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Tel. 0-2893-4211-17 Fax: 0-2893-4218 N g
i TESTING
NO.0001
Analysis/Test Report
Customer Name : U58M naamuazsa Iihngunwn 160 (i)

Address 189 QUUWIZIT 9 WYNHILVIN 1UANIGUIN NTANHNMIUAT 10310
Sampling Site  : guigeutiigyIassmssa iheotinbu 2 Sample Type : i
sampiing vy + [ A Sampling Method  Grab
Sampling Date : 09/09/2567 Sampling Time 1 09:45U. - 10:00 W,
Received Date 10/09/2567 Analytical Date 10 - 16/09/2567
Report Date 17/09/2567 Report No. R22624/67
a
TW20834 /67 TW20835 /67 NATFIY
o ¥
suinineu | s1edmiineu
Parameters Unit Method
Udsuasnany | Uaseainass
A9 1 qAfi 2
pH - SM 2023 (4500-H B) 7.9 7.9 55-9.0
BOD mg/L SM 2023 (5210 B, 4500-0 G) <20 4.3 <20
COoD mg/L SM 2023 (5220 C) 26 21 <120
Color (at the original pH) ADMI SM 2023 (2120 F) 18 9 <300
Color (at pH 7) ADMI SM 2023 (2120 F) 17 10 <300
Total Suspended Solids mg/L SM 2023 (2540 D) 1 2 <50
Total Dissolved Solids mg/L SM 2023 (2540 C) 208 368 < 3000
Oil & Grease mg/L SM 2023 (5520 D) <30 <3.0 <5
Total Kjeldahl Nitrogen mg/L as N SM 2023 (4500 N, B) <20 2.0 <100
'Sulﬁde mg/L as H,S lodometric <030 <0.30 <1
Arsenic mg/L SM 2023 (3114 C) < 0.0020 0.0031 <025
Barium mg/L SM 2023 (3120 B) <0.02 0.04 <10
Cadmium mg/L SM 2023 (3120 B) <0.02 <0.02 <0.03
Chromium (Hexavalent) mg/L as cr Colorimetric <0.01 <0.01 =025
Chromium (Trivalent) mg/L as Cr3+ Colorimetric, AAS <0.01 0.01 <0.75
Copper mg/L SM 2023 (3111 B) 0.01 <0.01 <20
kg mg/L SM 2023 (3111 B) 0.02 0.01 <50
Sample Condition Observation maeala e

FM 7.8/2 Date : 18 SEP 23 REV.01

Reported results refer to the sample as received only.

i insiinm i

TEST TECH CO,, LTD,

Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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30, 32 *39“53‘51”1"‘ 2 9i0d 63 ﬂ“i«lﬂ?:fl&lﬁ 2 (WU l'llﬂU"I-i'lpl!ﬁElu NFUNNA 10150
30, 32 Rama IT Soi 63 Rama I Rd., Samaedam, Bangkhunthian, Bangkok 10150

Tel. 0-2893-4211-17 Fax: 0-2893-4218 il s i — TEST TECH
TESTING
NO.0001
Analysis/Test Report
Customer Name : US¥n masuuazs IWihnganw 91ia mvw)
Address . 189 DUUNSZIIN 9 UIIHIBYNY LYANILVIN NTANNUNIUAS 10310
Sampling Site quﬁqi@uﬂmfiﬂsumﬁm‘lﬂ‘ﬁwmuﬁfwﬁu 2 Sample Type . iy
Sampling by 5 _ Sampling Method : Grab
Sampling Date = 09/09/2567 Sampling Time : 09:45 4. - 10:00 U.
Received Date : 10/09/2567 Analytical Date : 10 - 16/09/2567
Report Date : 17/09/2567 Report No. : R22624/67
TW20834/67 | TW20835/67 |  ynasqms $
s1eimiiiey sRmitieu
Parameters Unit Method
1devasnaey | Udevasnaes
3 | R 2
(T mg/L SM 2023 (3111 B) <0.05 <0.05 <02
Mercury mg/L SM 2023 (3112 B) <0.0010 <0.0010 < 0.005
Nigksi mg/L SM 2023 (3111 B) <0.05 <0.05 <10
Selenium mg/L SM 2023 (3114 C) < 0.0005 <0.0005 <0.02
Zinc mg/L SM 2023 (3111 B) 0.03+ 0.11 <540
Cyanide mg/L as CN SM 2023 (4500-CN C,E) <0.005 <0.005 <02
‘Formaidehyde mg/L Distillation, Colorimetric 0.06 0.06 <1
“Phssiol mg/L Direct Photometric <0.001 <0.001 <1
*Free Chlorine mg/L as Cl, DPD Colorimetric <0.10 <0.10 <1
.Temperature ‘e Laboratory and Field 31.2 30.6 <40
i n in ici -
0. - BHC ug/L SM 2023 (6410 B) ND ND Taiwu
Y - BHC (Lindane) ug/L SM 2023 (6410 B) ND ND Taiwy
B -BHC ug/L SM 2023 (6410 B) ND ND Tainy
0 - BHC ug/L SM 2023 (6410 B) ND ND Ty
Heptachlor ug/L SM 2023 (6410 B) ND ND Taiwu
Aldrin ug/L SM 2023 (6410 B) ND ND Tainy
Sample Condition Observation manenela la

uFm inasiinm <

TEST TECH CO., LTD.

Reported results refer 1o the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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30, 32 FOUWIZTINN 2 BBH 63 OUMNITTINA 2 HYIWAUAT 1UALIIYMTEYU HFANKA 10150 A --‘ '-
30, 32 Rama II Soi 63 Rama IT Rd., Samaedam, Bangkhunthian, Bangkok 10150 p==]
Tel. 0-2893-4211-17 Fax: 0-2893-4218
Al TESTING
NO.0001L
Analysis/Test Report
Customer Name : V3t maauuazse Iddnganw 18 mvu)
Address . 189 DUUNIZIW 9 UYAHIVVIN LUANIUYI AFUNWUMIUAT 10310
¥ ¥
Sampling Site  : ﬁuﬁwanﬁww Insanissa IndheaoduinEu 2 Sample Type : Yude

Sampling Date  : 09/09/2567 Sampling Time : 09:45U.-10:00 U.
Received Date : 10/09/2567 Analytical Date 10 - 16/09/2567
Report Date : 17/09/2567 Report No. : R22624/67
TW20834 /67 | TW20835 /67 NATgIH $
s1imineu smhAey
Parameters Unit Method
1desasnaey | Ydeuainass
i}ﬂﬁ 1 i}'ﬂ'ﬁ 2
Heptachlor epoxide ug/L SM 2023 (6410 B) ND ND hiny
cis- Chlordane ug/L SM 2023 (6410 B) ND ND Tainy
Endosulfan | ug/L SM 2023 (6410 B) ND ND Tiny
trans - Chlordane ug/L SM 2023 (6410 B) ND ND Dainy
4,4-DDE ug/L SM 2023 (6410 B) ND ND Taiwu
Dieldrin ug/L SM 2023 (6410 B) ND ND Tainy
Endrin ug/L SM 2023 (6410 B) ND ND Tainy
Endosulfan [T ug/L SM 2023 (6410 B) ND ND Tainu
4,4-DDD ug/L SM 2023 (6410 B) ND ND Tainy
Endrin aldehyde ug/L SM 2023 (6410 B) ND ND Tainy
Endosulfan sulfate ug/L SM 2023 (6410 B) ND ND Ly
4,4-DDT ug/L SM 2023 (6410 B) ND ND Tawy
Sample Condition Observation mansnla Ta

Remark : {. SM 2023 - Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 24mcd., 2023

. Testmarked " *" on this report are not included in scope of Accreditation

2

i1 ¥ ¥
3. a 1 819BWMWTTMANTINT HYATIMANITTY 599 MUUAIIATTIUAILANMITEUI0HINIINTTI0IU WA, 2560

4. ND : None Detectable for Organochlorine Pesticide less than 0.01 ug/L.

TEPE TRYiER Whandger

Analyst

17/09/2567 17/09/2567

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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USHN thdn A 910 TEST TECH CO.,LTD FaE
P : 2 —
30, 32 FOUNTZTINN 2 WOH 63 OUHUWIZTIMF 2 LU IVALIIYMITIEN NFINNA 10150 m '
30, 32 Rama IT Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 ?/ /}_;\_:\\\
Tel. 0-2893-4211-17 Fax: 0-2893-4218 z«d,;/\\ N
i TESTING
NO.0001
Analysis/Test Report
Customer Name : U3HM nsuuazso Iihngunw 168 (umisw)
Address : 189 DUUNIEIW9 EL‘U'N"#’JU%I'JN Lﬁl@]ﬁﬂﬂﬁﬂﬁ AFUNWUHTUAT 10310
Sampling Site  : gudgeutiigy Iasimssa iihaofiibu 2 Sample Type . e
sampingy < [ Sampling Method : Grab
Sampling Date 09/09/2567 Sampling Time : 09:45 1. -10:00 U,
Received Date : 10/09/2567 Analytical Date : 10 - 16/09/2567
Report Date 17/09/2567 Report No. : R22625/67
TW20834 /67 TW20835 /67
W £
Parameters Unit Method saimiineulasual s1imineuldesas
AABIYAN 1 AaBIYAN 2
Nitrate mg/L as NO, SM 2023 (4500-NO, E) 2.18 12.16
Phosphate mg/L as POE_ Stannous Chloride 4.77 4.56
* 2 3
Total Coliform Bacteria MPN/100 mL SM 2023 (9221 B) 3.5x 10 1.7x 10
Sample Condition Observation miesnela o

h
Remark © 1. SM 2023 : Standard Methods for the Examination of Water and Wastewaler, APHA, AWWA & WEF, 24‘ ed., 2023

2. Testmarked " * " on this report are not included in scope of Accreditation

| A insina Sain |

Technical Manager

Analyst

17/09/2567 17/09/2567

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISOTEC 17025

FM 7.8/2 Date : 18 SEP 23 REV.01 67L/11538 Pages (1/1)
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USYN thdn tnA 9100 TEST TECH CO.,LTD A=l S R = le=
e ; , . Mo ey ]| [
30, 32 FVUNIZTINA 2 WBY 63 OUHWIZTINT 2 NVIAEUET IVAUIIYHITEY NFINWA 10150 im it o =
A LA LSS
30, 32 Rama II Soi 63 Rama Il Rd., Samaedam, Bangkhunthian, Bangkok 10150 = //’;T\‘\hhﬁ\s N\ ’ -
Tel. 0-2893-4211-17 Fax: 0-2893-4218 LN W
el TESTING
NO.0001
Analysis/Test Report
Customer Name : U5H% nsanuiazso Mihingunm $1ia (umaw)
Address . 189 OUUWIEIIW 9 UYWLV 1UARI0VIN ATANHUMIUAT 10310
[N o :‘ = (]
Sampling Site  : gudgetiigyIassnissa ihmothingu 2 Sample Type . e

samping v+ | Sl 5 G

Sampling Date : 09/09/2567 Sampling Time : 09:40 4. -10:05U.
Received Date : 10/09/2567 Analytical Date : 10 - 16/09/2567
Report Date : 17/09/2567 Report No. : R22626/67
TW20836/67 | TW20837/67 | yppsgm !
@ 4 w4
Parameters Unit Method PO Fhmmney
Jdouasnasy | Uasuasnass
qﬂﬁ 3 i}ﬂﬁ 4
pH 4 SM 2023 (4500-H B) 7.7 7.8 5.5-9.0
BOD mg/L SM 2023 (5210 B, 4500-0 G) <2.0 4.1 <20
‘cop mg/L SM 2023 (5220 C) 21 22 <120
Color (at the original pH) ADMI SM 2023 (2120 F) 10 9 <300
Color (at pH 7) ADMI SM 2023 (2120 F) 6 10 <300
‘Tolal Suspended Solids mg/L SM 2023 (2540 D) 3 4 <50
Total Dissolved Solids mg/L SM 2023 (2540 C) 124 428 < 3000
il & Grease mg/L SM 2023 (5520 D) <3.0 <3.0 <5
Total Kjeldahl Nitrogen mg/L as N SM 2023 (4500 Niw B) <2.0 2.7 < 100
.Su]ﬁde mg/L as H,S lodometric <0.30 <0.30 <1
Arsenic mg/L SM 2023 (3114 C) <0.0020 0.0038 <0.25
Barium mg/L SM 2023 (3120 B) <0.02 0.04 <1.0
Cadmium meg/L SM 2023 (3120 B) <0.02 <0.02 < 0.03
‘Chromium (Hexavalent) mg/L as cr Colorimetric <0.01 <0.01 =025
*Chromium (Trivalent) mg/L as Cr3+ Colorimetric, AAS 0.01 <0.01 <0.795
*chper mg/L SM 2023 (3111 B) <0.01 <0.01 <20
"Manginese mg/L SM 2023 (3111 B) <0.01 0.01 <5.0
Sample Condition Observation Tt la
- [
£ F
=
T'ES‘I'TEC:O., LTo.
.

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without writien approved of the laboratory.

The laboratary has been accepted as an accredited laboratory complying with the ISO/IEC 17025
FM 7.8/2 Date : 18 SEP 23 REV.01 671./11538 Pages (1/3)


1903
Rectangle



= @ o~ i \\\\\\IIIHJ“’ /,
USHN thdn A 9110 TEST TECH CO.,LTD S,
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30, 32 ¥OUNIZIIMT 2 ¥OH 63 OUMNWIZTTHN 2 HVIANTH (VALIIYUNBH NFAMN 10150 E "\‘1‘ CEN
30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 ?{/’"’/._/':-_;i\‘“\\:g
Tel. 0-2893-4211-17 Fax: 0-2893-4218 % ¢ f”l“‘ - | TEST TECH |
alatig TESTING
NO.0001
Analysis/Test Report
Customer Name : 138 maaauuazso lwihnganw 1 @)
Address : 189 QUUNWTELIIW 9 HUIHBN LUARIUUIIE ATUNWUNIUAT 10310
Sampling Site  : gudgeutigy/Inssnissa Ifhaediitu 2 Sample Type . dudu
sampiingby < [ AN Sampling Method : Grab
Sampling Date  : 09/09/2567 Sampling Time : 09:40 W, - 10:05 .
Received Date : 10/09/2567 Analytical Date : 10 -16/09/2567
Report Date ¢ 17/09/2567 Report No. R22626/67
a
TW20836 /67 | TW20837 /67 MAIGIM
suvimiteu | s1eWmihineu
Parameters Unit Method )
Udsvasnans | Udowninany
997 3 A7 4
L mg/L SM 2023 (3111 B) <0.05 <0.05 <02
Mereury mg/L SM 2023 (3112 B) <0.0010 <0.0010 <0.005
"Nickel mg/L SM 2023 (3111 B) <0.05 <0.05 <1.0
Selenium mg/L SM 2023 (3114 C) <0.0005 <0,0005 <0.02
Zinc mg/L SM 2023 (3111 B) 0.05* 0.13 <50
Cyanide mg/L as CN SM 2023 (4500-CN C,E) <0.005 <0.005 <02
Formaldehyde mg/L Distillation, Colorimetric 0.08 0.06 <1
 Phiial mg/L Direct Photometric <0.001 <0.001 <1
Eree Chlorine mg/L as Cl, DPD Colorimetric <0.10 <0.10 <
Temperature ¢ Laboratory and Field 30.1 30.1 <40
rga lorine Pestici =
0.- BHC ug/L SM 2023 (6410 B) ND ND Lainy
Y - BHC (Lindane) ug/L SM 2023 (6410 B) ND ND Taiwy
B -BHC ug/L SM 2023 (6410 B) ND ND Taimy
O - BHC ug/L SM 2023 (6410 B) ND ND Tainy
Heptachlor ug/L SM 2023 (6410 B) ND ND Taiwy
Aldrin ug/L SM 2023 (6410 B) ND ND Tainy
Sample Condition Observation la Tnt
TN iina Si0R
| |-
L =
=]
B

TEST TECH CO., LTD.

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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TEST TECH CO.,LTD

30, 32 ¥OHNIZITUN 2 ¥DE 63 auuwi:ﬂuﬁ 2t anauen é‘llﬂ']]'lﬂ'lﬁllﬁﬂ‘nl NTUANNA 10150
30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150

Tel. 0-2893-4211-17 Fax: 0-2893-4218

BORATORY ACCREDITATION
BLADSS =a
\J TFST TECH
TESTING
NO.0001

Customer Name
Address $
Sampling Site

Sampling by

Analysis/Test Report

vSEn neauuazso lvhinganw $1da (miru)

o 1 a - = : =
quigeutigyInssnissn Iriheofinbu 2

189 DUUNILI9 I.LﬂJ'Nﬁ?U‘lI'J'N lﬂJ@lﬁ;’JUﬁJ'}N AFUNNUNTURAT 10310

Sample Type
Sampling Method

Sampling Time

¥
WAy
Grab

09:40 Y. - 10:05 W,

Sampling Date 09/09/2567
Received Date 10/09/2567 Analytical Date - 16/09/2567
Report Date 17/09/2567 Report No. R22626/67
TW20836/67 | TW20837/67 |  ypasqus :
ﬁwﬁnﬁgﬁiau ‘mﬁﬂﬁgwdau
Parameters Unit Method
Jasvasnaey | Uasuainass
ilﬂﬁ 3 ’Qﬂﬁ 4
Heptachlor epoxide ug/L SM 2023 (6410 B) ND ND Tainy
cis- Chlordane ug/L SM 2023 (6410 B) ND ND lainy
Endosulfan | ug/L SM 2023 (6410 B) ND ND Tainy
trans - Chlordane ug/L SM 2023 (6410 B) ND ND Tainy
4,4-DDE ug/L SM 2023 (6410 B) ND ND lainy
Dieldrin ug/L SM 2023 (6410 B) ND ND Tainy
Endrin ug/L SM 2023 (6410 B) ND ND Taiwy
Endosulfan 11 ug/L SM 2023 (6410 B) ND ND laiwy
4,4-DDD ug/L SM 2023 (6410 B) ND ND lainy
Endrin aldehyde ug/L SM 2023 (6410 B) ND ND Tainy
Endosulfan sulfate ug/L SM 2023 (6410 B) ND ND Ty
44-DDT ug/L SM 2023 (6410 B) ND ND Ly
Sample Condition Observation o Tar

Remark : 1.

[

Test marked " * " on this report are not included in scope of Accreditation

th
SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 24 ed., 2023

i ¥ ¥
3. a : 9B WUTENIANTENS QAT IMATIN 1704 BIMUAYIATTIUAILANMTIZLINI0IN T5997U WA, 2560

4. ND : None Detectable for Organochlorine Pesticide less than 0.01 ug/L.

Analyst

17/09/2567

FM 7.8/2 Date : 18 SEP 23 REV.01

THEORCO) (vbanag

Reparted results refer to the sample as received only.

17/09/2567

Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025

67L/11538 Pages (3/3)



1903
Rectangle


1903
Rectangle


1903
Rectangle


1903
Rectangle


1903
Rectangle



uUSyn tndn ma 910m TEST TECH CO.,LTD = —Uj
30,32 “mum:ﬂuﬁ 2 %¥ed 63 ﬂ'IvJH'l‘i'ig'J'IU'ﬁ 2 (VU l'UﬂUN'qu‘ﬁUN NFANHA 10150 -- i
30, 32 Rama IT Soi 63 Rama IT Rd., Samaedam, Bangkhunthian, Bangkok 10150 =
Tel. 0-2893-4211-17 Fax: 0-2893-4218 g ‘
il TESTIN
TESTING
NO.0001
Analysis/Test Report

Customer Name : US8M naamuazsn lihingamm $1da (i)

Address ;189 DUUNTLII 9 UYHILVN LUANILVIN NTUNWUHIUAS 10310

Sampling Site  : gudroNIFY/1AI an1350 vhenediniu 2 Sample Type .

Sampling Date 09/09/2567 Sampling Time : 09:40 W. - 10:05 W.

Received Date : 10/09/2567 Analytical Date : 10-16/09/2567

Report Date : 17/09/2567 Report No. : R22627/67

TW20836 /67 TW20837 /67
Ed ¥
Parameters Unit Method suimbineuddesas | seinineuasuas
AaBIgaN 3 AaeayAi 4

Nitrate mg/L as NO; SM 2023 (4500-NO; E) 242 12.55

Phosphate mg/L as POf Stannous Chloride 3.95 3.73

Total Coliform Bacteria MPN/100 mL SM 2023 (9221 B) 1L7x 10 3.5x10

Sample Condition Observation la Tar

Remark : 1.SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 24mcd., 2023

2. Testmarked " *" on this report are not included in scope of Accreditation

| i insonm S |

Analyst
17/09/2567 17/09/2567
Reported results refer to the sample as received only.

Test report shall not be reproduced except in full, without written approved of the laboratory.
The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025

FM 7.8/2 Date : 18 SEP 23 REV.01 G7L/11538 Pages(1/1)
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USYN thdr tha M TEST TECH CO.,LTD S I f& O\ 5? i-
30, 32 YOUNTTIINTI 2 FOH 63 DUUWTZTIMR 2 LA FUALSYHITEY NFANN 10150 m \ B e -] I-
=) BLA-DSS
30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 //,//1\‘?\\; \ o ’ —
Tel. 0-2893-4211-17 Fax: 0-2893-4218 W NS
nluh TESTING
NO.0001
Analysis/Test Report
Customer Name : USEM n1aaautazsa Ihingunw $10a (umiyu)
Address . 189 DUUWIZIN 9 UYNWIYIN LUANILYIN ATUNWUMIUAT 10310
¥ »
SamplingSite = gudapuigy/Insamsse Iniheodiuiu 2 Sample Type ¢ vude
Sampling Date : 03/12/2567 Sampling Time : 13:154.-13:30 U,
Received Date : 04/12/2567 Analytical Date : 04-11/12/2567
Report Date 1 12/12/2567 Report No. : R29397/67
a
TW27121 /67 TW27122 /67 NATGIM
¥ ¥
suAmiinen | swmineu
Parameters Unit Method
1desasnans | tdesasnass
97 1 A9 2

pH - SM 2023 (4500-H B) 8.4 8.5 55-9.0
BOD mg/L SM 2023 (5210 B, 4500-0 G) 34 3.0 <20
‘cop mg/L SM 2023 (5220 C) 18 13 <120
Color (at the original pH) ADMI SM 2023 (2120 F) <5 <5 <300
Color (at pH 7) ADMI SM 2023 (2120 F) 5 <5 <300

Total Suspended Solids mg/L SM 2023 (2540 D) 7 8 <50
Total Dissolved Solids mg/L SM 2023 (2540 C) 840 1000 < 3000
Qil & Grease mg/L SM 2023 (5520 D) <3.0 <3.0 <5
Total Kjeldahl Nitrogen mg/Las N SM 2023 (4500 N, B) <2.0 <20 < 100
*Su Ifide mg/L as H,8 Iodometric <0.30 0.31 <1
Arsenic mg/L SM 2023 (3114 C) 0.0064 0.0061 <0.25
Barium mg/L SM 2023 (3120 B) 0.06 0.07 <1.0
Cadmium mg/L SM 2023 (3120 B) <0.02 < 0.02 <0.03
* +

Chromium (Hexavalent) mg/L as Cr’ Colorimetric <0.01 <0.01 <025
*

Chromium (Trivalent) mg/L as Cr3+ Colorimetric, AAS <0.01 <0.01 <0.75
“Cobpes mg/L SM 2023 (3111 B) 0.01 0.01 <20
‘Manganesc mg/L SM 2023 (3111 B) 0.01 0.01 <50
s mg/L SM 2023 (3111 B) <0.05 <0.05 <02
Sample Condition Observation maevnlg= = =

THN onina q'\ﬁ'nd
wianfioy
=

uill

TEST TECH CO., LTD.

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025

FM 7.8/2 Date : 18 SEP 23 REV.01 67L/14775 Pages (1/3)
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USHN thdt 1a 9in TEST TECH CO0.,LTD \::5/ 2 ; ’ U:\

i '
30, 32 WBHWIZTINN 2 B08 63 OUHWITTTINT 2 nuauand wmmaﬂgmﬁma NJAUNNA 10150

B 5
30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 12 //——"___;\__‘\‘.\\\\:: LA-DES
Tel. 0-2893-4211-17 Fax: 0-2893-4218 i *J ST | TEST TECH |
My TESTING
NO.0001
Analysis/Test Report
Customer Name : U39 masuuazse Idhngamn $1ia (emvw)
Address . 189 DUUNTZITN 9 HYAMIBYNY WATABYIN NTANHUNIUAT 10310
v ¥
Sampling Site  : gudgeuiigyIassmssa fhmefhinbu 2 Sample Type : g
Sampling Date : 03/12/2567 Sampling Time : 135U~ 13:30 4,
Received Date : 04/12/2567 Analytical Date  : 04-11/12/2567
Report Date : 12/12/2567 Report No. : R29397/67
TW27121/67 | TW2T122/67 | angsgmy A
Ed ¥
surimbined | s19mineu
Parameters Unit Method . .
Udevasnans | 1aevasnnes
A 1 AN 2
Mercury mg/L SM 2023 (3112 B) <0.0010 <0.0010 <0.005
"Nickel mg/L SM 2023 (3111 B) <0.05 <0.05 <10
Selenium mg/L SM 2023 (3114 C) <0.0005 <0.0005 <0.02
Zinc mg/L SM 2023 (3111 B) 0.09 * 0.14 <50
Cyanide mg/L as CN' SM 2023 (4500-CN C,E) <0.005 <0.005 <02
Formaldehyde mg/L Distillation, Colorimetric 0.09 0.09 <1
*
Phenol mg/L Direct Photometric <0.001 <0.001 <1
.Frce Chlorine mg/L as Cl, DPD Colorimetric <0.10 <0.10 <1
.Tempera{ure °c Laboratory and Field 30.0 30.0 <40
Organochlorine Pesticide -
0. - BHC ug/L SM 2023 (6410 B) ND ND Tainy
Y - BHC (Lindane) ug/L SM 2023 (6410 B) ND ND Tainy
P -BHC ug/L SM 2023 (6410 B) ND ND Tainy
O - BHC ug/L SM 2023 (6410 B) ND ND Tiiny
Heptachlor ug/L SM 2023 (6410 B) ND ND Ty
Heptachlor epoxide ug/L SM 2023 (6410 B) ND ND lainy
Aldrin ug/L SM 2023 (6410 B) ND ND Ty
cis- Chlordane ug/L SM 2023 (6410 B) ND ND Tainy
Sample Condition Observation maesnelg= i
350 inmdina SR
E@w%n oY

iy

TEST TECH CO,, LTD.

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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o )
30, 32 HOHWIZIIUN 2 WO 63 DUUNIZIINA 2 L3naNm i."lJE"!U}&’L!'INﬁEIN AFANK 10150

e E L =
30, 32 Rama IT Soi 63 Il{a-ama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 :{I///F—:\\“\Hﬁ\ -
Tel. 0-2893-4211-17 Fax: 0-2893-4218 AR
s TESTING
NO.00O1
Analysis/Test Report
Customer Name : U3¥M maaauuazsa Idhngaunn $1fia @rmau)
Address : 189 DUUWIEIW 9 I.L'IJ?QT?I"JUQI’J"N Lﬂm‘ﬁ?ﬂ'ﬂ’ﬂﬂ nzamwumuﬂi 10310
o ¥ =t
Sampling Site @ gudgeutigy/Iasamsse Iihenethiniu 2 Sample Type . iy
Sampling Date 03/12/2567 Sampling Time 13:15 4. - 13:30 1.
Received Date : 04/12/2567 Analytical Date : 04-11/12/2567
Report Date 12/12/2567 Report No. : R29397/67
a
TW27121/67 | TW27122 /67 sNATEIM
¥ ¥
suwminen | s19imiineu
Parameters Unit Method
Udevasnans | Uaesvasnass
af 1 19712
Endosulfan 1 ug/L SM 2023 (6410 B) ND ND Tainu
trans - Chlordane ug/L SM 2023 (6410 B) ND ND Tiny
4,4-DDE ug/L SM 2023 (6410 B) ND ND Tainy
Dieldrin ug/L SM 2023 (6410 B) ND ND Tainy
Endrin ug/L SM 2023 (6410 B) ND ND Diiny
Endosulfan 11 ug/L SM 2023 (6410 B) ND ND Tainy
4,4-DDD ug/L SM 2023 (6410 B) ND ND Tainy
Endrin aldehyde ug/L SM 2023 (6410 B) ND ND Tainy
Endosulfan sulfate ug/L SM 2023 (6410 B) ND ND Tainy
4,4-DDT ug/L SM 2023 (6410 B) ND ND Tainy
Sample Condition Observation Mg la MABIIN
= d o
upgnaulanuey

th
Remark : 1. SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 24 ed., 2023

|

. Test marked " * " on this report are not included in scope of Accreditation
' LA
a : B sEAIANTENINYAAMNTTY (89 AMUANATIIUAILANMTTZUI1INI0IN 159974 WA, 2560

4. ND : None Detectable for Organochlorine Pesticide less than 0.01 ug/L.

Analyst

12/12/2567

12/12/2567

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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USYh Indn ma MNnn TEST TECH CO.,LTD

30, 32 HDHUWIZTINN 2 WDEI 63 ﬂ‘l—.!'uW‘J:‘i]Nﬁ 2 UGB l,‘I!FI‘ll'I\'l'qu'ﬁﬂH NJANNA 10150
30, 31 Rama I1 Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150

Tel. -2893-4211-17 Fax: 0-2893-4218
il TESTING
NO.0001
Analysis/Test Report
Customer Name : U3 maanuazsa ihngamm $iia mmirw)
Address . 189 DUUNTEII 9 HYIMILYIN WATIBYIN NTUNHUMIUAT 10310
o 1 o : - ev =
Sampling Site  : gudFuIhzy/ Inssmssa Iihaoiniu 2 Sample Type : vy

Sampling by Sampling Method : Grab

Sampling Date : 03/12/2567 Sampling Time ¢ 13:15U.-13:30 4.

Received Date : 04/12/2567 Analytical Date : 04-11/12/2567
Report Date : 12/12/2567 Report No. : R29398/67
TW27121 /67 TW27122 /67
Parameters Unit Method s1mirteutdss suimirieutdes
asnRBIAd | AsnABIAT 2
Nitrate mg/L as NO, SM 2023 (4500-NO, E) 18.45 15.65
*Phospha{e mg/L as Pof Stannous Chloride 2.69 2.48
“Total Coliform Bacteria MPN/100 mL SM 2023 (9221 B) 49x10° 54x10°
Sample Condition Observation massanla MBI
finznowdniou

Remark : 1. SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 24med., 2023

2. Test marked " *" on this report are not included in scope of Accreditation

uFEN amvina sanim
 Em——

Technical Manager

Analyst

12/12/2567 12/12/2567

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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USHN 1ari ina iin TEST TECH CO.LTD 377, s\ 75 FF
30,32 WOHNSZI T 2 ¥0H 63 AUUNTZIIA 2 nvIanENd [AUIYHITREY NFINNA 10150 m L\ﬁmmmgfm'm ¥ =
2 S BLA-DES om
= o e
TEST TECH

30,32 Rama I Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150

Tel. 0-2893-4211-17 Fax: 0-2893-4218 U N
il TESTING
NO.0001
Analysis/Test Report
Customer Name : V3t nsauuazso ldhingany $1ia amis)
Address ¢ 189 QUUNTEIIW 9 MY NHIBYIN WAV NTANWUMIUAT 10310
Sampling Site @ gudgouiigy Insamssalwhmeiiiu 2 Sample Type : dude
Sampling Date : 03/12/2567 Sampling Time : 13:10W.-13:25 4.
Received Date : 04/12/2567 Analytical Date : 04-11/12/2567
Report Date  : 12/12/2567 Report No. : R29399/67
a
TW27123 /67 TW27124 /67 NATHIY
¥ Ed
saRminen | s1eWnineu
Parameters Unit Method .
Udevasnany | Uavyainaes
199 3 A 4
pH . SM 2023 (4500-H B) 8.2 8.3 55-9.0
BOD mg/L SM 2023 (5210 B, 4500-0 G) 2.2 34 <20
"cop mg/L SM 2023 (5220 C) 11 20 <120
Color (at the original pH) ADMI SM 2023 (2120 F) 6 b <300
Color (atpH 7) ADMI SM 2023 (2120 F) 7 5 <300
Total Suspended Solids mg/L SM 2023 (2540 D) 8 7 <50
Total Dissolved Solids mg/L SM 2023 (2540 C) 304 456 < 3000
0il & Grease mg/L SM 2023 (5520 D) <3.0 <3.0 <5
Total Kjeldahl Nitrogen mg/L as N SM 2023 (4500 N, B) <20 <2.0 <100
‘Su]ﬁde mg/L as H,8 Iodometric <0.30 <0.30 <1
Arsenic mg/L SM 2023 (3114 C) 0.0038 0.0045 <£0.25
Barium mg/L SM 2023 (3120 B) 0.02 0.02 <1.0
Cadmium mg/L SM 2023 (3120 B) <0.02 <0.02 <0.03
Chromium (Hexavalent) mg/L as c Colorimetric <0.01 <0.01 <025
Chromium (Trivalent) mg/L as Cr3+ Colorimetric, AAS <0.01 <0.01 <0.75
" g mg/L SM 2023 (3111 B) <001 <0.01 <20
" Miingiticae mg/L SM 2023 (3111 B) 0.01 0.02 <50
"Lead mg/L SM 2023 (3111 B) <0.05 <0.05 <02
Sample Condition Observation MABI91 B 0B
fingnewian By

TEST TECH CO., LTD.

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/TEC 17025
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USHN tdn ma Hinn TEST TECH CO.,LTD X2 %\ TE
30,32 ¥OEWIZIA 2 W0E 63 DUUNTETING 2 HYIMANA [RUIYHITEY NFIMNA 10150 m LR HIETEN -l ]—
; el DS
30,32 Rama 11 Soi 63 Rama TI Rd., Samaedam, Bangkhunthian, Bangkok 10150 :f,///"—_"\_ﬁi\}? \ ’ =
Tel. 0-2893-4211-17 Fax: (-2893-4218 7Ry
Lt TESTING
NO.0001
Analysis/Test Report
Customer Name : UM maauuazse Iihngann $1da (umizu)
Address . 189 OUUNTZIW 9 UYNWILYIN LUANIIYIN NFANWUMIUAT 10310
¥ ¥
sampling Site  : gudgeuthyyIasamsse rihaefhinbu 2 Sample Type : i
Sampling Date : 03/12/2567 Sampling Time : 13:104.-13:25 4.

Received Date : 04/12/2567 Analytical Date ¢ 04-11/12/2567
Report Date : 12/12/2567 Report No. : R29399/67
TW27T123 /67 | TW2TI24/67 | yngsqs .
simbnew | swimirdeu
Parameters Unit Method
1devainans | Uapuainaes
qﬂﬁ 3 Qﬂ‘ﬁ 4
Mercury mg/L SM 2023 (3112 B) <0.0010 <0.0010 <0.005
"Nickel mg/L SM 2023 (3111 B) <0.05 <0.05 <1.0
Selenium mg/L SM 2023 (3114 C) <0.0005 <0.0005 <0.02
“Zifie mg/L SM 2023 (3111 B) 0.03 0.04 <50
Cyanide mg/L as CN' SM 2023 (4500-CN C,E) <0.005 <0.005 <02
‘Forma]dghydc mg/L Distillation, Colorimetric 0.06 0.08 %1
- mg/L Direct Photometric <0.001 <0.001 %1
Free Chlorine mg/L as Cl, DPD Colorimetric <0.10 <0.10 =1
Temperature °c Laboratory and Field 302 30.6 <40
’ n ine Pestici =
0.- BHC ug/L SM 2023 (6410 B) ND ND Ty
Y - BHC (Lindane) ug/L SM 2023 (6410 B) ND ND iy
B -BHC ug/L SM 2023 (6410 B) ND ND aiwy
0 -BHC ug/L SM 2023 (6410 B) ND ND Linu
Heptachlor ug/L SM 2023 (6410 B) ND ND Tiiny
Heptachlor epoxide ug/L SM 2023 (6410 B) ND ND Ty
Aldrin ug/L SM 2023 (6410 B) ND ND Tainy
cis- Chlordane ug/L SM 2023 (6410 B) ND ND Ty
Sample Condition Observation MBI
fiaznewdn oy

=
TEST TECH CO., LTD.

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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USYN tndn A 1N TEST TECH CO.,LTD

2 ,
30, 32 YOHWISTINN 2 ¥OE 63 mﬁm'smmﬁ 2 HYIALEUAT 1'1]‘511J'I~1“I,l_'ll_iﬁfj1-| NFUNHA 10150
30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150

Tel. 0-2893-4211-17 Fax: 0-2893-4218
’J'u]ll"l\ TESTING
NO.0001
Analysis/Test Report
Customer Name : US¥M maaauuazse IWhingunw $ifia @)
Address : 189 QUUNTZIIW 9 YNHIYIN WATIOYIN NFANNLMIUAT 10310
¥ > =t
Sampling Site  : gudgeNtiigy/Insamssa IWdhaofiniu 2 Sample Type : vy
Sampling Date : 03/12/2567 Sampling Time : 13:10U.-13:25 4.
Received Date : 04/12/2567 Analytical Date : 04-11/12/2567
Report Date : 12/12/2567 Report No. : R29399/67
a
TW27123 /67 | TW27124 /67 A
& ¥
suwmbney | siwimiineu
Parameters Unit Method -
idevasnany | 1deuvasnaess
199 3 A 4
Endosulfan I ug/L SM 2023 (6410 B) ND ND Tainy
trans - Chlordane ug/L SM 2023 (6410 B) ND ND Tuiny
4,4-DDE ug/L SM 2023 (6410 B) ND ND Ty
Dieldrin ug/L SM 2023 (6410 B) ND ND liny
Endrin ug/L SM 2023 (6410 B) ND ND liny
Endosulfan II ug/L SM 2023 (6410 B) ND ND Taiwy
4,4-DDD ug/L SM 2023 (6410 B) ND ND Tainy
Endrin aldehyde ug/L SM 2023 (6410 B) ND ND Tainy
Endosulfan sulfate ug/L SM 2023 (6410 B) ND ND Taiwy
44-DDT ug/L SM 2023 (6410 B) ND ND lainwy
Sample Condition Observation M1 (MAD9919
= d 9 =t g W
finznowianiou | Iaznouaniiey
Remark: 1. SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 24med,, 2023

2. Test marked " * " on this report are not included in scope of Accreditation

3. 2 : S9N MSENIANTENT AT MATTY 1599 MMUAIATTIUAIUANMITZUII NN T5 997 WA, 2560

4, ND : None Detectable for Organochlorine Pesticide less than 0.01 ug/L.

12/12/2567 12/12/2567

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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30, 32 BBHWIZITUN 2 HOH 63 ﬂ‘iﬁﬁﬂﬁg‘ﬂilﬁ 2 HAUHE NN lﬂﬂﬂ131['1£lﬁﬂl! NFUNNA 10150

USYN thdn A 9n TEST TECH CO.,LTD \gx/ﬂ_”/ I | i \ EJ "U"T__\

30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150

Tel. 0-2893-4211-17 Fax: 0-2893-4218 Aol “l\\\ ) e
NO.0001
Analysis/Test Report
Customer Name : u3¥n naamuazsa Idhnganw $1da @mvw)
Address . 189 DUUNITIIN 9 LYNHIBVIN 1UAFIVIN NTANNUHIUAT 10310
Sampling Site ﬂuEcﬁanﬂqaﬂﬂsqm‘sm'lﬂﬁmmﬁdﬁu 2 Sample Type . e
Sampling by $ _ Sampling Method : Grab
Sampling Date : 03/12/2567 Sampling Time : 13:10 4. - 13:25 4.
Received Date : 04/12/2567 Analytical Date 04 - 11/12/2567
Report Date  : 12/12/2567 Report No. : R29400/67
TW27123 /67 TW27124 /67
Parameters Unit Method Simiroudey s1Rmieuldes
aIna0IqATi 3 asnaeaRAfi 4
Nitrate mg/L as NO, SM 2023 (4500-NO, E) 5.60 6.32
Phosphate mg/L as PO, Stannous Chloride 226 2.08
"Total Coliform Bacteria MPN/100 mL SM 2023 (9221 B) 13x10 16x10°
Sample Condition Observation A9 MADI9
finznawdnion finznawanion

Remark : 1. SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 24ihcd., 2023

2. Test marked " *" on this report are not included in scope of Accreditation

=

Technical Manager

Analyst

12/12/2567 12/12/2567

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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sz MAAMZNIIUNITANAADNUKIFA
PUUN 00 (W.A. b&ered)
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WA b&ond
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aunmeimaluussnmalaeialy e il

Yoo  Tulszmai

“n3eeda szuviiudanlosdul Surlsusa Ama¥y (Non- dispersive
Infrared Detection)” ineA1u™ 1a3esiioTammamsueruouen lud Tas 14547
aunsuIA

“méﬂﬁmznmﬂﬁgﬁmmmu (Chemiluminescence)” HN19AI1NI

©) taseaflafammalulasinulaoenlydlas ]9 Te Taush
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a o a o
(Potassium Tetrachloromercurate) Lﬂﬂ!fﬁufﬂﬂﬂﬂaﬂiiﬂfﬁ%ﬂﬁmaﬂ’;ﬁﬂ ADNIWANDY

wcm
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Guideline values for vibration velocity to be used when Evaluating effects

of long-term vibration on structures (DIN 4150-3: 1999-02, Germany)



|
DEUTSCHE NORM Fehruary 1999
Page 2
. . DIN 4150-3 : 199802
Structural vibration DIN
Part 3: Effects of vibration on structures 4150-3 1 Scope
) This standard specifies a method of teasuring and evaluating the effects of vibration on structures designed .
~ primarily for static loading. It applies to structures which do not need to be deslgned to specific standards or
I€3 91.120.25 " . Supersedes .WF'BS of practice as re_gart.ﬁs dynamic !ogdmg. . . ' .
: May 1986 edltion. This standard gives guideline values which, when samplied with, will not result in damage that will have an
N . o o . 5 adversa eflect on tha structure’'s serviceahility. In some cagses, guidelineg values for a simplified evaluation are
Erschiitterungen im Bauwesen — Teil 3: Einwirkungen auf bauliche 2 @ nnran = also given.
Anlagen
2 Normative references
This standard incorporates, by dated or undated referance, provisions fram other publications. These narmna- -
tn keeping with corrent practioe in standards published by the international Organization for Standardization tive references are cited at the appropriate places in the text, and the titles of the publicaiions are listed balow.
{150}, & comma has bean used throughout as the decimal marker. For dated references, subsequent amendments to or revisions of any of these publications apply to this
standard ondy when incorporated in it by amendment or revision. For undated references, the latest edition of R
the publication referred to appliss.
DI 13111 Vibration and shock - Vibration systems - Concepts, classificatian®)
Contents DINY 4150-1 Structural vlbration - Prinelples and measurement of vibration parameters ™)
) i Dl 4150-1 Structural vibration ~ Preliminary measurement of vibratlon paramsters”) |
Paya ) Fage DIN 45668-1 Mechanical vibration and shock meagsurement — Measuring equipment I
Foreword ... 1 gﬁ ﬁ;‘:;lsr;’;:'n";”ed pipework g DI 45669-2  Mechanical vibratton and shock measurement — Measurement procedurs /
1 Scope ... 2 2.8 MOASUMEMEMT . .o oo ooeeeeee U DINEN 1594  Gas supply systems — Pipelines — Maximum oparating pressure over 18 bar — Functional re- o
2 MNormatlve references .. ... ... ... 2 8 Evaluating effects of long-term vibration § quiremenls ) :
3 CONCEPES . ... i 2 B.1 Effects on the structure as a whele . ... .. 5
6.2 Effectzonfloors ... oaalss .. B
4 Principles of evaluating the effects of * :
vibration on structures ................ g B3 Effects on burled pipswork ............ & 3 Concepts
. Lo s 3] -
41 General ... 2 B4 Measursmen For the purposes of this standard, the following definitions apply in addition to those defined in DIN 131741,
4.2 Detormining stresses by measurement ... 3 Appendix A Sample test report form .. N
4.3 Determining stresses by analysis ..., 3 P " .
44 Permissible stressne T3 Appendix B rgfl:#‘;is far Anmiting the eﬁects of N 3.1 Vibration )
4.5 Evaluating serviceability ........ ... ... 3 T o o lechanical vibration of solid bodies which may cause damage or discomfort.
45 Effects of vibration on solt ............. 3 Appendix & Effacts of vibration on seil ... g
5 Evaluating effects of short-term vibration 3 Appendix D Additfional information on measure- 3.2 Damage
5.1 Effects on the structurs as a whale .. ... 3 ments an pipewark and evaluation . - . " .
5.2 Effects on 00 .. .oon s 5 OF fIEQUBNGIES .+ v veeees e .. 8 Any permanent effect of vibration that reduces the serviceability of a structure or one of its componenis.
3.3 Guideline valie
A value obtained through experience; compliance with this valug ensures that damage will not cecur.
Farewaord 3.4 Shart-term vibration
This standard has been prepered by Technical Committee Schwingungsfragen im Bauwesen, Einwirkungsn Vibration which does not occur often enough to cause structural fatigue and which doss not produce resonance
auf bauhiche Antagen of the Normenausschiul Bavwesen {Building and Civil Engineering Standards Commit- in the structure being evaluated.
taeg},
A q 3.5 Long-term vibration
mandments . . - - - R
. All types of vibration not coversd by the dsfinition of "shert-term vibration' in subclause 3.4,
The folicwing changes have been made to the May 1286 edition. w Y
a) The standard now also covers the effects of vibration on buried pipework.
by The standard has been ravised in form and contant to reflect the currant state of the art. 4 Principles of evaluating the effects of vibration on structures
4.1 General - '
Previous editions Clauses 5 and 6 specify methods of rnea.su;rng and ‘evaluating vibration parameters. If these methads are not 1
DI 4150-3; 1875-09, 1986-05. uzed, then the dynamic stresses ocourring 7 the structure are o be determined by measurement or analysis
{e.g. as in subclavses 4.2 and 4.3, respact‘bely} arel the results then compared with the parmissible stresses,
taking thetr frequency of cccurrence into account. Nofe that the methods described in subclauses 4.2 and 4.3
= ara not suitable for assessing minor damage as defined in subclause 4.5,
. Sametimes, vibration eannet be classified as being only short-term or only long-term as defined in
Gontinued on pages 2 to 11, subclauses 3.4 and 3.5, respectively, In such cases, it shall be evaluated on the bazis of both clause 5 and
clause 6.
Transiation by DIN-Sprachendiznst,
In caze af doubt, the Garman-lasguage original should be consulted as the authoritative test. ] Currentl\_.r at draft stage .
. - 1 ) 18785 edition. :
@ Mo part of this translation may be reproduced without the prior parmizeicn of Ref. Mo, D{K 4150-3 »1998-02 :
TN Daurschas nglitut i Movrung e 1, Burling Bewh Veriag Griok, 10772 Barlin, Gormany, English price group DB Sas Mo. 1103 |
has the cucluzve nght of gale for Gemnan Standands (OK-Neomen). 0600 !
i
S




Page 3
DIM 4150-3 : 1959-02

Whare necessary, foundation displacement as an indirect conseguence of vibration shalt alse be taken into
consideration (gf. Appendl: C).

4.2 Determining stresses by measurement

By measuring the straln in a vibraling building compenent and applying the raass law, the slresses present can
be inferrad, .

The amplitude and frequency of the measured vibration displasement, velacity or acceleration can be used in
stress/strain caloulations.

The stressas Inbeams and skabs vibrating clase to resonance can be approximated on the basis of the vibration
velacity amplitude, provided the measurement is made at the point of the greatest amplituds. |n this case, the
baundary conditions and shiffness of the component need nat be known {ci. subclause 6.2).

4.3 Determining stresses by analysis

The analysis of stresses shall be performed using state-of-the-art methods, Values used in the analysis may
be obtained by means of the predictive methad described in DIMY 4150-1 or DIN 41580-1.

4.4 Permissible stresses

Verificatian of stahility shall be carried out using the safety factors speciiad in the relavant standards and
regulations for additional dynamic loading, taking inte account the type and duration of the dynamic loads
imposed, the measurement method, the characteristics of the bullding matenals and the type of construction.
If necassary, fatigue strength shall alse be verifisd. Stress-number curves may be used to establish, az a
function af the number of axpectad stress reversals, the stress limits, stress amplitedes, limits of strain and
similar parameters for the building matarials, building components and junctions.

A detailed analysis of fatigue strength may bé dispensed with if, for the stability analysls, the dynamic ioad
componsents are multiplied by a factor of 3.

Fatigue anakbysis is not required if the dynamic load camponent is less than 10 % of the permissible static stress.

4.5 Evaluating serviceability
Examtples of a reduction in the 2erviceability of a building or building companent due to the effects of vibration
include:
— the impairment of the stability of the building and its components;
— areduction in the bearing capacity of floors.
For strugtures as in lines 2 and 3 of table 1, the serviceability is considered to have been reduced if
- cracks farm In plastered surfaces of walls;
- existing cracks in the building are enlarged;
- partitions become detached from loadbearing walls or floars.
These effects are desmed 'minor damage’.

4.6 Effects of vibratidn on soil

Strong vibration can cause settlement of soil, primarily inthe case of locse to madium-denze, non-cohesive =oil
such as sand and gravel; this can alselead to foundation settlement, especially where thereis frequent vibration
or uniformly graded sand or soil benegath the groundwater level. For more infarmation, ses Appendix C.

5 Evaluating effects of short-term vibration
5.1 Effacts on the structure as a whole

Numerous measurements of vibration velocity in building foundations havae provided empirical valuss which
give guigance on the evaluation of short-term structural vibration. Ewvaluations as in this standard are based on
the maximom ahsolite value of the veloclty signals, tv _ {or the three companeants {where £ = x, v or 2} of the
unwaighied velocity signals, 1(f), measured an the building foundation (this parameter is referred o below as
w for short). See subclauze 5.4 for details of measurament. oL

The vibration measurad in the plana of the highast fioar resting on external walls also provides significant
infermattan for this evaluation, taking the maxima of the two horizontal components as a basis, Measurements
taken at this point in accardance with subclause 5.4 may be used (¢ determineg the harizontat response of the
structura to the excitation at the foundation.

Table 1 and figure 1 give guideling valuzs for v al the foundation and in the plane of the highest floor of varicus
types of building. Experienca has shown that if these vaiues are compliad with, damage that reduces the
serviceahility of the buillding will not occur. If damage nevertheless occurs, itis to be assumed that other causes
are responsible. Exceeding the values in table 1 does not necessarily lead to damage; should they be signifi-
cantly exceedsd, howevar, further investigations are necessary.
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Tahle 1: Guideline values for vibration velocity to be used when evaluating the effects of short-term
vibration on structures

Guideling values far velacity, , In mm/s

Vibration at the foundation Vibration at

Lire Type of structure hotizontal plana
ata frequency of of highest floor
1Hztn 10Hz | 10 Hz to 50 Hz |50 Hz to 100 Hz™}| at ali frequencles
1 Buildings uzad for 20 20 to 40 40 0 50 40

commerclal purposes,
industrial buildings, and
buildings of siilar design

2 | Dwellings and buildings 5 5to 15 156 to 20 15
of similar design and/or
ancUpancy

3 Structures that, because 3 Stog §to 10 8

of Lheir particular sensi-
tivity to vibration, cannot
be classified under

lines 1 and 2 and are of
graat intrinsic valug

[e.0. listed buildings
under preservation order}

“ At frequencies above 100 Hz, the values given in this column may be used as minimum values.

&0
/
// Line 1
P
E
E
=
=
‘G
2
2w
o1
—
/—-—"""' Line 2
E————
B /______.--""" Line 2
5 |

1 20 40 &0 B0 100
Frequency, in Hz —

Figure 1: Curves far guideline values specified in table 1 for velocities measured at the foundation
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Ter determine which frequency ranges shown in table 1 apply, take the frequency which pccurs within the
relevant valocity rangs, special care being neceszary in the measurement of low frequencies. For analytical
purposes, the character of the signal shall alse be taken into consideration, for instance by mearns of suitable
data windows (of. Appendix D).

For givil engingering struciures {e.g. reinforced concrete constructions used 23 abutments or foundation pads),
the vaiues in line 1 of table 1 may be increased by as much as a factor of two, prowded no hazards ariss 22 &
result of mechanieal processes in the ground.

5.2 Effecis on floors

Whara shart-term vibration causes flaors to vibirate, if v is no graater than 20 mmifs when measured at the point
of maximum velocity {which is usually at the centre of the floon, a reduction in the serviceabiity of the floar is
not to be expected. In the case of buildings as in llne 3 of tabile 1, it may be necessary to lowar this value to
prevent minor damage.

5.3 Effects on buried pipework

Tabie 2 gives guideline values for evaluating the effects of vibration on buried pipework. It is assumed that the
pipes have been manufactured and laid using current technology; if this is nat the case, special considerations
will have to be mada. Addltional considerations need also be made where mechanical processes in the groured
could have deleterious effects on pipes, or where there are different stress conditions atjunctions (e.g. junctions
with the structure),

The values given in tabla 1 for foundations also apply to the first twe metres (nearest the building) of gas and
water service pipes. For information regarding gas supply pipelines, ses DIN EN 1594,

Drain pipes shall be evaluated using the values given in line 3 of table 2,

Table 2: Guideline values for vibration velocity to he used when svaluating the effects of short-term
vibration on buried pipework

Guideline values for veloeity

Line Pipe material measured on the pipe, v, in mm/s
1 Steal (including welded pipes) 100
a Clay, concrete, reinforced cpncrete_, pre- an
stragsed concrete, metal (with or withouot flange)
3 Masonry, plastic 1)

5.4 WMeasurement

Instruments used tc perform measurements as in this standard shall maet the requirements specified in
DIM 45669-1, and the procedure shall be as in BIM 45669-2, To measure vibration in foundations, the pick-ups
for the thres directions of measurement shall be placed close together on the ground floor of the building to
be investigated, sither at the foundation of the outer wall, on the outer wall itself, orin a recess in that wall. In
buiidings without a basement, the point of measurement shall be o more than 0,5 m above the ground.
Measurement points shall preferably be an the side of the structure that faces the source of excitation. The time
history of tha vertical vibration (z-axis) and horizontal vibration (x- and y-axes, at right angles to each other} shall
be recorded, with one of the directions of measurement running parallel to a side wall of the building. For
structures with a large ground floor area, simultaneous measurements shall be mede at several locations.

In addition to tha measuremenis made on the foundation and the highest floar, a measurement in the vertical
direction may alzo have to be made on the floars on which the strongest vibration is expected; in this case, the
point of measurement should be in the centre of the floor (of. subelause 5.2).

Pick-ups for measurements in the highest floor shall be placed an or immediately next to sbructural masanry
50 that the lwo horizental directions of measurement, x and y, are at right angles to ach other, with one
directicn running parallel to a side wall.

When carrying aut measurements on pipework, pick-ups shall be placed directly on the pipes whenaver
possible, As an alternative, the pick-up may be placed on the ground surfaca diractly abave the pipe, although
in this case, it is only possible ta make estimates (see Appendix D.1).

A test report as in Appendiz A shall be drawn up for ach measurement.

& Evaluating effects of long-ferm vibration
6.1 Effgcts on the structure as a whole

Tabike 3 gives guideline values for the highest vaiue of the two horizontal components measured in the top fiaar,
for different types of building. Experianca has shown that if these values are complied with, damage will not
poour. Exceading the values in table 3 slightfy does not necessarily lead to damags. Should they be consider-
ably exceeded, the stresses may be determined as described in subclauses 4.2 and 4.3 and evaluated as in
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subclause 4.4, in the case of multi-storey frame structures, the dynamic stress component can atso be deter-
minad from the ralative displacament of the snds of the vertical members,

If a building is subjected te harmonic vibration, then the maximum values can alse aceur in floors other than
the top fleor, or in the foundation. The values given in table 3 also apply in these cases.

When other points of reference are used, separate analysis is required.

Table 3 Guideline values for vibration veiosity to be used when evsluating the eifects of long-term
vibration on structures

Guideline values for velocity, ¥, in mm/s,

Line Type of structure of vibration in horizantal plane of highest floar,
at all frequancies
1 Buildings used for commarcial purposes, indus- 10
trial buildings, and buildings of similar design
2 Dwellings and buildings of similar design and/or 5
occupancy ’
3 Structures that, because of thew particular 2.5

sensitivity to vibration, cannot be classified
under lines 1 and 2 and are of graat ntrinsic
vafue {e.g._listed buildings under preservation
orodar)

6.2 Effects on floors

To evaluats vibration in components such as floors and walis, the dynamic loading may be determined as in
subclauses 4.2 and 4.3,

In the case of llexural vibration ciose to resonance, which often ocours when floors vibrate at high magnitudes,
the additional dynamic stress can be approximated using the method mentioned in subslause 4.2 as describad
below.

For beams and ane-way spanning solid slabs of rectangular cross section (e y /1 = 1,73, where p__is tha
outer fibre distance and { is the radius of inertia) with a congtant stiffness and weight [bading, and for vibration
with & natural mode, the maximum bending stress, ¢ _.is defined by equatien (1), regardless of the dimenzions
of the vibrating system:

T = 178 (B 00 5/ Geard™ Konas i1}
wherg

Yoe is the peak velocity along the beam length;

o iz the dynamic modulus of elasticity of the material;

o is the material dansity;

5o Gupam 15 the coeflicient of loading, where the beam is to accommodate evenly distributed loads in addition
to its sekf-waighi;

(£ is the self-weight of the beam, plus other loads,;

|3 is the eigenmode coefficient.

The eigenmode coeefficient is dependent on the boundary conditions and the degree of the mode. Both of these

hawve only a slight influence; however, in prackice, the value for & lies betwasn 1 and 1,3, For two-way spanning

slabs, the bending stress so calculated is also to be considered a maximum.

Experience has shown that vertical vibration velocities up to 10 mm/s do not cause damage in floors of

structures as in lines 1 and 2 of table 3, even if the maximum design stresses are fully utilized. Buch vibration

is wery cleatly perceptible. For structures as in line 3 of table 2, no guideline value can be given for vertical
vibration.

tinor damage (cf. subelause 4.5) should not be automatically atiributed to dynarmie leading and further inves-
tigations are necessary.
6.3 Effects on burled pipework

The guideline values given in table 2 may be reduced by 50 % without further analysis when evaluating the
effects of long-term vibratlon an burled plpework.

The restrictions given in subclause 5.3 apply here by analogy.
6.4 Measurement

If a building is subjected ta harmonic vibration, measurements shall be taken on several floors simultaneously
in crderto correctly determing the vibrational mede. For vibration having tha lowest natural mode, 1t s normally
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sufficient to take measurements on the top floor. The lowest natural Trequency of horizontal vibratien in build-
Ings with about five or mare storeys, f,in Hz, may be taken to be approximately 10/n (whare i3 the number
of storeys).

When evaluating horizontal vibration in the structure as a wheie, it may be necessary in special cases 10 take
int aceount possible rotational moavements in the floor plane and any rigid rotatian.

The natural frequency of floors is normally greater than 10 Hz, and in most cases, ondy vertical movements are
slgnificant. Tha verticat vibratlan shall thus be measurad at the paint af maximum velocity, which is usually at

the centre of the floor.
A test report as In Appendlx A shall be drawn up for each measurement.

Appendix A
Sample test report form

The test report shall include the information listed below.

Table A.1: Test repert form

Line Type of infarmation Details
1 General:
a) Testing agency
by Client
o Contract identification
d) Person carrying out measurement
gy Time and date of measurament
2 Type of vibration: Blasting {charga, ignitian stages, number of drill
a) Source holes, =eries, 1c.)
k) Operating conditions Pile driving fequipment usad, type of piie used)
Machingry [speed, load, ate)
Traffic (rail traffic, trucks, ata.)
Frequency of ocourrence
3 Structure:
al Designation Address
b) Classification Type of building according to the tables in this
standard
g} Description Type of structure, size, foundation, structural
condition
4 Site and location Sketches giving heights
a) of source of vibration
b} of the measurement points and their
distance from the scurce, and measurement
diraction
5 Environmental conditions Details of rock and sail, graund water, structural
condition of building, weather conditions {frost,
storm, ete.), extranecus seurces of vibration
[e.q. traffic)
& | Subjective ohservations Perceptible secondary effects {2.g. rattling of
objects)
7 hMeasuring chain:
a) Pick-ups, natural frequency of equipment, Acceferators, velocity or displacement pick-ups
damping ceefficiant, frequency raspanss,
operating frequancy range
b} Signal conditioning equipmant Filters, amgplifigrs
o] Recording devices Magnetic tape recorder, plottars, PCs
d) Tools for anakysis Frequaency analyzers, software
& Results of measurement:
a) Measured quantlties and frequencies
D) Derived guantities
] Duration and accurrence of eficcts
8 | Signatures
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Appendix B .
Measures for limiting the effects of vibration

Mormally, vibration is transmitted through the ground and decays with increasing distance from its source, For
this reason, the effects ol vibration can be reduced by increasing the distance between the vibration source and
racaivar, (Airhome vibration plays a role only under special circumstances.)

The following measuras may be used to limil the effects of vibration.

B.1 Measures taken at the vibration source

B.i.1 Measures against stationary vibration with harmaonics, generated by machinery (e.3. ascillaling
screens, motars, cempressors, sawmills)

a) Ealance machines,
b} Provide or imprave balancing systems.
¢} Change the speed, where resohance ocours.

d) Isolake against vibration by placing the installation on an elastic slement (for excitation at frequencies
over 3 Hz).

B.1.2 Measures against shocks generated by machinery {e.n. forge hammers, presses, mills)
lzoiate the installation against vibration.

B.1.3 Measures against vibration generatad hy trafiic
a) Build and maintain smooth road suraces.
bl Regularly maintain tracks of railways.
¢) Regularly maintain running gear of rail vehicles.
d) Isolate railways against vibration.
€] Reduce speed.

B.1.4 Measures against vibration generated by blasting

Modify the blasting technigue {e.g. a different charge for each ignitlon stage, diffgrent firing orders or hole
depths).

B.1.5 Measures against vibration generated by construction work
a) Switch to low-vibration technigues.
b}y Use vibration hammers having higher vibration frequancies.

c} Avoid resonance,

B.2 Measures taken at the vibration receiver {structure)
a) Fit the structure with dynarsic vibration absorbers {sspecially effective against rescnance and whera
there is minimal damping in the structure).
b} Isolate the structure against vibration (for excitation frequencies above 5 Hz).
cy Adapt the structura o avoid resonance,

B.3 Measures taken along the transmission path
ay fncreasa the distance between the source and the recaivar (structurs}.
b} In special cases, dig trenches or fit elements in the ground near the vibratian source or the slruciurs,

Where the foundation may be susceptible to differential settlement, adequate measures should be taken to
strengthen the foundation accordingly fa.g. by sinking a deep foundation).
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Appendix C

Effects of vibration on soil

Nan-coheshve sait tends ta settle, for Instance when vibrating rams are used nearby to drive shest piling. For
this reason, the distance between the vibration source and the building foundation should be such that an angle
of at least 30° to the vertical is formed as shown in figure C.1. For piling extending below the groundwater table,
an angle of 45° is more suitable, as shown in the figure.

This tendency is considerably lower in the case of percussive driving methods (s.g. when using diesel or
preumatic rams).

Shest piling Sheet piling

Sand, gravel Building

Building

Sand, gravel

——————— Clay, sitt

GW ~ Groundwatar tabis
Flgure C.1: Distance between sheet piling and building [schematic)

Even at great distances from the vibratian source, vibration-induced foundation settlement can stili occur at
vibration severities which are normally not expected to causse structural damage. For this to oceur, the soil has
e be very sensitlve to vibiratlon (as1s non-cohesive, uniformly graded sand or silt, forinstance), and the vibration
has t¢ be continuous or frequent.

Sinee few investigations bave been made regarding dynamically-induced settlement, it is recommendead that
expert advice ba sought,

Another effect vibration has on sofl is liquefaction, when sand or silt at the groundwater level suddanty [oess
its baarlng capacity as a result of dynamie effects. During earthquakes, thls process Gan lead to damage as
serious as the collapse of buildings. Since the vibration covered by this standard normaily ligs well under 1he
vibration magnitudes which ocour during strong earthquakes, these effects should only be expected under the
most unfavourable circumstancss.

Appendix D

Additional information an measurements pn pipework and evaluation of frequencies

D.1  Vibratien measurements on pipework

Measurements carried out to evaluate the effects of vibration on pipework should preferably be performed
directly on the pipes. Wherever possible, buried pipes should be exposed only at the point of measurement.
The pick-up should be mountad as deseribed in subclause 5.3 of DIN 45668-2. The time history of the vibration
should be measured in the 2, x and y directions, one of which should run along the pipe axis.

Any insulation at the point of measurement shauld be removed, aithough thin coatings have little effect on
results. To provide the pick-up with a flat support surface, a concrete or plaster base may be mounted on the
ppe.

Often, mounting pick-ups directly on the pipe can be quite invelved. Where the vibration source is not imme-
diately next to the pipework, or is nearby but much deeper than the pipes, measuramanis can be made on the
graund surace. Previous Investigations have shown that vibration measured on the surface is usually greater
than that measured diractly on pipes.

D.2 Role of frequency in evaluations

Tahbla t givas guideline values for vibration at foundations as a function of frequancy. It is assumed the following
procedures will be carried out:

Page 10
DIN 4150-3 : 1999-02

1} Finding the maximum velocity values over the tima, »f).
2] Determining the significant frequencies, £, over sfil
3} Comparing the maximum velocities, , with the values given in table 1 for this significant frequency.

WOTE: Marrow-band spectra are particularly suited for determining frequencies £, To reduce distortions of the
spectta causaed by the duration and form of the data window, the location and fength of the latter have to
be fitted to the time history, wff). Frequency weighting is not necessary.

EXAMPLE; When & construction machine is started up, short-term vibration occurs. The vibration components,
v {il, vtk and »(#), measured in the feundation of a nearby building have qualitatively similar time histaries,
as have the spactra. The maximum value of the vertical camponent, v, is considerably greater than those
for v, and v; the horizontal components are thersfore disragarded, Figure .1 shows the time histary of the
wertical eomponant v} with 3 maximum value of 5,1 mm/s.

b T F T T

-2

Veloeity, in mm/s

=L
-51

i 1 H I L
Ll L1 - LB 50 52

Thme, in &

Figure D.1: Time history of the vertical vibration component, with 2 maximum of 5,1 mm/s

The main section of the vibration signal is enclosed by dashed lines and is enlarged in figure 0.2,

& T

o f\l\\\
0 w
N WU

-2 F .

Yeloelty, in mmis ——

-4 4
=51

-f
£7,045 47,685 LB 48325
Time, ing  ——

Figure D.2: Enlargement of 1,28 s section of time history shown in figure DA
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Betore being transfermed into a fragquancy range, the time history illustrated in figues 0.2 is multiplied by the
. shifted Hanning window shown in figure 0.3, given by

) 1 - cos{dmt — 1 W IHW2 fort,<é=T + 1,
o otherwise

The peak of the Hanning window corresponds to the maximum of v; the length of the window has been adjusted
te the length of the enlargement in figurs 0.2 {1,238 s).

1
0B
06
0.4
0.2
0
..0[2— 4
04k ]

@ -0.6r

-U,E{—

T

41
47,045 L7665 48,325
Time, ins —
Flogure 0.3 Hanning window, (7 (1)), fitted to 301 (with £ = 47,045 5 and T, = 1 28 5)

The product of & [f) and v {t} is transformed into a frequency spectrum using a discrete Fourier transformation,
The spectram is shown in flgure D4 as a normalzed spectrum where the maximum of f, is 16,5 Hz,

DA
1] 16,5 50 35 Hz 0e
Frequency, inHz —

Figure D.4: Normalized spectrum

The value given in line 2 of fable 1 for a dwelling and a frequency of 16,5 Hzis 6,6 mm's. The measured maximum
. of 5.1 mm/s les beneath this value.
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 pm (PM,,) 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1252 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 pm (PM,,) R (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1367 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H754 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pm (PM, ) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387039
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387040
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
Instrument 42C-67174-356
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
Instrument 42C-78933-390
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1182920005
10 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
1182920006
11 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1182920009
12 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
13 [Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
YRLHTB7G
14 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
48C-65506-348
15 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM08140004
16 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 18122023 18 Dec 23 17 Dec 24 -
1182920020
17 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
48C-62460-355/5
18 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08112023 8 Nov 23 7 Nov 24 -

48C-62494-335-5




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
19 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08112023 8 Nov 23 7 Nov 24 -
48C-69160-362
20 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG




Cantinuation of Certifcate of Calfiration Nusm Fage ! of

CERTIFICATE OF CALIBRATION el ol

nmg
MODELTYRE

SERIAL WUMBER
1D NUMBER
EHTION AS-HECE

ENVIRONMENTAL COMDITIONS

ONDITION:

mfmi

la

United Analyst and Engineering Consultant Co., Ltd. ;‘?\ = United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Road, Bangchak, F . Bangkok 10280 L—=—1/"_ % 1 3 50iUdomsuk 41, Sukhumvit Aicad, Bangchak, Phrakhanong, Bangkok 10260

Tal. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail use@uasconsuRant.com o h wnn  Tal 0 2763 2828 Fax 0 2763 2800 www. com E-mail: LCOm

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023 Test Date : Nov 13,2023
Equipment : Gas Analyzer (NO2) Model : 42C Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer:  Thermo Environmental Instruments  Serial Number : 42C-78933-390 Manufacturer :  Thermo Scientific Serial Number : 1182920005
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data

Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70 Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89 Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40 Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.44 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.41

:Acceptable Limit + 5% :Acceptable Limit + 5%

Multi-Point Gas Test Chart Multi-Point Gas Test Chart
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F 30 T 300
g 250 g 250
S 200 = S 200 -
2 150 EERLY
g g
£ 100 - £ 100
50 50
0 4= 0 4=
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
—— Analyzer Display —— Analyzer Display
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INAE

United Analyst and Engineering Consultant Co., Ltd.
1 3 Sol Udomsuk 41, Sukhumvit Acad, Bangchak, Phrakhanang, Bangkok 10260
: % Tel 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: useGuaeconsutaN com

INAE

-

United Analyst and Engineering Consultant Co., Ltd.
1 3 Sol Udomsuk 41, Sukhumvit Acad, Bangchak, Phrakhanang, Bangkok 10260

o Tal 0 2763 2828 Fax 0 2763 2600 www. com E-mail: MEAN.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 1,2023 Test Date : Nov 13,2023
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : 1182920006 Manufacturer : Thermo Scientific Serial Number : 1182920009
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.80 0.80 0.80 Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 1011 1.10 1.09 1.09 Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35 Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 Level 4 60.00% 300.0 300.6 0.60 0.20 0.20
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.49 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.44
:Acceptable Limit + 5% :Acceptable Limit + 5%
t Gas Test Chart int Gas Test Chart
450 450
— 400 4 — 400 4
3 3
g 30 g 30
F 300 T 300
i‘:@ 250 i‘:@ 250
= 200 = 200 -8
R 2 s
T T
£ 100 4 £ 100
50 50
0 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Cylinder No

CALIBRATION STANDARDS

ANALY

Anaty

TICAL

tical Pri

Last Multipoint Calibration

tenaslunuRy

Page 1ol enasiuAun
|—| l—}/?\ = United Analyst and Engineering Consultant Co., Ltd.
LS LA \™7 4 5ol Udomsuk 41, Suktumit Road, Bangehak, Phrakhanong, Bangkok 10260
S Tl 0 2763 2828 Fax 0 2763 2800 www. Itant. com E-mail: et com
MULTI-POINT GAS TEST REPORT
Test Date : Dec 8,2023
Equipment : Gas Analyzer (CO) Model : APMA-370
1 HORIBA Serial Number : YRLHTB7G

Standard Gas Concentration

Dilutor Detail
PPM  Manufacturer :
PPM  Model :
PPM  Serial Number :
PPM

Sulphur Dioxide (SO2) 44.68

Nitric Oxide (NO) 45.94
Methane (CH4) -

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024

Multi-point gas test data

Thermo Scientific
146i
1180540071

Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 .6 0. 0.6
Level 2 20.00% 10.7 .7 6. 6.
Level 3 40.00% 20.9 .9 4. 4.
Level 4 60.00% 30.6 .6 2. 2.
Level 5 80.00% 40. 40.0 .0 0. 0.
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.68
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50

H

g 400

=

§ 6

2 9

5

=] 7

<

0
0 50
Reference value (ppm)

e[ REG/..2083.
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DA A \ = United Analyst and Engineering Consultant Co., Ltd.
il e L O |

13 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
-

Tal, 0 2763 2828 Fax 0 2763 2800 www.i Itant.com E-mail: fant.com

|—| 7| = United Analyst and Engineering Consultant Co., Ltd.
& \_\;1 3 Sol Udemsuk 41, Sukhumvit Ricad, Bangchak, Phrakhanong, Banglok 10260

Tal, 0 2763 2828 Fax 0 2763 2800 www.i Itant.com E-mail: fant.com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 8,2023

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023

Equipment : Gas Analyzer (CO) Model : 48C
Manufacturer:  Thermo Environmental Instruments  Serial Number : 48C-65506-348
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : _EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analy::;':l)splay Difference Error | Percent Error [% Error ]
Level 1 Zer 0.0 0.8 0.8 0.8 0.8
Level 2 20.00% 10.! 10.6 0.6 57 5.7
Level 3 4 .00% 20,/ 20.9 .9 4. 4.
Level 4 .00% 30. 30.7 .7 2. 2.
Level 5 80 00% 40. 40.0 .0 0. 0.
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.61
:Acceptable Limit + 5%
it Gas Test Chart
50

€

g 40.0

H

3 7

2 9

s

] 6

<

0 4oz
0 50

Reference value (ppm)

—e— Analyzer Display

Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number : CM08140004
s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0. 0.8
Level 2 20.00% 10. 10.7 .7 6. 6.
Level 3 40.00% 20,/ 20.9 .9 4. 4.
Level 4 60.00% 30. 30.7 .7 2. 2.
Level 5 IB—0.00% 40. 40.0 .0 0. 0.
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.79
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50

£

s 400

z

3 7

2 9

5

5

H 7

&

0 kB
0 50

Reference value (ppm)

—+— Analyzr Display

Page 1 of 1 [ Page 1 of 1 '
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\ United Analyst and Engineering Consultant Co., Ltd. \ United Analyst and Engineering Consultant Co., Ltd.
1 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 1 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
wmn  Tal 02763 2828 Fax 0 2763 2800 www. Itant.com E-mail: fEnt.com Tal 0 2763 2828 Fax 0 2763 2800 www. Itant.com E-mail: fEnt.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date : Dec 18,2023 Test Date : Dec 8,2023

Equipment : Gas Analyzer (CO) Model : 48i Equipment : Gas Analyzer (CO) Model : 48C

Manufacturer: Thermo Scientific Serial Number : 1182920020 Manufacturer: _Thermo Environmental Instruments  Serial Number : 48C-62460-335/5
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CH4) = PPM  Serial Number : 1180540071 Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262 Cylinder No. : EB0143262

Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024

Multi-point gas test data

Multi-point gas test data

Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 .7 .7 .7
Level 2 20.00% 10.0 10.9 .9 .3 .3
Level 3 40.00% 20.0 20.7 .7 4 4
Level 4 60.00% 30.0 30.7 .7 .3 .3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.92

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

50
B
s 40.0
=
5 7
2 7
g
H ]
g
<

0

0 50

Reference value (ppm)

—e— Analyzer Display

Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 .7 0.7 0.7
Level 2 20.00% 10.0 10.8 .8 7.4 7.4
Level 3 40.00% 20.0 20.8 .8 3.8 3.8
Level 4 60.00% 30.0 30.9 .9 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.97

:Acceptable Limit + 5%

Page 1 of 1
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Multi-Point Gas Test Chart
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ME United Analyst and Engineering Consultant Co., Ltd. ME United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Asad, Bangchak, Phrakhanang, Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Asad, Bangchak, Phrakhanang, Bangkok 10260

e Tal 0 2763 2828 Fax 0 2763 2800 www. com E-mail com Sarms s Tel, 0 2763 2628 Fax 0 2763 2800 www com E-mail com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 8,2023 Test Date : Nov 8,2023
Equipment : Gas Analyzer (CO) Model : 48C Equipment : Gas Analyzer (CO) Model : 48C
Manufacturer : Thermo Environmental Instruments Serial Number : 48C-62494-335/5 Manufacturer : Thermo Environmental Instruments Serial Number : 48C-69160-362
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CH4) = PPM Serial Number : 1180540071 Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024
Multi-point gas test data Multi-point gas test data
Analyzer . Analyzer Display | .
Reference Value (ppm; " Difference Error |Percent Error|  [% Error Reference Value (ppm Difference Error | Percent Error % Error
(ppm) Display (ppm) [% 1 (ppm) (ppm) [% 1
Level 1 |Zero 0.0 0.8 0.8 0.8 0.8 Level 1 [Zero 0.0 0.9 0.9 0.9 0.9
Level 2 |20.00% 10.0 10.5 0.5 4.8 4.8 Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 ]40.00% 20.0 20.6 0.6 2.9 2.9 Level 3 40.00% 20.0 20.6 0.6 2.9 2.9
Level 4 160.00% 30.0 30.9 0.9 2.9 2.9 Level 4 60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0 Level 5 [80.00% 40.0 40.0 00 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.28 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.65
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart Multi-Point Gas Test Chart
50
50 =
§ 40.0 § 00
5
g 05 g ?
2 (=]
: 0.6 ] .6
5 5 7
H o8 H '
0 ks
0 0 50
0 50
Reference value (ppm)
Rl o g
e .A1.../...2023, -3
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD Certificate of Calibration Certificate No. : 24P1252
Page: 1o0f 2

THAILANI

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
e Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Jul 08, 2031 Serial No.: B
fi ID No.: UAE.EFM.078/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
= Calibration Date: 11 April 2024
Componsent Actual
tion Conee
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
(50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Relative Humidity: 3
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1011 mbar

Procedure used: The calibration was by direct i method against Pressure Measuring Instruments
Cylinder No Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.
ANALYTICAL EQUIPMENT 3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media.

Anatytical Principle Last Multipoint Calibration

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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

8.This Certification is traceable to the i System of Unit maintail through:-
-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Issue Date : pril ]
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Resutt of calibrati Without

Function:- Pressure Measurement
Increasing Pressure

UUC Indication
Applied Pressure High-port side Low-port side Q
0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00
4.00 2.00 -2.00 4.00
6.00 3.00 -3.00 6.00
8.00 4.00 -4.00 8.00
10.00 5.00 -5.00 10.00
12.00 6.00 -6.00 12.00
14.00 7.00 -7.05 14.05
16.00 8.00 -8.05 16.05
18.00 9.00 -9.05 18.05
20.00 10.00 -10.10 20.10
22.00 11.00 -11.10 22,10
24.00 12.00 -12,10 2410
26.00 13.00 -13.10 26.10
28.00 14.00 -14.10 28.10
30.00 15.00 -15.10 30.10
32.00 16.00 -16.10 32.10
34.00 17.05 -17.10 34.15
35.80 18.00 -18.00 36.00

The uncertainty of measurement was + 0.11 inH0
«Ap= High-port side - Low-port side
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-o0o-

Resutt of Without
Function:- Absolute Pressure Measurement
Increasing Pressure

Range: 0 inH:0 to 36 inH:0
Scale Interval : 0.1 inHzO ( The Second Estimate )

CertNo.: 24P1252
Page: 20f 2

Emor
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.15
0.20

Range : 960 hPa to 1030 hPa
Scale Interval : 1 hPa ( The Fifth Estimate )

tanms‘lain'mqu

Cert.No.: 24P1367
Page: 20f 2

| Applied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35] 1022.10 | 1032.61
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 2.87 1.23 -0.13 -0.56 -1.26 -1.35 -2.10 -2.61

Decreasing Pressure

Applied Pressure (hPa) 1032.61| 1021.84 | 1010.88 | 1000.82 [ 990.20 | 979.52 | 968.48 | 957.17
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) -2.61 -1.84 -0.88 -0.82 -0.20 0.48 1.52 2.83

The uncertainty of measurement was + 0.25 hPa
*UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484 BT TSITEES

CALIBRATION 0088

Certificate No. : 24P1367
Page: 10of2

Certificate of Calibration

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : o Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.152/2550

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 £ 2) °C
(50 £15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:

Atmospheric Pressure: 1007 mbar

used: The cali ion was by direct method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Con n of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No.

1) Standard Barometer DPI142 1422505046

Certificate No.
MP-0094-23

Due Date
03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.This result of calibration instrument was in absolute pressure.
5.This instrument was used clean air as pressure media.
6.The certificate is valid only to the item calibrated on date and place of calibration.

7.This Certification is traceable to the

System of Unit maintail through:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Approved Signatory :
23 April 2024 [

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

TEL. 0-2717-3000-24 FAX. 0-2719-9484 BT 6
CALIBHATON 0088

Certificate No. : 24H754
Page: 10of2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.129/2550

Condition As-Received: Used Iltem

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C

(50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

Calibration were using in-house CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

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

3.This Certification is traceable to the System of Unit maintai through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Issue Date : pri ]
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A\ United Analyst and Engineering Consultant Co., Ltd.

~

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280

v Tal 02763 2828 Fax 0 2763 2800 www. com E-mail: Loom
MULTI-POINT GAS TEST REPORT
Cert. No.: 24H754 Test Date : Nov 7,2023
Page.: 2 of 2
Equipment : lyzer (NO2) Model : 42i
Result of Calibration:- Without Adjustment aulP GasTAnalZS(NGZ ‘
et Manufacturer :  Thermo Scientific Serial Number : CM22387039
Function: Humidity Measurement.
meforoncedl yoandard s Uncgrtalnty Standard Gas Concentration Dilutor Detail
Temperature Humidity Reading Error M Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
o o o o
;503 (ﬁi':") (/“ZH') (/°1R§H') @ /:RS'H') Nitric Oxide (NO) 45.94 PPM  Model : 146i
. Y ) : Methane (CHs) = PPM  Serial Number : 1180540071
25.0 60.0 60 0.0 1.7 Carbon M ide (CO) 9848
rbon Monoxide ¥
250 820, 8 =AY 8 Cylinder No. : EB0143262
i Tt Expiration Date : Jun21,2024
Result of Calibration:- Without Adjustment
STy o Multi-point gas test data
Standard uuc* Uncertainty Reference Value (ppb) Analyzer bDlspIay Difference Error | Percent Error |  [% Error ]
Temperature Reading Error of Measurement (ppb)
©c) ) ) #C) Level 1 Zero .0 9 .9 . .90
6 2 Level 2 20.00% 100. .9 .9 . .89
20007, 200 (LS 7 Level 3 [40.00% 2 7 7 ) 35
25.032 255 0.468 0.72 Lovel 4 300, 8 X ¥} 27
29.997 30.0 0.003 0.72 Level 5 400. 400.0 .0 .00 .00
35.010 35.0 -0.010 0.72 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.48
40.019 395 -0.519 0.72 ‘Acceptable Limit + 5%
b et int Gas Test Chart
UUC* : Unit Under Calibration 450
The reported uncertainty of measurement was base on standard uncertainty multiplied g ‘;gg h
by coverage factor k = 2.00, providing confidence level approximately 95%. =] 300
K
g o
-o0o- 5 200
o
s
£ 100 i
50
0 z
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
'
enaslumugy Page 1ol enaslumun
United Analyst and Engineering Consultant Co., Ltd. i A= United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Road, Bangchak, F . Bangkok 10280 13 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mall com Zavenr un Tel, 0 2763 2828 Fax 0 2763 2800 www. com E-mail .com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 7,2023 Test Date : Nov 1,2023
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42C
Manufacturer : Thermo Scientific Serial Number : CM22387040 Manufacturer : Thermo Environmental Instruments Serial Number : 42C- 67174-356
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyi:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.80 0.80 0.80 Level 1 | Zero 0 5 .5 .5( .5
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70 Level 2 20.00% .7 .7/ 7 .7/
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30 Level 3 140.00% .| .5 .5
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 Level 4 160.00% .| .9 9
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400. 400.0 . K .
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.42 Remark : Measuring Range 500.0 ppb Average Difference (%) .35
:Acceptable Limit + 5% :Acceptable Limit + 5%
oint Gas Test Chart Multi-Point Gas Test Chart I
450 450
~ 400 466 ~ 400 4
3 3
g 0 g 30
g 300 g 300
g 250 g 250
5 200 6 5 200
R o
g g
£ 100 £ 100 i
50 50
0 2 0 =
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
..08...7...Nov.../...2023,
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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 25 -
Calibrator Particulate Matter < 10 um (PM,) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24p1251 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H753 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM08130002
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM19050148
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050149
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050150
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 21112023 21 Nov 23 20 Nov 24 -
CM22177051
10 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387035
11 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387039
12 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
CM08140003




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
1180540068
15 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13122023 13 Nov 23 12 Nov 24 -
1180540074
16 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
YRLHTB7G
17 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -

48C-65506-348

18 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM08140004

19 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 18122023 18 Dec 23 17 Dec 24 -
1182920020

20 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5SNI91E15A0014 6 Jun 23 6 Jun 31 -

2016PSIG
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CALIBRATION 0367

Continuation of Certificate of Calibration Number COF-002-66 Page I af 2 Pages

CERTIFICATE OF CALIBRATION

md sandard pre

Cortficata No. | COF-002-56 Page 1 of 2 Pagss
Toble 1
MEASUREMENT TEM Flow rate | pressuce p_Orifee | |, standard Flow o]
MANUFACTURER Patz I ! |
MODEL/TYPE | [ ] | o iy
SERIAL NUMBER 1 1 |
1D NUMBER UAEANV.051/2547
CONDITION AS-RECEIVED Used lteim
CUSTEMER Urited Anat . o
21 Sal Udomsuk 41, Sihhumivil Boad, Sangeha, Phrskhancng
Bang
158863
RECIVED DATE a7 bul 2023 —
MERSUREMENT DATE 145l 2021
155U DATE 10l 2023 0.972
0015

ENVIRONMENTAL CONDITIONS:
Amhlent canddtion in the lshoratory are as fallow:

Atmospherkc fressurn w rate

' fmin
CALIBRATION CONDITION 1 :

oning bient conditians
Measurament Conditan The average walues dunng measirement are 29,6 °C and 58 5%AH, 3
NOTER: The ceviyficate s valid sy fo the tem calbbrated ar date and place of caitber
Slope dn: 124304
intmreegt |4} oa1ms

TABULATION OF RESULT:

The aagy ghe tha massumic C 0.59972
Uscertainty (k= 7] 0.045
F T |
| 1 |
|
Appraved signatary
[ w '
THIS CERTIFICATE REPORT MAY NOT 8E REPAODUCED EXCEPT IN FULL LINLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484
Cert.No.: 24P1251
y Page: 20f 2
Certificate of Calibration ~ Cerifieste No.: 247zt
o Resutt of Without Range: 0 inH:O {0 36 inH:0
Function:- Pressure Measurement Scale Interval : 0.1 inHzO ( The Second Estimate )
Equipment : U Tube Manometer Increasing Pressure
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of UUC Indication
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services. Applled Pressure High-port side Low-port side Ae Error
Serial No.: , 0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
ID No.: UAE.EFM.077/2566 4.00 2.00 2.00 4.00 0.00
Condition As-Received: Used Iltem 6.00 3.00 -3.00 6.00 0.00
Received Date: 03 April 2024 8.00 40 ) 80 020
A 10.00 5.00 -5.00 10.00 0.00
Calibration Date: 11 April 2024 12.00 6.00 6.00 12.00 0.00
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd. 1400 i T g oo
3 16.00 8.05 -8.05 16.10 0.10
Ambient Temperature: (23 * 2) °C 18.00 0.05 005 18.10 0.10
Relative Humidity: (50 +15) % R/ oeidk 41, Stkhunyit RGad, Bapgehak, 20.00 10.05 1005 2010 0.10
: Phrakhanong, Bangkok 10260 22.00 11.05 -11.05 22.10 0.10
Atmospheric Pressure: 1012 mbar
24.00 12.05 -12.05 24.10 0.10
Procedure used: The calibration was by direct i method against Pressure Measuring Instruments 26.00 13.05 -13.05 26.10 .10
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 28.00 14.05 -14.05 28.10 0.10
a guidelines. 30.00 15.05 -15.05 30.10 0.10
Condition of this result of calibration 3200 e Pl &g 015
. 34.00 17.05 -17.10 34.15 0.15
1.Reference standards instruments : 35.80 18,00 -18.00 36.00 0.20
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024 T'z uncertainty of measurement was + 0.11 inH.0
* AP = High-port side - Low-port sidt
2.This result of calibration was made on requested at the point specified by customer. Ig‘ CRaCiE ’ Qrporside
*UUC = Unit Under Calibration
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20 The reported uncertainty of measurement was based on a standard uncertainty multiplied
4.This instrument was used clean air as pressure media. by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level. %%
7.The certificate is valid only to the item calibrated on date and place of calibration.

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

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

caiibrated by : || Approved Signatory :
Issue Date : 17 April 2024

nms‘l:imuqu I.Oﬂﬂﬂi‘hllﬂ'lllﬂu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 MR THL T

CALIBHATON 0088
Certificate of Calibration Ce""'“'i:g‘:f 7

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : o Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 £ 2) °C
(50 £15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:

Atmospheric Pressure: 1007 mbar

Procedure used: The cali ion was by direct i method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : Approved Signatory :
Issue Date : 23 April 2024

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

TEL. 0-2717-3000-24 FAX. 0-2719-9484 BT 6
CALIBHATON 0088

Certificate of Calibration = Certificate No.: 24753
Page: 10of2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.127/2550

Condition As-Received: Used Iltem

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C
(50 +20)% 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity function and i with standard
probe for function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The 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 maintained through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by : Approved Signatory :
Issue Date : 18 April 2024 [

v
[

nms‘laimuqu

GertNo.: 24P1369
Page: 20f 2

Without adijt Range : 720 mmHg to 780 mmHg
Funotion:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate )

Increasing Pressure

Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 | 786.91

UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0

Error (mmHg) 1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

Pressure

Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44

UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0

Error (mmHg) -6.91 -2.99 -1.71 -0.69 -0.13 0.65 1.56

The uncertainty of measurement was + 0.24 mmHg
*UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-00o-

enanslupaumy

Cert. No.: 24H753

Page.: 2 of 2
Result of Calibrati Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement
(°c) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 40.1 43 29 16
25.0 60.0 60 0.0 1.7
25.0 80.0 78 20 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
C) (°C) (°C) #°C)
20.014 20.0 -0.014 0.72
25.033 25.0 -0.033 0.72
30.010 30.0 -0.010 0.72
35.027 345 -0.527 0.72
40.013 395 -0.513 0.72

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

-00o0-

enanslupuny
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&'—}/‘5 = United Analyst and Engineering Consultant Co., Ltd.

»

4 1 3 Sol Udomsuk 41, Sukhumwit Road, Bangchak, Phrakhanang, Bangkok 10260
- 5 Tal 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@uaeconsutant com

&'—}/‘5 = United Analyst and Engineering Consultant Co., Ltd.

»

EE

1 3 Sol Udomsuk 41, Sukhumvit Acad, Bangchak, Phrakhanang, Bangkok 10260
. Tal. 0 2763 2828 Fax 0 2763 2800 www.i Itant.com E-mail: MEnt.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023

Equipment :
Manufacturer:  Thermo Scientific

Gas Analyzer (NO2 Model : 42i

Serial Number : CM08130002

Standard Gas Concentration
Sulphur Dioxide (SO2) 44.68
Nitric Oxide (NO) 45.94
Methane (CHa) -

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date :

Dilutor Detail
PPM  Manufacturer : Thermo Scientific
PPM Model : 146i

PPM  Serial Number :

un21204

Multi-point gas test data

1180540071

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023

Equipment :
Manufacturer :  Thermo Scientific

Gas Analyzer (NO2 Model : 42i

Serial Number : CM19050148

Standard Gas Concentration
Sulphur Dioxide (SO2) 44.68
Nitric Oxide (NO) 45.94
Methane (CHa) -

Dilutor Detail
PPM  Manufacturer : Thermo Scientific
PPM Model : 146i

PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8

Cylinder No. :
Expiration Date :

EB0143262

Jun 21,2024

Multi-point gas test data

Reference Value (ppb) AnaIY?:;bD;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?::,bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zer .0 .9 0. 0.9 0.9( Level 1 Zero .0 .8 .80 .8 .81
Level 2 20.00% 100. 101. 1. 1.2 1.2 Level 2 20.00% 100. 7 .70 .7 .7
Level 3 40.00% 2 200. . 4! 4! Level 3 40.00% 2 .9 .90 4! 4!
Level 4 60.00% 3 300. . .3 .3 Level 4 300. .9 .90 .31 .3
Level 5 [80.00% 400. 4 . .0 X Level 5 400. 400.0 .00 .00 .0
Remark : Measuring Range 500.0 ppb Average Difference (% .59 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.45
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chart I 450 int Gas Test Chart
— 400 406:6 —~ 400 4
3 5
g 30 g 350
T a0 300
g g o
5 200 = 200
s 150 g 150
g s
£ 100 3 £ 100 i
50 50
0 4= 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Page 1o 1 enanslumunu Page 1o 1 enaslumun
|—| ;‘?\ = United Analyst and Engineering Consultant Co., Ltd. |—| ;‘?\ =) United Analyst and Engineering Consultant Co., Ltd.
LES LA™ 5 50l Udomsuk 41, Sukhumsit Aoad, Bangchak, Phrakhanang, Bangkok 10280 LES LA™ 5 50l Udomsuk 41, Sukhumsit Aoad, Bangchak, Phrakhanang, Bangkok 10280
e W Tal, 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant,com E-mal: UBeSUaeCoNSURELGom b Wy Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mail Mart.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 1,2023 Test Date : Nov 1,2023
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM19050149 Manufacturer :  Thermo Scientific Serial Number : CM19050150
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.60 0.60 0.60
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40
:Acceptable Limit + 5%
oint Gas Test Chart
450
— 400 4
3
g 0
F 300
i‘:@ 250
= 200
R
g
£ 100
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Qs NOY.L..2023.
Page 1o 1 enanslumungu

Expiration Date :

Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.38
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
450
~ 400 4
3
g 30
F 300
i‘:@ 250
5 200
R
g
£ 100
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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= United Analyst and Engineering Consultant Co., Ltd. A = United Analyst and Engineering Consultant Co., Ltd.

=14 1 350l Udomsuk 41, Road, Bangchak, F . Bangkok 10280 L—=—1/"_ % 1 3 50iUdomsuk 41, Sukhumvit Aicad, Bangchak, Phrakhanong, Bangkok 10260
Tal. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail use@uasconsuRant.com o - T Tel 02763 2828 Fax 0 2763 2800 www. com E-mail: LCOm
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 21,2023 Test Date : Nov 7,2023
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM22177051 Manufacturer :  Thermo Scientific Serial Number : CM22387035
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90 Level 1 Zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70 Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45 Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27 Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.41
:Acceptable Limit + 5% :Acceptable Limit + 5%
t Gas Test Chart int Gas Test Chart
450 450

= 400 460+ = 400 46

3 3

g 30 g 30

F 30 T 300

g 250 g 250

= 200 = 200

R R

2 0 2 0

< g <

50 50
0 4= 0 45
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
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United Analyst and Engineering Consultant Co., Ltd. i
3 Sol Udomsuk 41, Road, Bangchak, F . Bangkok 10280 Alrgas

Tal, 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: useduasconsulant.com

MULTI-POINT GAS TEST REPORT CERTIFICATE OF ANALYS

Grade of Product: EPA PROTOCOL STANDARD

Test Date : Nov 7,2023

Equipment : Gas Analyzer (NO2) Model : 42i Al

Manufacturer :  Thermo Scientific Serial Number : CM22387039

Standard Gas Concentration Dilutor Detail g
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific Jul 0B, 2.}.;}
Nitric Oxide (NO) 45.94 PPM Model : 146i e
Methane (CHa) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 [60.00% 300.0 300.8 0.80 0.27 0.27 CALIBRATION STANDARDS
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 T Lot iD Cylinder No Caonce tian
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.48

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

450
= 400 400+
3
g 30
& 250 .
a ey = o
g 20 ANALYTICAL EQUIPMENT
2 150 Inatrument b ike i Anatytical Principle Last Multipolnt Calibration
£ 100 - =

[ T P
50 F
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Approved for Rele
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udemsuk 41, Sukhumvit Ricad, Bangchak, Phrakhanong, Banglok 10260

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udemsuk 41, Sukhumvit Ricad, Bangchak, Phrakhanong, Banglok 10260

IAE IAE

w Tal, 0 2763 2828 Fax 0 2763 2800 wew. Itant.com E-mail: Mant.com ' Tal 0 2763 2828 Fax 0 2763 2800 www. Itant.com E-mail: Mant.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 9,2023 Test Date : Dec 8,2023
Equipment : Gas Analyzer (CO) Model : 48i Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number : CM08140003 Manufacturer :  Thermo Scientific Serial Number : 1180540068
s Gas C trati Dilutor Detail s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ] Reference Value (ppm) Analy::;':i)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0 Level 1 | Zer 0.0 0.7 0.7 0.7 0.7
Level 2 20.00% 10. 10.5 .5 4.8 4.8 Level 2 20.00% 10.! 10.8 0.8 7.4 7.4
Level 3 40.00% 20,/ 20.7 .7 3.4 3.4 Level 3 40.00% 20,/ 20.7 .7 34 34
Level 4 60.00% 30. 30.5 .5 1.6 1.6 Level 4 60.00% 30. 30.6 .6 2.0 2.0
Level 5 40. 40.6 .6 15 15 Level 5 [80.00% 40. 40.0 .0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.25 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.69
:Acceptable Limit + 5% :Acceptable Limit + 5%
Mult t Gas Test Chart Multi-Point Gas Test Chart
50 50
£ €
s g 400
H £ :
& & ’
a a
< <
0 0
0 50 0 50
Reference value (ppm) Reference value (ppm)
Page 1 of 1 llu- Page 1 of 1 llu-
|—| l—}/?\ = United Analyst and Engineering Consultant Co., Ltd. |—| l—}/?\ =) United Analyst and Engineering Consultant Co., Ltd.
LES LA™ 5 50l Udomsuk 41, Sukumsit Aoad, Bangehak, Prvabhanong, Bangkok 10260 LES LA™ 5 50l Udomsuk 41, Sukumsit Aoad, Bangehak, Prvabhanong, Bangkok 10260
Sanan awn Tl 0 2763 2828 Fax 0 2763 2800 www. Itar.com E-mmal: ftart.com s Tel, 0 2763 2828 Fax 0 2763 2800 www, Itar.com E-mmal: ftart.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023 Test Date : Dec 8,2023
Equipment : Gas Analyzer (CO) Model : 48i Equipment : Gas Analyzer (CO) Model : APMA-370
Manufacturer: Thermo Scientific Serial Number : 1180540074 H HORIBA Serial Number : YRLHTB7G

Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CH4) = PPM  Serial Number : 1180540071 Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262 Cylinder No. : EB0143262

Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024

Multi-point gas test data

Multi-point gas test data

Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ] Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 .9 0.9 0.9 Level 1 Zero 0.0 0.6 .6 0. 0.6
Level 2 20.00% 10.7 .7 .5 .5 Level 2 20.00% 10.7 .7 6. 6.
Level 3 40.00% 20. .8 Level 3 40.00% 20.9 .9 4. 4.
Level 4 60.00% . 30.! .9 Level 4 60.00% . 30.6 .6 2 2.
Level 5 80.00% 40. 4 .0 . .| Level 5 80.00% 40. 40.0 .0 0. 0.
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.84 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.68
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart Multi-Point Gas Test Chart
50 50

H H

g 40.0 s 40.0

> >

g ? g °

a 5 I~ 9

g ’ g ’

El El

g 7 H 7

< <

0 < 0
0 50 0 50
Reference value (ppm) Reference value (ppm)

Page 1 of 1

wnaslunury

e[ REG/..2023.

Page 1 of 1

enaslunugy



1903
Rectangle


1903
Rectangle


1903
Rectangle


1903
Rectangle


1903
Rectangle


1903
Rectangle


1903
Rectangle


1903
Rectangle



AE

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udemsuk 41, Sukhumvit Ricad, Bangchak, Phrakhanong, Banglok 10260
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udemsuk 41, Sukhumvit Ricad, Bangchak, Phrakhanong, Banglok 10260

boo! v Tal 02763 2828 Fax 0 2763 2800 www. Itant.com E-mail: Loom % Tel 0 2763 2828 Fax 0 2763 2800 www Itant.com E-mail: Loom
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Dec 8,2023 Test Date : Nov 13,2023
Equipment : Gas Analyzer (CO) Model : 48C Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer:  Thermo Environmental Instruments  Serial Number : 48C-65506-348 Manufacturer :  Thermo Scientific Serial Number : CM08140004
s Gas C trati Dilutor Detail s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461 Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppm) Analy::;':l)splay Difference Error | Percent Error [% Error ] Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zer 0.0 0.8 0.8 0.8 0.8 Level 1 Zero 0.0 0.8 0.8 0. 0.8
Level 2 20.00% 10.! 10.6 0.6 57 5.7 Level 2 20.00% 10. 10.7 .7 6. 6.
Level 3 40.00% 20,/ 20.9 .9 4. 4. Level 3 40.00% 20,/ 20.9 .9 4. 4.
Level 4 60.00% 30,/ 30.7 .7 2. 2. Level 4 60.00% 30. 30.7 .7 2 2.
Level 5 [80.00% 40. 40.0 .0 .| 0. Level 5 I%.OO% 40. 40.0 .0 .| 0.
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.61 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.79
:Acceptable Limit + 5% :Acceptable Limit + 5%
Mult it Gas Test Chart Multi-Point Gas Test Chart
50 50
€ £
g 400 g 40.0
H z
3 7 3 7
a (=]
s 9 S 9
s 1Y
] 6 H 7
< <
0 = 0 =
0 50 0 50
Reference value (ppm) Reference value (ppm)

Page 1 of 1 '
enaslumuAy
?\ United Analyst and Engineering Consultant Co., Ltd.
L—1/ 1\ 1 35S0l Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Sy el 0 2763 2828 Fax 0 2763 2800 www ftant. com E-mai: com
MULTI-POINT GAS TEST REPORT

TestDate  :Dec 18,2023

Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer:  Thermo Scientific Serial Number ; 1182920020

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHa) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 .7 .7 .7
Level 2 20.00% 10.0 10.9 .9 .3 .3
Level 3 40.00% 20.0 20.7 .7 4 4
Level 4 60.00% 30.0 30.7 .7 .3 .3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.92
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50

E

g 40.0

H

3 7

2 7

8

H ]

£

<

0
0 50
Reference value (ppm)
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL200 Innovative Instrument 24-ACT-068 17 May 24 16 May 25 -
(Acoustic Calibrator) 21091 Co.,Ltd.
2 |Sound Level Meter Laeq 24 hrsr Laeq 1o Lasor Lamax, Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-234 10 Jul 24 9 Jul 25 -
0005286 Co.,Ltd.
3 |Sound Level Meter Laeq 24 trsr Laeq 1o Lasor Lamax, Ladn Larson Davis LxT2 Innovative Instrument 24-SL.M-238 11 Jul 24 10 Jul 25 -
0005290 Co.,Ltd.
4 |Sound Level Meter Laeq 26 hrsr Laeq 1 he Lasos Lamax, Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-231 10 Jul 24 9 Jul 25 -
0005293 Co. Ltd.
5 |Sound Level Meter Laeq 24 hrs Laeq 1o Lasos Lamax, Ladn Larson Davis LxT2 Innovative Instrument 24-SL.M-240 11 Jul 24 10 Jul 25 -
0005299 Co.,Ltd.
6 |Sound Level Meter Laeq 24 brss Laeq 1 Lasos Larmax, Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-229 9 Jul 24 8 Jul 25 -
0005372 Co.,Ltd.
7 |Sound Level Meter Laeq 24 hrss Laeq 1 o Lagor Lamax, Ladn Larson Davis LxT2 Innovative Instrument 24-SL.M-232 10 Jul 24 9 Jul 25 -
0005341 Co.,Ltd.
8 |Sound Level Meter Laeq 24 hrss Laeq 1 ho Lagor Lamax, Ladn Larson Davis LxT2 Innovative Instrument 24-SL.\M-235 10 Jul 24 9 Jul 25 -
0005346 Co.,Ltd.
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Certifi
Customer
Name LUNITED ANALYST AND ENGINEERING

CONSULTANT COLLTE

A dldress, Bi k

wrmivil Road, Bangehnk

Bangkok 10260

Unit Under Calibration Details

Acousic Calibmior

LARSON DAVIS
CAL200

Serinl Nurher pafil

1 UAEEF

Temperire i

150 0£ 20 %RH )

Humidity

LIOI3 100 b )

ed Date & May 2024

Culsbration Date 7 Moy 2

Lt Calibration | LAB | Acoustle

Caliby d CP-ACT-02 b

1EC 608

on Procedure i muth

Certificare Na : 24

Request No | Req-20124-100

©lay
Range - 94 4 8O0 Fe
I Lned
1T Elects Sound a1

Model

Reference Standard al Number

Truceably Dhue Calibration

Suwind Calibrator 58

31 May 2

THTI Mulfimeter s .

NIMT [

25

Traceability

providoes wmeeability of medsurem

aticin of the iritery System of Units (S1)

Mot

The repotted ndard uncertuinty multiptied b

ipprosimely 95

S -

T

Ser

INNONATIVE INS TRUBMENT LALIBRATION | AR

VL LTI HEATLOFFNC

ng o level of ¢

o :-

Supervis

Calibration Eng

ssue Drate © U7 iy 24424

e ---=Lana'-1-7‘laimu H

AT ACT-02 B 01 Tnsirn (BB

AR TRARHIT IR PRI LB
FEL 1ReHZ1 IS8 | FAN m
Certificaty of Calibration
Custemer
Name UNITEI ANALYST ARD ERGINEERING CONSULTANT COL Certifeaie No ¢
Adddress #1 Sl Uitomek 41, Sukbumdt Rrnd, Bangehak, Prakanong, Bangkise Weguest No;

([T

Unlt Under Calibration Detuily

Meusurement aen Sounil Livel Meter Micrughae Uls 2
Manmficturer Lanson Davis Microphane Maidel - 37SHOT
Madel xr1 Microphime SN ;011740
Soriad Number Preanplifier Sodel . PHMERTIE
kS Preamiplifics S0 O3608T
Resolution 01 dB Insirumens § Uil

Calibration Envirenment and Details

Tempe
Humicity SR £ 20%EH
Biromeirie Pressare RS T
Heesived Late 1 Juy 20124

Cuilibmted Tt 10 Judy 3024

Calinmtion Procafure Tnehouse incibed CTSSEM-OE baserd on [EC 61672-3 1 2003 Elest

Liscntion of Calibration L Acvrdic

iy 0 Neved ameers - Purt 3 Perindic i=its

elerence Standund
Insirumen Bramd SN e galibmtnn V'moehility
5 | Micrhone Gl 1RK273 2 Aigust H024 GRRAS
e Questecal 26 buly 2024 (£1]

Auilly Genersir Sianeld]| m

R Cletnber 2004 WK Hlewirie

Nt

n stancard

rinisy niltighed by the Co

The reparied uneemuisty s b

Calibrated By 1

sl a thirivems el beatand, 1o bl it b e £

3, providinig & level df eonlkdense appioxizlily 95 %

Approved By :

Calibration Fuginee

= Supcrvin

Issue Dute I 1024

wnmslaimuqu

v 04 b e S

Soumd pressure level

Certificate Mo

Request Mo

Calibrathon Results : Without Ad

Culibration Ronge Without Adjustment (di)

Adjustment (dB) Uncertuinty

Aereptanee st

{dB Measured | Devinted value Mesanred | Dovinted valu | & dib Class | { = dB)
104K} H LR L 043 D25
114 d8 1000 He (RER] 0,10 E! 124

Frequency of Sound pressure level

Calibration Hange Without Adjustment

Adjustment Uncertainty | Acceptance lmit

(Mg} Wewured (He) | Bevinted value | Measwred (Hz) | Doviated value | (2 %) Class | [ %)
YA dB 1000 H | 001 il 0.0
|14 dB - toog He i) 41 ol g 07

Tutal Harmonic Distortion plus Nodse of Sonwd pressy

e lovel (THDHN %)

Calibration Hange Without Adjustment

Adjustment Ungertainty | Acceptanee limip

(Haz} Measuredd Measured (%) {4 %) Class 1 (= %)
Q4dB /000 He o3 b 21
11448 1000 He n2s 040 25
Nate 1
Muimum-permitied
Function
Uneerininty of measurement
Soumd pressure level 0.154B
0.20%
1.50%
1
Thy calitrsssm i p—
End of Calibration
'
— — ~ienanslupaunu
™ 11 s ot R 2

INNUTATINE INSTRUMENT ©ALTIVRA TION | AT

U A TIVE PSSTREMEST O T AR T

F A S ST TN AR | A1 A R

A T bets B SAME T PREAKAS FRESISE T 030 114

1L iR n AN 2 T

1. Indication ot the ealibration check frequency

Hevguest No

VUL Setiing Numinal Heley Adfunt Adfer Adjust Aesiplanes
UNCERTAINTY
FAST /A Level (i ErR e ERR Limit Beesult
Calinesrar Setting {dn) (am) Ly (L] iy iy = dib)
1000 Har 1 14 38 (IR} a4 (e [[E%] il 120 (&1 Pass
e Abssliite senaiiiv sl By the e SYANTER. Model §% 39, SR 48000
2. Self-generated noise, Microphone installed
VUL Kerting
Measur UNCERTAINTY
FAST
UL Wkghibng Aty iy
.« wi i
1. Self-genarated noise, Microphane replaced by the electrical input signal devica
ULC Serting
Measuwred UNCERTAINTY
FAST /391 0%
LU Woriglsting (oh] (EY L1
3 3 o1
( Mlb [
@ W o1
4, Acaustic signal test of frequency h |Without Windscreen)
Devintinm from variues Acerplumce
DU St UNCERTAINTY
Welghting Hespine curve Ll
vl Wrsg e alt _
FAST /171 1% A i K
= {4 ai [+ am
STD Setnlany 1B iy (L)
125 M2 [ il [ (i 13 Fais
1 ¥z il un a0 L
10 Fl 2 12 & 80 iy Fags
w00 i 11 28 19 om in Passl

Thee resutin sebatial aliteatsd Tho corsificate shall o

repmidacuad s in Il withisil s a1

il wnmsflzimuqu

ALV e (4 o 5674
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INKOVATIVE INSTRUMENT L ALTRRA TION L AT

IRy

VMRS T A0 T3, EATF PPN §

T TAMEPI AN AL

APHEOE BAN

15 BT AR S PG I T THAL A

e | FAN:

Cenificue No

Wesquest Mo

5. Electrical signal test of frequency weightings, Weighting network respane with refative to 1 kHz

TUC Setting. Dhevintinn Trom varsons Frequeney Acceprance
UNCERTAINTY
[ Weighting Respone curve Lt Result
KT Senlng ALy (i) Zidmy = i) [+ dBE)
63 e 4 o on 1] Tass.
(RE3T™ al 0o o0 18 o
250 |1 <1 1ho a 18 s
400 iz o ol (] 18 i
Jo bz na (i iy ih2n 1 Puss
200 1 (i) (1¥] un 21 Puss
0000 il no (] 30 e
W b il (i1} 1 50 Piss
L8l Ele un Al A +5.-INF Phiss
5. Frequency ind Lime wei it LhHz
UL Semlmg sTD Memsureid Acerplunce
UNCERTAINTY
FAST /3%-109 REF (U ERR Limit Hesult
VUC Weighting L) (L1 (L (R A+ diy
A L& 00 1an (1] oo Fasts
= L1400 1140 0o 1 B
z A 1340 ] 0 Pasis
UUC Setting sTD Monswred Ateeplancn
UNCERTAINTY
5! A REF v Exn Limit Resalt
TV Time Respany my iy (am) (&1 (L dmy
Fail 1a 140 ) i Pass!
Sl 11400 Hap L] DM (1] Passl
leg 11400 11an i 00

The esalis velahod cmby o beni el ahull s e neperstiicod exspe in Tl wi

s AR IAIUAN

VLM HLSEBI e 4 it

TMNOVATIVE INSTRUNENT CALIRATION 40

PO ATIVE PRSTTUMENT OO LT EAT OFF LR

= RN S0 S TS ARORS 11 EAMEETN [FAN KAT

O B st 1L SARET IR AKAN PIROY IS T 1 THAL A%

(RN T R T

Cenificae Mo 4-SEM-234

Hegues Roqr2024: 1453

9. Level inearity including the level range controd

VU Sesilng K10 Acceptance
USCERTAINTY
EAST/A REF Lkt Rasult
ULE Bamge (aB) iy fuls) (o (=um)
Ak il i il Fis
iT-1s ;N
"2 (Te1] uo 1l Paies
10. Tone burst response
AU St A0 Antheipated Meusuryd At
UNCERTAINTY
A 37135 Temeburst el v ERR Limit Resiult
L UL Thme Bespany Amap ) {CL1] Ay (B} (BT 1]
2k 3En 14y it 1 Puss
Fast ¥ e (G ik Pass
[[52) 100 a () Aid 18 isn,
200 1284 1388 - (R} Pass.
o 0
2 %0 108.9 1 10 =50 Pass.
20H 1280 1204 a0 1 Pass.
sl 2 10 100,11 i 14,24 Pass
1125 1nnn Wi 2 ERE T Pass
11. Peak C Sound level
UL Serting Amtheipated Meanurvil Agreptaner
UNCERTAINTY
FAST /0085142 REF o ERR Limit Hesull
ST Sunting [t (um) iy L4an) (=am)
Can el 1574 138 i) a0 Pags.
Powin v hal cyele JELE 1361 20 u
Negative hulf epcle (EL¥1 1362 -2l 1] P

Ve wwwmdin vt ol i thet ik ebbmmad. The s il e i s o il

o ADARY ‘himuqu

PO TR 0] B B Bt it S

INNOVATTVE IS TIUREENT © AL TRIRATRIN AT

T ATIVE ESSTRUMENT €00 LTI AT OFFR'E

ST A ST ST I RO || TAMDIN BANG KA

SIPHEHE FLANE T PR SSATT FILAKA S PR TNEF 10

TH a3 A%

12 el | A 2] DT 1

Cerifican No

Reyuest No

7. Long Term Stability

UL Setbng Musimred Neswptante
UNCERTAINTY
FAST/AS3T-130 (IS Limit Result

ST Setting i+ By (i)
Il g
Firal Liag

Deviated g uia nx VPass.
8. Level linearity on the reference level ra nge
VUL Setting Amiicipated Deslation Acceplanee
UNCERTAINTY
FAST/ A (7134 REF e ERR Limi Heul
STD R {1z} (L] 1) {2 o (ES

TN (&1 [RLE) nn (N} Pass
LRERII) i [REEI] na (N Pass
Ll (&2 (&) ] 3] It
L2400 24 240 ng (] Pass
1 1y g s [ Pss
LLER T} ta anq nn (8] Pass
RLCEL ) Ll o ug (i} P
A0 1ip [T} tan nn (8] Pz
i w 1 it ] Pasi
ou bl a0 ou (B} Pass
A% nn Eu Ll on i Pass
. o B i 0w (R} Pass
T W M L] L Pass
T4 W ™ Th nn 18] Pass
wm i o nn () Pass.
i - a0 00 [N} Pass
Sann o a0 oo (8] Pass.
Hm kz) 540 oo (N} s
Anm A 0.0 i [N Pass
A R 442 2 [N} Pass
A 45 48 [ [N} T
42 42 4 0l (B} Pass
41 i L1 s n4 [N s

The sl weban et ol Db cerificme Sull bt b ey

INMEAATIVE INSTRUMENT CALTRBRA THIN LAR
TSN A TIVE IS TIUMES T 000 LT THEAD) DFFICT
SR MO | R SOESL ST IS ARG 1T TANEIA P 1A N kAT

ARITHLI BASE) PR SAMIUT PRAK AN FRON N1 1iksh THAI A%

THL bR | ) A 2T
Cantificale N0 23-5LM-234
Teequiest Mo Reg2u24-145)
12. Dwerload indi
TLC Serting. Avvrptancy
UNCERTAINTY
FAST /A 37100 e Limin Heaud
ST Setting ot} (= dil} any

Pensitive cme-half’cy 1434
Mgt v pee-ball Gyl 1454
Dgvhated ol han 15 Fass

13. High Level Stability
TUC Setting

Acerpraner

NCERTAINTY
FAST/A/3T139 e Limit Result

3 Setting (1] |+ a8 A+ any

Tnirial 1380
Final 1380
Devinted (it} i 03 Pass
Mot :
Muximam-permitted
Function
Uncertsinty of mezsurement
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Neguiive saliall pvede 1433

Dhevianed ol o 15 Pass

13. High Lavel Stability

VU Setiing Messured Ascoptince
UNCERTAINTY
FAST A/ 37180 e Ldusit Result
=TI Betting ik (EX L] I+l
(£
Fiial 1380
it i} win 130 Pass
Note =
Maximum-permiited
Fanction
Uncertainty of measurement
1. Ieaticsnivn at the calibratian check nageency ot applicale
2. el penerated pofse, Microplem installed ot applicabis
1, Belf-enpratid saise, Microphone sepisced by fhe secirival ingur signl dvice Nt appliizile
4 Acoustie signal kst of Ireiuency welgtiings st |0 He o4 kHe 1441 (8
4, Acoustic siymal & frequancy weightings at 4 kil 1 ke 070 4B

5. Eloerlial st s of frequency wetghl

s, Weighthng network respone with rebativecio | kHa

eyuency und time welghtings at [z 030 1
7. Lumg Term Stahitity 380
K Level lmeurity om the refinence lovel mng: oM B
U Leewel [menrity inohidmg the level punge entitsa] (RN
10, Toowse barst respnfse DK
11, Pk © Sound evel 0394
12. Unerload medicatinn 2448
13, High Lexel Stailiny 0048

wnﬂns‘himuqu

=0 vl B O P il 55
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3. Level linearity Including the level range control
VAL Suting ATO Meyared Acceplan
UNCERTAINTY
FAST /A REF e ERR Lismit Rusult
VLE Range (i) iy (et} (2w (B
Ea Ll 440 al I Fups.
37-430 .30
14 o an 11 Fuss.
10, Tone burst response
DL Setting Anticipated Aeevplunce
UNCERTAINTY
AJITNI Tonehurst Bel (U1 ERR Limit Result
LU Time Resgome (1 (s} fumy ity {4 dm (4l
S ] 1350 1350 Al (K] Pars.
Vst 3 17 02 Tass
D15 LR e (R Fas
20 12K me 43 Lo Puws
Kl 120
2 LY a2 + Iasa
00 1294 o 0 Pass
SEL 2 v [T i o218 Puss
s 0L Wi bl Paws
11. Peak C Sound fevet
VUL Setfing, Anticipated Numwred hecrplanee
UNCERTAINTY
FASE /L 198142 Ty [U¥S il Limit Tl
STD Setting il (] (i) (4 [ £y
Comnplete cycle 374 1364 Lty 10 s
Positive hall cycle 1362 4120 ax 20 Taxx
Negitive halls 1364 1962 i1n 1] Tiiss

'
e vl einedd il 10 the thers chrarod. e cionfheate il it be seperdinad sucent m (UL, wiibay waitnm apgeval rtmﬂﬂﬁhﬂwﬂu
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INNCAYATIVE INSTRURIENT CALTRRA TION LR
N ATIVE PSSTROMEST 000, E 10, TIENROFFI T

4w L ISAREHN 11 TAM

HALD =AM T FRARAS I INE | B

11 | A% 21 1T

Certificate of Calibration
Costomer

Mume UNITED ANALYST AND ENGINEERING CONSULY

NTCOULTIY Cortifivate No: 2451 M-2

%1 Sof Udonssuk 41, Sukhusyl Rusd, Bangehak, Prakanong, Banghkak Heyuest No o Rey-2004-1454
260

Unit Vnder Calibration Detaily.

Mensirement em S Laved Meter

Manufuceurer Larson Ty Microphone Model - 375103

Nolosded T2 Mictophme S0 11798
Kertal Nuovher DOGSM4A Preamplifier Model - FRMLCT2R
[1] VAT TR 043 Presmplifier 524 (1501 5K
Rewalutian a1 e trstrureens Sazun - Lsed

Caliteration Envirsnment und Details

Tempersture

Humidisy

Mamenriric Pressure

1013 bty Mk hity

Maceteul Doty 1 July 3024

Calibwsed Das 10 luky 2024

Calibration Proceus

lirhizive imethod CIS1M01 based on TEC 816723 2 201 3 Eleciroacoustics = Sound keve] moeters - Pan 3: Perindic wes

La 1 alie Laby Acoustic
Refrrener Standard
bstrumern Brund Mandel M e culibention Trunchility
Standurd Micphone TRAS AnAN 127 Hi Augpad 2004 GRAS
Multi freyuency Calibrasor Quest Quuestvul EFADOO23Y 26 huly 2024
Andin Cermerator Svamivk Swandiil (A1} & {Mtriher 0124 WK Elpctric

sty

Thié Feidied uricersinty i banset oo alandsnd unvestainty smiltiplied by the Covernge Factor & = 2. providing o level of canfidence approsimaely &5

Cuiliterated By ¢ Appreved By

Calibration Engivecr

Ui Engineer Sigeryisor

Besue Bute 1 11 July

s ABAANT IAIUAN

FMTTRESE 01 Rk O i ke 50

INROVATIVE INSTRUMENT CALTBRATION LAR

SVATIVE ISTRUMESNT 10 L T0 IEATHUFFIE

T IO L 40k s e

AKEIRS 1 TAMINN AR KALTL L
ASTPHEI TRARG PRLLSARH T PR i Tuilecritel Busmguos sl

s ISR fedi THANL A

LM-235

Reguest Mo Reoy-2024-1454
5 Electrical signal test of frequency h Meighting network respone with relative to 1 kHz
T Betring Dhevintion from vorines Frequeney Acceptance
UNCERTAINTY
FAST 1 37-13% Welghtling Respuse corve Linsit Resuls
STD Setring A B o (dR) 7l {xd) {2 dB)
a3 4.l (1] (18] X Pass
125 He 4.1 i o 14 o
a3 s 401 wi ug 15 Pass
S0 Hit al (i) 15 e
LN e o i il 030 I Pass
2000 1] 0 ug a0 P
40D i “fid ] 0 Fass
BRI Ak 1 Ak a1 2 Pass
1001 ¥l 11 11 0.} <5, IMF s
6. Frequenty and time weightings at 1kHz
UUC Setting STD Mesvured Avcopianiy
UNCERTAINTY
REF e ERR Limir Result
UUC Weighting (11 (1) {am) (B |+ dl)
A 140 o nan Tuss
[ 1ha00 140 i (51] (&0 tze.
- VIO 14,8 o nin Tass
UUC Sty ST Messured Actoplunee
UNCERTAINTY
3T A REF [ERS ERR Limit Result.
PUC Tlme Rosponn am [ faiey 1 iy i+ aity
Famt a0 1an an (AT
Slow 114,00 [IERE i [50] [N} Passl
leg 1Ham Tag W (A1) Pusst

Tae e rela

Lk o ik them eslibratesl. T continss shall mon e mpecdiased exceps i il sidios aritien i

wnm-i‘rhimuqu

i M o B

1]

INNEAVATIVE INSTRUMERT LALIRRATION AN

VATIVE BSSTRUMEN | C60, LT AR FRNC)

AR T ST SE ST INARIRS 11 TAKDY

4 TUASES KT

ASTPR T PR YL | ST T PRAR AN PR

Lertificute Ne 24-BLM-L.

Rt Nev Heip- 2004454

1. Indication at the calibration check frequency
VLT Santing Nominul Iefore Adjust After Adjust Acceptamce
UNCERTAINTY
FAST/ A 37-139 Level (A ERR e ERl Llmir Reanlt
Calibeatar Selling R (aEy By ) ) {4 dl) [E201)
1000 H 11408 11376 154 HiE 004 .20 B30 Fass
Mote Ahsobute sensitivity was estabfished by the use of Sound Calibrsor Brand SYANTER. Madel 5V 18

2. Self-generated noise, Microphone installed
VUL Setiing
PAST/ 3%-10%

Menwured UNCERTAINTY

" Wrighting 1dH) [y

A M4 g

3, self-generated noise, Microphone replaced by the electrical input signal device

VNE Sasting

Memured | UNCERTAINTY
FANT (37130
UUE Welghting {di) (il

A 10 nin

C 304 [E414]

’ o wio

4, Acoustic signal test of frequency weightings [Without Windscreen)
D fatins Frem varfsns Froqueney Aceeprance
UL Santing UNCERTAINTY
Weighting Respene curvy Limilt i
FAST /37130 A [ x
STD Setting iy [ s e
125 He (i) ol il Lty (K Fiss
NN Hlie un (i} i i 1n T
400K Fli B L1 ] e ] Pasy
ROKK] Ha 0 1s - T a0 Piuisl

T rinalis et

INNOVATIVE INSTRUNENT CATIBRATION EAB
Ty ATV S TRUMEST 000 [ TE IEAT OFFICE
=0 NI | SHES) R INARAMN | AN HANG kAL

AN BA S IPHLLSARITTEAIAR AN ROV TN T 10 1AL A

ieSHi | FAN HETRTI

Centificare Mo 4-ELM-235

Regien No R 2024+1454
7. Long Term Stability
UUC Sening Measired Acerptance
UNCERTAINTY
FASV /AL 330 v Ll Resubi
ST Setting. (L] (+di) { L dl}
Inktial 140
Fimal 10
Dheviated o iin i Pgs
8. Level linearity on the reference level range
PO Sefting Amticipated Previation Aveeplance
’ AINTY
Fa AT REF e ERR Limig Result
SThdR (L) (L3 i L4 an) (L]
11950 m 00 0 Lt Fasn
1o 2] 1340 (0] 8] Pass.
12000 1 (e} o Lt P
12400 e2] 240 (T} Lt Pasa
e 1 [ i 0 Pitvs.
A ] i ug i P
10m m o n i Pags
1M 1 [ T 1" Pass
o - w0 na i Pare
Ba0 w [ [ Ll P
i " w0 tha L Pass
w40 W ET ) [TE 1 Pass
R ™ 0 " 14 Pass.
i ! 1 Puss
“em | @ | wo | o | 0 | A=
B ] w0 wi B
a1 i) 5 i n ]
sl “ s il 1
it an 20 (] ¥ Fasa
] at a b2 14 Pase
41m 1 ani ns (N} Pass,
A2 a o A% (A] Puss.
abim ar s e (B Fams
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INROVATIVE INSTIRUAENT CALIBRATION [ AR

A ATINE INSTRITMENT O LT MEAD DEF

= AR

11 AR DA S AR

Ak

AR BN IFRL L S AR PRARAS PREW 15 | IHAlLAN

e | FAX

14

Cenificar Ko 451235
Teegoas Nt 20341454
8. Level linearity Including the level range control
UL Sotting sT0 Meawred Asceplaney
ENCERTAINTY
FAST/A HEF LHE ERR Limit Result
LLC Ramge LEEY (LU Ey ey i =l
40 483 il (a frams
51138 0.3
14 Han ) ] Pasy
10. Tone burst response
LU Settlng S Anticipaied Accepisnce
UNCERTAINTY
A8 Tuneharst Rel Limig Hevily
LU Tinse Respane tms) (dm (B} (S
200 1350 134y 1 (£ IFass
Fast 1 HEg s -d L1 Pass
024 10 [LEE] - S} Pana
200 1284 1284 -0 b} PP
1
2 196 (4] 02 10, -50 Pass.
200 1290 1294 L] 1 Tass
SEL 2 o (LR 02 Pass.
02 1000 W Ik (T
11, Peak C Sound level
NUE Setthg Anilelpised Messired Aceeplunice
UNCERTAINTY
FAST/ (/05142 REF ERR Limin Resulbt
ST Setting {aisy (it (1) (B} &)
Cusnplets cyule 1 1368 80 10 P
Shait e hald eyele 3t 1362 i 020 10 P
Negative half cpele [ET 1362 0 10 Pask
[
The rmilis ssistal by 1o the smalibrated, Thesraicate-shall U i nset s Bl widosst wrinien syl of |‘8ﬂﬂ'}$1’]mq"

IS SLAD 01 Mo 14 Do e 354

INONATTVE TNSTRURIENT © ALIRRA 10N L AR

INNONATTVE DSSTREMENT 040, T, AR DI

ilacRA

=R N T s SSRGS 1T TAMBN N AN RAND

ANTFEM I FARG ITHL L SARITTT FILARAN PRIV ING | N THAN A%

VEL: ORI e St | AN 2] 167140

Cenificaw No. | 24-5LM-235

Requgst Mo | Rérd024-1454

Decisivn Rule for Stutements of Confermity

e wesniband i ke sonplo e iy e snements f sl b vk colibrotun seul will e spalicd using [LAL-GHT
Teparing f msgiliance whib Specilliaion i falliwiig P md smrmsss
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e et tuent el ns il e il Hswrserr o pretioe of @ s st yinmermatinty ol wssnenes 2 5 expesty e lmi
Pl = Thoe tirsmarscesant st v i s it Ihewatvis, ot ool fhe cocposs 88 smcvsyisnty: l rasssurismentt o 97 o v the fimit

Pk« The e

ot v o expancin e iy were vasiils e s

T ] s Upper lima

Meaguted valug

5% wxparddod urcartanly _i
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INROVATIVE INSTRUMENT CALIBRATION AR

TN ATIVE IRSTRUNEST (00 L TE, HRAT OFTI R
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ARIEHUIE BARE T PHLLSART PIARAR PROVIND B 080 (HARLAN
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Cotifian: No I4SLM-235

Fasquest Moy ReqI24-1454
12. Overioad indication
UL Serting Measured Aveeplaner
UNCERTAINTY
FAST (A /37138 vue Limit Resull

STI Kevting R} [ £an) [ =dn)
Pessitive one-balf cycle 1454
Megailve ne-hall cycle 1451

Thev litied a1

13. High Level Stability

VIE Setfimg Measurerd Acceptaney
UNCERTAL
FAST [ A/ 37-139 v Linsit Resul
STD Selting (il 14 um) L2 dB)
Iminal 1340
Final 1340
Ehevinted [ i w30 Tass
Note :
Maximnmi-permitted
Function
Uneeriainty of messurement
1. feuticatinn ai fhe calibratian check feguesry Mot applicibe
2 Sl penemted maise, Micrphene installad Mot appicable

1. Setf-generated saise, Miuphame replaced by e clectrical pul sigral device Nt applicibic
4 Aeanstic sighal it of requency welghtings ul 10 He 4 EHy el il
4. Apaustic signal tesl of fequency weightings al 4 ke 10 kHz Ll
5. Fdevirlcal slgra! test of freqincy welghtings, Welghting netvwark respme with relaive fo | kHz 301
it Freyuency and fime woightings o 1Kz 030 ik
7. Lumg Term Stabiliy .10
. Level lmeanty an e reforesee lovel mnge AL50 dB
. Level lmmarnty including e lesei fange comral 1130 4B
118 Tiomo Burst esponse 0,50 4
1 Pesk C Sound level .55 Uiy
12 Onerload mdicanion 1125 48

1 High Lexel Siahitity 0,10 08

Acorptner N mil s smr-permiil | irerims

s thie-fpenn ealibratid. The copeifieate shaill sui

s A AANT IIATUAN
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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
3 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
4 |UV-VIS NITRATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer NITRATE NITROGEN

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL.0-2717-3000-20 FAX.0-2710-8484

WEC.TISITISITEIS
CALIBRATION 0304

Cert.No.: 24MM282
Page.: 1of3

Certificate of Calibration

Equlpmant : Elactronic Balance

Manufacturer : Medttler Toledo

Model : ABZ04-S/FACT

Serial No. : 1128361010

ID No. : LIAE WAS 00212552

Submitted by : United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room (108}

Received order : 11 May 2024

Calibration Date : 1 May 2024

Ambient Temperaturs : 15°Cro40°C

Relative Humidity : 30 % to 80 %

Calibrated by :

Approved by :

Approved Signatory

(S

(]

(v

Issue Date : 15 May 2024

The ies are for a probability of 95%

Thes certilicats may not be reprodiced cther than in full, except with the prior written
Appeoval of the head of Corporate Senvces 3 © Equipment Calibration and Testing Serdces.

enaslumunu

Equipment : Elactronic Balancs Cert.No.: 24MM282
Condition As-Received :  Used ltam
Reference : 2405-01660C-1

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to varlous position on the pan.
The waighing machine reading error obtained is glven in the tatie

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading

tg) (a) (g} (g} (g) ta)
00004 -0.0004 -0.0003 -0.0003 -0.0004 0.co0
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncaertainty Factor
(g} £:3] -3 (tmg] (k)
Unioad 0.0000 0.0000 015 213
oo 00100 0.0000 0.15 213
005 0.0500 0.0000 018 213
L] 0.1000 0.0000 0.15 213
0.5 0.5000 0.0000 015 213
1 1.0000 00000 018 213
10 10.0000 0.0000 0.15 21
50 49.9993 +0.0001 017 2.06
100 99.9989 +1.0001 0.18 203
150 149,9008 +.0002 029 2
200 1999080 +0.0010 Q.30 2

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

=olo-

enaslumunu

Equipment : Electronic Batance Cert.No.: 24MM292
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2405-01660C-1

Procedure used :-
Calibration were conducted using In-house callbration procedure CP-OB01 based on LKAS LAB 14
according to direct measurement method against standard weight,

Condition of this result of calibration
1. Referance standard instruments:-

Instruments Maodel Serlal No. 1D No, Tost n No, Due date
1} Standard Weaight Set (E2) 15884 24083 TORCOOT MM-0013-24 2B Jan 2026

2. This cartificate is valid only 1o the item calibrated on date and place of calibration.
3. This result of calibration was made on requestad at the point specified by customer,
4, This certificate is not centified for any commarcial transaction,

5. This carti! ion is to the I { System of Unit.
Result of callbration { | Without { * ) After Adjusts by Internal C:
Range capacity : 0.g to 220 g Resolution 0.0001 g
Before Adjustment ©
Balance Measurement  Coverage
lied Weight Reading Correction Uncertaln Factor
(g} (a) (g) (tmg} (k)
100 1000000 0.0000 0.19 203
200 200.0006 -0.0006 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10}
Applied Weight Standard Deviation
(g} of Reading (g }
100 0.00007
200 0.00005
'
enanslueuR
s
A Y SN,
L] EFENSSUTELLA0RIDsamILEN S %
l I I ALEiUENEAS UGBS S82 IV ISSUAIM S ”oﬁ-;.\‘\h\\}"
“y W

Foundation for indusinal Development Mahoral Food iramnute NEC.TISI-TIS 17028
Food ncmmal Laboratary Semce Certer CALIBRATION D081

Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

+ Pra 10260

Page 1of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDOD
Model: ASR2050U
Serial No.: C210685394
ID No.: UAE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by I Arproved by

Scientist
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 ible for the Team

ly 95%

The i are for a i af

This Certificate is issued in aocordance with the conditions of acoeditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurerment capability of the laboratory and its traceability to retognized national standards and Lo the
unés af messurement realized st the cormesponding rational standards laboratory. This certficate may not te reproduced other
than in full -except wah tha pnor written approval of the Naticnal Food Insttute.

F-C5-009 Reveuan: 01 Date: 20-04-65
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iy,
S

=, £
aEsEnEsLTRILNYSOE asTILEa TS %
AUEUENISHEuU EN S gESTRrEEUE T TS ?,ﬁ“‘\e“"
L Herdyg o
Foungaron for ndusinal Deveicpmert MNatonal Food instite il MEC-TIEITIE 17028
Feod rdusimal Laborsary Senvce Center CALIBRATIGN 0081

Calibration Report

Cartificate No.: 2402283-002-01

Equipment: Blectonic Ealance Manufacturer;  METTLER TOLEDD
Modal:  XSRI0S0U Resolution: (L0001 g / 0.0001 @
Serial N TIDERETM 10 Mot UAE WAD.DIOS65

Capacity: 720 g

Date of Calibration: 7 apri 7024 Page 2ol 4
Environment Condition: Amtsent Temperatars 245+ 05 T Aelabee Humidey: 475 15 %

Place of Calibration: Labsoeatory, UNITED AMALYST AND ENGINEERING CONSULTANT 0O, LTD.

Condition of Equipment: Good Candiie

Condition of This Results of Calibration:

1, Calbracion Methad: WL Method W-MA-001  In-House Method based on UKAS Lab 141 2019

7. Raterenco Standards:

Reference Standard ~ Model — Serial No.  Calibrated By Certificate No.  Due Date

Stardlard Weight Class E2 1mg to 300G B5N5567572 s MIIH053S B April 2024
Instrument Mode| Serial No.  Calibrated By  Certificate No. Due Date
Therma-Hygro Meter 608-H1 NFLETH DI6/23 I}uan\;&nh:m QR34 4 Februsry 2025

1 This certfication is tracestie to 5 UNIT

A This certificate v certified anly For the mstrunent we calgeates

% This result of calibratan weas found sccurate as shown on date end pace of caibration anly
i n 2

1. Repeatability of Reading:

Mormnal Valon (g Stangard Devation of Reading Loy
40 00000047
] 0.0HHEE
100 00NRAE
200 0000048
2. Off-Center Error:
Amasof 100 g was placed and moved to varicus pasition cr pen

The Dalance reading abtaired i given in the waale

£
B Vi )
G O 0] Cﬂ
£ -

FC5-012 Revsion: 01 Date: 20-04-65

L 2 k] 4 5 B (Messimum Oifference )
Log Jle g die g y)C g bl e JRL W) -
1000000 | 1000001 | sssoss | soosen | o000t | 1o0.0000 0.0001

A
SmamnssulbuuEaEl sl TS %
AuLsrmeIoUEN S gES MU S P
Faunssren lor rolsial Develaprment Mational Fopd sthe il
Food irdustial Laboratory Serice Carter et e A
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Batance Mpnufscturert  METTLER TOLEDO:
Model:  ¥SRASDU Resolution:  0.00001 g / 0.0001 g
Serial Mo.: (210665194 10 Nou: LAE WACL010/2565
Capacity: 2 g
Date of Calibration: 2 Ao 2024 Page 3ol 4
Calibration Results:  (Continued)
librati H 0-Blg
Calibration Adjustment: Internal Calibraticn
3. Departure from Nominal Value: {Range: 0 - 80 g ; Resoluticn: 0.00001 g )
Mominal Vaiue Sanderd Vale Ayerage Bradng Correction Uncertainty Coverage Facior
9 ) {9 ) L 9] L.§ ) {+ g ) 2
Unlazg 0.000000 000000 0.00000 0.0000086 200
oood 0.001003 000101 000001 0 OHHKIET 2.00
oo0% 0.005003 00053 000000 00000092 200
G0l 0.010003 001000 T 00000 00000085 200
oo 0045936 005000 000000 00000036 100
01 0.100011 010000 000001 0000011 200
o5 0500016 050001 000001 0000019 200
1 1.000003 1.00002 A0.00002 2.000016 200
2 2.000023 200091 000001 0000017 200
§ S.000017 500002 000000 0.000020 100
10 10000065 1000000 000001 2000026 200
n 20.000031 20,0000 0.00003 .000037 100
30 30 COOG40 30.00001 200003 0000050 200
50 50.00000% 50.00002 0.00001 0.000068 2
| ] HO00006S 000002 0.00005 0.00011 10

F-CS-01Z Revaion: 01 Date: 20-04-65

gaamnssulEuyEisilisaniuLainis
FUELSMISHEuUAUBM SRS WEsUa 1M 1s

Feundsten for Felusina Deveepmerr MNatanal Food instute o
CAl

-TiS 17025
Food ndusina Laborstary Serwee Certer \THOM 0061

Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Baance Manufacturer:  METTLER TOLEDO
Model: ¥SRIOSDU Resolution: 000001 g / 00001 g
Serial Mo.: C210665354 1D Now: UAE WAD 01072565

Capacity: 220
Date of Calibration: 2 ageil 2024 Page 4 af 4
i n its:  (Continued)
Calibration Range; Bl-200g
Calibration Adjustment: [ntemal Calibration

3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )

Namival Vit Standartl Vaiue Average Reading Correetion Uncertainty Caveragn Factoe
Log ) (a3 L g ) {5 ) [+ g ) L
1] 000010 500001 10000 000015 2o
1 10000006 1000001 0 poog 0.00015 200
110 11000007 0.0000 Q00015 200
120 17000009 1200000 0ooog ap0017 .00
0 130.00011 130.0000 L0001 0.00018 200
140 14000014 140, 0000 noool 0.00020 2.00
st wsoon0g | 1800001 00000 4.00020 200
160 16000040 160.0001 00000 200022 200
o 17000012 1700001 0 2000 0.00023 . 200
200 20000015 00000 0.00028 200

The repocte uncertsinty of messurere was based on 2 standard uncertisnty muliplied by @ coverage factoe & | praviding a
levvel of confidence of appranmately 95 %

FRRRTRIT " P

FL5-012 Revision: 01 Date; 20-04-65

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JTAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53404 FATTANAKARN ROAD SO0 18, SUANLLUANG, SUARLUANG BANGKOK 1025
TEL, (F2707-3000 FAX. {-2719-5484

Cert.No.: 24TW39
Page.: 1of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : Y8l

Model : 5100

Serial No. ; 118 101863

1D No. = UAE WAD 0042554

Received Date : 20 February 2024

Test Date : 21 February 2024

Reference : 240206280501

Submitted by : United Analyst and Engineering Consullant Co, Lid
3 Soi Udomsuk 41, Sukhumyit Road, Bangchak,
Phrakhanong, Bangkok 10280

Laboratory Condition : Temparature [ 25+ 5 ) °C

Test Procedure :

Humidity (50 + 20 ) %
In - house method @ CP-CHE

Mathod

by © with Azide

Approved Signatory

Issue Date :

22 February 2024

@nmslumuny
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DOE Services CoLid.

DQE Services S Ladorao Wanglin 5, Lafpran Wanghin it Laproo, Ladgeao, Banghok 10230

@ Phine : +66 (042 538 2054, Emal © dgeservicesinfod pmail.com

CERTIFICATE OF CALIBRATION

. . ey 1 P
Pages: 2 6.3 Certificate No.:  SP24-001 Page 10f5
Condition of this result of calibration Customer ¢ United Analyst and Engineering Consultant Co, Lid. (Head Office)
1. Reference Standard Instrumesnts |
This certification ls traceable to the Intemnational System of Unit through the reference standards Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260
laboratory of Industrial C: ion Canter, T ogy Promotion A iafion (Thalland-Jagan)

Instruments SerialNo,  IDNo.  CerlificaloNo.  DueDate Lacation of calibration:s; Laborsiory 213

1. Buretis . 130BL1D 23CG1172 22 Mar 2025

2, Balance 14223821 110RCO01 23MM405 16 July 2024 Equipment :  UV-Vis Spectrophotometer
2. Standard Material --

Material Manufacturar Lot.No. Assay Manufacturer :  Hitachi
Sodium Thissulfate pentahydrate  Marok AMITEIZE 100.2%
Model : L-2900
Result Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 228100125 Serial No.:  21E22-009
Titration Method DO Meter ID No.: UAEWATO51/2564
E
(Azide Modification Method) Reading Hanciard vty
(mglL) {mgL) (mgiL) Recelved Date : 4 January 2024
820 8189 0.0055

Calibration Date : 4 January 2024

Issue Date : 5 January 2024

This raport was certified only for the instrument we tested it is aliowable to use for study
Intend o use for advertising and rafaral purpase Is prohibited This raport may not be reproduced Condition Instrument :  Good
ather in full without written approval of the laboratory

Calibrated by : Approved by :
~olo-
Technical Manager Quality Manager
T calibration nesuilt 3 appliod onby 1o the above calibrated nees ond wis found sccumie as shown on dane and place of calibraton coky,
1 LTI CRpRly O 9% ey and s weesabiliiy w isugnkod vl i nalizand s the P
watianal ssundards labarmiary, This csrsificste may ot he seprrdace] ot thas in Tull exceps with e proc written approval of the DOE Servics Co. Ll
(enes )
nanslupaugy
FMARA2 ROE 1012
DOE Servives Co Lid, DQE Services Co. Lid.
DQE Services 32 Sai Ladpra-Winghin 55, Ladprao-Wanghin Rdl., Ladpran, Ladprao, Bangkok 10230 n e, DQE Services 32 Soi Ladpran-Wanghin $5. Ladprac-Wanghin Rd., Ladprao, Ladpeao, Bangkok 10230
Phane - +66 (012 538 2054, Email ; dgeservicesinfdaipmail.com it Phine @ +66 (112 538 2054, Email @ dgeservicesinfog gmail. com
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SF24-001 Page 2of 5 Certificate No. : SP24-001 Page 3 of 5
Environment Condition :  Ambient Temp 2545 °C Calibration Results : Without adjustment
Relative humidity 55 = 20 %RH Photometric Accuracy &
Wavelength CRMs Values UUC Reading Correction Uncertuainty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
{mm. ) {Abs) {Abs) (Ahs) {Abs) K
O.D000 000 (0000 (L0028 2.00
Certified Reference Materials :
5t 0.5780 0.575 0.0030 (L0031 2.00
20
Material Serial No. Certificate No. Due date 10434 1045 0.0034 0.0029 2.00
21876 2.192 =0.0044 (.0080 2.00
Absuhance Standard sct 25760 115663 25 October 2025 0.0000 0.000 0.0000 0.0028 2.00
0.5595 (L5358 0.0015 (L0034 2.00
Absobunce Standard set 25757 115638 25 October 2025 440
1.0239 1.023 0.000% 0.0035 2,00
Wavelength Standard set 25806 115657 25 October 2025 21230 2125 ~0.0020 0.0079 2.00
10K (L0000 0.0000 (LO028 2.00
Wavelength Standard set 25758 115665 25 October 2025 0.5230 0.520 0.0030 00030 2.00
465
0.9633 0.961 0.0023 0.0029 2.00
Traceability - This certification is traceable to the International System of Unit maintained at National - 19753 1.975 0.0003 0.0070 2.00
: ; = &l i = 0.0000 0.000 0.0000 0.0028 2.00
Institute of Standards and Technology (NIST) through Stama Scientific Limited
(L5181 0516 0.0021 0.0031 2.00
546.1 N
Spectral Band Width of UUC : 15 om. L0002 0.997 0.0032 0.0033 200
1.9973 1.9493 00043 0.0084 z.00
Sean Speed of UUC : 200 nim/min 0.0000 0.000 [T 0.0028 2.00
. 0.5517 0.350 0.0017 0.0030 2.00
Scan Interval of UUC: 01 om. e 1.0803 1.079 0.0013 0.0030 2,00
. 20373 2.032 0.0053 0.0080 2.00
Resolution of UUC : Photometric  0.001  Abs, 0.0000 0.000 00000 0.0028 200
Wavelength 01 nm &t L5591 0.558 00011 0.0031 200
10518 1.050 0.0018 0.0030 2.00
' 1.9274 1.923 00044 0.0079 w ! 2.00
Lanms'lum'uqu O TIIFIUAN

PG PRS2 B 1112021
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DQE Services Co.,Lid,

DQE = 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Lodprao, Ladpeso, Bangkok 16230
Services
Phome - +6 (012 538 2054, Emuil : dqeservicesinfogmail com s
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 4of 5

Photometric Accuracy :

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) (Abs) {Abs) (Abs) &
544 0.0000 0.000 0.0000 0.0050 2,00
0.7469 0.743 (L0039 0.0057 2.00
a5 0.0000 0.000 (1L.0000 0.0050 2.00
0.8674 0.862 0.0054 0.0059 2.00
i 0.0000 0.000 0.0000 00050 2,00
0.2919 0.289 0.0029 0.0051 2.00
250 0.0000 .000 0.0000 0.0050 2.00
0.6430 0.641 0.0020 0.0055 2.00
enaslumuny

FM-F08<12 ROD 171 12020

THE Services Co. Lad.
DQE Servi 3 Sui Ladprae-Wanghin 55, Ladprao-Wanghin Rel., Ladgrao, Latpouo, Bangkok 10210
ervices
Phone : +56 1012 538 2054, Email ; deservicesinfoi@gmail.com e T
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 5of 5
Wavelength Accuracy :
CRMs Values ULC Reading Correction Uncertainty Coverage factor

(nm.} (mm.} {nm.} (mm.) k
4172 241.2 0.52 0.18 2.00
279.45 279.0 045 0.18 2
28781 2574 04l 018 2.00
334.06 3333 0.26 018 2.00
360.93 360.6 033 018 2.00
418.59 4184 019 0.18 2,00
44594 4458 0.14 0.18 200
453.66 4534 0.26 018 2.00
450.02 4598 0.22 018 2.00
536.59 536.4 (ALY 018 2.00
637.98 638.0 0.02 0.18 2.00
43138 4312 0.18 0.18 2.00
47250 4725 0.00 018 2.00
51347 5134 007 (143 200
52888 528.9 102 0.1% 200
573.17 5734 .23 018 200
58535 585.2 15 0.20 200
684,40 6844 00K 018 200
T40.72 T4L0 -0.28 0.20 2.00
748.55 T48.8 -0.25 018 2.00
B07.03 BOT.1 -0.07 0.18 2.00
87928 8795 -0.22 0.18 2,00

Remark © - UDC = Unit Under Calinratian
= NiA = Nat Avaisble
- The nesalt expnded uncertsinty of meassremen U 15 ssated as the standand uncertainty of messurement muiptied by fhe coverags fetor &,

o overage prohability of approi %

which fir

* bndicatas non TIST neeredited

lﬂﬂﬁ‘]‘i‘hjm‘UQﬂ

I TORAE S b

- End of Certificate -
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— 1 Inugiia e

II.' 80-82 awwthzriBflae wwaamagumwany wawszuas nganmm 10200
B0-82 Prachathipatai Rd., Bangkhunphrom, Pranakomn, Bangkok 10200

Tel. -2629-0191-6, 0-2280-1 787, Fax. 0-2280-1788, E-mail : thowan@thaiunique.com, Website © waw.ihaiunigae com

THAI UNIQUE CO., LTD.

ATOMIC ABSORPTION SPECTROMETER TEST CERTIFICATE

Certificate No _SV410/32233 e
Instrument Type : __ Atomic Absorption Spectrophotometers =
Model: AAMOFS 00 s S
Serial Number: __ ELOB(43418 _ - -
Organization : _TestTechCo. Lid. e
Address: 3032 Soi 63 Rama Il Rd, S: lum Bangkt Bengkok 10130 ===
Date 17 _Oct 2024
Hollow cathode Jamps used
_, o Lamp number R Comiments ]
56-101003-00 - J
; 56-1m.no B - |
E‘u:‘assl\un 56-101042-00 T ]
Tron mTu:.'-ou -
[ Mangenese i mﬂ] 337-00 ]
_‘fu_l(_im_ripﬁun i Specification : -Rn!u; _I Comments
Light throughput (% Gain) or l’F.I{TJ- i o
_C‘u a1 324.8 nm y ‘_5_64 Yo or 380V ) 2% Jl Pass
As a 1937 nm = su-% or 540V 54 % I - P:ss__
K at 766.5 nm* = ;S-I Y or 540V 64 % T Pass
Feat248.3 nm - = 80 %orS40V 63 % Pass
ﬂ 3121‘9._5 nm = 64 %or3IB0V 53 ‘/; .h_ Pass
Photometric noise Cu BGC off N
STDV @ 0 Abs | = 0.0005 N omm__— _Pass
112 SERVICE DEPARTMENT

FiSV0E S, 00

| B
PerkinElmer

For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: TEST TECH CO., LTD.
Instrument Location: 30,32 RAMA2 SOl 63, RAMA 2 RD,,
SAMMAEDAM, BANGKHUNTIEN, BANGKOK 10150
Instrument Serial No.: PFBS21091601

Date: 22-Feb-2024

13t Inugiia diila  THAI UNIQUE CO,, LTD.

II.' 80 82 nuuﬂi-ﬂh‘tf‘lml u'i‘:-lmwuwmu IAWIZURT DTN 10200
80-82 Prachathi i Rd, B . Pranak Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788,

.|h1war|@|ln|umquzmrr Website : www.ihni oM

Wavelength accaracy |
Cu at 324.8 nm 323.0 nm — 326.0 hm 3247 nm Pass
192.0 nm - 195.0 om 193.7 nm Pass
K at 766.5 nm* 7664 nm Pass
Fe a1 248.3 nm 246.8 nm - 249.8 nm 2482 nm Pass
M.n at 279 5 nm 278.0 nm - 281.0 nm 2795 nm Pass
| High solids nebulizer sefting®*
| Uptake rate | - 10.6- ml/ min J 7.8 ml/min Pass
Max Abs = 0.5 Abs 0.79 Abs Pass
Precision{%RSD) <03% 0.4 % Pass
Zeeman Background Correction Accaracy (%)***
BCA (@ Au 2428 nm <37% l L | wew
S . —— S
Zeeman Magnetic Sensitivity Ratio (%)%=*
| MSR @ €4 3247 > 0% easlill e [
Characteristic mass aﬂd s(‘m:l ekl
sitivity = 021 Abs wed ke
| T D) = | S
sion {"&RSD] l Rl b
* for Wideband PMT (Wavelength 190nm — 900mm)
** for Flame system
*** fior Zeeman system ?%
#*® for Graphite fumace system = mﬂP’g
CALIBRAT . RS APPR
Signature: _ Signat
Engimeer : SBervie
Date: 17 / Qct { 2024 Date:_ 177 Qct/ 2024
n SERVICE DEPARTMENT
P e, 00
PinAAcle 900F Preventive Maint PM)
Company Name: TEST TECH €O, LTD.
Address 30,32 RAMAZ 501 63, RAMA 2 RD., BANGKHUNTIEN, BANGKDK 10150
Instrument
Serial Number: PFES21091601 PM Number: 1of1
Customer Name Telephone
! Juraleat Jongprakobkit 51
O spplablel ngp e i 0B7-5155005
Customer Suppart " Service Order
Chainaron: WO-02710284
Engineer Name: d MNumber: :
Next PM Due
Date PM Performed: 22.F 22-Feh-2025
: 22.Feb-2024 Date:
]
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date »
09370145 Rev.9 A January 2018 PerkinElmer’
Scope

The purpose of this PM is to ensure the continued functionslity of the PinAAcle SOOF by inspecting and
reqlacing any worm o damaged parts This service should onfy be perfarmed by o trained representative of
Perkinfimer

Thi customer shaild save their method before the PM begins.

General Instructions:

The custemer must peavide the engineer operational data to demonstrate recent instrument performance prior to

starting the PM,

Aluinys eheck with the customer before making any changes that may affoct the customar's analysis or callbration,
i Tent hack-up of dfor data files.

The completed document should be slgned By an authorized PerkinElmer and customer representative and left with

the customer.

Updste the PM sticker and instrument loghoak & required.

Copyright Informatian
This document contains proprictary Infarmasion that is protected by copyright. All rights arp reserved

Tia part of this publication may be In vy farm wh ar translated into any language without the
prior, written permission of PerkinElmer, inc.

Copyright © 2013 PerkinElmer, inc.

Tradensarks

Registered names, rademarks, ete. used in this document, sven when not specfically marked as such, are protected
by kaw. PerkinElmar & a registered trademark of PerkinElmer, lnc. AR other trademarks ard registered trademarks
not owned by PerkinEimer, Inc. or its I that are depicted haraln are the property of thelr respective owners.
Except us specifically set forth in its terms and conditions of sle, PerkinElmar makes no Warranty of any kind
with regard to this document, including. but not limited to, the Implied warrantles of meschantabllity and
fitness for a particular purpase.

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

| PinAAcle 960F Preventive Maintenance Repart (PM) Page 1 0f7 |
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Component List
Camponent / Specific Model Serial # Configuration Notes
FIAS 400 " 400521100101 Syngistie version 4.0
Parts Lists
Parts Inchuded with the PM
s - Description Quantity
BOS01696 Fan Filters. 2
KN3160156 O-ing Kits for Samaling Introdisction | Stainless Steels Nebulizer] |N/
N3LE0157 ‘O-fingg Kits for Sampling Introduction [ Plastic Netiulizer) U
NE3a1TIe Heplacament Acetylone Filter Cartridge 1
THOO1022 Teplacement Air Filter Cartridge r

s Dl Water 250 ml. AR AR

L 0.5% HNO, 250 ml. AR AR
[inaacts S00F Preventive Mainienasce Repart (PM) Page2oi7 |
Procedure Checklist

Use (¥ | to check off those staps n the checklist that have been completed.

1. General:
¥ Review the instrument performance with the customer and decument any recent
problems.
) Inspect the customer log book and make any aprropriate PM entries.
# perform general Inspection of system for cleanliness,

2, PCinstrument Software:

il Software user files) archived, packed, and/or deleted as nended,

3. Mechanical;

¥l inspect and clean 3l fans and filters. Replace filters f necessary

¥ inspect all gas lines for leaks and/or wear, Aeplace i needed,

¥ Clean exterior of the instrument.

¥ Inspect the burner head, burner chamber, and nebulizer. Clean If nesdsd as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated In the Hardware Guide in the
Maintenance chapter section an cleaning the bumer head and checking sloth wadth,
Replace if out of specification

¥l Check the condition of the end cap, bumner head, and nebulizer O-rings. Replace if necessary.

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

¥ Visually check for proper flame conditlons when igniting the Air-C2H2 and N20-CZHZ flames
{if applicable).

4. Electrical:

¥ Inspect PC boards. Clean If necessary,

¥ Carefully checkall intermal and external cable connections.

¥l Check instrumnent firmware revisions upgrade to current levels (If necessary]

71 Run Diagnastics Test within the Advanced function of the Spectrameter page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

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

6. Gasses:

¥ Verify that the Gasses supphed 1o the instrument ara within the pressure and purity
specifications found in the PinAAcle 900 Serles Pre-installation Chackist SDE,
¥ Verliy that the acetylene fitter and air filter element s dry, Replace If necessary.

| Pirttcte 300F Preventive Malntenance Report {PM) Pagedof 7 |

plgiteoisond Description Quantity Seriald
N1013000 0.2 Neutral dnsity fiter 1 MGO-141
N1013002 L0A Neutral density flter 1 MG2:045
oanacsa7 System 2 £0L Driver 1 839036
2050605 s Systom 2 EBL 1 06261
Na050121 Cu Lumina HCL 1 101615-010080
MANEA10E Ba Lumina HCL 1 B3BADE
3050129 K Lumina HEL 1 01160441713
Na0sa152 19 Luming HEL 1 050914010060

| Pt cie 900F Preveative Maintennce Repost (P} Pagedol7 |

7. Flame interlock Check:

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

AL
Pass/Fall
Passed
Passed
Passad
Passed
Passed
Passed
8. After PM Performance tests:
8.1 Detectar Linearity with Barium
Description: Ensures that the detector is linear in the Visible Range.
Parameter Test Resulss Pass/Fall
10ANDFREr 10547 10432 |Passed
0.2 A ND s 01903 07832 |Passed

§.2 Basefine Nofse at 1.0 Absorbance with Borlum
Deseription: Ensures that a high absorbance will not produce excessive noise.

0.0038 Passad
B.3A4 Baseline Nolse with Copper
Description: Check baseline nolse.
n.oooy

| Pinaacke 900F Ereventive Maintenance Report (PA1)

Page Sof 7 |




8.4 0, Background Compensation with Copper Additional Comments

Description: Verlfies the | ments ability to for Background at .
s - Additional Comments Regarding the PM
ecificatlo Results Pass/Fall
- . L PERFORMARNCE TEST FOR FIAS
Seancdand Dediation [ 0.0090 Passad
1. Characteristics mass for Mercury,
[500ul of 10ug/L Ha and 5 replicates)
8.5 AA-BG Baseline Nolse with Copper Characterlstics mass 307.3 pg/0.0044 A
Ensures that back does not produce excessive nolse; RSO 209%
2 Characteristics rass for Arsenic.
= {500uL of 10ugéL As and 5 replicates)
Parameter Specification Results PazsfFail Characteristics mass 1347 po/0.0044 &
. WASD 1.63%
Standsrd Deviston m 00001 Pagsad 2 Characteristics mass for Selenium.
1500uL of 10ug/L Se and 5 replicates)
Characteristics mass B804 pg/h.00sd A
8.6 AA-BG Baseline Noise with Arsenic S%ASD 1.02 %
Deseription: Ensures that background correction does not produce excessive nolse at a low Wavelength Accuracy Check
W i A5 193700 nm +/-0.3nm 193,700 nvn
Cu 324750 nm - 0.3nm 324700 nmi
Srjea e = o Ba 553.550 nm +/- 0.3nm 553,650 nm
Packwmr. By Fassfrl K 766,450 nm +-03nm T66.490 nm
Standard Deviation, } GE_E‘- 0.0002 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard,
— - Review
The checks and If off tests for PinAAde S00F have
NIA Not Applicabla been completed.
03366 Passed
This PinAAcle 900F Posses ¥ Fails [ the preventive mafntenance.
10, Review: Roview of Preventive Maimerance:
i Raview with the customer PM work performed.
¥ Review with the customer routine maintenance procedures, F ep Date:
¥ Biscuss recommended customer supplied materials to have on hand. 22-Fab-2024
h) DA
4 Attach PM sticker. = u_um;
Forieat 22-Feb-2024
EMMM
| PinAActe 9UGF Preventive Maintenance Report (PM) Page6of7 | | PinAAcke 500F Preventive Maiatennnce Report (M) Fage Taf7 |

ICPWO-02834138
1> I
PerkinElmear PerkinElmer
o thr Fetter Foor the Better
MAINTENANCE AND IPV TEST CERTIFICATE MODEL MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000 OPTIMA 8000
(Customer : uidn mav ma dla. Date Tested: May 14, 2024 SERIAL NUMBER: (07BS1411171C DATE TESTED: May 14, 2024
R fation Recertification 1. MECHANICAL CHECKS
Address : 30,32 seswariiud 2 was 63 Period 12 Meonths A, Inspect and clean all fans and filters.

s 2 uwisuaush Recertification Due: May 14,2025 B. Inspecl and repiace as necessary, all forch components Including the RF coil.

i w110150 Date Last Certified: May 18, 2023 C. Inspect all tubing for sign of clacking or leaking.
i User Name: ﬂmqlﬁwﬁwm“uﬁa Visit Number: 1of1 D. Adjiist waler and gas pressure requlator settings,
[Phone: 02-893-4211-17 PerkinElmer Phone: 02-719-6420 ext 206 E. Inspect and leak check preumatics drawers.
Fax: lab_center@testtech.co.th P erkinElmer Fax: 02-318-5597 F. Clean the exterior of the Instrument.

I\CONFIGURATION TESTED

2. OPTICAL CHECKS

A Inspect and clean all optical componants

B. As reqiured, check and replace all purgebfiflers,
C. Recheck cptical alignment.

ParkinElmear Sclentific [Thalland) Co., Ltd. 290 Soi Soonvijai 4, Bangkapl, Huay Kwang, Bangkok 10310 Head Office

Page 1 of 4

MODEL SERIAL NUMBER SOFTWARE ————
OPTIMA 8000 07851411171C ICP WinLab32 version § Pt gkl dlboneianeasnn shikir,
QL a) B. Flush oul the chiler svery six manths.

l4. PERFORMANCE CHECKS

[TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
IPV Methods A Tarch View Alignment,

H B. Wavslangth Calibration.

TEST STANDARD USED PART NUMBER EXPIRATION DATE

{Multielement Standard N0O63-1579 Dec 30,2024

{Instrument Cal. STD4 NS30-0221 Nov 30,2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
12 % HNO3
10 % HNO3

PerkinElmer Sclentific (Thaitand) Co., Ltd. 290 Soi Soonvijai 4, Bangkapd, Huay Kwang, Bangkok 10310 Head Office

Page 2 of 4
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MAINTENANCE AND IPV TEST CERTIFICATE MODEL

')

PerkinElmer

MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000

OPTIMA 8000

SERIAL NUMBER: 07BS1411171C DATE TESTED: May 14,2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution ; UV

As 193.696 nm =0.00% nm 000735 nm

HI 231,604 nm =00Mm nm 0.00813 nm

NI 341,476 nm <0015 nm 001386 nm
Spectral Resolution : VIS

Ba 455.403 nm <0020  nm 0.01721 nm
Precision

Zn 206.200 nm % REBD =1.0% 035 %

Mg 280.271 nm WRED <10% %

Mg 285.213 nm %WRED <10% %

Ba 455.403nm WRSD =<10% %
Detection Limits : Axial

T 190.801 nm Hadd) <100ppb 100 ppb

As 193.696 nm Had) =10.0 ppb 3.32 ppb

Se 196,026 nm 3{sd) =50 ppb 3.88 ppb

Pb  220.353 nm 3sd) =30 ppb 1.45 ppb
Detection Limits : Radial

As 183,696 nm 3i{sd) = 80.0 ppb Ppb

Zn 213.857 nm 3sd) =20 ppb ppb

Mn 257.610 nm 3isd) =1.0 ppb ppb

La 379.478 nm 3isd) =30 ppb ppb

Ba 455.403 nm Sisd) =03 ppb opb

Ba 483.408 nm 3(sd) =06 ppb ppb
BEC : Axial (1B X 1000)15-iB}

Mn 257610 nm =30 ppb 10.70 ppb
BEC : Radial (& X 1000)/IS4B}

Mn 257610 nm = 30 ppb 21.54 ppb

Pagedof 4

PerkinElmer Scientific (Thalland) Co., Lid. 290 Soi Soonvijal 4, Bangkapd, Huay Kwang, Bangkok 10310 Head Office

w14

SERIAL NUMBER: 07851411171C DATE TESTED: May 14, 2024
Remarks ;
Commissioning follow as commisslioning perdormance sheets

This 18 1o cerify that the shove tests have been perfomed and the configuration tested
v | mests
does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service Department PerkinElmer Scientific (Thailand)Co.,Ltd,

Cuslomar Service Engineer;

Senvice Engineer

Page 4 of 4

PerkinElmer Scientific {Thalland) Co., Lid. 290 Soi Seanvijal 4, Bangkapd, Huay Kwang, Bangkok 10310 Head Office

luSuseanisnivaey ‘1304 Spectrophotometer”

{Calibration Certificate of Spectrophotometer)

Bara Scientific Co., Ltd.
988 U Chu Liang Buiding Flocr? Rama4 Road
Silom Bangrak Bangkok Thatand 10500
| Lo Tel: 026324300 Fax : 02-63754967
Bara Scientific www barascientfic.com

N
KA

NSCTISE S 17025
i o
Certificate of Calibrati
Number of Page(s) 1of3
Certificate No. BSCC-UV-166/24
Equipment UVNis Speclrophotemster
Modoel UV-1900i
Manufacturer Shimadzu
Serial No. AT2535780311 ML
ID No. EOL-233
Date of receipt 26 April 2024
Date of calibration 26 April 2024
Date of issue 30 April 2024
Customer name Test Tech Co., Lic.
Address 30,32 Rama Il Soj 63, Rama Il Road, Samae Dam, Bang Khun Thian, Bangkok 10150
Temperature (249 -25 4) °C (On site)
Humidity (49.4-51.1) %RH (On site)
Equipment condition Good Operation
Calibration Location Water Room
Calibration Procedure  In-house method WI-UV-702.01 based on ASTM E275-01
Traceability Wavelergtn Accuracy is traceable to certlificate No. 106372 and 106371
Photometric Accuracy is traceable 1o ceriificate No. 106364 and 111398

Stray Light is traceable to cetificate No. 106377
The above certificate are traceble 1o SI unit through Starna Sceenlific Ltd.
(UKAS accredited calibration laboratory NO. 0659)

Approved by

Service Manager

The abave resuits ars valid exciusively for the calibratad item(s) as mantion in this report / c
Advertising the repo
2xce

ate.
rificate and py f of th Uits are prohibited and also shall not be reproduced
in full, withou! n approval of the Bara Scientifie Co. Lig.
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AN ey,
N,

. g Bara Scientific Co., Ltd.
) 968 U Chu Liang Building Floor7 Rama4 Road

Sitom Banrgrak Bangkok Thailand 10500
Ted : 02-6324300 Fax - 02-6375496.7

Bag Sciﬁn&lﬁc www barasclentific.com
NSCTISETIS 17625
C t . ﬁ . .
ertificate of Calibration
Certificate No. BSCC-UV-166/24 Number of Page(s) 20f23

Calibration Resuits:

1.Wavelength Accuracy

Certified ]

| Wavalength (am) UuUC (nm) Error {nm)
27944 279.18
41853 41896 |

5352 | 53654

Uncertainty (+nm)

! 684.50 684,63
L 879 41 879.43
2.Photometric Accuracy (UV)
Wavelength | Certifiad
o) Atisorbanee (4] uuc (A) Error (A) Uncertainty (+A) —I
25 [ CONR | oNR | cwnR CNR
CNR CNR CNR CNR
257 }_ 00000 | 00000 | _ 00000 0.0075
0.8354 0.8333 -0.0021 0.0075

313 CNR CNR _CAR 5 CNR
CNR CNR CNR CNR
350 | 00000 -0.0001 -0.0001 00075

-
06199 | os90 00009 | 0.0075 ]

“CNR = Customer not request

The above re:
Acvedising the ra

&ce valid exciusively for the calibraled item(s) as menton In this report | certificats
ot/ Centificate and publicity of the resuits are orombited ang aiso shall not be reproducsd
exceptin full without wetten approval of the Bara Scientific Co., Ltd.

&= DKSH

A Certificate of Calibration

NSCTISI Tl 17025
bt 087
Equipment: SPECTROPHOTOMETER Certificate No.:  C06240153
Modef DRB000 Issued Date: 18 April 2024
Serial No. (or ID.} 1693421 (EQL-197) Job No.: WO-00024683
Manufacturer: HACH Page: 1of 3
Condition In Condilion
Customer: TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama IIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thaitand
Environment Condition: Temperature 298 °C E3 041 °C

Humidity 457  %RH + 6.8 %RH

Calibration Place: TEST TECH CO., LTD. { ueumid )
30,32 Rama Il Soi 63, Rama Il Rd.,

Samaedam, Bangkhuntien Bangkok 10150 Thailand

Calibration By: Miss.Kaewkan Suradech
Calibration Date: 18 Aprit 2024
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04

Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST} through Starna Scientific Limited.

The standard for Wavelength Certificate No. 118106 and 118118
The standard for Photometric Certificate No. 118123 and 118113
The slandard for Slray light Certificate No. 118110 and 118112
The standard for Spectral resolution Certificate No. 118104

Person in charge Authorized signatory

This ceruficate is issued the units of measurement according o the Inlamational System of Units (SI). It provides traceability of measuramant o intemational or
national standarc or ofhar recognized national standard lsboratories

Tha measurament uncariainty statad is the expanded uncarianty which is obtained from the standarc uncenainty mullihed by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. I is determned in accordance with the Guide to Sxpression of Uncerary in Measurement {GUM)

These results may be affected by deviauons from specfiec conditions. The resulls relate only to the ilems testad, calbrated cr samplec. The report shall not be
reproduced excapl in full without approval of DKSH Technology Limitsd.
WA imoaiey (e TuTnD S1in

5H Technaal ited
2533 OUUAYHIN 489575970 WANAETUNS 1Y MY W0260
2533 Sukhurvi Road, Bangehat, Preakhanong, Bangkoh 10260
Poone +66 2633 7000 Email. Wabsila

Delivering Growth - in Asia and Beyond., CAL-FM-CO6-181 11 Mar 2024

Bara Scientific Co., Ltd.

968 U Chu Liang Buitding Ficor? Ramad Road
$slom Bangrak Bangkok Thailand 10500

fol : 026324300 Fax : 02-6375496.7
Bar“a“§ﬁlgnlt‘lﬂc www barasclentific.com

NSC-TISKTIS 17025
-

Certificate of Calibration

Certificate No. BSCC-UV-166/24 Number of Page(s) 30of3
Calibration Results:
3.Photometric Accuracy {Visible)
Wavelength Certified
(nm) Absorbance (A uuc (&) Error (A) Uncertainty (+A}

0,0000 ] 00042
4200 0.0030 09042
0.0042

£.0042

ONR

0000 0.0000

635.0 L _ 05666 | os6r3
__07820 0761t -0.0009
1.0982 1.0976 -0.0006

“CNR = Customer not request

4.Stray Light*

Standard
cut-off 1t (nm) | W (nm)
200.8520.11nm

T) bsorbance (A)
09795 | 20000
The S:ray light transmvssicn reference is less than 1.0%7

%7 and Stray fight absorbance refere 3 2
“Stray Light not NSC-ONSC Accredited. ¢ eI e hen 2008

The measurament uncertainty is tase on a standard uncertainty multiplies by a coveraga factor k=2 provi

"End of Certificate*™*
“The above resUils are valid excusively for the calibratad itemy(s) as

Adtwerlising the report/ Certificate and publicily of the resuits are prohibit
SXCOPTIN full, without written approval of the Bara S

ing a leval of confidence of approximately 35%

ention in this report | cerficate
and also shall ot be reproduced

@ Co., Ltd

&z DKSH

Certificats No.: C08240153 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Sid at 2 nm and UUC at 2 nm
Standard Wavalength Unit Under Calibration Correction Uncertainty
41861 4185 0.1 0.13
536.66 5367 -0.04 0.13
637.98 637.9 0.08 0.13
748.48 748.6 -0.12 0.13
807.03 807.4 -0.37 0.13
Phi ric Accuracy (Absorb,
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5772 0576 0.0012 0.0045
420 nm
0.7198 0719 0.0008 00045
1.0394 1.039 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0560 0.0008 00045
440 nm
0.7062 0.705 0.0012 0.0045
1.0189 1.018 0.00C9 0.0045
0.0000 0.000 0.0000 0.0045
¢.5214 0521 0.0004 00045
465 nm
0.6652 0.664 0.0012 0.0045
C.9577 0.857 0.0007 0.0045
0.0000 0.000 0.0000 00045
0.5182 0518 0.0012 0.0045
546.1 nm
0.6907 0.689 0.0017 0.0045
0.9943 0.993 0.0019 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.551 0.0020 00045
550 nm
0.7555 0.753 0.0025 0.0045
1.0761 1.073 0.0031 0.0045
0.0000 0.000 0.0000 0.0045
0.5604 0.559 0.0014 0.0045
635 nm
0.741 0739 0.0028 0.0045
1.0467 1.044 0.0027 0.0045

whin Bimosws s ulhl $n

DKSH Technology Limded

2533 eI LE 413N T prswEOLAY 10260

2533 Sukhurmvt Road, Bangehak, Phvasnanong Bangkok 10260

Prione +66 2639 7000 Emal inlo calibrion@aksh.com  Webshie: wwvw.dksh conVsCentic-thaian

Delivering Growth - in Asia and Beyond. CAL-FM-C08-16 11 Mar 2024
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&% DKSH

Cerlificate No.: C06240153 Page 3cf 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Unit Under Calibration Correction Uncertainty
0.0000 0.0c0 0.0000 (.0080
235 nm
0.7533 0.748 0.0053 £.0080
0.0000 0.000 0.0000 0.0080
257 nm
08745 0869 0.0055 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
02926 0.293 -0.0004 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6488 0.644 0.0046 0.0080
Stray light *
Standara: cut-off UUC: wavslength (nm) UUG: Transmission (%T) Absorbance (A)
260.95 +/-0.11 nm 2610 09 2.046
392.04 +-0.11nm 392.0 13 1.886

Spectral Resalution *

Nominal Concentration 0.02 % viv Peak Trough Ratio Saw
Standard Wavelength (nm ) 268.74 266.81 1.29 2.00
UUC: Wavelength (nm) 268.6 266.6
Std Absorbance ( A} 0.5137 0.3473
UUC: Absorpance ( A) 0.463 0.359

* Calibration Marked " Not TISI Accrediled " in this Certificate have been included for completeness.

The End of Certificate

UAgn Aumomoy atulag d1e

DKSH Tacrnakogy L

2533 s dn ue i e soam T nheeus 16260

2533 Suknumwil Road. Bangohak, Preaknanong, Banghck 10260

Phone: +66.2539 7600 Emall ino calbral ongaksn com  Websie. wikw diksh comyscient i nakend

Delivering Growth - in Asia and Beyond

msquatizeinuug e snu

Preventive Maintenance

-

EEEEEBE
Analytical Systems

U3t Aneaey imalulad S1im
D KS H theydnisniamivie

Tns 02 639 7000 E-mait: service e aidksnaan

thovisuoznisama

T3 02 639 7000 E-Meil ¢ markeing s h@dsshcom

Website : wyow.dishco trechnology seiendfcuiland

CAL-FM-CD6-15: 11 Mar 2024

€ Gerhardt

w715

TuSuseamsnivaey “miesndlulasiow

(Calibration Certificate of Distiliation Unit VAPODEST
VAP20, VAP30s)

13ou1un31%u3n1s Preventive Maintenance

- . oy - - 0 - . - -
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JOB No: LSPR24NA246....

Toamumsfiade

DKSH Technology Limited (u3¥n faoaioy malulad $190)

DKSH

189 2533 ouuEydn auasieen wawse Tuua ngamna 10260

s SAiFum 010-555-001-2547 ¢ ninanlng)

Call center 02 639 7000

DKSH Scientific

LINE: @dkshscientific

00606

@dkshscientific

... MODEL: Yap30. e SINGGERADITIR

Preventive Maintenance Contract

smulunmsh dyyime

n3af LT 22032024.....

Ay s
FWASBHARIVUINT

Wi vhin medd e 180
| v‘;nu' JC:AZ BNz 1WA 2 390 63 Muuwssd 2 SHLTNAT WALy !
APANNUNIUAT 10150
Trariw] 0289342117 wing | 028934218
AAnne
$o-wwana | qmnsoun quriiny
Am e Famidau
ﬁEﬁﬁ 087 3989274 | weide | - l urlng ‘
‘ E-mail lab_center@testtech.co.th

swoziBeadliuing

niw'v‘; 2533 DUUYEIN Lvauen mansz v NFANNA 10260
Tnsfm{ 02 6937000 Emait:

Wiy seamiay

Vi Ainemey malulad $1fin houimandamavieg @inadng)

Aunia Speciali hnicalService

Tnsfimt

asmgiuiag

LEIEET

| s

ARG Grudadswnadowinds 3 ]

Specialist TechnicalService

ud Adssivaneion | 1ales jiers J

| fuh /dseiums i

Part 1: Operational Qualification (0Q)
i ’amuuﬂmwm‘ma

FRONT

1.Quick clamping device with wedge

o N

©

10.

11.

B

14,
15.

16,

17.

=

19.
20.

21

Kjeldatherm digestion tube

Holder for sieam inlet tubing
PTFP-Inlet wbing, steam
Viton-cone

Clamping for glassware

Screw cap GL 8 with silicone seal
PTFP-Inlet tubing, NaOH

. PP-Distributor with PP-threaded joint

. Distribution head, giass

Screw cap GL32 with silicone seal
Distillation condenser

. Screw cap GL14 with plastic screw connection
Display

Keyboard, chemical-resistant

. Main switch, green

Ventilation valve

. Distillate outlet tubing
Erlenmeyer flask

Platfrom

. Drip tray

NEANNENNEEEREEAEREAREEEF

0JdQooooo

goocooo

jopuoutogdduuLo

0Cooo0oo

-
S 0

23

[
=

Diaphragm pump NaOH -
Diaphragm pump H;BO;

Diaphragm pump H;0 for steam generator
Diaphragm pump H:O for sample
Peristaltic pump for suction sample
Peristaltic pump for suction receiver
Pinch-solenoid valve, steam

Magnetic valve with pressure control
Pinch-solenoid valve, shut-off’

. Verprene-tubing 4x8 mm.

. Verprene-tubing 4x8 mm.

. Non-return valve for diaphragm pumps
. Tubing reduction PP 51x10xS mm.

. Silicone tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Silicone -tubing 4x7 mm.

. Verprene-tubing 8x12 mm,

. Verprene tubing 4x7 mm

. Silicone tubing 4x7 mm.

. Ventilation glass

. Novoprene-tubing 4.8x8 mm.

22,

Tubing reduction

. Silicone wbing 6x10 mm

. PP-distributor with PP-thread

. SKT-valve (built in with brass fitting)
. Silicone wbing 8x16x80 mm.

. Steam generator

PTFE-inlet tubing NaOH
Silicone tubing 8x16 for cooling water inlet

. Silicone tubing 8x16 for cooling water outlet
3L
32.

Viton-tubing 6x12*50 mm.
Silicone tubing 4x7 mm.

=
[

[ ESERNNEEAEEEEREEE ) SREEEEE8JEEEA

O

iU

ocol

27/0372024

vap 30,40 only
vap 30,40 only
vap 40 only
option

vap 30,40 anly
vap 30,40 only
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2 SwaziBoamInTIaey
2.1 Yumpumsuimg

w5tz uu Wi Elecical Test)

AT voueinsfunsg

sz AR 14w

A3ALUANINATOI (ptical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor

Steam generator
Tubing

Viton cong

A3298Y Function 11591414 (The FunctionTest)

szuuadaayAIAUATIAUYe Steam
- ¥

szuumzEmih Sample Tube

ITUUNTTFAY Na OH

IHULMT Suction A% Sample Tube LAY Receiver

5. PUMP

Pump H,0 Steam

- Non-Retum Valve
Pump H,0 Sample

- Non-Retum Valve
Pump NaOH

- Non-Rutumn Valve
Pump H3BO3

- Non-Ruturn Valve
Pump Suction

6. The Following Program Run :

Remark

Addition H,O 0-99 sec.
Addition NaOH ~ 9-99 sec.
Addition H,B0, (-9 sec.
Reaction Tume 0-99 min,
Distillation Time  0-95 min
Steam Capacity  30%-100%
Suction Time 0-99 sec.

The Instrement is in perfect technical shape

Fail

0o000oco

]

Remark

22 wammamslfing

1. TECHNICAL DATA Pass  Fal  NA Rermark
Main Supply 220 volt + 10% S0 Hz with ground m = )
Norminal current 5] - ]
1.1 COOLING WATER BATH Pass  Fail WA Rermurk
Temperature 1520 °C M D .
Cooling Water Outler ) ]
Contro] Temperature ) L -]
1.2 OPTICAL TEST VAP, .. Pass  Fail WA Rermark
Serew cap GLI4 g O O
Serew cap GLIS O 0
Screw eap GL32 ) (] -
Distillation Head g O O .
Condensor (] ]
Viton Cone Em O O
Ventilation Valve B O O
Micro Switch Sample B ) O
2. SYSTEM COOLING WATER INLET Pass  Fail  NA Remark
Cooling Water Inlet 2 O O
Cooling Water Outler 8 O O
Maguetic valve [
3.SYSTEM CONTROL Pass  Fal  NA Remark
Key Board ]
Display ] O
Program ]
Adding H,0 g O O
Adding NaGH O O
Adding H,BO, o0 O &
Suction Sample M O O
4.SYSTEM DISTILLATION Pass  Fal  N/A Remurk
Boiler | N
Level Sensor g8 O O
Novprene-Tubing g () O
Solenoid Valve Shut-Off g4 O O
Solenoid Valve Stcam a4 O O
Excess Pressure Deteclor (-
Ventilation Valve O O s
Heater g8 O O

Part 3: ﬂuynnﬁunquﬁmmnﬂn (General Technical Suppert)

3.1 methga¥nenialy ( Basic maintenance)

Cleaniﬁg

Giass parts and suction pump should be cleaned before long
periods of non-usage (i.e. holidays). This way blockages caused
by crystalline deposits are aveided.

The following program should be run:

Addition H,BO, 0
Addition H,0: 13
Addition NaOH: 0
Reaction time: 0

Distiltation time: 7
Steam capacity: 100
Suction time: 20

E - N
£

Place an empty digeston tube and an Erenmeyer flask into posi-
tion, and start the program.

In case of extreme deposits in the glassware you can clean the
system by putting about 10 ml of sulphuric acid into the digestion
tube.



3.1 Error Code

The micro-processor continually surveys all the functions of the
distlllation system. As soon as an error arises it is shown on the

display and accompanied by an acoustic signal.

Error message

Measures

Check cooling water Inlet for
Mo tap warer | [gooel o =

U |Ensure the tap is tumed on

[Ho sampie tubse |

\

Insert tube
)

— =

[Ereci enemicat = ) |Chock setof tanks =

-

e

Low water
{ Prass Enter

= | Check the water infet distllied
| — =

Ino

!

Tnis message disappears as

Fitlina soon as steam generator |s
steam genserator J|filed

AMar tha above mentioned emors are cormected, the following

message is displayed.

Error message

Moasures

——
Stop Prog.No.
conmtirus=Enter

program

)| Enter = continue of interrupted
)|z

Cther error messages

Error message

Measures

Messags disappears as 5000

—_—
Walt Tor steam || oy is reached

Rad vo1 > mia ) o
lcontinue=enter J of
program
Reset=Standby-mode
{Chack
Piogram
undefinead *-

‘ Excess sleam

Switch the system off and call
service

pressure

Switch the systam off and call
Sensor arros ]urvne

SALAL B AAALANA L ANY LSl d L
chkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.gealibration.com

NSC-TISITIS 015
CALIBRATION 347

CERTIFICATE No : 24M8919
REFERENCE No : 74484-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE:10F2

Certificate of Calibration

DIGITAL BALANCE

AND

GR-200

14243876

EQL-130

USED ITEM

TEST TECH CO.,, LTD.

30,32 RAMA II SOI 63, RAMA 11 RD.,

SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

PRASERT P.

05-Sep-24

: 09-Sep-24

] 05-Sep-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

SE
=

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03

°w8

lususasnsdaLiiiey “tnsaade”

(Calibration Certificate of Electronic Balance)

QUALILY CALIBRALION CO,LT'D.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 24M8919

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL
MANUFACTURER : AND SIN

1D No : EQL-130 RECEIVED DATE

AIR PRESSURE : 101 1mbar & Imbar CALIBRATION DATE
AMBIENT TEMPERATURE 25*CahI*C RELATIVE HUMIDITY

CONDITION OF THIS RESULTS OF CALIBRATION

PAGE : 20F 2

GR-200
14243876
05-Sep-24
05 24
50%RH = 10 % RH

THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB |4 EDITION 6:2019 BY USING KNOWN WEIGHT

STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS, LINEARITY WAS

MEASURED COVERING 10 POINTS, E
PERFORMING THE LINEARLITY TEST. OF]
ON THE PAN AND MOVED TO VARIO

POSITIONS ON THE PAN.

2 DARD INSTRUMENTS -
INSTRUMENT MODEL CERTIFICATE No
1) STANDARD WEIGHT SET E2 M23020138

VLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERC BEFORE
"ENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED

DUE DATE
02-Feb-25

3. THE CERTIFICATE [S VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT
- NATIONAL INSTITUTE OF METROLOGY {THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2 TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL YALUE {g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (t g)
00 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
02 2000 0.0000 0.000083
05 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
20 2.0000 0,0000 0.000084
50 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089

200 20,0000 0.0000 0.000094
500 50.0000 0.0000 0.00012
100.0 1000000 0.0000 0.00019
200.0 2000000 0.0000 0.00019
$. OFF CENTER LOADING ERROR
FOINT READING (g)

1 $9.9999

2 99.9999

3 100.0000

4 99.9999

5 99.9999

NTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLAC

TLABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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‘ 235 Petchkasem Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-D152-3, Fax (662) 809-4584
www.qealibration.com

QUALLLY CALIBRATION CO., LTD.
235 Petchkasen 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) §09-4584

www.qcalibration.com

=

CERTIFICATE No : 24M11173 PAGE: 1 OF2 CERTIFICATE No , 24M11173 PAGE :2OF 2
REFERENCE No : 75187-1 GE:20F2
Certificate of Calibration Calibration Report
EQUIPMENT : DIGITAL BALANCE 3
MANUFACTURER © o sARTORIUS ?A?DM' S ASAELLS
EQUIPMENT : DIGITAL BALANCE 1D No EQL-257 o - : 0039407364
AIR PRESSURE . lclumém 2t RECEMNED DATE : 04-Nov-24
- ) AMBIENT TEMPERATU 0108 2mbar CALIBRATION DATE - 04-Noy-24
MANUFACTURER : SARTORIUS o "MPERATURE ERE N RELATIVE HUMIDITY : 49 %RH = 10 %
CONDITION OF THIS RESULTS OF CALIBRATION } ' 0% R

1. THIS INSTRUMENT WAS C LIBRAT]

_— AR BY ACCORDING TO UKAS LAB {620 U y
MODEL . 3202118 STANDARD Wi > BY 4 LAB 14 EDITION 6:2019 BY USING KNOV
c BEA3202L1S ST'“‘.D'“}P WEIGHT.  THE BALA WAS NOT ADIUSTED BEFORE CALIBRATION. THE BAL, \[;lfk r}\LL o o
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING : \ A5 NO 2ER0

i 3| D OV . N L 10 REPEATED MEASUREMENTS N] /
SERIAL No . 0039407364 ’;fEEK‘\EE‘;j(: ('?I:ERLIIMJAI;) POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUM‘ENT wf.snsr ru;EEr:gg:Fm;
£ G NEARLITY TEST. OFF-CENTER LOADING WAS MEASU GS WEIG
ONTHE PAN AND MOVED T0 VARIOUS poey it }’;Nv S MEASURED BY USING STANDARD WEIGHTS PLACED

1D No . EQL-257 2. REFERENCE STANDARD INSTRUMENTS -
INSTRUMENT MODEL SERIAL No
DSTRUMENT MODEL SERIAL No CERTIFICATE No 1)
ORI TON A5 RECEIVED USED ITEN ;J}s}Tﬁ}\DARi:»EmF.T' SET 0094-51 2M0656 llthL:‘ﬂTSE
4 { a RTIFIC ATEIS V ALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND Pl ACE OF Cal. m){.\'ﬁ(w ONLY
. v' » ) RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION o N
SUBMITTED BY H TEST TECH CO,, LTD 5. THIS CERTIFICATE IS TRAC .
st ,LTD FICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINT AINED AT

30,32 RAMA I SO1 63, RAMA 11 RD, - NATIONAL INSTITUTE OF METROLOGY (THAILAND) ’ 7

SAMAEDAM, BANGKHUNTHIAN. BANGKOK ESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

10150

ZERQ SETTING FUNCTION ; NORMAL

10N . NORMAL

ITY OF READING AT 2500 gWASoOg
OM NOMINAL VALUE/ {

RTURE
NOMINAL VALUE (g) UNCERTATTY
|NOMINAL VALUE () | U o)
0.0 {Tg)
10.0 0012
20.0 0.012
CALIBRATED BY : 50.0 0.012
100.0 0.012
0 2
CALIBRATION DATE : 04-Nov-24 2000 A
500.0 32:‘
700.0 012
1600.0 ' 0.012
20000 2000.00 gg:ﬂ
3000.0 3000.00 et
U000 ] )
5. OFF CENTER LOADING ERROR E— 0.012
~] FOINT T e ——————
! READING (g)
| f:r A0,
- - 1000.00
APPROVED BY 2 1000.00
‘: 1000.00
[ oFF covren tomong | e
. ; . CENTERLOADING | g0~ ————
ISSUED DATE ! 05-Nov-24 VO{E *TH IBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLAC o

AT LABORATORY AREA

THE REPORTE] UNCERTAINTY OF MEASUREMENT WAS S|
HE f UNC AINTY z £ AS BASED ON ANDARD UNCERTAINTY
S ; 04-Nov24 COVERAGE FACTOR k =2, PROV IDING A LEVEL OF CONFIDENCE APPROXIMATELY 95% A HULIIPLIED B

END OF CALIBRATION REPORT

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN TN FUULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03

F-GO10 REV 03
QUALLLY CALIBKALIUN COLL1D.
235 Petchkasem 63/2 Road, Laksong, Bangkac, Bangkok 10160
Tel (662) 421-5402, (662) 444 2-3, Fax (662) B09-4584
www.qcalibration.com
CERTIFICATE No : 24M6589 PAGE: | OF 2 CERTIFICATE No . 24M6589 PAGE:20F2
REFERENCE No : 73767-8 )
Certificate of Calibration Calibration Report
EQUIPMENT H DIGITAL BALANCE MODEL : BCA224i-18
) . MANUFACTURER . SARTORIUS SN . aa0017

EQUIPMENT : DIGITAL BALANCE ID No . EQL26s RECEIVED DATE S Ol

AIR PRESSURE H 1006mbar £ Tmbar CALIBRATION DATE H 01-Jul24
MANUFACTURER . SARTORIUS AMBIENT TEMPERATURE 59010 RELATIVE HUMIDITY 5

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS ALIE D BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
MODEL : BCA2241-18 STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING F' ON. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERQ BEFORE

E ‘ MEASURED COVERING
SERIAL No PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN
D No : EQL-Z&S 2. REFERENCE STANDARD INSTRUMENTS -
MODEL SERIAL No CERTIFICATE No D,
N . 3 ) E2 151 M23020138 et
g DEKION'AS RECEIVED : USED HLEM 2) STAND. ) WEIGHT E2 843 M 20148 02-Feb-25
3 TIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY
SUBMITTED BY : TEST TECH CO., LTD. 4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION
30,32 RAMA TI SOI 63, RAMA 1 RD., SAMAEDAM, 5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
BANGKHUNTHIAN, BANGKOK 10150 - NATIONAL INSTITUTE OF METRC 1AILAND)
RESULT OF CALIBRATION - WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEA LITY QF READING AT 200 g WAS 0.00(
4. DEPARTURE FROM NOMINAL VALUE/ LN
NOMINAL VALUE BALANCE READING (g) CORRECTION (g) UNCERTAINTY (% g)
0000 0.0000 0.000093
0.1000 0.0000 0.000093
CALIBRATED BY : 0.5000 0.0000 0.00009
1.0000 0.0000 0.00009
CALIBRATION DATE 5 0i-Jul-24 2.0000 0.0000 0.00010
200 20,0001 -0.0 0.00011
450 45.0001 -0.000 0.00015
500 50,0000 0.0000 0.00012
800 80.0001 -0.0001 0.00018
1000 100.0000 0.0000 0.00015
1200 120.0000 .0000 0.00022
140.0 140.0001 -0.0001 0.00025
160.0 4.0000 0.00027
180.0 0.0000 0.00030
APPROVED BY : 200.0 0000 0.00032
5. OF! R LOADING ERROR
B POINT READING (g)
1 100.0000
ISSUED DATE L 02-Jul-24 3 100.0000
3 100.0000
RECEIVED DATE : 01-Jul-24 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PL. AT LABORATOR
T REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNC
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

THIS CERTIFICATE MAY NOT BE

OTHER THAN IN FU|
QUALITY CALIBRATIO!

EPT WITH THE PRIOR WRITTEN APPROVAL OF
LTD.

F-G010 REV 03
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(Calibration Certificate of Autoclave)

QUALITY CALIBRATION CO.,,LTD.

QUALITY CALIBRATION CO,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (562) 421-5402, {662) 444-0152-3, Fix (662) B05-4584
www.qealibration.com

1 A :
| 235 Petchiasem 6312 Road, Laksong, Bangkae, Bangkak 10160 FoT=r
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584 Py
wwwqealibration. com il -
et T
CERTIFICATE No : 24T1189 PAGE: 1 OF 2

HEFERENCE No : 72116-7
Certificate of Calibration

EQUIPMENT AUTOCLAVE

MANUFACTURER HIRAYAMA

MODEL E HVE-30

SERIAL No : 30612085166

Th No T EQL-155

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA IRD,,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CALIBRATED BY

CALIBRATION DATE 4 {19-Feh-24

APPROVED BY

ISSUED DATE H 12-Feb-24

RECEIVED DATE ¥ 09-Feb-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD,

F-GOI0REV ; 03

CERTIFICATE No: 24T1189 PAGE:20F2

Calibration Report

ECQUIFMENT 1 AUTOCLAVE

MANUFACTURER ] HIRAYAMA MODEL 1 HVE-S0

1D \UMBER H EQL-155 SERIAL NUMBER 1 30612085166
RECEIVED DATE : 09-Feb-24 CALIBRATION DATE i O5-Feb-24
AMBIENT TEMPERATURE WCx1°C RELATIVE HUMIDITY 53 %RH+ 10 % RH

OF THIS RESULTS
1. THIS INST! INT W CALIBRATED BASED ON BS 2646-1:2021 BY COMPARISON WITH CALIBRATED RTD DATA LOGGERS
UNDER NO LOAD CONDITION. THE SENSORS WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE PICTURE. THE SENSOR
ON LOCATION 1 AND 2 WERE PLACED IN THE UPFER HALF AND LOWER HALF OF CHAMBER FREE SPACE RESPECTIVELY. THE
THIRD SENSOR WAS PLACED WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT CHAMBER. SENSOR NUMBER
4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, [F FITTED, WITHIN 15 mm OF ITS TIP. SENSOR NUMBER 5 WAS
FLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF [T CONNECTION TO THE CHAMBER.

TFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT oD SERIALNo CERTIFICATENs  DUEDATE

1] DATA LOGGER VALPROBE §350,5367,DVI5,DNM 24TOR90 26-Jan-25
THE CERTIFICATE I8 VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
THIS CERTIFICATE IS TRACEABLE T0 THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
= NATIONAL INSTITUTE OF METROLOGY (THAILAND} THROUGH QUALITY CALIBRATION CO_LTD.

RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT

bwux e

GENERAL INFORMATION

rature around the Chamber variation : 0.5 °C
Autockave Condition : Normal

Chamber Size (Dinmeter*H): 30 * 71 cm

CHAMBER PERFORMANCE
Calibrate | Averageall | T Temp Crverall Pressure Holding Operating
Point Pasition Stability | Uniformity | Variation (MPa) time {min) C)t]u.iimc
(c) ) +0) c) 0 o)
115 115.74 0.09 0.11 025 0.090 20 60
121 121.59 0.06 0.21 0.28 0.125 20 60

EMFF.RATLﬂtE MEASUREMENT ACCURACY TEST(® C)

Measured Temperature { C) at Spread Locations U
Cont Temp_- Ind Tem, #] #2 #3 #4 M5 (£°C)
115 115 11572 115.74 115.99 115.71 1571 0.59
121 121 121.59 121.62 121.56 121.58 121.59 0.59

NOTE | : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST ENCLUDED
TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 ; THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATARILITY
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION,
NOTE 4 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATO)|
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERT.
FACTOR k=2, FROVIDING A LEVEL OF CONFIDENCE APFROXIMATELY 95%,

END OF CALIBRATION REPORT
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(Calibration Certificate of pH Meter)

QUALITY CALIBRATION CO..LTD.
238 Peschkasem 632 Road, Laksong, Bengkae, Bangkok 10160

Tel (662) 421-3402, (662) 444-0152-3, Fax {662) BU9-4584
CERTIFICATE No - 24E068] PAGE: 10F2
REFERENCE No : 7196]-1
Certificate of Calibration

EQUIPMENT pH METER
MANUFACTURER DKK TOA
MODEL : HM-25R
SERIAL No : 760205
D No : EQL-183
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY TEST TECH CO.. LTD.

30,32 RAMA 11 801 63, RAMA 11 RD,, SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY
CALIBRATION DATE : 23-Jan-24
APPROVED BY
ISSUED DATE : 24-Tan-24
RECEIVED DATE : 23-Jan-24

THIS CERTIFICATE MAY NOT BE REFRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRICR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO, LTD,

F-GOL0 REV 03

QUALITY CALIBRATION CO.,LTD.

CERTIFICATE No: 24E0681 PAGE :20F 2

Calibration Report

EQUIPMENT t pH METER,

MANUFACTURER 1 DEE TOA MODEL

D Mo L SERIAL NUMBER

RECEIVED DATE CALIBRATION DATE

AMBIENT TEMPERATURE RELATIVE HUMIDITY 50 %RH # 10 % RH

T WAS C JREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063, THE
D]Q}'J AY "\'IT WAS TESTED BY LrE\f-_H ATING STA\I'.H D VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
ATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION

1. REFERENCE STANDARD INSTRUME]

INSTRUMENT

1} pH STANDARD SOLUTION

pH STANDARD SOLUTION

3) pH STANDARD SOLUTION

4) PROCESS CALIBRATOR
S)BATH

6) THERMOMETER WITH PROBE

SIBEOTY
1247 48074

LITY OF THE UNIT L’\I.}J Hl Al IHRA\T’I’)\
TRACEABLE T 81 UNIT MAT INED
- NATIONAL INSTITUTE OF STANDARD AND TE
= NATIONAL INSTIT!

o
&
o
Hm
&
5
=

1. DISPLAY UNIT ONLY
SLOPE FACTOR k= 2.30
my CORRECTION UNCERTAINTY OF
APPLIED (mV) MEASUREMENT
{2 mV) k
17748 D52 059 20
0,00 -1.00 0,50 20
-1 048 0.59 10
2 DISPLAY UNIT WITH pH ELECTRODE ; 202F0 38ME
STANDARD pH ULIC READIN CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
{pk "Eﬂ', {pH} { 1] §
40061 4.01 =0.004 G.a13 20
6.9904 7.00 ~3.001 0.013 2
10,0070 16.01 =0.003 0.014
3. PERCENT SLOPE 97%
4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uuce IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
] {°C) (mm) {°C) &CY
24,994 250 B0 -0.001 0.21

INIT UNDER CALIBRATION

THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY
THE REPCRTED UNCERTAINTY OF Mi TREMENT WAS BASED ON A STANDARD UNCE
FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 65t

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD.
235 Peichkaserm 63/2 Rond, Luksong. Bangkae, Bangkok 10160
Tel (667) 421-5402, (562) 444-0152-3, Fax (6652) B09-4584

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 6372 Road, Loksong, Bangkae, Bangkok 10160
Tel (662} 421-340Z, (662) 444-0152-3, Fax (662) BO9-4584

[ ol >
e
SRR C A N L HiRias = CERTIFICATE No : 23E3129 PAGE:20F2
REFERENCE Mo ! 68715-2 Calibration Report
Certificate of Calibration EQUIEN ST, FL EEMELAR
MANUFACTURER : TOADKE MODEL : HMAIX
DNo t EQLI99 SERIAL NUMBER : TR4ETR
: e RECEIVED DATE t o 29-Man3 CALIBRATIONDATE  :  29:Mar23
EQUIPMENT H
Q pH METER AMBIENT TEMPERATURE ~ :  25°C21°C RELATIVE HUMIDITY 49 %RH £ 10% RH
Fio CONDITION OF THIS RESULTS OF CALIBRATION
MANUFACTURER : "
TOA-DKK 1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT WAS
TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VAL COMPARED WITH CALCULATED
MODEL : HM-41X VALUE, THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION
2. REFERENCE STANDARD INSTRUMENTS -
SERIAL No : TB4ETE INSTRUMENT MODEL Mj T CERTIFICATE No DUE DATE
1} pH STANDARD SOLUTION 0065106 CcC719181 ABE0-12119147 05-Ape-23
Wiy : EQL-199 pH STANDARD SOLUTION 00651-08 coTignT 4881-121 10709 31-Mar23
o pH STANDARD SOLUTION 00651-10 CC747845 ABR2-13159657 02-Mar-24
CONDITION AS RECEIVED USED ITEM 4) PROCESS CALIBRATOR CALSD 9156079 2IE1145 31-Mar23
5)BATH 260014 1247 48074 2219870
SUBMITTED BY L TEST TECH COL LTD 6) THERMOMETER WITH PROBE 421504 55000379 2219904 13-8ep-21
il g _ 3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
30'3“_:RAMA 11 501 61' RA_MA 1 RD' SAMAEDAM, 4. THIS RESULT EXC : LOMG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
BANGKHUNTHIAN, BANGKOK 10150 5, THIS CERTIFICATE 1§ TRACEABLE TO 51 UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
= NATIONAL INSTITUTE OF METROLOGY (THAILANIY
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH
v e CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING {mV} (mV} MEASUREMENT FACTOR
CALIBRATED BY : (£ mV) k
17748 77 048 0.39 2
TALIBRATION DATE : 20.Mar-23 000 o 000 0.59 20
-177.48 -178 0.52 059 20
2 DISPLAY UNIT WITH pH ELECTRODE S/N: NA
STANDARD pH VUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
H) (pH) (pH) (& pH) k
2.007 401 0,003 0013 2
7.003 7.00 0,003 0.013 20
10.003 10.01 -0.007 0.014 20
VE : -
ATLROVEDLE: 3, PERCENT SLOPE 93%
4, DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
ISSUED DATE ' 30-Mar-23 STANDARD uuec* IMMERSION CORRECTION UNCERTAINTY |
3 g 4 S READING READING DEPTH OF MEASUREMENT
o oC A .
RECEIVED DATE : 29-Mar-23 °C) C) {mrm) c) )
25.002 250 80 0,002 021

ULIC ; UNIT UNDER CALIBRATION
THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED L SRTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAIN o5

FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF i E
END OF CALIBRATION REFORT

QUALITY CALIBRATION CO., LTD.

F-G010 REV 02

£2. Metrohm £ Metrohm

WSETIL T OIS
CALBRATION 0378

WECTHLTEATOIY

CALRETION 037¢ _ i e
Certificate of Calibration s s Calibration Report
Date of Issue : 21 August 2023 Certificate No: 231872/ME
Certificate No, : 2318T2ME
Customer Company E Test Tech Co., Ltd. 1. Reference Standards
30,32 Rama 1l S0i 63, Rama II Rd.,Samaedam,
Bangkhunthian, Bangkok 10150 Item Description™odel Serial No, | Manufacturing| Certificate No. Due Date
Instrument Manufacturer . Metrohm 1 |Digital Multimeter 344014 MY 41054280 Agdlent E1U231457 25 Mar 2024
Instrument Type pH meter 2 |Multifunction Calibrator MC3 30328644 Beamex CALO252-2IP0214 (15 Nov 2023
Modsi ; 781 3 |Temperature and Humidity Logger 62225348 Ehbro L202209318-001 | 28 Sep 2013
nstrument Serial Number 3 1781001011219 (ID : EQL-131)
Calibration Place : Lahoratory, Test Tech Co., Lid 1. The measurement standards are traceable to International system of units (SI) by mean of an unbroken
30,32 Rama 11 Soi 63, Rama [1 R4 Samaedam, chain of calibration via accredited calibration laboratory, National or International metrology institute.
Bangkhunthian Bangkok 10150
Environment Status . Temperature ; 22.65°C £ 0.15°C 3. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor
Humidity : 63.25% = 2.75% k=2, providing a level of confidence of approximately 95%.
Date of Receipt ¢ 18 Aupust 2023
Date of Calibration i 18 Aupgust 2023 4. The results of test were found accurate as shown on date and place of test only.
Job Number 3 CAL23057T/ME
Condition of Cabibration Ttem T Used Item 5. Procedure Used ;
Result of Calibration [X] Without Adjustment [ 1 Adjustment On-site method WI-02 by substitute measurement with digital multimeter (DC Voltage)
Calibrated By On-site method WI-02 based on BS 3145 : 1978 (pH)
On-site method WI-02 based on CEI IEC 751 : 1983 (Temperature)
Approved By
Authorized Signatory 6. The calibration results apply only accuracy of display unit pH meter. User shall be electrode test and

calibrate pH meter with traceability standard buffer.

The uncertainties are for a confidence probability of approximately 95%

This cerificate may Rot be reproduced other than i full except with the prior written approval of the issaing Laboratory Metrohan Siem Lid

Issue: Rev 06, 26 Nov 2012 Pages 1 of 4 FM-0 Issue: Rev 05, 26 Nov 2012 Pages 2 of 4 FM-09
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0 Mglrohm

Metrohm Siam Ltd.

e b s th

L. Input I {DC Voltage)

Range 'S$TD Sctting Tolerance

{mV } (mV} (mV )

v 0.00 10 w0 10
300.00 299.0 1o 301,0
00.00 599.0 1o 6010
900.00 8990 10 9010
1500.00 1895.0 1o 1901.0
-1900.00 -1901.0 1o -1§99.0

2 Input I (pH)*

'STD Setting Nomingl Value "Tolerance
{mV} {pH ) (pH)
414,12 0 0.017 to 0.017
354,96 1 0.983 10 1,017
295.80 i 1.983 10 2017
236,64 3 2983 to 3.017
177.48 4 3983 to 4.017
118.32 5 4583 to 5.017
59.16 fi 5.943 tn 6,017
0.00 7 6,983 1w 7.017
-59.16 8 7943 to 8.017
11832 9 8.983 t 9017
-177.48 10 9.983 to 10.017
-236.64 11 10.983 to 11.017
-295.80 12 11.983 to 12,017
-354.96 13 12,983 to 13.017
414,12 14 13.983 10 14.017

Reference Temperature : 257 C

Issue: Rev 06, 26 Nav 2012 Pages 3 of 4

SCIMET Co., Ltd.
1194 Soi Wachirathamsathit 57, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

SCIMET

MAETE-TIE 7028
CALIBRATION 0378

Calibration Report

Certificate No: 231872/ME

*puc Reading Uncertainty
{mV) {xmV)
01 0.092
300.0 012
5999 .14
899.9 015
1859.7 0.19

-1§99.7 019
*UUC Reading Uncertainty
(pH ) (=pH)
.00 0.o019
1001 00018
2,000 0.0015
3.000 00013
4.000 0.0011
5.000 00009
5999 0.0oog
7.000 0.0080
7999 0.0008
8.993 0.0009
8.999 00011
10.99E 0.0013
11,998 00015
12.998 o.oor7?
13.997 0.00i9

Email:scimet2022@gmail.com, Tel: 02 460 $239

https:/fwww.scimet.co.th

Certificate No. C06240053

Calibration Certificate

Equipment: TURBIDIMETER
Model: 2160N
Serial No.(or ID): 970400003415 (EQL-024)
Manufacturer: HACH
Condition: In Condition
Customer

TEST TECH CO,, LTD.

Job No.: KSMT2402432
Received Date: 12 September 2024
Issued Date: 12 September 2024
Page: iof 2

30,32 Rama Il Soi 63, Rama Il Rd.,Samaedam, Bangkhuntien Bangkok 10150 Thailand

Calibration Place
TEST TECH CO., LTD{503 wioammsauing )

30,32 Rama Il Soi 63, Rama Il Rd.,Samaedam, Bangkhuntien Bangkok 10150 Thailand

Callbration Date
12 September 2024

Environment Condition
Temperature:
Humidity:

244 °C + 02 °C
584 %RH * 11 %RH

The Method used
In-house method, WIOB, based on Hach Manufacturer Methcd

This certificate is traceable to Primary standard Fromazin and
StablCal accepted by United States Environmental Protection
Agency (EPA) through Hach Company Certificate No. A3304 ,

A3312, A3305, A3304 , A3305
‘S

viam sedun Tole

Person in charge

This certficate is issued the units of
measurement according to the Intemational
Systam of Units (SI). It provides traceability of
measurement to intemational or national standard
or other recognized nalional
standardlaboratories.

The measuremeni uncerlainty staled is the
expanded uncertainty which is obtained from the
standard uncertainty muttipied by the coverage
factor { k=2) to provide a level of confidence of
approximately  95%. 1 s determined i
accordance with the Guide to Expression of
Uncertainty in Measurement{GUM).

These results may be affected by deviations
from specified conditions. The resuks relate only
to the items tested, calibraled or sampled. The
report shall not be reproduced except in full
without approval of SCIMET Co., Ltd.

Authorized signatory

FCO08-03: 30 MAY 2023

£1 Metrohm

Matrohm Siam Ltd.

T8 .04, Tower 10 Fleu

3. Temperature
PT-1000 (385)

Calibration Report

WEETELTIA I
CALIBRATION 0376

Certificate No: 231872/ME

'STD Sening Nominal Value Tolernnce 'UUC Reading Uncerminty
[§2 5] (re) (PC) (%C) [ 331
1000.0 (] 0.5 to 0.5 0.0 018
10779 20 1935 w205 200 0.18
1097.3 25 245 w 155 249 018
1167 30 9.5 o 30.5 30.0 018
11940 50 49.5 to 50.5 0.0 012
1385.1 100 99.5 to 100.5 9.9 0.22
Remark:
1. "STI = Standard Equipment.
2. *Tolerance w i and service manual
3. *UUC = Unit Under Calibration
4. The result as per {*) marked are not TISI Accreditation Scope.
End of data
Issue: Rev 06, 26 Nov 2012 Pages 4 of 4 FM-09
Certificate No.: C06240053 Page 20of 2
Calibration Results:
Before Adjustment
Std Turbidity (NTU) UUC Reacing Correction Deviation Uncertainty
0.040 0.121 -0.081 0.002 0.070
20.40 20.0 0.40 0.0 1.0
205.0 198 70 0.3 10
1026.0 995 31.0 0.0 50
4114.0 4017 97.0 50 200
After Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.040 0.122 -0.082 0.003 0.070
20.40 20.5 -0.10 0.0 1.0
205.0 205 0.0 0.3 10
1026.0 1027 -1.0 0.3 50
41140 4113 1.0 11 200
The End of Certificate

u3dn Bwdiwn Juia (SCIMET CO., LTD)
1194 Sol Wachirathamsathit 57, Bangchak Phrakhanong, Bangkok 10260 Thailand
Email: scimet2022@gmail com, Telk 02 460 9239

FCOB-03 30 MAY 2023
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SGIMET

unsadoudnMwIATasIREIRIRREN
el KSMT2402432

«ilantafia: TURBIDIMETER U 2100N wiaeor 970400003415
asresay (3u) #9IRFDY ()
12 Sep 2024 s3umMsnssida 12 Sep 2024 A RERED]
Und | Tudnd Und | i

1 AN ﬁnu!tﬁmim

] a ] u]

7] ] 2. ArwAzan { ealddanee, nMuluuaniedag) @ [m]

@ 0 3. @ng g - 1a 1ae (On-OFf Swicth) @ O

] u] 4. tunn (Keypad) @ u]

@ o 5. vwaa (Display, Screen Contrast) Q@ O

= 0 6 mmwuuisings (No Sample) ) [m} 0.078 NTU
=] 0 7. SHIUMSAAEINUaILAS (2 2.5 T 3.0) Im] O -

(e Bgsuuslt ;

Mr. Dumrong Boonsopon

Service Enginser

uEdn sediun 31da (SCIMET €O, LTD.)

194 Sol 57. Bangchak. Phrakhanong, Bangkok 10260 Thailand
Email. seimet2022@gmall.com, Tel: 02 460 9239 FI06-01: 08 MAR 2023
Certificate No.: C08240209 Page 2 of 2
Calibration Results:
Without Adjustment
Std Turbidity (NTU) UUC Reading Carrection Deviation Uncertainty
0.040 0.059 -0.01% 0.0000 0.070
20.40 204 0.00 004 1.0
205.0 205 0.0 0.0 10
1026.0 1026 0.0 0.4 50
41140 4114 0.0 0.8 200

The End of Certificate

b ooy waTiTa0 S
OKSH Technclogy Limited
2535 PUTARIN LT U WARSE TS A
2533 Sukhur Bangehah, Phakhanong, Bangiok
Phone. +66 253 le

Anaiand

Delivering Growth - in Asia and Beyond. CAL-FM-C08-08: 20 Jul 2022

&= DKSH

Certificate of Calibration

Equipment: TURBIDIMETER Certificate No.: 08240209
Model: TL2300 Issued Date: 23 December 2024
Serial No. {or ID.): 2024080C0133 (EQL-282) Job No.: WGO-00053212
Manufacturer: HACH Page: 10of 2
Condition: New

Customer: TEST TECH CO., LTD.

30, 32 Rama |l Sci 63, Rama |l Rd., Samaedam,
Bangkhunthian, Bangkok 10150, Thailand

Environment Condition: Temperature 23 °C E 2 °C
Humidity 50 %RH Ed 15 %RH
Calibration Place: Environment Laberatory, DKSH Technology Limited,

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Calibration By:

Calibration Date: 26 November 2024

The Method used: In house method, CAL-WI-23, base on Hach Manufacturer Method 8195
Traceability: This certificate is traceable to Primary standard Fromazin and StabiCal accepted by

United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A3304 , A3312 , A3305 , A3304 , A3305

Person in charge Authorized signatory

Tris centificate i 1ssued the unils of measurement according to the Inlernational Systam of Units (S1). It provides lraceav lity of measusement to intemational or
national standard or other recogned naliona) standard laboratories.

The measurement uncenainty staled is the expanded uncertainty which is dbtained from the standarg uncertainly multisied by the coverage factor (ke2) to
provide a level of confidanca of approximately 85% !t is determined in accordance wilh the Guide lo Expression of Uncertainty in Measurement (GUM).

These resulls may be affectec by deviations fom spociied conditions. The resulls relate only to the items lested, calibrated or sampled. The repart shall no be
reproduced except n ful without approval of DKSH Technology Limiled.

i hmosow maTt0 $n
DKSH Tochnology Limiled

2553 CAuL AU EA3S~5E90 WANE TUS NIRRT 10260

2533 Suknumvit Road, Bangchsk, Prvakhanong Bunghos 10260

Fhons: 4662539 7000 € S3b/aLONGTKSN 2O WobsB. www dksh convecentne-haland

Delivering Growth - in Asia and Beyond. CAL-FM-CDR-08: 20 Jul 2022

&€= DKSH
lupsradandnimaiasindiuindan

wefilusn: WO-00053212

wiloiriasilo: TURBIDIMETER qu: TL2300 uuUwUeSae: 2024080C0139
asadau (5u) P5I9EBU ()
26 Nov 2024 SRl 26 Nov 2024 WLIMR
dnd | hind dnd | lidng
General

i Aomanysoiedos

AEEEA ( Boldd0019, Mutu-uanintos)

2
3. @ Ua - da wias (On-Off Swicth)
4
El

tune (Keypad)

N KIS
ENENENENES
o|o(o|o|o

[} w98 (Display, Screen Contrast)
Spectrophotormnster
C o . ussiuTWAn (Batlery Backup) >= 2.5 VDC ] [u]
=] u] 7. FavuRanAINLNR AU (Wavelength Control} 0 =]
N s} 8. Armgain {Wavelength Check) m] a
=) =] Q. uudardauds (UV < 3,000 hour) &) n
=] o 10 unavrindiaugs (Visible < 5,000 hour) o [u]
[u) [n] 1%, wavieuarnsod19 (Carousel Module) 8] n
pH Meter and Conductivity Meter
[m] 0 12.  #daTvsa ( Electrode and Connection Cable ) [=] o
[u] o 13, seduaisazatu’iu Electrode (Level KCI ) [m] fn]
o o 14, chiladulaty Electrode (Dust Protection Hood) =] o
o a 15, w13udidaTnsa (Stand) =] O
Turbfdimeter
7 a 16 Aveuguiishin (No Sample) I°4 a 0.012 NTU
) a 17 szAuNsAosATead (2 2.5 Tiiu 3.0) n a3
Automatic titrator
o 18.  dmw Piston Burettes a ]
[u}] 19 Function Rinsing and Dosing a ]
o 20, ssuudesuunussqUnsnldstnou a o

RETEHE BTGl

Service Engineer

Ui Kimoris mnluTan S1An
DKSH Technology Umhed

2533 NUUATAN LDIRAIEIN HARIETBLL TGRS 10260

2533 Sukhurmvit Road. Bangchah, P1reknancng. Bangkok 10260

Prone. +66 2633 700C  Emad o calbraton@oksh com  Wabsile, waw Ren com/scientic. tRaiand

Delivering Growth - in Asia and Beyond, CAL-FM-R31-03: 20 Jul 2022
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u2

Tususasnmsaaufiey “Asasinauin il
(Calibration Certificate of Conductivity Meter)

TECHNOLOGY PROMOTION ASSOCTATION ( i {
; DMOTION ASSOCTATION {THAILAND-JAPAN) CertNo.” 24CHS58

CORPORATE SERVICT EQUIFMENT CALIBRATION AND TESTING SERVICES
SHU PATTANAKARN . Page.: 2 of 3
Eaamaon voes Candition of this result of calibration
Cert.No.: 24CH5g 1. Reference Standard Instrument -
Page.: 1 of 3 Instrument Serial No. 1D No. Certificate No. Due date
1) Thermomater 19635878 130RC0A5 2311051 05 Sep 2024
CErtiﬂcate Of C ]'b t- 2) Ref. Std. Thermometer 4982054  110RCO044 231908 26 Jul 2024
alibration - This Certification is traceable to SI Throught Technology Prometion Association (Thailand - Japan)
Equipment : Canductivity Meter 2, Certified Reference Materials -
Manufacturer : ToA - Conductivity cafibration solution, CPA chem Lid., The measurement results are traceable to S|
Mode ; CM-41X through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited Mo, AR-1835
Serial No, : 842572 Conductivity Selution Manufacturer Lot No. Exp. date
ID Ne. : EQL-211 147.0 uSicm CPA Chem 913595 14 July 2024
Condition As-Received: 1413 mSicm CPA Chem 931955 30 Sep 2024
e gl 12,880 mSfem CPA Chem 913597 14 July 2024
Received Date : 11 January 2024
-
Callbration Date : 15 January 2024 - Control Conductivity calibration solution temperature by Water bath (25:0.1) '©
Y 3. This certificate is valld only to the item calibrated on date and place of calibration,
Reforance:: 2401-03000N-1 Calibration_results
Submitted by : TEST TECH CO..LTD. (HEAD Offica) Function : Conductivity Measurement
30, 32 Rama Il Soi 63, Rama Il Rd., (*) After Adjustmentat 147.0, 1413.0, 12880 uSicm
S B tnlan, Bangkok 10450 Conductivity Electrode Serial No.: B06FOD0S
Ambient Temperature : 2 & 25 ¢
Relative Humidity : (50 + 15) % Standard After Adjustmaent Uncertainty Coverage
Calibration Procedure: In -houss methad - Conductivity Solution uuc* Reading of Measu]mmam factor
*
- CP-CHS by direct measurement { L3
with certified reference material {CRM) ” 200
- CP-CHB by comparison with standard thermometer 147.0 pSiem 147.1 pSicm 0.89 pSicm {
1.413 mSicm 1.413 mSicm 0.0082 mSiem 200
12.880 mSicm 12.88 mS/cm 0.086 mSfcm 200
Calibrated by :
Remark - UUC* = Unit Under Calibration
1 ' “
Approved by : - Adjustment Cell constant = 147.0 pSicm 96.8 m ,1.413 mSicm = 98.0 m ,12.880 mSicm = 99,4 m

VAN

Approved Signatory

17 January 2024

A DCE2587

a 1197672
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CertNo.: 24CHS59

Page.: 3of 3
Calibration Results
Function : Temperature Measurement
{*) Without adjustment
This i t was o with ire Probe;
- Model - CT-581018
- Berial No. - BOBFO0OS
Dimansion of probe;
- Length 114 mm
- Diameter : 12 mm
= Immersion Depth : 1Dﬂ_mm
Calibration Standard uuce Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
("c) (°e) (c) (°c) (£'c) K
250 25.003 25.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based an a standard uncertainty multiplied by a coverage
factor &, providing a favel of confidence of approximately 95 %.

-alo-

w6

lufusaanissauiiiey “ATAIARUUNH-ANHTURANANE”

{Calibration Certificate of Thermo - Hygrometer)

a 1197671

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL 0-2717-3000-24 FAX 0-2719-9484 NSC-TISLTIBI7025
CALIBRATION 6008

Certificate of Calibration ~ Cerificate No.s 232112
Page: 1of2
Cert. No.: 24H2112
Equipment : Dial Thermo-Hygrometer Page.; 2 of 2
Manufacturer: Barigo This certificate may not be repraduced otner than in full,
except witn the prior written approval of the head of Resuit of Callbration:- Without Adjustment
Model : - Corporate Sendces 3: Equipment Calibration and Testing Services. Functlon: Humidity Measurement.
Serial No.: -
ID No.: EQL-064 Reference Standard uuc* Uncerlalnty_
Temperature Humidity Reading Error of Measurement
dit ived: Used It N
Condition As-Roceived: Used Item ) RH) R H,) RH) %R H)
Received Dato: 07 October 2024 250 304 280 21 15
Calibration Date: 10 October 2024 250 401 38.0 -2 15
to 15 Oclober 2024 250 50.1 48.0 2.1 17
Refarenca: 2410-0214DN Submitted by: TEST TECH CO..LTD. (Head Office) 25.0 60.0 59.5 0.5 17
Ambient Temperature:  { 25 = 3 ) °C 25.0 752 76.0 0.8 17
¢ 30, 32 Rama Il Sci 63, Rama Il Rd
Ralative Humidity: (50 220)% : '
Samaedam, Bangkhunthian, Bangkok 10150 Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
used Calibration were using in-housa calibration procedure CP-HO2 according to comparison
with standard chilled miror sensor for humidity measurament function and companson with standard” Standard uuer Uncertalnty
prabe for function into humidity / temperature chamber, Temperature Reading Error of Measurement
(*C) C) (*C) *#C)
15.022 15.5 0.478 a2
1.Reference standards instruments : 20.031 200 -0.031 0.72
Instrument Model Sorial No. Cenificate No.  Due Date 25.007 25.0 -0.007 0.72
1) Chilled Mirror Hygromeler Dew Master 44730 22688 10 Sep 2025 30.019 300 -0.019 a.72

2) Handheld Thermometer With Sensor 1523 5717096 2311321 08 Nov 2024
2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Centification is traceable 1o the Intemational System of Unit maintained through:- UUC" : Unit Under Calibration

The reporied uncertainty of measurement was base on standard uncerainty multiplied
Technology Promotion Assodiation (Thailland-Japan), NSC-ONSC Accredited No. Calibration D008 by coverage factor k = 2.00, providing confidence level approximately 95%

~Thunder Scientfic Corporation, NVILAB Accreditation No. Calibration 200682-0

-olo-

Calibrated by :
Issue Dateo : 16 Oclober 2024

Approved Signatory :
(
I

[
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QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662} 421-5402, (662) 444-0152-3, Fax (662) 809-4584.

www.qcalibration.com

NSC-TISI-TS
CALIDRATION 03

CERTIFICATE No : 24T8052 PAGE - | OF 2
REFERENCE No : 74209-1

Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT

MODEL : WNE 45

SERIAL No : L720.0266

D No : EQL-241
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO,, LTD

30,32 RAMA 11 SOIL 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

1 1 2 CALIBRATED BY

CALIBRATION DATE i 13-Aug-24

o DA uw o
TuFuseamsmumen 1303091010

(Calibration Certificate of Water bath )

APPROVED BY
ISSUED DATE : 19-Aug-24
RECEIVED DATE : 13-Aug-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

QUALITY CALIBRATION CO.,L.TD.

235 Pet

ksong, Bangkae, Bangkok 10160
. (662} 434-0152-3, Fax (662) 809-4584
www.gealibration com

Tel (662) 421-540

NSC.TISLTIS 025
CALIRRATION 1045

CERTIFICATE No - 24T6582 PAGE:20F2
CERTIFICATE No : 24 PAGE:10F2

REFERENCE No - 73

Calibration Report
Certificate of Calibration

EQUIPMENT WATER BATH

MANUFACTURER © MEMMERT MODEL WPE 45

1D NUMBER i EQL-147 SERIAL NUMBER ¢ L7110024
EQUIPMENT : WATER BATH RECEIVED DATE T Od-Jul2d CALIBRATION DATE  :  Dl-Jul-24

AMBIENT TEMPERATURE ~ :  24°C+#1°C RELATIVE HUMIDITY  : 5| %RH 10 %RH
MANUFACTURER : MEMMERT

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM ET15-80 (REAPPROVED 2001)BY COMPARISON WITH
MODEL : WPE 45 CALIBRATED RTD. THE PROBES WERE PLACED O
CORNERS

E POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR

THE BATH AND PLACED THE FIFTH RTD WITHIN 25 em. OF THE GEOMETRIC CENTER OF THE WATER
., VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION

SERIAL No : L711.0024 2. REFERENCE STANDARD INSTRUMENTS

INSTRUMENT SERIAL No FICATENe  DUEDATE
D No : EQL-147 6603614 316642 19-Jul-2:

AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY
) . UNIT UNDER CALIBRATION.
CONDITION AS RECEIVED USED ITEM ¢ ACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT--
NATIONAL INSTITUTE OF METROLOGY (TH ) THROUGH QUALITY CALIBRATION CO,LTD

SUBMITTED BY H TEST TECH CO,, LTD

RESULT OF CALIBRATION :-  WITHOUT ADIUSTMENT

30,32 RAMA [ SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

GENERAL INFORMATION

Ov Variation of Ambient Temperature around the Bath Oy 11
CALIBRATED BY 1 Overall Variation of Line Voltage (V) : 4

Instrument Condition : Normal
CALIBRATION DATE H 01-ful-24

Bath Inner Size (W*L*H) : 59*35*22 cm

BATH PERFORMANCE

[ Avers, Temperature Axial Overall
Point Position Temp. Stability Variation
(°C) (*°C) (+°C) | 0)
415 4150 0.05 0.04 002 [ o2
44.5 4248 0.03 0.03 0.03 0.08
TEMPERATURE MEASUREMENT ACCURACY TEST
APPROVED BY Controller ing Measured Temperature (°C) al Spread Locations Uneertainty )
Temp (°C) | pee) #1 #2 #3 H#4 Ref. 5 (L°C)
415 { 415 4151 4147 4151 41.48 41.50 0.14
ISSUED DATE ; 02-Jul-24 44.5 ] 44.5 44.47 44.47 44.49 14.47 44.49 0.14

NOTE | : THE UNCERTAINTY OF MEASUREME
RECEIVED DATE ; 01-Jul-24 NOTE 2 : THIS CALIBRATIO
THE REPORTED UNCE
COVERAGE FACTOR k

D TEMPERATURE UNIFORMITY OF THE BATH

RTAINTY MULTIPLIED BY A
JENCE APPROXIMATELY 95%.
END OF CALIBRATION REPCRT

THIS C

TIFICATE MAY NOT

D OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV . 03
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bengkae, Bangkok 10160
Tel (662) 421-5402, {6 444-0152-3, 62) 809-4584

www.qealibration.com

A

TS 1005
CALIBRATON 1057

z QUALITY CALIBRATION CO.,LTD.
a 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584
www gealibration.com

CERTIFICATE No : 24T1183

PAGE: 1 O
REFERENCE No : 72116-1 B

Certificate of Calibration

EQUIPMENT WATER BATH
MANUFACTURER : MEMMERT
MODEL : WNE 22
SERIAL No : L516.1016

D No : EQI-198
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY TEST TECH CO,, LTD

30,32 RAMA [1 SOI 63, RAMA [ RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY :
CALIBRATION DATE t 09-Feb-24
APPROVED BY E:
ISSUED DATE ] 12-Feb-24
RECEIVED DATE t 09-Feb-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN [N FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-G010 REV : 03

13

lufusaansaauifiey “guihwinanasg
(Calibration Certificate of Standard Weights)

CERTIFICATE No : 24T1183 PAGE:20F2

Calibration Report

EQUIPMENT H WATER BATH

MANUFACTURER : MEMMERT MODEL : WNE 22

1D NUMBER : EQL-198 SERIAL NUMBER : L516.1016
RECEIVED DATE 09-Feb-24 CALIBRATION DATE H 05-Feb-24
AMBIENT TEMPERATURE : 25°C+1°C RELATIVE HUMIDITY  : 50%RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER

VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2635A 7286308 23Te64| 14-Jul-24

. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY {THAILAND) THROUGH QUALITY CALIBRATION CO, LTD.

RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT

[PRrS

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C) : 0.6
Overall Variation of Line Voltage (V) : 5

Insrument Condition . Normal

Bath Inner Size (W*L*H) : 35*29*22 tm

PROBE INSTALLATION
POSITION IN THE BATH

BATH PERFORMANCE
Calibrate Average All Temperature | Radius Axial Overall
Point Position Temp. Stability Uniformity Uniformity Variation
59 °C) &) £y (6] (&%)
41.5 41.69 0.01 001 0.02 0.02
45.0 45.10 0.02 0.06 0.05 0.12 |
50.0 50.11 0.02 0.05 0.05 007 |
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indi Measured T (°C) at Spread Locations J Uncertainty
Temp (°C) | Temp (°C}) #1 #2 #3 #4 Ref. 5 &°0)
415 41.5 41,69 41.6% 41.70 41.70 41.69 0.14
45.0 45.0 45.06 45.12 45.08 4513 45.12 Q.15
50.0 500 50.09 50.13 | 50.08 l 50.13 50.12 0.15

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED QUT AT THE CUSTOMER'S PLACE AT LABORATORY ARE|
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERT.
COVERAGE FACTOR , PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁ“\“‘\://ﬁg

CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES e

53404 PATTANAKARN ROAD 501 |8, SUANLUANG, SUANLUANG, BANGKOK 10250 ’{4“/-\)3;

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

CALBRATION btm

Certificate of Calibration Camipcuieie. 5 M50

Page: 102

Equipment : Standard Weight
Manufacturer: L5 This certificate may not be reproducad other than in full,

except with the prior written approval of the head of
Model : - Coeporate Services 3 Equipment Calioration snd Testing Services.
Serial No.: .
D No.: EQL-121
Condition As-Recelved: Used |tam
Recelved Date: 16 Janusry 2024
Calibration Date: 26 January 2024
Reference: 2401-0593DN Submitted by: TEST TECH CO._LTD. (Head Offica)

Ambient Temporature: | 23 £ 2 ) °C
(50 £ 10} % 30, 32 Rama |l Sol 63, Rama il Rd.,
Samandam, Bangkhunthian, Bangkok 10150

Relative Humidity:

Atmospheric Pressure: 1017.0 hPa

Procedurs used:  Calibration ware conducted using calibration procedure CP-MOS according to OIML R111-1 Edition 2004 (E}

Condition of this regult of calibration

1.Refarence standards instrumants :

Instrument Model SerjalNo.  CentificateNo.  Due Date
1) Standard weight Set (E2) YCE31-712:00 50202865 MM-D109-22 11 Jul 2024

2L.This cerificate is not cerlified for any commercial transaction,

3.The cerlificats Is valia anly 1o the #em calibrated on date and place of calibration,

4.This Certfication is traceabls bo the International System of Unit maintained through:-
-Naticnal Institute of Metrology Thailand (NIMT)

Callbrated by : Approved Signatory ©
Issue Date : January

B 0333471

\ : * Ay
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i
CORFORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ‘;4_.,/'@\?":}9?
b

TEL 0-2717-3000-24 FAX, 0-2T19-53484 MEC-TISETIS TSN
EALIBRATION c0ai

Certificate of Calibration Centificate No.f 2aM151

Equipment : Standard Waight
Manufacturar: = This cariificate may not be reproduced ether than in full,
excapt with the prior witlen approval of the head af
WModsl: % Comorate Senvices 3: Equipmant Calieation and Testing Senvicas,
Serfal No.: *
ID Mo.: EQL-258

Conditlon As-Recefved: Usad Hem

Recoived Date: 18 January 2024
Calibration Date: 26 January 2024
Refarence: 2401-08830M Submitted by: TEST TECH CO, LTD. (Head Office)

Amblent Tamperature: | 23 * 2 ) °C

' 30, 32 Rama 1l Soi 63, Rama I Rd,,
Relative Humidity: (80 %104 % by

Samaedam, Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 10167 hPa

Procedure used: Calibration were conducted using calibration procedure CP-M0S acconding to OIML R111-1 Ediion 2004 (E)

Condition of this result of calibration
1.Reference standards instrumants :
Instrumant Model Serial No. Certificate No. Due Date
1) Standard weight Set (E2) YC831-712-00 BIZ02965 MM-0108-22 11 Jul 2024

2.This certificate is not certified for any commercial transaction,

3,The certificate Is valid anly to 1he item calibrated on date and place of calibration.

4.This Cartification is traceable 1o the Intemational System of Linit maintained through:-
-National Institute of Melrology Thailand {NIMT)

Calibrated by : Approved Signatory @
Issue Date : 29 January 2024 [1

5033472

Cert No.: 24M150

Page: 2 of 2
Without adjustment

Uncertainty of Maximum

Nominal
Marking mass P ble error
Value
(€3] (%)

50 g None 5000001 g 0.10 mg 0.30 mg

The reported uncertainty of measurement was based on a standard uncartainty muliplied by

a coverage factor k= 2, providing a level of confidance of approximately 95 %

-olo-

a 1200285
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534(4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 =
TEL. -2717:3000:24 FAX 0-2715-0434 R end
CALBRATION poos
. " - ’ i ¢ :
Certificate of Calibration ~ Sertifieate No.: 2amissy ki
Page: 1aof 2 i Page: 2 of 2
- Result of calibrati ji
RS St kil I on Without adjustment
Marisfactorsr _ This cersificate may not be reproduced ather than in full, ! Nonsnal
h excapt with the prior written approval of the head of st Uncertainty of Maximum
Model : 5 Corporate Services 3: Equipmant Calibration and Testing Services, 3 Value Conventional mass Measuremant Parmissible errar
k Serial No.: M D031 ¥ (%) ()
Ir 1D No.: EQL-139 i 2g 2000018 g 0.040 mg 0.12 mo
Condition As-Received: Used ita
m The reported uncertainty of measurement was based on a standard ltiplied by & £l
Received Date: 10 August 2023 factor k= 2, providing @ level of confidence of approximately 85 %.
Calibration Date; 1T August 2023 1 y
b "’ -alio-
Reference: 2308-02B40N Submitted by: TEST TECH GO, LTD. {HEAD Office) 1

Ambient Tempersture: | 23 £ 2 ) °C

Relative Humidity: (S0+ 15 % 30, 32 Rama || Sof 63, Rama Il Rd.,

Samaedam, N
Atmospheric Prossure:  1008.2 Pa maedam, Bangkhunthian, Banghkaok 10150

Procedure used:  Calitration were conducted using In-house callbration procedure CP-MO1 according to comparison methad
against standard weights on the basis of weighings at an aversge air density of 1.2 kg/m® and & tamperature
of 23.7 *C material density of weight |s 8000 kg/m”

Condition of this result of calibration
1.Referance standards instruments :
Instrument Model Serlal No, Cartificate No, Due Date
1) Standard Wesght Sat (E2) 73336 20026 MM-0018-22 28 Feb 2024

2This cartificate i not cartified for any commersial transaction, v fi
3.The ceriificate is valid only to the item calibrated on date and place of callbration, - ; %{
4.This Ceniification Is traceable 1o the International System of Unit maintained through:- 114 |H

-Mational Insiitite of Matrology Thaitand (NIMT) \ /j‘

=

=T AN

Calibrated by : Approved Signatory :
Y, lssueDate: 17 August 2023 h
n |y

=

)

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) iﬁ-“://; -
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3 = 3
T

534/ PATTANAKARN ROAD 501 13, SUANLUANG, SUANLUANG, BANGKOK 10250 %,
TEL. 0-2717-3000-24 FAX. 0-2715-5454 WAC-TH TS
CALINATION 0608
= £ - : : 231558 No.:
Certificate of Calibration ~ GemficateNe.: 2 Cert No.: 23M1558
Pags: 1ol 2 Page: 2 of 2
Equipment : Standard Weight Result of callbration Without adjustment
This certificate may not be reproduced other than in full,
Mo faci cone: Mstler Toleda capl with the prior written approval of the head of Nominal Uncertainty of Maximum
Model : Corporate Services 3: Equipment Calloration and Testing Services Vakis c fonid asE P g
Serial No.: 11118450 (%) (£)
1D No.: EQL-148 20g 20.000008 g 0.080 mg 0.25 mg
dition As-Recelved: Used It
N v - The reported uncertainty of measurement was based on a standard uncertainty multiphed by a coverage
Rec vl Dula 10 Auigusl 3 factor k= 2, providing a lavel of of ap 95 %,
Calibration Date: 17 August 2023
i -olo-

Reference: 2308-02840N Submitted by: TEST TECH CO.LTD. (HEAD Office)
Amblent Temperature: | 23 + 2 ) °C

30, 32 Rama || Sof 3, Rama |1 Rd.,
Refative Humidity: (50t 15) %

Samaedam, Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 100575 hPa

Procadure used: Calibration were conducted using in-house p CP-M01 o method
agains! standard weights on the basis of weighings at an average alr density of 1.2 kg/m" and a lemperature

of 3.7 *C material density of weight is B0O kgim?.

Condition of this result of callbeation
1 Reference standards instruments
Instrument Madel Serial No. Lartificato No, Due Date
1) Standard Weight Set (E2) 73336 20026 MM-0018-22 28 Feb 2024
2.This certificate |s not cartffied for any commercial fransaction
3.The cartdicate ks valid only 1o the ftem callbrated on dale and place of calibration.
4,This Carfification Is fraceable to the International System of Unit meintained through:-

-National Institute of Matrology Thailand (NIMT)

Calibrated by : Approved Signatory :

tasue Date @

B 0322292 a 1174681
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(Calibration Certificate of Incubator)

QUALITY CALIBRATION CO,,LTD,
3/2 Road, Laksong, Bangkss, Bangkok 10160
1-3402, (667) 444015

. Fux (BEZ) B00-4384

CERTIFICATE No

PAGE

Calibration Report

EQUIPMENT
MANUFACTURER

MODEL

I No

RECEIVED DATE
AMBIENT TEMPERATURE

SN
CALIBRATION DATE
HELATIVE RUMIDITY

OF 5 em TO 10 em.
CHA ER. THE

GEOM. C
t PROBES AT THE SAM

nd the Chamber

ine Voltage { iation ; 6
it

[WYL*H): 40°33°40 cm

RMANCE
Average All

| a432 | s48
[ se2i | 5704

QUALITY CALIBRATION CO.,LTD.
235 Petelkasem 63/2 Rond, Laksong. Bangkae, Bangkak 10160
& (B2} 444-0152-3, Fax (667) 809-4584
www.gealibration.com

PAGE: 10F2

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT
MODEL : INB 400
SERIAL No - E405.0946

ID No % EQL-087
CONDITION AS RECEIVED USED ITEM

SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA TI 501 63, RAMA ITRD, SAM
BANGEKHUNTHIAN, BANGKOK 10150

CALIBRATED BY

CALIBRATION DATE H 01-Jul-24

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOY T WITH THE FRIOR WRITTEN APPROVAL OF

BE REPRODLA

F-GOLO REV : &

[=] 7z [=] ;
HETSTE
411-3407, (663) 444071523, Fax (B62) BOD-4554 ES,
[=] 724 wow. qealibration corm

MBC-TELTIR| M5
CAZINEATICN 0044

CERTIFICATE No : 24T1186

PAGE:10F 2
REFERENCE Mo ; 72116-4

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT
MODEL L IF 110
SERIAL No H D415.0802

ID No H EQL-190
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY TEST TECH CO.,, LTD.

30,32 RAMA 11 SOI 63, RAMA 1T RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY

CALIBRATION DATE B (9-Feb-24

APPROVED BY

ISSUED DATE 12-Feb-24

RECEIVED DATE t i 09-Feb-24

THIS CERTIFICATE MAY NOT BE REPRODIM

ED OTHER THAN IN FULL EXCEPT WITH THE FRIOR WRITTEN APFROVAL OF
OQUALITY CALTBRATION CO, LTI

F-GOIOREV ;03
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QUALITY CALIBRATION CO.,LTD.

235 Petehknsem 63/2 Rond, Leksong, Tangl
Tel (662) 411-3402, (66T) 444.07152

Bangkok 10160
‘o (B62) B0U-4584

CERTIFICATE No:

EQUIPMENT
MANUFACTURER
MODEL

D No
RECEIVED D

AMBIENT TEMPERATURE

CONDITL

1. THIS INSTRUMENT WAS C
N{]I.\'J.'\Df. NDITION. T

3. THE CER
4, THIS RES!
5. THIS CERTT.

- NATION

RESULT OF CALIBRATION :-

24T1186

Calibration Report

NCUBATOR
MEMMERT

HYDRA

FICATE 15 VALID FOR THE ITEM CALIBRATED AS

EXCLUDE LONG TERM STABILITY OF THE UNIT U
CATE IS TRACEABLE TO T
STITUTE OF METROLOGY [THAILAND) THROL
WITHOUT ADJUSTMENT

LIBRATED ACCOR.UJ\G
MPERATURE PROBES

MODEL

2635A

E PLACED O
B AND WAS AWAY FROM T1

SN

CALIBRATION DATE

RELA

FORMITY WAS MEASURED BETWEEN REFERENCE Psumr !‘.\D OTHER PROBES A1

“RENCE STANDARD INSTRUMENTS &=
INETRUMENT

1} DATA LOGGER WITH RTD

GENERAL INFORMATION

£ POINTS

VE HUMIDITY

PAGE :20F2

53 %RH =+

10 %HH

G-20 BY COMPARISON WITH CALIBRATED RTD P00 UNDER
AND LOCATED ONE THERMOMETER
ACH WALL OF 5 em TO 10 on

THE CHAMBER. THE

THE SAME TIME.
CERTIFICATE No DUE DATE
23T6638 10:Jai-;

JOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
{DER CALIBRATION
INTERNATIONAL SYSTEM OF UNIT MATNTAINED AT:-
QUALITY CALIBRATION €O,

3 Ei&'l'ell Ambient Temperature eroumd the Chamber (°C) variation : i
1 Overall Line Vohage (V) via :
Instrument_Condition : ?
5 Chamber Size (W*L*H): 5640"48 em
CHAMBER PERFORMANCE
(] Callbrate | Average All | Temperature | Temperature Overall
/ ¥ Polnt Position Temp. Stability Uniformity Variation
FRONT 5] ey ey (&) o)
37.0 36.99 0.09 0.20 0.24
44.0 44.11 0.08 0.26 031
TEMPERATL FF\‘“.R}_MF\T ACCURACY TEST
Contraller N 1 T {°C) at Spread Locations L Y
Temp (°C) | Temp {*C) #1 #2 3 # Ref. 5 -‘-'6_‘ #7 #E # (& *C)
37.0 7.0 3699 36.97 36.98 36.95 37.08 3703 37.03 36.98 36.96 0.25
44.0 44.0 44,09 44.12 44.02 44.08 4420 44.11 44.20 | 4412 44.08 0.36

NOTE 1 : THE UNC

MNOTE 2: LOCATION 5 WAS REFERENCE LOCATION

NOTE

THE REPORTED UNCERTAINTY OF MEA!
COVERAGE FACTOR k =2, PROVIDING A LE

TAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

+ THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABURATORY AREA
JREMENT WAS BASED ON A STAl

ARD UNCERTAINTY MULTIPLIED BY A

APPROXIMATELY 95%,
ABRATION REPORT

QUALITY CALIBRATION CO.LTD.
235 Petchkasem 63/2 Road, Lakseng, Banghes, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fan: (662) 8004584

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkss, Bangkok 10160
Tel {662) 421-5402, (662) 444-0152-3, Fax (662) B05-9554
weww.qealibration. com

HSCTIELTIE (M)
CALSRATEI D4y

CERTIFICATE Mo
REFERENCE Mo :

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

[NCUBATOR
MEMMERT
IF 160
D518.0082
EQL-205
USED ITEM

TEST TECH CO., LTD.

30,32 RAMA 11 501 63, RAMA [1 RDy,, SAMAEDAM,

BANGEHUNTHIAN, BANGKOK 10150

09-Feb-24

12-Feb-24

09-Feb-24

PAGE: 1 0F2

CERTIFICATE No :

EQUIFM
MANUFACTURER
MODEL

I Na

RECEIVED DATE

AMBIENT TEMPERATURE

24T1185

Calibration Report

NCITBATOR
MEMMERT
IF 160

CONDITION OF THIS RESULTS OF CALIBRATION

FDRMI.T\ WAS MEA,SL'R.E]) BF“"\\'EFNI REF!

. THIS INSTRUMENT WAS CALIBRATED 2
MO LOAD CONDITION.

THE TEMPERATU

HYDRA

WITHOUT ADJ

MODE’

26354

USTMENT

8N
CALIBRATION

N DATE

RELATIVE HUMIITY

3 TI0307
ERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY
RE g TR

GENERAL INFORMATION

= NATIONAL INSTITUTE OF METROLOGY {THAILAND) THROUGH QUALITY CALIBRATION OO, LT
RESULT OF CALIBRATION :-

PAGE :20F2

D518,0082
08-Feb-24
53 %HH £ 10 WRH

ORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Prid0 UNDER

AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
"ROBE AN} OTHER. PROBES AT THE SAME TIME.

DUE DATE
H-Jul-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEFT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GOIOREV : 03

QUALITY CALIBRATION CO.LTD.
233 Petchknsem 63/7 Road, Laksong, Bangkae, Bangkok 10160
Ted (G62) 421-5402, (662) 444-0152-3, Fax (662) 8094584
www.gealibration. com

MECTIRLIE A
CALTATION 6343

3

Owerall Ambient Tempernture uround the Chamber {"C) variation : |

Mormal

Crverall Line Violtage (V) variation - 3
Insument Condition

|Chamber Size (W*L*H): 56*40772 ¢m

CHAMBER PERFORMANCE

£ 3 Calibrate Average All | Temperature | Temperature Owverall
/ Point Position Temp. Seability Uniformity Variation
T FRONT *C) [ie] 0y c) €y
350 3505 | 0.03 .09 0.16
36.0 16.03 0.07 0.08 0.19
41.5 41.45 0.08 0.13 0.20)
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicat Measured Temp ("Chat SE ocations L inty
Temp (*C) | Temp (°C) # #2 #3 #4 Ref 5 1| #8 # {+°C)
35.0 35.0 3498 | 3501 | 3500 | 3500 | 3502 Jz-.uu 07 | 3504 | 3510 0.25
6.0 36.0 36.00 | 3603 | 36.03 | 3602 | 36.04 | 3609 | 3610 | 3504 | 3612 0.25
41.5 415 4145 | 4145 | 4139 | 4146 | 4146 | 4147 [ 41.43 | 4L44 | 4149 0.36

THIS CALIBRATION WAS CARRIED OUT A
THE REPORTED UNCERTAINTY OF MEASUREMI
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATE

WAS BASED ON A &

END OF CALIBRATION REFORT

T LABORATORY AREA
NDARD UNCERTAINTY MULTIPLIED BY A
LY 95%

CERTIFICATE No : 24T1184
REFERENCE Mo : 72116-2

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

1D Ko

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APFROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

INCUBATOR
MEMMERT

IF 160

[D318.0240

EQL-218

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA 11501 63, RAMA I RD., SAMAEDAM,
BANGEKHUNTHIAN, BANGEOK 10150

05-Feh-24

12-Feb-24

09-Feb-24

PAGE: 1 0F 2

I'HIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN [N FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD,

F-GO10 REV
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QUALITY CALIBRATION CO.,LTD.
235 Potchkasem 63/2 Road, Lakseng, Bangkne, Bungkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (562) 809-1584

i,

QUALITY CALIBRATION CO,LTD. P

it Y

235 Petchkasem 632 Rosd, Laksong, Bangkse, Bengkak 10160 flacns

Tel {662) 421-5402, (662) 444-D132-3, Fax (662) 8094584 E ﬁ*
il

www.qealihration. com NBTELTIS| 25
CALINEATIG b

CERTIFICATE Mo : 2471184 PAGE:20F2

Calibration Report

EQUIPMENT 3 INCUBATOR

MANUFACTURER 3 MEMMERT

MOBEL & IF 160

D No : EQL-21% BN 1 D5i8.0240
RECEIVED DATE H 019-Feb-24 CALIBRATION DATE 1 049-Feb-24
AMBIENT TEMPERATURE : 2ECE1C RELATIVE HUMIINTY 1 53 %RH + 10 %REH
COND: { OF S F CALIBRATION

- THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Fiid0 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
FROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER 3 WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cen.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 e OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

REFERENCE STANDARD INSTRUMENTS :-

3

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 26354 TH0802T 23T6EIS

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CX
OF CALIBRATION :- WITHOUT ADIUSTMENT
GENERAL INFORMATION
3 Overall Ambient Temperature around the Chamber (“C) variation ; |

(e

Overall Line Voltage (V) variation : 3

Instrument Condition : Normal

Chamber Size (W*L"H): 56*40*72 cm

CHAMBER PERFORMANCE

Calibrate Avernge All | Temperature | Temperature Overall
Point Position Temp. Stahility Uniformity Variation
RO o) rc) °C) o) o)
350 35.0 0.06 0.14 020
360 36.01 0o7 0.16 0.23
TEMPERATURE MEASUREMENT ACCURACY TEST
Coatroller dicati Temperature (*C) at Spread Locations it
Temp (*C) | Temp (°C) #1 #2 £ #4 Rel § ] #7 #E #9 (£ °C)
35.0 35.0 34.97 34.97 3499 34.99 35.06 35.05 395 35.02 35.05 02s
36.0 360 3597 35.96 35.98 35.99 J6.08 36.07 3556 36.02 36.05 025

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION § WAS REFEI JCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABDRATORY AREA,
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIFLIED BY A
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

QUALITY CALIBRATION CO.LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Ted (662) 421-3402, (662) 444-0152-1, Fax (662) B09-4384

CERTIFICATE No :
REFERENCE No: 72116-5

PAGE: 1 OF 2

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER ; MEMMERT

MODEL : TF 160

SERIAL No : D519.0140

D Mo : EQL-231

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO,, LTD.

3032 RAMA J1 SOI 63, RAMA TTRD., SAMAEDAM,
BANGEHUNTHIAN, BANGKOK 10150

CALIBRATED BY

CALIBRATION DATE 3 09-Feb-24
APPROVED BY

ISSUED DATE t 12-Feb-24
RECEIVED DATE t 09-Feb-24

CERTIFICATE No : 24T1187 PAGE:20QF 2

Calibration Report

EQUIFMENT 1 THCUBATOR

MANUFACTURER 5 MEMMERT

MODEL L IF 160

1D No H E 231 LA : D319.0140
RECEIVED DATE i Of-Feb-24 CALIBRATION DATE 1 D%-Fe-24
AMBIENT TEMPERATURE H 2% CH | °C RELATIVE HUMIITY 3 53 %RH # 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS 6-20 BY COMPARISON WITH CALIBRATED RTD P{100 UNDER
NO LOAD CONIDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS UF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF $ e TO 10 cm
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD PNSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1Y DATA LOGGER WITH RTD HYDRA 2 A BHEISI00 23Tak37 19-Jul-24

THE CERTIFICATE {5 VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UN HDER CALIBRATION,

THIE CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL S5YSTEM OF UNIT MAINTATNED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD,

RESULT OF CALIBRATION :-  WITHOUT ADJUSTMEN

GENERAL INFORMATION

E] 44 [Cvesall Ambicnt Temperature eround the Chamber {C) variation : 1

Overall Line Voliage (V) variation : 3

Instrument_Condition : Normal

Chomber Size (WL*H): ** em
CHAMBER PERFORMANCE
Calibrate Average All | Temperature | Temperature Overall

Pomt Position Temp Stability Uniformity Variation
£°C) (°C) {2°C) {°C) (°C)
35.0 15.06 0.07 017 027
370 37.05 0.07 0.14 0.22
415 41,59 0.07 017 0.24

TEMPERATURE MEASUTREMENT ACCURACY TEST

Controller | Indi Measured Temp (°C) at Spread Locations

Temp (°C) | Temp (°C) | #1 | & # | Rers | ks | & | = |
35.0 35.0 35,00 35.06 35.03 3505 35.07 35.05 35.05 35.13 3511
7.0 7.0 306 37.03 37.02 IT.00 37.04 37.06 37.07 37.07 310
4L5 415 41.57 | 41.57 41.54 41.53 41.56 41.63 41.69 41.63 41.63

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

MNOTE Z: LOCATION 5 WAS REFERENCE LOCATION.

MO THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REFORT

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GOIOREV : 03

vilg

lususasmsaauiiay ‘gau’
(Calibration Certificate of Oven)
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QUALITY CALIBRATION CO.,LTD.
a 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 44401523, Fax (662) 809.4584
www qealibration.com

NSC-TISL 71817005
CATIRRATON 1043

QUALITY CALIBRATION CO., LTD.
235 Petchknsem 63/2 Road, Laksong, Bangkae, Bengkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T8915
REFERENCE No: 74483-5 FAGE oR2
Certificate of Calibration
EQUIPMENT : HOT AR OVEN
MANUFACTURER : MEMMERT
MODEL : UFE 500
SERIAL No : G508.0791
D No : EQL-128
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA II SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 05-Sep-24
APPROVED BY
ISSUED DATE
RECEIVED DATE

: 05-Sep-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT Wr

TH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION €O, LTD.

E-GO10REY

QUALITY CALIBRATION CO., LTD,
; 235 Petehkasem 63/2 Road, Laksong; Bangkae, Bangkok 10160
Tel (662) 421-54002, (662) 443-0152-3, Fax (662) 809-4584

www.gealibration.com NSCTIS. TIS 1025
CATIARATION 0043

CERTIFICATE No : 24T8914 PAGE:10F2
EFERENCE No @ 744834

Certificate of Calibration

EQUIPMENT HOT AIR GVEN
MANUFACTURER : MEMMERT
MODEL : UFE 500
SERIAL No : G512.2005

ID No : EQL-161
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA T SOI 63, RAMA Il RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY CHAICHARN CH.

CALIBRATION DATE £ 03-Sep-24

APPROVED BY

1SSUED DATE 09-Sep-24

RECEIVED DATE : 05-Sep-24

THIS LERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL CF
QUALITY CALIBRATION CO., LTD,
o= E-GO10 REV : 03

CERTIFICATE No : 24T8915 PAGE:20F2

Calibration Report

EQUIPMENT H HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL : UFE 500

ID No : EQL-128 SIN : G508.0791
RECEIVED DATE : 05-Sep-24 CALIBRATION DATE : 05-Sep-24
AMBIENT TEMPERATURE : 24°C+1°C RELATIVE HUMIDITY 50 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NGO LOAD CONDITION, THE TEMPERATURE PROI WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 em TO 10 em.
AND PLACED T} INTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

REFERENCE STANDARD INSTRUMENTS :-

5

INSTRUMENT MODEL, SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 24T6468 26-Jun-25

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION

THIS CERTIFIC S IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO. L LTD.

LT OF CALIBRATION WITHOUT ADJUSTMENT

GENERAL INFORMATION

Overall Ambient Temperature around the Chamber (°C) variation - 4 X
Overall Line Voltage (V) variation : 6

Instrument Condition : Normal

[Chamber Size (W*L*H): 56*40°48 cm

oo

CHAMBER PERFORMANCE

Calibrate Average All | Temperature | Temperature Overall
Point Position Temp. Stability Uniformity Variation
0 ) &0 ) °C)
104.0 104.09 0.24 072 1.03
1800 179.88 0.20 1.00 1.24
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) | _#1 #2 3 4 | Ref.5 | 46 47 48 #9 (*°C)
104.0 104.0 104.13 | 103.69 | 10430 | 103.76 | 103.78 | 104.35 | 104.38 | 104.13 | 10431 0.38
i80.0 186.0 180.05 | 179.34 | 18020 § 179.29 | 179.51 | 180.23 | 18027 | 179.92 | 180.t1 |

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UN|

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANI DARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMAT ELY 95%.
END ALIBRATION REPORT

IFORMITY OF THE CHAMBER.

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
el (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T8914 PAGE:20F2

Calibration Report

EQUIPMENT : HOTAIROVEN
MANUFACTURER : MEMMERT

/MODEL ~ : UFES00

/ID No : o EQL-161 SN : o GS12.2008
RECEIVED DATE t 05-Sep24 CALIBRATION DATE ¢ 05-Sep-24
AMBIENT TEMPERATURE  :  24°Ca1°C RELATIVE HUMIDITY 50 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF S cm TO 10 =
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUME] MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 24T6468 26-Jun-25

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION

THIS CERTIFICATE S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.

RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT

GENERAL INFORMATION

-

3 |0venn Ambient Temperature around the Chamber (°C) variation : 2

Ovemll Line Yoltage (V) variation : 4

Instrument_Condition : Normal

Chamber Size (W*L*H): 56*40*48 cm

CHAMBER PERFORMANCE

Calibrate Average All | Temperature | Temperature Overall
Point Position Temp. Stability Uniformity Variation
<) (&S] &°C) ¢C)
104.0 104.00 0.08 0.66
71800 180.17 015 1.6t
o
TEMPERATURE MEASUREMENT ACCURACY TF_&'”

Controller | Indicating Measured Temperature (°C) at Spread Lucations Uncertainty
Temp (°C) | Temp (°C} [ #1 #2 #3 #4_ | Ref.5 | #6 #7 #8 # {£°C)
104.0 104.0 103.97 | 103.90 | 104.09 | 104.12 | 103.75 | 104.12 | 104.32 | 103.74 | 104.01 0.38
179.0 175.0 180.03 | 179.92 | 180.38 | 180.23 | 179.51 [ 180.78 | 180.88 | 179.24 | 130.51 1.1

NOTE | : THE UNCERTAINTY OF MEASUREMENT E:
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT

"LUDED TEMPERATURE UNIFORMITY OF THE CHAMBER
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QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.com

NSCTISLTIS 7028
CALIBRATION 0039

QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bungkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T8916
REFERENCE No: 74483-6

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSE

DATE

RECEIVED DATE

Certificate of Calibration

HOT AIR OVEN
MEMMERT
UF 110
: B414.0764
EQL-169
USED [TEM
TEST TECH CO., LTD.

30,32 RAMA I SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

H 05-Sep-24

H 09-Sep-24

H 05-Sep-24

PAGE:10OF2

CERTIFICATE No : 24T8916

EQUIPMENT
MANUFACTURER
MODEL

ID No

RECEIVED DATE
AMBIENT TEMPERATURE

PAGE:20F2

Calibration Report

HOT AIR OVEN

MEMMERT

UF 110

EQL-16% SN B414.0764
05-Sep-24 CALIBRATION DATE 05-Sep-24
24°Cx1°C RELATIVE HUMIDITY 50 %RH = 10 %RH

T'HIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

EizE
B

QUALITY CALIBRATION CO., L'TD

F-GO10 REV : 03

xu1

lususeanisaaufiey wadluiinas

(Calibration Certificate of Liquid in Glass Thermometer)

CONDITION OF THIS RESULTS OF CALIBRATION

I THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE T CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWIEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME

REFERENCE STANDARD INSTRUMENTS :-

=

MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LO HYDRA 2635A 7301307 2476467 26-Jun-25
THE CERTIFICATE IS VALID FOR THE [TEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
'RTIFICATE IS TRACEABLE TQ THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT
GENERAL INFORMATION

&

Overall Ambient Temperature arcund the Chamber (°C) variation : 3
Overall Line Voltage (V) variation : §
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40748 e
CHAMBER PERFORMANCE
Calibrate Average All | Temperature | Temperature Overall
Point Position Temp. Stability Uniformity Variation
Q) (&) &0 o) C)
104.0 104.11 0.06 0.43 0.55
120.0 120.18 0.04 0.58 0.67
140.0 140.24 0.09 0.71 091 |
1500 150.20 0.10 0.79 0.98
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) ai Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. § #6 87 #8 #9 (E39)]
104.0 104.0 10437 | 104.10 | 104.35 | 104.07 | 10401 | 104.25 | 103.95 | 10392 | 103.97 0.38
120.0 1200 120.54 | 12025 | 120.45 | 12023 | 120.00 | 120.33 | 119.94 | 119.90 120.00 | 0.46
140.0 140.0 140.64 | 140.33 | 140.53 | 140.28 | 139.98 | 140.48 | 139.92 | 139.88 | 140.09 0.46
1500 150.0 150.66 | 150.29 | 150.55 | 150.23 | 149.50 | 150.47 | 149.85 | 149.80 | 150.06 0.46

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AR|
THE REPORTED UNCERTAINTY OF MF JREMENT WAS BASED ON A STANDARD UNCERT!
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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g TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) & 5
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN] —— CORPORATE SERVICES J: EQUIPMENT CAL AND ES %
CORFORATE SERVICES J: EGUIPMENT CALIBRATION AND TESTING SERVICES '3 534/4 PATTANAKARN ROAD SO LB, SUANLUANG, SUANLUANG, BANGEOK 10250 ,’/_'F\\;
SIS EATTANAKARN ROAD 501 15, SUANLUANG, SUANLUANG, BANGKOK 10050 %270 TEL 02717300024 FAX. 0-2719-2484 i ey
TEL (-E717:3000-24 FAX 0-3715-848¢ L e B CALBRATICN fos
CALIRRATICN 3680
. e Certificate of Calibration =~ GenificstcNe. - 29747
Certificate of Calibration ~ Cerofieste to.: 24Tes Page: 1¢(2
Page: 1of2
) Equipmeant : Digital Thermomeser With Sansor
Ipment - mome! G
PR Sl T e Manufacturer: Testa This cerificate may not be reproduced other than in full,
Manufacturer; Tastn This ceriificale: mny ot be repraduced othar fhan in dill, : except wilh 1ha prior withan spproval of the head of
Model : a2 xonpd with the priar waiften aporovel of the haad of Madel : 926 Corporats Senvioss 3: Equipmant Callbration and Testing Services.
L Corporale Senvices 3: Equipment Calibrasion and Taaling Services, : 41!
Serinl No: BB0B2601 1025014 Serial No.: 3241231004
1D Mo.: EQL-133
10 No.; EQL-056
Condifion As-Received: Used fem Condition As-Recelved: Used ltem
Rovelved Date: 04 April 2024 Racelved Date: 0 March 2023
Calibraticn Date; 14 Apri 2024 Jalibration Date: ‘mzzam mi?)za
bofeint s Rafarance: zom-oMmN Submitied by; TEST TECH CO.LTD, (HEAD Office)
Refarance: 2404-0204DN Submitted by: TEST TECH COLLTD. {Head Offica) i 1. Cais e i NI
Amblent Ty rature: (25 £ 3 ) *C ent Temparature:
T e i : (50 ¢20)% ap, 32 Rema Il Soi 63, Rama Il Rd.,
Relative Humidity: (50 % 20 ) % 30, 32 Rarma I Soi 63, Rama Il Rd.. TR TR Samsecarm, Bangkhunthian, Bangkok 10150
Samaecam, Bangkhunthian, Bangksk 10150 it st
Procedure used:  Calibration ware using in-hotse X Procedurs used: Calibration were conducied using in-house CR-TH o man wilh.
Inchisiriad Pletinum R-ﬁsunmﬁmmmrumnme liquid bliﬂlumr;erelum:n:urpm. 2 IR 8 A M e (P i Ty i Ui em Ul
The temperature scale wed wan bassd on [T5-40. : The lemparatuns scala used was basad on [TS-30,
Condition of this result of callbation Congition of this result of calibration
1. Raferance standards Ingtruments © 1.Reference standards instumants ;
Instrumany Model Serial No, Gertificats Na. Dus Date Instrumant ‘Made| Serial No, Certificate No. Dus Date
o S Ak T 1562 BCa52 231500 30 May 2020 1) Digital Tharmormetar 1526 ATABS 2214274 17 Ot 2023
2) PRT Scannar Module 562 A3 Zal8an 30 May 2028 2) Indusirial Platinum Resistance Thermometar 2712 sr1ar0 211274 17 Ot 2023
3} Inchustrisl Platinum Resistance Thermometsr 5627 TaM33 231800 30 May 2024 3) Indusirial Platinum Reststance Tharmometar 5627 824304 2211274 17 Ot 2023
#) iidlotricl PRT Fysbe S2TA atiadz 231500 30 May 2024 2The cerificate |5 valld anly 10 the fem calibrated on date and place of casbration.
2:The certificat s valid orly to the ltem calbmatad on dafe and placs of catration. 3.This Certification i traceable ko the Systom of Unit at-
ST Catlston f Wt Bymem of Lk thraughe- “Natioral Institute of Melrology Thailand (NIMT}
~Teshnology Pramotion Association {Thailand-Japan), NSC-ONSC Accredited No. Calibratien 0008
Calibrated by ; Approved Si ,_
IssueDate: 24 Aprd 2024 Rt c-un;m by Appioved Signatary :
Issue Date :
u 0339284 B 0310381
Cert. No.: 23T475
Page.: 2 of 2
Result of Calibration:- Without Adjusiment
Function: Temparature measuremen|
This exquip was ¢ with Tt ple Typa T ID No. EQL-138
Immersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
( mm.} (*C}) ('c) {'c) (#C)
150 29062 26 -0.3862 0.24
150 35.0051 348 -0.2051 0.24
150 J8.0081 368 -0.2061 0.24
150 J6.68T4 36.8 -0.1874 024
180 41.5051 414 -0.1051 024
150 438873 438 -0.0873 024
150 55.0047 55.0 -0.0047 0.25
150 1685860 170.4 04040 0.55
UUC* : Unit Under Calibration
The rep of was based on standard uncertainty multiphed
by a coverage factor k = 2, providing & level of of approx y BE%.
-olo-

a 1154410
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i,

Ry
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e
CORFPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =
5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUAMLUANG, BANGKOK 10250 @

TEL. 0-271 7-3000-24 FAX. 0-2719-9484 NACNELTIRITY
EALMSATION 2300

Cortificate No. © Z3HZ216

Certificate of Calibration i

Equipment :
Manufacturer:

Dilal Thermo-Hygrometes
Barigo
Model : =

This ceniificaie may rot be reproduced odfer than in full,
mxrept with the prios wrilten sppeoval of the hesd of

Comerata Services 3: Equipment Calibration and Testing Servcas
Sarial No.: -

1D Mo EQL-064

Condition As-Recalved: Used Hem

Received Date: 12 Doiober 2023

Calibration Date: 17 Dolober 2023
o 20 October 2023
2310-0447DN
(2/+3)°C

(%0t 20)%

Reference:
Ambiont Temperature:
Retative Humidity:

Submitied by:  TEST TECH CO.LTD. (HEAD Offics]

30, 32 Rama Nl Sol 83, Rama || Rd.,
‘Samapdam, Bangshunthian, Banghok 10150

used: G ware using In-house calibration procoduns CPR-HO2 sccording i compartson
with standard chillsd mirmor sensar for humidity measuement funclion and comgarisan with standard
P proba for funtion Inbe humidity / temperature chamber.

Condition of this result of calibration
1.Reference standands instruments ;
Instrument

Medel Serlal No, Certificate No. Due Dite
1) Handhald Tharmometar With Sansor 1523 A240076 231305 15 Mar 2024
2) Dew Point Hygrometar Oplidew 404 184758 13 Dac 2023

2.The carificate |s valid only to the ilem calibrated on dete and place of calibration

TH-D158-22

3.This Certification i traceabla o he Intematonal System of Unit malntained trough:-
~Technclogy Promotion Association [Thailand-Japan), NSC-ONSC Acorodited Mo, Calibration 0008
~Naflonad Instituts of Matrology Thaknd (NIMT)

B 0327545

Q 3 QUALITY CALIBRATION CO.,LTD. o7
235 Petchknsem 63/2 Rood, Laksong, Hanghue, Banghek 10160
Tel (662) 421-5402, (662) 444-0153-3, Fux (6632) B00-4 584 {;@;
ﬁ ‘www.gealibration.com i e
CALTRRATIN 8440
CERTIFICATE Mo : 23T7718
REFERENCE No: 70152-2

PAGE:10F2

Cort. No.: 23H2216

Certificate of Calibration ;

Page.; 2 of 2
it il = Without Adjustment
Function: Hurmidity Measurement
Reference Standard uuce Uncertainty
Tamperaturs Humidity Reading Error of Measurement
{°C) [RRH.) {%RH.) [%RLH) [%RH.)
260 30.1 3o 09 15
250 401 3.0 =11 15
250 504 48.0 =11 17
260 B0.0 58.0 -10 1T
250 752 75.5 03 1.8
Result of Calibration:- Without Adjustmant
Function: Temperature Measuramant
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
°c) °G) (5] =C)
18,046 150 -0.048 0r2
19.975 0.0 0025 072
25022 250 D022 oz
30.000 300 0.000 o072

WuC* : Unil Under Callbration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by covarage factor k = 2.00, p ] lenvel B5%.

-olo-

a 1185882

EQUIPMENT : LIQUID IN GLASS THERMOMETER

MANUFACTURER t PRECISION

MODEL G13004

SERIAL No NiA

“ No : EQL-111

RESOLUTION . 155, 0

TYPE : TOTAL IMMERSION

CONDITION AS RECEIVED USED ITEM

SUEMITTED BY H TEST TECH CO., LTD.
30,32 RAMA 11 301 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY {

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE H 15-Aug-23

RECEIVED DATE : 08-Aug-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN AFPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GOIOREV 03
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QUALITY CALIBRATION CO.,LTD.
235 Petchikasem 6372 Rowd, Laksong, Banghae, Bangkok 10160
Tel (662} 421-5402, (562) 444-0152-3, Fax (662) 809-4584
wivw, {calibration.com

CERTIFICATE No : 23T7718 PAGE:20F 2
Calibration Report
EQUIFMENT LIQUID TN GLASS THERMOMETER
MANUFACTURER PRECISION
MODEL 13004
D No. 2 EQL-111 BERIAL NUMBER : WA
RESOLUTION o e TYPE TUTAL IMMERSION
RECEIVED DATE £ 08-Aug-23 CALIBRATION DATE 13- Aug-23
AMBIENT TEMPERATURE BCE3C RELATIVE HUMIDITY 30 %EH + 70 %RH
3 10N OF JLTS OF

1. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM ETT:1992 BY COMPARISON WITH STANDARD FLATINUM RESISTANCE
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON
TS0,

2 JERENCE STANDARD INSTRUMENTS :-

DLUE DATE

INSTRUMENT MODEL SERIAL No
1) STANDARD THERMOMETER 1502 17964 2313927 (B-Mar-24
1) SPRT PROBE 5614 636626 2373927 OB-Mar-24
3) PRECISION BATH 7320 A21105 22713199 14-Diee-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT

~NATIONAL INSTITUTE OF METROLOGY [THAILAND),

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

STANDARD e IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH {*C)y STEM OF
) o) {mm} TEMPERATURE MEASUREMENT
Q) ey
115013 1150 120 0.013 MNA B.15
120,998 12140 124 -0.002 NA 0.15

LLIC® : UNIT LINDER CALIBRATION
REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED OM A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPRONIMATELY 95%.

END OF CALIBRATION REPORT

%49
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(Calibration Certificate of Cool Room)

@ISCG

Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T Banpa, A.Kaengkhol, Saraburi 18110, Thatand.

Saraburi Tel : +66 3627 3096  Fax

NSC-TiSI-TIS 17028
CALEBRATION 8244

- +B66 3627 3100
Bangkok Tel: +668 02056851, +569 8247 2360

Website : www.scieco.ca.th  E-Mail : calibrate@scg.com

Certificate No. T240070

Equipment
Manufacturer
«0del

Serial No.
Customer Code
ID No.

Customer

Lustomer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

The inti

Page 1 of 4

Certificate of Calibration

Chamber ( Cooling Room )

EQL-167
T1447A1
Test Tech Co.,Ltd
30,32 Rama I1 Soi 63, Rama Il Rd.,, Samaedam,
Bangkhunthian Bangkok 10150
LABORATORY FLOOR 3
12 January 2024
( Site Calibration Manager )

/ Boonchai Suriyawong (Site Calibration Manager)

1L JARTIN

are fora probability of app tely 95%.
This Certificate is issued in with the itions of granted by the Thai Laboratory Accraditation
Scheme which has pability of the laboratory and its lity to recognized national
and to the units of realized at the g national standard laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of the Matrolo

FM-Lit [19/18-08-66
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@‘ SCG Metrology

SCI ECO Services Company Limited
NEC-TISITIE 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thalland, CALBRATION 0244

Certificate No. T240070 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 16 January 2024
Environment : Temperature : 19.4-24.1 °C

Line Voltage : 221.3-2261 V
Relative Humidity : 55-65 % RH

Condition of this results of calibration :
L. This equipment was calibrated by insert nine standard thermocouples type T into its chamber |, the other ons

standard thermocouples type T use for ambieat temy - The ealil was done in ding
to WI-T20 { based on ASTM E145-04 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from request . The temp scale used
was based on ITS - 90
1. Reference Standard Instrument -
Instrurnent Model Instrument No, Certificate No, Due Date
TC TYPET TN161-TN170 T230773 10 April 2024
TC TYPET TH161-TNIT0 T230773 10 Apnl 2024
DATA LOGGER 349704 Ti49 T230773 10 April 2024

3. This certificate is traceable to -
National Institute of Metrology { Thaiand ) through Metrological Center { NSC-TISE-TIS 17025 CALIBRATION 0244,)

4, Condition of calibrated item - good

Equipment Description ;

Titne Constant - Hour _ 37 Minute At__3 °C

Fresh Air Damper [ JOpen [ [Min [ ] Medium [ ] Max

Close
[X] Mot Available
5. Adjustment ;
{ ) without adjustment { X ) afier adjustment
Approved By

FM-L15 T18/18-48-66

©ISCG Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thaitand, CALIBRATION &340

Certificate No. T240070 Page 4 of 4

Calibration Report

Measurement Results:

Average Standard Reading at each position ( *C )

Calibration Point TN161 | TN16Z [ TNI63 | TNIGM | TNI6S | TN166 | TNL6T | TNIGE | TN169| TNITO

3 317 311 an 333 294 306 | 295 317 | 285 | 259

TNI61 | TNISZ | TN163 | TN164 | TN16S

174 295 | 275 295 285

©|SCG Metrology

SCI ECO Services Company Limited
WSCTISLTIS 17025
33/Z Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand. CALERATION 0244

Certificate No. T240070 . . Page 3 of 4
SR Calibration Report

15F
]
104 | :
1 T
1 IA
|
| 164
] ]
BF, i aF i
: i "
g Loy
134 " A 12F
g |_ _" ———————————————
e TR I 144
. HE=§ 1 !
- i I
rd i
! i
s i
2al2 1 /
I s
Lt SA

C=Centre, F=CentreofFace, A=Comer, E =CentreofEdge

1IC = TNI6I 11IF = TNI61
IA = TN162 12F = TN162
3A = TNIs3 134 = TN163
4F =  TNIG4 144 = TNI&4
5A = TNI&S 15F = TNI1&5

64 = TNIGG

TF = TNIGT

8F = TNI68

94 = TN1GY

A = TNITO

Approved By

FM-L15 T18/18-08-66

Metrology
SCG SCI ECO Services Company Limited

3372 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand,
Saraburi Tel : +66 36273096 Fax : +66 3627 3100 CALRATION waiy

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scleco.co.th  E-Mail : calibrate@scg.com

Chamber { Cooling Room ) Temperature Distribution
Reading ("C ) Caverage
Setting (°C } Average (°C) | Stability (£°C ) |1 {=C U {+°C
Min , Max Average Factor k
in 29,31 i 297 029 ko 0.ED 00

* The quoted uncertminty exclude ™ untformity "

The calibration result apply only the above calibrated item,

The resalt of test was found scourate a5 shown oa date and place of test anly.

The reparted expanded uncestainty is based an u standard uncertainty smultiplied by a coverage factor & which fue s t-distribution, providing

a level of confidence of npproximately 95 %

Approved By.

FM-L15 T18/18-08-64

Certificate No. T240161 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer :
Aodel i
Serial No. S

Customer Code : EQL-151

ID No. T0399A5

Customer Test Tech Co..Ltd
30,32 Rama II Soi 63, Rama I1 Rd., Samaedam,
Bangkhunthian Bangkok 10150

Tustomer Location : LABORATORY FLOOR 4

24 January 2024

Date of Receipt

Calibrated By ( Temperature Calibration Manager )

Boonchai Suriyawong (Site Calibration Manager)
37 JAN 2014

Approved By

Date of Issue £

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

This Certificate is issued in d with the ions of granted by the Thal Leboratory Accreditation
Scheme which has assessed the measurement capability of the laboratery and its ized national

and to the units of measurement realized at the cormesponding nationzl standard laboratory. This certificate may not ba
reproduced other than in full except with the prior written approval of the Matrology.

FM-L14 11901 B-08-66
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Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

ISCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No, T240161 Page 2 of 4

Calibration Report

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

SCG

KEC-TISI-TIS 17025
CALINRATION G284

Certificate No. T240161 Page 3 of 4

Calibration Report

Equipment Chamber ( Cooling Room )
Date of Calibration 29 January 2024 I5F
Environment Temperature ; 254-27.9 °C ]
: 104
Line Voltage : 22342271 V 1 : !
T
! T 3
Relative Humidity : 45-49 %RH 1 : L2
........ - ! 16
Condition of this results of calibration : 8F. : : 4F W
1. Thisequipment was calibrated by msert 15 standard thermocouples type T into its chamber | the other one ; i -
standard thermocouples type T use for ambient - The calibration was done in according :
FEY s 2F
to WI-T20 { based on ASTM E145-94 { Reapproved 2001) and AS2853-1986 ). wi [ ) S LI PR, ur
All data show below were final values and the initial data from request - The temy scale used T M | - Ha
was based on TS - 90. S upToac !
2. Reference Standard Instrument : e E :
Instrumnent Mode] Instrument No. Certificate No. Due Date aale 24 1 ,
T TYFET TN161-TN170 T230773 10 April 2024 ) 1 £
1c TYFET TN171-TN180 T230773 10 April 2024 & A
DATALOGGER  34970A T149 T230773 10 April 2024 C=Centre, F=CemreofFace, A=Comer, E=Centreof Edge
3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.) 1C = TNI6I 19F = TNIT2
4. Condition of calibrated item : good
Equipment Description:: 2A = TNI62 134 = TNIT3
Time Constant 1 Heur 30 Mimte At 5. 0 A = TNIG3 144 = TNIT4
Fresh Air Damper [JOpen [ [Min [ Medium [ Max
DC]W" 4F = TN164 15F = TNITS
[X] Mot Available SA = TNI65
5. Adjustment : E
( X ) without adjustment { ) after adjustment 64 = TN166
7F = TN167
BF = TNI68
94 = TNi&9
104 = TNITO
HF = TNITI
Approved By.
Approved By

FM-L15 118/18-08-66 FM-L15 11R/18-08-66

Metrology
SCI ECO Services Company Limited
WSC-TISITIS 17028
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0284

©|SCG

Certificate No. T240161 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position 1°C 1

Calibration Point  [TN161|TN162 TN163| TN164 | TN165 [TN166TN167 TN168| TN169 TN1TY)
an 281 | am 299 287 292 108 | 304 293 i LR
TINITYTNITY TN173| TN174 | TN175
308 | 310 [ 340 | xo0 | 324
Chamber ( Cooling Room } Temperature Distribution
. Reading (C ) . . e we Caverage
Setting ( ) Average ( C Stability (+ Uniformity ( C ) |Uncertainty (+
« Min , Max | Average g (C) it ¥ o Factor &
3 28,31 30 3.06 040 092 107 2.00

* The Acuoted uncertainty exclude "oniformity™

The calibration result apply only the ahove calibrated item.

The result of tesi wss found aceurate a5 shown on date and place of test only.

The reported expanded uncertainty is based on 2 standard uncertainty multiplied by s coverage factor & which for o t-distribution, providing
& level of confidence of approximately 85 % .

Approved By,

FM-LI5 [18/18-08-66
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Mass Spectrometric Mathod ™
2 Carbon tetrachlorde Equitibrium Headspace, Gas Chromatographic/
Mass Spectiometric Method ™
3 1,2-Dichlorcethane Equitibrium Headspace, Gas Chromatographic/
Mass Spectrometiic Methad
4 1,1-Dichloreethylene Equitibrium Headspace, Gas Chromatographic!
| Mass Spectrometric Methad ol
5 cis-1,2-Dichloroethylene Equilibrium Headspace, Gas Chromatographic/
IMass Spectrometric Method e
6 trans-1,2-Dichloroethylene Equilibriurm Headspace, Gas Chromatoersphic/
Mass Spectrometric Method il
T Ethylbenzene Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method i
& Methylene chloride Equilibrium Headspace, Gas Chromatagraphic/’
Mass Spectrometric Method oA
9 Styrerie Eqguilibrium Headspace, Gas Chromatographic/
Mass Spactrometric Methad
10 Tetrachlomoethylene Equitibrium Headspace, Gas Chromategraphic/
Mass Spectrometric Methad b
11 Toluene Equilibrium Headspace, Gas Chromategraphic!
Mass Spactrometric Methad 7
12 Trichloroethylene Equitibrium Headspace, Gas Chromatographic/
Mass Spectrometnc Method it
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1 United States Environmental Protection Agency, Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Volatile Organic Compounds In Varicus Sample Matrices
Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014,

2 United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Violatile Organie Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 82600, 2018, ? r?«
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Lt wisunfie Fwmrel
1| Aldrin Liquic-Liquid Extraction, Gas Chromatographic Method™
2| Arsenic 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Flasma Method™
3 | Barlum Digestion, inductively Coupled Plasma Methad™
4 | @BHC Liguid-Uguid Extraction, Gas Chromatographic Methed™
5| Barc Liquid-Liguid Extraction, Gas Chiomatographic Method™
& | B-BHC Liguig-Liquid Extraction, Gas Chromatceraphic tethod
T | ymic LlguicLlguld Extraction, Gas Chromatograghic Methad™
8 | Siochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Methad™
2) 5-Day BOD Test, Memorane Electrode Method™
% | Cadmium 1) Digestion, Direct Alr-fcetylens Flame Method™
#) Digestion, Electrothermal Alomic Absarption
Spectrometric Methog!!
3) Digestian, Inductively Coupled Plasma Method!
10 | Chemical Cwygen Dermand 1) Clased Reflus, Titimetric Mathod!™

2] Closed Reflux, Colorimetric Method™
3) Open Reflux, Titimetric Methad™

-
| é1Ay ausiy Eict o

16 |op-0OT Liguld-Liguid Extraction, Gas Chramatngraghic Method™
17 | 44000 Liquid-Liguic Extraction, Gas Chromatographic Methadt!
1B | 4.4-D0E Liquig-Liguid Extraction, Gas Chromatographic Method™
19 |s4-cO7 Liguic-Liguid Extraction, Gas Chomatographic Method™
20 | Dieldrin Liquig-Liquid Extraction, Gas Chromatographic Method!!
21 | Endosufan | Liguig-Liguid Extraction, Gas Chrematographic Method'™
27 | Endosutfan Il Liguid-Liguid Extraction, Gas Chromatographic Mathad™
23 | Endosulfan suifate Liguid-Liquid Extraction, Gas Chromatneraphic Method™
24 | Endrin iUl Extraction, Gas Chromatographic Methad™
25 | Endirin aldehyda Liguid-Liquid Extraction, Gas Chromatographic Method™!
26 | Formaldehyde Distillation, Colorimetric Method™
27 | Free Chiorine 1) todametric Method™d

2] DR Femous Titdmetric Method™
28 | Heptachles Liguid-Liquid Fxtraction, Gas Chiomatographic Method
29 | Heptachlor Epoxice Liguid-Liguid Extraction, Gas Chromatographic Method
30 | Hexavalent Chromium 1) Colarirmetsic Method™

2} Extraction, Birecl Alr-Acetylens Flame Method"!
31 | Lead 1) Digestion, Direct Al-Acetylene Flame Mathod™

2} Digestion, Electrothermal Atomic Absorption

Spectromestric Method®!

3) Digestion, Inductively Coupled Plasma Pethod™
32 | Manganesa 1} Digestion, Direct Alr-Acetylere Flame Method'™

2} Digestion, Electrothermat Atomic Absorption

Spectrametric Method™

3) Digestion, Inductively Cougled Plasma Method!™
33 | Mercury Digestinn, Cold-Vapar Atomic Absorption Spectrometric

metho! |
34 | Methoxychlor Liguld-Licuid Extraction, Gas Cheormatoeraphic Method™
35 | Nickel 1 eptylene Flame Mpﬂmégfw_____

a al gtomic Atsorptig®

s e, 6 NWINABY

BJW meled Plasma Me‘thod"h -'1‘3||I

36 Qit & Grease..

11 | Chlgrdane Liggid-Liquid Extraction, Gas Chramatoerapiic Methad!®
12 | Chiamilum 1) Digestion, Direct Air-Acetylene Flame Method
2} Digestion, Electrothemal Atomic Absarption
Spectrametric Method™
3} Dleestian, Inductively Cougled Plasma Method™
12 | Cater ADMI Weighted-Ordinate Spectophotometric Method™
18 | Copper 1) Tigestion, Dlrect Alr-Acetylene Flame Method™
2) Digestion, Electrothiermal Atornic Absorption
‘?ﬂ'\ﬁ-—"‘
uggded Plasma Metne®™
e
15 | Cyaride 1) Giebhiations secamens (4 1GNADT
. 2) PR R et S v
16 op-DOT ..
-
Ay LR FFTnTied
36 | Ol & Grease 1) Liquig-Liguid, Parttion-Gravimstric Method™
2) Soxhlet Extraction Method"
3 |pH Electrometric Method™
38 | Phenols 1) Distiliation, Chlorofarm Extraction Methed™
| :
2) Distillation, Direct Phatometric Methad™
39 | Selenium 1) Digestion, Hydride Generation/Atamic Absorption
Spectrometric Method™
2} Digestion, Inductively Coupled Piasma Méthod™
40 | Sulfide 1) lodomnetic Method
Z) Methylene Blue Method ™
41 | Temperature Labaratory arid Field Methods™
42 | Total Dissolved Solids Dried at 180 *C™
43 | Tatal Kjeldahl Nitrogen Semi-Micro-Keldahl Method™
a4 | Total Suspended Solids Drled at 103-105°C
45 | Trivalent Chromium 1) Digestion, Direct Alr-Acetylene Flame Methad;
Colorimetric Methad; Caloulation™
2} Digestian, Inductively Coupled Plasma Method:
Colorimetric Method; Calculation!
46 | Zinc 1) Digestion, Direct Alr-Acetylene Flame Method™
2) Uigestion, Electrothermal, Atamic Absorption
Spectrometric Method™
3) Digestion, inductively Coupled Plasma Mathod™!
£
il S 126 Twms
dfu LG A8TATied
1 | Acenaphthene 1) Lguld-Liguid Extraction, Gas Chromatoeraphic
Mathar?
2) Liguid-|.lquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!®!
2 | Acetone Purge-and Trap Gas f_‘mnmamgrapmdmass
3| Aldrin , Ggs Chrormatogra e
o e AUHIPNADY
Z‘JW&!JBR Gas Chromatogfaphic/

Iass Spectrametric Methad™ 3 L1

& Anthracene.,.,



ey
sy ATy Bheaed A AR AEnRsk
4 | Anthracene 1) Liguig-Ligquid Extraction, Gas Chromatographic 15 | Benzolgh,iperdlens 1) Liguid-Liquid Extraction, Gas Chromatoersphic
Method™ Method!
2] Ligquict-Liquid Extraction, Gas Chromatographic/ 2) Liguid-Liquid Extraction, Gas Chrematogtaphicd
Mass Spectrometric Methoe™ Mass Spectrametric Method'™
5 | Antimany Digestion, Inductively Coupled Plasma Method™ L& | Berylllum Digestion, Inductively Coupled Plasma Method™!
6 | Arsenic 1) Digestion, Hydride Generation/Atormic Absarption 17| 8isl2chloroethylether Liguid-Liguld Extraction, Gas Chromatographic/
Spectrometric Method" Mass Spectrometric Method
2] Gigestion, Inductively Coupled Plasma Methiod™ 18 | Bis{Z-ethylhesyl)phthalate Liquid-Liguid Extraction, Gas Chromatographic/
T | Atragine Liguid-Licuid Extraction, Gas Chromatogrsphic/ Mass Spectrometric Method™
Miass Spectrometric Method™ 18 | Bremodichioramethane Furge and Trap Gas Chromategraphic/Mass
8 | Barium 1) Digestion, Electrothermal Atomic Absarption Spectrometric. Mo
Spectrometric Method ™ 20 | Bromaferm Purge and Trap Gas Chramatographic/Mass
2) Digestion, Inductively Coupled Plasma Method™ Spectrometric Methpd™
9 | Benzlalanthracene 1) Liguicd-Liquid Extraction, Gas Chromatographic 21 | Butanal Furge and Trap Gas Chromatographic/Mass
wethog"! Spectrometric Method!
2 Liquic-Liquicl Extraction, Gas Chramatographic/ 22 | Butyl benzyl phthalate Liguid-Liguicd Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectremietric Method™
10 | Benzene Purgs and Trap Gas Chramatographic/Mass 23 | Cadmiumn 1) Digestion, Direct Air-Acetylens Flame tMethad™™
Spectramiatric Methad" 2) Digestion, Electrothermal Atomic Absomtion
11 | Benzalbifluoranthena 1) Liguid- Liquid Extraction, 5as Chromatographic Spectrometric Method™
Method'™ 3} Digestion, Inductively Coupled Plasma Method"
2) Liquid-Liquid Extraction, Gas Chromatographic/ 24 | Carbazole Liguid-Liquid Extraction, Gas Chromatographic/
Miass Spectrometric Method™ Mass Spectrometric Method™!
12 | Benzefkiuoranthene 1) Liguis-Liquiel Extraction, Gas Chromatograghic 5 | Carbon disulfide Purge and Trap Gas Chromatographic/fass
Method! Spectromelric Method®
2) Liquic-Liguid Extraction, Gas Chromatographic/ 26 | Carbon tetrachioride Purge and Trap Gas Chromatographic/Mass
Miags Spectrometric Methead™ Spectrometric Method™
13 | Benzoic acid Liguid-Liquid Extraction, Gas Chromatographic/ 2t | chiordane 1) Liguid-Liquid Extraction, Gas Chiomatoeraphic
Mass Spectrometric Mathog™ Method!!
14 | Benzofgjpyrene 1) Liguid-Liquid Extraction, Gas Chromatographic 2) Liguid-Liguid £xtraction, Gas Chromatagtaphic/
Misthod™ Mass Spectiomatric Method™
2) Ly s Chromatograp! 28 | p-Chioraaniline LigujdLicug) E ion, Gas Chromatographic/
IMass Imeﬁ E} lﬁﬂ“lﬁ; gl o Mas 1 %” =i
e \‘__"'r'_' o 28 | Chioratienzene Purgsard-Trat t . o
sz S e WA
15 Benzole, b dperylens... 30 Chloredibromamethane.,
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30 | Chioredibromometnane Purge and Trap Gas Chromatographic/Mass 42 | Dibenzla,hiznthracene 1) Liqui-Liquid Extraction, Gas Chromatographic
Spectrometric Method!™! Methed
31 | Chloreform Purge and Trap Gas Chrematographic/Mass 2} Liquid-Liquid Extraction, Gas Chromatographic/
Spectrometric Mathod™ Mass Spectrometric Method
32 | 2-Chiorophenal Liguid-Liguld Extraction, Gas Chromatoeraphic/ 43 | Din-butyl phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrormitric Method™ Mass Spectrometric Method!”
32 | Chromium 1) Digestion, Direct Alr-Acetyiene Flame Method™ 44 | L2-Dichlorobenzens Purge and Trap Gas Chromatagraphic/hMass
2) Digestion, Electrothamal Aromic Absomtian Spectrarnetric Method
Spectrometric Method'! 45 | 1,3-Dichlorobenzens Purge and Trap Gas Chromatoeraphic/Mass
3) Digestion, Inductively Coupled Plasma Method™ Spectrometric Method™
50 | Chramiuen (1) 1] Digestion, Direct Air-Acetylens Flame Methad; 46 | 1.8-Dichlercbenzens Furge and Trap Gas Chramategraphic/Mass
Colorimetric Methad; Caloulation!™ Spectromatric Method™
2) Digestion, Inductively Coupled Plasma Method; A7 | 3,3 -Dichlorobenzidine Liquig-Liquid Extraction; Gas Chromatograghic/Mass
Colofimstric Methad; Calculation!” Spectrometric Method!™
35 | Chromium (V) 1) Colarimatric Methad ™ 48 | 13-Dichioraethane Furge and Trap Gas Chromatographic/Mass
2) Extraction, Al-Acetylene Flame Method!" Spectrametric Method™
36 | Chrysene 1) Liguid-Liguid Extraction, Gas Chromatographic 49 | 1,2-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Methad™ Spectrometric Method™
2) Liquid-Liquid Extraction, Gas Chrmatographic/ 50 | Li-Dichloroethyiens Purge and Trap Gas Chiomatographic/Mass
Mass Spectrometric Methad ™ Spectramatric Method®
37 | Cyenide Distilkation, Cotorimetic Method®! 51 | cls-1.2-Dichloroethylene Furge and Trap Gas Chromatographic/Mass
38 | 240 LiquichLiquid Extraction, Gas Chrematagraphic Methed™ Bt oo s Spactrometric Mathor®
5 tans-1,2-Dich hylene i 1
39| D00 1} I.Imi::;!.lquld Extraction, Gas Chromatographic ! RS ::Ei:ﬂ:ﬂgf;ﬁdiz:;:mamﬁ!aphlo’Mass
Mﬂhntj 3 . 533 | Za-Dichlorophenst Liguid-Linuéd Extraction, Gas Chromatographic/Mass
2) Linuid-Liguid Extraction, L’I):s Chromatographic/ S Vbl
i S?Edmmm Metnos 54 | L2-Dichlaropopane Purge and Trap Gas Chromalographic/Mass
&0 | DDE 1 quundl;‘umld Extraction, Gas Chramatographic Spechiomenic Method®™
MEtho_d ) ) 35 | 13bichloraprapane Purge and Trap Gas Chrormatosraphic/Mass
2 qu.ndelqs)i.d Extraction, Gnas Chromatoeraphic/ Spechametric Mathod
s Epersrocmin wesog¥ 56 | 1,3-Dichlaropropena Purge and Trap Gas Ch ;
i B p Gas Chromatographic/Mass
a1 | oOr st Gas Chromatographic Spieciraratie Mothod
Me r .
o 217 e Saia g m— 57| Dieldrin :e . zetiom Gas Chromatographic
4 2 oy e - 3
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42 Dibenz{a hanthracene..,

58 Dethyl phthatate,,
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58 | Diethyl phthalate Ligquid-Liguid Extraction, Gas Chrormatographic/Mass
Spectrametic Method' !
58 | 24-Cimethylohenol Ligquid-Liquid Extraction, Gas Chrornatographic/Mass
Spectrametric Methad™
60 | 28-Dinitrophencl Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!
61 | Z8-Dinitrotoluene Llguid-Liquid Extraction, Gas Chromatographic/Mass
Spectromatric Method™
62 | 26-Dintromwluene Liguid-Liguid Extractlon, Gas Cruomatagraphic/Mass
Spectromatric Method!™
63 | Di-n-Cciyl phthalate Liquid-Liquid Extractlon, Gas Chromatographic/Mass
Spectrometric Methad™
& | Endosulfan 1) Ligguid-Liguid Extraction, Gas Chromatographic
Wethod!®
2) Linuid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometrie Method™
65 | Endrin 1) Liuid-Liquid Extraction, Gas Chromatographic
Method®
2) Liepaiet-Lleid Extraction, Gas Chromatoeraphic!
Mass Spectiometric Method™
66 | Ethylbenzens Purge and Trap Gas Chromatographic/Mass
Spectromietric Method™
&7 | Flugranthene 1) Liguid-Lisuid Extraction, Gas Chromatosraphic
Method!
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
68 | Fluorenz 1) Liguid-Liquid Extraction, Gas Chromatographic
Methiod!™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
&5 | Heptachlor 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2y Lify a5 Chromatogr;
N Ma P M 3 %’A
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70 Heptachlor epoads..
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B2 | Manganese 1) Digastion, irect Air-Acetylene Flame Method™
Z) Digestion, Electrothermal Atomic Absarption
Spectrometric Methad'™
1) Digestion, Induciively Coupled Plasma Methad™
B3 | Mercury Digestion, Cold-Vapor Atomic Absarption Spectrometric
Wethod®
84 | Metharol Purge and Trap Gas Chismatographle/Mass
Spectrometric Method™
85 | Methosychler Liguich-Liuidl Extraction, Gas Chromatographic Method
86 | Methyl bromide Puree ard Trap Gas Chromatographic/Mass
Spectrometric Method™
B | Methylene chloride Purge and Trap Gas Chromatographic/itass
Spectrometric Method™
B8 | 2-Methylphenol Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectromettic Method™
89 | 2-Mathylnaphthalone 1) Uiguid- Liguid Extraction, Gas Chroméatographic
Method™
2) Liquid-Liguid Extraction, Gas Chiomatographic/Mass
Spectrometric Methos*!
90 | Methyl tert-buty ether Purge and Trap Gas Chromatographic/Mass
Spectrometric Methe™
41 | Maphthalene 1) Liguid-Liculd Extraction, Gas Chromatograghic
Method™!
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methed
92 | Mickel 1) Digestion, Direct Air-Acetylene Flams Method
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
3) Digestlon, Inductively Coupled Plasma Method™
93 | Nitrobenzana Llguid-Liguid Extraction, Gas Chrornategraphic/Mass
Spectromatric Method™!
94 | N-Nitrosodiphenylaming
95 | N-Nitrosadi-n-propylamine

96 Polychlorinated Bipheris..,

iy ATy
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7 | Heptachlor epoxide

7l | Heachlorcbenzene

T2 | Hexachloro-1,3-butadiens

73 | n-Hexane
7% | e-HCH
75 | BHCH
6| pHCH

77 | Hexachlorooyclopentadiens
T8 | Hexachloreethane
7% | Indenol1,2.3-cd)pyrene

81 | lsophorone

1 Liguid-Liguid Extraction, Gas Chromatographic
Method®

| 2y Liguid-Liguid Extractian, Gas Chromatographic/
| Mass Spectrometric Method™

Liguid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Metheod

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometiic Mathod™

1) Liggile-Llquid Extraction, Gas Chramatographic
Methad™

2} Liguid-Liquid Extraction, Gas Chromatographicr
Mass Spectromistic Mathod®l

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

#) Liguid-Liguid Extraction, Gas Chromatographics
Mass Spectramiettic Method™

1 Liguid-Liguid Extraction, Gas Chiomatographic
Method™

2) Ligquid-liguid Extraction, Gas Chromataeraphic/
Mass Spectrmetric Method™

Liguich-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method'™

Liguig-Liguid Extraction, Gas Chromatographic/
Mass Spectnatietric Method!

Liguid-Liguid Extraction, Gas Chromatographic?
Mass Spectrometric Method™!

Liguid-Ligquid Extraction, Gas Chromatoeraphic/
Mass Spectrometsic Methad!™

Bl | Lead 1) Digestion, Direct Air-Acetylene Flame Method
2) Digestion, Electrothermal Atomic Absorgtion
f’ / 5 |
§ 3
1) Qibeenh TohyciiveEly il
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B2 Manganese.,
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e J— Winredt

96 | Polychlornated Biphenyls
-PFCB1018

-PCB'1EA

- PCB 1232

- PCE-1242

- PCE-1248

- PCB-1294

- PCB-1260

57 | Pentachlorophenot

98 | pH
5% | Phenanthrene

100 | Phenal

101 | Pyrene

102 | Selenium

103 | Silver
10d | Styrene

105 | 1,1,2 2-Tetrachioroethane
106 | Tetrachioroethylene

107 | Toluene

1} Liguig-Liguid Extraction, Gas Chromatographic
Method"!

2) Liquid-Liquid Extractian, Gas Chramatographic/Mass
Spactrometric Methad®

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spactrometric Method™

Electrametric Method

1) Ligpiid-Liguid Extraction, Gas Chromatographic
Method™!

2) Liquich-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™

1) Distillation, Chiorofarm Extraction Method™

2} Liquid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric hMethad™

1) Liguid-Liquid Extraction, Gas Chramategraphic
Methad™!

2 Liguéd-Liquid Extraction, Gas Chromatoeraphlc/Mass
Spectrometric Method™

1) Digestion, Hydride Generation/Atartic Absorpticn
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Mathod™
Digestion, Inductively Coupled Plasma Method'
Furge and Trap Gas Chromatoerephc/Mass
Spectrometric Mathad!’!

Purge and Trap Gas Chromatoeraphic/Mass
Spectrametric Methad

Furge and Trap Gas Chromategranhic/Mass

Spel i
fignaes |
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108 Toxaphere..
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108 | Toxaphene 1] tiquig-Licuid Extraction, Gas Chramatoeraphic
Method ™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method®!

108 | TPH (G- Cy) 1) Purge and Trap, Gas Chromatographic Method! 44
2) Purge and Trap, Gas Chromatographic/iiass
spectrametric Method™

110 | TPH (Caa— Coed Separatory Funnel Liguld-Liquid Extraction, Gas
Chramatagraphic Methad™ !

1| TPH G- Cas) Separatory Funnel Liquid-Linuid Extraction, Gas
Chromatographic Method™2

112 | 1,28-Trichlcrobenzens Purge and Trep Gas Chromatographic/Mass
Spectrometric Method™

113 | 1,1,1-Trichtoroethane Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™

“mm-

dadiu muafiy STl
1248 | pexyiene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
125 | Kylere (Teotal) Purge-and Trap Gas Chromatographic/Mass
Spectrometric Method™
126 | Zinc 1) Digestion, Direct Air-Acetylens Flame Method™
2) Digestion, Electrothermal Atomic Absorpton
Spectromatric Mathad™
3) Digestion, Induttively Coupled Plasma Mathod”!
pameiile (eesssan) daury 25 s1unns
Ay wTunfy Faried
1 Antirncny lsokinetic Sampline, Digestion, Inductively Coupled
Flasma Methad™
2| Arsenic 1) Isokinetic Sarmpling, Dizestion, Hydrids
Generation/Atomic Atsorption Specliometric Method!™
2)isoedinetic Sampting, Digestion, Inductively Couplad
Plasma Method™
3 | Cadmium 1} Isokinetic Sampting; Digestion, Direct Alr-Acetylene
Flame Method”!
2) lsgrinetic Sampling, Digestion, Inductively Coupled
Plasrma Method™
4 | Carbon Monoxde Instrumental Analyzer Method™
5 | Chlorhe isakinetic Sampling, lon Chromatographic Methad™
6 | Chrarmdurm 1) lsokinetic Sampding, Digestion, Rirect Air-Acetylene
Flarne Method™!
21 Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
7| Cobalt Isokinetic Sampling, Digestian, Inductively Coupled
Plasma Methad™
8 | Copper 1} Isokinetic Sarpling, Dlgestion, Direct Alr-Acetylere
Flame Method™
2 ",mJ'.. i estion, Inductively Coupled
Plasroh Wethof(™ S
9 | Cresal A5 m it - Gas hl
=TS ANaLveY

114 | 1,5.2-Trichiorcethane Purge and Trap Gas Chromatographic/iiass
Spertrarnatric Method™!
115 | Trichloreathylene Purge and Trap Gas Chromateeraphic/Mass
Spectramatric Mathod™
116 | 24.5-Trichlorophenal Liguid-Liquic Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
117 | 24,6 Trichloraphenal Liguld-Liguld Extraction, Gas Chromatographic!
Mass Spectromatric Method™
118 | 1,3 5-Trimethylbenzene Purge and Trep Gas Chromatographic/Mass
Spectrometric Methad™!
116 | Vanadium Digestion, Inductively Coupled Plasma Mathad'™
120 | Vinyl acetate Purge and Trap Gas Chromatewraphic/Mass
Spectrémetric Method™
121 | Minyt chiovide Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™”
122 | rm-Xylere Furge and Trap Gas Chromatographic/Mass
Spectrometric Methad!”
1 . de
123 | oRylane \ ‘,. 'ﬁtw.hlo’l\.ﬂass g if:
mnmmmnrmi:rmi‘m]'“
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124 pXylene..
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10 | Dioxins/Furans Isekinetic Sampling™
11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Methad™
12 | Hydrogen Fluoride Isekinatic Sampling, lon Chromatographic Method™
13 | Hydrogen Sulfide Absorption Sampling, lodometric Method™
14 | Lead 1) isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"™
15 | Manganese 1} isokingtic Sampling, Digestion; Cirect Air-Acetylene
Flame Mettiod™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
#hsarption Spectrometric Method™
17 | Nickel 1) Isokinetic Sampting, Digestion, Direct Al-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method*!
18 | Opacity Ringelmann's Mathod'!!
19 | Crides of Nitragen 1) Abscrption Sampling, Phenaldisulfonic acid Method™
2) Instrumiental Analyzer Method™
20| Selenivm 1) isakinetic Sampling, Digestion, Hydride
Generstion/&tarmic Absorption Spectrormetric Method™
2) |sokinatic Sampling, Digestion, Inductively Coupted
Plasma Methad™
21 | Sulfur Dioxide 1) Absoeption Sampling, Barurm-Tharin Titriretric
Methed!™
2) Instrumental Analyzer Method™
22 | Suifurlc Acid lsakinatic Sampling, Barium-Thorin Titimetric Method™
23 | Total Suspended Particulate | lsokinetic Sampling, Gravimetric Method™
28 | Vanadium lsoiprm =mion, Inductively Coupted
Pla h N
25 | #ylene 1) Bag A e b A 0N
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Aldrin

Antimarny

Arsanic

Barium

Beryltium

Cadmium

Chlordane

Chromiurm

1) Waste Extraction, Separatary Funnel Liquid-Liquld
Extraction, Gas Chromatoeraphic Method?*#

2] Ultrasoniz Extraction, Gas Chromatostaphic
Method 42

Digestion, Inductively Coupled Plasma Method™™

1} Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Mething !

2) Waste Extraction, Oigestion, inductively Coupled
Plasma Methad®19

3] Digestion, Hydrde Generation/Atarmic Absarption
Spectrometric Method! ™'

4) Digestion, Inductively Coupled Plasma Method™ s
1) Waste Extraction, Digestion, inductively Coupled
Plasma Methad™ 3

2) Digeistion, Inductively Coupled Plasma Methoa!™ ™
1) Waste Extraction, igestion, inductvely Coupled
Plasma Method®445

2} Digestion, Inductively Coupled Plasma Method™ ¥ [
1) Waste Extraction, Digestlen, Flame Atomic Absorption
Spectromettic Method !4

21 Waste Extractlon, Digestion, inductively Coupled
Blagma Methad %

3) Digestion, Flame Atomic Absarption Spectrometric
IMethad e

8) Digestion, Inductively Coupled Plasma Method™'"

1} Waste Extraction, Separatary Funnel Liguid-Uiquid
Extraction, Gas Chromatographic Method®##4

2} Ultrasanic Extraction, Gas Chromatographic
Method!!82

1) Waste £xtraction, Digestion, Flame Atormic Absarption
g

et
Dizdstion, Inductively Eaﬂg

e o WHIYNADY

3) Digestion, _
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Chremiurm {11}

Chromiurm (V1)

Cobalt

Copper

240

3) Digestlon, Flame Atormic Absorption Spectrametric
Method™

4] Digestion, Inductively Coupled Flasma Methiod™ '™
1) Waste Extraction, Digestion, Flame Atomic Absarption
Spectrometric Method; Waste Extraction, Colorimetric
tiethod; Calculation™*'&!%

Z) Waste Extraction, Digestion, Inductively Couptad
Plasma Methiod: Waste Extractian, Colormetic Method;
Calculation™54*14)

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Allkaline Digestion, Colarimetric Method;
Caleulationaaie

) Digestion, Inductively Céupled Plasma Method;
Alkaling Digestion, Colorimetric Method,

Caleulation™ 8316

1) Waste Extraction, Coloimetric Mathad™9

2) Mkaline Digestion, Coloimetric Method®t

1) Waste Extraction, Digestion, Inductively Couplad
Plasma Mathad™1

2) Digestion, Inductively Coupled Plasma Method! 4
L) Waste Extracticn, Digestion, Flame Atarmic Absarption
Spectromatric Mathod! 419

2) Waste Extraction, Digestion, Inductively Coupled
Plastma Meathog!#

3} Digestion, Flarme Atomic Absorption Spectrometric
Method"’"‘-'

4) Digestion, Inductively Coupled Plasma Mathod™¥
1} Waste Extraction, Separatory Funnel Liguid-Liguld
Extraction, Gas Chromatographic Methiod™ =

2 Ultrasoric Extraction, Gas Chromateographic
Methiog 182

1] Waste Extraction, Separatory Funnel Liquid-Liguid

3

15 DOE.
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23

Methaxychlor

Molyodenum

Mickel

Polychlorinated Bighenyls

- Asoclor 1016

~froclor 1221

- Arocior 1732

-Aroclor 1242

~Arocior 1248

~Arocior 1254

- Aroclor 1260

- 2-Chigrobiphenyl

- 23-Dichtorobiphenyl

- 2.2 5-Trichlarablpheny!

- 2,8 5 Trichlorobiphenyl

- 2,235 Tetrachloiobiphenyl
- 2255 Tetrachlorabipheryl
- 2,388 Tetrachlorabiphenyl
S223A5-

Pantachlorobliphemd

3} Digestion, Cold-Yapor Atomic Absorption
Spectrometric Method™

) Digestion, Inductively Coupled Plasrna Method'™
5) Thermal Decompasition Amalgamation and Mormilc
Absorption Spectrometric Method™

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method

2) Ultrasenic Extraction, Gas Chicematographic
Method %22

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*

2} Digestion, Inductively Cougpled Plasma Method ™
1}Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method' 14

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*1!

3) Digestion, Flame Atamic Absorption Spectromaetric
Methed ™9

4) Digestion, Industively Coupled Plasma Metho™
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extractian, Gas Chromatographic Method 271

2) Ultrasenic Extraction, Gas Chromatographic
Method!"#E )‘01

o) dugnsien

CURBULTANT COMMAY L 15D

22455

Gt Aty AiaTsd
15 | DBE 1) Waste Extraction, Separatary Funnel Liguid-Liguid |
Extraction, Gas Chromatographic Method™ &
2] ultrasonic Extraction, Gas Chromatographic
Wiethiod 5
1& | pOT 1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®#22
2) Uttragonic Extraction, Gas Chrematographic
Methad!ivas
17 | Deeldrin 1)'Waste Extraction, Separatory Funned Liguld-Liguid
Extraction, Gas Chromatoeraphic Mathad™ ¥4
2) Ultrasanic Extraction, Gas Chrematagraphic
Methodhes!
18 | Endrin 1) Waste Extraction, Separatory Funinel Liguiig-Licpict
Extraction, Gas Chromatceraphic Method® 2
2) Ulerasonic Extraction, Gas Chramatographic
L
18 | Heptachlor 1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatoeraphic Methog %
2) Uktrasonic Extraction, Gag Chromatographic
Method! i
20 | Lead 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methsd? 014
2) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method 4
3] Digastion, Flarne Atomic-Absorption Spectrometric
Methad "
4) Digestion, inductively Coupled Plasma Method!™*¥
21 | Lindare 1) Waste Extraction, Separatory Funnel Liguid-Uiquid
Extraction, Gas Chramatographic Method®* ™
2) Ultrasoniic Extraction, Gas Chromatagraphic
Method!eaa
22 | Mercury 1) Waste Extraction, Digeston, Cold-Vapor Atamic |
Method
RigReT
3) Digestion,...
-
AR ARty et
- 2,2.,8,55-
Pentachiorobiphenyl
-2334.6-
Pentachlombiphanyl
223845
Hexachlorobiphanyl
- 24,3855
Hexachlorabiphenyl
-223556-
Hesechiarobiphenyl
- 220,4.55-
Hexachlorobiphanyl
- R3340 5
Heptachlorobiphenyl
- 2234,855
Heptachlorabiphenyl
-22344.5 6
Heptachioroblphenyl
- 273455 6
Heptachlorabiphenyl
-2,2.3,3.4,8.55.6-
Kenzchlorobighenyl
27 | Pentachlorophenol 1] Waste Extraction, Sepamtory Funnel Liguid-Uiauid
Extraction, Gas Chramatographic/hase Spectiomettic
Method =
21 Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method 22
28 |pH Flectrometric Method ™24
29 | Selenium 1) Waste Extraction, Digestian, Hydride

Gereration/Atomic Absorption Spectrometric
Method! 421
2) Waste E:drau:tiun Dlgeston Inductively Coupled

Tnnganes

4) ERMETANT mﬂé@%upled Plasmma Method™ “E»\\.ra"

30 Silver.
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33

34

35

Sllver

Thatiium

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method 51

2} Digestion, inductively Caupled Plasma Method ™
1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*™

2} Digestion, Inductively Coupled Plasma Method "™
1} Waste Extraction, Separatary Furinel Liguid-Liguid
Extraction, Gas Chromatographic Method!*#2

2} Ultrasonic Extraction, Gas Chromategraphic
Me‘?mdnm:

1} Waste Extraction, Purge and Trap, Gas
Chromatoeraphic/Mass Spectrometric Method ™5
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™ =

1) Waste Extraction, Digestion, Inductively Coupled
Plasrma Method ™

2) Digestion, Inductively Coupled Plasma Method"™
1) Waste Extraction, Digestion, Flame Atomic Absarption
Spectrometric Method™ 17

2} \Waste Extraction, Digestion, Inductively Coupled
Plasma Method X

3) Digestion, Flame Atomic Absorption Spectromatric
Method ™9

4) Digestlon, Inductively Couplad Plasma Method™™

7y 125 318013

ffiu

Arsamfin

8%

Acenaphthéni

Acetone

1) Ultrasonic Extraction, Gas Chiernatoeraphic
Methee 12

2) Ultrasomic Extraction, Gas Chramalographic/Mass
Spectrametric Melhmi“" i
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21

22

23

24

2

28

Benzoly, b llperiens

Beryllium
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Bis{2-ethylhaxyliphthalate
Bromodichloromethane
Bromafiarm

Butanol

Butyl nenzyl phthalate

Cadmiurm

Carbazole
Carbon disulfide
Carbon tetrachlorde

Chlordane

p-Chloroaniline
Chlorobenzene

Chioredioromomethane

1} Ultrasonic Extraction, Gas Chromatoeraphic
Method ™!

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectremetiic Method 22!

Digestlar, Inductively Coupled Plasma Method™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method*!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!!™#%

Purge and Trap, Gas Chromatographic/Mass
Spectremetric Method! 45!

Purge ard Trap, Gas Chromatographic/Mass
Spectramatric Method245

Purge and Trap, Gas Chromatographic/Mass
Spectremetric Methad 24

Ultrasonic Extraction, Gas Chromatographic/Tiass
Spectromeatric Mithod#

1} Digestinn, Flame Atomic Absorption Spectrometric
Methad!™*

2) Digestion, Inductively Coupted Plasma Method ™%
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectramatric Method®"*

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 25

Purge and Trap, Gas Chromatographic/Mass
Spectromnetric Method >

1) Uitrasonic Extraction, Gas Chromatographic
Methpa!aa

2) Ultrasonic Extractlon, Gas Chramalographic/Mass
Spectrometric Method o4

Ultrasonic Extraction, Gas Chromatograptic/Mass
Spectrometric Method! ™2
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Aldrin

Anthracene

Artimany

Arsenic

Atrazing

Bariurn

Benaalanthracene

Benzene

Berzcibiluaranthiens

Benzolkifluaranthenie

Benzoic acid

Benzofalpyrene

1) Uitraseaiic Extraction, Gas Chromatographic
Method! %

2) Ultrasonic Extraction;, Gas Chromatoeraphic/Mass
Spacttometric Method! 2

1) Ultrasonic Extraction, Gas Chromatogeraphic
Methad'428

2] Lltrasonic Extraction, Gas Chromategraphic/iass
Spectrometric Method!! 224

Digestion, Inductively Coupled Plasma Method ™
1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method! ™

2) Digestion; Inductively Coupled Plasrma Method ™™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog®#

Digestion, Induttively Coupled Plasma Method™™

1} Uitrasonic Extraction, Gas Chromatographic
Methd! 02

2} Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method! i

Purge and Trap, Gas Chramatoganhic/Mass
Spectrometric Mathge!22%

1] Ultrasanic Extraction, Gas Chiomiatogrsphic
Method™?H

2] Ultrasonle Extraction, Gas Chromatographic/Mass
Spectrometric Method 228

1) Uttrasonic Extraction, Gas Chrarnatographic
Methed! %

2) Uttrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!! %

Ultrazanic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! %28
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2-Cnlerophenol

Chromiurr
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Chrysena
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Purge and Trap, Gas Chromatographic/Mass
Spactrometric Method! 7

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod!!%2t!

1) Dligestion; Fiame Atormic Absorption Spectrometric
M.Eﬂ‘lDd”'“J

2) Digestion, Inductively Coupled Plasra Methiod ™S
1} Digastlon, Flame Atamic Absorption Spectrarnetric
Method; Alkaline Digestion, Calorimetric Method:
Calulation®1h1el

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestioh, Calorimetric Methad;

Caleutation ™l

Alkaline Digestion, Colarmatric Method™'!

1) Ultrasonic Extraction, Gas Chromatoeraphic
Method!%#

| 2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method

Extraction, Distillation, Colorimatric Methag ™=
Ultrasonic Extraction, Gas Chromatographic Method ™
1) Ultrasenic Extraction, Gas Chromatographic
Method! %221

2) Ulrasonic Extraction, Gas ChromatoeraphicMass
Spectrometric Method!#

1} Ultrasonic Extraction, Gas Chromatoemsphic
mthod-[lt‘”!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! %%

1) Ultrasonic Extractian, Gas Chromatographic
Methog %241

2) Ultrasoric Extraction, Gas Chromatngraphic/iass
::Deth'on'remc Method '™
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De-n-butyl phthalate
1,2-Cichlarabenzens
1,3-Diekiarobenzens
1,4-Dichiarobenzene
3,3 -Dichlerobenziding
1,1-Oichlorsethane
1,2-0ichloroethane
1,1-Oichloroethylene
cis-1.2-Dichloroethylene
trang-1,2-Dichloroethylene
2.8-Dichicrophenol
1,2-Dichlopopans
1.3-Dichloroprogansg
1,3-Dichloropropens

Dielddin

Biethyd phthatata

2 ,8-Dimethylphzncl

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrametric Method"™ ™

Purge and Trap, Gas Chromatographic/fass
Spectrametric Methiod 22

Purge and Trap, Gas Chromatographic/Mass
Spectromenic Method 42

Purge and Trap, Gas Chromatagraphic/Mass
Spectiometric Mathod %

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'62

Purge and Trap, Gas Chrormatographic/Mass
Spectrometric Methadt !

Purge and Trap, Gas Chiematographic/Mass
Spactrometric Method! ™

Purge and Trap, Gas Chromatographic/Mass
Spactromatric Method! 4

Puree and Trap, Gas Chromatographic/Mass
Specttametric Method! 44

Purge and Trap, Gas Chramatographic/Mass
Spectrometric Method! !

Ultrasonic Extraction, Gas Chromatographic/fass
Spectrametic Methad 22

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! !

Puree and Trap; Gas Chromatosraphic/Mass
Spactrometric Method

Purge and Trap, Gas Chromatographic/Mass
Spactrometric Method !

1} Ultrasonic Extraction, Gas Chromalographic
Methqd““""

2) Ultrasenic Extraction, Gas Chiomatographic/Mass
Spectrometilc Methog"®!
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24-Dintrotoluene

2 6-Dinitrotoluens

Di-n-Oetyl phthatate
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oHeH
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Hexachloroethane

Indena{1,2,3-cdlpyrene

Isopharong

Lead

Manganese

1) Ultrasonic Extraction, Gas Chromatographic
Metho!!4

2} Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Methag %2

Purge and Trap, Gas Chromatographic/Mass
Spactrometric Mathog!#4

Purge and Trap, Gas Chromatographic/Mass
Spectromatric Methoa"32

1] Ultrasenie Extraction, Gas Chromatographic
Methe!*#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog!%280

1) Ultrasonic Extraction, Gas Chromatographic
Method e

Z) Ultrasonic Extraction, Gas Chromatagraphic/tass
Spectrometric Methog 24

1) Ultrasonic Extraction, Gas Chromatographic
Methad EE!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Method ™%

Ultrasomic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method!*

Ultrasonic Extractiorn, Gas Chromatographic/Mass
Spactrometiic Method!!*8

1) Ultrasonic Extraction, Gas Chromataeraphic
MEI‘hDd_“wJ

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Methaod 42

Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method!92
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Utrasenic Extraction, Gas Chiomatoeraphic/ass
Spectrometric Method®28

Uktrasonic Extraction, Gas ChromatographiciMass
Spectrametric Methodh ™2

Ultrasonic Extraction, Gas Chramatographic/Mass
Spectromistric Method e

Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometrit Mathog!™2%

1) Ultrasonic Extraction, Gas Chromatographic
Methog"#

2) ultrasenic Extraction, Gas Chromataeraphic/Mass
Spectrametric Method 2%

13 Ultrasenic Extraction, Gas Chramatosraphic
Methoglio

2} Ultrasonic Extraction, Gas Chramatoeraphic/Mass
Spectromitric Methad!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!H251

1) Ultrasonic Extraction, Gas Chromatographic
Method!ta

2} Uitrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Methog! %%

1) Ultrasonic Extraction, Gas Chromatosranhic
Method! 2T

2| Uttrasonic Extraction, Gas Chromategraphic/Mass
Spectrometric Methaod! 224

1) Ultrasonic Extraction, Gas Chromatagraphic
Method "

2) Ultrasonic Extraction, Gas Chiomatographlc/Mass
Spectrometic Mathiad! e

1] Ultrssonic Extraction, Gas Chromatographic
Method 4
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Methyl bromide
Methylene chlosdde
2-Methylpheniol
>Methylnaphthalene
Methyl tert-butyl ether

Waphthalene

Mickel

Nitmbenzens

N-Nitrasodiphenylamine

N-Mitrosodi-n-propylamine

| 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method '

2) Digestion, Inductively Coupled Plasma Method! "3
3] Thermal Decomposition Amaigamation and Atomic
Apsarption Spectiometric Method!'™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ™25

1) Ultrasonic Extraction, Gas Chromatographic
Methodi®2

2} Ultrasonic Extraction, Gas Chromatographic/fass
Spectramatric Method!!044

Furge and Trap, Gas Chromatographic/Mass
Spectrometric Metho!'#4

Furge and Trap, Gas Chromatographic/Mass
Spactrometric Methog 22

Ultrasenic Extraction, Gas Chrarnatographic/Mass
Spectrometric Method 52

Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 145

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ' #H

1] Ultrasonic Extraction, Gas Chrematosraghic
Methog! 152

2) Ultrasonic Extraction, Gay Chromatographic/Mass
Spectromietric Mathoa!!926

1] Digestion, Flame Atormic Absorption Spectrometric
Method!"

) Digestion, inductively Coupled Flasma Method™ ™
Ultrazanic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! P!

Ultrasonic Extraction, Gas Chrematographic/Mass
Spectrametric Methad )
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Ultrasetic Extraction, Gas Chromatographic/Mass
Spectrometric Methad 228!

1} Ultrasonic Extraction, Gas Chrematographic
PethodH#2

2 Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!2

ultrasonic Extraction, Gas Chrormatoeraphic/Mass
Spectrometric Method 2

1) Ultrasanic Extraction, Gas Chromatographic
Methmllﬂl?'ﬂ

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

1) Digestion, Hydride Generation/Atomic Absarption
Spectrometric Method!™=

2] Digastion, Inductively Coupled Plasma Methiod™
Digestion, Inductively Coupled Plasma Mathe! ™2

98 | Phenanthrens

99 | Phenol

100 | Pyrena

101 | Selenium

102 | Silver

103 | Styrene Purge and Trap, Gas Chromatogaphic/Mass
Spectrometric Mathad 52

Purge znd Trap, Gas Chromatosranhic/Mass
Spectrometric Method! %

Furge and Trap, Gas Chromatographic/iass
Spectrometric Method? %

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method! 229

Ultrasoriic Extraction, Gas Chromategraphic Mathior 1022

108 | 1,1.22-Tetrachioreethane
105 | Tetrachloroethylene
108 | Toluene

107 | Toxaphzne
108 | TPH (CsCe) 1} Purge and Trap, Gas Chromatographic Methad#22!

2] Purge and Trap, Gas Emamatugraph-o”Mass

109 | TPH (GaCra)

110 | TPH (G Ca) Ultmmﬁgﬁrmmagraphglﬂﬂhw :

111 | 1,248-Trichlorobenzens
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- Arociar 1016 Methad ##
- twodlor 1221 Z) Ultrasonic Extraction, Gas Chromatographic/iass
- Aroclor 1232 Spectrometric Method ¥
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- Aroclor 1248
- Aroclor 1258
- Areclor 1260
Palychlorinated Biphenyls Uitrasonic Extraction, Gas Chromatographic Memg\d ’:“:’I'
- 2-Chiorobiphenyl
- 2,3-Dichlorobiphenyl
- 2,2 5-Trichlecobiphenyl
- 2,8.5-Trichlorobipheryl
- 2,2.3,5-Tetrachiorobighenyl
- 2,255 Tetrachlorobiphery!
- 2,348 Tetrachlorobipheryt
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S233 4.6
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112 | 1.1,1-Triehleroethane Purge and Trap, Gas Chromatoaraphic/Mass
Spectrometilc Mathod"' 229
1153 | 1,1,2-Trichloroethane Purgs and Trap, Gas Chromatoeraphic/Mass
Spectrametric Method 251
118 | Trichloroethyiens Purge and Trap, Gas Chromatographic/iass
Spectrometric Method 25
115 | 2.4,5-Trichlaraphena! Littrasenie Extraction, Gas Chromatographic/Mass
Spectrometric Methad %
116 | 2.4,6-Trichlorophensl Ultrzsenic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 44
117 | 1,3,5-Trimethylbenzene Putge and Trap, Gas Chromatographic/Mass
Spectimmetric Method %4
118 | Vanadium Digestion, Inductively Coupled Plasma Method™
119 | Vinyl acetate Purge and Trap, Gas Chiomatoeraphic/Mass
Spectrometric Method!'
120 | vinyh chioride Purge and Trap, Gas Chromatagraphic/Mass
Spectrametric Methiod!#4%
121 | m-Xylene Purge and Trap, Gas Chromatographic/iass
Spectrometric Methad'#
122 | o-Myiene Purge and Trap, Gas Chromatographic/Mass
| Spectrometric Methed ™=
123 | p-Xylene Purge and Trap, Gas Chrormatographic/Mass
Spectrometric Method &
124 | ¥ylene {Total) Purtge and Trap, Gas Chrematographic/Mass
spectrometiic Method "™
125 | Zinc 1} Digestion, Flame Atomic Ansorption Spectremetric
Methad ™"
2) Digestion, Inductively Coupled Plasma Method ¥
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New Stationary Sources, 40 CFR 80, Appendix A, 2019,

& United States Environmental Protection Agency. Test Methods for Evaluation
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7. United States Environmental Protection Agency. Test Metheds for Evaluation Salid
Waste Physical/Chemical Methods, Acid Digestion of Sediments, Sludges, and Sails,
SW-846 Method 3050B, 1996.

8, United States Erwvironmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium,
SW-846 Method 30604, 1996

9. United States Environmental Pratection Agency, Test Methods for Evaluation Solid
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Method 3510C, 1994,
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5030, 2003,

12: United States Environmental Protection Agency. Test Methods for Evaluation Solid
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13, United States Environmental Protection Azercy, Test Methods for Fvaluation Salid
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Reduction), SW-846 Method 7742, 1994,
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Method 80150, 2003,
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SwW-846 Method BOB1B, 2007,
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8100, 1980,
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Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 82600, 2018,
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13 Color ADMI Weighted-Ordinate Spectrophotometric
Method™

14 Copper 1) Digestion, Direct Air-Acetylens Flame Methad™
2} Digestion, Inductively Coupled Plasma Method™

15 | Cyanide Distillation, Colormetric Mathed™

16 4.4'-000 Liguid-Liguid Extraction, Gas Chrematographic/
Mass Spectrometric Methad™

1T 4,4'-COE Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrornetric Methad™

18 4,4'-007 Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathad™

19 Dialdvin Liguid-Lisuid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

20 Endosulfan | Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometrie Mathad™

21 Enciosulfan || Liguid-Linuid Extraction, Gas Chromatographic/
IMass Spectrametric Method"!

22 Endosulfan Sulfate Liguid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Mathod™

23 Endirin Liguid-Liguid Extraction, (Gas Chromatographic/
Mass Spectrometric Methad™

24 Endrin Aldshyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

25 Forrnaldehyde Distillation, Colonimetric Method™

26 | Free Chlorine 1) leclometric Method™
2) DPD Colorimetric Mathod™

27 Heptachlor Liguid:Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™

28 Heptachler Epaside Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 Hexavalent Chramiurm

Colorimetric Method™ ? |

i sz 45 Tema
v Ainaiy e
1 Aldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
2 Arsenic 1) Digastion, Hydride GenerationdAlomic Absorption
Spectrometric Method™
2 Digestion, Inductvely Coupled Plasma Methad™
3 Barium 1) Digastlan, Direct Nitrous Oxida-Acetylene Flame
Method™
2) Digestion, Inductively Coupled Plasma Method™
4 OL-BHC Liguid-Linuid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
5 B-a4c Liquid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectramietric Mathod™!
(4] S-aHe Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Mathod™
T Y-BHC Liguid-Liguid Extracticn, Gas Chromatographic/
Mass Spectramatric Mathad™
8 | Bochemical Oxyeen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
9 Cadmium 1) Digestian, Direct AirAcetylens Flame Methad™
2) Digestian, Inductively Coupled Plasma Method™
10 | Chernical Cwygen Demand 1) Open Reflux, Titdmetric Method™
2) Closed Reflux, Colorimetric Method™
3) Clased Reflux, Titimetric Method™
11 Chlordane Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrametric Method™
12 | Chromium 1) Digastion, Direct Alr-Acetylene Flame Methad™
2) Digestion, inductively Coupiad Plasrma Methed™
13 Color...
S
il asuniis el
30 | Lead 1) Digestion, Direct Air-Acatylena Flama Method™!
2} Digestion, Inductively Coupled Plasma Method™
k| Mariganese 1) Digestlon, Direct Alr-Acetylene Flarme Method™
2) Digestion, Inductively Coupled Plasma Methad™
32 Marcury Digesticn, Cold-Vapor Atomic Absorption
Spactromatric Mathod™
35 Methogechlor Liquid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Nethod™
3 | Nickel 1) Cigestion, Direct Air-Acetylena Flame Methad ¥
2) Digestion, Inductively Coupled Plasma Method™
35 Oil & Grease 1) Liquig-Ligyid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
36 |pH Electrametiic Mathod™
a7 Phanols Distillation, Direct Photometric Methad'!
38 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Cigestion, Inductively Coupled Plasma Methog™
39 | Sulfide 1) lodometric Method™
2) Methylene blue Method!™
a0 Ternperature Laboratory and Field Methads™
41 | Total Dissolved Solids Dried at 180 ¢
42 | Total Kjaldahl Nitragan Macro-Keldahl Methad™
43 | Total Susperded Salids Dried from 103 ta 105 ™
a4 Trivalent Chromium 1) Cigestion, Direct Air-Acetylere Flame Method;
Colarimetric Method: Calculation™
2 Digestion, Inductively Coupled Plasma Method,
Colorimetric Method: Calculation™
45 | Zine 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled %L;g Mathiod™

T

30 Lead.
g
il e 56 w5
dhtuil maafy et
i Aldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 | Antimony Digastion, Inductively Coupled Plasma Method®
& Arsenic 1) Gigestian, Hydride GenerationdAtomic Absarption
Spectrometric Method”
2) Dieastion, inductively Coupled Plasma Method™
4 Barium 1) Digesstion, Direct Nitrous Oxide-Acetylene Flame
Method!
2) Digestion, Inductively Coupted Plasma Method™
5 Benzene Purge and Trap, Gas Chromatagraphic/
Mass Spectrometric Method™
& Beryllium 1) Digestion, Diract Nitrous Oxide-Acetylene Flarme
Method™
2) Digestion, Inductively Coupled Plasma Method™
7 Bromodichioromethane Purge and Trap, Gas Chromatosraphic/
Mass Spectrometric Method™
8 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad™
9 Cadrmium 1) Digestian, Direct Air-Acetylene Flama Method™
2) Digestion, Inductively Coupled Plasma Method™
i Carbon tetrachioride Purge and Trap, Gas Chromatographic/
Maiss Spectrometiic Methed™
u Chlordane Linuid-Ligjuid Extraction, Gas Chromatographic/
Mass Spectromatric Method™
iz Chlarafarm Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method™
13 Chloradibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
14 Chromium 1) Cigestion, Direct Air-Acetylene Flame Wethod™

2) Gigestion, Inductively Coupled Plasma Methad™
%rw'j,

15 Chroriurn (I},
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Hexachlorobenzens
OL-HEH

B HeH

Y- HCH

Lead

Manganase
Mercury
Methaxyehlar
Methylane chlorde
Nickel

pH

Phenol

Selenium

Sllver

Styrene

Tetrachloroethylene

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatagraphic/
Mass Spactrometiic Method™

Liguiel-Licuud Extraction, Gas Chromatographic/
Mass Spectrometric Mathod™

1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Ar-Acetylerie Flame Method™
2) Digestion, Inductively Coupted Plasma Method™
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromategraphic/
Mass Spectromistric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methed'™

1) Digestion, Direct Air-Acetylens Flame Mathod™
2) Digestion, Inductively Coupled Plasma Method™
Electrernietric Method™

Distillation, Direct Photometric Method™

1) Digestion, Hydride Generation/Atormic Abserption
Spectrometric Method™

2) Digastion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2] Digestion, Inductively Coupled Plasma Mettiod™
Puree and Trap, Gas Chromatographic/

Mass Spactromietric Method™

Purge and Trap, Gas Chromategraphic/

Mass Spectrometric MEthqdﬁl w

47 Toluene..
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15 Chremiurm (1) 1} Digestion, Direct Air-Acetylene Flame Method:
Colormetric Method; Calculation™
2| Digestion, Inductively Coupled Plasma Mathod:
Colorimetric Method; Calculation™
16 | Chromium (V1) Colorimetric Methad™
17 |Cyanide Distillation, Colorimetric Method™
18 1,1-Dichloroethylens Purge and Trap. Gas Chromatographic!
Mass Spectometng Method™
18 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
0 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
21 trare-1,2-Dichiorethylens Purge and Trap. Gas Chromatographic/
Wiass Spectrometric Methad™
22 poo Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromestric Method™
23 DDE Ligquidd-Liguind Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Dot Liquid-Liguid Extraction, Gas Chromatographic!
Mass Spectrometric Method™
25 Dielcdrin | lequicd-|iepuit Extraction, Gas Chromatographic/
Mass Spectrometric Method™
26 Endosulfan Liguid-Liquid Extraction, Gas Chromategraphic/
Mass Spectrometric Method™
27 Endrin Liquid-Liquid Extraction, Gas Chromatossaphic/
fass Spectrometric Method™
28 Ethylbenzens Purge and Trap, Gas Chromatographic/
Mass Spactrometric Method™
29 Heptachlor Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
30 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Methad™ w
31 Hexachlorobenzens.,
i
il anafn i
47 Toluane Purge and Trap, Gas Chromatographic/
Mass Spectromatric Methad™
45 1.1.1-Trichloroethane Purge and Trap, Gas Chromatographic/
hass Spactrometric Method™
49 1,1, 2Trchlorosthans Purge and Trap, Gas Chromatographic/
Mass Spectromatric Method™
50 Trichloroethylens Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
51 Wanadium 1} Digestion, Direct Mitmous Oxide-Acetylere Flame
Mathodl™
2) Digestion, Inductively Coupled Plasma Methad™
52 Vinyl chloride Furge-and Trap, Gas Chromatographic/
Mass Spectrometric Mathod™
53 m-Xyleng Purge:and Trap, Gas Chromatographic/
Mass Spectrometric Method™
54 o-Kylene Purge and Trap, Gas Chromatographic/
Mass Spectrametric Method™
55 prXylene Purge and Trap, Gas Chromatographic/
Mass Spectronmetrlc Method™
56 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2\ Digestion, Inductively Coupled Plasma Method™
anlfjnauiedanaliliuin dunu 20 18ms
difuit msuaiy EhRTed
1 antimery 1} Waste Extraction, Digestion, Inductively Coupled
Plasa Method ™"
2} Waste Extraction, Cigestion, Flame Atomic
Absorptian Spectrometric Methad! -4
3) Digestion, Inductively Coupled Plasma Method™”
4) Digestion, Flame Atomic Absorption Spectrometric
Method>¥ w

2 Arsenic...

Arsenic

Barfum

Beryllium

Cadmium

Chromium

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Methiad™"

2) Waste Extraction, Digestion, Hydride

Generation/Atomic Absorption Spectrometric

Methiod™ 47

3) Digestion, Inductively Coupled Plasma Method™™

4} Digestion, Hydride Generation/Atomic Absorption

Spactiometric Method™"

1) Waste Extraction, Digestion, Inductively Coupied

Plasma Methpd **7

2) Waste Extraction, Digestion, Flame Atemic

Absorpticn Spectrametric Method M8

3) Digestion, Inductively Coupled Plasma Method®™"

4} Digestion, Flame Atomic Absarption Spectrometric

Method

1} Waste Extraction, Digestion, Inductively Coupled

Plasma Method '

2} Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Methad 4

3) Digestion, Inductively Coupled Plasma Method™”

4} Digestion, Flame Atomic Absarption Spectrometric

Methad ™t

1) Waste Extraction, Cigestion, Inductively Coupled

Plasma Method®®1

2} Waste Extraction, Digestion, Flame Atomic

Ahsorption Spectrarmetric Methad

3) Digestion, Inductively Cotpled Plasma Mathiod™

4 Digestion, Flarme Atomic Absorption Spectrometric

Method™@

1) Waste Extraction, Digestion, inductively Coupled

Plasrna Method "7

2) Waste Extraction, Digestion, Flame Atomic

Absorption Spectromatric Method! 44!
Syral

3) Digestion...
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Chromiurm (i1

Chramium (1)

Cobalt

Copper

3} Digastion, Inductively Coupled Plasma Method™”!
4} Digastion, Flame Atomic Absorption Spectrometric
Methad®

1) Waste Extraction, Oigestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method: Calculation Mathod!H1%

2] Waste Extraction, Chgestion, Flame Atomic
Absorption Spectrometric Method, Waste Extraction,
Colorimetric Method; Calculation Method!!#410

3) Digestion, inductively Coupled Plasma Method;
Alraline Cigestion, Colorimetric Mathod, Caleulation
Method®Td

4) Digestion, Flarme Atomic Absorption Spectrametric
Method; Alkaline Digestion, Colorimetric Method:
Calculation Mathad =541

1) Waste Extraction, Colarimetric Mathod! %

2) Alkaline Digestion, Colorimetric Method

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! /!

2) Waste Extraction, Digestion, Flarme Atemic
Absorption Spectrometric Mathod!4#

3) Digestion, Inductively Coupled Plasma Methed'™
4) Digestion, Flame Atamic Absorption Spectrometric
Methad®"

1) Waste Extraction, Cigestion, Inductively Coupled
Plasma Method™ "™

#) Waste Extraction, Digestion, Flarme Atormic
Absorption Spectrametrc Methog!

3) Digestion, Inductively Coupled Plasma Method™
1) Cigestion, Flame Atomic Absorption Spectromerric

5]
Method™ w

11 Lead..

11

Lead

Mercuny

Maolybdenum

Mickel

pH
Selenium

1] Waste Extraction, Digestion, Inductively Coupled
Plasma Methor 7!

2] Waste Extraction, Digastion, Flame Atomic
Absorption Spectrometric Method!!##

4) Digestion, indurtively Coupled Plasma Method™!
4] Gigestion, Flarme Atomic Absorption Spectrometiic
Method ™

1) Waste Extraction, (igestion, Cold-Vapor Atomic
Absorption Spectrometic Method™ !

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!*®

1) Waste Extraction, Digestion, Inductively Coupled
Plasmma Method!! 4™

21 Waste Extraction, Digestion, Flame: Atomic
Absorption Spectrarmetric Mathed™*T

3) Digestion, Inductively Coupled Plasma Method™"
4) Digestion, Flame Atomic Absorption Spectrometsl
Method™8

1) Waste Extraction, Digestion, Inductvely Couplad
Plasma Method! 14

2) Waste Extraction, Dieestion, Flame Atomic
Absorption Spectrometric Method !

3) Digestion, Inductively Coupled Plasma Method™™
4) Digestion, Flame Atomic Absorption Spectrarmetric
Method®4

Electiometric Method™ ™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*"

2) Waste Extraction, Cigestion, Hydride
Generation/Atomic Absorption Spectrometric
Masthodl 13

3) Digestion, inductively Coupled Plasma Tﬂettwcl""”

auafe

kGl

0

Silver

Thatlium

Wariadum

Zinc

1} Digastion, Hydride Generation/Atomic Absorption
Spectrometric Method™Y

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™“

2] Waste Extraction, Digestion, Flame Atarmic
Absarption Spectrometric Method'

3) Bigestion, Inductively Coupled Plasma Method™ !
1) Digastion, Flame Atomic Absorption Spectrometric
Method™*!

1] Waste Extraction, Digestion, Inductively Coupled
Plasma Method" 47

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!' 5

3) Digestion, Inductively Cougled Plasma Methed®
4) Digestion, Flame Atamic Absorption Spectrometric
Method* !

1) Waste Extraction, Digastion, Inductively Coupled
Plasma Methag™ 47!

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!142

3) Digesticon, Inductively Coupled Plasma Method™"!
4) Digestion, Flame Atomic Absorption Spectrometric
Method*#

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™*!!

2] Waste Extraction, Digestion, Flame Atomic
Apsotption Spectrometric Methad! 4%

3) Digestior, Inductively Coupled Plasma Method™"
4] Gigestion, Flame Atomic Absorption Spectrometric

Method®4 ‘frﬂ”‘!

fu gy 17 Tent

4) Digestion ..

hitudt

Gk

Fhasied

11

Antirmony

Arsenic

Beryllium

Cadmium

Chromium

Chramium (1l

Chromium (M)
Cyanide
Lead

Manganese

1) Digestion, nductively Coupled Plasma Method™
2] Digestion, Flame Atomic Absorption Spectrometric
Method™®

1) Digestion, Inductively Coupled Plasma Methad™"
2) Digestion, Hydrde Generation/Atornic Absorption
Spectrometric Method™

1) Digestion, Inductively Cougled Plasma Method™"
2} Digestion, Flarme Atomic Absarption Spectrometnc
Method™

1) Digastion, Inductively Coupled Plasma Method™
2) Digestion, Flame Atomic Absarption Spectrometric
Method™1

1) Digestion, Inductively Coupled Plasma Method ™
2} Digestion, Flame Atomic Absarption Spectrometric
Method™

1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Flame Atomic Absarption Spectrometric
Methiod™*t

1) Digestion, Inductively Coupled Plasma Methaod,
Alkaline Digestion, Colorimetric Method; Caloulation
Methigh ="

2] Digestion, Flame Atomic Absarption Spectrometric
Method; Alkaling Digestion, Colorimetric Mathod;
Calculation Method 491

Alkaling Digestion, Colerimetric Meathod™ ™
Extraction, Distillation, Colorimetic Method* !4

1) Digestion, Inductively Coupled Plasrma Method™ "
2) Digestion, Flame Atomic Absorption Spectromatric
Methad™!

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Flame Atomic Absorption Spectrometric

MEﬂ'IOd:im W

12 Mercury ...
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12 Mercury Digastion, Cold-Vapor Atomic Absorption
Spectrometric Mathod!?!
13 | Nickel 1} Digestion, Inductively Coupled Plasma Method™!
2] Digestion, Hame Atomic Absorption Spectrometric
Mathad®&
1 | Selenium 1) Digestion, Inductively Coupled Plasma Method™!

2] Digestion, Hydride Generation/Atomic Absarption
Spectrometric Method ™™

15 Sibwer 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Flame Atomic Absorption Spectrometric
Method™2

16 Vanadium 1) Digestion, Inductively Coupled Plasma Method ™
2) Digestian, Flame Atomic Absorption Spectrometric
Method#

17 Zinc 1) Digestion, Inductively Coupled Plasma Method™!
2] Digestion, Flame Atamiz Absorption Spectrometric

Method™*! E [
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L NIEVEIEEATMASIL \SENANGENETIRNAIMNGSY, WA, 2566, (e medandnfiga
vinianiilaldiud. srfvemeunw, 31 wounien 2566, (@i 140 Ravfites 126 o

2. mredrmnmiduonsmlreing, glslermhiniu. bl 6, oo
Souufarshiud, 2547,

3 APHA, AVWA, WEF. Standard Methods for the Bxamination of Water and
Wastewater, 2™ ed. Washington, DC: APHA, 2023,

4, United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. SW-845, 2014

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Methad 30508, 2007,

6. United States Endronmental Protection Azency. Test Methods for Evaluation Solid
Waste Physical/Chermical Methodds, Alkaline Digestion for H lent CF ium. SW-846
Method 30804, 1996,

7. United States. .

R

7. United States Environmental Protection Agericy. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry, SW-846 Method 6010C, 2000.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemizal Methods. Flame Atomic Absorption Spectroph y. SW-B46
Method 70008, 2007,

9. United States Ernranmental Pratection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods, Antimony and Arsenic (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7062, 1994,

10, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hesavalent (Colorimetric). SW-B46 Methed
T196A, 1992

11, United States Emdronmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Mercury in Liquid Waste (Manual Cold-Vapor Technique).
SW-846 Method 74704, 1995

12. Unifed States Environmental Protection Agency, Test Methods for Fvaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolld Waste (Manual Cold-Vapor
Technique). SW-846 Method 74718, 2007,

13, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Mathads. Selenium (Atomic Absorption, Borohydride Reduction)
SW-846 Method 7742, 1594,

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Fhysical/Chemical Methods, Total and Amenable Cyanide: Distillation. SW-846 Method
9010C, 2004,

15. United States Emvironmental Pratection Agency. Test Methads for Evaluation Sctd
Waste Physical/Chemical Mathads. Cyanide Extraction Procedure for Solids and OIL
SW-845 Method 90134, 1996,

16, United States Emdronmental Protection Agency. Test Methods for Evaluation Solid
VWaste Physical/Chemical Methads, Cyanide In Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-B46 Method 9014, 2014,

17, United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads, pH Electrometric Measurement, SW-846 Method 9040C,
2004,

1B. United States Ervirorimental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Soll and Wa‘gsie d—l[ SW-B46 Method 90450, 204,
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