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o lavgnidn (Heavy Metals) leuA

(@) a1y (Arsenic) iy » Jadniusiefilaniy
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(a0

voas (Copper) iy bebe Hadnfudoilany
nefy (Lead) liiifiu «oo fadnusedlaniu

wenila (Manganese) BifiN e,mec Hadnfusanlaniy
Usay (Mercury) Wity e fadniuseilansy

dnfia (Nickel) Ty @mb.¢ dadnfunodlaniy
Faley (Selenium) liiAu epe Hadndusailaniy

o @sdunsdszmedia (Volatile Organic Compounds) lelA

(@)

{EY)
Aeflaniu

(en)
sohlansy

(&)
aeflandu

(&)

WUSL (Benzene) Ay o Hadnsusanlaniy
AsuauenIzAanlss (Carbon Tetrachloide) lalfiu o fadindy

@) - bapanlsdinu (1,2 - Dichloroethane) luiiu & fiadniy
o0 - WranlsenSau (1,1 - Dichloroethylene) Tsilfiu o ladnu

§d - oo - lanaslstondsdu (cis - 1,2 - Dichloroethylene)

e e Dadndureilaniy

(o)

N5Ud - oo - lonaolsendau (trans - 1,2 - Dichloroethylene)

Tiiu a0 Aadniudailaniy

{e¥)
(=)
(«)
(®@0)
Aaflandu
(o)
(@le)
apilaniu

saflansu
(®a)
manlaniy
(&)
(@0)

lopanlsdivy Dichloromethane) WL swls Jadnfusaflaniy
lendaluudy (Ethylbenzene) luifiv moe Jadnsunailaniy
dla3u (Styrene) blifiu &xee ladniusionlaniy
WnsrAanlslovdau (Tetrachloroethylene) Ay <o fadniy

Tngdu (Toluene) Lty «omo Hafniusoilaniy
lnsmaslsienddu (Trichloroethylene) luliu o.& fadnsy

ooe - Wsraalsdwi (1,11 - Trichloroethane) sy geod faaniy
&,60 - seaalsiw (1,1,2 - Trichloroethane) Ly e.¢ a8n3y

hilaraalss (Vinyl Chloride) Lilfiu o.on dadniusieflaniy
lg@uiue (Total Xylenes) Lifu ¢we dadniusailaniy
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ca aydesiuidndngiviavdnd (Pesticides) laun
(@) o¥n5%u (Atrazine) Wifiu boce Tadniusailaniy
(o) massau (Chlordane) Ly oo Hadniusadlaniy
(m) maalwived (Chlorpyrifos) LAy vo dafindumenlantu
(@ -7 (2,6-D) liifu oew.e Tadnfusailaniy
(@ #ad (00T) biliu o= fadndudanlansy
(o) #as3u (Dieldrin) Lihiu o fNadndusedlaniy
(@) lnalvias (Glyphosate) bilfiu &evo Jadniureilaniy
() w@Ummaes (Heptachlon Wiy o dadnfudeflaniy

() wUmpans 8Wonled (Heptachlor Epoxide) Ly oo Nadniy

Aaflaniy

(o) Aulau (Lindane) Ly & fadnsumeilaniy

(me) W71MI00 laRaslsd (Paraquat Dichloride) Ty wos Nadnsu
Anflaniu

(olo) nunzpaslsdusa (Pentachlorophenol) ldiiu eo fadniu
saflansy

e sdunmedu q T

(@ wuly (19) Insu (Benzo (@) pyrene) liifu o.e fladniu

soflansy

(o) losenlua (Cyanide) liifiv wo fadnfumenlanu
() WU - oo (PCB - 126) liliu o.c lulasniussilaniy
(&) lome,c - A9aa (2,3,7,8 - TCOD) Ly ¢ ulunsusianlansu
fo ¢ fvunnsgpuguawiuauds ol 13 fwielud
o lavienin (Heavy Metals) léun
(@ @19y (Arsenic) ldifu we Tadindudoflaniy
(o) wasdon (Cadmium) iy ool Jadnfuneilaniy
(@) Tasifoy wiimdnerinaun (Hexavalent Chromium) taiifiu
ol fHadniusefilandy
(@ woies (Copper) LU adoco fadniureiianiy
(@ owf (Lead) Wi goo fadnfusailany
(o) wuwsnila (Manganese) Ly e oeo Nadndussilaniy
(o) Usewn (Mercury) lsiifiu wom fadnfusenlaniy
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fnfia (Nickel) Lty @wod fadnsusonlaniy
Faday (Selenium) lfu oo Tadiniumailaniu

&lo @sdunidszmediy (Volatile Organic Compounds) leiliA

(@)

(o)
saflaniuy

(en)
Fontansal

(&)
soflaniy

(&)
eoido Hadniusefilaniy

(o)

WUy (Benzene) Liin ¢ dsdnfusailansy
asuau weTeraalis (Carbon Tetrachloride) Liiu eo dadnsu

&, - lapaslsdwu (1,2 - Dichloroethane) Ll e iadniu
&6 - WPaBlslavsay (1,1 - Dichloroethylene) lailfin oo fadnsy
8at - oo - lopaEolslevsay (cs - 1,2 - Dichloroethylene) lutfiu

NIUE - oo - AREDLSLONTAN (trans - 1,2 - Dichloroethylene)

l4fu eo.oo Nadnfusenlansy

(o)
ganlaniy
()
snflansy
()
(®o)
ganlansy
(o6)
(ole)
fonlansy
(@en)
ad,coo dadnfudsilaniu
(o)
monlaniu
(@)
(@)

Taraalsiinu (Dichloromethane) iy bodo fadndu
tandatundu  (Ethylbenzene) Wiy ex,om&o Hafndu

dlo3u (Styrene) luifiu mmexo dadndudedlaniy
WaszAaalsiendan (Tetrachloroethylene) Liifiu adle Hadniu

Ingdu (Toluene) LAy «o,ecc Tadniumailaniu
lnspaolsienddu (Trichloroethylene) laltAu » fadndy

®,0,6 - bnIAaLIBWY (1,11 - Trichloroethane) luLAu
&.@0 - WMIRasLIdmY (1,12 - Trichloroethane) liiiu © fadndu

hilaraslsn Vinyl Chloride) Liiu op fadniumailaniy
loduviavaea (Total Xylenes) iy bews dadnsusisilaniy

o @ytosiuidndngfvuasdal (Pesticides) laun

(@)
(o)
(en)

peVINdU (Atrazine) LU we,ced Jadniusianlaniy
aaasiou (Chlordane) iy e dadnfumeilaniy
Aaplnineod (Chilorpyrifos) Liliu cew dladniusenlansu
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(&) ba-& 24-0) lihy ogoo Tadnfusedlany

(@ #an 0T Lifu oo ladniuseilaniy

(o) #amiu (Dieldrin) Wiy » Jadndudeilaniy

(@) lnalvian (Glyphosate) Wiy oedwo Jadniusailaniy
(@) wUmeass (Heptachtor) Ly & fiadnsusiailaniy

(@) wumeans Swenlwd (Heptachlor Epoxide) Ly « Hafindu

sonlanii

(@o) Buau {Lindane) LAy e Hadnfuseilaniy

(0@) wimmoen laeaslsn (Paraquat Dichloride) lulfiu bedo Jaaniy
paflaniy

(o) wunzAaalsuea (Pentachlorophenol) luiifiu mo fadndy
Aanlansy

e aBuned 9

(@ uuly (@) lwWiu (Benzo (a) pyrene) Ly e.¢ fiadndu

soflandy

(o) laarlug (Cyanide) Ty eme fadniusanianiy
() #%0 - olow (PCB - 126) LAy o lulasniusaflaniu
(@ lome,s-1THA (2,3,7,8 - TCOD) Widu wo wilunsusieflaniy
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Taventin

& @19y {Arsenic)
CAS No.: 7440-38-2

3% Inductively Coupled Plasma - Atomic Emission Spectrometry %38
38 Inductively Coupled Plasma - Optical Emission Spectrometry w38
3% Inductively Coupled Plasma - Mass Spectrometry #30

38 Graphite Furnace Atomic Absorption Speciraphotometry %38

35 Atomic Absorption, Gaseous Hydride ¥30

A% Atomic Absorption, Borohydride Reduction e
Wmsduiinsumuauuaiuivey

lo. GARKHES {Cadmium)
CAS No.: 7480-43-9

%8 Inductively Coupled Plasma - Atomic Emission Spectrometry 3o
38 Inductively Coupled Plasma - Optical Emission Spectrometry %58
% Inductivety Coupled Plasma - Mass Spectrometry #38

3% Flame Atomic Absorption Spectrophotometry W3a

% Graphite Furnace Atomic Absorption Spectrophotometry ¥59

43 Atomic Absorption Spectrometry, Direct Aspiration %30

5 Atomic Absorption Spectrometry, Furnace Technique %38
Frsdufinsuauanueiuiiyrey

. Instvusiiadngimaun
(Hexavalent Chromium)
CAS No.; 18540-29-9

%8 Colorimetric ¥59

3% lon Chromatography %38

3% Elemental and Molecular Speciated lsotope Difution Mass Spectrometry w5

1ﬁmiauﬂniumuquuawmﬁu‘uau

& naausy (Copper)
CAS No.: 7440-50-8

3% Inductively Coupled Plasma - Atomic Emission Spectrometry 9139
5% Inductively Coupled Plasma - Optical Emission Spectiometry v
33 Inductively Coupled Plasma - Mass Spectrometry #3e

%% Flame Atomic Absorption Spectrophotometry 38

78 Graphite Furnace Atomic Absorption Spectrophotometry ¥3®
Fmsduiinsumusumaiuiiusay

& i (Lead) -
CAS No.; 7439-92-1

38 Inductively Coupled Plasma - Atomic Emission Spectrometry %38
3 Inductively Coupled Plasma - Optical Emission Spectrometry ¥59
38 Inductively Coupled Plasma - Mass Spectrometry W38

%8 Flame Atomic Absorption Spectrophotometry w3

78 Graphite Furnace Atomic Absorption Spectrophotametry %39

=, & o Y
PBmstudinsusuassfiviurey
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wrilned

FBashased

. ugamila (Manganese)
CAS No.: 7439-86-5

Incuctively Coupled Plasma - Atomic Emission Spectrometry %38
Inductively Coupled Plasma - Optical Emission Spectrometry 3o

2
)
=

o

q
q
3
k]

0
b
§ inductively Coupled Plasma - Mass Specirometry %30
§ Flame Atomic Absorption Spectrophotometry %38

[

7% Graphite Furnace Atomic Absorption Spectrophotometry %i®
Bsdufinrmusuaiuimou

o. Usan (Mercury)
CAS No.: 7439-97-6

{ 3% inductively Coupled Plasma - Atomic Emission Spectrometry n5a

33 Inductivety Coupled Plasma - Mass Spectrometry %30
35 Thermal Decomposition - Atomic Abserption Spectrophotometry #5a
35 Cold - Vapor Atomic Fluorescence Spectrometry (CVAFS) wia

3% Cold - Vapor Atomic Absorption Spectrometry (CVAAS) #39
e |

d L
'Jﬁm'sawn'iumuQuuawwtﬁu'ﬂau

& Hnhia (Nickel)
CAS No.: 7440-02-0

35 Inductively Coupled Plasma - Atoric Emission Spectrometry w3a
38 Inductively Coupled Plasma ~ Optical Emission Spectrometry %38
3 Inductively Coupled Plasma - Mass Spectrometry 30

3% Flame Atomic Absorption Spectrophotometry 39

38 Graphite Furnace Atomic Absorgtion Spectrophotometry vi3e
Bmsduiinsumussaiuwiurey

. Fawilzu (Seleniurm)
CAS No.: 7782-49-2

38 Inductively Coupled Plasma - Optical Emission Spectrometry %58
38 Inductively Coupled Plasma - Mass Spectrometry #38

5 Graphite Furnace Atomic Absorption Spectrophotometry 3

38 Atomic Absorption, Furnace Technique %58

3% Atomic Absorption, Gasecus Hydride #ia

58 Atomic Absorption, Borohydride Reduction %79
%%'n-n‘a‘uﬁn'sumuquuaﬁmﬁwau

drsdaiunndndagituasdnd (Pesticides)

®. SEN51FU (Atrazine)
CAS Nowr 1912-24-9

3% Gas chromatography - Atomic Emission Detector (GC - AED) 30

8 Gas chromatosraphy - Electron Capture Detection (GC - ECD) w3

% Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) #3e

3% Gas Chromatograph - Mass Spectrometry (GC - MS) %38

% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w32

P a - o oo
HATAUVIATU ﬁ']Uﬂullaw‘UL‘ﬁuﬁ’t)‘U

o, AaRIAU (Chlordane)
CAS No.: 12789-03-6

% Gas Chromatography - Mass Spectrometry (GC - MS) w3e

38 Gas Chromatography - Etectron Capture Detection (GC - ECD)

%5 Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD) %o

B High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) #38

Brsiudinsueunuefiutiuseu
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m. pABLW3HOR (Chlorpyrifos)
CAS No.: 2921-88-2

%' Gas Chromatography - Mass Spectrometry (GG - MS) %39
%8 Gas Chromatography - Flame Photometric Detection (GC - FPD) %32
3% Gas Chromatography - Nitrogen-Phosphorus Detection (GC - NPD) 3o
8 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS} w38

& o (2,4D)
. CAS No.: 94-75-7

"a%’nﬁaummuﬂwﬁuuawmuwau
35 Gas Chromatography - Electron Capture Detection (GC - ECD) w3
3% Gas Chromatography - Mass Spectrometry (GC - MS)

38 Liquid Chromatography - Mass Spectrometer (LC-M3) w3a

Fnvduiinsumunuefiviiurey
& Hav (o0oT) 78 Gas Chromatography - Mass Spectrometry (GG - MS) ¥3o
CAS No.: 50-29-3 %8 Gas chromatography - Electron-Capture Detection (GC - ECD) %38

38 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) w3a

38 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) 139

FEnsduiinsuamuasmaiwiugeu

. fian3u (Dieldrin)
CAS No.: 60-57-1

W Gas Chromatography - Mass Spectrometry (GC - MS) %30

48 Gas chromatography - Electron Capture Detection (GC - ECD) w38

%% Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) wia

35 High Resolution Gas Chromatography/High Resolution Mass
Spectrometry (HRGC/HRMS) #3e

BrsBuiinsueueuaiwdiutey

o, Inalvian (Glyphosate)
CAS No.: 1071-83-6

8 Gas Chromatography - Mass Spectrometry (GC-MS) wia

1 Gas Chromatography - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) vi3e

35 Gas Chromatography - Flame Photometric Detection (GC - FPD) w5a

3 High Performance Liguid Chromatography - Flame Photometric
Detection (HPLC - FPD) w30

35 High Performance Liguid Chromatography Mass Spectrometry
(HPLC - MS) wi3a

38 High Performance Liquid Chromatography - UV Detector (HPLC - UV) w38

Wansduiinsuasuaumaiuduge

. leUannaeT (Heptachlon)
CAS No.: 76-88-8

3% Gas Chromatography - Mass Spectrometry (GC - MS) %38
38 Gas chromatography - Electron Capture Detection (GC - ECD) V390
%5 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCO) 3
38 Hich Resolution Gas Chromatography- High Resolution Mass
Spectrometry (HRGC - HRMS) #30
Bmsduiinsuruauaivtiuyeu




wgriinas ABsiansd
& sumaaad Sfienlyd 38 Gas Chromatography - Mass Spectrometry (GC - MS) 38
(Heptachlor Epoxide) %8 Gas chromatography - Electron Capture Detection (GC - £CD) %30

CAS No.: 1024-57-3 5 Gas chromatography - Electrolytic Conductivity Detector {GC - ELCD) w38

‘ 43 High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w39

Brduinsumuguuafiwiursy

®o. AU (Lindane; eamma | 3% Gas Chromatography - Mass Spectrometry (GC - MS) Wag
Hexachlorocyclohexane) | 3% Gas chromatography - Electron Capture Detection (GC - ECD) %38
CAS No.: 58-89-9 38 Gas chromatography - Electrolytic Conductivity Detector {GC - ELCD) %38
3§ High Resolution Gas Chromatography - High Resolution Mass
Spectrometry {HRGC - HRMS) w32
Fnmsduinsumuauuaiuiurey

@6, WITHI0H Inpaalid 33 High Performance Liquid Chromatography - UV detection (HPLC - UV) %38
(Paraquat Dichloride} 73 High Performance Liquid Chromatography - Mass Spectrometry/
CAS No.: 1910-42-5 Mass Spectrometry (HPLC - MS/MS) %58
38 High Performance Liquid Chromatography « Diode Array Detector
(HPLC - DAD) v3a
3% Spectrophotometer #3D
Frsdufinsuniumuuaiwiurey

alo. LNUnzFABlsRUSA 8 Gas Chromatography - Mass Spectrometry {GC - MS) %39
{Pentachlorophenol) % Gas Chromatography - Electron Capture Detection (GC - ECD) w3
CAS No.; 87-86-5 38 Gas Chromatography - Flame lonization Detector (GC - FID) 38

% Gas Chromatography - Atomic Emission Detector (GC - AED) #39

B Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC - FTIR} w0

38 LV - Induced Colorimetry #39

aa a d a ]
JaNNTAUNNSUATUALN SR LAY

drsaunidszmiadne (Volatile Organic Compounds: VOCs)

. LWu3U (Benzene) 3% Gas Chromatography - Mass Spectrometry (GC - MS) w38
CAS No.: 71-43-2 4% Gas Chromatography - Photoionization Detector (GC - PID) wia
. MIVOBANTEARBLTA %8 Gas Chromatography - Electrolytic Conductivity Detectors (GC - ECD) vSa

(Carbon Tetrachloride) 38 Vacuum Distillation - Gas Chromategraphy/Mass Spectrometry (VD -
CAS No.; 56-23-5 GC/MS) w38

. @,o-lapadlsdiny 78 Direct Sampling lon Trap Mass Spectrometry (DSITMS) 38
{1,2-Dichloroethane) "’5'5m‘:ﬁuﬁn‘mmuquuﬁﬁmﬁu-ﬁau '

CAS No.: 107-06-2

& o6 NAaDIIONEAY
(1,1-Dichloroethytene)
CAS No.: 75-35-4
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&. %a -0 lo-lapaelsiondiu
{cis-1,2-Dichloroethylene)
CAS No.: 156-59-2

b N5 ud-elo-lonaalsonddu
{trans-1,2-Dichloroethylene)
CAS No.: 156-60-5

o, Impas sy
{Dichloromethane)

CAS No.: 75-09-2

&. lendaluudu
{Ethylbenzene )
CAS No.: 100-41-4

. aln3u (Styrene)
CAS No.: 100-2-5

®0. IARTLABDLSIOVEEY
(Tetrachloroethylene)
CAS No.: 127-18-4

o, Wgdu (Toluene)
CAS No.: 108-88-3

elo. nspaalaaniau
(Trichloroethylens)
CAS No.: 79701-6

3. @,m,@-1ﬁiﬂﬁ£\11§l.1ﬂﬂ
{1,i,1-Trichlor0ethane}
CAS No,; 71-55-6

&€ @@ o-lnTARDlIEmU
(1,1,2-Trichloroethare)
CAS No.: 79-00-5

od, l1anaelss
(Vinyl Chioride)
CAS No.: 75-01-4

ao. 198U (Xylenes)
CAS No.: 1330-20-7

A1TUNTIBU
. wule (@) lwiu 38 Gas Chromatography - Flame lonization Detector (GC - FID) %58
(Benzolalpyrene) 38 Gas Chromatography - Mass Spectrometry (GC - MS) %39

CAS No.: 50-32-8 %3 Thermal Extraction - Gas Chromatography/Mass Spectrometry (TE -
GU/MS) w58 '
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I8 Gas Chromatography - Fourier Transform Infrared Spectrometry
(GC -FTIR) w3a
38 High Performance Liquid Chromatography - UV Detection (HPLC-UV) w38
A% High Performance Liquid Chromatography - Flame lonization Detection
(HPLC - FID) w30
Fmsduinsumuauuaiwivsey

. lovnlud (Cyanide)
CAS No.: 71-43-2

35 Colorimetric with Manual Digestion ¥®

3% Inductively Coupled Plasma - Atomic Ernission Spectrornetry (ICP - AES) #38
38 Atomic Absorption, Furnace Technique %39

A% Atomic Absorption, Gaseous Hydride %78

38 Atornic Absorption, Borohydride Reduction %8
ﬁ%msﬁuﬁnsuﬂ1Uﬂuuaﬁmﬁwau

a. WeU elon (PCB-126)
CAS No.; 57465-28-8

38 Gas Chromatography - Electron Capture Detection (GC - ECD) w58
3% Gas Chromatography - Electrolytic Conductivity Detector (GC - ELCD} w38
3% Gas Chromatagraphy - Fourier Transform Infrared Spectrometry
(GC - FTIR) 39
%% Thermal Extraction - Gas Chromatography/Mass Spectrometry
(TE - G/MS) ip
%% Gas Chromatography - Mass Spectrometry (GC - MS) 3
% Gas Chromatography - Mass Spectrometry/Mass Spectrometry
(GC - MS/MS) vle
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& o,am0,a AYAR
(2,3,7,8-TCOD; 2,3,7,8-
tetrachlorodibenzo -p-dicxin)
CAS No.: 1746-01-6

&
3% High Resolution Gas Chromatography - High Resolution Mass
Spectrometry (HRGC - HRMS) w3e
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* swanduafitifusiy Test Methods of Evaluating Solid Waste, Physical/Chemical Methods
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THAL ENVIRONMENTAL TECHNIC LIMITED
usudn inatndvkoadouling tio

CONTROL UNIT CALIBRATICON

{ Metric units , mm )

Date 14-Febh-23 Initial Final Average
Barometric press, Pb | 758.3 758.4 758.4 minHg
Dry Gas Meter Data Reference Dry Gas Meter Data
Consele No. MS0-05 Serial No 913428
I\'Ietering S}'Stem 1D Model. 5-110
DGM Number 1173 Correction factor(Yr) 0.997
DGM Model SK25EX Last Calibration Data)] 30-May-22
Orifice Ref . DGM Temperature ( ‘ C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time Ang
Correction
seiting AH | Volume v, |[DGM Outlet | Avg min mm H,0
Inlet T, factorr (Y)
mm H20 ¥V Liters | Liters T, T, T,
15.00 100.00 98.%6 | 27.00 | 27.00 | 28.60 | 27.50 8.20 1.0077 46.3214
25.60 100.60 98.97 | 27.00 7 27.00 | 28.00 | 27.50 6.36 1.0066 46.4876
50.00 100.00 9670 § 2700 | 27.60 | 28.00 | 27.50 4.51 0.9968 46.8657
80.00 160.00 9997 | 27.00 § 2760 | 28.00 | 27.50 3.54 0.9913 46,3323
100.00 100.00 99.05 | 27.00 | 27.00 | 28.00 | 27.50 3.15 0.5986 45.9455
Average 1.0002 46.3905
Dued Date of Calibrate 14-Feb-24

A / -

| 9 . —

Calibrated by : k/[d\/(-/ . Approved : f,’uc_{evvé* &
J

!

Note: For Calibration Factor ¥, the ratio of the reading of the calibration meter 1o the dry gas meter. accepiable tolerance of individual values from the average i +-0.02.

3 .
Mote: For ﬂH@, Orifice pressure differensial that equates to 0.75cfim (0.0212m /min) at standard 1emperature and pressure, acceplable tolerance of individual vatues from

Lhe averge is +-0.2inches (5.1mmiH,,.

| e— L e ———— e — e T — =

Thai Environmenial Technic Limited  1/6 Soi Ramkhambaeng 145 Khwvaeng/Khet Saphan Sung  Bangkok 10240 Thailand

® Tei: +66(002373-T799 Auto} Fax : +66{0)2373-7970 ® admin@1etl995.com ® www 1e11995 com







THAI ENVIRONMENTAL TECHNIC LIMITED
usun iNadadoioadoulng Tina

CONTROL UNIT CALIBRATION

( Mefric units , mm )

Date 14-Feb-23 Tnitial Final Average
Barometric press; Pb | 758.2 758.1 758.2 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data
{ansole No. MA0-07 Serial No.| 913428
l\“letering S_\’Stem 1D Model. §-110
DGM Number 1317 Correction Tactor(Yr) (.997
DGM Model SK25EX Last Calibration Data| 30-May-22
Orifice Ref . DGM Temperature ( lJC)
DGM
manometer DMG | Volume | Ref Dry Gas Meter Time Ang
Correction
setting AH Volume vV, |PGM Outlet | Avg min mm H,0
Inlet T, Tactor {Y)
mm H20 V,_ Liters | Liters T, T, T,
15.00 100.00 160.90 | 27.06 | 27.00 | 28.00 | 27.50 8.19 0.9883 46,2207
25.00 160.00 100.20 | 27.00 | 27.00 | 28.00 | 27.50 6.33 0.9943 46.0622
50.00 100.00 | 100.20 | 27.00 { 27.00 | 28.00 | 27.50 4.47 0.9919 46.0502
80.00 106.00 | 100.02 | 27.00 | 27.00 | 28.00 | 27.50 3.53 0.9908 46.0831
160.00 100.60 10032 | 27.08 | 27.00 | 28.60 | 27.50 317 0.9859 46.5432
Average 0.9902 46.191%
Dued Date of Calibrate 14-Feb-24

(;/(-/_\/’ Approved : /—Fr‘g 4‘/‘/6‘"" ’%

Calibrated by :

Nee: For Calibration Factor Y, the rasio of the reading of the calibmation meter to the dry gas meter. accepiable iolerance of individual values from the average is +-0.02.

k) PR
Note: For AH@, Orifice pressure differcntial that equates 1 0.756fm (0.0212m /imin) at standard rentperature and pressure, acceptable tolerance of individual values from

the averge is +-0.2inches (5. Tmm}H,,

oo — Frem— — F— v viv—

Thai Environmenial Technic Limited  1/6 Soi Ramkhamhaeng 143 Klvwaeng/Khet Saphan Sung  Bangkol 10240 Thailand

B Tel : +66(0)2373-779% Anto) Fax ; ~66(0)2373-7070 @ adminf@tet 1995 . com € www.ict] 995, com







Equipment :
Manufacturer:
Modef :
Serial No.:

I No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Mumidity:

Atmospheric Pressure:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

534/4 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "%;( ,{Fx“\\o\f ;m N
TEL. 0-2717-3000-24 FAX. 0-2719-0484 oty NSO-TISHTIS17028
} CALIBRATION 0008

Certificate of Calibration Ce"'ﬁ““;:;f e

Digital Barometer

This certificaie may not be reproduced other than in full,
except with the prior written approvai of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Lutron
PHB-318
BO11410
No.4

Used ltem
24 May 2023
25 May 2023

2305-0815WSC Submitted by: Thai Environmental Technic Limited

{23 £2)°C

(50 + 15 ) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

1006 mbar

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration precedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edifion 03/2014 * as a guidelines.

Condition of this result of calibration

1.Reference standards instumenis :

Instrument

1) Standard Barometer

Serial No.
1422505048

Certificate No.
MP-0094-23

Model
DPI142

Due Date
03 May 2024

2.This result of calibration was made on requested at the point specifled by customer,

3.Scale and conversion factor is 1 kPa = 7.50062 mmHg

4,This resuit of calibration instrument was in absolule pressure.

3. This instrument was used clean air as pressure media,

8.This result of calibration was calibrated while opening the plug to vent the atmospheric pressure,

7.The ceriificate is valid only to the itermn calibrated on date and place of calibration.

8.This Certification is traceable to the International Systern of Unit maintained through:-

-National Institute of Metrology Thailand {NIMT}

Caiibrated by :
Issue Date :

Suksan Khankaew
28 May 2023

Aepol

Approved Signatory : y
[ 1¥halinee Prabpaipat

[ }Sura Suwannasri
V’fAttapol Panurach

B (315718




Result of calibration:- Without adjustment

Function:- Absoluie Pressure Measurament

Increasing Pressure

Range : 730 mmHg to 770 mmHg

Resolution : 0.1 mmHg

Applied Pressure (mmHg) | 720.90 | 739.90 | 749.89 | 759.89 | 769.89
UuUC* indication (mmHbg) 7306 740.6 750.6 760.6 770.6
Error {mmHg) 0.70 0.70 0.71 0.71 0.71
Decreasing Pressure

Applied Pressure (ramHg) | 769.89 | 759.89 | 748.89 738.80 | 720.90
VUC* Indication (mmHg) 770.6 750.6 750.6 7406 | 7306
Error {mmHbg) 071 0.71 G.71 Q.70 0.70

The uncertainty of measurement was £ 0.23 mmHg
* BUGC = Unit Under Calibration
The reported uncerainty of measurement was based on a standard uncertainty muliplied

by a coverage factor k = 2, provitding a level of confidence of approximately 85 %.

-o0o-

Cert.No.: 23P1667
Page: 2 of 2

,41‘!1‘\;-30( P

a 1163290




TECIINGLOGY PROMOTION ASSOCIATION {THALAND-JAPAN}
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTAMAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL, 0-2717-3000-24 FAX, 0-2719-9484

Nsn-'ffﬁl-‘flsfﬂzs
CALIZRATION 028

Certificate of Calibration Gertificats No. : 2271604

Eguipment ¢ Digitat Thermometer With Sensor
Manufacturer: Digicon This certiﬁ_cate may not be reprotduced other than infull,
except with the prior writien approval of the head of
Wodei DP-52 Corporate Setvices 3: Equipment Calibration and Testing Services.
Serial MNo.: 1392058
D No.: No.8

Condiffon As-Recelved: Used liem
Received Date: 28 August 2022

Calibration Date: 06 September 2022
to £8 Beptember 2622

Pagé: 1of2

Reference: 2208-0934D80C Submiifted byt Thai Environmental Technic Limited

Agnbient Temperature; (26 £ 3 ) °C

Relative Hurnidity: (50 % 20)%
i Bangkok 10240

1/8 Sol Ramkhamhaeny 145, Khwaeng/ikhet Saphan Sung,

Procedure used: Caliiration were conducted using in-house calibration procedure GP-TD1 according to comparison with
Platitum Resistance Thermoraeter (PRT) and Indostrial Platinum Resistancs Thermometer {IPRT) Info liguid.
bath temperature controlier and comparison with Standard Thermocouple (Type R/S) into high femperature

furnace. .
__ The femperature scale used was based on ITS-80.
T Condition of this result of calibration

1,Referense standards Instuments :

Enstrur;'lent Modet Serial No. Cerilficate Mo,
1) Black Stack Thermometer 1560 8C454 2216416
2} PR Scanner Module 2662 AD1303 221516
_ 3) Industrial Platinum Resistarice Thermameter 5627 739433 221616
4) Digital Thermometer 1529-R B19520 221835
5} Piatinum Reslstarice Thermomster 985-14-35 261589/2 221835
8) Digital Multimeter 2780 4098315 EE-(106-21
7) Standard Thermocouple Probe (Type S) TGS TCE-001 TT-0114-24

2.The certificale is valid only fo the ftem calibrated on date and place of calibration.
3This Certificafion is fracsabls to the Imernatlonal System of Unit maintained at-~
-Mational Institute of Metrology Thalland (NIMT)

Cafibrated by:  Yossapon Poliorn Approved Signatory @ //

Due Date
23 May 2023
23 May 2023
23 May 2023

11 Jul 2023
11 Jul 2023
14 Oct 2022
08 Dec 2022

Issue Date ¢ 15 September 2022 [ }Phaliiee Prabpaipal

[ #] Wanlop Larpkurm

[ YChatchawan Khunpiliek




Cert. No. 22T1604
Page.: 20f 2

" Result-of Calibration:- Without Adjustment
+ Function: Temperature measurement for Channel T1 "
This eguipment was connected with Thermocoupie Type K iD No. No.9
_ Dimension of probe : Diameler 8 mm,, Length 1030 mm. Sheath material : Stainless Steel
» immaersion Standard ulc Uncertainty
Depth Temperature Reading Error of Measurement
i ( mm.) ("G) (*G) (¢ (£5)
> 180 2000028 200.3 0.2971 0.73
180 400.0034 399.8 -0.4034 1.4
1380 599.92 6G0.8 0.88 3.1

UG : Unit Unider Calibratitin
The reported uncertainty of meastrerment was based on standard uncertainty multipfied
y 4 coverage factor k= 2, providing & level of corfidence of approximately 95%.

=~




Sy,
N

TECHNOLOGY PROMOTION ASSOCIATION (FTHAILAND-JAPAN) }%g
CORPORATE SERVICES 3: BQUIPMENT CALIBRATION AND TESTING SERVICES :

" 534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKCE 10250 L

HSC-TISITIS 7026

TEL. 0-2717-3000-2¢ FAX. (0-2719-04B84 CALIZRATION 0005

o H'?o/

o

Cert.No.. 23MM160
Page.: 1of3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Metiler Toledo

Model : AB204

Serial No. : 1118382227

ID No. : TET.LAB.BALGA

Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Location : Balance Reom

Received order : - 10 Aprif 2023
Calibration Date : 11 Aprit 2023
Ambient Temperature : 15 °Cio 40 °C
Relative Humidity : 30 % fo 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by : M :

Approved S:ignetory

( yPornthippa Tameyakul

( ¥) Malee Butkruea
{ ) Suwit Imjai

lssue Date : 25 April 2023

The Usncertainties are for a confidence prebability of approximately 95%

This certificase may not be reproduced other then in fufl, except with the prior nritten
Appravat of the head of Corporate Services 3 : BEqoipreent Calibeation and Testing Services.

A (053464



¢ Eguipment : Electronic Balance | - Cert.No.: 23MM160
Condition As-Received:  Used item Page: 2 of 3 &

<4, Reference : 2304-01460C-12
¢ Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB31 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instrumenis Model Setiai No. ID No. Test report No. | Due date »4

1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024 i}

2. This certificate is valid only to the item calibrated on date and place of calibration. ;Q

- 3, This resuli of calibration was made oh requested at the point specified by customer, -
4, This certificate is not certified for any commercial transaction. ‘éi

4. 5. This certification is traceable to the International System of Uinit, ?"

Result of calibration { ) Without Adjustment (™) After Adjustment by Externat Calibration é?fg'

9* Range capaclity : 0 g to 210 g Resolution 00001 g ';ig
Before Adjustment : iz

Balance Measurement Coverage
Applied Welght Reading Corraction Ungertainty Factor

(g) (9) (g) {(tmg) (k)

100 99.9982 +0.0018 0.18 2.00

) 200 199.9965 +0.0035 0.29 2.00 :

'+ After Adjustment : _
1. Determination of the standard deviation of weighing machine (n=10) U
Applied Weight Siandard Devlation 2

(g) of Reading {g) '_

100 - 0.00007 S
T 200 0.00007 o

%
i o

i

v 5
e& a‘%}

“
I!; %ig
3 b
4 f
5 %
o s
K {1
) 3
7% v

% "
s {
[ o
HE bl
t'. ¥ M ?(&‘%;3;\ i
L 3 e N £ AT & ARSIl %, b
£ LR S Y B S R 2 T S e SR SRR I SRR 2N ﬂkﬁwmf—w}

a 1158498




Condition As-Received : Used ltem

Resuit of calibration

2, Effect of off center loadirig

Reference : 2304-01480C-12

Eguipment ; Electronic Balance

A mass of 100 g was placed {o various position on the pan.
The weighing machine reading error obtained is given in the table

-00o~

Position 1 Position 2 Position 3 Position 4 ‘Position 5
(9) (g) (g} (9} (g}
-0.6002 -0.0002 -0.0003 -0.0003 ~0,0002

3. Departure from nominal vaiue
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g} {g) (g} {+mg)
Unload 0.0000 0.0000 0.14
0.01% 0.0160 0.0000 0.14
a.1 0.1001 ~0.0001 0.14
0.5 0.5000 0.0000 0.14
1 1.0001 -0.0001 0.14
5 5.0000 0.0000 0.14
10 $.9999 +0.0001 0.14
25 24,9998 +0.0002 0.15
50 49,9998 +0.0002 0.16
100 99,9909 +0.0001 0.18
200 200.0000 0.0000 0.29

i oo ety

Ceri.No.: 23MM160
Page: 3 of 3

Fronl

Fran Fronl

Maximum difference between
off-center and central loading

0.

Coverage
Factor
(k)
2.11
2.11
2.1
2.1
2.1
2.1
2.1
2,07
2.05
2.00
2.00

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

i
»u«.,w.,.,-c? - p{w-:‘\‘b Jx.\;\w\,\_‘ ,5-‘"’_‘""‘13',’: “h
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et et
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Portable Gas Calibration Report

Date of Calibration: 7 -Jan-23

Manufacturer : E-instruments Ambient Condition
Instrument Model : E6000-5Ds Temperature (23¢t5°C): 25,0 °C
Instrument serial no. : 1339 Humidity (55¢15% RH):  s50.0 9% RH
InstrumentID: 11 Barometer (mmHg) :  760.0 mmHg

Standard gas References

Oxygen (Q,) 27906 Linde August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
D824524 Linde August 22, 2025
Cc(518873 Airgas August 17, 2024
Nitrogen Dioxide(NG,)
CC518878 Airgas ' August 18, 2024
D824500 Linde October 11, 2024
Sulfur Dioxide (S0,)
D271305 Linde QOctober 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(C0)
D271305 Linde October 11, 2024

0, (Yovol) 9.2 0:9 ' +0.2 % vol PASS
13.9 13.9 0.0
0.0 0.0 0.0
NO (ppm) 199.0 201.0 2.0 PASS
392.0 395.0 3.0
0.0 0.0 0.0
NO; (ppm) 40.1 41.0 0.9 450 0100 PASS
82.2 82.3 0.1 i‘:';“/opn[?:asﬁ.r.ed VSIE::
0.0 9.0 0.0 101....5000 ppm
S0, (ppm) 406.0 407.0 1.0 PASS
804.0 805.0 1.0
0.0 0.0 0.0
€O (ppm) 404.0 407.0 3.0 PASS
793.0 795.0 2.0

Calibrate by: (j/&@f_/\/\‘ § Approved by 7,:1;,&0!1&;‘ B
U “’

Thai Environmental Technic Limited 1f6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
» Tel : +66(0)2373-7799(Auto) Fax : +66(6)2373-79 79 o admin@tat1995.com » www.tet1995.com






RECALIBRATION
DUE DATE:

NMovember 19, 2022

AH: calibrator manometer reading (in H20)

AP: rootsmeter manometer reading {mm Hg)

Ta: actual absolute temperature {°K)

Pa: actual barometric pressura (mm Hg)

b: intercept

m: slope

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

CaIibratian“Certification Information
Cak Date: November 19, 2021 Rootsmeter $/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 763.5 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0068
Vol nit Vol, Final AVol. ATime AP AH
Run {m3} {m3) (m3) {min}) {mm Hg) {in H20)
1 1 2 1 1.4160 3.2 2.00
2 3 4 1 0.9970 6.4 4,00
3 5 b 1 0.8390 7.8 5.00
4 7 8 i 0.8490 8.7 5.50
5 9 10 1 0.6990 12.8 8.00
Data Tabulation
Tstd ) f
Vstd Qstd \/ &H std Qa AH(Ta/ Pa)
(m3) (x-axis) {y-ams) Va {x-axis) {y-axis)
1.0140 0.7161 1,4271 0.9958 0.7033 0.8776
1.0098 1.0128 2.0182 0.9916 0.9946 1.2411
1.0079 1.1337 2.2564 0.9298 1.1134 1.3875
1.0067 1.1858 2.3666 0.9886 1.1644 1,4553
1.0012 1.4324 2.8542 0.9832 1.40866 17551
m= 1,99331 = 1,24818
QSTD h= -0.00049 QA b= -0.00030
r= (.99999 r= 0.99995
Calculations
Vstd=|AVol{{Pa-AP}/Pstd){Tstd/Ta) Va={AVol({Pa-AP)/Pa)
Qstd={Vstd/ATime Qa=|Va/iTime
For subsequent flow rate calculations;
= Pa Tstd = i}
Ostd= 1/:11((,‘/&H( Petd )( T ))b) Qa 1/m((J&Hi Ta/Pa)) b)
Standard Conditions
Tstd:| 29815 ¢ RECALIBRATION
Pstd: 760 mm Hg
Kay US EPA recommends annual recalibration per 1598

isch Environmental, Inc.
45 South Miami Avenue
illage of Cleves, OH 45002

www. tisch-env.com
TOLL FREE: {877)263-7610
FAX: {513)467-3009
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High Volume TSP&PM-10 Calibration Report

Location ! Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : TSP Serial No: (No.20 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature {(deg K} : 295.0
Average Press, (mmHg) : 75¢.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.8 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Stope ; 1.993312
Model : TE-5025a Qstd Intercept : -0.00049
Serial# ; ooss Calibration Due Dafe : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) {CFM) (corrected) Linear Regression
1 12.00 1.738 £0.0 £0.00 Slope: 24.754¢6
2 9.20 1.522 54.0 54.00 Intercept: 1.071¢
3 7.00 1.328 50.0 50.00 Cori. Coeff: 0.9897
4 5.00 1.122 40.0 £0.00
5 3.00 0.869 30.0 30.00 F of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))}-b] m = sampler slope
IC =I[Sqri{Pa/Pstd)(Tstd/Ta)] b = sampler intercept
' I = chart response
Qstd = standard flow rate : Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : CI:LL

b = calibrator Qstd intercept
. Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : _ Dgailen B
For subsequent calculation of sampler flow: v
1/m((DISqrt(298/Tav)(Pav/760}]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

M

Thai Environmentai Technic Limited 1/6 So0i Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tel © +66(0Y2373-7799(Auto) Fax : +66/012373-7979 « admin@tet1995.com » www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Envirommemtal Tech Site ID ! Banckok Date : 1-Aug-22
ITEM : TSP Serial No: {No.24 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Cosrected Pressure {(mm Hg) : 760.0
Temperature ("C) : 25,0 Temperature (deg K} : 298.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg)} @ -
Average Temp (*C) : 32.5 Average Temp: (Deg K) : -

Calibration Crifice

Make ; Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qsid Indicate ic
Test # {in H,0) (m3/min) {(CFM) {corrected) Linear Regression
1 12.00 1.738 0.0 60.00 Slope: 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0712
3 7.00 1.328 50.0 S0.00 Corr. Coeff; 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.369 30.0 30.00 f of Observations: 5
Calculations
Qstd = 1/m{Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqri{Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : = =<

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during cafibration (mm Hg)

Tstd = 298 deg K 5 B
. . ? I va’

Pstd = 760 mm Hg Approve By : Yodine

For subsequent calculation of sampler flow:

1/ m{{I){Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

%
Thal Environmental Technic Limited 1/6 Sof Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
s Tal « +RAMMIIT7R-77900A1k0Y Fax - +AAIDNIR72-7070 o admin@iet1995.rom e www tet1995 rom
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkoek Date: 1-aug-22
ITEM : T8P Serial No: (No.32 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K} : 298.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
AverageTemp (°C) : 32,6 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-50252 Qstd Intercept ¢ -0.00049
Serial# : 0068 Catibration Due Date : 19-Nov-322

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.5708
2 9.40 1.528 54.0 54.00 Intercept: 1.0693
3 7.20 1.346 50.0 50.00 Cory. Coeff: 0.992¢
4 5.00 1.122 40,0 40.00
5 3.00 0.869 30.0 30.00  of Observations: s
Calculations
Qstd = 1/m[Sqrt{H20{Pa/Pstd)(Tstd/Ta)}-b) m = sampler slope
IC =I[Sqri(Pa/Pstd}Tsid/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily avetage temperature
IC = corrected chart response Pav = daily average pressure

I = actual chart response

m = calibrator Qstd slope Calibrate By == <

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : ?‘ue‘c bhev B
For subsequent caiculation of sampler flow: v
1/m((I)[Sqrt(298fTav)(Pavf760)]-h)

NOTE: Ensure calibration orifice has been certified within 12 months of use

e e e—— e
e —r———————_——ieren T —

Thal Envirenmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
e Tel | +66(0)2373-7795(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com » www.t2t1995,.com
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High Volume TSP&PM-10 Calibration Report

Q

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : TSP Serial No: (No.3¢ ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 750.00 Corrected Pressure (mmi Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K} : 2980
Average Press. (mm Hg) : 754.5 Coirected Average (mm Hg) : -
Average Temp (°C) : 31.6 Average Temp: (Deg K) : -

Calibration OQrifice

Make ! Tisch Qstd Slope : 1.99331
Model ; TE-5025A Qstd Intercept : -0.00043
Sarial# : 0068 Calibration Due Date : 19-Wov-232

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,Q) {m3/min) {CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 53¢.0 50.00 Corr. Coeff; 0.9897
4 5.00 1.122 40.0 40.00
5 32.00 0.865 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response .
m = calibrator Qstd slope Calibrate By : —_— ¢

= calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : ?%af/g‘w @
For subsequent calculation of sampler flow: 7
Lm((B)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

e I = S SE o

Thai Environmental Technic Limited 1/6 5ol Rarmkhamhaeng 145 Khwagsng/Khet Saphan Sung Bangkok 10240 Thailand
« Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com » www.tet1985.com






Location : Thai Environmemtal Tech

Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

ITEM : TSP

Barometric Pressure (mm Hg) : 769,00
Temperature {°C} :
Average Press. (mm Hg) : 7
Average Temp (°C) ! 3

Site ID : Bangkok
Seriat No : (No.43)

Site Conditions

Date : 1-Aug-22

Calibrate By : Pipat

Corrected Pressure (mm Hg) : 760.0
Temperature (deg K) : 2958.0

Corrected Average (mm Hg) @ -
Average Temp: (Deg K) : -

Calibration Orifice

Make ; Tisch
Modef : TE-5025E
Serial# : oves

Qstd Slope ! 1.99321
Qstd Yatercept : -0.00048
Calibration Due Date : 19-wov-22

Calibration Information

Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b]
IC =I[Sqri(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = carrected chart response
I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hag)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent caiculation of sampler flow:
1/m{(1)[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

e e PRI iiEE———————————
e e e—————

Thai Environmentat Technic Limited

Plate or ORIFICE Qstd Indicate IC

Test # (in H,0) {m3/min) {CFM} {corrected) Linear Regression
1 12.00 1.738 6.0 60.00 Slopa: 34.7545
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff ; 0.9897
r 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 t of Obsetrvations: 5

Calculations

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

<=

TP’ Jb{cpﬁéw B

— e
—_———

1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
* Tel: +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 & admin@tet1995.com « www.tet1995.com
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Location : Thai Environmental Tech

Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

ITEM : PM1O

Serial No: (No.

Sita ID : Banckok

Date : 1-Avg-22

17 )

Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Mg) : 760.00

Temperature (°C) : 25.0
Average Press. (mm Hg) : 752.5
Average Temp ("C) : 31.2

Calibration Orifice

Corrected Pressure (mm Hg) : 760.0

Temperature (deg K) : 295.0
Corrected Average {mm Ha) : -
Average Temp: (Deg K} : -

Make : Tisch
Model : TE-50252

Serial# : 0068

Qstd Slope : 1.3%331
Qstd Intercept : -0.000489
Calibration Due Date : 13-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.752¢
2 9.20 1.522 54.0 54,00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 E of Observations: &
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg
For subsequent calculation of sampler flow:
1/m((T)[Sqrt(298/Tav)(Pav/760)]-b)
NOTE; Ensure calibration orifice has been certified within 12 months of use

_—— ..

Thai Environmental Technic Limited

Calibrate By

Approve By

Tav = daily average temperature
Pav = daily average pressure

— e £

?%&M B}

—_— .

1/6 50f Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
» Tel : +66(0)2373-7799(Auto} Fax ; +665(0)2373-7979 « admin@tet1995.com ¢ www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location | Thai Environmental Tech Site ID ! Bangkok Date: 1-aug-22
ITEM : PM10 Serial Mo : {(No. 20 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {mm Hg) : 760.00 Corrected Pressure (mm Hg) ¢ 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 238.¢
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.2 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025a Qstd Intercept : -0.00043
Serial# 1 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Endicate ic
Test # (in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.30 1.760 £€2.0 62.00 Slope: 35.3232
2 10.00 1.587 56.0 56,00 Intercept: 0.1518
3 7.80 1.401 50.0 50.00 Cort. Coeff: 0.9985
4 4.80 1.099 40.0 40.00
S 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd}{Tstd/Ta))-b] m = sampler slope
IC =I[Sart{Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : - =

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K —

Pstd = 760 mm Hg Approve By : _ igmecbes
For subsequent calculation of sampler flow: J
1/m{(1){Sqrt(298/Tav)(Pav/760)}-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

%ﬁ——m—"‘_—_

Thai Environmental Technic Limited 1/6 Sci Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thaitand
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High Volume TSP&PM-10 Calibration Report

O

Location : Thai Environmental Tech Site ID : Bangkok Date ; 1-aug-22
ITEM : PMLO Serial No: (No. 23 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg ) : 298.0
Average Press. (mm Hg) : 754.5 Coitacted Average (imm Hg) : -
Average Temp (°C) : 32.3 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope 5 1.99331
Meodel ; TE-5025a Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) {m3/min) {CFM) (corrected) Linear Regression
1 11.80 1.724 60.0 60.00 Slope: 35.5364
2 9.00 1.505 54.0 54.00 Intercept: 0.2642
3 7.00 1.328 50.0 50.00 Corr. Coeff; 0.9309
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 F of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20{Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqri(Pa/Pstd)(Tstd/Ta}] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By T o

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K ~ ;P
Pstd = 760 mm Hg Approve By K ‘ffﬂ‘d;-f"‘ >
For subsequent calculation of sampler flow:

1/m{{I)[Sart(298/Tav){Pav/760)]-b)

NOTE: Ensure calibration corifice has been certified within 12 months of use

%
. Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Q

Location : Thai Envirommental Terch Site ID : Rangkek Date : 1-Aug-22
ITEM : PM10 Serjal No: (No. 27 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) :125.0 Temperatuie (deg K) : 258 .0
Average Press. (mmHg) : 754,5 Corrected Average (mm Hg) : -
Average Temp (°C} : 32,4 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope @ 1.99331
Model : TE-50252 Qstd Intercept @ -0.00049
Serial# : o063 Calibration Due Date © 13-Nov-22

Calibration Information

Plaie or ORIFICE Qstd Indicate Ic
Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.60 1.781 62.0 62.00 Slope: 33.4792
2 10.20 1.5602 56.0 56.00 Intercept: 3.0890
3 7.80 1.401 52.0 52.00 Corr, Coefft 0.9940
4 5.20 1.144 42.0 42,00
5 3.20 0.898 32.0 32.00 F of Observations: 5
Calculations
Qstd = 1/miSqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqri{Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd siope Calibrate By e =

b = cafibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during caltbration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By . R b4 "“’cg” D
For subsequent calculation of sampler flow:

L/ m(T)[Sqr(298/Tav)(Pav/760}1-h)

MOTE: Ensure calibration orifice has baen certified within 12 months of use

e e R R R EEIEEE—————————SSSS
— e — e T—

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
& Tel : +66{0)2373-7799(Aut0) Fax : +66(0)2373-7979 » admin@tet1995.com » www.tet1005.com







&}

Location : Thai Environmental Tech

Thai Environmental Technic Limited
V3N matiadunageanng a15a

High Volume TSP&PM-10 Calibration Report

ITEM: PMi0

Barometric Pressure (mm Hg) : 750.00

Serfal No: {No.

Site ID : Bangkok

32

Site Conditions

Temperature (°C) ! 25.0

Average Press, (mm Hg) : 754.5

Average Temp {"C) : 32.1

Date: i-aug-22

Calibrate By : Pipat

Correcied Pressure {(mm Hg) : 760.0

Temperature (deg K} : 298.0

Corrected Average (mm Hg) : -
Average Temip: (Peg K} : -

Calibration Orifice

Make: Tisch
Model : TE-50254
Serial# : 0ossg

Qstd Slope : 1.95331
Qstd Intercept ; -0.00049
Calibration Due Date :

19-Nov-22

Calibration Information

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta})-b]
IC =I{Sqri{Pa/Pstd)(Tstd/Ta)]

Ostd = standard flow rate

IC = corrected chatt response
I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m({1){Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

e e ———————————

Thai Environmental Technic Limited

Piate or ORIFICE Qstd Indicate IC

Test # {in H,0) (m3/min) (CEM) (corrected) Linear Regression
1 12.00 1.738 60.0 €0.00 Slope : 34.754¢
2 9.20 1,522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5

Calculations

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

//-—-:-: 4

—_—

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thaifand
= Tel | +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com » www.tet1995.com






THE L

Certificate Of Analysis
Special Gases Mixlure

Customer Details f

Hame, Addresy, Customes Tag No - ;

Fhas Eavignmentst Teckaic Umited 178 SoiRamkhamhaeng 45, iKher

Saphanipang , Banghok 10240

Certifizate Defails

Number 3450/31 Date ol Issee, V8-Aug-2021 Expary date: 15-A6g°2013

Hatgat Datsil

Production Drde: 30167125 Hhstenal {ode. 640300-5K-44 Cyhinder Ko ARDSE2EK

Gas (omteat: 552 Filfing pressure. 145.0 by Vakve: LGk 650 $5

{ylings: Dwner: UNDE (ylinder Material, SpRcis seal Cylinder size. 481

tzboratory Report

Anralytical Resylt
Norminat .
Compahen : ! ahyeis? Assay 05
GmpLhent Concentration Analysis Resu}l Uncertainly” Hethod of Analysis Assay Date

Neine Dxide 400 ppm 39.2 ppmt + 1% raiglive {6)1-#8+352 11-Ang & 18-Aug-2

Other BOx swpurity tessthan 1 9 ppm

i Nitrogen

Reference Stondord used in Assoy
Reterence Standard Cylindei number Conceatiation Expiry date:
Kitric Oxide 27881156 558+ 0.47 ppm 29-0ct-2022
i Hilrogen
Analytical Instruments used in Assay

: smstrument /Make /Hodel wnatytical Principte Last Multipeint Calibration
FTIR Spectrameters Nicotel iS50 FIIR-NO 9-Aug-2021
- Recommend wsage condition
 Muntmus vtilzeton 5% of actual content or belore expite date whichever romtes first,

Swrage condition: Feep in well ventilation ang secure ares, .
- Comments

Wher ieoidenng. piease quote the materist numbe

Kole:

A et erdiesied i Pt sepsel sre on mede mos bt urdens cthervige speailied The Assay of lus Sencacs has been perlrmed
. BEOBUE with ot [PA Naceabibty Frotocal EPA-BO5/R-12/531 152 Bhe Asedy 8nd Centiliealion bl Gasers L aibeation Standaids vifig poceduie 6l
. 2 T repoeted bupanded uedenaunty 1s based on 3 slandarg wierisialy malldliod by & Loveragr fat o ke, piovding & fevel of cordidence of appicumately 9%
¢ e mesnsement of e eptengl s vadeable 1o the thepugh B raference gas standard whsth s tpcealie 1o st Hational Sandaid of Mo &
i SR reegrmed satona! mebialogy s tilites.

3 (40 Chamavemarhy (7 Patamaghel Qrpgen Astyzer, (3] Slecuochdmsal Doyiyeh Anslvies {4} Ebechiochemaat Mantare Anshuer,

(5] tola! Mpdoc arbon Anslyie, {5} Gther - Spprshing

Sukanya Patinyasooniom ]

 Pape o Signatory for and on behalf of Linde (Thailand) (o, Lid s
- Tt repna shat fet Lt sepe e cusapl o fgn ‘ [ e ’
- U30n Bk ol dvin (wavin) tinde {thailand) Public Company Limited yxse ot pty X7t
L SR A T AL opmaie w T

15 CRPATO B/ 14 teaasnn i n 6.5 sareu
- Gt S 10540 ok (6] 23506100 Toeins {04 13306351
fesrussdond 195 05 § RowaYE b cfkem 24128
Feder (ee) M SvE im0 Fisew (ok3 385D

£5” taer, Bangrk Tames 4, 173 Moy 14, Rasgns 1M 0.5 Gd, Bangkacw
Bungpler famutpsabasn 10540, bo (BTIIE-U0E0 Fox(eA) 214-4E)
wiellerow fant 105 Mo 5, T Beagiiaak, A Biegpatang (Radatpgiad e

Traedand, Teb{$4) 34 57647593 fas [66) YESTO- A3






Thai Environmental Technic Limited
USuNn imatiandanadening s16e

O TET

NOx Analyzer Calibration Report

Calibrate Date : 17-Nov-22 Temperature (°C) : 25°C
Analyzer Type : NOx Baroineter (mmHg) : 758.9
Brand APL Humidity (50215 %) : 52. 0%RH
Model : 200 E Dilutor . API M700 S/N 625
Serial Number : 1281 {No.2z0) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas AO0962 3K
Calibration of Span
Before of Span.(ppb) After of Span.{ppb) .
1 9 fS
Supply Gas Ref Value(ppb) NOx NO NG, NO NG NO, o diff of Span
Zero 0.0 1.3 1.1 0.2 0.0 0.0 0.0 .0
Span 400.0 385.0 | 380.0 5.0 400.0 400.0 0.0 .0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) ¥ p-(ppb) ‘ Outpljlt Difference .
NOx NO NGO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 9.2 0,0 0.20 0.001 0.05
100.0 99.6 99.4 0.2 -0.60 ~0.0086 0.60
200.0 188.6 198.4 0.2 -1.60 ~0.008 0.80
400.0 398.1 398.1 0.0 -1.90 -0.0085 0.47
Average Diff (%) G.48
Multi Point Calibration ‘
4500 7 ‘
400.0 - = O'Q:f’;- D'ﬁa
= 350.0 -
2 P
£ 300.0 A e
< _~
& 2500
a _/
& 2000 - /a.z
< 1500 4 o
o :
< 1000 - /..
50.0 -
|
0.0 n/ . : : : :
0.0 100.0 200.0 300.0 400.0 500.8
Ref Value(ppb)

Calibrate by:

g/aé@%

> .‘ ;
Approved by : (/7{;]0«65-@« }J .

ay e el P = Aot
uf lansadi: 0o TUNBUYA 02/09/15 RN TR QF-QP16-06
Thai Envirenmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
s Tel : +66(0)2373-7793{Auto) Fax : +66(0)2373-7979 + admin@tet1995.com » www.tet1995.com






Q "TE T  Thai Environmental Technic Limited

VBN madadaniadexlng 3ien

NOx Analyzer Calibration Report

Calibrate Date : 13-Nov-22 Temperature (°C) : 25°C

Analyzer Type : NOx Barometer (nmHg) ; 759.8

Brand . API Humidity (50£15 %) : 52.0%RH

Model : 200A Dilutor . API M700 S/N 625
Serial Number : 1982 (No.16) Zero Air . API M701 S/N 19256
Range : 500 ppb Standard gas . AD0962 SK

Calibration of Span

Before of Span.(ppb) After of Span.(pph) o o
Supply Gas Ref Value(pph) NOw NO NO, MO NO NO. % diff of Span
Zero 0.0 i.4 1.1 0.3 0.0 6.0 0.0 0.0
Span 400.0 391.0 | 3%0.0 1.0 400.0 400.0( 0.0 0.0
Multi Point Calibration
Analyzer Disp.{ppb i
Ref Value(ppb) yzer Disp.{ppb) ' Outpl.lt Difference ’
NOx NO NO, Diff(pph) % Diff Abs (%) Diff
0.0 0.2 6.1 0.1 6.10 0.000 0.03
100.0 103.2 | 103.1 0.1 3.10 0.031 3.10
200.0 201.1 | 201.3 -0.2 1.30 0.007 0.65
400.0 397.3 § 397.1 0.2 ~2.90 ~0,007 0.72
Average Diff (%) 1.13
Multi Point Calibration
450.0 g ;
: y=0.9901x +2.14 -
400.0 Y =09999/I-l
= 3500 )
& 3000
& 2500
A ' /
5 2000 - /..
£ 1500
[
4 100.0 /r:'/
! 50.0 ;
0.0 r../ . : . . .
0.0 100.0 200,0 300.0 400.0 500.0
Ref Value{ppb}
Calibrate by: UO&/L’\'g Approved by : ?" ? i é% )
uflonsaf - oo Tufowsid 0200115 mafuBsY ; QF-QP16-06

Thai Environments! Technic Limited 1/6 Sof Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thalland
o Tel : +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tetid95.com s www.tet1995.com






@ m Thai Environmental Technic Limited

139N madagunaasyng 958

NOx Analyzer Calibration Report

Calibrate Date : 14-Nov-22 Temperature (°C) : 25°C

Analyzer Type : NOX Barometer (mmBg) : 752.8

Brand ; Teledyne Humidily (30=15 %) : 52.0%RH

Model : T200 Dilutor . API M700 3/N 625
Serial Number : 5154 (No.30) Zero Air - API M701 S/N 1926
Range : 500 ppb Standard gas : AD0%628K

Calibration of Span

Supolv G Ref Value(pph) Before of Span.(ppb} After of Span.(pph) % diff of S
s
upply Ga ef Valuelpp on NG NO, O 0 NG, 6 diff of Span
Zero 0.0 3.7 3.1 0.6 0.0 0.0 0.0 0.0
Span 400.0 382,0 391.0 1.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(aph) ¥ p.(ppb) ' Ol.ltpl'.lt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 0.001 0.10
100.0 58,7 99.6 0.1 -0.40 -0.004 0.40
200.0 199.4 195.3 0.1 -0,70 -0.0403 0.35
400.0 399.8 385.1 0.7 -¢.90 -0.002 0.22
Average Diff {%) 0.32
Multi Point Calibration
450.0
y=0997x+0.12
400.0 T /._.
= 350.0
& 3000 /
& 2500
a /
% 2000 - oA
Z 1500 /
=
< 1000 - —n —
50.0
0.0 n/ , : : : _
0.0 100.0 200.0 300.0 400.0 500.0 ¢
Ref Value(ppb) |
Calibrate by: % ~ Approved by : ?’(‘? aolw
% 7
uilunafi ;0o TuRowid 02/09/15 mvfiluurosy : QF-QP16-06

Thal Enwironmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaitang
» Tel : +66(0)2373-7799(Aute) Fax : +66(0)2373-7979 « admin@!eti995.com » www.tet1995.com
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THELINDEGROUP . |

Special Gases Mixiure

Customer Details
Name: . Address:

Thai Envisonmental Technic Ltd. 1/6 Soi Ramkhamhaeng 145,
Saphansoong, Saphansaong , Bangkok

Customer Tag No.:

10240
Certificate Details
Number: 2422/ Date of issue: 15-jun-2021 Expiry date: 15-un-2023
Material Detaiis
Production Otder: 90166058 Material Code: 472400-5K-34 Cylinder Ng.: ADG8225K
Gas content: 5.23 M’ Filling pressure: 137.9 bar Valve: CGABH0SS
Cytinder Owner: LINDE Cylinder Matetiak: Specira seal Cylinder Size: 401
Lebaratory Report
Analfytical Result
Component Norminal Analysis Result! Uncertainty’® Method of Analysis® Assay Date
Congentration
Suiphur Dioxide 45.0 ppm 45,1 ppm % 199 relative {6) 1-PB-352 7-un & 14-un-23
Witric Oxide 45.0 ppm 47.5 ppm  10f refative (6) 1-PB-352 7-un & 14-jun-21
Other NOX impurity Less than 2.3 ppm
Carbon Mongxide 100 ppm 99.8 ppm =105 relative (6) -PB-352 74un & 14-Jun-21
In Nitiegen
Reference Standard used in Assay
Reference Standard Cylinder number Concentralion Expiry date:
Sulphur Digxide 0619726 69.2+0.2 ppm 2-Dec-2022
Nitric Oxide D6T9726 71.4%0.2 ppmn 2-Dec-2022
Carbon Monexide 0619726 705 0.7 ppm 2-0e¢+2022
in Nitragen
+ Andlytical Instruments used in Assay
Instruinent,/Make /Model Analytical Principle Last Multipeint Calibration
FTIR Spectiometers Nicolet iS50 FTIR-502 7-Jun-2621
FTIR Spectiometers Nicolet iS50 FTIR-NG 7-May & 11-Jun-21
FTIR Spectrometers Nicolet iS50 - FTIR-CO 13-May & 14-Jun-21

Recommend usage condition

Minimum utilization: 5% of actual content ar before expire date whichever comes first.
Starage condition: Keep in well ventilation and secute area.

Comments . S

when reordering, please quote the material aumber

Note:
1. Al 1esulis expressed i thig repest are on mole/mole basis, unless olherwise spealied. The Assay of this Slandaid has been perlormed i

accordance witls the EPA Traceabilily Proloca! EPA-500/R-12/531 [or the Assay and Cerbification ol Gaseous Calibration Standards using procedure 61

7. The 1eporied expanded uncettainty is based on a slandaed uncedainly multiplied by a coverage laclor k=2, prewding a level of confidence of approximately 958,
the measuement of this matenal isdsacesble o the SI through the referente gas slandaed wiich i lraczable Lo Swiss Natonal Standaid of Mass of

othes iezognised nationat melology inshitutes.

3. (1) Gas Chusmatography, (2} Paramagneti Oxygen Analyzes, {3) Elecirechemical Oxygen Analyzes, (4) Elechiochemical Mosiure Analyzer,

{5) Tolal Hydiocasbon Analyzer, (6} Qther - Spacilied

Sukanya Paiinyasoontorn
Page 1ol 1 Signatary for and on behalf of Linde (Thalland) Co., tid.

This reporl shall noi be teproduced except in full PB‘OE}E‘/FODS

Is5:)/2. 0t Apnl 2021

UBSn Su UssnAlne) SUTR {Uy)
ot et BITAITO0NIES
Ijl.l 15 UuKnnIoiies m 2/3 NJ 14 MRNIA-ASTE Y. 6.5 semii

BATOLE DEYNSUSINS 10540 Tnséled {66) 2338-6100  [nsans {66) 2338-6333
Tsuonnoalnss: 105 w 5 AUWATAS pabgny 34BN5Y 24160
sy (66) 38.520-479-93 Thsans (66) 38.570-323

Linde (Thailand) Public Company Limited
ML Regr bation i ST RRSTE
15" Flonr, Bangna Tower A, 2/3 Moo 14, Bangna Tiad K84, 6.5 Road, Bangkaew

Sangplee, Samuiprakarn 18540, Tel (66) 2318-6100 Fax (66) 2238-6333
Wellgrow Planl: Y05 #oo 5, T.Bangsamak, ABangpakong, Chathpengsan 24180
Yhailand, Tel (66] 38.570-479.93 fax {65) 38.570-323






NDE GROUP - -

Certificate Cf Analysis

Specia! Gases Mixture

Customer Details
Name:
Thai Environmental Technic Ltd.

Address:

1/6 Soi Ramkhamhaeng 145,

Customer Tag No.:

Saphansoong, Saphansoong , Bangkok

10240
Certificate Details
Number: 3387/19 Date of Issue: 19-Sep-2019 £xpiry date: 18-5ep-2023
Material Details
Production Order: 90155812 taterial Code: 608400-5K-44 Cylinder No.: 118310
Gas content: 5.520 M’ Filling prizssure; 145.0 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinde; Materiak: Spectsa seal Cylinder Size: 4001
Laboratory Report
Analyticof Result
Component Coﬁgmf;ﬂon Analysis Result’ ;Uncertaintyz Method of Analysis® Assay Date
Sulphur Dioxide 40.0 ppm 41.4 ppm + 10 refative {6)i-PB-352 10-Sep & 19-5€p-19
In Nitregen ‘ :
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date
Sulphur Dioxide 1138235G 25.50+0.25 ppm 7-Mai-2021
In Nitragen
Analytical instruments used in Assay
Instrument /Make/Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicalet 1550

FTIR-502

10-5ep-2019

fecommend usage condition
Minimum utilization:
Storage condition:

58 of actual content of before expire date whichever comes first.
keep in well ventitation and secure area.

Comments
Wwhen reordering, please quote the material number

Mote:

1. All results expressed in ifiis repott are on mole/mole basis, unless oiherwise specified. The Assay of this Standaid has been performed in

accardance with the EP7. iraceability Protocal EPA-600/R-12/531 tor the Assay and Certdfication ol Gaseous Calibralion Standards using procedure G

2. The reporied expanded uncertainty is based on 2 standatd uncerntainty multplied by 2 coverage facior k=2, providing a level of confidence ol approximately 95%,
The measurement of this matersal is traceable to the 1 thiough the reference gas standard which 15 iraceable i Swiss National Standard of thass af

other recogmsed naticnal metiology institules,

3.{1) Gas Chiomalography, (2} Paramagnetic Oxygen Analyzer, (3) Hecirochemical Oxygen Anakyzer, {4} Eleciiochemical Morsture Anzlyzer,

(5} Tolal Hydencarbon Analyzer, {6) Other - Specified

Pane 1 of 1
This repotl shall 1at be reproduced except in full

vSdn AU (UstinAlig) i (UnTEl)
TR A A D075 000TAS
80 15 UouTNeat 19 2,/3 ) 14 ALGWIASIA ML 6.5 AUNIM
a.UE 0. AunsUs TS 10540 Thsdond (56) 2338-6100  Tnsms {66) 2338-6333
Tsvowncaings: 105 b 5 AuUWATAS SUWEM IB0INST 24180
neduns {56} 38.570-479-92 Tnsans {66) 38.570-323

Sukanya Pafinyasoontorn

i

signatory for and on behalf of Linde (Thailand) Co., Ltd.

PR-007/F006

lse:H /2, Gt March 2018
Linde (Thailand) Public Company Limited

PLL. Beglstration o.01 DTS 3T000THS

15" Floor, Bangns Tower A, 2/3 Moo 14, Bangna Trad KM 6.5 Road, Bangkaaw
Bangples, Samulglakarn 10540, Teb (66) 2338-6100 Fax {661 2338-6333
wellgrow Plant : 105 Moo 5, L.Bangsamak, A Bangpakong, (hachoengsae 24130

Thailand, 1el (66) 38.570-479-93 Fax (66) 38.570-323 /






Q 'I"EI" Thai Environmental Technic Limited

VYN inaliadanadening ane

Analyzer Calibration Report

Calibrate Date :22-Nov-22 Temperature (°C) : 25°C

Analyzer Type 50, Barometer (mmHg) : 758.9

Brand : APT Humidity (50£15%): 52.0 %RH

Model : 100E Dilutor : API M700 S/NW 625
Serial Number 11488 (No.13) Zero Air . API M701 8/N 192¢
Range : 500 ppb Standard gas : A008228K

Calibration of Span

Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zere 0.0 0.6 0.0 0.0
Span 400.0 385.0 400.0 0.0

Multi Point Calibration
, Ouiput Difference

Ref Value(ppb) | Analyzer Disp.(ppb) Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 101.2 1.2 6.01 1,20
200.0 201.1 1.1 0.01 0.55
400.0 399.90 -1.0 0.00 0.25
Average Diff (%) 0.67

iViulti Point Calibration

y =0.9961x + 1.08
R?=1

450.0 -~
400.0
350.0
300.0 4

250.0 /
200.0 --/
150.0 /
100.0 /
50.0 /
0.0 ::/ .

0.0 100.0 2000 300.0 400.0 S00.0
Ref Value{ppb)

Calibrate hy: (%(d/\—/‘ 3 ’ Approved by P’;? &b B

Analyzer Disp.{ppb}

L

uh lonsed - oo uieuA 02/09/15 vRiuuasy : QF-QP16-06

Thai Envirenmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 & admin@teti995.com » www.tet1995.com
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_uSun matiadanadenIng e

Analyzer Calibration Report

Calibrate Date : 16-Nov-22 Temperature (°C} : 25°C
Analyzer Type 80, Barometer {mmHg) : 752.8
Brand : Teledyne Humidity (50+15%): 50.0 %RH
Model + TML-50 Dilutor : APT M700 8/N 625
Serial Number 1802870 (No.19) Zero Air : APTI M701 S/N 1926
Range : 500 ppb Standard gas - 1lis3ilo
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) [ After of Span.(ppb) Abs% diff of Span
Zero 0.0 5.2 0.0 0.0
Span 400.0 388.0 400.0 0.0

Maulti Point Calibration

Ref Value(ppb) | Analyzer Disp.(ppb) ‘ Quiput Difference :
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.2 0.2 - 06.00 0.05
100.0 59.8 -0.2 ¢.00 0.20
200.0 157.0 ~3.0 ~-0,02 1.50
400.0 358.90 -2.0 -0.01 0.50
Average Diff (%) 0.56

Multi Point Calibration
y=0.9938x-0.16 _

400.0 —
350.0 - il /H
300.0 - P

250.0 P
_/

200.0 -
150.0 - / e
1
100.0 -
50.0 - P
6.0 l:.’/
0.0

450.0

Analyzer Disp.(ppb)

106.0 200.0 300.0 400.0 500.0
Ref Valuelppb)

S --
Calibrate by: k(-j(//{/\’“ « Approved by : ﬂfjfﬁoﬁwf &

=

uflaaded ; 00 Suioysia 02/09/15 muRuUYess | QF-QP16-06

Thai Envirenmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Sapghan Sung  Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +65(0)2373-7979 = admin@tet1995.com « www.tet1995.com






Thai Environmental Technic Limited

USHN maladamnadaylng v

Analyzer Calibration Report

Calibrate Date :21-Nov-22 Temperature (°C ) 25°C
Analyzer Type 50, Barometer (mmHg) : 753.8
Brand : Thermo Humidity (50£15%): 52.0 %RH
Model - 43¢ Dilutor . APT M700 S/N 625
Serial Number 143073374373 (No.10) Zero Air APT M701 S/N 1828
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) |  After of Span.{ppb) Abs% diff of Span
Zero 0.0 3.4 0.0 0.0
Span 400.0 382.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) : Output Difference :
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 c.08
100.0 99.7 -0.3 0.00 0.30
2000 200.3 6.3 0.00 0.15
400.0 401.0 1.0 0.00 0.25
Average Diff (%) 0.18%
Multi Point Calibration
450.0
y=1.0023x-0.08 N
400.0 B
-~ 350.0 -+
2 /
£ 3000
o i /
2 2500 4 o
§ 2000 ‘
‘_E 150.0 /
= 100.0 :
500 -
0.0 € ._ : : : ,.
0.0 100.0 260.0 300.0 400.0 500.0
, Ref Value{ppb}
- = By
b
Calibrate by: g‘:p(/\f\ - Approved by ! ‘/j “e i
/

[T |

ufilwased - 00 Tuieusid 02/09/15 wuuuudesu : QF-QP16-06

Thal Environmental Technic Limited 1/6 50i Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thalland
= Tel : +66(0)2373-7799(Auta} Fax : +66(0)2373-7078 » admin@tet1995.com » www.tet1995.com






1HAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

Calibration Certificate

tssued by : Calibration & Test Section : Meteorological [nstruments Bureau

Date of Issue 18 August, 2022 Certification No. 296/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard !4

Serial No. WEDQ405A32 ID No. : No. 11

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhambaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 251 °C  Barometric Pressure 1005.8 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

- HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.T. Test Reference Number 731/2471460 » Standard Velocity at 20 - 30 m/sce
: Ultrasonic Anemometer Modei DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120620586)

by
[

. H -
JAPAN QUALITY ASSURANCE ORGANIZATION ‘StandardVelog’tyfa‘f’ﬂ_ ?‘p@/i?%}\

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 296/22

18 August, 2022 Page : 2 of 2
Standard HOOK GAGE NG. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure 3 Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 mfsec m/sec
1.00 - - 0.9 0.10
3.02 - - 2.7 0.32
500 - - 4.9 0.10
7.0 - - 6.7 0.30
9.02 - - 89 012
11.61 - - 10.7 0.31
13.01 - - 13.0 0.01
i5.01 - - 14.8 0.21
17.02 . - - 17.06 0.02
20.02 - - 20.1 -0.08

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 20
180 180
270 270

Calibrated by : \-{Q‘hm(?@k

My, Watcharapol Subwat

Mechanical Engineer

p Ty S
Test Se
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Banglkok 10266 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of lssue 19 QOctober, 2022 Certification No. 364/22

Page : 1 of 2

Object : Wind speed and wind direction
Manufacturer : Davis Instruments Ing,

Type : Weather Wizard i

Serial No. M20812A66 ID No. No.21
Customer : Thai Environmental Technic Limited,

1/6 Soi Ramkhamhaeng 145,

Khwageng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1011.4 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 815863

s HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.IL.S8.T. Test Reference Number 731/241480 : Standard Velocity at 20 - 30 m/sec
» Ultrasonic Anemometer Model DA-650-3TV {sensor TR-O0AH)

Serlal Number 110730028 (sensor 120829586}

JAPAN  QUALITY ASSURANCE ORGANIZATION

Calibrated by : Hglo‘mfd\_ Signéd -

Mr. Watcharapol Subwat Mr( Bisoo msut

L

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2389-0469

The Result of Calibration

Certification No. 364/22

19 October, 2022 Page : 2 of 2
Standard HOOK GAGE NQ. 1425 TESTED ANEMOMETER
Ultrasonic Anemiometer | Pressure | Vacumm | Velocity Velocity Correction
ni/sec wehes HIO | inches 420 | H/SEC m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 49 0.10
7.04 - - - 8.7 0.34
.02 - - - 8.9 0.12
11.01 - - ~ 10.7 .31
13.01 - - - 13.0 0.01
15,01 - - - 14.7 0.31
17.02 - - - 17.0 0.02
20.02 - - - 19.7 0.32

wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by

NdomTaL

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Dare of Issue 16 January, 2023 Certification No, 019/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer . Davis Instruments Inc.

Type : Weather Wizard 1)

Serlal No. WCS0206A21 ID Ne. No.22

Customer : Thai Envircnmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1010.5 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 842 S/N 01563

: HOOK GAGE NO 1425 Piiot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241480 : Standard Velocity at 20 - 30 m/isec
. Ultrasonic Anemometer Model DA-650-3TV {(sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION Standard\zeml:%@é‘ﬁ;mz@\
Calibrated by : \\‘@‘“\MQFL Signffd; /’ x i

Mr. Watcharapol Subwat Mr. Pisoo P!romsut

T

. Lé
Sub-Standard Instru@e’nt

. -\\: RN {_{y

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghkek 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 019/23

16 January, 2023 Page : 2 of 2
Standard HOOX GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity VYelocity Correction
m/sec imehes H20 | inches H20 | mifsec mfsee misee
1.00 - - - 0.9 0.10
3.02 - - - 2.7 032
5.00 - - - 4.9 0.10
7.060 - - - 6.7 0.30
8.02 - - - 8.9 0.12
11.01 - - - 16,7 0.31
13.01 - - - 13.6 0.01
15.01 - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 19.9 0.12

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTICN
0 0
90 90
180 180
270 270

Calibrated by :

N@"ormrok‘

Mr. Watcharapol Subwat

Mechanical Engineer




O TET

Equipment Type

Thai Environmental Technic Limited
V3IUN MadaFUndaN Ing 91na

Personal Pump Calibration Report

Personal Pump/Parameter

Egquipment Range 0.1-7.0 /min
Calibration Range 0.1-4.0 /min
Calibration Type Drycal
Calibration 5/N 4491
Personal Pump Hi Flow/Low ¥ 4 5 4 b g
Hem AT 1 A 2 A5 3 Average Uncertainty
S/N Flow
1. 20080703006 20 1.9950 1.9960 1.9970 1.9960 +0.0010
2. 20110803069 20 1.9960 1.9970 1.9980 1.9970 10.0010
3. 20140505104 2.5 24950 24360 24970 24960 +0.0010
4, 20120103092 2.5 2.4%940 24850 24960 24950 +0.0010
5. 20120103081 1.0 0.9960 0.9970 0.3980 0.8870 +0.0010
CalibrationDate__12 / 05 [/ 66
Calibration 8y 2/4“"’0&'
Remark : Uncertainty Type A = G = _SD
Jn

sb

x|

Mean

Standard deviation







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOL 18, SUAMLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-29 FAX.0-2719-0484

N

i,

{*/,,’:;:\\m\?
trfy b T
MEC-TISI-TISITORS
CALIBRATION 0008
Cert.No.: 23MM161
Page.; 10{3

Certificate of Calibration

Eguipment :
Manufacturer:
Model :

Seriai No. :

ID No. :

Submitted by :

Location :

Received ordet :
Calibration Date ;

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by !
( /) Pornthippa Tameyakul
()

Maiee Buikruea
{ ) Suwit imjai

lssue Date :

Electronic Balance
Mettler Toledo
XP205DR

1129273885

Thai Environmental Technic Limited
116 Soi Ramkhamhaeng 143,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

10 Aprit 2023
11 April 2023

15°C 10 40 °C
30 % to 90 %

Khit Ruttanaprapachai

aky. -

Approved Signatory

25 Aprif 2023

The Uncertainties are for a confidence probability of approximately 55 %

This cartificate may not be reproduced other then ia full, except with the prior written

Aperoval of the head of Corporate Servicss 3 Equipmen: Calibvation and Testing Services.

A 0053465




. Egquipment Electronic Balance Cert.No.: 23MM161

~ Condition As-Received :  Used Item Page: 2 of 3
~ Reference : 2304-01460C-13

- Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OBO01 according to direct

. measurement method against standard weight.

- Condition of this result of calibration

- 1. Reference standard instruments:-
Instruments Mode! Serlal No. ID No. Test report No, Due date

1) Standard Weight Set {(E2) 15884 24053 70RCO07 MM-0010-22 20 Jan 2024
. 2. This cerlificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer,
4. This certificate is not certified for any commercial fransaction.
5. This certification is traceable to the International Systemn of Unit.
Resuyit of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g ioc 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g

Eefore Adjustment :
Balance Measurement Coverage

Applied Welght Reading Correction Uncertainty Factor

(9) {g9) (g9) (fmg) (k)

80 79.99946 +0.00054 0.15 2.00
200 199.9984 +0.0018 0.30 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10}
Applied Weight Standard Devlation
{g) of Reading { g )
80 0.000023
200 0.00008

a 1158497



Equipment ; Electronic Balance Cert.No.: 23MM161
Condition As-Received :  Used liem Page: 30of 3
Reference : 2304-01460C-13 ;

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obiained is given in the table Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position & off-center and central loading

{g) - {a) {9} (a) {g) (g)
-0.0001 -0.0001 -0.0002 -0.0001 0.0000 0.0001

3. Depariure from hominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9} (g) {g) {tmg) (k)
Unload 0.00060 0.00000 0.038 2.28
0.01 0.01000 0.00000 0.039 2.28
0.05 0.05000 0.00000 0.039 2.28
1 1.00001 -0.00001 0.040 2.23
2 2.00001 -0.00001 0.040 2.23
5 5.000C1 -0.00001 0.042 217
10 10.00001 -0.00001 0.045 - 2.13
20 20.00001 -0.00001 0.051 2.06
60 4999998 +0.00002 0.085 2.00
80 80.00002 -0.00002 0.15 2.00
200 199.9999 +0.0001 0.30 2,00

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

-ofo-

a 1158496
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Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

iD No. :

Condition As-Received:
Received Date :
Calibration Date
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Refative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(/}Malee Butkruea
{ ) Seithip Meangmai

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: BQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-29  PAX. 0-27i9-9484

"~ Used item

() Warakorn Lerngagtrakul

The Uncertainties are for a confidence probability of approximately 25%

CALIERATION 0005

Cert.No.: 23CHO2z62
Page.: Tof3

Spectrophotometer
Labtech
Blue Star A

1608UV1507

10 April 2023
10 April 2023
2304-01460C-16

Thai Envircnmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkeok 10240

Laboratory { Thal Environ-ment Technic Limited)

(30.8-31.1)°C (On-Site)
(50.2-50.7 )% (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-01

Saithip Meangmai

il -

Approved Signatory

25 Aprit 2023

This certificate mey not be reproduced other than in full, except with the prior writtan
Approval of the head of Corporate Services 3 : Equipment Calibration and Tseting Services,

A 0053467



Condition of calibration result

. Reference Standard Material :

Material Serial No.

T

Cert. No.: 23CHO26
Page: 2of 3

Certiflcate No. Bue date

1. Absorbance Standard set 32593

2. Wavelength Standard set
3. Wavelength Standard set

29829
28829

4. Stray Light Standard set 32622

100581

84776

04777
9112980

30 Mar 2024
02 Sep 2023
02 Sep 2023
03 Aug 2024

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

. This certificate is traceable to the International System of Unit meintained at :

- National Physical Laboratory (NPL}), The United Kingdom of Great Britain and Northem ireland
- Natignal Institute of Standards and Technolegy (NIST), The United States of America

Spectral BandWidth : 2 nm
Scan Speed ! Slow

Calibration Resulis : without adjustment

Wavelength Aceuracy

Certified Values
of Reference Material

(nm)

BUC Reading

{nm)

Uncertainty of Coverage
Measurement Factor

(tnm) k

381.00

360.6

0.16

472 .47

471.8

0.16

536.66

536.3

0.18

748.48

748.56

0.18

879.27

878.9

0.18

a 1158494



Cert. No.: 23CHQO262
Page: 30f3

Calibration Resulfs : without adjustment

Photometrie Accuracy

Wavelength Certified Vaiues Uncertainty of Coverage
of Reference Materfal Hue F?eading Measurement Factor
{nm) { Abs ) { Abs) { £Abs) k
Zero 0.0001 0.0028
0.5701 0.5680 0.0028
0.7147 0.7110 0.0028
1.0031 0.9974 0.0029
Zero 0.0001 £.0028
0.5185 0.5185 0.0030
0.70G7 0.6873 - 0.6029
0.9833 0.9786 0.0028
Zero 0.0001 0.0028
0.5815 0.5588 0.0028
0.7659 0.7612 0.0030
1.0763 1.0701 0.0028

Stray Light

* Straylight at
Readingat  280.05 nm % 0.11 nm
280,05 nm £ §,11 nm

Abs 1.8711

%T 1.35

Remark
- Each individual filter is measured against the emply filter holder (blank) used fo zero the spectrophotometer

- The Potassium Dichromate filled cells are measured against a Perchloric acid blank.

- Cui-off wavelength of siray light reference material (Potassium lodide) at wavelength 280.05 nm £ G.11 nm

= Result = Pass, if Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 280.05 nm = G.11 nm

- % 1 Not NSC-ONSC Accredited

The reporied uncertainty of measursment was based on a standard uncertainty multiplied by a coverage

factor k| providing a level of confidence of approximately 85 %.

-olo- _ WI& .

a 1158493






TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-27 FAX. 0-2719-9484

|
S,

by

o

o

i

ik

“thf

.

N

%, o

.r‘}d"h‘\“\ 4 = o 5 Vg
MEC-TISI-TISITOZS
CALIBRATION 0033

Certificate of Calibration

Cert.No.: 22CH0C410
Page.: iof 2

Equipment pH Meter

ER

2 Manufacturer : Horiba

i} Model : LAQUA-PH1300

£

S Serial No. : BO6DO012

B

iy D No. : - o
i Condition As-Received: Used ltem 74
B i
;5"1 Received Date : 11 July 2022 {!:’;?;
8 i
r;‘:f Calibration Date : 11 July 2022 ;’ﬂ
GE} Reference : 2207-02430C-7 I
a9 LA
e Submitted by : Thai Environmental Technic Limited ;'““.
{ﬂ 1/6 Soi Ramkhamhaeng 145 S 4
8 Khwaeng/Khet Saphan Sung, i
P i
gé Bangkok 10240 W,
s ol
Eéﬁ} Calibration Place : Laboratory (Thai Environment Technic Limited) ‘.Lié
i Ambient Temperature : (25.2 - 254) °C ig
g Relative Humidity : (50.8 - 51.3) % \(
0 Calibration Procedure : In - house method : i
#ii - CP-OCH2 by direct measurement with standard %
ii‘*) voltage calibrator and direct measurement f{;
s with certified reference material (CRM) i
3 i
55'} Calibrated by : Krisda Malee
) >
W :?3
E‘i‘ .'f;"
?E Approved by : MA ' i
) / Approved Signatory ?‘ ;
E { /) Males Butkrusa l(;
%§ () Saithip Meangma ,ﬁ
o o
i Issue Date : 19 July 2022 r‘;f;i
?3%}} The Uncertainties are for a confidence probability of approximately 95 % 4
?{é This certificate may not be reproduced ather than in full, except with the prior wiitten —.;
%%f Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. ‘;\;{é
; j\ N F ; Q;E
Agle, =Nt
I?’:’;{é’:‘% \QZ:D o el ol i it o et T e e i E3 . p
B 3720 e = Pt 0 o o e T T A SR S N S AR s D SN T RN il £}

A 0042417



Condition of this calibration result

1. Reference Standard instrument ;-

insfrument
1} Document Process Calibrator

Serial No.

2) Digital Thermometer -
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National institute of Metrology (Thailand), NIMT

2. Ceriified Reference Materials

46530031

Cert. No.: 22CHO410
Page.: 20f2
1D No. Cert. No. Due Date
130RC098 21E3245 07 Oct 2022
130RC112 21T2448 16 Nov 2022

! The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-A8Q Nationai Accreditation Beard, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pid 1.681 CPA chem 754027 28 Jun 2023
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 04 Sep 2022 iy
*pH 12.44 “Hach Lenge GmbH €02796 15 Dec 2022
3. This certificate is valid only {o the item calibrated on date and place of calibration. j
Calibration Results f;
Function : mV Measurement ,
Performing standard curve by Fluke at pH (1.68,4,7,10) .
Unit Under Nominal | Standard Uncertainty of Coverage
Calibration Value Voltage Actual Reading Measurement factor o
input {£mV) k
pH mv mV pH -
pH Meter 1.680 314.73 314.7 1.694 0.058 2.00
S/N.: BOBDOO12 4.000 177.48 177.5 4,008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.c .0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.188 0.058 2.00
10.000 -177.48 -177.4 10.011 0.058 . 2.00

Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)

Unit Under Standard pH Actual pH [Actual mV | Uncertainty of Coverage
Calibration Buffer Soiution Reading { Reading | pH measurement factor o
' (mv) (£) k
pH Electrode 1.681 1.681 295.6 0.0050 2.00 . i
SIN.: 9X9MO055 4.008 4.007 158.9 0.0047 2.00 -
6.866 6.866 6.9 0.0084 2.00
9.181 9.181 -139.9 0.014 2,00 4.
*12.44 12.440 -314.5 0.056 2,00

Remarle *:

Not NSC-ONSC Accredited

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

-olo-

a 1NANKRAN



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGROK, 13230

TELLO-2737-3000-24  FAX. 0-2719-9484

Cert.No.: 22CH1480

: 3 3 Page.:
Certificate of Calibration age.: 1 of 2

Equipment : Turbidity Meter
Manufacturer : Therma Scientific
Model : EUTECH TN-100
Serial No. : 26565003
{D. No. : -
Condition As-Received: Used ltem
Received Date : 27 October 2022
Calibration Date : 31 October 2022
Reference : 2210-0875WSC-3
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet S8aphan Sung, Bangkok 10240
Ambient Temperaturs : (25 £ 2.5) °C
Relative Humidity : (50 = 200 %
Caiibration Procedure : In - house method : CP-CHYA

based on direct measurement by

using Formazin standard solution
Calibrated by : Walalak Sirithean

Approved by : W&/ .

Approved Signatory

(/) Malee Butkruea
{ ) Saithip Meangmai
{ ) Warakorn Lerngagtrakul

[ssue Date : 1 November 2022

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

This certificate may not be reproduced other thaw in Toll, except with the prior writken

approval of the head of Calibration md Testing Equipment Serviees.

A 0009938




CertNo.: 22CH1480
Page.: 2 of 2
Condition of this calibration result

1. Reference Standard Instruments ;
This certification is traceable to the International System of unit {81 unit) through
Technology Promotion Association (Thailand-Japan).

instruments Serial No. I No, Certificate No. Dug date
1) Thermo-Hygrograph 1103328 130EC010 2251313 12 June 2023
2} Electronic Balance B134206712 140RCO07 22MM181 22 Feb 2023

2. Standard Material : The Formazin suspension has been prepared gravimetric from

Material Manufacturer Lot No. Assay
1} Hexamethylenetetramine HIMEDIA 0000493247 99.65% '
2} Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result

Performing three - Formazin suspension standard curve by using 20,106,800 NTU
Turbidity Meter Serial Number : 2655003

Standard UUC* Reading Uncertainty of | Coverage
f‘ormazine suspension Measurement Factor
{NTU) (NTU} {XNTU) k
0.1 0.18 - 0,026 2.08
20 201 0.39 2.00
100 100 0.74 200
800 799 2.1 200
Remark = YUC* = Unit Under Calibration

- NTU = Nephelomefric Turbidity Units

The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
-olo-

a 1133333




TECANOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)  Jiracmm
CORPORATE SERVICES 3: BQUIPMENT CALTBRATION AND TESTING SERVICES % 7oy

IR =
53d/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGROK 10250 (AN i el
NSC.TISLTIS17025
TEL. 0-2717-3000-20  FAX. 0-27i%-0484 CALIBRATION 0008

Cert. No.: 23TME73

' Page: 10f 3
L3 » »
Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : Accuplus
Model : 1250
Serial No. : {408-0115-0008
ID No. : TET.LAB.BODOS
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 10 Aprit 2023
Calibration Date : 11 Aprit 2023
Ambient Temperature ; (26+10)°C
Relative Humidity : (502 30)%
Calibrated by : Khit Ruttanaprapachai

Approved by : WIL .

Approved Signatory

{ )Pornthippa Tameyakul
( /) Malee Butkruea
() Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probahility of approximately 95%

This cerrificate may nol be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 Equipment Calibration and Testing Services.

A 0053455



:_'_: Equipment : BOD Incubator Cert. No.: 23TM673
- Condition As-Received: Used kem Page: 2 of 3
) Reference : 2304-01480C-2
< Procedure Used :»
. Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
- method with Data Acquisition which connected with Resistance Temperature Detecter { RTD ).
The temperature scale used was based on iT8-90.
Condition of this result of calibration
i+ 1. Reference standard instrument:-

Instrument Model Serial No. Certt. No. Due Date
1} Data Acquisition 34972A MY&E7013711 221 M83 02 Jul 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
! 3. This certification is traceable to the International System of Unit.

-+ Result of Calibration :- (*} Without Adjustment
/1 Function of UUC* : Temperature Source

: Fresh air setting : Not Available Environment during calibration
' 5 i Beginning Finished
_ Temp. (°C ) 25 26
_|o/ REL.Humid. { % ) 51 54
2 4 AC Supply { Voit ) 221 221
F'y C1> [+
{ref.) e Ref. 5td.
| . c:?H,z Position : D No.-
S | o 1. |1s18RIDOT
r7 / 2 18-18RTD-02
Wiz 74 c D 3 18-18RTD-03
v DQE— #o 4 18-18RTD-04
< - = 5 18-18RTD-05
6 18-18RTD-06 |
7 18-18RTD-07
Probe Instaltation Details : Dimension of Chamber ; 8 22-18RTD-08
a= 10 om D= 048 m 9 (ref.) 18-18RTD-09
b= 10 cm W= 0.50 m
c= 10 em H= 1.1 m
Capagity = 0.26 m?

a 1158205



.. Equipment : BOD Incubator Cert. No.: 23TMB73
- Condition As-Received : Used ltem Page: 30of 3

. Reference : 2304-01460C-2
- Result of Calibration :- ( *) Without Adjustment
" Function of UUC* : Temperature Source
" Fresh air setting : Not Available
Calibration{ UUC* UUC Temperature Temperature Overail [Coverage
Point Setfing | Reading stability uniformity Variationj Factor
(°C) (*’c) | {°c) (£°C) (°C) {°C) k
20.0 19.8 19.7 0.54 0.37 1.1 2
| calibration Measured Temperature ( °C ) .
. o Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 3 9 (ref.} (2°C)
20.0 20.121 | 20227 | 19.083 | 20,008 | 19.992 | 19,853 | 19.936 | 19,914 ; 20.048 0.72

Average* : The average of 30 values in each position.
' Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensar.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
'\ temperaiure at the reference location which are observed at the same time or at as close an observation fime as
- possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
. Overall Varlation : The Difference of the maximum and minimum measured temperatures throughout chservation.
L DUC* : Unit Under Calibration
" Note : The reported uncertainty of measurement was included stabilify and excluded uniformity .

_ The reported uncertainty of measurement was based on a standard uncertainiy multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 0T 18, SUANLUANG, SUANLUANG BANGKOK 10250 e oot i
TEL.0-2717-3000-27 FAX.0-2719.0484 CALIERATION 0008 § ;ﬁ

Cert.No.: 22CHO269 4

. » ° Page.: 1 of 2 f
Certificate of Calibration i
A
Equipment : Conductivity Meter 5/;;
i
Manufacturer : Horiba LE“
Model : ES-51E }{f}
Serial No. : 5205087 ‘i\!%
5 I
ID No. : - f?‘j’;
Condition As-Received: Used [tem :%k
Received Date : 20 April 2022 "';f},
. [l 3
Calibration Date : 22 April 2022 \iﬁ
=it
Reference : 2204-03690C-1 F;f;q
ffa
Submitted by : Thai Environmental Technic Limited ‘il
1/6 Soi Ramkhamhaeng 145, @«"E
Khwaeng/Khet Saphan Sung, fﬂ/é
Bangkok 10240 ;IE
Calibration Place : Laboratory (Thai Environment Technic Limited) ;'f,;
Ambient Temperature: . (27.2 - 27.5) °C (On-Site) k'[
Relative Humidity : (58 - 57) % (On-Site) . Y
/4

Calibration Procedure: In -house method : i
- CP-OCH3 : based on direct measurement by =i

using certified reference material {CRM)
Calibrated by : _ Uthen Kankawi

Approved by : WU— '

Approved Signatory

SN\Y

e e

-~

g ﬁ:"
prosatuE

T

( V) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagirakul gffﬁ
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Issue Date : 6 May 2022 ‘:jl:
7

J—

The Uncertaiuties are for a confidence probability of approximately 95%

iy

-

This certificate may not be repreduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.




ﬂ Condition of this result of calibration

A

“* 1. Reference Standard Instrument :-

i Instrument Serial No. 1D No. Certificate No.

Cert.No.: 22CH0269 |

Page.: 2 of 2

Due date

1) Digital Thermometer 307901 70RC137 2111134
This certification is traceable to the International System of Unit maintained at:-
. - Traceabhle to National institute of Metrology (Thailand), NIMT
% 2, Certified Reference Materials :-

P - Control Conductivity calibration solution temperature by Water bath (25+0.2) ‘c

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

#5 Calibration results
¢ Function : Conductivity Measurement
i {(*} After Adjustmentat 1.413 mS/iem
Conductivity Electrode Serial No.: 9CGA0150

18 Oct 2022

- Conductlvity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Ff; Conductivity Solution Manufacturer Lot No. Exp. date
ok 1.413-mS8lcm CPA Chem. 766815 04 Sep 2022

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%} k
1.413 mSiom 1.351 mS/cm 1.412 mSlecm 0.011 mS/om 2.00
;s Remark - YUC* = Unit Under Calibration

" - Adjustment Celi constant = 1.074 cm'1

.- factor k, providing a level of confidence of approximately 95 %.
o
-00o-
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The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

a 1106370
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

F)
.
% Ceriificate Number C SPR23010143-5 Page: 1 of 3
= Customer » Thai Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaseng Saphan Sung, Khet Saphan
¢ Sung, Bangkok 10240, Thailand.
L Equipment Name . DO Mster
B Manufacturer : Horiba
Model L OM-TIG
Serial Number T D75J0012
,M, 0. Number . MNo.O7
o
< Environmentat Conditions
- Ambient Temperature ¢ 23°CT 2°C Received Date 13 Jan 2023
o Ralative Humidity D 50 % T15% Calibration Date © 14 .Jan 2023
LLocation of Calibration ! ip-Lab Recommend Due Date ¢ 14 Jan 2024
Calibration Procedure : In-House Method Date of Issue o 1b Jan 2023
Method of Calibration
“'1 This certifies that the above instrument was calibrated in compliance with the calibraiion systemn
requirement of ISOAEC 17025:2017 in accordance with reference procedure, Standards used 1o perform
> this calibraticn are certified by to NIST or squivalent, National metrology institute, Natural physical constants,
d consersus standards. The result reported herein apply only fo the calibration of the item described above as
:gj received.Our decision rule is to contact the customer It the item pass and fail calibration when the resufts
include ths uncertainties and the custemer must determine if the results meets their needs.
Q All calibrations are performed within manufacture's specifications. The calibration certificate shall not be
Pt :
3 reproduced except in fullwithout written approval of SP Meiralogy System (Thalland).
Calibrated by © Mr.Kija Visitsilp Approved by : S
k) Calibration Officer { Ms.Bussakom Chaiiaew )
,: Authorized Signatory

I8

SP-FM-04-15 rev.0



 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

¥ Cerfificate Number : SPR23010143:5 Page 12 of §

Reference Standards

P . s
SRR L g

Equipment Name _ Model _ Serial No. | Certificate No. | Due. Date
Zeto Oxygen Solution _ HI7040L Lot. S0066/21 01824 31 Jan 2027
| Electronic Balance NA 14246789, SPR22110015-7 | 10 Noy 2023
| Standard Weight Set ' Class E2 8746971365 02221902 16 Sep 2023
Traceability

o ""Th.iS"ﬁ'af’ﬁﬁCé‘tiOﬁ13’*‘!(&1’-38’8bié'T@”fhé'-'l.h'I'e"'r‘ﬁini‘ﬁﬁé’l“gjé’g{’ém of Unitmatmtainad a0
HANNA - Hanna Instruments (Thailand) Ltd.

$P Metrology - 8P Metralogy system (Thailancy Co.Ltd.
SPC - SPC Calibration Genter Go:Lid.

P OTIST mpumnmeg Suniingy

G DECC-TR

SP-FM-04-15 rev.0



Result of Calibration

2
Certificate No.:  SPR23010143-5 Page : 3 0f 3
P Function ¢ Dissolved Oxygen Permanance Test Lnit g/l
. Actual _ _ . Uncertainty
Hange ULRE, Beadifia Error
Standard { £
0.3 (.22 -0.08 0.13
; 0-40 _
< 8.3 8.18 ~0.11 0.13
= Note:
‘The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not ceriified for any commercial transaction.
)
;;: Measurement Uncertainty
¥ The reported uncertainty of measurement is the expanded uncertainty obtained by ruitiplying
’ the standard unceriainty with the coverage facior k = 2.00, providing a level of confidence approximately 95%
T ~ End of Certificate —
o
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5 } WO-02273746/2023

Perkini=ice
For ithe Better

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
Customer : 13t mnafindanadosing Date Tested: April 3, 2023
10 Recommendation Recertification
Address : /6 Bau5TNA LK 145 Period B Months
HYNTEWIUGN LUATSWINGY Recertification Due: October 3, 2023
NFUNWNKIHAT 10240 Date Last Certified: October 4, 2022
User Name; Khun Nattapong Visit Number: 10of 2
Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203
Fax: PerkinElmer Fax: 02-318-5587
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
OPTIMA 8000 078N1310024C
810
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
HIPV Methods
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Mixed standard 1/10 NGB9-1579 May 30, 2023
Mixed standard 1/100 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNG3
10 % HNO3

PerkinEler Ltd. 290 Soi 17, Rama 8 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand

Page 1 ofd
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Perkini=irsd
For the Betier

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

WO-02273746/2023

SERIAL NUMBER : 078N1310024C

DATE TESTED : April 3, 2023

1. MECHANICAL CHECKS
A. Inspect and clean all fans and fifiers.

C. Inspect ali tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator setting
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.

B. Inspect and replace as necessary, all forch components including the RF coil.

8.

B. As regiured, check and replace all purgebfilters.
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PerkinEier Lid. 280 Sei 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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Perkiniivrasr
Eor the Betfer

MAINTENANCE REPORT AND TEST CERTIFICATE

WO-02273748/2023

OPTIMA 8000
SERIAL NUMBER : 078N1310024C DATE TESTED : April 3, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm =0.009 0.00702

Ni 231,604 nm =0.011 0.00780

Ni 341.476 nm <0.015 0.01192
Spectral Resolution : VIS Ba 455.403 nm =0.020 0.01500
Precision

Zn 206.200 nm % RS <10 0.58

Mg 280.271 nm %RSD <1.0 0.28

Mg 285.213 nm %RSD <10 0.3%

Ba 455.403 nm %RSD <10 0.38
Detection Limits : Axial As 193.696 nm 3{SD) ppb 4,26

Se 196.026 nm 3(SD} ppb 2.87

Tl 120,801 nm 3(SD) ppp 3.73

Pb  220.353 nm 3(3D) ppb 11.48
Detection Limits : Radial As 193,696 nm 3(S0) ppb 2.60

Zn 213.857 nm 3(8D} ppb 0.26

Mn 257.610 nm 3(SD) ppb 1.49

La 379.478 nm 3(S0) ppb 0.12

Ba 455.403 nm 3(SD) ppb 2.88

Ba 493.408nm 3(SD) ppb 9.64
BEC : Axial (IB X 1000)/(S-IB) Mn 257.610 nm <30 ppb 15.70
BEC : Radial (8 X 1000¢(S-B) Mn 257.610 nm <30 ppb 23.89

Page 3 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



, ) WQ-02273746/2023

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 3, 2023

Remarks :
Commissioning follow as commissioning performance sheets.

This Is to certify that the above tests have been perfomed and the configuration fested

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
inctuding warranty terms.

Service DepartmeptPerkinElmer Ltd.

S %5 S LA

{ iphan Promlumda )

Authorized Representative :

Service Engineer

Page 4 of4

PerkinEler Lid. 280 Soi 17, Rama @ Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



Method: DLRL-Cal Page 1 Date: 3/4/2566 10:55:10

Rlign View X¥ &axial for analyte Mn 257.610

X-position Y-positicn Intensity
~2.0 15.0 29200926.2
-1.48 15.0 4117205.6
~1.2 15.0 5581541.7
~-0.8 15.0 6890827.7
-0.4 15.0 8176328.5

0.0 15.0 29075098 .4
0.4 15.0 8960265.5
.8 15.0 £360445.5
1.2 15.0 7467098.0
1.6 15.0 B255831.1
2.0 15.0 5030853.2
0.0 10.0 158365.9
0.0 10.5 241214.9
0.0 11.0 446309.1
0.0 1..5 964275.3
0.0 12.0 1659%18.8
0.0 12.5 2781326.3
D.0 13.0 4117574.4
0.0 13.5 5863526.6
0.0 14.0 7007618.7
0.0 14.5 B248882.5
0.0 15.0 8915353.¢6
0.0 15.5 8830206.3
.0 16.0 B476274.2
0.0 16.5 7574239.7
0.0 17.0 5936533.5
g.0 17.5 4806692.1
0.0 18.0 3470213.6
0.0 18.5 24598999.5
0.0 19.0 1409798.3
0.0 19.5% 836888.1
0.0 20.0 457127.2
~0.8 15.0 7398406.7
-0.4 15.0 B255530.¢
0.0 15.0 B767341.7
0.4 15.0 g902714.8
0.8 15.0 B341631.7
0.4 13.0 4443485.6
.4 13.5 5980471.5
0.4 14.0 7305087.4
0.4 14.5 8078824.9
0.4 15.0 2038053.5
0.4 15.5 8065644.2
0.4 16.0 8519954.3
0.4 16.5 7478375.8
0.4 17.0 5956440.9

3/4/2566 10:51:07 aligned for analyte Mn 257.610
X viewing position set to 0.4 mm having Peak intensity 9038053.5 for Axial viewing
¥ viewing position set to 15.0 mm having Peak intensity 2038053.5 for Axial viewing

Align View X Radial for analyte Mn 257.610

X-position Y-position Intensity
~7.0 15.0 23032.5
-£.5 15.0 27006.7
~-6.0 15.0 35560.5
-5.5 15.0 57821.4
=5.9 . 15.0 80835.9
-4.5 15.0 136105.4
~4.9 15.0 206645.2
-3.5 15.0 298882.1
-3.0 15.0 428877.1
-2.5 15.0 589771.2
~2.0 15.0 706184.3
-1.5 15.0 g41150.2
-1.0 15.0 1019738.8
-0.5 15.0 1329407.6

2.0 15.0 1381151.1
0.5 15.0 1426400.1
1.0 15.0 1309824 .4



Method: DLRL-Cal Page 2 bate: 3/4/2566 10:55:10

1.5 15.0 1095234.2
2.d 15.0 784376.5
2.5 15.0 574061.3
3.0 i5.0 437455.8
3.5 15.40 324105.7
4.0 15.0 264022 .3
4.5 15.0 183005.8
5.0 15.0 117089.3
5.5 15.0 0743.1
6.0 15.40 40927.8
6.5 15.0 27375.1
7.0 15.0 20863.3

3/4/2566 10:54:00 aligned for analyte Mn 257.610
X viewing position set to 0.5 mm having Peak intensity 1426400.1 for Radial viewing
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Method: DLRL-Cal Page 1 Date: 3/4/2566 11:33:00
Method Loaded
Method Name: DLRL~Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: MSF File:
Method Description: CB8000-Calibration for later test
Saquence No.: 1 Autosampler Location:
Sample ID: Calib Blank 1 Date Collected: 3/4/2566 11:18:12
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52
Logged In Analyst (Original} : TET
Initial Zample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calilk Blank 1
Analyte Back Pressure Flow
All 197.0 kPa 0D.50 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RED Conc. Units
As 193.6%6 96.5 [0.00] mg/L
Zn 213.857 584.3 [0.00])] mg/L
Mn 257,810 1401.8 [0.00] mg/L
La 379.478 352.7 [0.00]) mg/L
Ba 455.403 25802.4 [0.00] mg/L
Ba 4893.408 45750.3 [0.00]) mg/L
Segquenca No.: 2 Autosampler Location:
Sampie ID: Calib sStd 1 Date Collected: 2/4/2866 10:55:27
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:;52
Logged In Analyst (Original) : TET .
Initial Sample Wt: Initial Sampie Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
all 194.0 kPa 0.50 L/min
Mean Data: Calib Std 1
Maan Corrected Calib
Analyte Intensity Std.Dav. RSD Conc. Units
As 193,698 13655.9 [5.0] mg/L
Zn 213.857 145844.5 (1.0] mg/L
Mn 257.610 1615840.4 [1.0}] mg/L
La 379.478 340770.3 (1.0 mg/L
Ba 455.403 839%840.7 [0.1] mg/L
Ba 453.408 633243.56 [0.17 mg/L
Calibration Summary
Znalyte Stds. Eguation Intercept Slops Curvature Corr. Coef. Reslope
hs 193.696 1 Lin, Calec Int 0.0 2731 0.00000 1.000000
Zn 213.857 1 Lipn, Calc Int a.0 143800 0.00000 1.4000000
Mn 257.610 1 Lin, Calec Int 0.0 1616000 0.00000 1.400000
La 379.478 1 Lin, Calc Int 0.0 340800 B.00000 1.000000
Ba 455.403 1 Lin, Calc Int 0.0 8399000 ¢.00000 1.000000
Ba 493.408 1 Lin, €alc Int 0.0 6332000 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL=-RL (2% HNO3) Date Collected: 3/4/2566 11:19:52
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:52

Logged In Anslyst (Original) : TET
Initial Sample Wt: Initial Sample Vel:



Method: DLRL-Cal

Date: 3/4/2566 11:33:00

Pilution:
Wash Time:

Sample Prep Veol:

Nebulizer Parameters:
Analyte
all

IDL-RL (2% HNO3)
Back Prassure
198.0 kPa

Flow
0.50 L/min

Mean Data:

2nalyte
193,
213.
257%.
379,
455,
493,

As
Zn
Mn
La
Ba
Ba

696
857
610
478
403
408

IDL-RL (2% BNO3)
Mean Corrected
Intensity
-3Z.
37.
475,
-36.
2657%.
-20688.,

0

L= I U E 2 Y

Calib.
Units

mg/L
mg/L
mg/L
mg/L
mg /L
mg/L

fw T e e T i Y e e

5td.Dev.
.00
.00
.00
.00

.00

Sample
Units

ng/L
ng/L
ng/L
ng/L
ng/L
pg/L

Std.Dev.

2.60
0.26
1.489
1.1z
2.86
9.64

35.
168,
350.

30.

og.

R3D
LA0%
7%
85%
55%
09%
34%



Mathod: DIXL-Cal Page 1 Date: 3/4/2566 11:32:13
Reprocessing Begun
Logged In Analyst: TET Technique: ICP Continuncous
Resulits Data Set {original): PM3APRZ3
Rasults Library (original): C:;\Users\Public\PerkinElmer\IPV\Results.mdb
Results Data Set (reprocessed):
Results Library (reprocessed):
Saquence No,: 1 Autosampler Location:
Sample ID: Calib Elank 1 Date Collected: 3/4/2566 11:23:46
Bnalyst: Bata Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
all 198.0 kPa 0.50 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Cone. Units
T1 190.801 ~113,3 [0.00] pou/L
As 193.696 285.4 [0.00] ng/L
Se 186,026 99.46 {0.00] pg/L
Pb 220.353 1176.2 (0.00] pg/L
Sequence Ho.: 2 Autosampler Location:
Sample ID: DL~Standard Date Cellected: 3/4/2566 11:29:24
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Togged In Analyst {Original) : TET
Initial Sample Wt: Initial Sample Vel:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
A1l 18%8.0 kPa 0.50 L/min
Mean Data: BL-Standard
Mean Corrected Calib
Analyte Intensity Std.Daev. RSD Conc. Units
Tl 190.801 12454.6 [1000] pg/L
As 193,696 17563.5 [(1000] nug/L
S3e 196.026 4574.6 [500] pa/L
Pb 220.353 31327.5% [500] ng/L
Calibration Summary
Analyte 3tds. Eguation Intercept Slope Curvature Corr. Coef. Raslope
Tl 190.801 1 Lin, Calc Int 0.0 19.45 3.00000 1.0006000
As 193.6%6 1 Lin, Calc Int -0.0 17.58 4.00000 1.000000
Se 186.026 1 Lin, Cale Int 0.0 9.149 G.00000 1.000000
Pb 220,353 1 Lin, Calc Int 0.0 62.65 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL-XL (2% HNO3) Date Collected: 3/4/2566 11:25:37
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:04
Logged In Analyst {(Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Veol:

Wash Time:



Method: DLXL-Cal Page 2 Date: 3/4/2566 11:32:14

Nebulizer Parameters: IDL-XL (2% ENO3)
Analyte Back Pressure Flow
aAll 128.0 kra 0.50 L/min

Mean Data: IDL-XL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conec. Units Std.Dev. Conc. Units Std.Dev, RSD
T1 150.801 35.1 2 pg/L i.24 5 pg/L 3.73 6B.95%
As 193.696 -14.,0 -1 pg/L 1.42 -2 ug/L 4,26 177.,97%
Se 1926.02¢ -6.5 -1 pg/L 0.96 -2 pg/L 2.87 134.85%

Ph Z20.353 -135.¢ ~2 pg/L 3.83 -6 pg/L 11.48 177.50%



Method: MnEBEQ

Page 1

Date: 3/4/2566 11:32:34

Method Loaded

Methad Name: MnBEC

IEC Fila:

Method Description: CBO00-XL and RL-Spec <or

30

Method Last Saved: 15/10/2563 10:51:07
MSF File:
pg/L,Attn: Spec<or= 50pg/L

Sequence No.: 1

Sample ID: IB (2% HNO3)
Analyst:

Logged In Analyst (Original)
Initial Sample We:
Dilutieon:

Wash Time:

TET

Nebulizer Parameters: IB {2% HNO3)

Autosampler Location:
Date Collected: 3/4/2566 11:17:14
Data Type: Reprocessed on 3/4/2566 11:32:27

Initial Sampie Vol:
Sample Prep Vol:

Anglyte Back Fressure Flow
All 197.0 kPa 0.30 L/min
Mean Data: IB (2% HHKO3)
Mean Corrected Calib, Sanple
Analyte Intensity Conc. Units Std.Dav. Cone. Units Std.Dev, RSD
Mn 257 XN 185358.1
Mn 257 RN 38181.¢6
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N069-1579/10 Date Collected: 3/4/2566 10:57:10
Analyst: Data Type: Reprocessed on 3/4/2566 11:32:27
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IS (ND69-1575%/10
Analyte Back Pressure Flow
ALl 184.0 kPa 0.50 L/min
Mean Data: IS5 {KO&9=-1575/10
Mean Corrected Calily, Sample
Analyte Intensity Conc. Units 2td.Dev. Cone, Units Std.Dav. RSD
Mn 257 XN 11636268.0
Mn 257 RN 1672271.0
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Spectra
Method: Resolution Sample ID: Res {N069-1579/10)
Result: PM3APR23

As 193.696-Res

Rep: 3 |Ni 231.804-Res Rep: 3
41k 240k
i I
193.696 231.604
Intensity: 31528.8 Intensity: 199036.8
Conc: Conc:
1 2
Ni 341.476-Res Rep: 3 |Ba 455.403-Res Rep: 3
240k i M il‘
il 1
il g
i 3
ii I l|
I [‘: l ]
(L SIS S — I : I | !i
Sl
1] ] i
] i
341,478 455.403
Intensity: 142626.8 Intensity: 3068264.1
Conc: Conge:
3 4
3/4/2566 11:00:59 Page 1

Winlab



Method: Precisicn

Page

1 Date: 3/4/2566 11:12:20

Method Loaded

Method Hame: Precision

IEC File:

Method Description: C8000 -N=10- 1.0% RSD

Maethod Last Saved: 3/5/2554 12:31:51
MSF File:

Sequence NMo.: 4

Sample ID: RSD STD (NO69-1579/18)
Analyst:

Initial Sample Wt:

Dilution:

HWash Time;

Nebulizer Parameters: R5D STD (N0B9-1579/10)

Autosampler Leocaticon:

Date Collected: 3/4/2566 11:02:43
Data Type: Original

Initial Sample Vel:

Sample Prep Vol:

Analyte Back Fressure Flow
All 185.0 kPa 0.50 L/min
Mean Data: RSD STD (N06%-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Cone. Units Std.Dev. Conec. Units Std. Dev, RSD
Zn 206,200 493474.3 17093 ,12 3.46%
Mg 280.271 3275340.1 23266.88 0.71%
Mg 285.213 196113.7 11109.46 5.66%
Bz 455.403 719452¢6.3 80474.48 1.02%
Method Loaded
Method Name: Pracision Method Last Saved: 3/4/2586 11:07:51
IEC File: M2F File:
Mathod Description: C8000 -W=10- 1.0% RSD
Seguence Ho.: 5 Autosampler Location:
Sample ID: R5D STD (N06%-1575/10) Date Collected: 3/4/2566 11:08:51
Analyst: Data Type: Original
Initial Sample W&: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters; RSD STD (NOE3-1578/10)
Analyte Back Fressure Flow
All 196.0 kPa 0.50 L/min
Mean Data: RSD STD (NO&£9-1579/18}

Mean Corrected Calib, Sample
aAnalyte Intensity Conc. Units Std.Dev. Cong. Units Std.Dev. RSD
Zn 206.200 515663.2 2890.08 0.563%
Mg 280.271 3404809.8 43468.,63 0.28%
Mg 285.213 197460.0 T75.34 {.39%
Ba 455.403 B071203.3 31631.1% 0.39%



Method: Precision
Result: PM3APR23

Spectra

Sample ID: RSD 8TD {N069-1579/10)

Zn 206.200 Rep: 5iMg 286.271 Rep: 5
240k T ™M
i ?
0] | 0] AR £ 3£ £ DN R
] ! ( i
206.200 286.271
Intensity: 561635.4 Intensity: 2290687.2
Conc: Conc:
1 2
Mg 285.212 Rep: i Ba 455.403 Rep: 1
81k i aM
i
i
A
.-"r ."\.
- | A
i ]
] 0]
! i
285.213 455.403
Intensity: 190357.4 Intensity: 7796556.6
_ Conc: Conc:
3 4
3/14/2566 11:06:54 Page 1 WinLah



PerkinElmer TruQ 9001

Atomic Spectroscopy Standard Ler —

Certificate of Analysis

PerkinEimer Number: ND521579
Descripiion: Multi-Element Standard
Matrix: 205 HINOsy

LQt Number: BTORACRY Certification Date: NUV - 2021

Expiration Date: MAY 3 ﬁ 2{!23

* instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 pafmL  S0.9 pgimb 3103a" Ni 10.0 pgfmb 10.0 pofml 3138*
K 50.0 yg/mi. 50.3 pgimil 31418* Sr 10.0 pgiml. 10.0 pofmi 3153a*
La 10.0 ug/ml 10,0 pg/mb 3127a* Zn 10.0 pgimb 10.0 pgfml. 3168a*
L 0.0 ugfmL  10.0 pg/mil. 31292 Ba 1.00 pgfmi. 1.01 pgfmbL 3104a"
Mn 10.0 po/ml. 10,1 pgfml 3132" Mg 1.00 pgiml 1.01 ugfmL 3131a8*

* - indicates WIST SRM 1 - indicates CRM {when NIST SRM is not avallable)
Reference Multic Lot 2-84Md, 3-168M.J, 4-38MJ

Refer 10 side 2 for details of cerfification.

Bilaricés are calibiafed wilh waight sets traceable to NIST.
W@ guarantee thal pur Pefsinkimer TruQl Atbmic Speclroscopy Standards zre stable and acourafe o+ 5% of cerified
conceniralion until the expiration date, provided the Staridards are Kepl: Tightly tapped and - stored under normal laboratary
conditions, This valua is the sum of cumulative 2rors sssociated with{fie enailical determifiations, pipétting, and diluting fo final
volume; Forthese solions we usé figh purity atids. ASTN Type ] waler: 18 magahm dcub}e defonized); ard (Eached; tr%pte firig

e bolliés Al glassware used i class A

’ ) Certifying Gfficer,

PerkinEimer’

PinElmer,' i ,_

Visit www.perkinelmer.comflasoffices for a complete listing of our global offices.



PerkinElmer TruQ
| Atomic Spectroscopy Standard

Certificate of Analysis

PerkinEimer Number: NO300221
Description: Instrument Calibration Standatd 4

Matrix: 5% HNGs znzz
Lot Namber: 59_169CRY1 Certification Date: MAY -

Expiration Date:  py o 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Keasured SEM Analyte L.abeled Measured
As 100 uymb 99.8 pgfml. 3108a* Pb 56.0 ygfmb 48.9 pgfmb
Ti 100 ygfml 994 po/ml it Se 50.0 pgfmb 498 pgimb
Cd 50.0 pgfmL 50,0 pgfml 308"

* - indicates MIST SRM 1 - inclicates CRM {when NIST SRR is ned availabie)
Reference Mult: Lot# 57-156CR, 1-177Y), 54-134CR

Refer to side 2 for details of certification.

Belances are calibrated with weight sels fraceeble to NIST.
We quaraniee that ouf PefdnEimer Trul Aloiic Speclostopy Stangards are sfable ang zccurate io £0 5% of cénified
concéntration untlihe expiralion date, provided the sléndards are kept tiahtly Sapped and stored under normiatjaboratory
conditions, This value isthe sub of cumutative errurs associated with Ihe analificsl detsiriinations, pipetiing, and diluing 1o fina!
wplime. For these solutions we use high purity acids, ASTM Type | water (18 megohm doubledeionized), and leachied, lriple-tins
sd Bolties. All glassware used s class A.

' » Gerlifying Officer: «f . &TE;[#{O

PerkinEimer, Inc;

5.8, Tet: 1-203-025-4600
) 5.0 11 r -800-762-4000

ParkinElmer




vy

Pe ' i Iy o

Clobal Service Trainings Department

Service Engineer Certification

Wwinphan Promlumda

This is {© certify that the above mentioned
PerkinLlmer representative has been trained to
service the instrument indicated below:

ICP220B Optima 8300 & Optima 4X/5X/7X00 Scrics

Instructors 1/ s oo Date: July 20, 2012

Geoﬁg Cook

Certified by: W

(Manager, €lcbal Training Operaticns)

NIAREEE
iy




FSR1493

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
Customer : THAIENVIRONMENTAL Date Tested: 20-3.0.-66
TECHNIC LIMITED. Recommendation Recertification
Address :  1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 20-n.A.-66
| Bangkok 10240 Date Last Certified: 22-n.m.-65
User Name: an aunssan Budszandiles  Visit Number: 1 OF 2
Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1995.com E-mail thonecource@gmai.com
admin@tet1995.com
CONFIGURATION TESTED
MODEL . SERIAL NUMBER SOFTWARE
AAnalyst 600 - 60085070101 AA WinlLab Version 3.2
AS 800 ' 80155070102 -

FIAS-100 | 2288

TEST STANDARD USED PART NUMBER
GFAAS Mixed standard N9300244

Page 1 0f 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand



MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR1 498

1

C. Replace or Clean Dust Fiiter
[. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows

2, AUTOSAMPLE CHECK
A. Bampling and Arm

B. Sampling & Rinse Pump
C. Sample Position & Clean

D. Clean or Repiace the Hall Sensor
3. COOLING SYSTEM CHECKS

A. Clean and Change Distill water

B. Themosensor
4, FIAS CHECKS

A. Pump and 5 Port Valve
B. Chemifold and Tubing
C. Power Supply

D. Fiow meter and Gas system

AAnalyst 600
SERIAL NUMBER 60055070101 DATE TESTED 20-11.0.-66
1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition OK
B. Grating Condition OK

o
-~

HIE

o
-~

-

EIRI[E]E]
MEIE: =~

ol|{o
Al A

olle|(lcl]| o
AR~

Page2of 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand




- ' FSR1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 60085070101 DATE TESTED 20-11.0.-66
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tesis
1. Furnace Gas Flows
Internal Flow 250 + 25 mb/min 235 mL/min
External Flow 00 + 10 mL/min 110 ml/min

2, Chromium Baseline Noise
. {mesure 5 furnace dry firings without any sample)
Baseline < 0.005 int.Abs 0.0002 htAbs
sD < 0.005 Int.Abs 0.0002 |IntAbs
3. Chromium Characteristic Mass{m;) and Precition
(measure 5 furnace firing using 20 ui

sample injections of 10 ug/l. Cr standard)
my Results 6.5pg + 1.5 pg 5.7 pd

Precision = 2.0% S 1.41 Yo
4, Copper Characteristic Mass{m,) and Zeeman Ratio

{measure 5 furnace firing using 20 ul
sample injecticns of 25 ug/L Cu standard)

mq Resulis 17.0 pg + 3.5 py 14.2 jals|
Zeeman Ratio 0.58 + 0.04 0.560
Page 30of 4

TH ONE SOURCE CO,,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand




FSR1498

Y

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 60055070101 DATETESTED = _ 20-u.a.-66

Remarks :
Changed The Controller Bd. Atomizer (4 May 2015 )

Replace The Contact Cylinder ( 27 July 2021 )
Zeeman Ratio = Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area)

Changed the THGA Contact Cylinder on 22 July 2022

]

Copper blank = 0.0015

This is to certify that the above tests have been perfomed and the configuration tested

. V_I meets
D does not meet

- the PerkinEimer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

{ ' Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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PerkinElmer”

instruments.

Certiﬁcate of T mining

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2604

%

C S Lim rA
Service Specialist e A
Fon

| o Poriinilimor B ] ¢

NS NSNS, ey

13 Feb 2004







FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100
Customer : u3tn watiadunadanina Date Tested: 30-4i.m.-66
AR Recommendation Recertification
Address :  1/6 alaasiueanUY 145, Period 6 Months
LA TV, adewugy, Recertification Due: 29-n.1.-66
Asatnwes 10240 TH Date Last Certified: 3-01.7.-65
User Name: aat Anddnd winseu Visit Number: 10f2
Phone: 02-3737799 TH ONE SOURCE Phone:  081-7316733
E-mail: phorntip.p@1et1995.com E-mail: thonesource@gmail.com
ketsarin.c@tat1895.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 040S0110503 AA WinLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183
[Filter 0.2 % MGQ-057

Page 1 of 4

TH ONE SOURCE Co,,Ltd, 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand



FSR 1201

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 30-fi.a.-66

1. OPTIC CHECKS
A. Optical alignment condition (if necessary)

~ A

B. Condition of Mirrors,Lenses efc.{if necessary)

HiEE
~

G. D2,HCL beam adjust (if necessary)
2. GAS SYSTEM CHECKS

-~

A. Leak test all internal and extenal gas box joints

N

B. All gas box safety features

C. Burner system including nebutizer and ali o-ring and gasket

IRIRIE]

D. Drain system ( safety )
3. ELECTRONICS CHECKS

A. Power Supplies

+5.00 Vde + 0.2 Vde +5.02 Vde
+11.50 Vdc + 0.2 Vde +11.48 Vdc
+15.00 Vde x 1.0 Vdo +14.99 Vde
-15.00 Vdc + 1.0 Vdo -15.08 Vdc
+35.00 Vdc + 3.0 Vde +35.13 Vde

4, WAVELENGTH ACCURACY TEST

A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.78 nm,
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.20 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm, 324.83 nro.
Page 2 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thaifand



AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

F3SR 1201

SERIAL NUMBER 04050110503 DATE TESTED 30-1.m.-66
5. PERFORMANCE TESTS SPEC. RESULTS
*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.173 Abs.
B. AA Baseline noise test with Copper {324.8 nm)
Integration time = 0.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.000
C. Flame sensitivity with Copper {324.8nm)
{5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner)
Stainless steel nebulizer = 0.25 0.285 Abs.
%RASD 0.3 0.18 %
Page 3of 4
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FSR 1201

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040$0110503 DATE TESTED 30-3.0.-66

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
‘:I does not meet

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms,

Service Department TH ONE SOURCE CO., LTD.

{ Krungchal Treevichien )

Customer Support Engineer

Page 4 of 4
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PerkinEhner®

precisetv

Certificate of Training

This is to certify that

Mr. Krungchai Treevichien

Has successfully completed

Atomic Absorption 100/300 Service Training

17 September, 2007 TO 21 Septembet, 2007

wen 7 D
Gary T¥$on 21 September 2007
INSTRUCTOR Date







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7%
5344 PATTANAKARN ROAD 501 18, SUANLUFANG, SUANLUANG BANGKOK 10230

gt
\‘-\‘“ ! f"/’z

=

)

i,

2
o o :
EANN i

RECTISLTIS 7025

TEL.(-2717-3000-29 FAX.(-2710-9484 ' CALIBRATION 0008

Certificate of Calibration

Equipment:
Manufacturer ;
.Mode{ :

Serial No. :

1D No. :

Submitted by :

Location :

Received Order:
Calibration Date :

Ambient Temperature :

Retative Humidity :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul

(¥ ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

Cert. No.: 23TMB05
Page: 10of 3

incubator
Memmert
INE 500

E505.1143

TET.LAB.INGC 02

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environmental Technic Limited)

10 April 2023
10 April 2023
(26 +10)°C
(50 £ 30) %

Man Pattanapongpaiboon

N

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in Tull, exeept with the prior writeen

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A (0053458



Equipment: Incubator Cert. No.: 23TMB05
Condition As-Received : Used Item Page: 20of 3
Reference : 2304-01460C-5
Procedure Used :-
Calibration were conducted using calibration procedure CP-0OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperatura Detector ( RTD ).
The temperature scale used was hased on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-
instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 22LM172 27 Dec 2023
2. This ceriificate is valid only to the item calibrated on date and place of calibration.
3. This certification is {raceable to the international System of Unit.
,» Result of Calibration :- { *) Without Adjustment
' Function of UUC* : Temperature Source : _
Fresh air setting ; Close Environment during calibration
' % Beginning Finished
Temp. ( °C ) . 25 25
REL.Humid. { % ) 54 57
AC Supply { Volt ) 223 219

Ref. Std.
1D No.:
21-04RTD-11
21-04RTD-12
21-04RTD-13
21-04RTD-14
21-04R7TD-15
21-04RTD-16
21-04RTD-17
21-04RTD-18
21-04RTD-19

Position :

Probe Installation Details : Dimension of Chamber :
a= 50 cm D= 0.40 m
b= 50 em W= 0.56 m
c= 80 cm H= 048 m

Capacity = .11 m?

a 1158195



Equipment : incubator Cert, No.: 23TMBOS
Condition As-Received : Used Item Page: 30f3
Reference : 2304-01460C-5
Result of Calibration :- ( * ) Without Adjustment
¢ Function of LUC*: Temperature Source
% Fresh air setting : Close

.| Calibration| UUC* UUCH Temperature Temperature | Overall {Coverage
Setting | Reading stability uniformity Variation| Factor
(cc) i (°C) (£°C) (’c) (°c) k

35.0 35.0 0.021 0.69 0.70 2
37.0 37.0 0.077 0.61 0.73 2
445 445 0.049 0.94 0.99 2

Measured Temperature { °C
Position

4 5 (+°C)
35.143 0.30
37.320 0.30
44,752 0.32

Uncertainty

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

Temperature stability : One-half of the greatest maximum difference of measured temperature &t any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same fime or af as ciose an abservation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout cbservafion.
yuc* ; Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniforriity .

The reported uncertainty of meastremsnt was hased on & standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-000-

a 1158194
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- Aglient .
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Frae tngight 1 Cawcorne

Agilent CrosslLab Start Up Services

o 7

Agitent 7890 Gas Chromalograph

Fraventive Maintenance Checldist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
refiable operation and the accuracy of vour resulis.

Defivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenanice provides everything you need to reduce unplanned downiime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities.

Fg” -
-4 % Agilent
R TN



Ag,[ent
A {3 59 ‘u el ;J

SREN U

introduction

Customer information

= Customers should provide all necessary operating supplies upon reruest of the engineer.
* Acustomer representative should be available to the enginger while performing the preventive
maintenance procedures,

» Any parts, not included in the Parts Lists section of 1his docufnent, are not part of the
recornmended Preventive Maintenance service, nor are they Inciuded in the price of this service.

+ If & sysiem requires the use of extra or specia procedures and/or parts for the maintenance
service, ther these must be ordered separately and charged as & repair, which may incur
additfonal costs.

Imperiant Customer Web Links

» Formore information about Agilent Technolegies services, please visit our website using the
foltowing URL: htp://www.agilent.com/en-us/products/crossiab-nstrument-services/service-repair

+ The Agilent Community is an excelient place to get answers, collaborate with others about
applications angd Agilent products, and find in-depth documents and videos relevant to Agilent
tachnologies. Visit kitps://community. agifent. com/welcome.

+ Toaccess Agilent Unlversity, visit hiip://www agilent.com/crosslab/university/ to learn about
training options, which include dnline, classreom and onsite delivery. A training specialist can work
directly with you to help determine your bgst aptions.

» Auseful Agilent Resource Center weh page Is available, which includes short videos on maintenance,
quick lists of consurnables for new instrurnents, and other valuabie information. Check out the
Resource Page here! hitps://www.agilent.com/en-us/agilentresources.

= Need technical support, FAGs, supplies? — visit our Support Homme page
hitpy/fwrww agilent.com/search/support.

» Videos about specific preparation requirements for your instrument can be found by searching the
Aglient YouTube channel at hitpsy//vww.youtube.corm/user/agiient,

« 78908 Manudls are aiso available on Agilent.com:
& Safaty
htips//wwg agilent.eom/cs/library/usermanuals/public/ 78908, Safety, pdf
o Installation and First Startup
hittpsi//www.agilent.com/es/library/usemmanuals/Public/78908, instafiation pdf
o Operation Manual
hitps://www.agilent.com/os/library/usermanuals/Public/7 8408 _Operation.pdf
o Maintaining Your G&
hitpsy/fwww agilers.comsos/iihrary/usermanusie/pubilic/53430-
S3052% 2078908 Maintalning% 20G uide pdf

Revigior: 2.07, lssued: September 15, 2021
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Service Engineer’s Regponsibilities

Contact the custorner and ensure that all necessary supplies are available before the preventive
maintenance visit.

Only select those pages that refate 1o the system or module being serviced.

Complete empty fields with the relevant information.

Comiplete the relevant checkboxes in the checkiist using either a "X or tick mark "v™".

Check "Section not applicable” check boxas to indicate services/tasks not delivered, as appropriate.
Camplete the Preventive Maintenance service in the order of the fasks lisied,

Complete the Service Review section together with the customer,

Ceomplete the fields for page numbers at the foot of each selected page

LCompiete the total number of pages fieid in the Service Compietion section

Ask the customer to sign the Service Completion seetion including the customer’s and your
signature.

Aaditional Inafriction Nofes

Check for any active service notes for this unit. If there are any applicable “Safety” or "Modification
Recommended” Service notes, plan to itmplement the changee on this unit before doing any
gualification service.

Da not implement firmware updates, unless you get apnrova] from the customer and are sure that
they are compatible with the instrument control software,

Revision: 2.01, issued; Sepiember 15,2021

Agilfe Document Number: DO013618 ) 3
DE number: 44166.7597222222 Page *_ of _*_

“..: ~ Agitent

© Agilent Techniologies, inc. 2021

f:".l



r Agilent
rosshab
Borsiheed "FOONE O T e b e h b o ey gt e £5b o BT3B et inomg. e
.'"\'L.jlll.,.l [R R WY W B W Lal Rt e b B0 E 0 b o b S Eali | el N A YT

ERERER S NR XN

System Information

BACheck this box if an Instrument configuration report is aitached instead of compileting the table
below.

;.}A;;rqmen-t.-s};';em Name and 1D | SCH0 B CNi 3, 4500
:ﬂf:;‘;f;’.f moystenSie:md  TeT Labofmﬁra,

______ e
- . CNIghoovr
ek ONaobl

-3
fo

Preparation

B Discuss any specific Issues with the customer before starting.
c: Review the Instrument [ogbook for recorded problems and comments.
# Boveinstrument control satiings before starting the procedura,
| Perform a general inspection of the system for cleanfiness.
. Check for proper installation of parts, assemblies, sensors ete.
~ Check system for required installation of components, settings as defined by current Service Notes,
E’f Check for required firmware updates and verify with customers if they would fike them instalted.

L"( Before starting the following procedures, record the Detector Signal Dutput(s) In the results table. If
the BC is turned OFF or'in & service mode, comparing the detector outputs before and after the
service is not possible.

Revisiom: 2.01, issued: September 15, 2021
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Preventive Maintenance Procedure

}

P o ym o ok
PN R CRE LN

£

By Unplug power cord from the power source.

i Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.

& in spect internal eonnectors for praper contact and placement.

B Reconnect Power to the 6C. Power the GO on and verify the power on self-lest passed.

Ef Verify oven motor spins freely and furns on with the oven door closed; off when the door is opened.
Verlfy operation of alf other fans - the inlet and EPC cooling fans.

3/ Yerify oven intake/outlet flap assembly is operating simoothly while higating and cooling the oven

Inlet and detecior congumahbie re eplacement

{ For the inlets installed, perform inlet maintenance as defined in the 7820 manual — "Maintaining Your
GC” - for the injet{s) installed.
E{ Replace the split vent trap catiridge filter on units with these inlets: Split/Splitless Capiliary (S5L),
. Mult-Made Inlet (MRE, Programmed Temperature Vaporizer {PTV), Volatiles Interface (V1)

E’!/ if the injet system is used in Split Mode with viscous samples. inspect and clean the split vent uhe on

RS P oY rammp bl o T fad = . | wrmrm

e o d i L. H
I.IH. lll!c‘.L al?u fiu'}l'ﬁ Ul |CPIGDC \.HC l{-luillg ”le\‘ﬁcli T Tt Oﬁu Lt Q}PN\ V‘:it{ LH‘.\IJ

If the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
canhtarnination - clean as necessary.

arn Qensors and Leak test

!1‘!

3

8 Zero all pressure sehsors pet the progedure In the 7890 "Advanced User Guide”.
Perform iniet pressure decay test{s} as defined in the 7890 “Troubleshoating Manual’.
if the PM is done In preparation for an Operational Qualification, then the pressure decay test defined
within that protocot can be used for the PM.

ﬁ/ Record if test passed of failed in the results tabje.

Reviston: 2.01, Issued; September 15, 2027
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ALS Maintenance

L3 Section NOT applicable
LY Check all cabling and configuration settings between GG, tray, and injectors,
@ Vacuum or remove any dust, especially aroundg fans.
Check operation of aff fans,
g/’Check syringe for smaoth plunger operation.
Check for smooth operation of the needle support — clean if hecessary

Restore instrument

@ Restore the normali operating conditjons or customer method using the Data System.

Purge the system with carrier flow for 15 minutes
& Bake out the system, then restore the narmal operating conditions

& After equilibration, check and record the post PM detector signal output values.
Resuits should be similar or lower than the detector oulputs recorded prior to PM.

0 Agilent
LITSSe g

=y

& Perform & chemical checkout, If this is a routine PM, inject the customer's sample using the ALS #

applicabie. This will act as a final checkout of both the ALS and the GC.

Note: if the PM Service is performed prior to & qualification service, then Use the qualification procedure

as a guide for final instrumant set up and checkout.

Reviston: 2.07, Issued: September 15, 2021
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Service Review

s raned= L o I F o Fartt ey
PESELGMITEN I R IRt talain e Tales o Herd

T AR PR

i1 Attach available reports/printouts of ail tests 1o this documentation.
Recerd the Preventive Maintenance service activity in the sustorner's records/loghook.

rd Update/reset instrument mainienance counters as abproptiate.

& Affix the PM sticker to the system or instrument loghook based on the customer's request.

Q’_ Comizlete the Service Engineer Cormuments secton if there are additienal comiments,
Review with the customer this service, parts replaced, and test resulis obtained.

E( If the instrument firmware was updated, record the details of the change in ihe Service Engineer's
» Comiments box or If necessary, in the custormnet's [ records.

Supply the customer with a copy of the Smart Alerts flyer.
0 Describe Smarnt Alerts {o the clistomer,

O Install Smart Alerts if requested.

Detector Signal Outputs

Before PM Service

After PM Service

Front detector ouiput

A

265

Back detestor ouiput

Vi

~222.3 (\n

L

Back inlet pressure decay test

AUX &gtectot output Ki/ % 172 b -
Pressure decay test Expected test resuft | Actualtestresult_
Front iniet pressure decay test Pass ij

Pass

Y5

Revision: 2.01, lssued; Sepiember 15,2021
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CrBSsiak
7880 Paris List Takle

The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the
custorner has a preferred set of consumables, you may use the customer's consumables.

© Agilent Technologies, Inc. 2021

Product or
o _ ' model# where | Quantity
Part description Part number used consumed
831 Capiliary Inlet PM kit, Spiltfecs 5198-6407 7800478 {
SS1 Capillary Intet PM kit, split b188-6485 | 7880A/B ]
SSL Capillary Ultra Inert inlet Gold Seal with 5180-6144 7890A/B
Washer _ , ' N/a
SSL Capillary Ultra dnert Inlet Splitiess Liner - 5190-2253 j 788GA/B
Single taper with lass Wouoi _ N /4
SBL Capiltary Ulira Inert inlet Low Pressure Drop | 5190-2295 7890A/B
Split Liner - N fl A
with Glass Wool
PP Inlet PM kit 51886498 7890A/B Na
Split vent irap PM kit, singie cartridge {for MMJ, | 5188-6495 7R90A/B i /A
PV a Vi) _ 1/
‘MM Cleaning Kit | 83510-60820 7890A/8 Nia
PTY Septurnfess Head Rebuild Kit | 5182-9747 7890A/B N/
PTV Septumitess Head Taflon Guide 5182.9743 78%0A/B N /8
ignitor (glow plug) assembly with O-ing 19231-60680 | 7896A/8 1
FID Callector Rebuild/Cleaning Kit G15371-67060 - 7BO0A/B N/R
‘Standard .011-inch FID Jet for capillary FID base | G1531-80560 - 7B50A/B ®
‘High Temperature .0718-inch FID Jet for capillary | G1531-80620 7BI0A/B {j
FiD base _ _ . / A
Slandard 018 inch FID Jet for packed column 1871320118 7e20A/D .
with packed FID base _ _ N(//‘g‘
Standard .011-ihch FID Jet for capilfary column | 19244-80560 7890A/B 5,
with backed/adaptable FID base _ _ . ’J@'
High Temperature .018-inch FID Jet for capiilary | 19244-80620 7B90A/B N
colurnn with packed/adaptable FiD base _ _ /4'
NPD Jet, universal fit, U11-nch D | G1B34-80580 1 7850A/B 2
NPD Jet, universalfit, 01%-inch ID Extended | G1534-80580 | 7860A/8 Va
1 _ . . - '
SSL Gapiltary Ultra Inert Intet Gold Seal with | 5180-6144 { 7890A/B N
Wagher _ _ . '
' SSL Capfilary Ultra Inert iniet Splitiess Liner - B190-2293 7850A/B
1 Single taper with Glass Weol _ i _ Né’&
1 **FID Collector Replacament Xit, if neaded 61531-67007 789CA/B N /.%
Revisiom 2.01, lssued: September 15, 2021 .
Agile-Boournent Number; D0015618 5{ i e
DE number: 44166.7597222222 Page of 1 ~ii-Agilent



Service Engineer Comiments
if there are any specific points you wish to note as part of performing the service or other items of
interest for the cusiomer, please write include thern in this box.

/\l&aa@ S N M&D Lo hjﬁn 5&\%[:‘1@\*
oy fg ;SV{ j@é‘/ ‘Lﬂ: G «Lfe:}cmc__ .

Service Completion
Sewiée reguest number wo 5‘!}[% ‘2‘9 Date service completed Zb gﬁ? QQZ--Z

Agitent signature /g’{f Customer sighature

Total number of pages in this document 4 ?ﬂg&?

Revision: 2.01, issued: September 15,2021

Agile Document Number: D0OD13618 2 .
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IVTISTH NSC-TISI-TIS 17023
CALIBRATION 0037

THAJLAND INSTITUTE OF SCIENTIFIC AND TECHNGLOGICAL RESEARCH (TISTR)

Reqguest No. 21-66/0197 MTC No. EEL. BP. 60/0166

CALIBRATION CERTIFICATE

Submitted by : THAT ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaeng 143, Khwaeng/Khet Saphansung, Bangkok 10240.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoe Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature {23+ 3)°C
Manufacturer : Tenmars Relative Humidity : (50 + 15) %

Model : TM-100 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495,

7. Condenser Microphone Bruel&Kjaer 4180 $/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure fevel of instrument was
measured by standard microphone using an insert veltage technigue.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Meirology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt ;10 Jan. 2023

Date of Calibration ;16 Jan. 2023 1/ B\V

The results relate only to the items tested/calibrated or value assigned.
Advertising the Repori/lertificate and publicity of the results except in full are prohibited unless written permission is obtsined from the governor of TISTR.

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 hu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo industrial Estate, Sukhumvit Road. 196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarmutprakan 10280, Thailand Thailand

Tel. (66} G 2577 2000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
_Fax. (66} 0 2577 9009 Fax, (66) 0 2323 9165 Fax. {66) 0 2579 8592

E-mail : rurmpaigtistr.or.th Websitennwertistr.orth E-mail : mic@tisirorth E-rnail : sumalee@tistronth
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CALIBRATION 0037

THAILAND [NSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0197 ' MTC No.EEL. BP. 60/0166
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately $5%.

Nominal Qutput of Unit Under Test = 94 4B re 20).Pa at 1000 Hz
Acousfic Qutput in dB re 20yPa , Corrected to Reference Conditions : 101,325 kPa, 23.0°C and 50 %RH

f. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated valne | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.26 0.26 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz2) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.3 -10.7 +1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) ' (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.20 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration : 16 Jan. 2023 2/ ﬁ/

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tarnbon Khlong Ha, Amphoe Khtong Luang,  Soi 1, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10904,
Changwat Pathumthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thaitand  Thaitand

Tei, (66} 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. {66} 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66} 0 2323 9165 Fax, (66) 0 2579 5592

E-mail ; rumpai@tistr.or.th Websitemwwwdistr.orth E-mail : mic@tistr.or.th E-mail ; sumales@tistrorth
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CALIBRATION Q037

Request No,

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNCLOGICAL RESEARCH (TISTR)

21-66/0197

MTC No. EEL. BP. 060/0166
Nominal Output of Unit Under Test =114 dB re 20uPa at 1000 Hz

Acoustic Qutput in dB re 20itPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %R

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value §; Uncertainty Tolerance limnit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 2
1/2 incl Bruel&Kjae 4180 113.96 «0.04 +0.10 10,75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 085.1 -14.9 + 1.5 +2.0%
3. Total Distorfion e e
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruei&Kjaer 4180 2.60 +0.60 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Calibrated by : Approved by :  grem,
....... b Sl Bisvive
i
(Mr.Weerachai Deechaiyae) ¥k

Date of Calibration

Date of Issue

16 Jan. 2023
18 Jan. 2023

§ 40
Electrical and Electromcié;i;ﬁrds Laboratory
Indusirial Metrology and Testing Service Centre

Ref : 2011266011000062001

End of Certificate 373

The results reiate only to the items tested/calibrated or value assignad.

Advertising the Report/Certificate and publicity of the results exceptin full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Armphoe Khlong Luang,

Changwst Pathumihani 12120, Thailand

FMLEL.MTC.002 Rev.4
" Office/Laboratory
5ot 1C, Bangpoo Industrial Estate, Sukhurmvit Road,

Office
196 Phahoriyathin Road, Chatuchak, Bangkok 10900,

Amphoe Muang, Changwat Samutprakan 10280, Thaland
Tel. (660 2323 1672-80 ext. 115, 116

Fax. (66) 0 2523 9165

E-mail : mic@tistr.orth

Tel. {(66) 0 2577 2000
Fax. (66} 0 2577 5009
E-rmail : rumpaigtisir.or.th Webstewwww tistr.orth

Thailand

Tel. (66} 0 2579 1121-30 axt. 5219, 5225, 5217
Fax. {66) 0 2579 8592

E-mail ; surmalee@tistr.onth
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Thai Environmental Technic Limited
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Sound Level Meter Calibration Report

Equipment Tvpe : Sound Level Meter Calibration Date ¢ 25-Apr-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barvemetric pressure (mmHg) © 7500  mmHg
Standard - IEC 60942 Temperature (2313)°C .23 °C
Accuracy :94.0 0.3 dB and 114.020.5 dB Relative Humidiey(50£15 %) ;50,0 % RH
Frequency rat LO0O Hz <1% Dued Date of Calibrate T 31-May-2023
Calibrator Serial NO. 1 181203570
. Instrument Calibrated Reference Before Adjust After AdjusJ Deviation Result
tem a 3 o =
Brand | Model | Serial NO.| Acoustic dB | n¥afi |a¥afi 2 [aHi 3| wi +dB +dB | Calibrate
94,0 941 | 941 | 941 | 941
18 ACO §226 | 070046 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 941 | 941 | 941 | 944
19 ACO 6226 | 070047 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140
94.0 939 | 939 | 838 | 938
20 ACO 6226 | 070048 94.0 0.1 PASS
114.0 139 | 1138 | 1138 | 1139
94.0 942 | 942 | 042 | o042
21 ACO 6226 | 070049 4.0 0.2 PASS
114.0 1144 | 1144 | 1141 | 1141
94.0 939 | 93¢ | e39 | 938
23 RION NL-21 | 00487676 94.0 0.1 PASS
114.0 1139 | 1139 | 1139 | 1139
94.0 942 | 942 | 942 | 942
25 ACO 6226 | 100098 04.0 0.2 PASS
1140 1141 | 1141 | 1144 | 1144
94.0 93.9 | 939 | 939 | 93¢
28 ACO 6226 | 100099 94.0 0.1 PASS
114.0 1138 | 113.9 | 1139 | 1139
94,0 928 | 938 | 938 | 938
28 ACO §226 | 100101 94,0 0.2 PASS
114.0 1138 | 113.8 | 1138 | 1138
94.0 94.1 941 | 941 | 94.1
29 ACO 6226 | 100102 94.0 0.1 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 ga8 | 938 | 938 | 938
30 ACO 6226 | 100106 94.0 0.2 PASS
114.0 1139 | 1139 | 11390 | 1132

Thai Environmental Technic Lirnitad

Calibration By

Approve by

2
[ A

Tiggche B
o

1/& Sot Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand

» Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7579 o admin@tetiV95.com » www.bet1095,com
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
YIPN madagsuadeaying a196

Equipment Type :Sound Level Meter Calibration Date T 25-Apr-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard : [EC 60942 Temperature (23+3)°C .25 °C
Accuraey :94,0 £0.3 dB and 114.0£0.,5 dB Relative Humidity(50+15%) . 50.0 %RH
Frequency :at 1,000 Hz £1% Dued Date of Calibrate 31-May-2023
Calibrator Serial NO, : 18120357¢
. Instrument Calibrated Reference ];.e.fore Adjust After Adjusq Deviation Resuit
item [ o= = P
Brand Model { Serial NO.| Acoustic dB avail | aSehz| afefiz]| wie +dB =dB Calibrate
84.0 94.2 942 94.2 g4.2
31 ACO 6226 110028 94.0 0.2 PASS
114.0 114.1 114.1 | 114.1 | 1140
94.0 93.9 93.9 93.8 93.8
32 ACO 6226 110105 84.0 0.1 PASS
114.0 113.8 t 1138 | 113.8 | 1138
94.0 94.1 4.1 94.1 94.1
33 ACO 6226 110096 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 93.9 93.9 93.9 93.9
34 ACO 6226 110089 94.0 0.1 PASS
114.0 1138 | 1139 | 1132 | 1138
94.0 94.3 94.3 94.3 943
35 ACC 6226 110097 94.0 0.3 PASS
114.0 1142 | 142 | 1142 | 1142
94.0 94.2 94.2 94.2 94.2
36 ACO 62286 110102 §4.0 02 PASS
114.0 114.1 4.1 | 1141 | 1144
94.0 93.9 93.9 93.9 93.9
37 ACO 6226 110101 84.0 0.1 PASS
114.0 1139 | 113.2 | 1139 | 1138
94.0 93.9 93.¢ g93.9 93.9
38 ACO 6226 1101086 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94,4 94.1
39 ACO 6226 110104 94.0 0.1 PASS
114.0 1142 | 1942 | 1142 | 1142
94.0 96.7 98.7 96.7 96.7
40 ACO 6226 110100 94.0 0.3 PASS
114.0 1137 | 1137 | 1437 | 1137

Calibration By

Approve by :

/?;e;qfoﬁuy' B

[

Thai Environmental Teghnic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand

» Tel : +66(0)2372-7799(Aut0) Fax ! +66(0)2373-7379 « admin@tet1995.com » www.let1995,com
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Thai Environmental Technic Limited
VIHN mataduiadaulng a1na

Equipment Type

Calibrator
Standard
Accuracy

Frequency

Sound Level Meter Calibration Report

Calibrator Serial NO.

: Sound Level Meter
: TENMARS Sound Calibrator Th-100

1 1EC 60942

1940 £0.3 dB and 114.0+0.5 4B

rat 1,000 Hz 1%

+ 181203370

Calibsation Date

Barometric pressure (mmHg) .

Temperature (23=3)"C

Relative Humidity(50=15 %) .

Pued Date of Calibrate

25-Apr-2023

759.0

mmkHg

25 °C

50.0 % RH

31-May-2023

Instrument Calibrated Reference Before Adjust After Adjusd Deviation Result
ftem z - -
Brand | Model | Serfal NO.| Acoustic dB | a3l |nSehiz|aSeNi3| wdy | +aB +dB | Calibrate
24.0 94.2 942 94.2 84,2
51 ACO 6236 182077 940 0.2 PASS
114.0 114.1 1149 | 1141 | 1141
94.0 94,1 94.1 94,1 94.1
52 ACO 6226 150142 94.0 0.1 PASS
i14.0 114.1 1141 | 1141 | 1141
94.0 83.9 93.9 93.9 83.9
53 ACQO 6228 160095 94.0 0.1 PASS
114.0 113.2 1139 | 113.9 113.9
94.0 93.8 93.8 93.8 83.8
54 ACO 6226 160096 94.0 0.2 PASS
114.0 1140 | 1140 | 114.0 | 1140
84.0 94.0 94.0 94.0 84.0
55 ACO 6226 160097 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
56 ACO 6226 160098 94.0 0.1 PASS
114.0 1141 1141 114.1 114.1
24,0 94.0 94.0 94.0 0940
57 ACC 6226 18009% 84.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
84.0 94 1 94.1 94.1 94.1
58 ACO 6226 180143 g4.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 3.8 93.8 93.8 93.8
59 ACQ 6226 160203 94.0 0.2 PASS
114.0 1138 1139 | 1138 1139
94.0 94.1 94.1 94.1 94.1
80 ACO 6226 180204 940 0.1 PASS
114.0 114.0 | 1140 | 114.0 { 114.0
Calibration By
<>
Approve by ( ‘ ._»;-,J.,@ g
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
UVSHN alnasmInasylng 91ne

Equipment Type : Sound Level Meter Calibration Date 25-Apr-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressre (mmHg) ©  759.0 mmHg
Standard . 1IEC 60942 Temperature (23+3)°C .25 °C
Accuracy :94.0+0.3 dB and 114,0+0.5 dB Relative Humidity(30+15 %) . 500 % RH
Frequency rat 1,000 Hz 1% Dued Date of Calibrate 31-May-2023
Calibrator Serial NO. 1 181203570
. Instrument Calibrﬁféd Reference B I_Before-id]us; o After Ad}l:l_s-l De\’iatit:;r; Result
tem o =  a o
Brand Model | Serial NO.| Acoustic dB asaf1 [n¥R 2 [nSi 3] mis =dB +dB Calibrate
94.0 04.1 94.1 94.7 841
41 ACO 6226 130127 94.0 0.0 PASS
114.0 1141 1141 1 1141 | 1141
94.0 94.1 94,1 94.1 941
42 ACO 6226 130128 94.0 0.1 PASS
114.0 1141 114.1 114.1 114.1
84.0 94.1 84.1 84.1 941
43 ACO 6226 130129 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94,0 94.1 941 84.1 941
44 ACC 6226 130130 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 93.9 93.9 93.9 93.9
45 ACO 6226 130131 94.0 0.0 PASS
114.0 113.9 113.9 | 1138 | 113.9
94.0 94,1 94,1 94.1 94.1
A5 ACO 6236 112028 34,0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 94.1 94,19 941 84.1
47 ACO 6236 152073 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 894.0 4.0 94.0 4.0
48 ACO 6236 152074 a4.0 0.0 PASS
114.0 i714.1 1141 | 1141 | 114.1
94.0 93.9 93.9 93.9 939
48 ACO 6236 152075 94,0 G PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94,1 94,1 041 94.1
50 ACO 6236 152076 94.0 0.1 PASS
114.0 1141 1141 | 114.1 | 1144
Calibration By
Approve by /Z’g aobons 2
74

Thai Environmental Techric Limited

e Tel 1 +66(0)2373-7799(Aut0) Fax : +66{0)2373-7979 « admin@tet1995.com « www.tet1395.com
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 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration

¢ SPR23020460-9

; ;r'_',-'"i'.‘::'J

Ceriificate Number Page: 1 of 3

B

RN

Cusiomer : Thai Environmental Technic Limited.

i

1/8 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan

i

Sung, Bangkok 10240, Thailand

o BULNEUG e

‘ Equipment Name Noise Dose Meter
Manufacturer SOUNDTEK
@ Maodel ST-130
3 Serial Number 220100052
§ ID. Number No.32
,5 Environmental Conditions
~ Ambient Temperature 23°CT 3°C Received Date 24 Feb 2023
5 Relative Humidity 50% T 15 % Calibration Date 25 Feb 2023
= Location of Calibration in-Lab Recommend Due Date 25 Feb 2024
= Calibration Procedure SP-CPE-04-01 Date of Issue 26 Feb 2023
f_ti Method of Calibration
3 This certifies that the above instrument was calibrated in compliance with the calibration system
p)
j’ requirement of ISG/IEC 17025:2017 in accordance with reference procedure, Standards used to perform
I
- this calibration are certified by to NIST or equivalent, National metrology institute, Natura! physical constants,
; consensus standards. The result reported herein apply oniy to the calibration of the item described above as
_:, received.Cur decision rule is to contact the customer if the item pass and fail calibration when the resulis

I

;
1

IO BL IO SN MMM

include the uncertainties and the customer must determing if the results meets their needs.
All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

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

Calibrated by : Mr.Karoon Pengsalung Appraved by

Fal

—

Calibration Officer ( Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number

Calibration Report

SPR23020460-9

Reference Standards

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

RO
S,

ALT = 2050

Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

5T-120

211203773

EEL.BP. 114/0166

17 Jan 2024

G O27-E6T {299) 9L { PURHRUL ) 02721 IREUUNIIS] SuRiniSuopy oF

=

Traceability

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

8P-FM-04-15 rev.0

DINEMTOHAL MEASURERENT



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

2 Certificate No. :  SPR23020450-9 Page : 3 of 3
: Range : 94 fo t14  dB Function : @1kHz

= Select A Unit : a8
; Standard VUG Reading Error Uncertainty

E Setting Fast Slow Fast Slow (£)

5 94 94.0 94.0 0.0 0.0 0.15

'T__ 14 114.9 114.1 0.1 0.1 0.18

= Select  C Uril : JB
= Standard WUC Reading Error Uncertainty

E Setting Fast Stow Fast Slow (£)

< 94 94.0 94.0 0.0 0.0 0.15

= 114 113.9 113.9 ~0.1 -0.1 0.15

- Select Z Unit : dB
= Standard JUC Reading Error Uncertainty
? Setting Fast Slow Fast Slow (£)

= 94 94.0 94.0 0.0 0.0 0.15

\, 114 113.9 113.9 -0.1 -0.1 0.15

= Note:

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

:gé

=

-3

DD 0 QIR LN

P
H

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

— End of Certificate -

SP-FM-04~-15 REV.0
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Certificate of Calibration
Ceriificate Number © BPR23030020-2 Page: 1 of 3

Customer : Thai Environmental Technic Limited.
1/6 Sot Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

0D WL QIR OLERNGEL

Equipment Name Noise Dose Meter

Manufacturer SOUNDTEK

Model : 8T-130

Serial Number 1220100055

iD. Number © No.35

Environmenta! Conditions

Ambient Temperature 23°CT 3°C Received Date 01 Mar 2023
Relative Humidity 50% Y 15% Calibration Date 07 Mar 2023
|_.ocation of Calibration ¢ In-Lab Recoemmend Due Date 07 Mar 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 08 Mar 2023

Method of Calibrafion

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

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

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

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

Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer { Mr.Prayoon| Topart)

Authorized Signatory

SP-FM-04-15 rev.0



Calibration Report

Certificate Number : SPR23030020-2 Page 12 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BF. 114/0166| 17 Jan 2024
Traceability

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

( pUeEG L ) OZE2T URHIUNUIEA FURNITUOE 158U00N 1 GOW 62/60

020a-261 {(£99) 18l

=

VIO ISE BHPREINRUANGE MMM BL Bl G

SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration ™ —%&-

& Certificate No. :  SPR23080020-2 Pags : 3 of 3

i Range : 94 to 114 dB Function : @1kHz

= Select A Unit : dB

= Standard UUC Reading Error Uncertainiy

% Setting Fast Slow Fast Slow (£)

5 04 94.0 94.0 0.0 0.0 0.15

- 114 1138.9 113.9 -0.1 ~0.1 0.15

5 Select  C Unit - dB

= Standard JUC Reading Error Uncertainty

P._‘t Setting Fast Slow Fast Slow (=)

I

— 94 94.0 94.0 0.0 0.0 ¢.15

= 114 114.0 114.0 0.0 0.0 0.15

- Select Z Unit : dB

i Standard UUC Reading Error Uncertainty

5 Seiting Fast Slow Fast Slow (£)

= 84 94.0 894.0 0.0 G.0 0.15

& 114 114.0 114.0 0.0 0.0 0.15

= Note:

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

g This Certificate is not certified for any commercial transaction.

Z

]

=)

3

HIOD WL QIR G LU

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

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

- £nd of Certificate ~

SP-FM-04-15 REV.0






Equipment :
Manufacturer:
Model :
Serial No.:

1B Na.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD 301 18, SUANLUANG, SUANLUANG, BANGKOK 10250 s /f:{;\ S
iy

e
Iy,

N

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &

r,

K
o R

s,

oy
4

(A

o i
NSC-TISI-TIS17025

CALIBRATION 0008

o
TEL. 0-2717-3000-24 FAX, 0-2719-9484 !

Certiflcate No.: 23H558
Page: 1of 2

Certificate of Calibration

Thermal Environment Monitor

JANTYTECH This certificate may not be reproduced other than In full,
except with the prior written approval of the head of
JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
3622210145
HD 7
Used Item

03 March 2023

09 March 2023
io 13 March 2023
2303-0118DsC

(25 £ 3) °C

Submitted by: Thai Environmental Technic Limited

/6 Soi Ramkhamhaeng 145, Khwaeng/Knét Saphan Sung,
Bangkok 10240

(50 % 20} %

Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with

standard temperature probe for temperature measurement function into humidity / fernperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Modei Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1521 ASA339 2211251 12 Oct 2023
2.The certificate is valid only 1o the item calibrated on date and place of calibration,
3.This Certification is traceable to the International System of Unit maintained at:-
-National Instiiute of Metrology Thailand (NIMT)
-y Fo‘r\‘"”

Calibrated by :
Issue Date ;

Chakrit Waewanjua
17 March 2023

Approved Signatory :

[ ] Chakrit Waewanjua
[ ]Pornthippa Tameyakul
[.,/] Viporn Tantiyawutti

B 0310140



Result of Calibration:-
Function:

Standard
Temperature
(°C}
20.025
30.018
40.007

Result of Calibration:-
Function:

Standard
Temperature
("C)
20.025
30.018
40.007

Result of Calibration:-
Function:

Standard
Temperature
Q)
20.025
29990
40.012

UUC* : Unit tinder Calibration

Without Adjustment

Temperature Measurement for Ta

310 oy
Reading
(°C)
18.9
29.9
39.7

Without Adjustment
Temperature Measurement for Tnw

Juc*
Reading
°C)
20.0
29.9
39.7

Without Adjustment
Temperature Measurement for Tg

UucH*
Reading
°C)
19.9
28.9
387

Error
{°C)
-0.125
-0.118
-0.307

Error
(°C)
-0.025
-0.118
-0.307

Error
¢c)
-0.125
-0.090
-0.312

Cert. No.: 23H558
Page.: 2 of 2

Uncertainty
of Measurement
(£*C)

0.42
0.42
0.42

Uncertainty
of Measurement
(x°C)
04z
0.42
042

Uncertainty
of Measurement

(£°C)
0.42
0.42
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

~000-

R
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Equipment :
Manufacturer:
Model ;

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Tenmperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK. 10250

o Ve,

T

2
Ry

Py,
o

e

“,
“lerf

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

E
-
AN

Fredy

TEL. 0-2717-3000-24 FAX. 0-2719-9484

HEC-TISTIST7025

CALIBRATION 00D8
Certificate of Calibration Ce“iﬁ“‘z:g‘;f 2oH361

Thermal Environment Monitor
This cerlificate may not be reproduced other than in {full,

JANTYTECH
except with the prior written approval of the head of
JT2011-BE2A Corporate Services 3: Equipment Calibration and Testing Services.
3522210149
HD 10
Used Item

03 March 2023

Q9 March 2023
o 13 March 2023
2303-011808C

(25 £3)°C
20 ) %

Submitted by: Thai Environrmental Technic Limited
*
16 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

+

{ 50

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison with

standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

i.Reference standards instuments :

Instrument Model Serial No. Certificate No, Due Bate
1} Handheld Thermometer With Sensor 1521 AS5A339 2211251 12 Oct 2023
2.The certificate is valid only 1o the item calibrated on date and place of calibration,
3.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by :  Chakrit Waeewanjua Approved Signatory : v {.VaW/

lssue Date :

17 March 2023

[ ]1Chakrit Waewanjua
[ 1Pornthippa Tameyakul
[v'] Viporn Tantiyawutti

B 0310142



Cert. No.: 23H561

Page.: 2 of 2
Result of Calibratlon:- Withoui Adjustment
Function: Temperature Measurement for Ta
Standard uucH Uncertainty
Temperature Reading Error of Measurement
°C} {°C) (°C) x°C)
20,014 19.9 -0.111 0.42
30.009 299 -0.109 0.42
40.030 39.7 -0.330 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tnw
Standard uyc* Uncertainty
Temperature Reading Error of Measurement
(°C) C) (°C) °C)
20.011 19.9 -0.111 0.42
30.009 209 -0.109 0.42
40.030 397 -0.330 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tg
Standard Juc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (+°C)
20.011 20.0 -0.011 042
30.009 209 -0.109 0.42
40,030 397 -0.330 042

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence ievel approximately 95%.
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