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Certificate No. : CO-006-65

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:
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1S0/IEC 17025:2017
NSC-TISLTIS 17
CALIBRATION 0367

th

Flow megsurement laborotory
on services department

NSC - TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice
TISCH

: TE-5025A
1710725

: Used item

- Pacific Laboratory Co., Ltd.
14/5358 Moo14, T.Bang Bua Thong. A.Bang Bua Thong,
Nonthaburi 11110, Thailand.

: 08 Jun 2023
113 Jun 2023
113 Jun 2023

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

123.04£3.0 C
:55.0+£15.0 %RH
:1010+ 10 hPa

: 24 hours at ambient conditions.
: The average values during measurem gntare 24.3 °C and 57.1%RH.

NOTED: The certificate Is valid only to the item calibrated an date and ploce of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.,

Calibrated by:

O Mr. Sgrawit Thachalad
& Miss Jittraporn Lertsomphol

\
NAC
_uc..ﬁz.»._.m ..wm.naﬁ;._.Mm CO..

—

Approved signatory:

Page 1 of 2 Pages

Callbration procedure:

The Orifice gas flow device was cakbrated against
Stondard Ratary Displocement Meter (Rodats
Meter) Model G55/IMC/W2-dp, The Wi-CL-004
was used as g calibration guideline.

Troceability:

This certificate provides o traceability of The
meesurement to recagnized the natianal
standardsyand to realization of the international
system of units{S!) through the V5L (National
Metralogy Institite of Netherlands) vie Certificate
number: G2234501

Uneertainty of Measurement:

The reported uncertainty of megsurement is based
on the standord uncertainty multiplied by a
coveroge foctor k=2, Which for o narmal
distribution corresponds to a coveroge pi iliey
of approximately 95%, The stondard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement

data - Guide to the expressian of uncertainty in
measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PE

IN WRITING FROM THE LABORATORY

RMISSION FOR REPRODUCTION HAS BEEN OBTAINED
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MEASUREMENT RESULTS: b___.___mc‘Nmﬁ Performance Test
The Qrifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as 2
medium In the $ystem. The standard conditions are 25°C (298,15 K} and 76U mmHg for standard te ture and standard pressure respectively Calibrated Date: 11 August 2023
Instruments Information
Table 1: The results of £ Standard calibration.data Analyzor Type: SO2 Analyzer Manufacturer Therma Envirenmental
Flow rate Prassure Temperature | Temperature | Ap_meter | Ap Orifice Standard Flow [0] Model: 436 SIN: 43C-65967-350
Plate , [Pa] [Ta] [Tm} ¥
m’/min mmHg L] € mmHg inH:0 3 - i
e Calibration System

1 0.706 755.735 24,45 2361 50.097 1703 1.302 0.659 Standard Gas

2 0.998 755.793 422 2366 63.145 F306 g6 0814 Calibrator Unit e =

3 1119 755.870 2425 2369 43,259 4386 2091 1.054 Dilutor Model Dasibi Mode! 5008 NO Conc = pliey

4 1.167 755.926 2411 2344 32309 4937 2.219 1.117 SIN: 705 S02 Cone 46 e

5 1.409 755.921 24.03 23,51 29.07% 7321 2.703 1354 ZERO AIR Genearator AP| MODEL 701 CO Conc 4,487

S/N: 1924 Expire Date: 12 Sep 2020
Stape {nl; e Environment: Temperature__255 _°C Humidity:_s1_%RH
Intercept (h): -0.02337
Carrelation coefficient {): 0.99984 Calibration Report
Span
=1} 0.01 i Zero 4 .
Uncertainty (k=2): 5 m’/min L T o T o Reading e
(8 (FPB) (PE8) (PeB) PP8)
Befora 0.0 0.1 0.1 400.0 A998 18
After] 0.0 0.0 0o 460.0 2000 o0
Table 2: The results of @ actual calibration data _
T
Flow rate Pressure Temperature Temperature Ap meter Ap_Orifice Standard Flow [04]
Plate fPal {Ta) [Tm] ¥
m'"fmin mmHg *c °c mmHg inH;0 m?Jmin

1 0.706 755.735 2445 23.61 50.097 1703 0.819 0.661

2 0.993 755.793 2422 2366 63.145 3.306 1.141 0.916

3 1119 755.870 @425 23.89 43259 4388 1314 1.087 Single Point Calibration Ghart

4 1.167 755.926 4.1 23.44 32.309 4937 1353 1.120

5 1,409 755.921 24.03 2351 29.073 7321 1697 1357

: 1.259
Slope [# 19 m
Intercept [}: -0.01471 & |
-
Correlation coefficient 099983 s
Uneertainty [k =2): 0.015 m’/min &
Reference (PPB)
***End of Certificate of Calibration®**
e
_ n.?KD e
Calibrate By :
Mr.PASAGORN SAMOL
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak %, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th
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Analyzer Performance Test
Analyzer Performance Test
Calibrated Date: 21 March 2023
Calibrated Date: 21 March 2023
Instruments Information
Analyzer Type : 502 Analyzer Manufacturer : T e —— Instruments Information
Model : 43C = Serial Number : umﬂ-ummou.u.d & Analyzer Type : S0O2 Analyzer Manufacturer : Thermo Environmental
Model : 43C Serial Number : 43C-58286-317
Calibrator Unit Standard Gas Concentration
Q__”:o_ Model : Dasibi Mode! 5008 Nithic Oxide [NO) 55.47 PPM Calibrator Unit standard Gas Concentration
Serial Number : 705 Sulphur Dioxide (502)  55.11  PPM Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
b N ) 5511 PPM_
1ERO AIR Genearator:  API MODEI 701 Carbon Monaxide (COJ 4,535 BEM Serial Number : 705 sulphur Dioxide (502 55.11 PPM
Serial Number : 1924 Cylinder number ERO129027 ZERO AIR Genearafor: APl MODEL 701 Corbon Monoxide (CO| 4,535 PPM
Expire Date: 29 Oct. 2027 Serial Number : 1924 Cylinder number EBD129027
—_— Expire Date: 29 Oct. 2027
Environment : Temperature__25.5 _‘C Humidity: 51 %RH
Environment : Temperature__255 "C Humidity:__ 51 %RH
Calibration Report
Zero Spon Calibration Report
Status Reference Reading Drift Reterence Reading ) Zero Span
(PPB) (PPB) (PPB) [PPB) (PPB) Drift% Status Reference Reading Drift Reference Reading D%
Before 0.0 0.1 0.1 400.0 393.2 -1.7 (PPB) (FPB) (PPB) (PPB) (PPB) .
After 0.0 0.0 0.0 4000 400.0 0.0 Before 0.0 0.1 0.1 400.0 393.4 17
After 0.0 0.0 0.0 400.0 400.0 0.0
[
Single Point Calibrafion Chart | | ]
| Single Point Calibration Chart
400 +— 4000
£ P 400,
= GartT 0932 _ = 400 Ve
o 300 — et = g Lee*" 3934
.M I!\lt 5 300 + .t.!
m 200 A— . e =-=#=-Before _ m_ | \\t‘
5 \\\ncn —-m—- Afler B pr o i - =+=-- Before
g 100 o= — S 7 & e —-m=- Alfter
| © g 22?T
| M n|wU_. 100 = \\\\i |
| 400 2 oy
_ Reference [PPM) 0 400
Refterence [PPM] |
- l\ o
Calibrate By : 33%9 Qaﬂm_b.auu vg Approve by : %ﬁﬁ@\ P N
MR. KITTISAK JANSANGWATTANA MR, PASAGORN SAMOL Calibrate By : AAGCWNG P UrhicS2 3724) Approve by : oﬁnnwﬂf@\
MR. KITTISAK JANSANGWATTANA MR, PASAGORN SAMOL
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CALIBRATION REPORT

Brand/Model: Teledyne-APIT100
Date of Calibrate : January 8, 2024

Equipment : SO: Analyzer
Serial No. : 1626

Reference Standard Cylinder No.: EBO128767
Certification Date: October 29, 2019 Expiry Date: October 28, 2027
Component: S02: 5562 ppm , NO: 57.21 ppm. CO : 4,551 ppm
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ENVIR SEAVICE CO.LTD
Analyzer Performance Test

Calibrated Date: 11 Augusi 2023

Instruments Information

Analyzar Type: NOMNO2/NOx Analyzer fact Thermna
SiN: 42C-69273-362

Model: 42C
Calibration Check { Before adjust ) Golthratior; Syson Talibrator Unit Standard Gas
Zero ! Span = P TiTutor Model Dasib Model NO Conc 4605 FEM
Expected f Evieoed. ] SIN: 705 $02 Cone 46.01 PPM
Serial Reading Value rif i = ZERO AIR Genearator API Mode! 701 €O Conc 4,487 PPM
No. g valu Value Diift | Reading Value Value 7 Drift SN ez Expire Date: 19 Sep. 2020
b) (peb) oP0) n_uﬂnwv (Ppb) (ppb) Environment: Temperature__ 255 ‘C Humidity__51 _ %RH
1626 0.2 0 02 400.8 400 | 08
Calibration Check { Before adjust )
v i Zero Span
Gebivfior OpE(ASR b e | GAS Reading Value Expecied Value Drift Reading Value Expected Value .
_ Zero Span {ppb) {orb) (ppb) (ppb) {pb) Dt
erial ; =24
A | Reading Value mﬁum_n_mn_ _ Ot | Reading Value |  ExPected | ot NO 01 0o 0. 3881 4000 05
No. (ppb) _Hm .% | b Yilue NOx 01 00 0.1 400.0 400.0 00
¥ Pp! p b) b b
P (ppb) | (ppb) (ppb) (ppb) Calibration Check ( After adjust)
1626 0 0 | o | 400 400 [} Zero Span__
GAS Raading Value Expected Value Drift Reading Value Expected Value .
(ppb) (et} (ppg) {ppb} {ppb) Drift¥e
NO 0.0 0.0 0.0 400.0 400.0 oo
NOx 0.0 0.0 0.0 400.0 400.0 0.0
4
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Single Point Calibration Chart

Analyzes Readng (NO)

Calibrate By - Mr. Pasagorn Samol
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ﬁ Analyzer Performance Test _ Test
Calibrated Date: 11 Augusi 2023 _ Analyzer Performance I'e
Instruments Information Calibrated Date: 11 August 2023
Analyzer Type: NONO2/NOx Analyzer Manufacturer Therma Environmental Instruments Information
Modsl: 420 SiN: 42C-63476-338 Analyzer Type: NONDZNOX Analyzer facturer Thermo T
i L —\ Model: 42C S/N: 65850350
Calibration System
Standard Gas Calibration System
NO Conc 4605 PPM Taibrator Unlt Standard Gas
SIN: 705 502 Conc 46 01 PPM T D 15008 NO Conc 46.05 PPM
ZERO AIR Genearator AP| Model 701 €0 Cong 4,457 PEM Dilutor wﬂ_,_n_ monm. # Moce o St iy
SIN: 1324 Expire Date: 19 Sep. 2020 ZERO AIR Genearator API Model 701 €O Conc 4,487 PPM
ey = : E: Date: 19 Sep. 2020
Environment: Temperatura__ 255 °C Humidity,_ 51 %RH SIN: 1824 xpire p.
ibrati i ent: T ture__ 255 _"C Humidity_ 51 __%RH
Calibration Check ( Before adjust ) Environm amperaiure__£3.9 _
Zero an Calibration Check ( Before adjust )
GAS Reading Value Expected Value Drift Reading Value Expected Value Zero Span
{ppb) {ppb} (ppi) (ppb) {ppb} Drift% GAS Reading Value Expected Value Drift Reading Value Expected Value
(peb) {pped (peb) {ppo) (peb) Drift%
NO 0.1 0.0 0.1 397.7 400.0 06
NOx 0.1 0.0 0.1 400.0 400.0 0.0 NO 0.1 00 0.1 3872 400.0 0.7
R i 0 0.0
Calibration Check ( After adjust ) NOx 01 0.0 0.1 400.0 400
Lero Span Calibration Cheek ( After adjust)
GAS Readngvalue | Expected Value ot Readng Value | Expecied Vaiie Zero Span
(ppb) (ppb) (ppb) (ppb) (ppB) Driftde GAS Reading Value Expected Vaiue Bt Reading value Expected Value
{ppb) (peb) (ppb) (epb) (ppb) Drift%
| _NO 0.0 0.0 0.0 4000 4000 060 |
NOx 0.0 0.0 0.0 400.0 400.0 0.0 NO 0.0 0.0 0.0 400.0 400.0 o 0o
NOx 0.0 0.0 0.0 400.0 400.0 00
Single Polnt Calibratlon Chart ]
Single Polnt Calibration Chart
50 5
2 — }
£ e 2
: - g
g - H
w M

NO Refarence Value (pob)

Calibrate By - Mr. Pasagorn Samol
Calibrate By = Mr. Pasagorn Samol
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Equipment : NOx Analyzer

CALIBRATION REPORT

Brand/Model: Teledyne-API/T200

Serial No. : 374 Date of Calibrate : February 14, 2024
Reference Standard Cylinder No.: EB0128767
Certification Date: October 29, 2019 Expiry Date: October 29, 2027
Component: S02: 5562 ppm , NO: 57.21 ppm CO : 4,551 ppm
Calibration Ormlni Before m&mw, ) L= —
Zero Span
| q - . : ]
Serial Reading Value | Expected Value Drift Reading Value | Tﬁmm%a Drift
No. (ppb) (ppb) (Ppb) (ppb) | (oob) (ppb)
NO/MO2/NOx NO/NOZ2/NOx NO/MNO2/NOx NO/NO2/INOx NO/NO2/MNOx | NO/NOZINOx
| 374 4.6/2.3/6.9 0/0/0 | 46/2.369 398.9/4.2/1403 1 400/0/400 -1.1/4.2/3.1
Calibration Check ( After adjust )
) Zero Span
Serial Reading Value | Expected Value Drift Reading Value mvﬂwtha Drift
No. (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
zomzm@_zox NO/MNO2/NOx NO/NO2/NOx ZOH_ZOIM.L_ZOx NO/NO2/NOx zo___zow_zov.ml
374 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 oo |
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THAI METEOROLOGICAL DEPARTMENT

kok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

4353 Sukhumvit, Bangna, B

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 7 February, 2024 Certification No. 075/24
Page : 1 of 6

Object E Precision Weather Station

Manufacturer : Davis Instruments

Mode No. : 6152C Model No. : 6152C

Mfg Code 3 Display BD181211032 Transmitter BD181211032

Customer . Blue Consultant Limited Partnership.

32/751 Pracha Uthit Road, Thung Khru,
Thung Khru, Bangkok 10140.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 10115 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
- Micromanometer  Theodor Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
N.L3.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemorneter Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry N0.8390/94 Wet No. 8389/94
: Thermoschneider No.9188 - testo, testo 645 Serj
STANDARD m,_PIOz_.m.«mm ; : Digital Ww&ﬁ@.m Type PTB220 «

Calibrated by : Z%?i/ m,wﬁ ; ) th
MrPisobd Pror

Mr, Watcharapol Subwat romsut

Mechanical Engineer

THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 075/24

7 February, 2024 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec imebes HIO | mcbenH20 | MUSEC misec misee
1.00 - L - 0.9 0.10
3.02 = - - 27 0.32
5.00 = = - 49 0.10
7.00 - * # 6.7 0.30
9.02 » g - 9.0 0.02
11.01 - - * 10.9 0.11
13.01 - = L 13.0 0.01
15.01 - - - 15.0 0.01
17.02 = e - 17.0 0.02
20.02 " - - 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180
270
Calibrated by : Z%@gﬁf
Mr. Watcharapol Subwat Me

Mechanical Engineer




THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Centification No. 075/24

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

7 February, 2024 Page : 3 of 6
Certification No. 075/24
Standard Barometer Tested Barometer Correction
7 February, 2024 Page : 4 of 6

Pressure Pressure

758.19 759.5 -1.31

Standard Temperature Sensor Reading
758.01 758.4 -1.38
Temp. Reading Corraction
758.84 760.2 -1.36 . . .
c c c

750.1 .

¥ %04 i3 45.3 45.3 0.0
759.29 760.6 -1.31 102 0.2 00
s 1608 ihD 158 15.9 0.1
750.65 760.9 -1.25

75877 761.0 -1.23

760.20 7615 -1.30

760.68 7618 -1.12

761.90 763.2 -1,30

762.08 763.3 -1.22

761.96 763.2 -1.24

761.83 7631 -1.27

758.62 760.1 -1.41 Calibrated by : \ _ A

758.91 760.3 -1.38 "

759.11 760.5 -1,39 Mr. Watcharapol Subwat

750.67 760.9 -1.23 Mechanical Engineer

759.98 761.2 -1.22

760.18 761.3 -1.12

Average

Calibrated by ZQT«DJZFI

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration
Date of Issue 7 February, 2024 Certification No. 075/24

Certification No, 075/24

7 February, 2024 Page : 5 of 6 Page: 60of6
Standard Relative Humidity Sensor Reading ._._._w\._._uaa
Humidity Reading Correction
% R.H. % R.H. % RH.
% T -1.90 o _ - ' A o
48.1 4 mideniuilvesusesn inseainru ﬂ&a Davis Instruments 11U TIPPING
65.5 67 ,-1.50
. % e BUCKET Product No. 6152C Mfig. Code. AZ170619040 yimsaouifioufuudaiasuiuy
1177779 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No. 71082

wazawsmi 91K egndesnusivaziBoaveuniesile (0.01 in/TIP)

Calibrated by : _ w \ C

Mr. Watcharapol Subwat
Mechanical Engineer o o dw o
(MI0IWTNA NTHUIAIY)

IrnsFngms
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Envi Equipment Serviee Co., Ltd.

110254 Moo 3, Tumbon Bang Rak Pharthana, Amphur Bang Bua Thong, Nonthaburi 11110

Tel. 098 362 9152, 089 478 TRES
E-mail: sales{@envi-ees.com
Certificate No.: E24-010009
Page.: 10l 6

CERTIFICATE OF CALIBRATION

Customer Pacific Laboratory Co., Ltd.
Address 14/5358 Moo 14, Tambon Bang Bua Thong, Amphoe Bang Buz Thong,
Nonthatburi 11110
Description of Equipment Console meter
Manufscturer Apex Instrament
Aiadel Number XC-5T2-OV
Serial Namber 1306033
1D./Control No.
Environment Condithons Temperature  (25%2)°C
Humidity (50 + 15) % RH
Cal. Date 020172024
lssue Date OHA12024
G Method or C; Frocedure Used
US EPA A '

This certificase ix ieaccsble 10 national sandard,

i Tl exoepn with prive Wiinicn apprmval sf the Techmeal Manager, Esrei Fauipment

Calibrated by

Mr. Sanya Sangnil

a coverage facsor of k=2, providing 1 95% aoafidenc bevel

Approved by

Technical Manger

Certificate No. : E24-010009
Page 2006

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Date | Time | 08012024 e [ std Temp | 293
Calibration | . | I
R’ No. SERZ-010002 Sid Press | 60
3 Barometric | |
b | S | | Preasure 76134 | mmbg | | Ki | 0386 |
DGM Serial Calibration | | I
Nk D0D09149 e Giaan | 1w |Ca-:w|em1:cmn: PASS
| Ran Time | Metering Console Calibration Meter \
| DGm Outlet | Outlet [ Outlet | Outlet |
[ Orifice | Volume Volume | Temp Temp Volume ! Volume Temp Tewp
Elnpsed DH Initial Final | loitial | Final | twitial | Fiesl | fnitial | Final
Q) P | V) | Ovm) | ) | (e | (Vi Vo) | () | fed
min mmHO | m m' o C m' m L
1260 13.0 4148650 | 4150050 6 6 189.02242 | 189.16326 6 26
12.60 13.0 4150050 | 4151450 26 26 189.16326 | 189.30454 26 k]
258 6.0 4151530 | 4152900 16 26 1R9.30622 | IR0.44564 6 6
#58 260 | 152930 | 15030 | 27 17 | 18944564 | 15058478 | 26 2
1395 40.0 4154400 | S15T20 17 7 1H9.50760 | IH9.87728 26 16
13.95 ap | 4157210 | G60010 | 27 27 | 1sowTTE | 10005784 | 26 26
([ ] 70.0 4160120 | 4162920 k1 7 190, 16956 | 19044818 FL) 5
1038 T0.0 4162920 | 4165720 7 7 19044818 | 190.72676 25 r-3
o.10 00 L16.5860 | 4168660 i 27 190,73910 | 19101656 I 25 25
%10 90.0 4168660 | 417.1460 o) 7 19101656 | 191,39332 25 | L3 |




EES

Certificate No. : E24-010009
Page :3ofb

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

5-POINT METRIC UNIT
Consale Model | . 10:45
Number XC-57T2-0V | | ‘Z‘k Time DED1/2024 AM
Console Serial Calibration
Nusihee 1306033 Reference No. SERAAIN
DGM Model Barometric
Number SK25EX P T61.24 nnHi
| DGM Serial Calibration
i | o0e0s149 i 0,999 Console Leak Check | PASS
Data Dry Gas Meter
| Calibrathon Factor Flawrate |
] 1 |
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Core | 0212 m'ys/min | Varistion
(\-'.....JJ ( Q) | (Vi) | (Qwims} | (YD (AY) [ Lo {&Ha) {&Ha)
m | mmin | m' mfmin m'fmin mm HO
0138 | oon | nass | oon 1004 0012 0011 AROIS 1.99%
0138 | non | oa3e | oen | oo 0015 0.011 ALTIT 1.700
midg | 00ls 0.137 nata 0.992 na 0006 45.59%0 0427
0138 | 0016 | 0036 | 0016 | 099 A2 0016 45774 1243
0276 | 0.020 | 0374 | o020 | 0994 0.002 0028 46,163 0146
0276 | 0020 | 0275 | o020 | 0997 0.005 0,020 45574 -0.143
0278 | o027 | 0274 | woze | 0osY 0005 0.026 45207 D810
0278 | a7 | o274 | o2 | 0987 0005 0.026 45120 2797
0278 | oo | 0273 | 0030 | 0981 0ot 0.030 45,190 as27 |
a8 | oo | o272 | oes0 | o970 | amid 0,030 45419 -0.598
0992 | ¥ Average | 48017 Pz A

Note:  Far Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas eter, acceptable

tolerance of individual values from the average & +0.02

For £Hg, orifice pressure differential that equates 1o 0.75 cfin (0.0212 m'imin) at standard
pressare, scceplable tolerance of individual values from the average s 20.2 inches (5.1

Meter Console Information

Certificate Na. : E24-010000
Page 4 of6

Std Temp 293
LB _ ! N
Coasole Serlal | 1306033 ll SidPress | 760 | mmHg
DGM Model Harometrie | ;
Cibe SK2SEX Petiuss | 614 mmHg | | Ki 0.386
DGM Serial | 59149 | oo Cousole Leak Check | PASS
Number 1 1 =i Lt
Calibeation Date: &1-2004 Caliration Referonce No SER24-010009
Meter Gamma vs Flowrate
1020
- - o -—
1010 | :
B 1.000
E | ——Ginmima Y
o 0990 = Max Allow ¥
; | Min Allow ¥
-
T — |
|
0om0 |
v NN [ NS KRS PP ST } |
0000 0005 000 0015 0020 0025 0030 0035
Flowrate Standardized & Comected {m'fmin)
Console Seriak 1306033

Certificate No, : E24-010009

Page :5of6
| Std Temp 293 LY
Calibration 1
| Ref Mo | SERZE-DIHNT | Sid Press 760 | mm Hg
| 76124 | mmHg ‘I Ki 0.386
| | .
Mtcr Gamms | 0.99% Console Leak Check | PASS
Calibration Reference Mo SER24-010009
Meter Pressure vs Flowrate
D040
0035 ’ =
0.030

Flowrate Standardized &
Corrected (m/min)
g

0010

Cansale Serisl 1306033

40,000 60,000

DGM Orifice AH (mm H20)

Certificate No. : E24-010009
Page :G6olé

THERMOCOUPLES SYSTEM CALIBRATION

| Due | Time 0w, 01:25 PM

(e Reference No. ERZ4010002

DGM Model Number Reference Thermometer DMIGICON

| DGM Serial Number 0009145 | Serial Number 183169105

| Meter Box Model Namber | JENCO 765 KF

| Meter Bon Serial Number 1C 13335 =

| Console Thermocouple Simulator
Meter Box Channel Tem perature Reading ( °C ) |
250 | 380 | 93.0 | 1490 | 2600 | 3710 | 4520 | $93.0 | 8160 | 10380
240 | 370 | 910 | 1470 | 257.0 | 3700 | 4820 | 5540 | 8170 | 10400 |
Aux |- - - = | - | |
Probe 190 | 240 | 370 | 910 | w0 H|
Filter 190 | 240 | 370 | 9ro | 14n0
1 Oven - - - P
| Exit 150 | 240 | 370 |
Tolsrance Range
Stack + 150%  Absolute Meter & 30°C
Probe £ 30°C Exit £ 20°C
Filter  + 30°C




EES

Envi Equipment Service Co., Lid.

1107254 Moo 3, Tambon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110

Tel. 098 362 9152, 089 478 7885
E-mail: salesi@envi-ccs.com
Certificale No. : E24-010011
Page.:10f3

CERTIFICATE OF CALIBRATION

Customer Pacific Laboratory Co., Lid.
Al 14/5358 Moo 14, Tambon Bang Bun Thong, Amphoc Bang Bua Thong,
Nonothaburi 11110
Drescription of Equipment Standard Probe Method 5
Manufacturer Apex Instrument
Model Number PS-SHY
Serlal Namber
1D Control No. -
Environment Conditions Temperature  (25+2)°C
Humbdity (504 15) % RH
Cal. Date 080172024
Issue Date 080172024
Calibration Method or C Proggdure Used
U5
Result of Calibration
" ' Sl - ol ol the —— R
Company Limied
rage facior o k=2, peviding 8 94% "
Calibraied by~ : Mr. Sanya Sangnil Approved by

{Mr. Mana Fucl
Technical Manger

Centificate No. : E24-010011
Page: 3ol 3

THERMOCOUPLES SYSTEM CALIBRATION

Sumpling System Equipment lnfurmation

Date | Time BRO2023 | 05:20 PM

| Probe Serial Number - | Calibeation Reference No. E24-010002
| Meter Bax Model Number JENCO 765 KF Reference Thermometer DIGICON
Meter Box Scrial Number JC 13335 Sertal Number | 183169105
| Thermotouple of Standard Probe methad S = length § foot
r Sct Point | Prabe Differcnce
100 100.0 8.0 054
% 1500 2480 038
300 300.0 2970 0.8
350 3500 470 0.48

Sampling System Equipment Information

CALIBRATION RESULTS

Probie Model PS-SHY Date

Probe Number - Barometric Pressure
Pitot Number - Digital Caliper
Pitot Tube Type Stype Serial number

5-Type Geometrie Pitot Tube Calibration

Calibration Condition

Cenificate No. : E24-010011
Page: 203

' Pitat tube/Probe: & PS-SHY I

Parnmeter Value | AMowsbic Range | Check |
Assembly level? Yes Yes Pass
t Ports Dumage? No No Pass
wl 0 | 0t <wl<+10® | Pass

i & i | [ 10" <a2<H10” _P"Z
| Bl 0 Srepl <+t | Pas
:'. - 02 o Sr<i2esse | Pas

¥ 0 NA E

S

¢ " 0 NiA -
- Dt 0375 | .ABB"10.375" | Pass
q _ll y A 09125 | LIDLSASIDU | Pass
AZDU L7 LOSSPUDVSLS | Pass

] ) Z=Atany 0046 .-ES.IH' | P_ma_
WeAwra | 0019 wei" | Pas

Remark:

1 centified that probe model: PS-SHY - meets or excecds all specifications, criteria and/or applicable design and is

hereby assigned a pitot tube certification factor of 0.84. See 40 CFR Pt 60. App. A, EPA Method 2 @W“ "‘%

4
*

&
3
*

5

%
N B 2

Envi Equipment Service Co., Ltd.

110254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bun Thorg, Nenthaburi 11110

Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ecs.com
Centificate No,: E24-010010
Page.: 1 0f2

CERTIFICATE OF CALIBRATION

Castomer
Address

Deseription of Equipment

Pacific Laboratory Co., Lid.

14/5358 Moo 14, Tambon Bung Bua Thong, Amphoc Bang Bua Thong,
Noathaburi 11110

Stainless Steel Nozle

Manufacturer Apex Instrament
Maodel Namber NS-SET-ODD
Serinl Number
IDJ/Control No.
Enviromment Conditions Temperature (154 2)°C
Humidity (502 15) % R
Cal Date BRAO1Z024
lssue Date 08012024
s ion Method or C: ¥ Used
LS EPA Mehod L inied State Esvironmental Prstection Apency)
This which reali of Unies (15).
Result of Calibration

This sersificaie mary mot be reperdnces ot than i Bll except with peics Writicn mpproval of the Tochnical Marsger, i Equrgencrt
Servacs Compary Limited.

Limited

expasded by & coverage factor of k=2, providie & 93% confidenss evel

Calibrated by

t Mr. Sanya Sangnil

Technical Manger



wdiiv aoa i WuSdo $ade dnlnamtunl)
CALL ME ENGINEER COMPANY LIMITED, [Head Office)
B9/553 W 5 aanawiing puvatung L 11140

lanthataar,

wmlszdnellun vl aons (Tax 10
0125564024574

Call Me

GASES AND FIRE DETECTION

Contact Us

E-Mall : service@callmeeng.com
Site  wenw.callmeeng.com

Tel :+GE{0)ED 890 8246
Line ID : @Callmeeng

(CALL ME ENGINEER OO,
Certificate of Calibration
CUSTOMER __._z_.— UNDER CALIBRATION (UUC) Cert. No. SE-CM24SERDOS
Name Description
Pacific Laboratory Co., Ltd. Flue gas analyzer Cal. Dae
Address Manufacturess Cal. Due
145358 Moo 14, Tambon Bang Bua Thong, Tosto Model 310 Wik Order No.
Amphoe Bang Bua Thong, Nonthabur 11110 5/N.A2898591 Cal. Temg.
Department/ Dividon/ Vessel Measuring Range Cal. Humidity
/A 02 : 0-21 %Vol, €O : 0-4000 PPM
Reference Standard Function Setup
— S
Decription Tert. No. Expired Date Ttems o2 [
756 Standard Nitrogen = 99.99 %Vol  DNHQ-44747-169649-10 18-Jul-28 Law alarm Nane Hone
< Linde Mixture Gas in Nitrogen 3278/22 17-0ct-24 High alarm MNone None
Component : C0 = 106 PEM,
02=181%
Unit Vol PPM
Test Result
Visual Check Criteria Result Operation Check Criteria Result
Structure Proper Good Baltery storige Functhon Pass
Indfication, Symbol and letter Proper Good Sucthon pump Function Pass
Gas sampling hose & probe Proper Good
o Calibration Result
= — P ﬂ# Parametor ) Zero Span Tewpand time Sec. Judgment| ote:
g H .% "~ | s | ce, | Before| Col. | After | Er. | S\, | Acc. |Bofore| Cal. | After | Eor. _ Acc. | Read |~ |-Respond time must be within 30 scc.
% w 28 M 2 w 02 (%voll | 00 | £15 _ oo | 00 | 00 _ 00 | 181 | #1.0| 182 | 181 [ 181 | 00 | <30 | 120 | Pass jlo reach to 90% of Std. eoncentration.
B e H 3 m a8 2 H 5 cofpPm) | 00 | 00 | 00 | 00 | 00 | 00 |1060] +50] 1000 1060 1060| 00 | s30 | 130 Pass_|
g4 Exin s 2
= W = m £ m = g§ L ? 1d, Head “Ace, = Acceptance, Err. = Error, Sec. = Second
58 e
8 ez = 52
w : i
0
m | B2 Comment/ Suggestion :
W w w By m m EB!
5§ i |l A
: H £t
. &8 M = b, )
m = m w 4= H H
= g3
3 =
m ] m B This LILIC that lhas been tested and calibrated to meet the manufacturer's published specifications in accordance with our qualily control system. The standards used for
b N / arg dand 1 bie to the National Institute of Standard and Technology [NIST), and have equal to or greater than the UUC being tested.
M i ¥ .m 1. A This result of calibration was found accurated as show on date and place of calibratien only.
= i “ - | v
=1 M &=
4 / ™
ﬂ e : 3 W g+ { X
(8] £ ] 4 SE4 1
m = m is 8 & Engi i E
8 s g [ Signatory Approv3l Signatory Company Stamp
R = . -
3 = R \lul
m m o = m
i3y 2 g
.2k W . o Wir Rt Lanasak Yunbuapar Wir Chaiwat Chuekfunthod
£ u £ B8 (Technical Specialist] {Gases Division Chie) Call Me
h m .m w m Date : 05-Jan-24 Date : 05-Jon-24 FALL P LA R T
z Z |

rrrnann nns AARET 1M
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Calibratech Co.,Ltd.

NSC-T

CALIBRATION 0030

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments :

Standard Weights

The Uncertainties are for a confidence probab

This cerificate may not be reproduced other than in fu

SAL-FONRT-03

Certificate of Calibration
66-200247-2 Page : 1of2

Pacific Laboratory Co., Ll

14/5358 Moo 14, T.Bang Bua Thong. A.Ban hong, Nonthaburi 11110 Tha

Electronic Balance
Manufacturer :  SHIMADZU
Serial No. : D316301828

Model : AP225WD
ID No. : LAB-BL-003
Capacity : 220 g Resolution : 0.00001g/102g, 0.0001/220¢

O site calibration was carried out at the Laboratory. Pacific Laboratory Co., Lid.
(25.110254) "C
(62.3 1o 64.8) %

Ambient Temperature :
Relative Humidity
Air Pressure : 1007.0 mbar

31 July 2023
31 July 2023
02 August 2023

Akaradath

ippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

tion 5, July 2015

Cert, No,

C02222345 10 Nov 2023 gy ( Thailand), (INIMT)

Approved by :

Laboratory Manager

of approximately 95%

excepl with the prior writien approval of the Calibratech Co., Ltd.

CAL

Calibratech Co.,Ltd.
1067 Moo 2, Sukhaprachasan 3 Rd., I I, Pakkred, hak 11120

Tek{02) 964-6211 Fax. (02) 964-5155, e-matl h. caliyahoo.com,

15t it 1 i

Certificate of Calibration
Certificate No. : 66-200247-2
Result of Calibration :

Without Adjustment

UUC Condition As-Received @ Gouod

Departure of indication from nominal value

Mominal Value C i U
(g) (g) * (g)
0.000 0.00001 0.000020
0000021
s LIV
i (LM 24
| [LACHEERI]
2 LACHEET
5 0000046
20 0.000073
50 000011
100 =(1.00005 0.00020

WHI ]

200 0,000 0

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a dard inty iplied by a ge factor k=
providing a level of conlidence of approximately 95%
Eceentrie error Load test : s

A B G D E

1 000004 0000 g

Repeatability Load test 3 200 o
Stdev. £ (000048 g

-olo-

L-FO031-03

5

Page : 20f2

()




SCIMET Co., Ltd.

m “ — g m.—. 1194 Soi Wachirathamsathit 57, Bangchak,
Phrakhanong, Bangkok 10260 Thailand Pttt e

Email:scimet2022@gmail.com, Tel:095-552-4939 CALIBRATION (454

Certificate No. C07230008

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: DR3900 Job No.: KSMT2300196
Serial No.(or ID): 2076219 Received Date: 14 July 2023
Manufacturer: HACH Issued Date: 14 July 2023
Condition: In Condition Page: 1of 3
Customer

Pacific Laboratory Co., Ltd.
14/5358 Moo 14, Bang Bua Thong, Bang Bua Thong, Nonthaburi 11110 Thailand

Calibration Place
Pacific Laboratory Co., _.E.Ahu_:.susn...._ssmmu Zone B)
14/5358 Moo 14, Bang Bua Thong, Bang Bua Thong, Nonthaburi 11110 Thailand

This cerificate is issued the units of
14 July 2023 o the Intemational
System of Units (SI). I provides traceability
of measurement to international or national
Environment Condition standard or other recognized national
standard laboratories.
Temperature: 299 °C + 01 °C The measurement uncertainty stated is

L the exp inty which is obtal
Humidity: 624 %RH + 0.4 %RH ot i ipliod by

the coverage factor (£=2) to provide a level
of confidence of approximately 95%. It is

The Method used determined in unnoanw_aw with the Guide to
In-house method, WI07, based on ASTM E 275-08 and S O LACHY I Meeme
ASTM E 387-04 These results may be affected by

I from speci The

Traceability results relate only to the fems tested,

calibrated or sampled. The report shall not
This certificate is traceable to the CRM maintained by National Institute be reproduced except in full without

of Standards and Technology (NIST) through Stama Scientific Limited. P ©' Soler G L,

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 109010

O
5 st ool

(Mr. Dumrong Boonsopon) P o e (Mr. Thalemngkeat Poungngam)
Person in charge Authorized signatory

FCO7-03: 30 MAY 2023

aGIMET

Certificate No.: C07230008 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at & nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
(nm) (nm) (nm) Measurement ( £ nm)
361.02 361 0.02 0.59
417.80 47 0.80 0.59
441,29 441 0.29 0.59
471.51 471 0.51 0.59
479.88 480 -0.12 0.59
513.75 514 -0.25 0.59
528.59 528 0.58 0.59
537.75 537 0.75 0.59
585.56 585 0.58 0.59
641.95 642 -0.05 0.59
684.70 684 0.70 0.59
747.61 747 0.61 0.59
807.04 807 0.04 0.59
879.68 879 0.68 0.59

uUSdn wetwn $wa (SCIMET CO., LTD.)

1194 Soi Wachirathamsathit 57, Bangchak, Phwakhanong, Bangkok 10260

Email. scimet2022@gmail com, Tel:

552 4939

iland

FCO7-03: 30 MAY 2023




MET

ANANUINGT 5-4
WONENSHIUNEULATBINBNTIVINTLAULRES

Certificate No.: C07230008 Page3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Standard absorbance Unit Under Calibration Correction Uncertainty of
Wavelength
(Abs) (Abs) (Abs) Measurement( + Abs)
0.0000 0.000 0.0000 0.0045
0.5617 0.560 0.0017 0.0045
420 nm
0.7392 0.737 0.0022 0.0045
1.0550 1.054 0.0010 0.0045
0.0000 0.000 0.0000 0.0045
0.5513 0.550 0.0013 0.0045
440 nm
0.7230 0.721 0.0020 0.0045
1.0324 1.031 0.0014 0.0045
0.0000 0.000 0.0000 0.0045
0.5036 0.505 -0.0014 0.0045
465 nm
0.6735 0.673 0.0005 0.0045
0.9615 0.964 -0.0025 0.0045
0.0000 0.000 0.0000 0.0045
0.5176 0.517 0.0006 0.0045
546.1 nm
0.6930 0.691 0.0020 0.0045
0.9908 0.990 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.552 0.0010 0.0045
590 nm
0.7196 0.717 0.0026 0.0045
1.0301 1.027 0.0031 0.0045
0.0000 0.000 0.0000 0.0045
0.5370 0.536 0.0010 0.0045
635nm
0.6862 0.684 0.0022 0.0045
0.9822 0.981 0.0012 0.0045
The End of Certificate

usdn meiun $ia (SCIMET €O, LTD.)

So1 Wachiratha

57. Bangchak, Phral

mail. scimet2022@gmail com, Tel: 095 552 4939

gy, B

260

FCO7-03: 30 MAY 2023




Professional Calibration & Services Co., Lid.
S0/888, 50/889 Moo 2, Rungsit-Nakomnayok Rd., Bungyeetho, Thunycbur,

Wmﬁscﬁwﬂ_wﬁdm_a»w._um _Hﬂo__oqa 1, (+6612569-5158 ACCREDITED
el: [+ -G64 utoline]. [+ &9 v ¥
CALIBRATION REPOR]

info@p-calcom  www.p-cal.com

Professional Calibration & Services Co.,Ltd.

Certificate zz_._..__....w: EL14068/24 P 2 of 3
age

. PCAL163759

" Description - Sound Calibrator ...
Manufacturer . Tenmars ) | %ﬁwﬁos
Model . TM-100 i b A B T o il
ound Level Meter 0306806101 A
Serial Number : 220501964 o ANAB : AC-2550 EL09782/23
und Level Calibrator 141208123 ANAB : AC-2500
Customer - Pacific Laboratory Co., Ltd. s i Drtie 2 _
14/5358 Moo 14, Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
g g, Amp! g 9 Condition as received : Normal
Nanthaburi 11110 Definitions :-
Date of Receipt ¢ .,m.._._,__mqrw.« * ANAB - The ANSI National Accreditation Board
Date of Calibration : 18-Mar-24
Environment : Temperature  23°C T 2°C

: Relative Humidity 50 % * 20 %

Calibration Method - Galibration Procedure Number CP-EL35

Calibration Results : See data attached
The reported uncertainty is pased on a standard uncertainty multiplied by a coverage factor
k = 2, providing a level of confidence of approximately 95%.

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratory
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professianal Calibration & Services Co., Ltd.

Calibrated By A &mulnmah Signature

Q 28-Mar-24
Mr. Watcharapol Horasit v
(Mz, ng Junphong) Issued Date




CALIBRATION REPOR'

Professional Calibration & Services Co., Ltd.

Certificate No.: EL14068/24

Calibration Results

Sound Calibration

Page: 3 of 3

50/40 Moo 5 T.Lat Sawai. A.Lanlukkas
Tel. +bh 2103-6290 Fax. +hb 2103-k291
Email.salesdaptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number : SC240007

Custormer : Pacific Labaratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Nominal Measured Value Uncertainty (£} Tolerance Limit Values
94 dB 93.9 dB 0.2 dB 835 -~ 94,5 dB
114 dB 113.9 dB 0.2 dB 1130 ~ 1150 dB

Notes:

1).  Tolerances or specifications report in table above are base on the product data sheet Sound Level Calibrator TM-100.

Description : Sound Level Meter W/ Number SC240007
Manufacturer 1 ACO Calibration Location : Laboratory
Model 6236 Ambient Temperature : 22%2°C
Serial Number 222020 Ambient Humidity : 55+ 15%RH
ID. Number N/A Received Date : 04-Jan-24

jé Calibration Systems Requirement of
&d to perform this calibration are

This certifies that the above instrument was calibrate
ISO/IEC 17025:2017 in accordance with refere

certified by or traceable to National Hnw%ﬁmw (] or other recognized national

International System of Units (SI
Unit).

Measurement uncertainties at the ti
the method described in The EXpr

The reported expanded ﬂgﬁdﬁzﬂ&aw
multiplied by coverage factor k= @E,wm\ he ¢
of calibration was found mnn_.:....m S % e

e calculated in accordance with
1 ent (M3003).

as the standard uncertainty of measurement
 approximately 95%. This result

Deseription Serial No. Traceability Due Date
Sound Level Calibrator 141011576 TISI: 22-LBO119 05-Jul-24

Authority of Calibration

Calibration Date : 05-Jan-2024
Issued Date : 12-Jan-2024

@.Nk Calibrated By : Ms. Hathaichanok Kaewsrisai

ﬂ Ms. Siranalan Lertmanees

Approved Signatory




APTITECH CALIBRATIO
50/40 Moo 5 T-Lat Sawais A- Lamlukkas P
Tel. +bb 2103-b290 Fax. +bb 2303-629%

Email- sales@daptitech-cal.com .

CALIBRATION REPORT

Certificate Number : SC240007

Calibration Method

ated by comparison measurement
bient environment controlled, bas
libration procedure employed are CP-7.2-01-107

The Unit Under Calibration (UUC) was calibr
calibration has been accomplished in an am
procedure. The identification of the laboratory’s c&

Calibration Results

Good

Appearance and function of use
Without any adjustment

Results of Calibration

t (Slow Mode)

d Level Measur

with sound level calibrator. The
e on the in-house calibration

(#) Uncertainty

Function UUC Range St

LA 40-130 dB dB 0.60 dB
0.60 dB
LC 0.60 dB
0.60 dB

Function () canoﬁmﬂ
LA 0.60 dB
0.60 dB
LC 060 dB
0.60 dB

--- End of Certificate ---

APTITECH CALIBRA'

50/40 Hoo 5 T Lat Sawais A.Lam
Tel. +bk 2103-6290 Fax- +hb 2L

Email.sales@aptitech-cal.&t

CERTIFICATE OF CALIBRATION

Certificate Number : SC240032

Customer . Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

Nonthaburi 11110

Description Sound Level Meter W/O Number 5240032
Manufacturer ACO Calibration Location Laboratory
Model 6236 Ambient Temperature 1 22249
Serial Number . 222167 Ambient Humidity 55+ 15 %RH
1D, Number : NfA Received Date 19-Feb-24

Calibration Systems Requirement of
to perform this calibration are

This certifies that the above instrument was ca
1SO/IEC 17025:2017 in accordance with 1

certified by or traceable to National Insti recognized national measurement

institutes which realizes the units of m of Units {SI Unit).

lculated in accordance with
nt (M3003).

Iincertainty of measurement
approximately 95%. This result

Measurement uncertainties at th
the method described in The EXf

The reported expanded un
multiplied by coverage facto
of calibration was found accl

aceabili Due Date

Description
TISI: 22-LBO119 05-Jul-24

Sound Level Calibrator

Authority of Calibration

Calibration Date : 20-Feb-2024
Issued Date : 23-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai

Approved Signatory

8.4

a Ms. Siranalan Le
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APTITECH CALIBRATIO
§0/40 Moo 5 T-Lat Sawais A.Lamlukkas pathumthani
Tel. +bh 2103-6290 Fax. +bb 2103-b291
Email.salesdaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC240032

Calibration Method

on measurement with sound level calibrator. The

The Unit Under Calibration (UUC) was calibrated by comparis
trolled, base on the in-house calibration procedure.

calibration has been accomplished in an ambient environment con
The identification of the laboratory’s calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and funetion of use :  Good
Without any adjustment

Results of Calibration

Sound Level Measurement (Slow Mode)

Function UUC Range Juc Error (£) Uncertainty
LA 40-130 dB dB 0.60 dB
dB 0.60 dB
LC dB 0.60 dB
dB 0.60 dB

s d Level Measu

Function "UUC Error (#) Uncertainty
LA dB 060 dB
dB 0.60 dB
LG dB 0.60 dB

dB 060 dB

--- End of Certificate ---

APTITECH CALIBRAT:

50/40 Moo 5 T.Lat Sawai- A-Lamlul
Tel. +bb 2103-b290 Fax. +hb 2103=EE9]
Email.salesdaptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number.: S5C240004

Customer . Pacific Laboratory Co.,Ltd.
Address . 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

Nonthaburi 11110
Description Sound Level Meter W /O Number 50240004
Manufacturer ACO Calibration Location Laboratory
Model . 6236 Ambient Temperature 20 9PC
Serial Number » 222017 Ambient Humidity 55+ 15 %RH
ID. Number : N/A Received Date 04-Jan-24

This certifies that the above instrument was
ISO/IEC 17025:2017 in accordance with
certified by or traceable to National
measurement institutes which realizes the
Unit). M

Measurement uncertainties at
the method described in The E

The reported expanded ui
multiplied by coverage factor
of calibration was found a

Description
Sound Level Calibrator

o o A
. e

Traceabili
TISL: 22-LBO119

mewmwwu” ﬁ,
¥ G- Mﬂ : 2

Calibration Systems Requirement of
d to perform this calibration are

other recognized national
rnational System of Units (51

acertainty of measurement

..?.oﬁ_.:mnn@ 95%. This result

Due Date
05-Jul-24

Authority of Calibration

Approved Signatory

Sh

[ . siranalen Lertman

O e

Issued Date :

Calibration Date : 05-Jan-2024

12-Jan-2024

Calibrated By : Ms. Hathaichanok Kaewsrisai




APTITECH CALIBRA
50/40 Moo 5 T.Lat Sawai~ A.Laml
Tel. +kk 2103-b290 Fax.+hbk 210
Email.salesdaptitech-cal.cl

APTITECH CALIBRATIO
50/40 Moo 5 T Lat Sawais A. Lamlukkas
Tel. +bb 2103-L290 Fax. +bb 2303-k29%
Email.sales@aptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number : SC240024

CALIBRATION REPORT

Certificate Number : 5C240004

Calibration Method
Customer +Pacific Laboratory Co.,Ltd.
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The Address . 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Description : Sound Level Meter W/O Number - 5C240024
Calibration Results Manufacturer : ACO Calibration Location : Laboratory
i Maodel : 6236 Ambient Temperature ;224250
Appearance and fyniction ofuse g mﬁm ) Serial Number . 222132 Ambient Humidity : 55% 15 %RH
Results of Calibration Without any adjustment ID. Number : NfA Received Date : 12-Jan-24

Sound Level Measurement (Slow Mode)
Calibration Systems Requirement of

UC Error %) Uncertainty ] This certifies that the above instrument was ci

i Range Sta . 3
Function UUC Rang I ISO/IEC 17025:2017 in accordance with d to perform this calibration are
B L6 ¥ 4 .
LA 40-130 dB d certified by or traceable to National Insti ognized national measurement
dB 0.60 dB institutes which realizes the units of : m of Units (SI Unit).

alculated in accordance with
(M3003).

incertainty of measurement
proximately 95%. This result

Lc dB 0.60 dB Measurement uncertainties at
the method described in The E;

dB 060 dB

The reported expanded un
multiplied by coverage fact
of calibration was found acc

Sound Level Measurement

Function UUC R UC Error {#] Uncertainty
LA -0.16 dB 060 dB Description B oo -
dB 0.60 dB Sound Level Calibrator & TISI: 22-LB0119 05-Jul-24

Lc dB 0.60 dB

dB 0.60 dB

--- End of Certificate ---

Authority of Calibration

Approved Signatory Calibration Date ; 15-Jan-2024
Issued Date : 18-Jan-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai

& Ms. Siranalal




.

APTITECH CALIBRATIO .
50/40 Moo § T. Lat Sawai. A.Lamlukkas pathumthani.
Tel. +hb 2103-L290 Fax. +bb 2103-6291
Email.salesdaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC240024

Calibration Method
The Unit Under Calibration (UUC] was calibrated by comparison measurement

calibration has been accomplished in an ambient environment controlled, base on the
The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Good
Without any adjustment

Appearance and function of use
Results of Calibration

Sound Level Measurement (Slow Mode)

with sound level calibrator. The
in-house calibration procedure.

[£) Uncertainty

Function UUC Range
LA 40-130 dB dB 0.60 dB
dB 0.60 dB
LC 40-130dB dB 0.60 dB
dB 0.60 dB

d Level Meas

Function uu (#) Uncertainty
LA 40-130 ¢ dB 060 dB
dB 0.60 dB
LC »cw—%ﬂmw dB 0.60 dB
... dB 0.60 dB

--- End of Certificate ---

APTITECH CALIBRA

50/40 Moo 5 T- Lat Sawais A-Laml
Tel. +kbk 2103-6290 Fax. +bb 210
Email.sales@aptitech-cal-com

CERTIFICATE OF CALIBRATION

Certificate Number; SC240028

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/O Number ¢ 8C240028
Manufacturer ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature ; R2FTVE
Serial Number . 222136 Ambient Humidity 55+ 15 %RH
ID. Number : N/A Received Date ; 19-Feb-24

alibration Systems Requirement of

This certifies that the above instrument was
1SO/IEC 17025:2017 in accordance with
certified by or traceable to National Institugs

to perform this calibration are
ognized national measurement
institutes which realizes the units of m of Units (S Unit).

culated in accordance with
(M3003).

certainty of measurement
proximately 95%. This result

Measurement uncertainties at
the method deseribed in The

The reported expanded un
multiplied by coverage factor
of calibration was found ac

Due Date

Description 1 ] ; y
141011576 i A s 05-Jul-24

Sound Level Calibrator

Authority of Calibration

Calibration Date : 20-Feb-2024
Issued Date : 23-Feb-2024
Calibrated By : Ms, Hathaichanok Kaewsrisai

Approved Signatory

ﬂ Ms. Siranal
.




APTITECH n»er_fZHo_

50/40 Moo 5 T Lat Sawais A.Lamlukkas _uua::-_ﬂ_._l
Tel. +bb 2103-k290 Fax. +kbk 2103~ -k29)
Email.sales@aptitech- -cal.com

CALIBRATION REPORT

Certificate Number : SC240028

Calibration Method

The Unit Under Calibration (UUC)
calibration has been accomplished in an am
The identification of the laboratory’s ca

was calibrated by comparison measurement with sound level calibrator, The
bient environment controlled, base on the in-house calibration procedure.

libration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use
Results of Calibration

Good
Without any adjustment

Sound Level Measur t (Slow Mode) _ T .
= e |
Function UUC Range Sta L UUC Error (%) Uncertainty
LA 40-130dB £ .16 dB 0.60 dB
- 017 dB 0.60 dB
Lc 40-130 6 dB 060 dB
17 dB 060 dB
Sound Level Measurement i
Function uuc : UC Error (£) Uncertainty
LA 0.60 dB
0.60 dB
o LC 0.60 dB
0.60 dB

--- End of Certificate ---

APTITECH CALIBRA

50/40 Moo 5 T.Lat Sawai~ A.La
Tel. +bb 2103-5290 Fax. +bb 21
Email.sales@aptitech-cal.col

CERTIFICATE OF CALIBRATION

Certificate Number : SC240021

Customer : Pacific Laboratory Co.,Ltd,
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description Sound Level Meter W/0O Number 5C240021
Manufacturer ACO Calibration Location Laboratory
Madel : 6236 Ambient Temperature ; 22EIC
Serial Number . 222048 Ambient Humidity 55+ 15 %RH
ID. Number : N/A Received Date 12-Jan-24

This certifies that the above instrument was ¢ alibration Systems Requirement of

1SO/IEC 17025:2017 in accordance with
certified by or traceable to National Instil

to perform this calibration are
.w.:ﬁha national measurement

institutes which realizes the units of m of Units (SI Unit).

lculated in accordance with
(M3003).

Uncertainty of measurement
pproximately 95%. This result

Measurement uncertainties at
the method described in The

The reported expanded un
multiplied by coverage facto
of calibration was found ac

Due Date

Description
05-Jul-24

Sound Level Calibrator

Authority of Calibration

Calibration Date : 15-Jan-2024
Issued Date : 18-Jan-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai

Approved Signatory

S

& Ms. Siranalan Lei




APTITECH CALIBRATIO
50/40 Moo 5 T-Lat Sawais A. Lamlukkas Pathumth
Tel. +kk 2103-5290 Fax. +bk 2103-b29%

Email- sales@aptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC240021

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound Hnu.i n.mrUBEﬂ The
bient environment controlled, base on the in-house calibration procedure.

calibration has been accomplished in an am
dure employed are CP-7.2-0 1-107

The identification of the laboratory’s calibration proce

Calibration Results

Good

Appearance and function of use
Without any adjustment

Results of Calibration

8 d Level M t (Slow Mode)

UuUC Error [t Uncertainty

Function UUC Range
dB 0.60 dB

LA 40-130 dB

dB 060 dB

dB 0.60 dB

Lc 40-130
dB 0.60 dB

Sound Level Measurement

Function UC Error (£} Uncertainty
LA dB 060 dB
dB 0.60 dB
LC dB 0.60 dB
dB 0.60 dB 1*

--- End of Certificate -

APTITECH CALIBRAT

50/40 Moo 5 T-Lat Sawai. A.Laml
Tel. +bb 2303-b290 Fax. +bk 2103
Email.salesdaptitech-cal .no.w el

CERTIFICATE OF CALIBRATION

Certificate Number : 8C240037

Customer : Pacific Laboratory Co.,Ltd.
Address . 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/O Number : S5C240037
Manufacturer : ACO Calibration Location : Laboratory
Model 1 6236 Ambient Temperature R 7 5 5 a2
Serial Number 1 222174 Ambient Humidity + 55+ 15%RH
ID. Number : N/A Received Date + 19-Feb-24

This certifies that the above instrument was Calibration Systems Requirement of

ISO/IEC 17025:2017 in accordance with
certified by or traceable to National Insti

to perform this calibration are
ognized national measurement

institutes which realizes the units of m m of Units (SI Unit).

lculated in accordance with
t (M3003).

uncertainty of measurement
roximately 95%. This result

Measurement uncertainties at
the method described in The

The reported expanded un
multiplied by coverage facto]
of calibration was found ac

Due Date

Description
05-Jul-24

Sound Level Calibrator 1410

Authority of Calibration

Calibration Date : 20-Feb-2024
Issued Date : 23-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai

Approved Signatory

alan

@\ Ms. Siran
O .



APTITECH CALIBRA

50/40 Moo 5 T- Lat Sawai. A.Lamlu

APTITECH CALIBRATION CX
50/40 Moo 5 T.Lat Sawai~ A.Lamlukkas Pathumt
Tel. +bk 2103-6290 Fax. +kb 2103-62%1 :
Email.salesdaptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number : SC240047

CALIBRATION REPORT

Certificate Number : SC240037

Calibration Method Customer . Pagific Laboratory Co.,Ltd.
) : : Address . 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The Nonthaburi 11110

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration procedure. .

The identification of the laboratory’s calibration procedure employed are CP-7.2-01-107
Description : Noise Dose Meter W/ O Number SC240047

Calibration Results Manufacturer : Soundtek Calibration Location : Laboratory
Model : 8T-130 Ambient Temperature r22£2°%C

Appearance and function of use 1 Good Serial Number 220100163 Ambient Humidity : 55+ 15 %RH
ID. Number N/A Received Date : 09-Feb-24

Results of Calibration Without any adjustment

Calibration Systems Requirement of
to perform this calibration are

S d Level M t (Slow Mode)

| This certifies that the above instrument was ¢
LUUC Error (1) Uncertainty 1SO/IEC 17025:2017 in accordance with
- dB 0.60 - dB certified by or traceable to National Instit

institutes which realizes the units of me

Function UUC Range

ognized national measurement

LA 40-130 dB
m of Units (SI Unit).

dB 0.60 dB

culated in accordance with
(M3003).

certainty of measurement
pproximately 95%. This result

Measurement uncertainties at
the method deseribed in The

dB 0.60 dB

48 Q.07 o The reported expanded un
multiplied by coverage factoi
of calibration was found ac

Function UC Error {t) Uncertainty .
LA dB 0.60 dB Description ceabili Due Date
; Sound Level Calibrator 1: 22-LB0119 05-Jul-24
| dB 0.60 dB
LC 130dB | ; o g dB 0.60 dB :
= 13,5 ; 07 dB 060 dB =

--- End of Certificate -~

Authority of Calibration

Approved Signatory Calibration Date : 10-Feb-2024
Issued Date : 13-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai

& Ms. Siranalan Lertmi

(] np




- e

APTITECH CALIBRATIO
50/40 Moo 5 T- Lat Sawai. A. Lamlukka~ Pathumthani
Tel.+bk 2103-b290 Fax.+kb 2103-k292

Email- salesiaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC240047

Calibration Method

evel calibrator. The

ed by comparison measurement with sound

The Unit Under Calibration (UUC) was calibrat . .
ent controlled, base on the in-house calibration procedure.

calibration has been accomplished in an ambient environm
The identification of the laboratory’s calibration procedure employed are CP-7.2-01-107

Calibration Results

Good
Without any adjustment

Appearance and function of use
Results of Calibration

Sound Level Measurement (Slow Mode)

Function UUC Range UC Error (¥) Uncertainty
LA 40-130 dB dB 0.60 dB

. : dB 0.60 dB

LC 40-130 4B |03 ~ 939 a8 | dB 060 dB
113.87 - dB 0.60 dB

Sound Level Measurement (E |

Function UUCR UC Error [#) Uncertainty
LA -0.06 dB 0.60 dB
dB 0.60 dB

LC Pl g %ﬁw dB 0.60 dB

& = dB 0.60 dB

-

--- End of Certificate ---

APTITECH CALIBRA

50/40 Moo § T- Lat Sawais A-Lanluk
Tel. +bb 2103-6290 Fax-. +bb 2103
Email.salesdaptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number: SC240043

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description Noise Dose Meter W/0O Number : SC240043
Manufacturer Soundtek Calibration Location : Laboratory
Model : 8T-130 Ambient Temperature : 22°82°C
Serial Number : 220100153 Ambient Humidity : 55+ 15%RH
ID. Number : NfA Received Date : 09-Feb-24

Calibration Systems Reguirement of

This certifies that the above instrument was ca
to perform this calibration are

ISO/IEC 17025:2017 in accordance with
certified by or traceable to National Instit
institutes which realizes the units of

ognized national measurement
m of Units (SI Unit).

lculated in accordance with

Measurement uncertainties at
(M3003).

the method described in The

The reported expanded un .
multiplied by coverage fac
of calibration was found ac

Due Date

Description
LB0119 05-Jul-24

Sound Level Calibrator

Authority of Calibration

Calibration Date : 10-Feb-2024
Issued Date : 13-Feb-2024

m “m Calibrated By : Ms. Hathaichanok Kaewsrisai

& Ms. Siranalan Lertmanee

Approved Signatory




APTITECH CALIBRATION €O
S0/40 Moo § T Lat Sawais A-Lamlukkas Pathumth:
Tal. +bb 2103-L290 Fax- +bb 2103-b29)
Email.salesdaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC240043

Calibration Method

calibrator. The
house calibration procedure.

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level

calibration has been accomplished in an ambient environment controlled, base on the in-
The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Good

Appearance and function of use
Without any adjustment

Results of Calibration

t (Slow Mode])

Sound Level Measur

(£) Uncertainty
dB 0.60 dB

Function UUC Range Stan
40-130 dB

LA

dB 0.60 dB

dB 0.60 dB
dB 0.60 dB

Sound Level Measur

UC Error (#) Uncertainty

Function
dB 0.60 dB

LA
.0.17 dB 0.60 dB
dB 0.60 dB

LC
dB 0.60 dB

--- End of Certificate ---

Professional Calibration & Services Co., Lid.
50/888, 50/889 Moo 2, Rungsit-Nakarnneyok Rd., Bungyesetho, Thuryabiur
Pathumthani 12130 Thoilond

Tel : {+468)2150-8441 [Autoline). [+66)2569-5158

infoBp-cal.com  www.p-col.com

© PCAL153035

Description . Sound Calibrator

Manufacturer . SOUNDTEK
Model : 8T-120
Serial Number 1 211203764

Customer . Pacific Laboratory Co., Lid.
14/5358 Moo 14, Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Date of Receipt : 01-Sep-23

Date of Calibration : 01-Sep-23

Environment : Temperature 23°C* 2°C

. Relative Humidity 50 % *20 %
Calibration Method . Calibration Procedure Number CP-EL35
Calibration Results : See data attached

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor

k = 2, providing a leve! of confidence of approximately 95%.

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratary
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Lid.

Calibrated By Authorized Signature

02-Sep-23

\\l/\ll

Mr. Varavut Sripanyachon

(Mr. Songpol Nakanurak) Issued Date



Professional Calibration & Services Co.,Ltd.

Professional Calibration & Services Co., Ltd.

Certificate Number:  EL38305/23 Page 2 of 3
Equipment Standards Used
_a Description Serial No. Traceability to Certificate No. | Cal. Due Date
| —
Sound Leve! Meter 030606101 ANAB : AC-2580 EL0G782/23 20-Mar-24
Sound Level Calibrator 141208123 NSC : Calibration 0037 EEL BP. 16/0365 05-Mar-24

| S

Condition as received : Normal

Definitions :-

+ ANAB - The ANSI National Accreditation Board
* NSC - National Standardization Council of Thailand

Centificate No.: EL39305/23 P
age: 3 o
Calibration Results
Sound Calibration
Nominal Measured Yalue UUC Error Uncertainty (£)
94 dB 9390 dB 0.10 dB 0.2 dB
114 dB 113,75 dB 0.25 dB 0.2 dB
End...




APTITECH CALIBRATION CO*
50/40 Moo § T. Lat Sawais A-Lamlukka: Pathumthani 12
Tel. +hb 2103-£230 Fax. +kk 2303-k29)
fmail.salesdaptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number : SC230375

Customer : Pacific Laboratory Co.,Ltd.
Address 14/5358 Moo 14 Tambol Bang Bua Thong, Amphee Bang Thong,

Nonthaburi 11110

Description . Spund Level Meter W /O Number : 8C230375
Manufacturer . Scarlet Tech Calibration Location : Laboratory
Model : 8T-11D Ambient Temperature ; 2222°C
Serial Number . 820968 Ambient Humidity : 55%15%RH
ID. Number : NfA Received Date . 25-Aug-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
f Metrology (Thailand) and/or other recognized national

certified by or traceable to National Institute ol
according to the International System of Units (SI

measurement institutes which realizes the units of measurement
Unit).

Measurement uncertainties at the time of est
the method described in The Expression.
The reported expanded uncertainty of

multiplied by coverage factar k=2 suc]
of calibration was found accurate as shi

iven where applicable. They are calculated in accordance with
and Confidence in ement (M3003).

: stated as the standard uncertainty of measurement
t covera = probability corresponds to approximately 95%. This result
on date and place of calibration only.

‘Standa
Description Serial No. Traceability Due Date
Sound Level Calibrator 141011576 TISI: 22-LB0O119 05-Jul-24

Authority of Calibration

Calibration Date : 25-Aug-2023
Issued Date : 28-Aug-2023

m.}%\___: Calibrated By : Mr. Rattapong Janpanya
.

| Quality Manager |

Approved Signatory

E\ Ms. Siranalan Lertmanesetsiri

D Mr. Sompoch Srisunart | Tecl

APTITECH CALIBRATION

50/40 Moo 5 T- Lat Sawai. A.Lamlukka- Pak

=

Tel. +bb 2103-b290 Fax. +bb 2303-L293 &
Email.salesdaptitech-cal.com g ’

CALIBRATION REPORT

Certificate Number : SC230375

Calibration Method

,:.R. Cs_mn Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has .Unnn accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use ¢ Good

Results of Calibration

Sound Level Calibration
- Frequency Weighting

Without any adjustment

- Resolution

Sound Level Measurement (Slow Mode)

m . - =

arameter UUC Range _ . AL 5. 1 : Error %) Uncertainty
LFp 20-140 d oy dB 060 dB
Ve dB 060 dB

LSp 20-140 93.5¢ | ; = dB 0.60 dB
u : . dB 0.60 dB

Lip 20-140dB° |° .~ 016 dB 0.60 dB
dB 0.60 dB

Parameter & _._wa (£) Uncertainty
LFp 20-140 4B dB. B | 0,06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 060 dB

LSp 20-140 dB 93.86 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB

Llp 20-140 dB 93.86 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB

--- End of Certificate ---




%

SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215052

Name of Product: Sound Level Meter

Model: §1-11D
Serial Number: 820385
Specification: Class 1
Conclusion: Pass

Date of calibration: 2023-12-15
Due Date: 2024-12-14

o Lw

Calibrated by:

| This report certifies that all calibration eguipment used in the testls traceable with the internal 1509001 procedures and meets all specification given in the

Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced eq i & procedures which permit comprehensive quality assurante verification of all data supplied herein.
. This certifi of ion shall not be rep! ed except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: 0K
2. Type & serial No. of Microphone: AWA14425-52473
3. Adjustments to indicated sound levels:

Type of Calibrator_BRK 4231

Sound Pressure Level_94.0 dB

Equivalent Free-field Spund Level (reference environment conditions} 93.8 dB

4, Measuring up limit: 140 dBA
5, Frequency weightings [Acoustic signal tests for Z weighting, other
electric signal tests. )

1 Frequency weighting / dB Norminal Frequency weighting / d8 ]
frequency fHz A c 7 frequency [Hz A c 7
10 =711 -14.6 0.2 1000 0.0 o0 01
20 -50.4 6.4 -0.4 2000 0.1 0.0 0.0
315 -39.4 -22 04 4000 1.3 0.1 0.0
63 -26.2 --0.8 -0.1 8000 1.2 0.8 0.0
125 -16.3 -0.1 0.2 12500 5.7 12 0.1
250 -B.5 0.2 0.0 16000 -11.7 -13.5 0.2
500 32 01 0.1 20000 -238 -258 0.3

6. Self-gencrated noise

Microphone replaced by electrical input signal device

7.3 dB(A) 11.2 dB(C) 13.3dB{Z)
7. F&S Weighting : .
Rate of the F weighting decrease (dB/s) 351
Rate of the 5 weighting decrease (d8fs) 43
Deviation of F&S Q1
8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 30.0 dB
Max error at 10dB steps upper reference sound level -0.1 dB
Max error at 1dB steps within 5d8 of the upper limit linear operating range 0.0 dB
Max error at 10d8 steps below reference sound level 0.1 dB
Max error at 1dB steps within 5d8 upper the lower limit linear operating range 0.1 d8
9. Tone burst response (A Weighting) =
Toneburst res;
single Toneburst duration /ms sanling
Larmarls Lagemae-la Lasls Lusgr-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -74 6.9 -7.0
50 -18.1 -26.9 -269 7.0
10 =271 ! -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Posttive half nominal value | Negative half | nominal value
LCpeak-LC(dB) 35 35 23 24 23 24

11. Overload indication:  Pass

12. Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB

Scancycle time: 60 S: Measurement period: 180 5.



Items Measured value/dB ._._.un..n““”_n_n__“_ﬁc_mﬁ._ Error/dB
LAeq,T 1032 103.2 a0
L5 110.8 v o 1108 oo
Lo 1088 1088 0o
Ls0 929 92.8 01
(L] 76.9 768 0.1
L95 75.0 749 01

Uncertainty of measurement resufts: 0.4 dB (k=2)

Environment conditions:
Airtemperature: 20 °C
Relative humidity: _ 60 %
Static pressure: 1018 kPa
References:
|EC 61672-3 Sound Level Meters Part 3: Periodic tests

SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215051

Name of Product: Sound Level Meter
Model: ST-110
Serial Number: 820384
Specification: Class 1
Conclusion: Pass

Date of callbration: 2023-12-15

Due Date: 2024-12-14

Jas L

Calibrated by:

This report certifies that all calibration equipment used in the test is traceable with the internal 1509001 procedures and meets all specification given in the
mManual(s) or respectively surpass then, and applies only to the unit identified above,

This certificate is produced with d i t & procedures which permit comp quality assurance of all data supplied herein
This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: 0K

2. Type & serial No. of Microph _AWA14435-54570 4. Measuring up limit: 140 dBA
3. Adjustments to indicated sound levels: 5. Freg y weightings (A tic signal tests for Z weighting, other

electric signal tests. |

Type of Calibrator_B&K 4231
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 d8

Frequency weighting / d& + Frequency weighting / d8
frequency [Hz A c 7 frequency /Hz A c z
10 -71.0 -1486 0.2 1000 0.0 0.0 0.1
0 -50.3 5.4 0.4 2000 0.1 0.0 0.0
315 -39.4 -2.2 0.1 4000 1.3 0.1 0.0
63 -26.1 -0.8 -0.1 £000 12 08 0.0
125 -16.3 -0.2 0.2 12500 5.7 -T2 0.4
250 -8.6 0.1 0.0 16000 1.7 -13.7 02
500 -32 o1 0.0 20000 -238 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

]

8.8 dB(A) 8.4 dB(C) 15.9 d8(2)
7. F&S Weighting
Rate of the F welghting decrease (dB/s) 351
Rate of the 5 weighting decrease (dB/s) 4.4
Deviation of F&S 0.1
8. Level Linearity [A-weighting at frequency 1 kHz)
Reference sound level 90.0 d8
Max error at 1008 steps upper reference sound level -0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0dB
Max error at 10dB steps below reference sound level 0.1 dB
Max errar at 1dB steps within S5dB upper the lower limit linear operating range 0.1 dé
5. Tone burst response (A Weighting) :
—
Tonehurst response [dB
Single Toneburst duration /ms
LasmarLa Lasearls Lar-la Luagrla
500 0.0 4.0 -29 70
200 -1.0 -T.4 69 -T0
50 -18.1 -26.9 -26.9 -7.0
10 272 ! -36.0 7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value | Negative half norminal value
LCpeak-LC[dB) 34 35 23 24 23 24

11. Overload indication: _Pass
12. Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 ds

Sweep amplitude: 40 dB
Scan cycle ime: 60 S; Measurement period: 180 5.

Thearetical calculated

Items Measured value/dB value/d8 Error/d8
LAeq,T 103.2 103.2 0.0
s 1108 1108 0.0
L10 108.8 108.8 0o
L50 918 0.1
(L] 768 6.8 o1
L95 750 74.9 01

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: 20 °C
Relative humidity: __ 60 %
Static pressure:  101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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Calibratech Co.,Ltd. s
10Ky 7 M 2, Sbbmprachasan | Ril., Wasstpond, Pekbmod. Nershabnn 11120 CALIBRATICN 6018
DAY DR ] Vs AT W8] 35, il cabbrmech clutphon wn,dim.mmm

Certificate of Calibration
Certificate No. : 66-420070-2 Page : Lof2

Submitted by : Iacific Laborstory Co. Lud,

1475358 Mou 14, T. Bang Bua Thong, A. Bong Bua Thong, Nonthabors 11110 Thailand

Equipment : Pt Meter with clecinde
pH meter
Menulacturer © Eutech Model : pH 700
Range : NiA - pH Resolution : 001 pH
Serinl Mo, ¢ 2841308 1D Ne. ; LAB-PH-002
Flectrode
Model : NA Serial No, ¢ 3052953
1D Na. - LAB-PH-002

o site ealibration was carried out st the Laboratory Pacific Labaratory Co. Lid,
(25010 25.6)"C
451047 %

Environment :
Ambiem Temperature
Relative Humidity
Date of Recelved =
Date of Calibration :
Date of lssue :
Calibrated by :
Calibration Method <

31 July 2023
1 July 2023
0% August 2023
Bunjesd Masri
In-hoise method CAL-M4201 direct mensurcinent by using standard voltage calibrasor
and using centified reference material {CRM)
Beference Standard Iastruments : This certification is trmceable to the International System of Units
L. Multiproduct Calibrator

I2No, G No. Dy Date Trnceability
ADM0S RG-E-004T1064 27 Aug 2023 National lstilute of Metrology Thailand (INIMT)
2. Standard Buffer Solution
pl Cot. Na, Lothe,  Eap Dot Traceabilivy
4.k 61270213 BI5161 19 Jul 2025 CPA Chem Lid. Accrelited i 150 17034 and 1SONEC 17025
6,955 61275614 ROR42R 2R May 2024 CPA Chem Lid. Accredited 1o 150 17034 snd ISOVEC 17025
997 61281073 SIs16) 19 Jul 2024 CPA Chem Lad, Aceradited to 150 17034 and 1SOALC 17025
Approved by :
T Bunjerd Masri )
Supervisor

The Uncertaintics are fir a confidence prabability of approximately 95%

Calibratech Co.,Ltd.
00T Moo 2, Solupraciasan | u‘w.mml 1na
Ve 0007} el 621 | Faun (000 9b- 5143, eyadl - calibemiech. libewicch.

Certificate of Calibration

Certificate No. : 66-420070-2

Poage : 20f2

Result of Calibration :

UL Condition As-Heethved 3 Cood

Punctian ; Elextrical memsurcmeni
H mier
Performing standaed curve by Mallipraducl Calibraior at pH [4.7,10)
Adjusiment Curve Applicd Voluage | Mominad Veloo | LILC Reading. Conreciiom Uncertsinty
al neanimal pH [V} CpMd LpH L mv ) Lmv) LimV]
1774500 4 am | s [ 012
47,10 0 1 T | w 01,1 [
1774500 it oo | 1775 oo 02
Funt 7 eneser with elecsrode
theee - bufTer ing, bufTer ominal pHl 14,7,10)
Adjastment Curve | Sundand (uffer | UUC Reading Correction Unzonainty
1 nominal pH (pHI [pH b LpH) LR L]
400K 40 oo 00097
4,710 (%15 7.000 o natl
P91 o i niid
Hamack

LILIC - Uil Uder Calibragios

This resal of calibration was Found corste # shawn an date and place of ealibration only.
“This reporied imeertainty of measirment was based on u standand uncereainty melliplied by a coverge factork = 2,
pruviding u level af confidence of approsimaicly 95%

sk




Calibratech Co.,Ltd. WoCTig- T8 T
THAT M 1 Sl hemprmchan § R, Rasgpond, Pakkred, Manthabur 11130 CALERNTION 1470
Tl 100} 88621 | Pan 100} Wk $ 583, wmiail - calibeatech, calfityabon com, calibeatoch. culihotmailoos

Certificate of Calibration

Certificate No. : G6-400424-1 Page : 1of2
Submitted by : Pacific Labomiory Co,, Lid
14/3358 Moa 14, T. Bang Bun Thong, A. Bang Bun Thong, Monthabue 11110 Thailand
Equipment Digital Thermameter with Thermisior probe
Temperature Indicator
Manufncturer - Fantech Model : pil 700
Range : M Resolution : 0.1 "C
Serial No. © 2841305 10 Mo, © LAB-PH-002
Thermistor probe
Maodel MiA Sheath Material : Stainless
Diameter @ 3 mm. Length : 15 mm,
Serial No. : FUSTEMBOIP 049 D Mo, @ LAB-PH-002
Environment : O site calibration was Earried oul atthe Labarstory, Pacific Laborstary Ca., Lid
Ambicnt Temperature (2501256) "C
Relarive Humidaty < (45w 47) %
Line Yoluge 3 220,010 2220) VAC
Date of Received : 31 July 2023
Date of Calibration : 31 Juby 2023
Date of lssue : 05 August 2023
Calibrated hy : Hunjerd Masn

Calibration Method : “This instrument was calibrated by In-house method comparison teelmique CAL-M4001
Ty compared with PRT in the liquid bath at the constant controlled termperuture.
The temperatune scale used was based on ITS-90

This certifi i traceable o the International System of Units
1. Platiruem Resistance Thermameter (PRT)

10 M, Cert.No.  DueDue Trassability
N0 TT-0074-22 20 Jun 2024 National Instinie of Mewrology Thailand (NIMT1
2. Standard Digital Thermemeler
10 Mo, Cert. Mo, Due Dale Traczability
400033 22ES69 22 Feb 2024 National Institute of Metrology Thailand (NIMT)
Approved by ﬁ/
T Hunjerd Masn |
Supervisor
are for u i 5%

Calibratech Co.,Ltd.
TI06T Moo 2, Salkhaprachase § R, Bangoond, Pakboed, Nonthaber | 120
Tl SA-621 1 Fn B2 8- 5053, vl - emlbwmtoch cnbfianhon com, cutilmiedb calihanimil eom

Certificate of Calibration

Certificate No. :  66-400424-1 Page : 2012

Result of C £ Withaut
UUC Canditlon As-Received 1 Good

Functbon 1 Tempersiiee measuremen
Iminersicn ing)  UUIC Rowding | Cormeetion Unscertaioty
{ mm. ) (R} ¢ ey (Wilal ]
s 25 5 248 02 e
Benuck

UUIC ; Unit Under Calibewsion

This resuilt of ealbration was Found accurnie as shown on duie and phice of calibratos only.

This reparied wncertainy of ivessurcent was based on 8 sandend wncentinty mulliphied by a coverge ficiork = 2,

level of confidens: i 95%

vl

Calibratech Co.,Ltd.
T 100 M 2, Sk bt § 1 angood, Pakkon, Nensthatun na
P duiy comail walitearch e wnbdwntech.

Certificate of Calibration

Certificate No. G-420070-1 Page : 1af2

Submitted by Pacific Loboratory Co.Lud.

1415358 Moo 14, 1. Bang Bua Thong, A Bang Bua Thong. Nonthabari 111 10 Thaitami
Equipment : pH Meter with electiode

i mater

Manufacturer : Futech Model ; pH 700

Range © MNiA pH Resalution : 0.01  pil

Serial Mo, : 2841305 1D No. o LAR-PH-002

Flecirnde

Model | NIA Serial No. ;913341

I Ne. LAB-PH-002

O ite calibration was carried out at the Labomtory Pacific Laboeatory Ca,,Lad,

Ambient Temperature @ (25.0 10 23.6)"C

Relative Humidity : 4510 47) %

Date of Recelved : A1 July 2023

Date of Calibrution 1 31 July 2023

Date of lssue : 05 August 2023

Calibrated by : Buijerd Massi

Callbration Method : [ -house method CAL-M4201 direct measurement by using standard voliage calibrater
and using certified reference material (CRM)

+ This centification is traceable (o the International System of Linits
1. Multiproduct Calibrator
DN, Cert Mo, Dus Datg Trmeeability
400005 SG-E-O04TVG64 27 Aug 2023 Natiaral Instinte of Metralogy Thailand (NIMT)
2. Standard Buffer Solution
wH Curt, Mo, LoiNe,  ExpDal Traceabiliny
AL 61270213 15161 19 Jul 2025 CPA Chem Lid. Accrdived 1o IS0 17034 and ISOAEC 17025
6.98% G1275614 BOR42R 28 May 2024 CPA Chem Lid. Accredited tn 150 17034 and ISOVEC 17025
947 61281073 HIS163 19 Jul 2024 CPA Chem Lid, Accredited i 1501 7034 and ISOAEC 17025
Approved by ©
1 Bunjerd Masri )
Supervisor
The L it rbability of i "

Calibratech Co,,Ltd,
1010047 s 2. Sk brachmmsn ., ergpone, Pokheed, Mot 111320
Teb (521 64-6211 Fan 1001 4064-5158, el - calibentech

Certificate of Calibration

Certificate No. @ 66-420070-1 Page : 20f2

Result of Calibration :

UL Comditlon As-Reeelved @ Goad

Funetion : Electrical mensurement
piH meter

Terfarming standard curve by Mulliprodust Calibrsor st pH (4.7,100

Adjusiment Curve Applicd Volage | Nominal Value | UUC Reading Crrection Uscerluinly
it mveninal il L mv {pi) Comali mvy| L mv) f£mvy
177 4800 4 400 | ITS an 012
47,10 D000 1 7.0 LAl -l 0086
=177 AN o 000 | <1778 no 01

Function & H meter wilh elociade
Perfoeming & fhree - bufTer standard cusve using balfer naminal pH (4,7.10)

Adjusiment Curve | Swsdand Bufler | LUC Reading Uncortainy
i nominal pH (phl LpH) (£pH)
40K am oo
4,710 GoHs ks e
9997 [CTT) A o

Hemark
LILIC ; Unit Under Calibration

This resslt of enlihration was foend sccurnte as shown on date snd plice of enlibration oaly.
This wies based & inty mwliiplied by age fcior k=1,

providing a bevel of confidence of approximaicly 95%

x>~




Calibratech Co..Ltd. : “hisi- ;
7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabun 11120 mwm_mqmmr_%_mwww Calibratech ﬂcsﬁa. o
Tel(02) 964-6211 Fox (071 464-3155, e-mail - calibratech. cal @yahoo.com, calibratech cal@howmail com 7/106-7 Moo 2. hasan 3 Rd gpood, Pakkred, _:Hu. N }
; 3 : . Tel(02) 964-6211 Fax (02) 964-5155, e-mail ; calibratech. cali@yahoo.com, ealibratech cal@hatmail.com
Certificate of Calibration Certificate of Calibration
Certificate No. : 66-400442-1 Page : 10f2
i 3 Certificate No. :  66-400442-1 Page : 20f2
Submitted by : Pacific Laboratory Co.. Ltd.

14/5358 Moo 14, T. Bang Bua Thong, £ Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

A. Bang Bua Thong. Nonthaburi 11110 Thailand
i t
Equipment : E in Glass Thermometer Fiinetion.s Tempmatite megstiEnet -
Manuf: SK Model A lce paint check : UUC* reading 0 ° C Standard reading 0.0925°C
acturer : odel i/
Range : 0°Cto 100°C Resolution : 1 “C
Serial N N/A 1 . Total 5 Srandard Reading| UUC Reading Correction Uncertainty
erial No. : /i mmersion : Tota
ID No. : LAB-TG-014 il LF ce L)
N 29.8114 30 -0.2 0.31
Environment : Ambient Temperature : 232 °cC
Relative Humidity i (50 + 15) %
Line Voltage i (220 + 22) VAC
Date of Received : 03 August 2023
Date of Calibration : 07 August to 09 August 2023
Date of Issue : 09 August 2023
Calibrated by : Chortip Samchusri
Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001

: P UUC : Unit Under Calibration
based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on 1TS-90 —

This result of calibration was found accurate as shown on date and place of calibration only.

Reference Standard Instruments : This certification is traceable to the International System of Units
ied by a coverage factork =2,

i i i i d rtainty multi
1. Platinum Resistance Thermometer (PRT) This reported uncertainty of measurement was based on a standard uncertainty

ID No, Cert. No. Due Date Traceability providing a level of confidence of approximately 95%
400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT) -~ allo -
2. Standard Digital Thermometer
1D No. Cert. No.  Due Date Traceability
400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
i i
Approved by : % \ )
{Bunjerd Masri ) F\x
Supervisor
The Uncertainties are for a confidence probability of approximately 95%
[a] E&EE

ed Gther than'in full except with the prior written approval of the Calibratech Co.,Ltd.

m B




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
514/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484 Catia.: 25REY
Page.: 2 0f 2

Condition of this result of calibration

Cert.No.: 23TW264

Page.: 1 of 2
1. Reference Standard Instruments :
- - . Iy ' . . - Qm
Omﬂﬁmmc ate O%- ‘”—.._mm‘”:‘nm This certification is traceable to the International System of c:_; through E.o reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).
Equipment : DO Meter ifi
Instruments Serial No. ID No. Certificate No. Due Date

Manufacturer : AZ 1) Burette 3 130BU10 23CG1172 22 Mar 2025
Model : 86031 2) Balance 1124013382  140RCO06 23MM18 20 Feb 2024
Serial No. : 1041263 2. Standard Material :-
ID No. : LAB-DO-002 Material Manufacturer Lot.No. Assay
Received Date : 14 December 2023 Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Test Date : 15 December 2023
Reference : 2312-0336WN-1 Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Submitted by : Pacific Laboratory Co.,Ltd. Dissolved Oxygen Probe No.: 10426897

14/5358 Moo 14 Tambol Bang Bua Thong,

Amphoe Bang Bua Thong, Nonthaburi 11110 Titration Method DO Meter

Standard Deviation

Laboratory Condition : Temperature (25+5)°C (Azide Modification Method) Reading

Hurmidity (50 £ 20) %

mg/L mg/L mg/L

Test Procedure : In - house method : CP-CHS (mgiL) (mglL) ( )

by Comparison Technique with Azide Modification Method 8.20 8.3 0.045
Tested by : Walalak Sirithean

.m“ - T
Approved by : ) This report was certified only for the instrument we tested.It is allowable to use for study
present to organization it may concerned

the system efficiency, The environmental impact control and
_7% Saithip Meangmai Intend to use for advertising and referral purpose is prohibited.T
() Warakorn _.mmﬁmm trakul other in full without written approval of the laboratory

{ ) Ponpan Paipim

Approved Signatory
his report may not be reproduced

-o0o-

Issue Date : 18 December 2023

Se.

B 0330751 a 1193970



. TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
\ A / CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERV ICES

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

TEL.0-2717-3000-29  FAX.0-2719-9434
Cert.No.: 23CH1197
. . . £
Certificate of Calibration Bp.: 12

Equipment : Turbidity Meter
Manufacturer : EZONDO
Model : TUB-430
Serial No. : 1000048
ID. No. : LAB-TB-001
Condition As-Received: Used ltem
Received Date : 22 September 2023
Calibration Date : 25 September 2023
Reference : 2309-0773WN-2
Submitted by : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14 Tambol Bang Bua Thong,

Amphoe Bang Bua Thong, Nonthaburi 11110
Ambient Temperature : (26 £+ 2.5) °C
Relative Humidity : (50 + 20) %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by

using Formazin standard solution
Calibrated by : Walalak Sirithean

Woraleom.

Approved Signatory

Approved by :

( ) Saithip Meangmai
( vf Warakorn Lerngagtrakul
( ) Ponpan Paipim

Issue Date : 27 September 2023

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

cal= may not be reproduced other than in full, except with the prior writlen

approval of the head of Calibration and Testing Equipment Services.

A 0011923

Cert.No.: 23CH1197

Page.: 20of 2
Condition of this calibration resuit
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (SI unit) through:-
- Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130ECO10 23C1361 13 June 2024
2) Electronic Balance 1124013382 140RCO06 23MM18 20 Feb 2024
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
HIMEDIA 0000522014 99.40%

2) Hydrazinium Sulfate

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

Calibration result

Performing three - Form
Turbidity Meter Serial Number : 1000048

azin suspension standard curve by using 0,100,800 NTU

Standard Uuc* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£NTU) k

0 0.00 0.0062 2.00
20 203 0.39 2.00
100 100.0 0.70 2.06
800 802 2.1 2.07

Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

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

factor k, providing a level of confidence of approximately 85 %.
-olo-

Warra ko

a 1181446



Calibratech Co

THOAT Moo 2. t

LLtd.

X
S
NSG-TISI- 1151 /025
CALIBRATION 0030

IRd, B d, Pakkred, 11120

Tel (025 964-621 | Fax (02} 964-3135, e-muil - cabil A : com, ileam

Certificate No, :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration
Date of Issue :
Calibrated by :

Calibration Method

Reference Standard Instruments :

Certificate of Calibration

66-400422-5 Page : 1of2
Pacific Laboratory Co..l.td, .

14/5358 Moo 14, T. Bang Bua Thong, A, Bang Bua Thong, Nonthaburi 11110 Thailand
Air Chamber {Incubator)

Model : TC 1358

Resolution : 0.1 °C

ID No. : LAB-I1B-001

Manufacturer @ Aqua Lytic
Range : N/A "C
Serial No. : 0614/000033

On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Lid

Ambient Temperature : (23.51024.2) "C
Relative Humidity (401045) %
Line Voltage (220.0 10 222.0) V
31 July 2023

31 July 2023

05 August 2023

Permpon Chanpu

CAL-Ma004, TLAS G-20

The temperature scale used was based on ITS-50

This certification is traceable to the International System of Units

Standard Digital Thermometer with RTD Probe

400029 & 400048  66-400067-1

T bili
Mational Institute of Metrology Thailand (NIMT)

Due Date
04 Aug 2023

Calibratech Co..Ltd.

71067 Moo 1,
Teli02) 964-6211 Fani

d. Pakkned.

haburi 11120

3 Rd., Bangp

Certificate No. :66-400422-5

Result of Calibration : Without

UUC Condition As-Received :

Adjustment

Good

Temp

This instrument was seiting air ventilation at position 0 (close)

HZ

?

e

8
5c
F \

02) 964-5155, e-mail - calibriech.cabi@yahoo com, calibratech .cak@hotmail.com

Certificate of Calibration

Page : 2of2

Inside of Chamber
W=051 m

=004
H =070

m
m

3

Capacity = 002 m

w

- - i Measured Temperature { ® C) (@ Sensor No. Uncertainty
Point | Temperatre | Temperatire
("c) (78} (*C) 1 2 3 4 - 6 7 ] 9 (£*Cy
200 20.5 03 2005|19.87] 19.94] 19.93] 19.93 | 19.91 20.00 | 20,01 | 19.90 0.77
Test Setting dicati i d Measured Overall
Point T Temp Uniformity Stability Variation
("C) (*c) ("c) ("c) (°C) (Cc)
20,0 205 205 0.33 0.39 0.8

Approved by : @\

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurale as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by 2 coverage factor k=2,
fid of approximately 95%

providing a level of

-ollo -




Calibratech Co.,Ltd.

iRd, B

T106-7 Mo 2. Fukk

NSC-TISI-TIB 17025
CALIBRATION 0030

d, Poikred, Nonthabun 11120

Tel (02) 964-6211 Fax.(02) $64-51 55, e-maul : calibritach. caliiyahoo. com, calibratech .cal fghomail.com

Certificate No, :

Submitted by :

Equipment :

Environment :

Certificate of Calibration

66-400422-3 Page : 1of2

Pacific Laboratory Co..Lid
14/5358 Moo 14, T. Bang Bua Thong. A. Bang Bua Thong, Nonthaburi 11110 Thailand

Air Chiamber (Oven)

Manufacturer ; Memmert Model : UN 33
Range : N/A "C Resolution : 0.1 “C
Serial No. B214.1879 ID No. ; LABR-OV-001

On site calibration was carried out at the Laboratory, Pacific Laboratory Ce., Ltd

P

T B s T T P AP R O S

nm:_unmﬁn_:,_ n.o ﬁa

77106-7 Mo 2. Sukhap gpood, Pakkred, N {11120
Tel (021 964-6211 Fax.{02) 964- ._.,w n.a_.-__ calibratech. calivaboo com, calibratech. cal@hotmail com

‘Certificate of Calibration

(30.0w32.0) "C
(50t055) %
(220.0 10 22200 V

Ambient Temperature :
Relative Humidity §
Line Voliage
Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :

31 July 2023

31 July 2023

05 August 2023

Permpon Chanpu

CAL-M4004, TLAS G-20

The temperature scale used was based on [TS-90

Calibration Method :

Reference Standard Instruments : This certification is traceable to the Inter | System of Units
Standard Digital Ther with Ther ple probe

1D No. Cert. No. Due Date Traceability

400029 & 400030  G6-400227-1 24 Oct 2023 National Institute of Metrology Thailand (NIMT)

-~

{ Bunjerd Masri )

Approved by :

Supervisor

The Uncertaintics are for a confidence probability of approximately 95%

Certificate No. :66-400422-3 Page : 20f2
Result of Calibration :  Withou Adjustment
UUC Condition As-Received : Good
Function :  Temperature measurement
This insirument was selting air ventilation at position 0 (close)
Inside of Chamber
W =040 m
4
4 & - -] D =033 m
' 3 H =040 m
3
Capacity = 0.05 m
| :
v
Front
w
Test Setting Indicating ,
Measured Temperature { * C) @ Sensas No. Uncertainty
Point | Temperature | Temperaiure
oy e) [ Rele) 1 2 3 4 5 6 7 8 9 (£*C)
104.0 107.0 107.0 1049 1047 104.2] 104.7] 103.1 [ 103.2] 102.9 104.2] 103.5 083
180.0 184.0 184.0 180.5| 180.3| 179.7| 180.3 | 176.9 176.8| 177.0] 1803 179.4 11
Test Sening i M d A i Overall
Point Temp Temp Unif Stability Variation
("c) {*c) ("c) ("cy t*c) (cy
4.0 107.0 107.0 1.5 0.3 23
180.0 184.0 1840 2.8 04 43
Remark The uncertainty is not combine uniformity of the air chamber
This result of calibration was found accurate as shown on date and place of calibration only.
dard y multiplied by & age factork =2,

This reported uncertainty of measurement was hased on a

providing a level of confidence of approximately 95%

-oflo -




Calibratech Co.,Ltd. : NSC-TISI-TIB1 7025
71106 7 Moo 2, Sulihaprachasan 3 Rd | Fangpood, Pakkred, Nenthaburi 11120 CALIBRATION 0030
Tel{02) 964-621 1 Fun{02) 964-5155, e-mail : calitvatech. cal@yahoo.con, calibratech, caliihotmnil.com

Certificate of Calibration

Certificate No. : 66-400422-4 Page : 1 of 2
Submitted by : Pacific Laboratory Co..Ltd
14/5358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110 Thailand
Equipment : Water Bath
Manufacturer : Memmert Model :  WNB 22
Range : NaA "C Resolution :0.1  "C
Serial No. : L514.0184 IDNo. :  LAB-WB-0O0L
Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Lid
Ambient Temperature : (30.010 3200 "C
Relative Humidity £ (501035) %
Line Voltage 3 (220.0 t0 222.0)V
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 05 August 2023
Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is ble to the International Sy of Units
Standard Digital Thermometer with RTD probe

1D No. Cert. No, Due Date Traceability

400029 & 400031  66-400225-1 28 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by : “m \

( Bunjerd Masri )

Supervisor

The U inties are for a confid probability of approximately 95%

2 L o o .
Calibratech Co..Ltd.
T106-7 Moo 1 iRd
Tel(02) 9646111 Fax(02] $6d-5

d, Pakkred, bur 11120
133, e-mail - calibrsech. cal@yahoo.com. calibratech cal@botmail.com

Certificate of Calibration
Certificate No. :66-400422-4

Page :20f2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function :  Temperature measurement

Front
Test Setting Indicati d Temp (" C) @ Sensor . Measured Measured
Uncertainty .
Point | Temperature | Temperature No. Uniformity Stability
("c) ("c) (" 1 2 3 4 5 (£°C) ("c) (*c)
95.0 95.0 95.0 94.46|94.37| 94.38| 94,38 9441 0.18 008 0.04

Remark The uncertainty is not combine uniformity of the water bath

This result of calibration was found accurate as shown on date and place of calibration anly.
dard i Itiplied by a ge factor k=2,

This reported inty of was based on &

providing a level of confidence of approximately 95%
-allo-
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SCIMET Co., Ltd.

1194 Soi Wachirathamsathit 57, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Email:scimet2022@gmail.com, Tel:095-552-4939

SGIMET

NSCTISETIS 17025
CALIBRATION 04954

Certificate No. C07230008

Calibration Certificate

Equipment: SPECTROPHOTOMETER

Model: DR3300

Serial No.(or ID): 2076219

Manufacturer: HACH

Condition: In Condition
Customer

Pacific Laboratory Co., Ltd.

Job No.: KSMT2300196
Received Date: 14 July 2023
Issued Date: 14 July 2023
Page: 1of 3

14/5358 Moo 14, Bang Bua Thong, Bang Bua Thong, Nonthaburi 11110 Thailand

Calibration Place

Pacific Laboratory Co., Ltd.(asUfiiin1svindau Zone B)

14/5358 Moo 14, Bang Bua Thong, Bang Bua Thong, Nenthaburi 11110 Thailand

Calibration Date
14 July 2023

Environment Condition
Temperature: 289 °C

Humidity: 624 %RH =

The Method used

In-house method, WIO7, based 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 Starma Scientific Limited.

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 109010

7
s

(Mr. Dumrong Boonsopon)
Person in charge

This cesificate is issued the unitz of
ding to the Ir i

System of Units (SI). it provides traceability

of measurement to international or national

dard or other recog national
standard laboratories.
The measurement uncerainty stated is
the expanded inty which is ined

from the ¥ iplied by
the coverage factor (4=2) to provide a level
of confidence of approximately 95%. It is
determined in accordance with the Guide to
Expression of Uncertainty in Measurement
(GUM).

These resulis may be affected by

jations from specified it The
resulls relate only to the items tested,
calibrated or sampled. The report shall not
be reproduced except in full without
approval of SCIMET Co., Ltd.

ool

(Mr. Thalemgkeat Poungngam)
Authorized signatory

FCO7-03: 30 MAY 2023

SCIMET

Certificate No.: C07230008 Page 2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral E dwidth of Std at 5 nm and UUC at5 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
(nm) (nm) (nm) Measurement { £ nm)
361.02 361 0.02 0.59
417.80 M7 0.80 0.59
441,29 441 0.29 0.59
471.51 471 0.51 0.58
479.88 480 -0.12 0.59
513.75 514 -0.25 0.59
528.59 528 0.59 0.59
537.75 537 075 0.59
585.56 585 0.56 0.59
641.95 642 -0.05 0.59 ]
684.70 684 0.70 0.59
74761 747 0.61 0.58
807.04 807 0.04 0.59
879.68 879 0.68 0.59

uEdn swtiwn 3a (SCIMET CO,, LTD.)

194 Ssi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand

Email scimet2022@gmailcom, Tel 095 552 4932

FCO7-03: 30 MAY 2023



e ——

_|_ 7 Z Z 7 Hanna Instruments (Thailand) Lt

wjm:_.:j@j_”w 410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-n

Huaykwang. Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4 198

d.

aae

e
ACCREDITED
— .

CALIRATEN LASSRATIR®

AC-3061

1

IMEI

Cerlificate No.: C07230008 Page 3of 3
Certilicate No. : HIT-2320-0605

Calibration Results:
Without Adjustment .
Page: lof 2
CERTIFICATE OF CALIBRATION

Photometric Accuracy (Absorb )

Wavelength Standard absorbance Unit Under Galibration co mwo_._ =
Qﬁwu A_Z_«ob ..% Equipment : COD Test Tube Heater
s nag 0.0000 Meter Model : HI839800-02 SerialNo.: 07430016101
420 nm ””MMM M”Mc 0:0047 Tube Heater : 25 Vial Capacity Accuracy : +afe
._Hcmmo ._“amM MM“H Temperature Range : -10°Cto 160 °C Temperature of Reaction : 150°C
0.0000 0.000 0.0000 Ambient Temperature : (25%2 06 Relative Humidity : (50 +15)% RH
o 0.5513 0.550 0.0013 Manufacturer : Hanna Instruments Made in : Romania
Q.7290 0.721 0.0020 Condition As-Received : New Product Reference : RE230837
M.&ﬁ e 0:0014 Customer name : PACIFIC LABORATORY CO..LTD.
. OMMMM ”M”M HM“HH 14/5358 Moo 14, Tambel Bang Bua Thong.
nm 0.6735 0.673 o0k Amphoe Bang Bua Thong. Nonthaburi 11110
0.9615 0.964 -0.0025 Received date : 26 May 2023
0.0000 0.000 0.0000 Calibrate date : 26 May 2023
546.1 nm O:a178 0.517 0.0006 Issue date : 20 May 2023
B fe 0.0020 Calibrated Location : Hanna Instruments {Thailand) Ltd.
“MM“N ”””M ”MM”” Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure
— 0.5530 0.552 A0 CP-04 by using certified reference matery I
Akl 0.717 0.0026 -
1.0301 1.027 0.0031 of M. Pichit Petthong %‘\\ -
0.0000 0.000 0.0000 Calibrated by : [ M. Jakkapob Pentisan Approved by : _,H_ﬂ._f_.nﬂw?ﬂn:.awlmr:_
635nm 95970 0.536 0.0010 [ Mr. Channarong Soinak Authorized Signatory
0.6862 0.684 0.0022 “HANNR |
0.9822 0.981 0.0012 _.__q,_,.w_ﬂu“::ﬂ”aw.iai
The End of Certificate This certificate was certified only for the instrument we calibrated.
This result of calibration was found accurate an date and place of calibration only.
** This nymmm”n .q.mw.ﬂﬂ.wn reproduced o_mmqﬂuﬂ :a:., n,m_mﬂusl:: ﬂuﬂjﬂ:ﬂ_lnz =R
approval of the head of Hanna Instrument (Thailand).

usgn ¥hediun 3a (SCIMET CO, LTD.)

194 Son Wachirathamsathit 57 Bangchak Phrakhanong, Bangkok 10260 Thaland ‘
Email scimet2022@gmail com, Tel: 095 552 4939 FCOT-03: 30 MA’ —
o Y 2023
— =




HANNAM

instruments

Condition of this calibration result

Reference Standard Instruments:

Instruments Model

ate No. | HIT-2320-0605

WK2207-065-1 | WK Electric Co.,
_

Page:2of 2
Serial No. Certificate No. _ Traceahle |
MY 44065265 m
|
|

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value

i+ Uncertainfy

) Tolerance of _ Acceptance
]

_
_ _
Via o) O P o gk |
_ (Vial) (°c) ) c) uuc (°c) Criteria |
pa— o {
| 25 Vial 150.0 150.01 0.60 2 Pass _
Figure: Shows the location of the temperature source.
(TA) (2a) (3A) 14A) _ (5A)
150.18°C | 14951°C | 149.84°C | 150.03°C _ 149.29°C
(1B (28 (3B) 4B) | (5B)
149.82°C 150.88°C 150.64°C 150.18°C m 149.63°C
[ o (20) (0) (40) (50)
_ 1
| 1a9.60°c | 15008°C | 15052°C [ 1s0.53°C | 149.73°C |
_ _ _
| 2 |
| D (2D) | D) EL
| 15002°C | 149.85°C | 1s0.01°C | 14937°¢ |
(1E) (2E) _ (4E) |
“ |
| 15024°C | 14946°C | 150.77°¢ | 149.63°C |

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncerfainty. and then Mot

More than the Tolerance value of UUC, therefore concluded that pass.

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

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

** End of certificate **

Hanna Instruments (Thailand) Litd.

HANNA <. afan

:mﬁm.:—.—._ﬂ—.._.—“m 410/67-68 Soi Ratchadapisek 24, fapisek Rd., Samsen-nok, = o ACCREDITED
LN ey
Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 oo ../../4 I3 et iroay

Certificate No. : HIT-2409-0306
Page: 1 of 2

CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater

Meter Model : HI839800-02 Serial No. : 04500100101

Tube Heater : 25 Vial Capacity Resolution : 01°C

Temperature Range : (-10 to 160)°C Temperature of Reaction : 150°C

Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference : RE240346
Ambient Temperature : (25 +2)°C Relative Humidity : (50 £ 15)%RH

Customer name : Pacific Laboratory Co., Ltd.

14/5358 Moo 14, Tambol Bang Bua Thong,

Amphoe Bang Bua Thong, Nonthaburi 11110

Received date : 23 February 2024

Calibrate date : 28 February 2024

Issue date : 29 February 2024

Calibrated Location : Hanna Instruments (Thailand) Ltd.

Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference standard instruments.

2 \\\\..

Mr. Anan Suwanchaisakul

Calibrated by : E. Mr. Pichit Petthong Approved by :

[ Mr. Channarong Soinak
Authorized Signatory

Instruments
(Thailand) Limiten

This certificate was certified only for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration only.

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

approval of the head of Hanna Instrument (Thailand).




I 72 Z 7 Certificate No. : HIT-2409-0306

——.-w._”-.c:._ﬁ—._ﬁm Page:20of 2

Condition of this calibration result:
.H.. Standard [nstr : This certification is traceable to the international unit of unit maintained through:
Instruments Model Serial No, | Certificate 2..“. 1 Traceable
Data Acquisition Switch Unit 34970A MY44065265 | WK2307-164-1 WK Electric Co., Ltd.
Digital Thermo-Hygrometer HT-7718D ALOT155 24H41 i i
~ Association (Thailand-Tapan).
Measurement Temperature Source Accuracy for COD Reactor.
Capacity Nominal Value Average Value Uncertainty of Measurement
(Vial) o) °0) *°c)
25 Vial 150.0 149.7 0.51
Unit: °C
(1A) (2A) (3a) (4A) (5A)

149.089 149.882 149.793 149.236 149.232

(1B) (2B) (3B) (4B) (5B)
148.957 | 150.216 | 150.303 | 149.455 | 150.097

($[)] (20) (3C) (40) (5C)
150.178 | 150.454 | 150425 | 149.388 | 149.209

(1D) (2D) (3D} 4D) (5D)
149.021 | 150.183 | 150.171 | 150.221 | 149.563

(1E) (2E) (3E) (4E) (5E}
149.125 | 149200 | 149.952 | 150.236 | 149.346

Figure: Shows the location of the temperature source.

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

** End of certificate **

The Uncertainties are for a confidence proba

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid. -

'E.as_.a

CAL

Calibratech Co.,Ltd. NSG-TISI-TIS17025

71106-7 Mao 2. Suk 3 B d, Pakkred, Nonthaburi 11120 CALIBRATION DO30
alibratech . cal@yahoo,com, calibratech _cal@hotmail.com

Certificate of Calibration

Tel(02) 964-6211 Fax.(02) 964-51 55, e-mail :

Certificate No. : 67-400217-1 Page : 1 0f2

Submitted by : Special Lab Envi and Consultant Co., Ld.
47/91 Moo 3 Thambol Tha-it, Pakkret. Nonthaburi 11120

Equipment : Temperature controlled enclosure(Incubator)
Manufacturer : Lovibond Model : FKU 1800
Range : N/A "C Resolution ;: 0.1 'C
Serial No. : 0925481-19 ID No. : LB-Eq-005
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co.. Ltd.
Ambient Temperature : (2401025.0) "C
Relative Humidity £ (50w35) %
Line Voltage i (226.010 226.5) V
Date of Received : 20 April 2024
Date of Calibration : 20 April 2024
Date of Issue : 26 April 2024
Calibrated by : Kirtisak Kokaco
Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe
1D Mo. ert. No. ue Date ceabili
400046 & 400047 67-400047-2 26 Jul 2024 National Institute of Metrology Thailand (NIMT)

Approved by : \\_."

{ Surachai Promthong )

Laboratory Manager

ty of approximately 95%

i3

(O]

|



CAL
Calibratech Co.,Ltd.

71067 Moo 2. Sukhapmehasan 3 Rd.. Bangpood. Pakkred, Nonthaburi 11120
Tel(02) 9646211 Fax (121 964-51 35, c-ma . caliz yahoo.com. calfi hotmail.com

Certificate of Calibration

Certificate No. :67-400217-1

Result of Calibration :  Without Adjusiment
LUC Condition As-Received : Good

Function : Temperature measurement
oi at position 0 [elose)

This instrument was selling air ve

Page : 2 0f2

Inside of Chamber

ﬂ ; W=055 m
2 4 D =073 m
4 o 5
] 3 H =050 m
i
Capacity = 0.20 m
Hi
aw Hi2 8
h'd
- -
Sc
D
v R 5
- Front _
o »
Test Seuing Indicating
f Measured Temperature ( * C) @ Sensor No. Uncertainty
Poiml | Temperawre | Temperature
(cy (<) (gD 1 2 3 4 5 6 7 8 9 (£%c}
30,0 0.0 30.0 30.09| 3021 | 30,18 | 30,17 30.52| 3049 30.13 | 30.32) 30.13 031
350 350 350 34.95(3517(3513|35.14| 35.62| 35.67| 35.04 | 35.40| 35.19 032
370 370 37.0 36.94]37.16] 3713 | 37.11 | 37.60 | 37.64 | 37.02 | 37.37 | 37.16 033
Test Senting Indicating Measured Measured Overall
Point Temperature Temp Uniformi Sial Variation
(e ("C} (CY ("C) *cy ("C)
300 30,0 0.0 0.42 0.03 046
330 350 350 0.50 0.04 0.77
30 30 3.0 0.51 .06 0.79

Remark The uncertainty is nol combine uniformity of the air chamber
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
-olo -

Special Lab Envi and Consultant Co., Ltd.
47/91-93,96 Moo 3, Tambol Tha-lt, Pakkret, Nonthaburi 11120
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INNOVATIVE INSTRUMENT CALIBRATION LAR
Pacific Laboratory Co, Ltd. NNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE %

ANSI Malinal Accrecililion aatd

JIIIIIII

PACIFIC
g LABORATORY €0., LTD. 14/5358 Moo 14 Tambol Bang Bua Thong 7139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEO. ..
. ) = wiw Bulunfivl Buavguus e ACCREDITED
Amphoe Bang Bua Thong, Nonthaburi 11110 AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND = ~ T e———
CALBRATION LABORATORY
Tel. : 0-2045-2446-7 Fax, : 0-2045-3991 TEL: 166)0-2116-5860 | FAX: (66J0-2 A0 AC-2961
Page 1/2
. Certificate of Calibration
Personal Pump Calibration Report
Customer Certificate No : 24-AFM-016
Calibrate No. CP147/2567 Name - Pacific Laboratory Co., Ltd. Request No : Req-2024-0078
Calibrate Date @ April 17,2024 Address - 14/5358 Moo, 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong
Equipment Type : Personal Pump Nonthaburi 11110
Calibration Type DRYCAL DC-LITE FLOWMETER Unit Under Calibration Details
Calibration : 20,25 Umin
Wolurrie for oaiarsl i Measurement ltem ¢ Air Flow Meter
Environment Conditions : 29.0 DegC.
Environment Pressure 1 T58.0 mmHg. Manufacturer : Bios
Customer Name vith grssnduwmed $1im Model . DCL-M Sensor Model : Low Flow
Serial Number 104699 Sensor Serial Mumber : 2014010014
1D g
1. | S/N19930 | 20 Vmin 2069 | o003 Location of Calibration : LAB4 AIR VELOCITY METER
A i e ———— T
2, I|_wx2 20200804105 2.5 Vmin 2531 ol 2535 N.m|mm =L |m.m|wo .|m.m|mn . — o.oc|mﬂ 1 Calibration Environment and Details
. = — —t -1 T 7 Temperature :23°C+3°C
I — = St I T Humidity : 55 %RH £ 20 %RH
— o I . I | Barometric Pressure  : 1013 hPa+ 10 hPa
N ) Received Date : 9 January 2024
[ o, o L i) S — S Calibration Date : 26 lanuary 2024
_ — I A — A e, e (A B \ouse method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
I = —t ——T 1 | 0 > Reference Standard Model Serial Number | Traceble Due Calibration
————— s M Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 12 July 2024
E—— E— == [ i - Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024
= e I i B =i Temperature meter GT 11 08000057 Qreborn 27 February 2024
I i , B Pressure meter CPG2400 41000KDU/651882 TPA 7 November 2023
= —t 1 Traceability :

— —— T This Certificate is traceable to S1 Unit through Sensidyne A2LA Accreditation No. 3943.01

i . s Note :
i - i = - The reported uncertainty is based on dard inty multiplied by the Coverage Factor k =2, providing a level of confid
approximately 95 %.
waogﬂoﬁr
Calibration By : §.® Approved By : MEm
Mr. Noppadon Luangart Mr. Pacit Mathavom

Calibration Engineer Supervisor

Calibration
By Service Calibration Engineer

Issue Date : 26 January 2024

Page 1/1
without written approval of the Innovative Instrument Co.. Lid,

The results related anly to the item calibrated. The certificate shall not be reproduced except in
FM-708-AFM-01 Rev.00 Issue date 01/07/19



INNOVATIVE INSTRUMENT CALIDRATION LAL - %
INNOVATIVE INSTRUMENT €O LT HEAD OFFICE = 2 -
. = 2L ans) i Bea " - .
7139 MO0 13, SOISUNTINAKORN 11 TAMBON BANG RALQ. == o autai usgai e AECREDITED
= o ;
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10840 THAILAND = CALIGRATIGNLARORATOAY -, A | i :
FEL: (G6H0-2116-5860-1 FAX: (6610-2116-7140 Page 2/2 . KA
Calibratech Co.,Ltd. e
R 71067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nenih CALIBRATION 0030
Certificate No : 24-AFM-016 Tel (03} 964-821 1 Faxct i1 calibratoch, caki@ vahoo com, calibritech el @homail com
Request No : Req-2024-0078 s T :
Certificate of Calibration
Result of Calibration : . ||_ Certificate No. : 66-200247-2 Page : 1 0f2
Error Uncertainty -
Temperature Pressure STD vuc Submitted by : Pacific Labieratory Co., Ltd.
0 (kPa) (Vmin) (Ifmin) {I/min) (V/min) 14/5358 Moo 14, T.Bang Bua Thong, A Bang Bua Thong, Nonthaburi 1110 Thailund
(0 A
23.10 101.30 0.050 0.0496 -0.0004 TR Equipment : Elecronic Balanice
23.20 10132 0.100 0.0994 -0.0006 0.0028 Manufacturer :  SHIMADZU Model : AP225WD
23.30 101.33 0.199 0.1981 -0.0009 0.0056 Serial No. : D316301828 ID No. : LAB-BL-003
P N S 001 1.000 -0.001 0.014 Capacity : 220 g Resolution : 0.00001g/102g. 0.0001g220¢
23.20 101.24 2.001 1.998 -0.003 0.028 Environment : On site calibration was carried out at the Laboratory. Pacific Laboratory Co., Ltd.
po i 2002 3.008 0,006 0.043 Ambient Temperature : 25.110254) °C
= S0 S UUC : Unit Under Calibration Relative Humidity : (6231064.8) %
- UUC Reference Condition : At atmospheric pressure and room temperature condition AdiPressire ; 1007.0 mbar
* ting condition by using equation :
- Flow Rate was corrected for non-standard operating Date of Received : 31 July 2023
Pret - Tmeas Date of Calibration : 31 July 2023
as = Qref X — X
O.Emmm o f Peet Teet Date of Issue : 02 August 2022
where @ =Flow Rate P = Absolute Pressure T = Absolute Temperature Calfbrated by Akaradath Thippichai
Meas = Measurement Condition ref = Standard Condition Calibration Method : In-house method CAL-M2001 based on UKAS Fublication ref : LAB 14
Edition 5. July 2015
* Indicates non accredited Reference Standard Instruments : This certitication is traceable 1o the International System of Units
d tificate
End of Cer Standard Weights
E261-E2624 C02222345 10 Nov 2023 ional Instinne of Metrology (Thailand], (NIMT)

Approved by :

{ Surachai Promthong )

Laboratory Manager

The Uncertaintics are for a confid probability of approxi ly 95%
Ofs

._._.._.rm. cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd

20}

juced except in full, without written approval of the Innovative Instrument Co.. Ltd.

FM-708-AFM-01 Rev.00 Issue date 01/07/19

“The results related enly 1o the item d. The certi shall not be rep



CAL

Calibratech Co.,Ltd.

d., Bangpoad

Certificate No. :  66-200247-2

ut Adjustment

Result of Calibration : W

UUC Condition As-Received : G

rom nominal value

Departure of indi
*|| Nominal Value Correction
(g} (g
0.05
0.1 000001
] 1
2 0.00000
5 -0.00001
50
100
150 -0.0001
200

s reported uncerainty of measurement was based on a standard uncer

proximarely 95%

Repeatability Load test

Stdev

L-FOO31-03

Page : 20f2

ANANUINA 5-7
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THAI METFOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 29 January, 2024 Certification No. 039/24

4353 Sukhumvit, B

B

THAI METEOROLOGICAL DEPARTMENT

kok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 039/24

29 January, 2024 Page : 2 of 2
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globa Correction Wet Bulb Correction
i C c c 'c c o
50,12 50.2 -0.08 50.1 0.02 50.2 -0.08
40.24 40.3 -0.06 40.2 0.04 40.2 0.04
30,18 302 -0.02 30.1 0.08 an.2 -0.02

Page : 1 of 2

Object i Thermal Environment Monitor
Manufacturer : QUEST TECHNOLOGIES
Type ” QUESTemp®34
Serial No. TEDOB0013
Customer Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,

A.Bang Bua Thong, Nonthaburi 11110.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1016.2 hPa

STANDARD THERMOMETER

- Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: testo, testo 645 Serial No. 02848057 - Thermoschneider No.6169 , No.6178
: TT-3 Serial 43BE04

Japan Meteorological Agcency

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer

?EF

Calibrated by : _ “ _

Mr. Watcharapol Subwat

Mechanical Engineer
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From gt tn Ourome

Agilent 55 240 280 Series Atomic Absorption
Soectroscopy Systems
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommendad service for your analytical
systems to assure reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
dawntime and keep your systems operating at their peak. This checklist will be completed at the
end of the senvice and provided 10 you as a record of the instaflation

Note: While non-current production AA instrument and or accessory models are not covered
specifically in this document it can be used as & basic reference.

For more information about Agilent Technologies services please visit our web site using the
following URL  http:/fwww.agilent.com/en-us/senvices

Customer Information

1 Customers should provide all necessary operating suppiies upon request of the engineer

2 Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures,

3 Any parts, not included in the Parts Lists section of this document, are not part of the

service, nor are they included in the price of this

SEMICE.

4 If 3 system requires the use of extra or special procedures andfor parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revon, 10,00, Isswed. November 2021

© Agient Techncloges. irc. 2021

ot Agilent
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Instrumend Preventive Maintenance Chacklist

P bty Do

Important Customer Web Links

For more infarmation about Agi T
following URL: hitp/fw

repar

vices, nlease visit our wehsute using the
enfce

To access Agilent University, vistt hito:/ fwww agile v/ o learn about
training options, which include online, classroom and onsn!e delivery.

A training specialist can woek directly with you to help determine your best options.

A useful Agilent Resource Center web page is available, which includes shon videos on
maintenance, quick lists of consumables for new instruments, and ather valuable information

Check out the Resource Page here: hiips//fwww aglent com/en-us/agilentres

Meed technical support, FAQs, supplies? = visit our S
R fwww ent comy/search/suppor

1Ome page at

Get answers. Srmremsm'\ls Bulld wﬂneclions
Jain the Agitant C v &t kttps/ /oo d

Service Engineer’s Responsibilities

Contact the customer and ensure that all necessary supplies are available befare the
preventive maintenance visit

Confirm the ability of the instrument to deliver a5
Agilent A safe operation flow chart. (Refer directly to !he M 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

Only select those pages that relale (o the syslem or module being serviced

wia the

Complete empty fields with the relevant informatian
Complete the relevant checkboxes in the checklist using either a X" or tick mark "™

Check "Section not applicable” check baxes to indicate services/tasks not deliversd, as
appropriate.

Complate the Praventive Maintenance service in the order of the tasks listed.

Complete the Service Review section together witk customer
Complete the fislds for page numbers at the foot of each selected page
Complete the total number of pages field in the Service Completion saction

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

This information is subject to change without notice

Agilent
Lana'ﬁ'lumuau
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Instrumant Preventive Malntenance Checklist

Instrument Mainte

System Information

Id, Check this bax if an instrument configuration report is attached instead of completing the
table.

Inetrument Systern Nameand 10 | 140 €5 8 [ty (3o | uke ve 1588
Instrument Systern Site and
Location ey ol b Ut/ UTED T 10 ereemnd

List System Companent Product Numbers Hat “"s‘?"""“""""“"
H disnp MyRiLtan |

2 o 144h My 156007

3

4

5

[

7

[

L

wt Tectnkagan. e 2051 ': :.': Agilent
onansluminu
Agilent
CrossLab Preventive 2 Checklist
it nis

Preventive Maintenance

FLAME SYSTEM section
O Section not applicable
Electronic components

& Review and confirm Instrument configuration data in SVD

O confirm power supply voltages using the SV Power Supply diagnostic.

@ For Dual Beam instruments - Confirm REC using the SVD REC
diagnostic.

Mechanical components
3" Check the burner adjuster contrals for complete and free movement. If the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease.
E’Run SVD tests to exercise all motor drives over the full range of their travel:

@ Check that extemal optical surfaces are clean - Clean or replace as required
[ Use SVD ard perform Mono Wavelength Correction.

[ Use SvD and perform Stit Calibration.

@ Use SVD and perform Grating Squareness Diagnostic.

3" Use SVD and perform Zero Order Offset/Mono Correction.

@ Use SVD and perform Wavelength Repeatabiliy.

Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
toage.

@ Check that the signal energy of the D2 and HC lamps track properly. Advise customer if
their D2 lamp is showing emission degradation due to age.

Parvgion: 1300, hause Kovernber 2021

© Aglent Teshnciogien. Ine. 2071

5. Agilent
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t Breventiv Checkhst
From it 10 Duazee

[ agilent A4 safe jon flow chart i jons (to

If the PM can be perfarmed),

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
that use of the d d,

WDéscuas any specific issues with the customer before starting.

O For HF application systems, If standard sample introduction system was not installed, ask
the custormer 1o install L r/a

X Review the logbook for problems and
[@Save instrument control settings befare starting the procedure
(¥ Perform a general inspection of the system for cleaniiness.
[ Check for proper i of parts, sensors etc

@ Creck system for required instaliation of components, settings 25 oefined by current
Service Notes

H Check for required firmware updates and verify with customers if they would like them
installed.

D"Llse SVD to perform a Full Wavelength Scan for Cu HCL - "As found test_1”
[ ‘Perfarm a Basic Cu ABS test - “As found test 2"

;{Pnnt the Detalls page or screen captures of the test results and attach fo the end of this
checklist.

Fevmion 1000 ssed Novembs 00

© Aghirt Teeonologies, me. 20371

% Agilent
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L]

Sample Introduction and Atomization

3 Inspect the bumer interlock plate to ansure that the interlock pin is secure and correct for
the burner type.

ﬂ’CIean the burner siot with a clean white card.

X Check the unifarmity of the slot width

@7 Clean the bumer if required,

Bl Change the bummer e-ring.

@ Clean the nebulizer, spray chamber and liquid trap.

& Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber

& Check that the pressure relief bung releases readily

Z{Chaﬂge a-rings on the fuel and oxidant delivery barbs

& Leavethe liguid trag EMPTY and verify the flame will not ignite in this state.

& Refillliquid trap and check that averfill drains freely into the drain/waste tube.

[ Check the drain/waste tube for good drainage. It should not have tight bends, kinks of loaps
and the lower end must be above the liguid level in the waste vessel

Z'Check and clean the igniter electrode

Instrument Preventive Maintenance Checklist

@ Pressure test for leaks
[ Leak test gasbox intemal components and connections
@ Check safety interlock status and cperation using the SVD

ngnhe a flame.

B Check that you can adjust the nebulizer uptake rate from 4 1o 6 5 mL per minute.

L Optimize the instrument ready 1o perform Cu sensitivity test.

Efm:alea manual method to perform a Basic Cu ABS test - "Final Performance Testing *

Q’R:un 2 PM completed sensitivity test for & 5 ppm copper sample and record the results in
the A4 PM F test results and table

Bevinon 10 00 rmed: Novarrber 3031

& Agplerd Technologies. Ine. 2021

, i Agilent
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it i intanance Checklist

FURNACE SYSTEM section
P’S‘ecnar. not apphicabis
Electronic components
O Review and confirm instrument configuration data in SVD
O confirm power supply valtages using the SVD Power Supply diagnostic.
Mechanical components

O Run SVD tests to exarcise all motor drives over the full range of their travel:

O Check that external optical surfaces are clean = Clean or replace as required
O Use SVD and perform Mone Wavelength Corection.

O Use SVD and perform Siit Calibration.

0 Use SVD and perform Grating Squareness Diagnostic.

0 Use SVD and perform Zero Order Offset/Mono Comection,

0 Use SVD and perform Wavelength Repeatabllity.

0O physically inspect selected HC lamps (customer to supply per their :mlce}anc measure
the % Gain for each lamp. Advise if lamps are sh d
1o age.

O inspect the GTA workhead gas hoses and connections for leaks.
O Pressure test for gas leaks

O 1f the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level - this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

O Inspect the GTA workhead water hases and connections for leaks.

O check all graphite components and replace if necessary.
Bevttion 000, Iassed Noverba 2031

© Agplern Technokoges, Inc. 20
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Instrument Preventive Maintenance Checklist
o ract i e

O Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing.

O Piace the T-piece inan bath ining strong gent 1-5% Decon 30 or
similar, for approximately 5-10 minutes.

O Wash the T-piece under a tap with a strong flow of water.

O Rinse with distilled water thraugh all of the inlets in the reverse direction to normal sample
w.

O Reassemble.

Z/Sec.'.w'on NOT Appitcable
The Agilent SPS 4 autosampler is designed to need minimal maintenance
The fall g q are to maintain the performance of the
autosampler.

O cleaning the spil tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mid detergent.

O Clearing the autosampler cover panels with domestic window cleaner.

O checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying. color changes or degradation from fumes.
O Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect pesitioning,
ged edge or d
NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further detalls refer to the SPS 4 service manual GB410-90050.

12( Saction NOT Applicatie

O Check the x-axis and 2-axis timing belts = Replace If there is are any cracks, splits or color
deterioration and belt tension,

O Check belt tensions - adjust if raquired

O Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any
wibration or erratic movemnents of the x-axis camiage, add 1 mL of Dow Corning 200 ® Fluid,
200 CSinto the well

Q Check the au pler ability to find tube - Calibrate if required.

O clean the axteriar surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
clezning agents

Fevesiony 1000, hesued Noverriber 2321
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Ingtrument Praventive Mainterance Checklist
Fram it 1 ot

O Tube

O Electrodes

O Shroud
O check and clean the end windows on the workhead.
O Check safety interiock operation

O optimize the instrument ready ta perform Cu sensitivity test

0 Runthe sensitivity test for 8 25 ppb copper sample and record the results in the results
table.

E/Sec.-non NOT Applicable
O check condition of the PSD capillary - replace if necessary

O check condition and operation of PSD syringe = ensure it does not have air locks and
bubbles,

O change PSD rinse bottle o-ring.
0 check and clean the rinse vessel,

O Check the drain tube for good drainage. 1t should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel

3 Ensure that the waste vessel is suitable for use with the furnace system

m/ Ssction NOT Applicabie

O Re-torgue screws sacuring the hubs, presser arms and pump rotors

O Adjust each roller so that it rotates freely,

0 wipe clean the pump rotor rollers and pump bands wilh 2 dry clean clath.

O Ensure that the presser anms and the surfaces near the purnp are free from dirt and spills.

O Remove the pump module rear cover and check for the incursion of liquids and any signs of
coqrosion

O Re-torgue the nuts that fasten the motor mounting plates to the chassis.

O Check clips securing the diluents holder and replace if necessary,

O Disconnect, clesn T-piece, and reassemble the tubing using the following stepe.
Revmon 10,00 issed Novemonr 2021

€ dglent Teotroioges. bnc. 3001
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Instrument Praventive Maintenance Checkist

O section NOT Applicable

& Inspect VGA gas supply hose,

[ Inspect/replace YGA pump tubing.

L Check low gas pressure interiock setting— adjust if required

@ Check precision crifice gas fiow setting — adjust If required.
& Checx gas regulator pressure to 46 psi (325 kPa) — adjust if required.

9’ Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic sofvents or abrasive
cleaning agents.

B section NOT Applicabie
O Check the condition of the power cable.

O Clean the exterior surfaces of the accessory with saft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic sohvents or abrasive
cleaning agents.

Restore System

B/If you have altered the custormer’s instrumentation during the course of Pi, restore to the
origingl status 1o aliow the customer to conduct their normal aciivities (2.g, reload the
customer’s method )

Guidance

If the PM service is performed prior to 8 qualification service, then use the gualification procedure
85 a guide for final instrument set up and checkout.

Reeprn 1000, Iesoed November 2021

& Agient Tachnclogies, ine 2071
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Instrument Preventive Maintenance Checkiist

ature P:

Service Review

& antach available reports/printouts of all tests to this documentation.

I Record the Preventive Maintenance service activity in the customer’s records/logbook,

H upda i counters as

Zfl\rlmhe PM sticker to the system or instrument logbook based on the customer's request
Comglete the Service Engineer Comments section if there are additional comments

[ Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Enginear's Comments bon or if necessary, in the customer's i records.

Test Results
Expected Test
Test Description Result Actual Test Result
Flane optics PMT Gain test
For topper a1 324.8nm, 4mA 0.5 nm st wiith [<sss ] 1
5 rcie
o — [ Ass voiue > 05 | oD
A facarytena, mixing pacdie installed 10 replicates [wasoeto ] 041
Deutarnim fumace ootics PMT Gain test
For copper 81 324.E ren, & mA, 05 rvm st width [<ssn | -
Deterom ==
Fracision %RSD |,nm | .
Azavaive [201s | =
Zeaman fumace analysical {227 4 nemi)
Precision RS0 s40% -
Abs value =010 -
i 270% -
;4 Agilent
tenansluAILAY
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P ssight 1 Dvne

Instrument Preventive Maintenance Checklist

Service Engineer Comments (optional)

Service Completion

Serviss raquEs number Lo g LIt Do ; Jan 30 7613
Agilent sigrature Nl £ Customer signaturg Chpwmthondn
Tatal number of pages in this docurment 12

Amwizan 1000

© Agle Techrcloges. e
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Instrument Preventive Maintenance Checklist

P e uore
AA consumable and parts list table
‘Product/Model ¥ P supplied or
Test Salution = Cu Spem
Senien 6610030100 | 5055 140 260 280 Pusunched |
Test Solution - Blank solution | §190-7001 50 55140 240 260 PMsupched | Common
Copper, 1000 ugiml, 100m| 5100-0279 50 55140 240 280 - Common
R, e 7 C-rings, aquecus.
bl 9910093400 5055140 240 280 PM supphed =
Orgaric K I00E3500 50 55140 240 280 PM supplied Fame
‘Wire Nebulizer Cieaning 9310024700 50 55140 240 280 consumable Flame
Tubing-Capillary Std Nebs 910024800 50 55140 240 280 consumable Flame
Capitary Tibe Hivee Neb (3) | covovianan | 5055140 240 280 o
(rganics only) o Flame
[ 4 beads (3/pk) 50 55140 240 280 consumatie | Flame
1 (5/pK):
Pusionniars 9 5055140 240 280 congumatle | o
Burrar ceaning strip (100/2k) | 99710053900 50 55740 240 280 consurmabls Flama
Window UV sfica = round 5
(right sice} 2010063600 | 5055140 240 280 Plsupched | o
Window UV sibcs — ~ ; =
rectanguiar o sid) 2010082500 | 5055140 240 280 [ZEETCEE T [P —
Pad adhevive window {round) | 4910012700 50 55 140 240 280 P supnlied Common
Fad adhesve wirdow . "
(rectanguier) ATI0012B00 B0 85140 240 280 P\ supplise Cormmon
Blectrode kit (124 {D2) 5310003400 | GTAT20 PMsungliec | Fumace
Shroud (D) 6310005100 | GTA1E0 PMsupglied | Fumace
Z g GTANZD PM supghied Fumace
Zewman shroud £310003600 GTANZD PM supclied Fumace
O-ring PSD rinse bottle 610025900 | PsD20 PM supied | Fumace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100

Items classified as PM supplied in the above table are included in the standard FM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

e e hgermoe 238
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SVD Results Report A
VARIAN
Report D7 ] Start 9:07:52 AM End S:53:18.AM
Customer; UNITED ANALYSIS AND ENGINEERING CONSULTANT: Nukoon Lueangsangwan
Address: Contact Defalls: 02-637-6363

Instrument Configuration
Configuration:

Serial Number: MY13180001
Instrument Model: Varan AA140/240/260  Number Of Lamps: 4

Turret Type: Autematic

Flame Instrument: True
Furnace Instrument: True
Zeeman Present: False
Internal Zeeman: False
Internal UltrAA: False

Meno Type: Automatic
Gasbox Type: V" Gas Box
Auto Burner Adjuster: False
Mains Frequency: 50
Firmware Version: 2.11

Optics Type: Double Beam Photomultiplier Type: Normal(s00nm)
D2 BG Correction Fitted: True PWB Version: 45
Boot Block Version:

EEPROM Data:
Instrument Run Hours: 59326353
Zaro Wavelength Offset: 30.175

D2 Run Hours: 48984.500
D2 Serial Number: not set!
D2 Install Date: 01/01/1870
D2 Original Intensity: 1.000
D2 Last Intensity: 475.000

Mono Correction: 0.760

Flame Hours: 28887.084

Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
51.00 A 2 50.00
werage Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
Result: [EEEET
Ropert Generated At 30012023 254.51 AM 1

wonanslairrrumr il



Power Supply:

12.00V Rail
-12.00V Rail
5.00V Rail
310.00V Rail

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V)
10.80

-13.20
450

279.00

Actual (V)

Upper Limit (V) Result:
w20
1030

.

341.00 Passed

Report Genersted At 0012023 2.54:51 AM

wonanslamrrense iR

Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324.750
Connected to Socket: 3

Lamp Current{mA): 4

Slit Width(nm): 0.2
Slit Height: Mormal

Lamp Alignment: R

Lower Limit{nm) 324.768

{Approweh from Zeve Grderd

Sample 1: 324.528
Sample 3: 324.823
Sample 5: 324.823
Sample 7: 324.823
Sample 9: 324.823

Mean: 224824

324.888 Upper Limit{nm)

{Approsch from end)
Sample 2: 324.828

Sample 4: 324.823
Sample 6: 324.823
Sample 8: 324.818

Sample 10: 324819

Standard Deviation: 0.002

Report Genarated At SOT12023 #5451 AM

Lendns

Beam Balance:

Lamp Type:
Lamp Socket Used:

Peak Selected:
Lamp Alignment: RSSO

‘X' Lamp Screw "Y' Lamp Screw
Sampie Peak: Sample Pea: [T E ]
Y
T 7N
J
Sy V4 'l

|
0% ! ) % |
= =] B AT e |
b o
| - Upper Limit N rd
| Ref P11 Pl P12 Rat Pt 1:
i R ... S |
sz -

| XLamp Screw Result:

Y Lamp Screw Result: mi

Grating Squareness:

Lamp Element{s): Cobafl/ChromiumiCopp
Lamp Turret Position: 3
Lamp Current{maA): 10.00
Slit Width(nm): 0.2
4st Order Wavelength({nm): 32480

Lamp Alignment:
Lower Limit (nm)  Actual (nm)  Upper Limit (nm)  Result:
Zero Order -0.10 0.00 0.10
First Order 32445 324.80 32515 m
Second Order 649.23 649.55 649,97
3001 F5451 AM SVD
ot G ;30912023 3 wonenslamremse-aa

Mechanical

Wavelength Drive:

Slit Drive:
Turret Drive:
Auto Burner Adjuster Drive:

Untested

Miscellaneous:. = o onibgi .
Signal Processing Linearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
s0 114 261 207
s1 156 164 191
sz 271 296 332 | Passed |
53 a4 s07 579
sS4 825 a7 1008 | Passed |
S5 1435 1528 1754
S6 2498 2768 3053 | Passed |
s7 4347 4749 5313 _ assed

Interlocks:
Burner Fitted: IECIEE
N20O Burner Fitted:
Flame Shield Closed:
Gas Control Fitted:
Pressure Release Bung Fitted: TN
Liquid Trap Fitted: IIEITITN

Flame Detect:

GCU Active:

Oxidant Pressure:
Oxidant Changeover: IR

Ignition: IKETTEN

wonans asrmvese B8

Report Ganersted At 300012073 B5451 AM 5



Auto Lamp Recognition:
Lamp 1: Uncoded Lamp/Not Connected

Lamp 5: Not Supported

Lamp 2: &7 - Siver/Cagmium/Lead/Zinc(URrAA) (Ag/CLamp B:iNot Supported

Lamp 3: 76 - Cobalt/C

Lamp 4: Uncoded Lamp/Not Connected

Lamp 7:INot Supportedvi)
Lamp 8: Not Supported

ST Passcd

GTA Temperature Monitoring:

Notes:

Signatures:

UNITED ANALYSIS AND ENGDale RING CONSULTANukoon Lusangsangwan Data

Report Generated AL:  3001/2023 9:54:31 AM

wonenslaivrensr-aa

Sequential by time report SpocirAA
Analyst
Date Started 0NOI2023 11:00 AM GMT: 300172023 4:00 AM
Cy
Comment
Methods u
Computer name  HEM-212
‘Serial Number: MY 131860001
Methed: Cu (Flame)
Sample D Conc mgll
Cu S ppm Precision .~ UNCAL
Faadings.
05383 0s5a18 0.5358 0.5383 05378
05406 0.5429 0.5367 I001/2023

enaslumuAl

Sequantial by time report 30/01/2023 10:58 AM SpectrAs
Page 1of1

Analyst

Dute Startod IO0NZ0Z3 10:55 AM GNIT: 300172023 356 AM

Warkshest Q5 ppm Senaibv ity

Comment

Mathods -

Computer name  HEMZ1Z

Serial Namber:  MY13180001

Mothod: Cu [Flame)
Sargie © Cone oL SWRSD_ Mean Abs
Cus 5 ppm PraTest UNCAL [T
Feadings
0.5524 8512 05510 012023
onanslunupy
Sequential by time report 300112023 12:41 PM SpectrAA
Page 10f1
Analyst
Dute Startad SVOU0Z3 12:22 P GMT: 300172023 522 AM
Worksheet H
Commant
Methods L]
Computer nams  HEM212
Serial Number:  MY13160001
Method: Hg (Vapor)
Sanrph O Conc gl WRED Mom Abs
Ho 10 ppbe LNCAL oz [REEE]
Readings
24710 oATHe namz IO
onanslupmuRy



