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(Quality Assurance and Quality Control)
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1. MIAuAUAMNIWAIAHUIY (Field Quality Control)
TuppuSusuAnsIawssuidwmy qunsal insesdle audnisdewiedns Tadudunis
P94 UTEAUAMNW TABLHUNTIANTLAEMIATUY Lanedisll
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Nakuanudrdyrenaiinsiziidusgeds Ineardstiennasau an Arldane

ey anuiivaziuiiedng
1.1.2 susudwihfinpaunudedsnnsiiuiegeiignaewaisuinsguaina

v o

1.2 nnsesradeuanuniouveuaiasde gunsal uazarvurlumsiiudegne fins ufuRsiei

1.2.1 mnsaaeuan wvesgunsal wiodle Wllaruwdenlunmaiuiegluniaguiy

warlureaUfuRns
122 nsusudisuesesdioainaus wazdniuvenasnisuiuiiouwssasdionnmse

1.23 mahmnazeinaiadie gunsal uazdniiuesesle

1.3 MSIAS8UNITUL

mswisunmeuzdvrsunisiiufeganarnsussyiiegeudanniinisiiulagann sonus

AyurdmMTUMsUTIImUUTEIanUaiiegne Al
13.1 gunsaldmsunisiiudaegennianialy

gunsalinfesuidmiuiiumetnenielagld Midget impinger finsyiAuaze s

s

rowthlUldaused
® 1{1 Midget impinger wfluhenlasiin
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o uneisz 23 ade
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® 7ADINABBNGIEY Rough pump UWMABAIINAY < 2 psia

® AnaINFABRNGRY HY pump JUWEBAILGY 225 mtorr
o Fululmsiaufiazonauazduuszann 20-30 psia
® JIUIUTHUVBINISANUTEUIN 3-10 50U

® dunsiapuiivaudrindeanuazoriaswenselyl Taan1sdaiglulasioy

U3avs 99.9999 % adluiendawss udnhllimsiwsiziniuuad
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1.3.4 gunsaluazniyugdmsunisiiudiegniininldaidnisiiauazoauansly

AN5N 1-1



A15799 1-1  LaAIItav9INITUERaEISN1IsinANare1nd s uLIAUM e el e iwns 1w e s

LAALINR

[ |

YU

NYUSUTTY

ASviAruaLenn

gunsailATetuna
dmiuiiusiegng

2INA

- Midget impinger

- 111 Midget impinger wtlutelasiia

- d9gUnsnl wsesiionarn1vuz Uy fstiwvihauaze1n (Detergent)

- AUzl 2-3 A%s
- EBUINAUUTENTS

° Y o v v
- e luiuRazaanIN i

100 findans

Auseg1aiall | - eaeufa - Fraunel indpaileunavnturussy fethewnmuazen (Detergent)
(Funazih) - ewanasn - Sradheiiuszun 2-3 ade
- §remiindunians
- e luiufiazornninlsiuss
AI9U19AUAENBN | - AU - Fugunsal indesliauszmuurussy fedhewihmiuazeisniensdnmen
(Ekman Grab) uae - Fusethuszun 2-3 ads quaven
f19813T7010 - Fraghehnduuiend
(Plankton Net) - flvgunsnl indesflauas nmauzussibinidluiiuiiazenn
- Ynrhnuzussliainiulilufuiiazan
- ifiugunsaiiniestieldlugswanadniiazes
AUNEE (Wupfll3e) | - anaudue - FumuzuTsyiasthenhemuazen

- Fragheiazn 2-3 afs quazen
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a
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u
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- YLNTUIn
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- §1unurussg fethenhaazen
- Fragamiisztn 2-3 ads auazenn
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- YIMWANERN
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- graun1vida Pyrex
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- §1unuzussy fethenhauazenieouh

- Sradetuszun 2-3 afs auazen

- UTTgduRaNueenIalueEn 2.5 % wasldusadouasionium
(KMNnO,) 0.1% uarluupaidusuaidama (K,S,05) 0.1% Th
aufou 80 °C WHunan 24 Halus

- PulansenTanilu lolasmanlse 12% USum 2 Hadans

- Wuauautianaolse 10% aslu 10 Daddns

- sufnalulnaudioldaunutianaslsdivhufndelivun

- dashehnduuians 3 %

- famwugussgliuidluiiuiiazen

- Unehavuzussybatimiuliluiuiiazenn

< - < o '
- bAIDIUBLAY ATDE
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il MwurUssy | Ui TW.W 35N mMsAuhw Regulatory (l
DY
Acidity P, G(B) 100 g Refrigerate 24 h 14d
Alkalinity P, G 200 g Refrigerate 24 h 14d
BOD P,G 1000 g, C Refrigerate 6 h 48 h
Carbon, organic, G (B) 100 g, C Analyze immediately; or | 7 d 28 d
total
refrigerate and add
HCL, H5PO,, or H,S0,
to pH <2
CcOoD P, G 100 g, C Analyze as soon as 7d 28d
possible, or add H,SO,
to pH <2, refrigerate
Chloride P, G 50 g, C None required N.S. 28d
Chloride, total, P, G 500 g Analyze immediately 0.25 h 0.25h
residual
Chlorine dioxide P, G 500 g Analyze immediately 0.25 h N.S.
Color P,G 500 g, C Refrigerate 48 h 48 h
Specific P, G 500 g, C Refrigerate 28 d 28 d
conductance
Cyanide (Total) P, G 1000 g, C Add NaOH to pH>12, 24 h 14 d; 24 h if
refrigerate in dark# Sulfide present
Amenable to P, G 1000 g,C Add 0.6¢ ascorbic acid if | stat 14 d; 24 hif
chlorination chlorine is present and Sulfide present
refrigerate
Hardness P,G 100 g, C Add HNO; or H,50; to 6 months 6 months
pH <2
Metals, general P(A), G(A) 1000 g, C For dissolved metals 6 months 6 months
filter Immediately, add
HNO, to pH<2
Chromium Vi P(A), G(A) 1000 g Refrigerate 24 h 24 h
Mercury P(A), G(A) 1000 g, C Add HNO3 to pH <2, 4 28 d 28 d
°C refrigerate
Nitrogen
Ammonia P,G 500 g, C Analyze as soon as 7d 28d
possible or add H,SO,
to pH<2, refrigerate
Nitrate P,G 100 g cC Analyze as soon as 48 h 48 h (28 d for

possible; refrigerate

chlorinated

Samples)
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Nitrate + nitrite P, G 200 g, cC Add H,S0; to pH <2, 1-2 d 28d
refrigerate
Nitrite P, G 100 g, C Analyze as soon as none 48 h
possible; refrigerate
Organic, Kjeldahl* P, G 500 g, C Refrigerate, add H,S0, 7d 28 d
to pH <2
Odor G 500 g Analyze as soon as 6 h N.S.
possible; refrigerate
Oil and grease G, wide-mouth 1000 g Add HCl or H,50; to 28d 28 d
calibrated pH <2, refrigerate
Organic
compounds
MBAs P,G 250 g cC Refrigerate 48 h N.S
Pesticides* G(S), PTFE- 1000 g, C Refrigerate, add 1000 mg 7d 7 d until
lined cab ascorbic Acid/L if extraction;
Residual chlorine present 40 d after
extraction
Phenols P, G, PTFE-lined 500 g, C Refrigerate, add H,SO, * 28 d until
cap to pH <2 extraction
Base/neutrals & G(S) amber 1000 g, C Refrigerate 7d 7 d until
acids Extraction
40 d after
extraction
Oxygen, dissolved G, BOD bottle 300 g Analyze immediately 0.25h 0.25h
Electrode Titration may be delayed 8h 8h
Winkler after acidification
pH P,G 50 g Analyze immediately 0.25h 0.25h
Phosphate G(A) 100 g For dissolved phosphate 48 h N.S.
filter Immediately,
refrigerate
Phosphorus, total P, G 100 g, C Add H,SO, to pH <2 and 28d
refrigerate
Salinity G, wax seal 240 g Analyze immediately or 6 months | N.S.
use wax seal
Solids’ P,G 200 g C Refrigerate, 7d 2-7 d; see
cited
Reference
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' ML N 1
Sulfate P,G 100 g, C Refrigerate 28d 28 d
Sulfide P,G 100 g, cC Refrigerate; add 4 drops | 28 d 7d
2N zinc Acetate/100
mL; add NaOH to
pH>%
Termperature P,G - g Analyze immediately 0.25 h 0.25h
Turbidity P,G 100 g, C Analyze same day; store | 24 h 48 h
in dark up To 24 h,
refrigerate

* For determinations not listed, use glass or plastic containers; preferably refrigerate during storage and analyze as soon as possible.
+ P = plastic (polyethylene or equivalent); G = glass; G(A) or P(A) - rinsed with 1 + 1 HNOs; G(B) = glass, borosilicate; G(S) = glass,
rinsed with organic solvents or backed.
+ ¢ = grab; c= composite.
Refrigerate = storage at 4 °C & 2 °C; in the dark; analyze immediately = analyze usually within 15 min of sample collection.

See citation®® for possible differences regarding container and preservation requirements. N.S. = not stated in cited reference;
stat = no storage allowed; analyze immediately
# If sample is chlorinated, see text for pretreatment.
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2. msaruauaun e luaslfiAn1s3mssn (Laboratory Quality Control)
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@

> finsfmueeiyresiedisdmiunsicmirediegne I dadeongveiiegieids

Y M v g s
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2.1.3 MSASINEBUATINAEDU
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Usenaumie Tuinsiade, ARI9d0V, SWameuazsInIsvagoUu I ineaauviin1snsIaey

S1UNTAYLNAADUINNWUUATIUTANISI TR UsazUseLandoe1
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Parameter 038 hasen
pH In house Method No : TM-18-61 pH meter
Temp In house Method No : TM-18-62 Thermometer
Salinity In house Method No : TM-18-122 Salinity meter
Color In house Method No : TM-18-85 base on (1)Part 2120
Turbidity In house Method No : TM-18-98 base on (1)Part 2130 Turbidity

B. Nephelometric Method

Dissolved Oxygen (DO)

In house Method No : TM-18-66 base on (1)Part 4500-O C. Azide Modification

Biochemical Oxygen Demand

In house Method No : TM-18-66 base on (1)Part 5210 B. 5-Day BOD Test

(BOD)
Chemical Oxygen Demand | in house Method No : TM-18-64 base on (1)Part 5220-COD C. Close Reflux,
(COD) Titrimetric

Dissolved Solids

In house Method No:TM-18-55 base on (1)Part 2540 Solids C. Total Dissolved
Solid Dried at 103-105°C

Suspended Solids

In house Method No : TM-18-40 base on (1)Part 2540 Solids D. Total

Suspended Solids Dried at 103-105°C

Fat Oil and Grease

In house Method No : TM-18-57 base on (1)Part 5520 Qil and Grease

B. Partition-Gravimetric Method

Settleable Solids

In house Methed No : TM-18-28 base on (1)2540 Solids F. Settleable Solids

Alkalinity

In house Method No : TM-18-59 base on (1)Part 2320 Alkalinity B. Titration

Total Hardness

In house Method No : TM-18-80 base on (1)Part 2340 Hardness C. EDTA
Titrimetric Method

Nitrate

In house Method No : TM-18-70 base on (1)Part 4500 Nitrogen (Nitrate)

E. Cadmium Reduction Method

Ammonia- Nitrogen

In house Method No : TM-18-71 base on (1)Part 4500-NH, C. Nesslerization

Total Kjedahl Nitrogen (TKN)

In house Method No : TM-18-71 base on (1)Part 4500-N,,, B Macro-Kjeldahl

Chloride

In house Method No : TM-18-73 base on (1)Part 4500-Cl B. Argentometric

Free Chlorine

In house Method No : TM-18-74 base on (1)Part 4500-C\ F. DPD Ferrous

Titrimetric
Sulfate In house Method No : TM-18-31 base on (1)Part 4500-SO42- E. Turbidimetric
Method
Sulfide In house Method No : TM-18-30 base on (1)Part 4500-52- D. Methylene blue
Phosphorus In house Method No : TM-18-29 base on (1)Part 4500-P E. Ascorbic Acid

Total Phosphate

Cyanide In house Method No : TM-18-39 base on (1)Part 4500-CN" E. Colorimetric
Method

Formaldehyde In house Method No : TM-18-67 base on (2)Distillation, Colorimetric Method

Phenols In house Method No : TM-18-65 base on (1)Part 5530 Phenols D. Direct

Photometric

13
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Parameter

4 ada ¢
YDIBWAIIEK

Total Coliform Bacteria

In house Method No :

TM-18-126 based on (1) Part 9221 MNP Method

Fecal Coliform Bacteria

In house Method No :

TM-18-126 based on (1) Part 9221 MNP Method

Organochlorine Pesticides

In house Method No :

Phase Extraction ,Gas

TM-18-127 based on U.S.EPA SW-846 Method 3535 Solid-
Chromatographic Method

Petroleum Hydrocarbon

In house Method No

: TM-18-128 based on U.S.EPA SW-846 Method 3560

Arsenic (As)

In house Method No :

Generation

TM-18-89 base on (1) Part 3114 C. Continuous Hydride

In house Method No

: TM-18-125 base on (1) Graphite Furnace AAS Method

Barium (Ba)

In house Method No

Acetylene Flame

: TM-18-01 base on (1) Part 3111 D. Direct Nitrous Oxide

In house Method No :

TM-18-125 base on (1) Graphite Furnace AAS Method

Calcium (Ca)

In house Method No :

TM-18-01 base on (1)Part 3111 B. Direct Air-Acetylene

Total Chromium (Cr)

In house Method No :

TM-18-01 base on (1)Part 3111 B. Direct Air-Acetylene

In house Method No

: TM-18-125 base on (1) Graphite Furnace AAS Method

Hexavalent Chromium (Cr®")

in house Method No :

TM-18-76 base on (1)Part 3500 Cr B. Colorimetric

Trivalent Chromium (Cr**)

In house Method No :
In house Method No :

TM-18-61 base on 3111 B. Direct Air-Acetylene
TM-18-76 base on (1)Part 3500 Cr B. Colorimetric

Iron (Fe)

in house Method No :

TM-18-01 base on (1)Part 3111 B. Direct Air-Acetylene

Magnesium (Mg)

in house Method No :

TM-18-01 base on (1)Part 3111 B. Direct Air-Acetylene

Manganese (Mn)

In house Method No :

TM-18-01 base on (1)Part 3111 B. Direct Air-Acetylene

In house Method No :

TM-18-125 base on (1) Graphite Furnace AAS Method

Mercury (Hg)

In house Method No

: TM-18-35 base on (1)Part 3112 B. Cold-Vapor

Nickel (Ni)

in house Method No

: TM-18-01 base on (1)Part 3111 B. Direct Air- Acetylene

In house Method No

: TM-18-125 base on (1) Graphite Furnace AAS Method

Selenium (Se)

In house Method No : TM-18-89 base on (1)Part 3114 C. Continous Hydride

Generation

In house Method No :

TM-18-125 base on (1) Graphite Furnace AAS Method

Zinc (Zn)

In house Method No

: TM-18-01 base on (1)Part 3111 B. Direct Air-Acetylene

Cadmium (Cd)

In house Method No :

TM-18-125 base on (1) Graphite Furnace AAS Method

Copper (Cu) In house Method No : TM-18-125 base on (1) Graphite Furnace AAS Method
Lead (Pb) In house Method No : TM-18-125 base on (1) Graphite Furnace AAS Method
wuwg (1) Standard Method for the Examination of Water and Wastewater, APHA AWWA, WEF,23" Edition (2017)

@ gedmswiindy Auaiedl 3 (UTgesed 2) lneanznssunsdninglolmsziinids auaiansdunndouui

Yszwnelny @rem.)
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AN5197 2-2 WEARISIENITKAZITNTIATIEY WIS1NRBSAIBEUI LA

Parameter

o oo ¢
UDITAATIEN

1Y

L mqﬁaaaﬂf’] (Floatable Solids)

Fanm

N
M

Funmlaeieuny Forel-Ule color scale

3. nAu (Odour)

au lnedosinnuzdnsininliiosndt 3 au uaziiuiedtluriauivie TFE-
line 2 270 s 1 Afiusiating Iumsradaviui laslitienuiiuvesnns

Ansrviasisatuendun

4. gaungil (Temperature)

1) Thermometer

2) Electrical Sensor Method

- anudunsauazang (pH)

pH meter

. aulusala (Transparency)

Secchi disc @ vsunsiainuvia

L @THIUADY

Gravimetric Method

. AULAY (Salinity)

Electrical Conductivity Method

O | o] NN O

_induviseluuuuiiog

(Floatable Oil & Grease)

dung

10 wsdeulalnsansusu

Fluorescence Spectrophotometry

11.panTauazay (DO)

1) Azide Modification Method
2) Membrane Electrode Method
3) Wrinkler Method

12.wupiFenguladnesuviavan (Total

Coliform Bacteria)

Multiple Tube Fermentation Technique

13.uupfisunguilnealadnasy

(Fecal Coliform Bacteria)

Membrane Filter Technique

14.uuaiiGengudualsaanta

(Enterococci Bacteria)

Membrane Filter Technigue

15 luwsn-lulasiau (NOyN)

Cadmium Reduction Method 1y NO2- wéald Colorimetric Method

16 Hoaa-oawsda (PO,-P)

Colorimetric Method

17.weulundylulasiau (NH,-N)

Phenol-Hypochlorite Method

18.Usonitanun (Total He)

Cold-Vapor/Hydride Generation-Atomic Fluorescence Spectrometric

Method

19.upnie (Cd)

Electrothermal Atomic Absorption Spectrometric Method

20 1msuleusiu (C)

Electrothermal Atomic Absorption Spectrometric Method

= o~ [ v €
21 lasilguafiandng1aun

(Cr-Hexavalent)

Pre-concentration #1833 Electrothermal Atomic Absorption

Spectrometric Method

229/ (Pb)

Electrothermal Atomic Absorption Spectrometric Method

23 9ua9 (Cu)

Electrothermal Atomic Absorption Spectrometric Methed

24.uanila (Mn)

Electrothermal Atomic Absorption Spectrometric Method

=

25&wnzd (Zn)

Electrothermal Atomic Absorption Spectrometric Method




A15199 2-2 (R8) LARISIENISHALISMTHATIEY WIS1TWDSFRaE19UINELd

Parameter

o aca ¢
YAIDAATITN

26.\4An (Fe)

Electrothermal Atomic Absorption Spectrometric Method

27.vgeslsa (F)

SPADNS Colorimetric Method

28.ARDSUAWMES (Residual Chlorine)

N,N-diethyl-p-phenylenediamine Method

29 ¥luoa (Phenols)

Distillation ®use d-Aminoantipyrine Colorimetric Method

30.981W8 (Sulfide)

Methylene Blue Colorimetric Method

31 1wenlug (Cyanide)

Pyridine-Barbituric Acid Colorimetric Method

AN919T 2-3 LARSIIEMSNAADUTRLASUNNSTUSEY ISO/IEC 17025:2017

e . - . , wiaeiily
319NTNAHBY HANNEUS Fnadaunld FIN1TNAFIU
18UNA
NBIUAL (Cu) Yhuasiude 0.03 -4.00 mg/L
3 - In house Method : TM-11-01
wAstlgy (Cd) wILEY 0.03 - 0.50 me/L
= 7 T Based on Standard Method for the
wian (Fe) UIATULEY 0.20-4.00 me/L
— 7 T Examination of Water and
daned (Zn) PRlIGEIE L] 0.05-1.00 me/L
- 7 T Wastewater, APHA, AWWA, WEF,
WaeNLE (Mn) Uazide y 0.03-2.00 me/L
— — 23° Edition(2017), Part 3030 E
uniAa (Ni) WLae 0.20-4.00 me/L
g and 31118
NBIUAI (Cu) Uuazunds 0.03 -4.00 mg/L
wuiseu (Ba) duasiide Standard Method for the 0.05-250 me/L
waailon (Cd) ﬁWLLazif’lL?iﬂ Examination of Water and 0.02-250 me/L
Tasiflou (1) Yuezhude Wastewater, APHA, AWWA, WEF, 0.02 - 2.50 me/L
vowne (Cu) | thwaxide | 237 Edition(2017), Part 3030F and | 0.05 - 2.50 me/L
wan (Fe) tuasiide 31208 0.05 - 2.50 me/L
W ia (Mn) duaziude 0.02 - 250 me/L
finiAia (Ni) Yueziide 0.02 - 2.50 me/L
fzi (Pb) duaminde 0.04 - 2.50 me/L
Finzd (zn) duazinde 0.04 - 2.50 me/L
Total Suspended Yhide Standard Method for the 10.0-1000.0 me/L
Solid (TSS) Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" Edition(2017), Part 2540 D




A1519% 2-4 LARITIENITHELITNITIATIZ WISITLAD S9N Al UUaD9T2 UMY

Parameter

4 aaa ¢
UDIFIATIEN

Sulfur Dioxide

U.S.EPA Method 6,8

Oxide of Nitrogen

U.S.EPA Method 7

Carbon monoxide

U.S.EPA Method 10

Hydrogen chloride

U.S.EPA Method 26

Opacity

U.S.EPA Method 9

Dioxin*®

U.S.EPA Method 23A

wueme : * vieidu unlundudegnuiafiues

A1519%1 2-5 LAPTIUNTHALISNITIATIZT WITWMBTAIDE1991nelUUTSEINA

Parameter

o adcda ¢
YDIHIATICH

TSP

US.EPA 40 CFR Part 50 Appendix B

PM-10

US.EPA 40 CFR Part 50 Appendix J

Nitrogen dioxide

Chemiluminescence

Sulfur dioxide US.EPA 40 CFR Part 50

Ammonia Method of Air Sampling and Analysis SECOND EDITION 1977, Method 402 Nitrile
Formaldehyde Method of Air Sampling and Analysis SECOND EDITION 1977 , Method 116
Lead Method of Air Sampling and Analysis SECOND EDITION 1977 , Method 315
Ozone (O5) Chemituminescence

Total HC Flame lonization Detector

VOCs US.EPA method TO-15 Gas Chromatography to Mass Spectrometry

3. M5UsENUANINWIDINANTNATIY

veslfuinisaniiunisinsgiimegnaiugluiugadiegie QC (Quality Control) uazd

MIETUNANITATUANAMAITNNNTIATIEN negaRiae1a QC (Quality Control) Usenausie

3.1 MIATUANANATWNITILATITHRTRE 1S IMAGT AUV sEiMedne (VOCs) Tuussenie

3.1.1 %1 Calibration Curve 5 A7 110 919U taeldimAafla Internal Standardization

Method Lnausin1seaniuan Average Response Factor #84m1nIn 30%

W1N199579@9U Daily Sensitivity check Ingn 1926 Standard #sEAUAMULTNDTY

99flana1aves Calibration Curve inuainisgaususisadiaaianuladiiu 30%

N19732989U Retention Time fluctuation ¥09@20819 8 UNU Standard LA

nspaususasliatsinnulaliu 0.02 wi enliu Cyclopentane 0.03 Wi

3.1.4

N13AS2I9E0U area response U904 ISTD Tud98191iguiU Standard 1neusinis

gausuRpalaUdsuwlasliiiu 40%

3.15
3.1.6

WIN153AS189 Field blank dadiAtiaenin IQL

WN153AT18% Duplicate sample dasdimuanateiuluiiy 25%

17




3.2 A1IAUANANAINNTIATIZINA Y
3.2.1 MIAUANANNINYBY Reagent Blank 130 Method Blank

> N15A9I980ULAEIAWMS 8N Reagent Blank azu1lunsiadaunisiuilouaad

arsnilludunaunismisudiedie laeaziinishnszd Blank 1 fModiesanisimieidiegne 1 4a

[ 7N
o

vi3evng 20 fhee1euas parameter ifiefiu (5% basis) uagnnassidnaeiuuansiediyalwsl

= A3l (Level of quantitation/LOQ) fanlifiu 10 wihwasrnJeauy

11M551U (Standard Deviation/SD) 984 Blank warliifiuddigauasdiodns LOQ (Blank) < 105D

(Blank)
3.2.2 M3muRuRmnWiag Laboratory Fortified Blank %3e Blank Spike

> MIAUANAMNNTIN LAYATIIABUAIINYNABINTVINUTRITRIU  UAN59INNT
\WnasuInsgIuTivisiuaT evinsiieseilagansunsgudildenadien 10 witwes Method Detection

Level (MDL) #3091A1Na19099n5IWHIRTFIUVEY parameter YU N1SVAGBUILANUIUAINENE U
§19819 9158071 Laboratory Fortified Matrix %58 Matrix Spike @1%15U Matrix Spike 3gA1UUNTS

T 1 fregenefet1aimseivn 20 FReEeu3e 5% basis
> A1 %Recovery agluae 85-115%

323 m'ﬁm'ﬁ’mﬂ,ﬁgﬂ Laboratory Fortified Matrix Duplicate/Duplicate Sample

2
@ a 3

> Wudunounisnsirageuyamieg9iinnsinszilagriinsiesieidie
asrvaauUsEAVB NMwANuuggnABdlaunis Duplicate v 1 fee1e Aan1slATIwinn

20 $19819%58 5% basis
> #n Relative Percent Difference (%RPD) Filegaationndn 209%

%RPD = Sample result-duplicate result x 100%

(Sample result + duplicate result)/2

%RPD < 20%
3.2.4 NSATI9@BUAIY Continuing Calibration Standard, CCS

> maa%wmemmgm Continuing Calibration Standard, CCS d1mTunsg
Anselanzdnisesvaeumududuvesaisuinsgruiiiunldmisunsuinsgiulagnisud
arsazarsunsgiuasdudunsinans Aldlunisaiansvinnsgiu uviinmsiegnynasimaein

afensMunsgIu

18



> ﬂ"]mmL%’m%uﬁ%sam%’ule’w’%e’w’aaaglumq * 5% 9939A1954 (% Recover

agluyg 95-105%)

3.2.5 Calibration Verification Standard iafinnswisuanuuduludliogelesldnsw

WATHIU

= o

= Wun1sasivasusarasusun1sveIusesai et oludianatfiuang i

[3

Fevugynnuuaukazgaving 01adaA1vewadnsiudsundaly Seiinsaeuifiou nenisldans

v 3/
[

WATFIUIIINNTATNIIWNATTIUNIIINTIATIEREYNASY ansunmspufitmsiiateududulugag

fanansvesAnsaeuiiey uagvinmsegeuliasizvidigwailier lnavinsaeudisunng 20 fats

> ANAMULANATY (% Difference) laiFsunlaaiu 10%

% Difference = True Value - Found Value x 100%
True Value
% D = + 10% or 90-110%

326 nsldansunnsgIuiiinisiuses (Reference Materials (RM))

> lun1395997im e dntsldansumsguisusesnnugndesainannduidy

1n53ulun1InTIEeUITIATIEY lnani1snsiva1suinsgIuiiinisiuses 1 Meathe sensines

a9 10 fMag

> Avfigouiulaavdotogluyae = 10% 299 100% Recovery w0315

(% Recover aq‘[,u‘lh\‘i 90-110%)
3.2.7 N1IRTIAEDUA Mean Chart Calibration
> AsasIensmiunsgIu (Calibration Curve) annmsldansdienududu
ﬁaﬂﬁﬁqmaqnanmemigwu (Mid range)
> AfilgaemnaeidamuasEing -UWL wag +UWL
3.2.8 NNSATIADUMIY Laboratory Control Standard, LCS

> Wumsesvaeunisvuileuaisazarslansunsguildlumsiinmey Tnonns
Wusisazaislanzuasgruiinsuanududuadudingu uiniunszuaunsiesziynduneu

WULREIAUAIDES

> Arfirensule deafinnududueglugag T 15% v94A1934 (% Recover aglut
85-115%)

19



3.3 mMaUssliunmunIn (Quality Assessment)
3.3.1 N1 Standard Addition

> lunsdlnsimsigidnegndduyng 1 ga @mdudieganiinsigilugiana,

\eaifu) Apelinsvin Standard Addition 1WeRTI9@0UAN %Recovery UBIEITINATFIUYNATS
> BMTIATei

Fondegnaun 1 fegne wusiegseandu 2 dauvin o fu andudiuusnli
Buansunsgiudinsivaududuiuiueuadly wasdndiuviltlideaiuanslaasly antduiiegee

2 d1U LNSTTe s USunalaneifednsiAs e e Ul svngD U
ANSATUI

% Recovery

(C-C.)x 100

A
1ne G = ewduduresedsiidoufvansunsgu
Ce = eududuvesegnilildiduaslagadly
A = eududuresansnmsgudiivadly

> Tumsvir Standard Addition ae6iaeilm1 % Recovery ag/luaid 80-120%
3.32.2 N1 Unknown Sample

> ¥1119%7 Unknown Sample (e SRM) 18 Matrix TndLAgsiudl0e199

Vel fURnsImsedlidmdniivieau fuRinas vinnisiasen lagliiimsuddigufoRaumsu vinis

v

FATELasUSoULgUNANSIASIEUTUAIDSIDY SMR

> %oeUfTRn138n1591 Accuracy Test viednadfeslay 1 afa wwailunis

ATIREOUIBNTIATITY UagvadeuAuTIuIRveIiesUURnNS
> Avidmsizilaseadiailinieindese lnemiseglude £ 20%

3.3.3 NN Precision Test

» 1JUNNINAAOUAIULN UTIUDITENITNAFDU ASIVABUINAINANNTILASIEN

(reading) lumsimsigvivane 9 AT Tufegraneniu Tugiessesiaiuaneiaiy

> foeufjuRnsinisyi Precision Test egedpalar 1 A1 lngfivundauesnig

i Precision Test 1Julian 1 91998 laevingiu 10 Ase

> NEMTIATIZTAsdAY %RSD YT %CV agfluta 5%

20



3.3.4 Proficient Test

> 1Wunisnaaeunl1udiuny lnenisidisiudundisaiuvesdy laun

3

NSIANYANERTUSNNTWaLnsuls99U TUNISNAADUAIILEILITANISNAADIUDITNINEAIERS waviinig

WA UBIBIURsUsEImA
> Yol fURN15En591 Proficiency Test agnstios Taz 1 A
3.3.5 Compliance Audit

< a a ) ¥ aa i o ) ey
Junsanadsziuaanisnsiaiinseiiiiluluaudsuinsgiudenvuaviedie ves

U

Vo fURn1siee
3.3.6 Laboratory Quality System Audit

Junisasiaussiiussuuaruquamnin vesu fUinisiiesiziiieliiuszansaw

fifngneeduazusiug Ingdnsiageuniouen wiefiuSnw il szaunisaluasanudiuny
3.3.7 Management Review
< @ v a wa v v =l a a ) i
Wunsyfulsessuvauaimeesesdjuinsivasnedauasiiussaninmedenailios
muniimsnsaussliunaluyninasnduns

4. NAN1IAIVANLAZNTUTEAUAMAN

nseuauAunnAgluielfulinsiinanien uasiwszismetinasasroziiand
ANAULUAUTURBUIDINITIATIEN ﬁagaﬁlﬁ%ﬁﬂﬁmﬁmeﬁc?haEmﬁmmgnﬁaumuejwﬁm%’u
VNFRg19NINTTIAs1ET Bansaruauanwareluiaudiumsusenausme Tussunsiusetiamin

nMaFuY TureunnTRaeuluieslfURMs uazn1sUssliunmun mIeman1sn I lATIE

A5 4-1 aguramsmuAnaumwag R wenAluusssma lumaguiusig Blank sineg

AElE e e e
1/2566 21-28/08/2566 <LOD
2/2566 30/10-06/11/2566 <LOD
\neuTTiEeNsy <LOD
HANTSAIUANAMAW H1U 100%

M5199 4-2 AFUNANITAUANANN WU IR TunAaWINAE Blank 6ingq

. aSell ‘ 'ﬁ’uﬁtﬁuﬁ’aathq | TripBank | Field Blank | Preservation Blank
1/2566 30-31/08/2566 <LGD <LOD <LOD
2/2566 27-28/11/2566 <LOD <LOD <LOD

inuifieaNsy <LOD <LOD <LOD
HANTSATUANAMAIN 611 100% H1u 100% H1U 100%

21




A15197 4-3 asUnanismupNreiaslfURNTIATIET (QA/QQC) AnnweMAluUTsIINA

asell | Suidudetia _ Reagent Blank Linear Regression (R?) ~ Duplicate
1/2566 21-28/08/2566 <LOD <LOD 0.9999
2/2566 30/10-06/11/2566 <LOD <LOD 0.9999
\neusiige sy <LOD >0.995 <10%

HANIATUANANATN tu 100% 61 100% 611 100%

A15199 4-4 agUnanIsmuANYBiaeUURN1TIATIZ (QA/QC) AnA T MELA

o - . ; Linear
L4 AWUMNU | Method | Duplicate gey CVS | Metrix Spike .
AN . , ; : . . - Regression
ABEHN Blank (%RPD) (%Error) - (%Errorn) (%Recovery) ( 2) ,
1/2566 | 30-31/08/2566 <LOD 0.2-6.8 0.0-24 0.0-5.2 90.5-103.9 0.5982-1.0000
2/2566 | 27-28/11/2566 <LOD 0.0-2.6 0.0-4.0 0.4-3.9 92.4-101.4 0.5990-0.9999
Lﬂmw'zﬁaaﬁu <LOD <10% <5 % <10 % 85-115 % >0.995
HANIAIUANAMA | H1W 100% | 6 100% | & 100% | Hw 100% t1u 100% HIU 100%
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aoHIve)szaeaTam
101/12 ¥ 9 Q. VWY
2.A351%1 9. ¥ay3 20110

In3./1nsans. (038) 311379

d ¥
FENUHAN TN NTHHAN MUY (Primary productivity)

T a ¥ 4 [ aol
A1 Primary productivity (WanAailioddn) 3zuenfienugaNaYINUBIUrAL
v ¥ et .. a =Y 4 q v v ¥
uvaa1aiian Primary productivity genazinnugauauyssivin lunenduduundshla
PRy o o =) Ce 5 ' .. LY
#1111 Primary productivity A1A9$1A1109ANANY58iTi0e F9A1 Primary productivity 11n9g 1)
v @ o A o A o o & ¥ 2 a v
ANUFUNUTAUUS U InasnaouNTLazuwanaoudad 1L uazlun1sAny 1hgIRuaA
Primary productivity 93 U@IUNMA3ANY1 3 291 Ao
1 . I~ oA = a Y = g’; 1
i Gross production IJuAMVoNRIANUEINITD UM sHERURIRNARTuL gu ULV
Y & S 4 A g o o @ ' o 9
U1 BINAD LWAIARDUNY luATzUIUMTFUAT1ZYLae TunszuIunIsaenanamisasala
o = =Y a A é‘ =Y -4 e
TagmsdnoonuilugdvesilSuimeongnuiiniursetsnauasvou laoen loan a1l
t o k4 Y o o 4 -] a a dal
ualumseuimsugahednizduaesnnlugldvesamiveu ( ¢ ) Fullumsdurisn
a é‘ a 3
wavulunszuammswas Tasazuaaslusiluos mgC/m'hr

1 q a 2 7 o ot 1
A1 Respiration 3zU0NTIns doonFiauvesunasineuiiy uazuwasinoudainet

o el '

¥ Y ¥ = gn, =
T swnsvaumsdesamvasouvisdned lurh lasuuaite
k4
9 o

A1 Net production ¥3ONANAAILDIAUGNT vzUONDIANUT LIS luAITTOITY

9
¥ ¥ < %I

= a 1 %’ Y 1 o I 1 { 1 o
Aanssulumslfeendiuveaunaniniug wu msmzidesdaiimd edluumasiegerds
Y a v J 9o' ey Y . =~ U a
GLﬁﬂiJﬂﬁl’Ju'l‘iJu'lﬂcl?‘iiU@u 8791 Net production UA1uaL LLﬁﬂQ’J'Iﬂ’J'IiJﬁ'IiJ'I‘iﬂcluﬂ'l‘iNﬁﬂ

G P

J Ay 1 £y a 4 A J o Je 1 ¥
ﬂJE]\‘}LL“Wﬁ\‘lfWIE]‘LJ“WGD'“L!’E)EJﬂ’J'Iﬂ'lii%ﬂﬂﬂ“ﬁtﬂuﬂ]ﬁ]ﬁlLWﬁﬂﬂﬂ@uW% LLWﬁ\‘iﬂﬂﬁluﬁﬁ’J%’lﬁlgiulﬂme

T a a Pl ' ¥ o= & =2 G4 4
ﬂ'l'iEJE]ﬂﬂﬁ?ﬂﬂ?iﬂuﬂiﬂﬂﬂﬂgiuu'ﬂﬂEJLLIIF]“V\LSEJ muﬁmmmmQ@uﬁuyimmamwmﬂmau
A v ¥ A ¥ L A oa % A ' a ad '
wﬂmmmuminmuum ﬁiﬁ]iJ‘IﬁiﬂJ'lﬂlLLWﬁﬁﬂﬂ@uW“]ﬂﬁ'i@ﬂ'l'iﬂﬁ]ﬂﬂ'a'lﬂﬁ'l'iﬁ]uﬂiﬂﬂ'lﬂ LA

v

a -~ Y q v 3 Yy 1
‘]ﬁiiﬂm@E]ﬂ"ﬁﬁ]u“l/\agﬁ']ﬂcluu']V\'Jﬂ‘lﬂcluuﬁﬂqu']uua']ﬂm']Fl]']ﬂﬂ'igﬂjuﬂ'lim'Nﬂ']EJﬂ']W ll@uﬂ

s/
ATSUAUILAEATUERY



M4 wamsInsizvimandaiieswin UsnamSegamnnIININUMNA

s w1 A o o a
INVUAIBYIIUNDIUN 20-21 NYUIUU 2566

Station Gross production Respiration Net production
(mgC/ms/hr) (mgC/ms/hr) (mgC/mslhr)
amH A 301.04 197.04 136.84
aoi B 218.94 65.68 164.20
a01H C 136.84 51.09 94.27
#4014 D 202.52 157.64 71.15
a0 G 246.31 164.20 109.47
g H 261.44 280.89 27.37
ami J 126.70 65.68 71.97
7011 K 122.00 101.03 37.81
a0 L 105.36 43.57 69.04
a013 P 191.57 98.52 109.47
701 5 KM 168.57 103.28 82.50

a a ¥ a 4 = = i o @ 1
i]’]ﬂﬂ’]i’)tﬂﬂ%ﬁﬂ?NﬂNﬁmﬁ@ﬂﬁ/uﬂinmuﬂhﬁmﬂTﬁﬂi53J3J’11JﬂW!ﬂ‘ﬁLﬂiJﬂ’)E]EJNEﬂ

d’l [ d' = é 1 = :Eil 3 1 . sy
Weduh 20-21 Hgu1eu 2566 B WanamiiBsnulTaslugn1ved Gross production Taalie

=Y

' ' 3 o o a & g = -
BYITMIN 105.36-301.04 mgC/m’/hr Avaas 13 luasne aondinfinandadosduiiniiga fie

1
A A =

1 3 3 H
a0t A BN WaHAMTBIRY 301.04 mgC/m’/hr dauan1iinlinandmiissfutiosfiae fe
~ &R At a & 3 = o e ' A X 4
018 L GaUAIWananTuilgu 105,36 mgC/m’/hr etfasoniinansn1sinuiuvssanasuss
a & 9 Ayy o ¢ a ¢ v o =
naranidesdutl 1dun Wuavswmwasnaeudy, unasnasudas, gungll uazdSinauer

: ' w o ¢ ¥ &
%Qﬂ%ﬁﬂﬁ@l@ﬂi$1J'Juﬂ'1§ﬂ\‘1lﬂi1814LL’L“TQ‘H@QLLWﬂQﬂ@@uﬁ“ﬁiuHWuumﬂ

(Cvid Yhuad . Tond
......................................................... e
(HINTINUNITTY ﬁn’aﬂ'au) (U19Ba9INA ﬁumﬁma)

Y o w £y Aa o =1
HUNTIEN ﬁ’JﬁuWﬂi‘l’]u’ﬁ]EﬂJizﬂJ\iﬁiiW%W




TS

P .
ff% /,\,g[\\:ﬂif-\;\';
) 7 Honed

ala o =y
SONTEE N R rR INGERRL T
101/12 %y 9 . YN

) =)
9. A391%1 3. ¥A1)3 20110

In3.Anse3. (038) 311379

o 4 dJ
UNHAAM I UATIZHUNDINADH

a I o/ d' [ 4 a
MIN WAMSIATIHUNBINARY (1150gATHATTNIUMNA) (Aufethadia i 20-21 HYIBU 2566)

A5l ana/mgu Pmaumasineu
(Genus/Group) A l B l C D ‘ G l H ’ J ] K L P SKM

UWaIRRRUNY (vadnoanT)

Cyanophyta Anabaena sp. - - - - - - - - - - 3
Oscillatoria sp. 497 166 3,264 658 39 931 1,432 1,476 2,665 642 4,860
Pseudanabaena sp. Il - 29 66 68 664 27 90 103 - 89
Richelia sp. - - - - - - - - 31 -

Chlorophyta Euglena sp. I - - - - - - - - - -
Geminella sp. 23 - - . - - - - - - -
Gonium sp. 34 - - - - - - - - - -
Lepocinclis sp. 45 - - - - - - - - - -
Pediastrum sp. 124 - - - - - - - - - -
Scenedesmus sp. 147 266 - - - - - - - 11 -
Staurastrum sp. 23 - - - - - - - - - -
Tetraedron sp. 34 - - - - - - - - - -
Trachelomonas sp. 11 - - - - - - - - - -

Chromophyta Actinocyclus sp. - - - 47 58 25 36 - 10 - 41
Actinoptychus sp. - - 10 28 19 - - 16 - - 8
Alexandrium sp. - - - - - - 116 33 -
Amphora sp. - 8 - 188 - 149 81 123 113 11 32
Asterolampra sp. - - 38 9 - - - - - - -
Asteromphalus sp. - - - - 19 - 18 - 10 - -
Aulacoseira sp. 23 - - - - - - - - - -
Bacillaria sp. - 33 - - 3,860 66 294 - - 32 32
Bacteriastrum sp. - - 3,072 611 579 1,245 98 295 5,330 888 2,106
Cerataulina sp. - - 1,152 2,632 2,702 3,486 662 262 246 107 12,474
Ceratium sp. - - 10 56 87 133 90 66 92 96 292
Chaetoceros sp. - 33 7,872 5,264 4,439 3,154 421 689 53,526 | 235,400 12,636
Climacodium sp. - - 67 - - - - - 62 - -
Corethron sp. - - 38 75 77 166 45 16 21 43 89
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(Genus/Group) A B C D G H J K L P SKM
Coscinodiscus sp. - - 71 85 48 &3 107 33 82 86 73
Cyclotella sp. 136 91 - 113 19 75 54 41 - - 24
Cylindrotheca sp. - 50 - 75 68 133 72 - 31 535 24
Dactyliosolen sp. - - 451 470 - - - 98 72 21 194
Dictyocha sp. - - - - - 33 - 25 - - 8
Diploneis sp. - - 29 36 10 - 45 25 10 11 -
Ditylum sp. - - - 19 10 66 36 57 - 107 -
Entomoneis sp. - - 67 19 - 25 63 8 10 32 8
Eucampia sp. - - - - - - - 49 - - -
Gonyaulax sp. - - 19 - - 17 - - - - -
Guinardia sp. - 17 2,688 5,640 869 1,992 286 820 236 300 2,592
Gyrodinium sp. 34 100 - - - - - - - 64 -
Haslea sp. - - 48 28 - 8 - - - - 24
Helicotheca sp. - 25 - 470 222 913 224 74 164 96 648
Hemiaulus sp. - - 1,037 686 39 2,822 474 230 923 856 810
Lauderia sp. - - 115 766 58 747 215 246 974 193 446
Lyrella sp. - - - 9 232 - - - - - -
Meunier sp. - - - 66 - - - 115 - - 16
Navicula sp. 45 42 10 - 29 - - - 10 - -
Neidium sp. - - - - 10 - - - - - -
Nitzschia sp. 90 42 - 66 29 66 143 33 - - 41
Odontella sp. - - - 38 39 58 54 16 31 32 -
Paralia sp. - - - - 58 - 54 - - - -
Peridinium sp. 2,305 1,693 - - 29 - - - - - -
Phalacroma sp. - - - - - - 9 - - - -
Pinnularia sp. - - - - - - - - 10 - -
Pleurosigma sp. - - 154 235 483 75 537 57 2] 54 73
Proboscia sp. - - 346 414 154 100 448 123 154 21 405
Prorocentrum sp. - 8 29 9 19 - 27 33 144 32
Protoperidinium sp. - 25 230 19 145 25 - 131 205 342 32
Pseudo-nitzschia sp. - - 19 38 68 158 152 410 164 257 486
Pseudosolenia sp. - - 480 75 29 25 - 4] - - 97
Pyrophacus sp. - - - 28 - 8 - - - - -
Rhizosolenia sp. - 58 1,056 752 772 415 627 574 1,128 1,070 729
Skeletonema sp. 859 996 77 94 331,313 830 90 131 21,628 10,454 100
Striatella sp. - - - - - - - - - 503 -
Surirella sp. - 17 - - 39 - 27 - - - -
Synedra sp. 57 - - 28 - - - - - - -
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Thalassionema sp. 68 1,228 422 3,008 7,720 9,130 2,864 2,214 2,460 2,033 5,832
Thalassiosira sp. - 266 58 301 125 581 116 - 1,435 2,568 81
Trachyneis sp. - - 10 - 10 8 - - - - -
Triceratium sp. - - - 9 - - - - - - -
unasnneudad (Mdedns)
Protozoa Acanthometron sp. - - - - - - - - - 32 -
Amphorella sp. - - 29 9 - 17 - 8 10 11 8
Areella sp. 11 - - - - - - - - - -
Codonellopsis sp. - - 29 - 10 - - - - - -
Euglypha sp. 23 17 - - - - - - - - -
Eutintinnus sp. - - - - - 8 9 - - 21 -
Favella sp. - 8 - - 10 17 9 - 31 21 8
Globorotalia sp. - - - - - 8 - - - - -
Leprotintinnus sp. - - - - 58 8 18 49 - 43 8
Métaqvlis sp. - - - - - - - - - 32 8
Rhabdonella sp. - - - - - - - - - - 11
Stenosemella sp. - - - - - 17 - 8 - - -
Tintinnidium  sp. - 42 - - - - - - - - -
Tintinnopsis sp. 11 91 58 9 116 33 45 25 144 139 24
Vorticella sp. - - - 28 - 25 - - - - 97
Rotifera Anuraeopsis sp. 11 - - - - - - - - - -
Annelida Polychaete larvae - - - - - - - - - 11 -
Arthropoda Calanoid copepod - - - - 29 8 9 - 10 11 8
Copepod nauplii 23 42 96 179 261 91 125 164 62 17 57
Cyclopoid copepod - - - 9 19 33 9 - - 21 8
Harpacticoid copepod - - - - - - - - - 11 8
Mollusca Pelecypod larvae - - - 9 - 8 9 - - 11 -
Chordata Otkopleura sp. - - 29 19 48 8 9 - 31 54 24
aqmmmﬁﬂauﬁ‘u 20 20 31 40 39 35 35 34 33 30 35
ana/nguunasineudin 5 5 5 7 8 13 9 5 6 14 12
aqa/ntjmmmﬁﬂaus‘m 25 25 36 47 47 48 44 39 39 44 47
PSsnammastnouiis 4,577 5,164 22,974 | 23,250 | 354,593 | 28,412 | 10,044 | 8,650 | 92,101 | 256,865 | 45,442
Pnaumasdnoudni 79 200 241 262 551 281 242 254 288 589 269
PSmnammaasneusiu 4,656 5,364 23,215 | 23,512 | 355,144 | 28,693 | 10,286 | 8,904 | 92,3890 | 257,454 | 45,711
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AviANURAINHAEVRIUNAII N U L7310 | 19357 | 2.1685 | 2.3848 | 0.3790 | 2.3732 | 2.6817 | 2.6066 | 1.3782 | 0.4517 | 2.0464
AriiaNurmINTABYeLAIinoUTa S 1.5421 13521 1.4739 L1527 | 1.5482 | 22005 | 1.5818 | 1.0459 | 1.3904 | 2.1547 | 1.9904
Suinnumhimeuwasinowuiy 0.5778 | 0.6462 | 0.6315 | 0.6465 | 0.1035 | 0.6675 | 0.7543 | 0.7392 | 03942 | 0.1328 | 0.5756
03678t mminaouvasinoudnd | 09582 | o0s401 | 091ss | 0.5924 0.7745 | 0.8579 | 0.7199 | 0.6499 | 0.7760 | 0.8165 | 0.8010
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(Genus) A I B ’ C l D I G ! H ] J } K I SKM

o ¢ = ar
FInThau demnamms)

Annelida Diopatra sp. - 15 - - - - - -
Euclymene sp. - - 15 - - - - .
Glycera sp. - - - - - - - - 15
Heteromastus sp. - - - - - 60 - -
Magelona sp. - - - - - - 15 -
Marphysa sp. - - - - - - - -
Neanthes sp. - - - - - - - - 15
Nereis sp. - - - - - - 30 - 15
Nephtys sp. - - - - 15 - - - R 30
Paraonis sp. - - 15 - - - - -

Scoloplos sp. - 134 45 45 - - - 30 30 - 30

Arthropoda Ampelisca sp. - - - - - - - - 15
Cumacean - - - - - - - - - - is

Isopod - - - - - - - - - - 89

Mollusea Euchelus sp. - - - - - - -
Mactrinula sp. - - - - - - 15 -
Marcia sp. - 15 - - - - -
Mactra sp. - - - - - - - -
Meretrix sp. 119 - - - - - - - 5
Modiolus sp. - 15 - - - - - -
Musculista sp. - 89 - - - - -
Nassarius sp. - 15 - - - - -

Pillucina sp. - - - 15 - - -

Pitar sp. - - - - 45 - -
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Solen sp. - - - - - - - - - 30 -

Soletellina sp. 89 - - - - - - - - - -

Strombus sp. - 15 - - - - - - - - -

Tellina sp. 15 15 - - 89 - - - - -

Timoclea sp. - - - 89 - - - - - - .

Echinodermata Temnopleurus sp. - - - - - 134 - - - - .

Chordata Branchiostoma sp. - - 15 - - - - - - - R

anadinthau 3 8 4 3 2 3 3 1 5 4 5

ﬂ‘%mmt“fﬂ'ﬁﬁﬁﬁu 223 313 92 149 60 283 60 30 90 149 209
mdsiinnunmanasveaFainthau 0.8833 | 1.5944 | 1.2425 | 0.9005 | 0.5623 | 1.0466 | 1.0397 | 0.0000 | 1.5607 | 1.0928 | 1.4405
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CEL NN ana/ngu PRanaumasnne
(Genus/Group) A B C D G H J K L P | 5KM
linaziveu (¢, Wesredng)
Annelida Polychaete larvae - - - - - - - - - 11 -
Arthropoda | Copepod nauplii 23 1 42 | 96 | 179 | 261 | 91 | 125|164 | 62 | 171 57
Miscellaneous egg - - - 9 10 - 9 8 - 11 8
Young shrimp - - - - 10 - - - - - -
Mollusca Pelecypod larvae - - - 9 - 8 9 - - 11 -
Chordata Fish egg - - - - - - - 8 - 11 -
g lauez feey 1|1 |33 233 |1]5] 2
Hunalliuazioen 23 | 42 | 96 | 197 | 281 | 99 | 143 | 180 | 62 | 215 | 65
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RECALIBRATION
DUE DATE:

W
[
&

Calibration Certification information
Cal. Date: September 21, 2022 Rootsmeter 5/M: 438320 Ta: 296 K
Operator:  Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/n: 0068
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) {m3) {m3) {min) (mm Hg) {(in H20)

1 1 2 1 1.3760 3.2 2.00

2 3 4 1 0.9710 6.4 4.00

3 5 6 1 0.8730 8.0 5.00

4 7 8 1 0.8300 8.8 5.50

5 S 10 1 0.6870 12.7 8.00

Data Tabulation

P T

Vstd Qstd \/AH( ﬁS?d )( si;d ) Qa AH(Ta/Pa>

(m3) (x-axis) {y-axis) Va {x-axis) {y-axis)
0.9870 0.7173 1.4080 0.9957 0.7236 0.88585
0.9828 1.0121 1.9912 0.9914 1.0211 1.257S
0.9806 1.1233 2.2262 0.9893 1.1332 1.4064
0.9796 1.1802 2.3349 0.9882 1.1507 1.4750
0.9744 1.4184 2.8160 0.9830 1.4308 1.7789
m= 2.01042 m= 1.25889
QSTD b= -0.03658 Qﬁ b= -0.02312
p= 0.999%6 r= 0.99996

Caiculations
Vstd=|AVol({Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd={Vstd/ATime Qa={Va/ATime

For subsequent flow rate calculations:

Qstd= 1/m << JAH(—-%?—;—)(J%L))b) Oa= 1/m <( AH(Ta/Pa )>~b>

i

Standard Conditions
Tstd: 298.15 ¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg} the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www. tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 FAX: (513)467-5009
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 13-Jul-23

ITEM : TSP Serial No: (No.37 ) 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. (mm Hg) : 750.8 Corrected Average (mm Hg) : -
Average Temp (°C) : 28.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
12.50 1.941 60.0 57.00 Slope: 30.2297
2 9.20 1.691 54.0 52.00 Intercept: 0.1413
3 7.20 1.517 50.0 48.00 Corr. Coeff: 0.9875
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[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
1 = actual chart response
m = calibrator Qstd slope Calibrate By : e

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

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K ?

H
Pstd = 760 mm Hg Approve By : %M%m "

For subsequent calculation of sampler flow:
1/m{(D[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice 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

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 5-Jul-23

ITEM : TSP Serial No: (No.24 ) 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. (mm Hg) : 750.8 Corrected Average (mm Hg) : -
AverageTemp (°C) : 28.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.50 1.941 60.0 57.00 Slope : 30.2297
2 9.20 1.691 54.0 52.00 Intercept: 0.1413
3 7.20 1.517 50.0 48 .00 Corr. Coeff: 0.9875
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = 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 : %W’\Mm/'ﬂﬁ

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

O A ST A T

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

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 13-Jul-23

ITEM: TSP Serial No: (No.42 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mmHg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 750.8 Corrected Average (mm Hg) : -
Average Temp (°C) : 29.4 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.50 1.941 60.0 57.00 Slope : 30.3140
2 9.10 1.682 54.0 52.00 Intercept: 0.0650
3 7.20 1.517 50.0 48.00 Corr. Coeff: 0.9870
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[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 P;)’m /
Pstd = 760 mm Hg Approve By . [TAMUA, f\%
For subsequent calculation of sampler flow:

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

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

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






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

TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No.:

Submitted by :

Location ;

Received order:
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( yPornthippa Tameyakul

( ) Malee Butkruea
() Suwit imjai

Issue Date :

ai,
AN

o

(

\gw ’

\)
ot

7, O

AR
l”"’u! u\\‘\\\

Cert.No.:
Page.:

Electronic Balance
Mettler Toledo
AB204
1116392227
TET.LAB.BALO1

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

Balance Room

10 April 2023
11 April 2023

15°C 10 40 °C
30 % to 90 %

Khit Ruttanaprapachai

Ml -

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This cextificate may not be reproduced other than in full, except with the prior written

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

CALIBRATION 0008

23MM160
10f3

A 0053464



Equipment : Electronic Balance Cert.No.: 23MM160
Condition As-Received : Used ltem Page: 2 of 3

. Reference : 2304-01460C-12

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 Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024

2. This certificate 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 transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration

Range capacity : 0 g to 210 g Resolution 0.0001 g
“+7 Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (g9) (g) (mg) (k)
100 99.9982 +0.0018 0.18 2.00
L 200 199.9965 +0.0035 0.29 2.00
“% After Adjustment :
5*  1. Determination of the standard deviation of weighing machine (n=10)
' Applied Weight Standard Deviation
(9) of Reading (g)
100 0.00007
200 0.00007

a 1158498



- Equipment: Electronic Balance
i+ Condition As-Received : Used ltem
Reference : 2304-01460C-12
Resuit 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 obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(g) (a) (9) (g) (g9)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002
* 3. Departure from nominal value
’ Balance Measurement
Applied Weight Reading Correction Uncertainty
(g9) (g) (9) (£mg)
Unload 0.0000 0.0000 0.14
0.01 0.0100 0.0000 0.14
0.1 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 9.9999 +0.0001 0.14
25 24,9998 +0.0002 0.15
50 49,9998 +0.0002 0.16
100 99.9999 +0.0001 0.18
200 200.0000 0.0000 0.29

Cert.No.: 23MM160

Page: 3 of 3

Front

2 3
YY)
XY 1@ \

Front Front

Maximum difference between
off-center and central loading

Coverage
Factor

(k)
2.1
2.1
2.1
2.1
2.1
2.1
2.11
2.07
2.05
2.00
2.00

(9)
0.0001

The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage

:}5; factor k , providing a level of confidence of approximately 95 %.

~000-

a 1158498






Special Gases Mixiure

Customer Details

Name: Address: Customer Tag No.:
Thai Environmental Technic Lid. 1/6 Soi Ramkhamhaenq 145,
Saphansoong, Saphansoong, Bangkok
10240
Certificate Details
Number: 3367/19 Date of Issue: 19-Sep-2019 Expiry date: 18-Sep-2023
Material Details
Production Order: 90155812 Material Coce: 608400-5K-44 Cylinder No.: 118310
Gas content: 5.520 M’ Filling pressure: 145.0 bar Valve: CGA 660 5SS
Cylinder Qwner: LINDE Cylinde; Material: Spectra seal Cylinder Size: 40.0L
Laboratory Report
Analytical Result
Component Co:Se[:I‘rr;at:on Analysis Result’ ;Uncertaintyz Method of Analysis’ Assay Date
Sulphur Dioxide 40.0 ppm 41.4 ppm + 10 relative (6)1-PB-352 10-Sep & 19-5ep-19
InNitrogen ‘ . :
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date
Sulphur Dioxide 11382356 25.50£0.25 ppm 7-Mar-2021
In Nitrogen
Analytical instruments used in Assay
instrument,/Make /Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-502 10-Sep-2019

Recommend usage condition

Minimum utilization: 504 of actual content or before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area.

Comments

when reordering, please quote the material number

Note:

1, All results expressed in ihis report are on mole/mole basts, unless otherwise specitied The Assay of this Standard has been performed in

accordance with the [P/ Traceability Protocal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure G1

7. The repotted expa uncertainty is based on a standard uncertainty multiplied by a coverage factor k=7, providing a level of confidence of approximately 9580
The measurement of tis melerial is traceable o the S! thiough the reference gas standaid which is traceable to Swiss National Standard of Mass o

other recognised neticnal metrology institutes.

3.{1) Gas Cheromatography, (2) Patamagnetic Oxygen Analyzer, (3} Flectrochermical Oxyaen Analyzer, (4] Electrochemical foisture Analyzer,

(53 Total Hydracarbon Analyzer, (8) Other - Specified

/
Sukanya Parinyasoontoin
page 1 0f 1 Signatory for and on behalf of Linde (Thailand) Co., Ltd.
This repoit shall 1ot be reproduced except in full PB-002/F006
lss:t/2, 01 March 2018

usEn A (UsznAlne) 91im (unnou) Linde (Thailand) Public Company Limited
ARt 0t e L. Regishation 19, 0107537000785
Gu 15 UWUINDES 18 2/3 Wi 14 DUWUTOUN-ASTA U, 6.5 AUWIRD 15” Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad Ki4. 6.5 Road, Bangkaew
a.Uowd 0.aNsUs s 10540 InsAwri (66) 2338-6100 Insans (65) 2338-6333 Bangplee, SamulgrakarandO, Tel (66) 2338-6100 Fax (66) 2338-6333
Tsovuoalnss : 105 v 5 Auwadhs auwUw a:buinst 24180 wellgrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakang, Chachoengsao 24180
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Analyzer

Thai Environmental Technic Limited
USEN madagnadau g 316

Calibration Report

Calibrate Date :11-May-23 Temperature (°C ) 25°¢C
Analyzer Type 50, Barometer (mmHg) : 760.0
Brand . API Humidity (50+£15%): 50.0 %RH
Model : 100 E Dilutor . API M700 S/N 625
Serial Number :139(No.1) Zero Air APT M701 S/N 1926
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 1.3 0.0 0.0
Span 400.0 403.0 400.0 0.0
Multi Point Calibration
. t Differ
Ref Value(ppb) | Analyzer Disp.(ppb) - Outpu le_fel eree -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 55.8 -0.2 0.00 0.20
200.0 188.1 -0.9 0.00 0.45
400.0 389.0 -1.0 0.00 0.25
Average Diff (%) 0.25
Multi Point Calibration
450.0
400.0 y= 0.9§Zﬁi>;+ 0.18 _
= 3500 /
& 3000
§ 2500 ~
2 :
L 200.0 / ,,,,,
—(E 150.0 /
< 100.0 - ;
500 - P
0.0 u/ , ——— .
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
. S AL N = z L/F‘ [oas f/
Calibrate by: ! S T Approved by : [/ (}q el
(]
\J/

uf luasad : 00

Tufieuiif 02/09/15

Thai Environmental Technic Limited

mafinulosl : QF-QP16-06

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







Thai Environmental Technic Limited

Analyzer Calibration Report

Calibrate Date :11-May-23 Temperature (°C) : 25°C
Analyzer Type 50, N Barometer (mmHg) : 760.0
Brand . API Humidity (50+£15%): 50.0 %RH
Model . 100 A Dilutor . API M700 S/N 625
Serial Number :856 (No.5) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas ;118310 3
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.7 0.0 0.0
Span 400.0 395.0 400.0 0.0

Multi Point Calibration

. tput Diff;
Ref Value(ppb) | Analyzer Disp.(ppb) - Quipu 1_ crenee -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 100.5 0.5 0.01 0.50
200.0 200.4 0.4 0.00 0.20
400.0 401.1 1.1 0.00 0.28
Average Diff (%) 0.27
Multi Point Calibration
450.0 -~
: y=1.0017x + 0.3
4000 - T a]
= 350.0 -
g 3000
& 2500 ~
a . /
L 200.0 /u
’E 1500 - /
< 100.0 - -
50.0 /
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
I <
(
: ) o A K . . (_\’
Calibrate by: gyb\‘\//\J — Approved by : /?7 G ek o f}
uflunsedi : 0o Fuieuiia 02/09/15 myfnvusasy : QF-QP16-06

Thai Environmental 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@tet1995.com e www.tet1995.com
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Thai Environmental Technic Limited
UIHN IMANATUNIARDN I8 DING

Analyzer Calibration Report
Calibrate Date 11-May-23 Temperature (°C ) 25°C
Analyzer Type NOx Barometer (mmHg) : 760.0
Brand API Humidity (3015 %) : 50.0%RH
Model 200 E Dilutor API M700 S/N 8§25
Serial Number : 737 (No.27) Zero Air \PI M701 S/N 1926
Range 500 ppb Standard gas A00962 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PR © ®P) I {ox [ No | NO, | Nox NO NO; ’ b
Zero 0.0 1.3 1.1 0.2 0.0 0.0 0.0 0.0
Span 400.0 394.0 391.0 3.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb iffer
Ref Value(ppb) Y p.(ppb) Outp%lt Difference -
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.4 0.1 0.40 0.001 0.10
100.0 99.3 98.4 0.8 -1.60 -0.016 1.60
200.0 198.8 197.5 1.3 -2.50 -0.,013 1.25
400.0 399.1 398.4 0.7 -1.60 -0.004 0.40
Average Diff (%) 1.08
Multi Paint Calibration
45 0‘0 e o
4000 y=0.9957x-0.58 _
= 350.0
2 3000
& 250.0 -
a
5 200.0 -
£ 1500
=
< 100.0
50.0 B S A
0.0 - ”
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)
{x <
Calibrate by:  \ /gf; //L / Approved by : } { i)f (2'6(’}’%:" ’-!7)

uflunsai : 00

Jufieuiia 02/09/15 muRnuuesy : QF-QP16-06

Thai Environmental 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 o admin@tet1995.com e www.tet1995.com






Thai Environmental Technic Limited
USHN malaguaaanlng a1na

Analyzer Calibration Report

Calibrate Date : 12-May-23 Temperature (°C) : 25°C

Analyzer Type @ NOX Barometer (mmHg) : 76C.0

Brand . Teledyne Humidity (50£15 %) : 50.0%RH

Model . 200 E Dilutor . API M700 S/N 625
Serial Number : 274 (No.34) Zero Air . API M701 S/N 1926
Range 500 ppb Standard gas : A00S62 SK

Calibration of Span

Supply Gas Ref Value(ppb) Before of Span.(ppb) After of Span. (ppb) % diff of Span
NOx NO NO, NOx NO NO,
Zero 0.0 2.3 2.1 0.2 0.0 0.0 0.0 0.0
Span 400.0 398.7 395.2 3.5 400.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) Output 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 99.7 99.5 0.2 ~-0.50 ~-0.005 0.50
200.0 199.6 199.4 0.3 -0.60 -0.003 0.30
400.0 399.8 399.2 0.6 -0.80 -0.002 0.20
Average Diff (%) 0.28

Multi Point Calibration

2000 y=0.9974x + 0.08
: RE=1
350.0

300.0 /
250.0

2000 - /’J/
1800 pr

100.0 /L:/

50.0 orsn s,

0.0

Analyzer Disp.(ppb)

0.0 100.0 2000 300.0 400.0 500.0
Ref Value{ppb)

A
[ (. -
/ . A 2
alibrate by: }ﬂ/{w / Approved by : ‘77"1/{&53/55«&« -
v :

C

a

uflundad : oo Fuitouiia 02/09/15 uRnUeiy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel ; +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com ¢ www.tet1995.com






Thai Environmental Technic Limited
USHN MalagiIadasy g 310

Analyzer Calibration Report
Calibrate Date : 12-May-23 Temperature (°C') : 25°C
Analyzer Type : NOX Barometer (mmHg) : 760.0
Brand . Teledyne Humidity (5015 %) : 50.0%RH
Model : T200 Dilutor . API M700 S/N 625
Serial Number : 5158 (Nc.31) Zero Air - API M701 S/N 1926
Range : 500 ppb Standard gas : A00952 SK

Calibration of Span

Supply G Ref Value(ppb) Before of Span.(ppb) After of Span.(ppb) %% difF of S
u as e aiue 7 Hro an
PPy PP NOx | NO | NO, NOx NO NO, ’ P
Zero 0.0 1.1 0.8 0.3 0.0 0.0 0.0 0.0
Span 400.0 398.7 398.1 0.6 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb iff
Ref Value(ppb) Y p.(ppb) : Outp.ut Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 0.001 0.10
100.0 101.2 101.2 0.0 1.20 0.012 1.20
200.0 198.5 185.1 0.4 ~-0.90 -0.005 0.45
400.0 402.3 402.1 0.2 2.10 0.005 0.53
Average Diff (%) 0.73
Multi Point Calibration
450.0 e A o 4 e o e s 5 b0 e e e B e 1 T 1 8
400.0 y =1.0033x + 0.12 -
’ Re=1
— 350.0 /
2 /
-‘;’-’L 250.0
T 200.0
.E 150.0 -
o
< 100.0
50.0
O‘O ol . i
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Y o~
- A / ¢ }
Calibrate by: Approved by : [ff«{ 5}0{” E/
dJd
udlun$adi : 00 SuilousiA 02/09/15 mvAnuuesy | QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel 1 +66(0)2373-77959(Auto) Fax : +66(0)2373-7879 o admin@tet1995.com e www.tet1995.com







Thai Environmental Technic Limited

VSUN MNAUAFILINGSN N TINH

Analyzer Calibration Report

Calibrate Date 10-May-23 Temperature (°C ) : 235 °C
Analyzer Type : NOX Barometer (mmHg) : 752-9
Brand API Humidity (50£15 %) : 50.0%RH
Model 200 A Dilutor APT M700 S/N 625
Serial Number : 542 (No.23) Zero Air API M701 S/N 13526
Range 500 ppb Standard gas A00962 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb % diff of Span
PPy PPY) T ox T No | NOs NOx NO NO, ’ P
Zero 0.0 0.7 0.5 0.2 0.0 0.0 0.0
Span 400.0 411.0 407.0 4.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) y p.(pp )‘ Outp%lt Difference __
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.4 0.1 0.40 0.001 0.10
100.0 99.8 99.1 0.7 -0.90 -0.009 0.90
200.0 198.3 199.1 0.2 -0.90 -0.005 0.45
400.0 389.7 389.4 0.3 -0.60 -0.002 0.15
Average Diff (%) 0.50
Multi Point Calibration
450.0 -~
y = 0.9982x - 0.18
400.0 .
-~ 350.0
o
£ 3000 pd
& 250.0 /
2 .
£ 200.0 /
-E 150.0 e aer v vt et o
< 100.0 e
50.0 //
00 @ : : : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
f
Vi Tiyacle L
Calibrate by: 7 / y Approved by : t/ !j bic L‘ -

S—

C

udlunsed : 00 Juitoydd 02/09715 muAuuulety | QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auto) Fax : +65(0)2373-7579 « admin@tet1595.com e www.tet1995.com






Thai Environmental Technic Limited
USHN managasenlng sna

Analyzer Calibration Report

Calibrate Date 12-May-23 Temperature (°C ) 26°C

Analyzer Type co Barometer (mmHg) : 760

Brand Horiba Humidity (50+15%): 50.0

Model APMA 360CE Dilutor . API M700 S/N625
Serial Number 42088-7001 (No.1) Zero Air API M701 S/N1926

Range 100 ppm Standard gas D824408,ND24989
Calibration of Span

Supply Gas Ref Value(ppm) Before of Span.(ppm) | After of Span.(ppm) Abs% diff of Span
Zero 0.0 0.82 0.00 0.00
Span 80.9 82.00 80.90 0.00

Multi Point Calibration
Ref Value(ppm) Analyzer Disp.(ppm) - Qutput D1fjference -

Diff (ppm) Percent Diff Abs Percent Diff
0.0 0.40 0.4 0.00 0.49
41.1 41.50 0.4 0.01 0.397
80.9 81.10 0.2 0.00 0.25
Average Diff (%) 0.57

Multi Point Calibration

90.00
80.00

y =009875x +0.4333

70.00

R?Z=1 /'

/

60.00
50.00

/

40.00

n/

/

30.00
20.00

Analyzer Disp.(ppm)

/

/

10.00
0.00 13/
0.0

20.0

40.0 60.0 80.0

100.0
Ref Value(ppm)
} /7': /.
Calibrate by: b fi/mi - Approved by : ILU,C/’QWQM ?

y

udlunsah : 00

Thai Environmental Technic Limited

Tuieuiia 02/09/15

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

e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 = admin@tet1995.com e www.tet1995.com

avituurlesy : QF-QP16-06






@ —I-E-|— Thai Environmental Technic Limited

UVSHN MAdadUInaaN ng 3106

Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter
Equipment Range : 0.1-7.0 Umin
Calibration Range : 0.1-4.0 Umin
Calibration Type : Drycal
Calibration S/N : DC-L-347
Personal Pump Hi Flow/Low L 5 4 g
ltem AT 1 AN 2 A 3 Average Uncertainty
S/N Flow
1. 20140705057 20 1.9970 1.9980 1.9980 1.9980 +0.0004
2. 20111203054 20 1.9950 1.9960 1.9960 1.9960 +0.0006

Calibration Date__ 20 / 08 / 66

Calibration By 2/5 240
Remark : Uncertainty Type A = c = SD
Jn
SD = Standard deviation

X Mean






@ -'-El- Thai Environmental Technic Limited

VSHN MadadUadan Ing 31ne

Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter
Equipment Range : 0.1-7.0 U/min
Calibration Range : 0.1-4.0 /min
Calibration Type : Drycal
Calibration S/N : 4491
Personal Pump Hi Flow/Low L4 5 L
ltem AT 1 AT 2 AT 3 Average Uncertainty
S/N Flow
1. 20080703002 2.0 1.9980 1.9970 1.9980 1.9980 +0.0006
2. 20180803003 2.0 1.9970 1.9970 1.9970 1.9970 +0.0000

Calibration Date_ 29 / 10 / 66

Calibration By o NG
Remark : Uncertainty Type A = g = SD
n
SD = Standard deviation

X Mean






@ TEr Thai Environmental Technic Limited

Preventive Maintenance and PerformanceReport

Methane-NMHC Analyzer

vidn mafinfunedenIng sinn

CONFIGURATION TESTED :
MODEL SERIAL NUMBER DATE TEST Due DATE
55C 55C-72555-371 13/01/2023 12/01/2024

Preventive MaintenanceLlist:

1. Clean and inspect Analyzer
M Unplug power cord form the power source.
M Wipe/remove any dust.

M Inspect internal connectors for proper contact and placement.

M Verify operation of all replaceable parts.
2. Restore Analyzer
M Restore the normal operating conditions.

M Check and record the post PM detector signal output values. Results
should be similar or lower than the detector output recorded prior to PM.

Calibration System :

~Standard gas

GASES Conc. Uncertainty Cer.No Cyl. No Exp. Date
Methane/Propane 2.0 ppm +0.2 ppm 3099/21 G26810 13/07/23
in Air
‘Methane/Propane 20.0 ppm +1.0 ppm 2205/22 | 14M343028 | 11/07/24
in Air
Methane/Propane 200.0 ppm +4.0 ppm 3504/20 66309 09/08/24
in Air

Page1lof3




Environmental : Temperature__25.0°C.

Test Results Table

Humidity__ 51 %RM

O TET

Thai Environmental Technic Limited
vim maliefuadeylne d10n

The calibration was performed following the triple point by Standard gas
mixed Methane-Propane in Air at concentration 2, 20 and 200 ppm and verified

by Standard gas mixed Methane-Propane in Air as following :

Calibration Check (Before adjust)

Std. gas Zero Span
Reading Expected Drift Reading Expected Drift
{(ppm) (ppm) (ppm) (ppm) {(ppm) (%)
Methane 0.0 0.0 0.0 2.26 2.0 13.06
0.0 0.0 0.0 5.01 20.0 74.95
0.0 0.0 0.0 200.65 200.0 0.32
NMHC 0.0 0.0 0.0 1.88 2.0 6.18
0.0 0.0 0.0 20.89 20.0 4.46
0.0 0.0 0.0 204.21 200.0 2.11
Calibration Check (After adjust)
Zero Span
Std. gas Reading | Expected Drift | Reading | Expected Drift Evalua(l)ted
(ppm) | (ppm) | (ppm) | (ppm) |  (ppm) ) | (2%
Methane 0.0 0.0 0.0 1.99 2.0 0.45 pass
0.0 0.0 0.0 20.08 20.0 0.40 pass
0.0 0.0 0.0 199.76 200.0 0.12 pass
NMHC 0.0 0.0 0.0 1.99 2.0 0.50 pass
0.0 0.0 0.0 19.90 20.0 0.51 pass
0.0 0.0 0.0 200.02 200.00 0.01 pass
Linearity Check:
Conc Methane Propane
(ppm) Reading Heigh Reading Heigh
2 1.99 76.22 1.99 17.74
20 20.08 248.64 19.90 186.44
200 199.76 2488.97 200.02 1919.60
Methane Response
3000 )
w2000 [EUTPPRURPRE
% 1003 s %= (.9993
o

50

concentration, ppm

200

250

Page20f3




@ TE']— Thai Environmental Technic Limited

3N mafinfauadeutne 1on

3000

2000 e
e R?=1.0000

Pk Heigh

FUSPREE

<3

NJ
ot

0 5¢ 100 150 200

concentration, ppm

PM Operations by Tew & p0vi O C\/‘V\G’V\wmm% Approve by ?hmm'}fp Phefbh(%

(Mr.Tewa‘pon\gJ Chueywatkoa) (IVIrs.Pho’rntip Phetshee )
Scientist Laboratory Manager
PM Date 1% /1 2029 Approve Date 1% [0 [ 4083

sk 3k 3k >k sk sk sk sk %k ok sk %k ok sk %k %k 5k 5k %k sk ok 5k ok 3k 5k 5k %k %k %k %k %k %k %k %k %k %k

End of report

Page 3 of 3






THAI METEQROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorolegical insiruments Bureau

Date of Issue 12 September, 2022 Certification No. 330/22

Object : Wind speed and wind directicn

Manufaciurer : Davis instruments inc.
Type : Weether Wizard 11}

Serial No. WC41020A38 D No. : No.20

Customer Thai Environmental Technic Limited.

1/6 Soi Rarmkhamhaeng 145,

3

bt
=1
|
-

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C Barometric Prassure 1008.6 hPa

NATIONAL STANDARD WIND TUNNEL

. Thermal Anemomster 642 S/N 91563

. HOOK GAGE NO 1425 Fitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.T. Test Reference Number 731/241480 : Standard Vaiocity at 20 - 30 rm/sec
: Ultrasonic Anemometer Model DA-850-3TV {sensor TR-80AH)

Serial Number 110730029 (sensor 120620586)

JAPAN  QUALITY ASSURANCE ORGANIZATION

Calibrated by MW "10]16/—\

Mr. Watcharapol Subwat M:r.

romsui

“}
|
Mechanical Engineer 1




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banglkok 16260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 330/22

12 September, 2022 Page : 2 of 2
Standard | HOOK GAGE NO, 1425 TESTED ANEMOMETER et
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction
m/sec inches HIO | inches 1120 | misce misec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 27 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.8 0.20
9.02 - - - 8.5 0.52
11.01 - B 10.8 0.21
13.01 - - - i2.5 0.51
15.01 - - - 14.8 0.21
17.02 - - - A 16.5 0.52
20.02 - - - i9.8 0.22
Wind Aloft Plotiing Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

80 80

180 180

270 270

Calibrated by :

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
Date of Issue 19 Qctober, 2022 Certification No. 3635/22

Page : 1 of 2

Object : Wind speed and wind direction
Manufacturer : Davis Instruments Inc.

Type : Weather Wizard ||

Serial No. WCB80609A09 ID No. : No.27
Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1010.2 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.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
. Ultrasonic Anemometer Model DA-G50-3TV (sensor TR-90AH)

Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity a+0
Calibrated by : HQJ\@’\QQ\‘DGK Sigx( ;(A
Mr. Watcharapol Subwat Mr. Pis romsut [

Mechanical Engineer Su



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 365/22

19 October, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.5 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.8 0.21
17.02 - - - 16.5 0.52
20.02 - - - 20.1 -0.08

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0

90

180

270

0

Calibrated by : w‘

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau
Date of Issue 9 September, 2023 Certification No. 326/23
Page : 1 of 2
Object Wind speed and wind direction
Manufacturer Data Logger  Campbell Scientific ~ Sensor Young
Type Data Logger CRZ00X Sensor 03002
ID No. No.30
Serial No. Data Logger 25873 Sensor 014296
Customer Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145
Khwaeng/Khet Saphan Sung, Bangkok 10240
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.2 hPa
NATIONAL STANDARD WIND TUNNEL }
Micromanometer Tneodor Friedrichs FC014 Senial No. 9310118
HOOK GAGE NO 1425 Pilot Tube Theodor Friedrichs Type 0800.0000 seriai 9023
N.L.S.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 m/sec
Ultrasonic Anemometer Model DA-650-3TV
Serial Number 110730029

(sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

: Standard Veiocity at 0. 20 m/sec
Calibrated by : NQ\}O“QQ_?@L Sign{ ) %
Mr. Watcharapol Subwat Mr. Piso romsut g -

Mechanical Engineer '

{sensor TR-80AH)




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 326/23

19 September, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Ancmometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | mi/sec m/sec m/see
1.00 - - - 1.02 -0.02
3.02 - - - 2.98 0.04
5.00 - - - 5.03 -0.03
7.04 - - - 7.02 0.02
9.02 - - - 9.03 -0.01
11.01 - - - 10.98 0.03
13.01 - - - 13.02 -0.01
15.01 - - - 14.95 0.06
17.02 - - - 17.03 -0.01
20.02 - - - 19.98 0.04
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0.00 0
90.00 90.09
180.00 180.12
270.00
Calibrated by : ‘ {/f ﬁ e
atrmope. Caltfaih Sesc tions
Mr. Watcharapol Subwat Me%oﬁ:iﬁogié %

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

Date of Issue 19 September, 2023 Certification No. 327/23

Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Data Logger ~ Campbell Scientific  Sensor Young

Type : Data Logger CR200X Sensor 03002
ID No. : No.31

Serial No. Data Logger 25874 Sensor 014294

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.8 hPa

NATIONAL STANDARD WIND TUNNEL

. Micromanometer Theodor Friedrichs FCO14 Serial No. 8310118

- HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.I.S.T. Test Reference Number 731/247460 : Standard Velocity at 20 - 30 m/sec

. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0. mﬁlﬁiii

Pocsin N

Calibrated by : HQ

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. 327/23

19 September, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | wches H20 | m/sec m/sec m/see
1.00 - - - 1.03 -0.03
3.02 - - - 2.98 0.04
5.00 - - - 5.03 -0.03
7.04 - - - 7.01 0.03
9.02 - - - 9.03 -0.01
11.01 - - - 11.02 -0.01
13.01 - - - 12.98 0.03
15.01 - - - 15.03 -0.02
17.02 - - - 16.97 0.05
20.02 - - - 20.03 -0.01
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0.00 0
90.00
180.00
270.00

Calibrated by :

NﬁWo\

Mr. Watcharapol Subwat

Mechanical Engineer




SSC-TISIFTIS 17025
CALIBRATION 0037

AT3=TISTH

Request No.

Submitted by
Address

Calibrated at

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

: THAI ENVIRONMENTAL TECHNIC LIMITED.
: 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok 10240.
: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo 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 S/N 2889871.

Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.

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

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt

Date of Calibration

10 Jan. 2023

16 Jan. 2023 1/

LUe)

The results relate only to the items tested/calibrated or value assiened.

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khleng Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumnthant 12120, Thaitand Armphoe Muang, Chanewat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000
Fax. (66} 0 2577 9009

Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
5 856

11
Fax. (66) 0 2323 9165 Fax. {66} 0 2579 8562
e

E-mail : rumpai@tistr.orth Websire:www tistr.orth E-mail - mitc@tistronth E-mail : sumalee@tistror th




AATISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

Request No. 21-66/0197

factor k = 2, providing a level of confidence of approximately 95%.

1. Sound Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

Nominal Output of Unit Under Test = 94 dB re 2011Pa at 1000 Hz
Acoustic Output in dB re 20lLPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

Standard Microphone Measured Sound Pressure | Deviated value | 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) (Hz) (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 (%) (%) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.20 +0.50 +4.0%

Note : 1. No adjustment.

Date of Calibration

16 Jan. 2023

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

™o

60/0166

W

The results relate only to the items tested/calibrated or vatue 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.

Head Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khlone Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66} 0 2577 9000
Fax, (66) 0 2577 9009

£-mail : rumpai@tistroorth Websitewwwv distr.orth

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhurnvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66} 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : micetisir.orth

FM.BL.MTC.002 Rev.g

Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel (86) 0 257

g
Fax. (56) 0 2579

1121-30 ext. 5219, 5225, 5217
8592
E-mail : sumelee@iistr.onth




71-TISTR

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0197 MTC No. EEL. BP. 60/0166
Nominal OQutput of Unit Under Test =114 dB re 20UPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 113.96 «0.04 4010 ~ 40,75 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 985.1 -14.9 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
/2 inch Bruel&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 :

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory
Date of Calibration 1 16 Jan. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 18 Jan. 2023 Ref: 2011266011000062001
End of Certificate 3/3

The results relate only to the items tested/calibrated or value assigned.
3 v-
1

a
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the covernor of TISTR,

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Banepoo Industrial Estate, Sukhumvit Road, 196 Phiahcnyothin Road, Chatuchak, Banskok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thalland  Thailand

Tel. (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 900% Fax. (66} 0 2323 6165 Fax. (66) 0 2579 8592

E-rmail « rumpai@tistr.orth Websitewawwy tistr or th E-mail : mtc@tistr.orth E-mail : sumalee@tistrontd
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Thai Environmental Technic Limited
USET matdadunaaaylng anm

Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

24-July-2023

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) ;7500 mmHg
Standard L IEC 60942 Temperature (23+3)°C . 258 °C
Accuracy :94.0 %0.3 dB and 114.0£0.5 dB Relative Humidity(50£15 %) . 450 %RH
Frequency ;at 1,000 Hz 1% Dued Date of Calibrate 31-Aug-2023
Calibrator Serial NO. - 181203570
I Instrument Calibrated Referenee Before Adjust After Adjusf Deviation Result
tem Y z 5
Brand | Model | Serial NO.| Acoustic dB | ASefi1 |nSafi 2| nSai 3| 1n@w +dB +dB | Calibrate
94.0 94.1 941 | 941 | 941
18 ACO 6226 070046 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 114.0
94.0 94.1 941 | 941 | 941
19 ACO 6226 | 070047 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
. 94.0 93.9 939 | 939 | 939
20 ACO 6226 070048 94.0 0.1 PASS
114.0 1139 | 113.9 | 1139 | 1139
94.0 942 | 942 | 942 | 942
21 ACO 6226 | 070049 94.0 0.2 PASS
114.0 141 | 1141 | 1141 | 1141
94.0 93.9 939 | 939 | 939
23 RION NL-21 | 00487676 94.0 0.1 PASS
114.0 1139 | 113.9 | 1139 | 113.9
94.0 94.1 941 | 941 | 94.1
25 ACO 6226 | 100098 94.0 0.1 PASS
114.0 1140 | 114.0 | 114.0 | 1140
94.0 93.9 939 | 939 | 939
26 ACO 6226 | 100099 94.0 0.1 PASS
114.0 1139 | 113.9 | 1139 | 1139
94.0 93.9 939 | 939 | 939
28 ACO 6226 | 100101 94.0 0.1 PASS
114.0 1140 | 114.0 | 114.0 | 1140
94.0 94.1 9441 | 941 | 941
29 ACO 6226 | 100102 94.0 0.1 PASS
114.0 1140 | 1140 | 114.0 | 1140
94.0 94.2 942 | 942 | 942
30 ACO 6226 | 100106 94.0 0.2 PASS
114.0 1141 | 1144 | 1141 | 1141
M/
Calibration By /
Approve by ?fﬂ'\/’u . ,ﬂ’/ /|'7

Thai Environmental Technic Limited

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com o www.tet1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Thai Environmental Technic Limited
USEN madagunadenlng ana

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date 24-July-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard - IEC 60942 Temperature (2323)°C 258 °C
Accuracy :94.0£0.3 dB and 114.0:0.5 dB Relative Humidity(50+15 %) . 450 %RH
Frequency :at 1,000 Hz =1% Dued Date of Calibrate 31-Aug-2023
Calibrator Serial NO. : 181203570
. Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
tem it s T
Brand | Model | Serial NO.| Acoustic dB | a5s#i1 |nSefiz | a¥afi 3| wdw +dB +dB | Calibrate
94.0 94.1 941 | 941 | 941
41 ACO 6226 | 130127 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140
94.0 94.0 | 940 | 940 | 940
42 ACO 6226 | 130128 94.0 0.0 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 940 | 940 | 940 | 940
43 ACO 6226 | 130129 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 93.9 | 939 | 939 | 939
44 ACO 6226 | 130130 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
94.0 942 | 942 | 942 | 942
45 ACO 6226 | 130131 94.0 0.2 PASS
114.0 1140 | 1141 | 1141 | 1141
: 94.0 943 | 943 | 943 | 943
46 ACO 6236 | 112029 94.0 0.3 PASS
114.0 1214.1 | 1214.1§ 1214.1 | 1214.1
94.0 939 | 939 | 939 | 939
47 ACO 6236 | 152073 94.0 0.1 PASS
114.0 1138 | 113.8 | 1138 | 113.8
94.0 942 | 942 | 942 | 942
48 ACO 6236 | 152074 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 943 | 943 | 943 | 943
49 ACO 6236 | 152075 94.0 0.3 PASS
114.0 1143 | 114.3 | 1143 | 1143
94.0 938 | 938 | 938 | 938
50 ACO 6236 | 152076 94.0 0.2 PASS
114.0 1138 | 113.8 | 1138 | 1138

Calibration By

Approve by

W

/

?J” ﬂwmﬁf/

.

Thai Environmental Technic Limited

o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995,com

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



Thai Environmental Technic Limited
YSHN wadagdgsaaaulng 3196

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date © 24-July-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard : IEC 60942 Temperature (23£3)°C . 258 °C
Accuracy :94,0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50+15 %) . 450 %RH
Frequency cat 1,000Hz 1% Dued Date of Calibrate : 31-Aug-2023
Calibrator Serial NO. 1 181203570
I Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
tem = oo e
Brand | Model | Serial NO.| Acoustic dB | a5efil | a5efi2|n¥en 3| mie +dB +dB | Calibrate
94.0 937 | 937 | 937 | 937
51 ACO 6236 | 152077 94.0 0.3 PASS
1140 1136 | 113.6 | 1136 | 1136
94.0 939 | 939 | 939 | 939
52 ACO 6226 150142 94.0 0.1 PASS
114.0 1139 | 113.9 | 113.9 | 1139
94.0 94.1 941 | 941 | 941
53 ACO 6226 | 160095 94.0 0.1 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 939 | 939 | 939 | 939
54 ACO 6226 | 160096 94.0 0.1 PASS
114.0 1138 | 1138 | 1138 | 1138
94.0 940 | 940 | 940 | 940
55 ACO 6226 | 160097 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 939 | 939 | 939 | 939
56 ACO 6226 | 160098 94.0 0.1 PASS
114.0 1139 | 113.9 | 1139 | 1139
94.0 940 | 940 | 940 | 940
57 ACO 6226 | 160099 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 940 | 940 | 940 | 940
58 ACO 6226 | 160143 94.0 0.0 PASS
114.0 1140 | 1140 | 1140 | 114.0
94.0 939 | 939 | 939 | 939
59 ACO 6226 | 160203 94.0 0.1 PASS
114.0 113.9 | 1139 | 1139 | 1139
94.0 94.1 941 | 941 | 941
60 ACO 6226 | 160204 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141

v

Calibration By

Approve by ’B‘ﬁi’%{/\ﬂv{ )

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






Thai Environmental Technic Limited
USHN madaganaaaulng a1

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 24-Oct-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 759.0 mmHg
Standard - 1EC 60942 Temperature (23=3)°C © 2560 °C
Accuracy :94.0£0.3 dB and 114.0=0.5 dB Relative Humidity(50£15 %) . 500 %RH
Frequency 1at 1,000 Hz =1% Dued Date of Calibrate : 30-Nov-2023
Calibrator Serial NO. 1 181203570
| Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
Brand | Model | Serial NO.| Acoustic dB | n¥afi1 | nSefi 2| a¥afi3| wds +dB £dB | Calibrate
94.0 942 94.2 94.2 94.2
31 ACO 6226 110098 94.0 0.2 PASS
114.0 1141 1141 1141 1141
94.0 941 941 941 94.1
32 ACO 6226 110105 94.0 0.1 PASS
114.0 114.1 1141 1141 1141
94.0 93.9 93.9 93.9 93.9
33 ACO 6226 110096 94.0 0.1 PASS
114.0 113.8 113.8 113.8 113.8
94.0 94.1 941 94.1 94.1
34 ACO 6226 110099 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 93.9 93.9 93.9 93.9
35 ACO 6226 110097 94.0 0.1 PASS
114.0 113.8 113.8 113.8 113.8
94.0 93.8 93.8 93.8 93.8
36 ACO 6226 110102 94.0 0.2 PASS
114.0 113.8 113.8 113.8 113.8
94.0 94.1 94.1 941 94.1
37 ACO 6226 110101 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 93.9 93.9 93.9 93.9
38 ACO 6226 110106 94.0 0.1 PASS
114.0 113.9 113.9 113.9 113.9
94.0 93.9 93.9 93.9 93.9
39 ACO 6226 110104 94.0 0.1 PASS
114.0 114.0 114.0 114.0 114.0
94.0 94.2 942 94.2 94.2
40 ACO 6226 110100 94.0 0.2 PASS
114.0 114.0 114.0 114.0 114.0

/ /
Calibration By : Fali

@
Approve by f)/? A gy Z «’"’2

Thai Environmental Technic Limited ~ 1/6 Soi 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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Thai Environmental Technic Limited
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Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

24-Oct-2023

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7590 mmHg
Standard : 1IEC 60942 Temperature (23£3)°C 25.60 °C
Accuracy :94.0 £0.3 dB and 114.020.5 dB Relative Humidity(50£15 %) . 500 % RH
Frequency cat 1,000 Hz £1% Dued Date of Calibrate 30-Nov-2023
Calibrator Serial NO. : 181203570
Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
Item - T T
Brand | Model | Serial NO.| Acoustic dB | a¥fi1 |a¥efi2| nSar 3| nae +dB +dB | Calibrate
94.0 94.0 940 | 940 | 940
51 ACO 6236 152077 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
52 ACO 6226 150142 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1144
94.0 93.9 93.9 | 939 | 939
53 ACO 6226 160095 94.0 0.1 PASS
114.0 1139 | 113.9 | 113.9 | 113.9
94.0 93.9 939 | 939 | 939
54 ACO 6226 160096 94.0 0.1 PASS
114.0 1139 | 1139 | 1139 | 1139
94.0 93.9 939 | 939 | 939
55 ACO 6226 160097 94.0 0.1 PASS
114.0 1139 | 1139 | 1139 | 113.9
94.0 94.2 942 | 942 | 942
56 ACO 6226 160098 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.1 94.1 94.1 94.1
57 ACO 6226 160099 94.0 0.1 PASS
114.0 114.1 | 1141 | 1141 | 1144
94.0 94.1 94.1 94.1 94.1
58 ACO 6226 160143 94.0 0.1 PASS
114.0 114.1 | 1141 | 1141 | 1144
94.0 93.8 938 | 938 | 938
59 ACO 6226 160203 94.0 0.2 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
94.0 94.1 94.1 94.1 94.1
60 ACO 6226 160204 94.0 0.1 PASS
114.0 114.1 | 1141 | 1141 | 1144

Thai Environmental Technic Limited

Calibration By

Approve

by

77

VA

® Tel: +66(0)2373-7799(Auto) Fax:+66{0)2373-7979 @ admin@tet1995.com ® www.tet1995.com

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




Thai Environmental Technic Limited
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Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date : 24-Oct-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 759.0 mmHg
Standard  IEC 60942 Temperature (233)°C . 2560 °C
Accuracy :94.0 £0.3 dB and 114.020.5 dB Relative Humidity(50+15%) :  50.0 % RH
Frequency :at 1,000 Hz +1% Dued Date of Calibrate : 30-Nov-2023
Calibrator Serial NO. 1 181203570
Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
Item b T 7
Brand | Model | Serial NO.| Acoustic dB | n3sfil |n3afi2z|nSefia| wds | =dB +dB | Calibrate
94.0 94.2 94.2 94.2 94.2
61 ACO 6226 160205 94.0 0.2 PASS
114.0 114.1 1141 | 1141 | 11441
94.0 94.2 94.2 94.2 94.2
62 ACO 6226 160211 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 114.2
94.0 94.1 94.1 94.1 94.1
63 ACO 6226 160212 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
64 ACO 6226 160213 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 93.9 93.9 93.9 93.9
66 ACO 6226 160215 94.0 0.1 PASS
114.0 113.9 | 1139 [ 1139 | 1139
94.0 94.1 94.1 94.1 94.1
67 ACO 6226 160216 94.0 0.1 PASS
114.0 114.1 114.1 | 1141 | 11441
94.0 94.0 94.0 94.0 94.0
68 ACO 6236 222036 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 94.0 94.0 94.0 94.0
69 ACO 6236 222037 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 93.9 93.9 93.9 93.9
70 ACO 6236 222038 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 94.0 94.0 94.0 94.0
71 ACO 6236 222039 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.0 94.0 94.0 94.0
72 ACO 6236 222040 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140

/ﬂ/
Calibration By :

Approve by @ ?2’11\,%,%“ M

Thai Environmental Technic Limited  1/6 Sai 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






TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD SO! 18. SUANLUANG. SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-29  FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(»/)Saithip Meangmai

() Warakorn Lerngagtrakul

( ) Ponpan Paipim

Issue Date :

Wy
S,

Y,
o

e NT
gl <
NSC-TISI-TIS17025
CALIBRATION 0008
Cert.No.: 23CHOB44
Page.: 1of 2

pH Meter

Horiba
LAQUA-PH1300
BOBD0012
Ins-LAB-028

Used ltem

31 October 2023
01 November 2023
2310-08430C-7

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240

Laboratory (Thai Environment Technic Limited)
(254 - 24.2) °C

(69.3 - 66.7) %

In - house method :

- CP-OCH2 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)
Khit Ruttanaprapachai

Sallbys

Approved Signétory

10 November 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not 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 0060438



Condition of this calibration result

1. Reference Standard Instrument : -

Instrument
1) Document Process Calibrator
2) Digital Thermometer -

Cert. No.: 23CHO644
Page.: 20f2
Serial No. 1D No. Cert. No. Due Date
43160066 130RC082 23E1284 10 Apr 2024
130RC018 2371595 13 Sep 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials

Buffer Solution
pH 1.679
pH 4.008
pH 6.865
pH 9.181
*pH 12.45

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

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

Manufacturer Lot No.
CPA chem 823319
CPA chem 931958
CPA chem 788996
CPA chem 931960

Hach Lenge GmbH C02902

Exp. date
20 Jun 2024

01 Oct 2025
01 Jan 2024
01 Oct 2024
18 Nov 2023

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (1.7,4,7,10)

Unit Under Nominal | Standard . Uncertainty of | Coverage
. . Actual Reading
Calibration Value Voltage Measurement factor
Input (ftmV) k
pH mV mV pH
pH Meter 1.680 314.73 314.7 1.680 0.058 2.00
S/N.: BO6D0012 4.000 177.48 177.4 4.000 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -129.0 9.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00
Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.7,4,7,9)
Unit Under Standard pH Actual pH [Actual mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) (%) k
pH Electrode 1.679 1.686 296.3 0.0071 2.13
S/N.: 9X3D0537 4.008 3.992 159.1 0.0089 2.25
6.865 6.845 -10.1 0.015 2.20
9.181 9.138 -143.8 0.014 2.00
*12.45 12.427 -335.9 0.056 2.00

Remark: *: Not NSC-ONSC Accredited

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 %.
-00o0-

2l

a1188741




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CALIBRATION AND TESTING EQUIPMENT SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250

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

Cert.No
Certificate of Calibration Page
Equipment : Turbidity Meter
Manufacturer : Thermo Scientific
Model : EUTECH TN-100
Serial No. : 2655003
ID. No. : -
Condition As-Received: Used ltem

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

27 October 2022
31 October 2022
2210-0875WSC-3

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

(25 + 2.5) °C
(50 + 20) %

In - house method : CP-CH11

based on direct measurement by
using Formazin standard solution

Walalak Sirithean

Wl -

Approved Signatory

1 November 2022

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

This certificate may not be reproduced other than in full, except with the prior written

approval of the head of Calibration and Testing Equipment Services.

.. 22CH1490
. 1of2

A 0009938



Cert.No.: 22CH1490

Page.: 2 of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (S| unit) through
Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 22H1313 12 June 2023
2) Electronic Balance B134206712 140RC007 22MM181 22 Feb 2023
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 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 20,100,800 NTU
Turbidity Meter Serial Number : 2655003

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) ( NTU) (£ NTU) k
0.1 0.18 0.026 2.06
20 201 0.39 2.00
100 100 0.74 2.00
800 799 21 2.00
Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

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 %.
-00o-

Mok, .

a 1133333



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

TEL.0-2717-3000-20  FAX. 0-2719-9484

Certificate ﬁf Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

{ )/Pornthippa Tameyakul

( /) Malee Butkruea
() Suwit Imjai

Issue Date :

tfis
S,

)

v,

)

W

)

Z, N

BITESNNS
KIARRY

g Roe
NSC-TiSI-TIS17025
CALIBRATION 0008

Cert. No.: 23TM673
Page: 10of 3

BOD Incubator
Accuplus

i250
0408-0115-0008
TET.LAB.BODO05

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

Laboratory (Thai Environmental Technic Limited)

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

Khit Ruttanaprapachai

Wk

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not 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.: 23TM873
" Condition As-Received : Used ltem Page: 20of 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 Detector ( RTD ).

The temperature scale used was based on {TS-90.

Condition of this resuit of calibration

+ 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
~ 1) Data Acquisition 34972A MY57013711 22L.M03 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.

<. Resuit of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
’ Beginning Finished
Temp. (°C) 25 26
f REL.Humid. ( % ) 51 54
2 s AC Supply ( Volt ) 221 221
A (&) c‘;
! 3 0> Position : Ref. Std.
. . iD No.:
g 1+~ |8 ! 18-18RTD-01
5 P77 2 18-18RTD-02
Wz ,Z/T_t_ ° / 3 18-18RTD-03
M - s 4 18-18RTD-04
~ vy ° 5 18-18RTD-05
6 18-18RTD-06
7 18-18RTD-07
Probe installation Details : Dimension of Chamber : 8 22-18RTD-08
a= 10 om D= 048 m 9 (ref.) 18-18RTD-09
b= 10 cm W= 050 m
c= 10 cm H = 1.4 m
Capacity = 026 m

a 1158205



- Equipment : BOD Incubator Cert. No.: 23TMB73
~ Gondition 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| UucC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c) (°’c)y | (c) (£°C) (’c) (°C) k
20.0 19.8 19.7 0.54 0.37 1.1 2
‘| Calibration Measured Temperature ( °C ) .
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 20.121 | 20.227 | 19.983 | 20.098 | 19.992 | 19.953 | 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 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 time or at as close an observation 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 observation.

uuc*
Note :

Unit Under Calibration

The reported uncertainty of measurement was included stability and excluded uniformity .

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 %.

-00o0-

a 1158204







Certificate of Calibration

Certificate Number . SPR23010143-8 Page: 1 of 3

Customer . Thai Environmenta!l Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan

Sung, Bangkok 10240, Thalland,

Equipment Name . DO Meter
Manufacturer > Horiba
Model D OM-71G
Serial Number’k o + D75J0013
ID. Number : No.08

Environmental Conditions

Ambient Temperature © 23°CT 2°C Received Date © 13 Jan 2023
Relative Humidity P 50% T15% Calibration Date © 14 Jan 2023
Location of Calibration o in-Lab Recommend Due Date D44 Jan 2024
Calibration Procedure : In-House Method Date of Issue © 15 Jan 2023

Method of Calibration _

This certifies that the above instrument was calibrated in compliance with the calibration system
requirement of ISOAEC 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 reportad herein apply oniy to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by : Mr.Pitak Srisutam Approved by %\LV/

Calibration Officer { Ms.Bussakorn Chaikaew )

Authorized Signatory

SP-FM-04-15 rev.0



Calibration Report

Certificate Number : SPR23010143-6 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Zero Oxygen Solution HI7040L Lot, S0066/21 01824 31 Jan 2027
Electronic Balance N/A 14246789 SPR22110015-7 | 10 Nov 2023
Standard Weight Set Class £2 B746971965 C02221802 16 Sep 2023
Traceability

This certificationis traceable to the Interriztional System of Unit imaintained at:
HANNA - Hanna Instruments (Thailand) Lid,
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

SPC - SPC Calibration Center Co;Lid.

SP-FM-04-15 rev.0



Result of

Certificate No.:  SPR23010143-8

Page : 3 0of 3
Function : Dissolved Oxygen Permanance Test Unit - mg/L
Actual Uncertainty
Range UUC. Reading Error
Standard ( £)
0.3 0.23 : ~0.07 0.13
0-40
8.3 8.15 -0.15 0.13

Note:

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

This Certificate is not certified for any commercial iransaction.

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 895%

- End cf Certificate —

SP-FM-04-15 REV.0






st et
N

TECHENOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN) m&
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ":///’;’\Q\;}E

s
s, A
334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ARG

TEL. 0-2717-3000-29  FAX. 0-2715-0454

HSC.TISLTE
CALIBRATION 0008

Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :
Modeti :

Serial No. :

ID Ne. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Retlative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(*./) Saithip Meangmai

( ) Warakorn Lerngagtrakul

{ ) Ponpan Paipim

issue Date :

Spectrophotometer
Perkin Elmer
Lambda 365

365K9042909

Used item

18 August 2023
18 August 2023
2308-04680C-1

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

23CHO483
10of3

Laboratory (Thai Environment Technic Limited)

(25.5-25.3)°C (On-Site)
(57.8-60.6)% (On-Site)

in - house method :

CP-OCH4 based on ASTM E 275-01

Kunchit Promprat

Approved Signe;tory

22 August 2023

The Uncertainties are for a confidence probability of approximately 95%

This cenificate may not be reproduced other thun in full, except with the prior wiltten

Approval of the head of Corporste Services 3 1 Equipment Calibration and Testing Services.

A 0057186




GCert. No.: 23CHO493

Page: 20of 3
Condition of calibration result
. Reference Standard Material :
Material Serial No. Certificate No. Due date
1. Absorbance Standard set 8331 105939 28 Sep 2024
2. Wavelength Standard set 8417 100498 25 Mar 2024
3: Wavelength Standard set 8418 100499 25 Mar 2024
4. Stray Light Standard set 8419 108963 01 Feb 2025
. 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 maintained through ;
- Starna Scientific Ltd.
Spectral BandWidth : 1 nm
Scan Speed : 30 nm/min
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage
of Reference Material Hue Reading Measurement Factor
{nm) (nm) (xnm) k
418.53 418.54 0.12 2.00
536.52 536.13 0.12 2.00
638.00 837.64 0.14 2.05
£84.50 684.49 0.13 2.00
879.41 879.42 0.12 2.00

a 1176586



Cert. No.: 23CH0O493

Page: 30f3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
{nm) { Abs) {Abs) {£Abs) k
Zero 0.0000 0.0028 2.00
0.5712 0.5699 0.0031 2.00
420.0
0.7510 0.7494 0.0031 2.00
1.0893 1.0877 0.0033 2.00
Zero -0.0001 0.0028 2.00
0.5224 0.5209 0.0028 2.00
546.1
0.6856 0.68389 0.0028 2.00
0.9937 0.9921 0.0028 2.00
Zero -0.0001 0.0028 2.00
0.5397 0.5375 0.0028 2.00
635.0
0.6832 0.6810 0.0028 2.00
0.9886 0.9861 0.0028 2.00
Stray Light
* Straylight at
Reading at 260.74 nm * 0.11 nm
260.74 nm % 6.11 nm
Abs 2.0488
%T 0.8951

Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

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

- Cut-off wavelength of stray light reference material {Potassium lodide) at wavelength 260.74 nm £ 0.11 nm

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 260.74 nm = 0.41 nm
- * : Not NSC-GNSC Accredited

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 %.

'ooo—' : S P gxﬂ%}p

a 1176585






WO-WO0-02471695/

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 13t matagunadeyIne

Date Tested:

September 29, 2023

1@ Recommendation Recertification
Address :  1/6 BOHTINANY 145 Period 6 Months
UUNTTINUIY LUATZWINEN Recertification Due: March 29, 2024
NTUNWNMIUAT 10240 Date Last Certified: April 3, 2023
User Name: Khun Nattapong Visit Number: 20f2
Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 8000

S10

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

SERIAL NUMBER
07851310024C

CALIBRATION NUMBER

PART NUMBER
N069-1579

N930-0221

COMMENTS

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
November 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 1 of 4

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



WO-WO0-02471695/

For the Betfer

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07851310024C DATE TESTED : September 29, 2023

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

IR

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

~

C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

~

E. Inspect and leak check pneumatics drawers.

HHEBEBEE
A A

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

~

A. Inspect and clean all optical components.

~

B. As regiured, check and replace all purgebfilters.

HEE
A

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

HH
A

B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

~

A. Torch View Alignment.

HiBE
A

B. Wavelength Calibration.

Page 2 of 4

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



For the Better

WO-WQO-02471695/

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
SERIAL NUMBER : 078S1310024C DATE TESTED : September 29, 2023

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

Ni 231.604 nm <0.011 0.00790

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

Zn 206.200 nm % RSD <1.0 0.60

Mg 280.271 nm % RSD <1.0 0.36

Mg 285.213 nm % RSD <1.0 0.67

Ba 455.403 nm % RSD <1.0 0.72
Detection Limits : Axial As 193.696 nm 3(SD) ppb 1.11

Se 196.026 nm 3(SD) ppb 7.96

TI  190.801 nm 3(SD) ppb 0.05

Pb 220.353 nm 3(SD) ppb 3.67
Detection Limits : Radial As 193.696 nm 3(SD) ppb 0.28

Zn 213.857 nm 3(SD) ppb 0.83

Mn 257.610 nm 3(SD) ppb 0.07

La 379.478 nm 3(SD) ppb 1.89

Ba 455.403 nm 3(SD) ppb 0.08

Ba 493.408 nm 3(SD) ppb 0.12
BEC : Axial (B X 1000)/(S-IB) Mn 257.610 nm <30 ppb 15.70
BEC : Radial (IB X 1000)/(1S-1B) 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



WO-WO0-02471695/

S

For the Bett

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07851310024C DATE TESTED : September 29, 2023

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.
Service DepartmeptPerkinElmer Ltd.

S5 9vS LM

( iphan Promlumda )

Avthorized Representative :

Service Engineer

Page 4 of 4

PerkinEler Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Mumber: N9300221

Description:
fatrix:
Lot Number:

Instrument Calibration Standard 4
5% HNOs
58-168CRY1

Certification Date: MAY - 2&?2
Expiration Date: %GV 3 a 292%

* Instrumnental Analysis using ICP Spectrometer:

Analyte  Labeled
As 100 pg/mL
Ti 100 pgimL
Cd 50.0 yg/mb.

* - indicates NiST SRM

Measured SRM Analyte Labeled Weasured SRM
99.8 ygfmb. 3103a" Pb 50.0 pg/mL 48.8 pg/mL 3128
98.4 pg/mL 3158 Se 50.0 ug/mL 49.8 pgimL 3149*
50.0 yg/mL 3108*

1 - indicates CRM {when NIST SRM is not available)

Reference Multi: Lo## 57-156CR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sels fraceable to NIST.
We guaraniee that our PerkinEtmer TruQ Atamic Speciroscopy Standards are stable and accurate to £0.5% of vertified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. Fhis value is'the surh of cumulative errors assoclated with the analylical determinations, pipetting, and diluing (o final

volume. For these solutions we

use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-tins

ad bottles. All glassware used is class A,

} Certifying Officer: (\f * &Ww

?@%{émﬁém@aﬁ

8.5.6. e 1-203-825-4600
» U.5.4. Toil Frop: T-BO0-752.4000

Visit www. perkinelmer.com/}asoffices for a complete listing of our global offices.




PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinEimer Number: N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNOs
Certification Date: MAY - 2322

Lot Number: 58-169CRY1
Expiration Date: NOV 3 0 ZBiﬁ

* instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM

As 100 pg/mL 99.8 pg/mlL 3103a* Pb 50.0 pg/mL 49.9 pg/mlL 3128
T 100 ug/mL 99.4 pg/mL 3158* Se 50.0 ug/mL 49.8 pug/mL 3149

Cd 50.0 pg/mL 50.0 pgimL 3108*
* . indicates NIST SRM 4 - indicates CRM (when NIST SRM is nat available)
Reference Multi: Lot# 57-156CR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are calibrated with-weight sets traceable to NIST.
We guarantee that our PerkinEimer TruQ Atemic Speciroscopy Standards are siable and accurate lo +0.5% of cerified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normat laboratory
conditions. “This value is-the sum of cumulative errors associated with the analylical determinations, pipetting, and diluting to final
volume. For these solutions we usz high purity acids, ASTM Type | water (18 megohim double delonized), and leached, triple-rins

ed bottles. Al glassware used is class A

} Certifying Officer: {tf * 59&52;”134/67

PerkinElmer’

.55, Tel: 1-203-825-4600
.54 Toll Free: 1-800-782-4000

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.




PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Mumber: N0621579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 58-146CRX1

Certification Date: APR - 2@22
Expiration Date: QCT 3 62323

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
AS 50.0 pgfmk.  49.3 pg/mL 3103a" Ni 10.0 pg/mL 9.89 pg/mL 3136*
K 50.0 pg/mL  50.0 yg/mL 31412* Sr 10.0 pg/mL 10.0 ug/mL 3153a*
La 10.0 pg/mL .91 pg/mL 3127a* Zn 10.0 yg/mb 9.99 pyg/mL 3168a*
Li 100 pg/mL 9.96 pg/mb 31292* Ba 1.00 pg/mL 0.996 ug/mL 3104a*
Mn 10.0ug/mL 10.1 pg/mb 3132 Mg 1.00 yg/mL 0.992 pg/mL 3131a*

* - indicates NIST SRM T - indicates CRM {when NIST SRM is not available)
Reference Multi: Lot# 57-138CR, 3-250MJ, 57-024CR, 57-20BCR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets tracaable to NIST.
We guaraniee that our PerkinEtmer TruQ Atormic Specliescopy Standards are stable and accurate o £0.5% of cerified
conceniration until the expiration date, provided the standards are kept tightty capped and stored under normat laboratory
conditions. This value is the sum of cumilative errors assosiated with the analytical determinations. pipetting; and diluting to final
volume. For these sciitions we use high puiity acids, ASTM Type | waler (18 megohm double deionized), znd leached, tripie-rins
ed botlies. All glassware used {3 class A,

} Certifying Officer: ? s &‘K{%

PerkinElimer’

U.SA. Tek: 1-203-925-4600
1.5.4, Tolt Free; 1-880-752-4000

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.



PerkinElmer TruQ

Atomic Spectroscopy Standard
Certificate of Analysis

PerkinElmer Number: N0691579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 58-146CRX1

Certification Date: %’%ﬁff oo 2§§§

Expiration Date: NAY 3 ) 2023

* Instrumental Analysis using ICP Spectrometer:

Apalyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 yg/mL  48.3 ug/ml 3103a* Ni 10.0 pg/mL 9.89 pg/mb 3136*
K 50.0 pg/mL  50.0 pgfml 31412 Sr 10.0 pg/mL 10.0 pg/mb 3153a*
La 10.0 yg/mb 8.91 pa/mL 31273 Zn 10.0 ug/mb 9.99 ug/mbL 3168a"
Li 10.0 ug/ml. 9.96 po/mL 3129e* Ba 1.00 pg/mL 0.996 pg/mL 31042*
Mn 10.0 pgimL 10.1 pygfml 3132* Mg 1.00 yg/mk. 0.992 pg/mb 3131z"

* - indicates NIST SR 1 - indicates CRM {when NIST SRM is not available)

Reference Multi: Lot# 57-138CR, 3-250MJ, 57-024CR, 57-208CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinEimer TruQ Atomic Spectroscopy Standards are stable and aceurate 1o 20:5% of certified
conceniration untit the expiration date; provided the standards are kept tightly capped and stored under normat laboratory
condifions. This value is the sum of cumulative errors associaled with the snalytical determinations, pipetting, and diluting lo final
volume. Forthese solutions we use high purily acids, ASTM Type | water (18 megohm double deionized), and feached, triple-rins

ed botlies. All glassware used is class A,

} Certifying Officer: y * {)&55‘1{4"(0

PerkinElmer B
0.5.4 Tet 1-203-925-2600
(.8.4. Toli Free: 1-800-762-4000

Visit www.perkinelmer.com/}asoffices for a complete listing of our global effices.



Clobal Service Training Departiment

Service Engineer Certification

This is to certify that the above mentioned

Peridnbimer representative has been trained to
service the instrument indicated helow:

ICPZ2208 Optima 8300 & Optima AX/5X/7X00 Series

-\\\

/'/—W
A

Imstructons e Date: July 20, 2012

@e@ﬂ/ €:®®§§

/) fiio
Certified by: WM

{(Marnader, Clobal Training Onerations)

)
i
B

i #E ) 3
3 Shuvaes iy e
’%\ﬂt pp Ay i T et i ;‘%;ml.m-— wmta':ii
.;;_sgg}gm.w %n RN A 3 - Sy

iy

e N MR E

FRTLTAL i1 %, G SO Lo

SRR BN B s i i R
S R S

4

AL
“% ¥ h
N S L :

v@ﬂ

7
\
el

AN 7
4 s
%r}éi“-fv‘?mé” e e

I
|
I
L






Ry
W

:
Ye,,

1

)

0

TECHNOLOGY PROMOTION ASSCCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSeTISLTISN 0
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0068

o
&N\

”,

N

N
[/"/ufn\“\\\

Cert. No.: 23TM604

Page: 10of 3
-l @ &
Certificate of Calibration

Equipment : incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : E505.0595
ID No. : TET.LAB.INC 01
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 April 2023
Calibration Date : 10 April 2023
Ambient Temperature : (26 +10) °c
Relative Humidity : (50+30)%
Calibrated by : Man Pattanapongpaiboon

Approved by : % .

Approved Signatory

( ;) Pornthippa Tameyaku!
(-/) Malee Butkruea
() Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not 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 0053457



Equipment : Incubator Cert. No.: 23TM604
. Condition As-Received : Used Item Page: 2 of 3
Reference : 2304-01460C-4
.ir Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on {TS-90.

" Condition of this result of calibration

" 1. Reference standard instrument:-

instrument Model Serial No. Cert. No. Due Date

1 ) Data Acquisition 34970A MY41021843 _ 221 M172 27 Dec 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
Function of UUC* ; Temperature Source
Fresh air setting : Close Environment during calibration
L " Beginning Finished
Temp. (°C) 25 25
f REL.Humid. ( % ) 54 57
2 4 AC Supply ( Volt ) 223 219
- A o) )
1 S (on® Position : R;;f'NSté'
: o..
i S 2 8 1 18-04RTD-01
s b7 2 18-04RTD-02
' W/’z“:g,z;ic / 3 18-04RTD-03
v : g 4 18-04RTD-04
- - 5> 5 18-04RTD-05
6 18-04RTD-06
7 18-04RTD-07
Probe Installation Details : Dimension of Chamber : 8 18-04RTD-08
= 9 (ref.) 18-04RTD-09
a= 50 om D= 0.40 m
b= 50 om W= 0.56 m
c= 50 cm H = 048 m
Capacity = 0.11 me

a 1158197



Equipment :

Incubator Cert. No.: 23TMB04
.+ Condition As-Received : Used Item Page: 3 0of 3
s Reference : 2304-01460C-4
. Result of Calibration :- (™) Without Adjustment
" Function of UUC* : Temperature Source
< Fresh air setting : Close
Calibration| uuc* yucr Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(c) | (c)|(c) (£°C) (°C) (C) | k
35.0 35.0 35.0 0.065 0.32 0.67 2
41.5 41.5 41.5 0.032 0.49 0.63 2
44.5 445 44.5 0.086 0.60 0.86 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (z°C)
35.0 34.870 | 34.847 | 34.722 | 34.860 | 34.744 | 35.047 | 34.842 | 35.288 | 35.026 0.30
41.5 41.625 | 41.612 | 41.461 | 41.733 | 41.300 | 41.428 | 41.418 | 41.874 | 41.758 0.30
44.5 44,744 | 44,708 | 44.553 | 44.862 | 44.205 | 44.476 | 44.352 | 44.931 | 44,778 0.30

’ uuer :
" Note :

Unit Under Calibration

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

-000-

The reported uncertainty of measurement was included stability and excluded uniformity .

Temperature stability : One-half of the greatest maximum difference of measured temperature at 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 time or at as close an observation 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 observation.

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 %.

a 1158196



5



N
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %y
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Nt
TEL.0-2717-3000-20 FAX. 0-2719-0484 CALISRATION 0000

Cert. No.: 23TM8B05

Page: 10of 3
e L= &
Certificate of Calibration

Equipment : Incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : E505.1143
ID No. : TET.LAB.INC 02
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 April 2023
Calibration Date : 10 April 2023
Ambient Temperature : (26 £10) °c
Relative Humidity : (50£30)%
Calibrated by : Man Pattanapongpaiboon

Approved by : % .

Approved Signatory

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

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not 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 0053453



Equipment : Incubator Cert. No.: 23TMB05
Condition As-Received : Used item Page: 2 0of 3
~~ Reference : 2304-01460C-5
-+ Procedure Used :-
: Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
k The temperature scale used was based 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 22L.M172 27 Dec 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
. Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. { °C ) , 25 25
{ REL.Humid. ( % ) 54 57
2 4 AC Supply ( Volt ) 223 219
HS 3 '
(ref) e Ref. Std.
) C?H/Z Position : D No.:
S & 1 21-04RTD-11
s 7 2 21-04RTD-12
W/’z“j?D,zﬁ_ © / 3 21-04RTD-13
v b
— 4 21-04RTD-14
gt vy, a"-: 5 21-04RTD-15
6 21-04RTD-16
7 21-04RTD-17
Probe Installation Details ; Dimension of Chamber : 8 21"O4BTD’18
a= 50  om D = 040 m 9 (ref.) 21-04RTD-19
b= 50 cm W= 0.56 m
c= 50 cm H= 048 m
Capacity = 0.11 m?

a 1158195



.. Equipment : Incubator Cert. No.: 23TMB05
. Condition As-Received : Used ltem Page: 30of 3
- Reference : 2304-01480C-5
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
- Fresh air setting : Close
[ catibration| uuc* | uucr Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation{ Factor
(°C) | (c)| (c) (x°C) (°c) ()| k
35.0 35.0 35.0 0.021 0.69 0.70 2
37.0 37.0 37.0 0.077 0.61 0.73 2
44.5 445 445 0.049 0.94 0.99 2
Calibration Measured Temperature ( °C ) i
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 34.998 | 34.938 | 34.900 | 34.866 | 35.143 | 35.446 | 35.083 | 35.362 | 34.765 0.30
37.0 36.978 | 36.975 | 36.972 | 36,971 | 37.390 | 37.559 | 37.324 | 37.437 | 37.010 0.30
445 44,631 | 44502 | 44.429 | 44,412 | 44.752 | 45,106 | 44.600 | 45.021 | 44.183 0.32

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at 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 time or at as close an observation 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 observation.
- UUC* :  Unit Under Calibration

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

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 %.

-000-

a 1158194






3.5 Agilent Technologies

Customer Contact:

TAXID : 0125537008571

Ms. Ketsarin Chuayphan
ketsarin.c@tet1995.com
098-2894096

Invoice To:

Delivery Site:

Location:
Room
Bidg

Lab

Dept

Page 1 of 3

Customer Purchase
Order Number:

Customer Number:
70494476

Service Request:

Service Request Date:

Service Order:
6005760665

6904719817

Service Confirmation:

Direct Inguiries to:
Contact Name:
Contact E-mail:
Contact Telephone:
Contact Fax:

Learn more about Agilent's Special Dffers, Products, Services and our

Customer Contact Center
ccc-smt@agilent.com
+662 637 6363

+662 632 4334

full range of laboratory productivity solutions optimized for your
applications and workflows. Visit us at www.agilent.com/chem

DRIGINAL



Service Confirmation Number: 6904719817
Service Confirmation Date: 07.02.2023

Service Instrument:

Model Model Description Serial Number System Handle Parent Asset

Number

SYS-FL-ECL| Fluarescence Cary Eclipse

P System

10076800 | Fiber optic dip prb cpir MY17330001 SYS-FL-ECLP
accessory,fluo

G9800A Cary Eclipse Bundle MY18040003 SYS-FL-ECLP

Service ltems:

Item | Service/Part # | Description Qty Entitlement Service Start! Service End
1000 |PM Preventive Maintenance 1.00 Agreement 08.02.2023 | 08.02.2023
Entitlement -
100 % covered

Additional Information:

Page 2 of 3



Service Confirmation Number: 6904719817
Service Confirmation Date: 07.02.2023

Service information:

Problem Description:
WU-S-PM-FL-ECLP-5001095311

Service Provided:

Clean all board and sample compartment. Optimization lamp align. Perform wavelength accuracy, reproducibility,
spectra bandwidth, stray light and raman water test. After done the instruments tests all passed

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: Travel Hours:

3.5 1.0

Customer Field Service Customer Field Service Date:
Representative Name: Representative Signature: 12023-02-08
Panthep Kurasathain

Customer Name: Customer Signature: Date:
Dokruk Silae ' " 2023-02-08

Additional Comments:

Page 3 of 3



Agilent
CrossLab

From Insight to Outcome

Agilent CrossLab Start Up Services

Agilent Cary Eclipse Fluorescence System
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

.
Y

Revision: A.QQ, Issued: 8 March 2022 ®e0p"
2 Agilent

)
Document Number: SD-MAQ00173 Pagelof _LZ N “’..
© Agilent Technologies, Inc. 2022 : o .



Agilent .
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist SE @gg i@% %

From Insight to Qutcome

Introduction

Customer Information

o Customers should provide all necessary operating supplies upon request of the engineer.

e Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for reqular maintenance and are
encouraged to observe the service representative.

e Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

e If asystem requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revision: A.00, Issued: 8 March 2022 9 ‘0:9"
Document Number: SD-MAQQ0173 Page & of 22~ "t Res, Qg I@E‘EE
© Agilent Technologies, Inc. 2022 e

-
.



Agilent
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist {:?@ %S gﬁ% %

From Insight to Outcome

Important Customer Web Links

e To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

e To access the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

> Sample Prep and Containment
» Chemical Standards

»  Analysis

»  Service and Support

o Application Workflows

e The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

e Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

e Need to place a service call? Flexible Repair Options | Agilent

e : K
Revision: A.00, issued: 8 March 2022 ?5@g® a
Docurnent Number: SD-MA000173 Pagez of 22 '":e.::“ gg Ient
© Agilent Technologies, Inc. 2022 R



,,,F% Agilent
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist W ?@Sé ig@% gg

From Insight to Outcome

Service Engineer’'s Responsibilities

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

e Only select those pages that relate to the system or module being serviced.
e Complete empty fields with the relevant information.
o Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v"".

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

e Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

e Complete the Service Review section together with the customer.
e Complete the fields for page numbers at the foot of each selected page

e Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

e Ask the customer to sign the Service Verification section including the customer’s and your
signature.

Additional Instruction Notes

e The following samples and tools are required to perform the Instrument tests detailed in this
procedure:;

! Silica diffuser (supplied with instrument) 110674800

Holmium Perchlorate | 6610022100

Sbééial c;ell holder for'Holmium Peféhibrate sdlﬁﬁon ‘ o ‘ 11 0678600
:V_.Séale,dwa;e.;é.ljvﬂétte i i e e s o o s 10t s s o e+ o vt i 3 < o 18 ottt m e = 3 <4 sttt e onse s gm0 ; ”é’é'_{éaz‘;‘lééoﬁ v P -

Revision: A.00, issued: 8 March 2022

Document Number: SD-MAQ00173 page Aot &2 ‘.%aa@‘. ﬁgllent
© Agilent Technologies, Inc. 2022



Agl ent
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist ?@S g g@@%

From Insight to Outcome

Instrument Maintenance

Select the appropriate service to be performed.

B/Major Preventive Maintenance (Yearly)

System Information

[ Check this box if an instrument configuration report is attached mstead of completing the
table.

égw i "
Thai vawwvmm’}a\ Techir Lid.

[0 N O g AW N

Revision: A.00, Issued: 8 March 2022
Document Number: SD-MAQ00173 Page_j_of_QZ "'ae@@" Agl Ient

© Agilent Technologies, Inc. 2022



Agllent
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist ?@gg é@@g S

Fram Insight to Qutcome

Preparation

@ Discuss any specific issues with the customer before starting.
Review the instrument logbook for recorded problems and comments.

3 Save instrument control settings before starting the procedure.

D/Perform a general inspection of the system for cleanliness.

E/éheck for proper installation of parts, assemblies, sensors etc.

(¥ Check system for required installation of components and implementation of Service Notes

?/heck for required firmware updates and verify with customers if they would like it installed.
Run the system performance tests

Revision: A.0Q, Issued: 8 March 2022
Document Number: SD-MA000173 Page bof 42 '°'%.?°' Ag Il@nﬁ
© Agilent Technologies, Inc. 2022 ’



Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist gé @wg éﬂgg% @

From Insight to Outcome

Major Preventive Maintenance Procedures

Clean and Inspect

With the spectrophotometer cover removed:

Mean external cover.

Brush off any internal dust
D/CIL:an dust from printed circuit board (PWB) surfaces and surrounds.
IZ/ lean sample compartment windows.
Ck/ilean cell holder.

Inspect the condition of the following parts. Make a note in the comments section as a possible
follow up action if any part requires replacement:

B/I spect condition of source mirrors.
%speot condition of instrument cooling fan.
B/Inspect condition of wavelength drive segments and springs.
& Inspect condition of filter wheel.
Eﬁ?spect condition of sample compartment accessory fasteners.
IZ/I/I'nspecﬂ condition USB/GPIP connector and cables.

Inspect condition of the power supply and cables.

Adjustments

= Check wavelength drive segment backlash and adjust if necessary.
E}/Optimize the Xenon source lamp.

Restore Instrument

[¥" Replace and clean spectrophotometer external cover.
Return instrument to initial operating condition.

Operational Checks
g'*}norm firmware upgrade if applicable.

|Z’/xerform calibration routines from within the Validate application.
Run the Instrument Performance Tests

Revision: A.00, Issued: 8 March 2022 -9

:
(A =
Docurnent Number: SD-MA000173 page T of 22 ":h.éo:" Aglgenﬁ
a?

® Agilent Technologies, Inc. 2022 R .



Agilent
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist ijgw %M

From Insight to Outcome

Service Review

[1-Attach available reports/printouts of all tests to this documentation.

[@" Record the Preventive Maintenance service activity in the customer's records/logbook.

@ Record the PM event in the Smart Alerts logbook, if applicable.

IZ/U ate/reset instrument maintenance counters as appropriate.

D/Afi?x the PM sticker to the system or instrument logbook based on the customer's request.
@ Complete the Service Engineer Commments section if there are additional comments.
IZ]/ view this service, parts replaced, and test results obtained with the customer.
Kiﬁmplete the Signature Page with both Service Engineer and Customer signatures.

Lamp Conditions

| Signal (AU) S 1504

Ex. Wavelength (nm) S A0
r— Wave!ength (nm) e e e ;;JUO
S (Sec) e e e e 0 \OO
.EX Sht(nm) e o . 15 . S

Revision: A.00, Issued: 8 March 2022
Document Number; SD-MAQ00173 Page Zof __ZJ . g.e: e @g I I @E‘EE
© Agilent Technologies, Inc. 2022



Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist

Test Results

Wavelength Accuracy Ex. Mono (Xe)

avelength Accuracy Em Mono (Xe)

Wavelength Reproducnbtllty Em. Mono (Ho)
Spectral Bandw:dth Accuracy Ex Sht -1 5nm

avelength Reproduclbr ity Ex Mono (Xe) ‘

Spectral Bandwrdth Accuracy Ex Sht 2 5nm ' ' .

pectral Bandwrdth Accuracy Ex Slrt 5nm

Spectral Bandwrdth Accuracy Em Slit-1. 5nm :

Spectral Bandwrdth Accuracy Em Slrt 2. 5nm ;

Spectral Bandmdth Accuracy Em Sht 5nm

Spectral Bandwidth Accuracy Em Slit - ‘lOnm : :

Spectral Bandwrdth Accuracy Em Sht 20nm

Raman water Sensmvrty Ex 350nm

Raman water Sensmvrty Ex SOOnm

Revision: A.00, Issued: 8 March 2022
Document Number: SD-MAG00173 Page _q,
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'y

“8d

L3
@

-]
©

°

~ Agilent

CrossLab

From Insight to Outcome

.
®
-]
-]
[
.

By

Inz

t'.
e
Do
1]

.I.

Agilent



Agxlent
Agilent Cary Eclipse Fluorescence System Preventive Maintenance Checklist E"ngg‘: é%

From Insight to Outcome

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

E(Section Not Applicable.
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From Insight to Outcome

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Service Verification

Service Request Number: Date Service Complied:
koo Lo % Fy Qo2
Service Engineer Name: Customer Name:
PONTHEP MO YAPTH O o
Service Enging i?naturez Customer Signature:
Total number of pages in this doéumént:
Y 2
Revision: A.00, Issued: 8 March 2022 -

L]
o9 a
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Eclipse Validation Report

Report time 8/2/2023 10:41:00

Batch file

Instrument Eclipse
Instrument serial number MY18040003
Software Version 1.2(146)
Firmware Version 2.12

Wavelength Accuracy Ex.Mono (Xe)

Instrument Parameters

8_2_2023 10;41;00.FBVO

Pt

Scan mode Excitation
Scan type Fluorescence Excitation
Ex.Wavelength (nm) 541.92
Ex. Slit (nm) 1.5
Ex. Filter Auto
Ave. time (s) 1.00000
Data interwval (nm) 0.15
Tolerance of 541.92nm peak ?0.50nm
Tolerance of 260.54nm peak ?1.00nm
Ex. PMT (V) 847
300 —f
El
L
Z 250 —
8
=
200 —
540 542 544
W avelength (nm)
541.92nm peak found at 542.13nm PASSED
Ex. PMT (V) 825
300 —
T 250 —
&
>
G
§ 200 —
=
150 —
100 —
258 260 2602
W avelength (nm)
260.54nm peak found at 261.32nm PASSED
Pt
Wavelength Accuracy Ex.Mono (Xe) test Passed
Wavelength Accuracy Em.Mono (Xe)
Instrument Parameters
Scan mode Emission
Scan type Fluorescence Emission
Ex.Wavelength {nm) 0.00
Ex. slit (nm) 5

A%, lZ?,



Ex. Filter Auto

Em.Wavelength (nm)} 541.92
Em. S8lit (nm) 1.5
Em. Filter Auto
Ave, time (s) 1.00000
Data interwval (nm) 0.15
Tolerance of 541.92nm peak 20.50nm
Tolerance of 260.54nm peak ?1.00nm
Ex. PMT (V) 437
Em. PMT (V) 591
800 —
T 700 —
s
=
2
g 600 —
E
500 -
540 542 544

W avelength (nm)

541.92nm peak found at 541.79nm PASSED
"

Ex. PMT (V) 437
Em. PMT (V) 689

Intensity (a.u.)

60
av

260.54nm peak found at 261.08nm PASSED
——

Wavelength Accuracy Em.Mono (Xe) test Passed

Sequence completed

Operator Signature

=

Supervisor Signature Date

nnl;’)

elength (nm)

pate : _§ F) 1027

. ‘Q)iqf’)
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Eclipse Validation Report

Report time

Batch file

Instrument

Instrument serial number
Software Version
Firmware Version

8/2/2023 10:44:55

8_2 2023 10;44;55.FBVO
Eclipse

MY18040003

1.2(146)

2.12

Spectral Bandwidth Accuracy Ex.Slit

Instrument Parameters

Scan mode Excitation
Scan type Fluorescence Excitation
Ex.Wavelength (nm) 350.00
Ex. Slit (nm) 1.5
Ex. Filter 250 -~ 395 nm
Ave. time (s) 1.00000
Data interval (nm) 0.15
Ex. Slit (nm): 1.5 Scan Range ~3nm to 3nm
Ex. S1lit (nm): 2.5 Scan Range -5nm to 5nm
Ex. Slit (nm): 5 Scan Range ~10nm to 10nm
300 —
250 —
-~ 200 —
3
8
2 150 —
w
3
£ 100 —
50 —
0
-2 0
W avetength {nm)
300 —
T 200 —
&
=
2
k)
£ 100 -
0
= 3 )
W avelength {nm)

I\Ba’m




300 —

5 200 —
&
=
k3
£ 100

0

-10 .5 0

W avelength (nm)

Ex. Slit (nm) Ex. EHT (V) Tolerance (nm) Measured (nm) Result
1.5 684 1.300 - 2.050 1.564 ., Passed
2.5 571 2.250 - 2.800 2.462 -~ Passed
5 508 4.900 - 5.800 5.279 _ Passed

Spectral Bandwidth Accuracy Ex.Slit test Passed

Spectral Bandwidth Accuracy Em.Slit

Instrument Parameters

Scan mode Emission

Scan type Fluorescence Emission
Ex.Wavelength (nm) 350.00

Ex. Slit (nm) 5

Ex. Filter Auto

Em.Wavelength (nm) 400.00

Em. Slit (nm) 5

Em. Filter Buto

Ave. time (s) . 1.00000

Data interval (nm) 0.15

Ex. Slit (nm): 1.5 Scan Range -3nm to 3nm
Em. Slit (nm): 1.5 Ex. WL {nm) 350.00
Ex. Slit (nm): 2.5 Scan Range ~5nm to 5nm
Em. Slit (nm): 2.5 Ex. WL (nm) 350.00
Ex. Slit (nm): 5 Scan Range -10nm to 10nm
Em. Slit (nm): 5 Ex. WL (nm) 800.00
Ex. Slit {nm): 10 Scan Range -20nm to 20nm
Em. Slit (nm): 10 Ex. WL (nm) 850.00
Ex. Slit (nm): 20 Scan Range -20nm to 20nm
Em. Slit {(nm): 20 Ex. WL (nm) 900.00
150 —
3T 100 o
&
= 50 —
0 —

T T

0
W avelength {(nm)

16] 22



Intensity (a.u.)

Intensity (a.u.)
F-y

T

0

W avelength (nm)

/.

-1 -5 0 5 1
W avelength (nm)
8 —
[} —
El
> 4 -
5
z
2 —_
-2 10 0 10 2
W avelength (nm)
8 —
(5] —]
2 ——d
-2 10 0 10 2
W avelength (nm)

Em. Slit (nm) Ex. EHT (V) Fm. EHT (V) Tolerance (nm) Measured (nm) Result
1.5 982 1000 0.750 - 1.450 1.189 ~ Passed
2.5 761 792 2.000 - 2.750 2.418 Passed
5 797 568 4.500 - 5.500 5.129 Passed
10 805 531 9.700 - 11.000 10.083 Passed

A< Pl-\



20 1000 588 19.000 -~ 22.00 20.510
Spectral Bandwidth Accuracy Em.Slit test Passed
Stray Light
Instrument Parameters
Scan mode Emission
Scan type Fluorescence Emission
Ex.Wavelength {(nm) 350.00
Ex. Slit (nm) 5
Ex. Filter Auto
Em.Wavelength (nm) 350.00
Em. Slit (nm) 5
Em. Filter Auto
Ave. time (s) 10.00000
Ex. PMT (V) 515
Em. PMT (V) 347
Tolerance for the stray light test Int.(2)/Int.(l): 20.0007
The measured ratio of Int. (2)/Int.(1): 0.00031
—t

Stray Light test Passed

Sequence completed

Operator Signature : ; ;6

Supervisor Signature

1%[s2

Date : % F;’l/) 2025

e+ ¥ li s

Passed
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Eclipse Validation Report

Report time

Batch file

Instrument

Instrument serial number
Software Version
Firmware Version

8/2/2023 11:04:39

8 2 2023 11;04;39.FBVO
Eclipse

MY18040003

1.2(146)

2.12

Raman water Sensitivity Ex. 350 nm

Instrument Parameters
Scan mode

Scan type
Ex.Wavelength {(nm)
Ex. Slit (nm)

Ex. Filter
Em.Wavelength (nm)
Em. Slit (nm)

Em. Filter

Ave. time (s)

Data interval (nm)

Ex. PMT (V)
Em. PMT (V)

6§00 —
3
S 400
=
K]
=
Q
=
200 —

Emission

Fluorescence Emission
350.00

10

Auto

372.00

10

Open

1.00000

0.20

4493
935

Tolerance for Raman water
The measured Raman water

Raman water Sensitivity Ex.

400 420 440
W avelength {(nm)

(Ex.350 nm) S/N test: > 750:1
(Ex.350 nm) S/N: 1508:1
228

350 nm test Passed

Raman water Sensitivity Ex. 500 nm

Instrument Parameters
Scan mode

Scan type
Ex.Wavelength {(nm)
Ex. Slit (nm)

Ex. Filter
Em.Wavelength (nm}
Em. Slit (nm)

Em. Filter

Ave. time (s)

Data interval (nm)

Ex. PMT (V)
Em. PMT (V)

Emission

Fluorescence Emission
500.00

10

Auto

560.00

10

550 - 1100 nm

1.00000

0.20

449
1000

11022

6



100 - I
80 — [/A
El
s 60 —
=
B
=
< 40 -
£
20 -
o0 —
T T T 4 T
560 580 600 6 20 6 40 660
W avelength {(nm)

Tolerance for Raman water (Ex.500 nm) S/N test: > 500:1
The measured Raman water (Ex.500 nm) S/N: 820:1

Raman water Sensitivity Ex. 500 nm test Passed
Sequence completed

Date : % Ffl? ZUZ)

Operator Signature

/‘\
Supervisor Signature : @32‘ Date : %\ )}]?qi




Eclipse Validation Report

Report time 8/2/2023 11:31:35
Batch file 8 2 2023 11;31;35.FBVO
Instrument Eclipse

Instrument serial number MY18040003

Software Version 1.2(1486)

Firmware Version 2.12

Wavelength Reproducibility Ex.Mono (Xe)

Instrument Parameters

Scan mode Excitation

Scan type Fluorescence Excitation
Ex.Wavelength (nm) 538.92

Ex. Slit (nm) 1.5

Ex. Filter Auto

Ave. time (s) 1.00000

Data interval {(nm) 0.15

Maximum peak difference < 0.20000nm in 10 scans

Ex. PMT (V) 855

Intensity (a.u.}

T
542

W avelength

Maximum peak difference 0.06805nm < 0.20000nm PASSED

Wavelength Reproducibility Ex.Mono (Xe) test Passed

Wavelength Reproducibility Em.Mono (Ho)

Instrument Parameters

Scan mode Emission

Scan type Fluorescence Emission
Ex.Wavelength (nm) 0.00

Ex. Slit (nm) 5

Ex. Filter - Auto

Em.Wavelength (nm) 260.00

Em. Slit (nm) 1.5

Em. Filter Auto

Ave. time (s) 0.20000

Data interval (nm) 0.15

Maximum peak difference < 0.20000nm in 10 scans

Ex. PMT (V) 437
Em. PMT (V) 759

Nz

(nm )



Intensity (a.u.)

Maximum peak difference 0.07898nm < 0.20000nm PASSED
Wavelength Reproducibility Em.Mono (Ho) test Passed

Sequence completed

Operator Signature : Date : b Fl{7 9027

Y,
Supervisor Signature : @j—z Date : q} i 277

2z
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