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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-004-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 pm (PM,,) 3393
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P801 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2722 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 pm (PM, ) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H7TT1 5 Apr 22 4 Apr 23 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 10102022 10 Oct 22 9 Oct 23 -
1201778110
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 02052022 2 May 22 1 May 23 -
1200636462
7 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
8 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03042022 3 May 22 2 May 23 -
1201778111
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03042022 3 May 22 2 May 23 -
1201778113
10 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
11 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0072
12 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Scarlet Tech Ltd. 25032022 25 Mar 22 24 Mar 23 -

2111DT0102




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [Due date of| Remark
No. Calibration | Calibration
Ambient
13 [Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 22-ACT-374 8 Jun 22 7 Jun 23 -
(Acoustic Calibrator) 82795 Co.Ltd.
14 [Sound Level Meter Laeq 24 hrss Lamaso Lago, @essuniu Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 23 -
0005394 Co.,Ltd.
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Arcrecited colration lobaratory
ISO/NEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratary
Calibration services department.

CERTIFICATE OF CALIBRATION

J
NAC

JIRANATEE ASSOCIATES CO.,LTD,

Continuation of Certificate of Calibration Number (L-004-65

MEASUREMENT RESULTS!

Page 2of I Pages

The Crifice gas Fiow device was calitrabed try direct comparisan methad with the Standard Rotary Displacement Mater [Roats Meter). The Humid air was used as a
el d standard i

25°C{238.15 K] and

Conificate No. 1 CL-004-85 Papelof2 Pages
1: The results of @ Standard calibration data
[ Flow rate Pressure | Temperature | Temperature | fg_meter | & Orifice Standard Flow [(]
MEASUREMENT TEM Top Load Orfice Callbvation procedure: Plate | Pal mal [l il i ¥
MANUFACTURER Tiach Emwiranmental, Inc. The Orifice gas flow device was ciorring ogclst enfenin enmHg L3 N mmbg InH0 i
MODELTYPE TE-S025A ‘Standard fotary Displacenient Meter (Roats : —
jpoiey Meter] Mol GBS/ MW IS, The Wi-Cl-004 [3 0699 756468 24,680 FERET] 55667 1.705 1303 0687
SERUAL NUMBER g wirs i a5 @ colbrotien g g, & 1001 756479 22910 24.180 61.363 3454 1.855 0918
e = IUESEMIDL 5 | 1114 756484 24,550 397 41,751 4535 2126, 1051
CONDITION AS-RECEIVED < Used item T . a | 1.166 756.510 28470 23900 30,652 5138 2264 1ns
CUSTOMER + United Analyst and Engineering Cansultant Co., Ltd. Tivs certificate arovides o traceabillty of The S | 1416 756.534 20,400 24150 30.200 7.619 2757 1357
&1 50l Udomauk 41, Sukbumit Road, Bangchak, i
Bangkak 10260 stardardand o realization of the intemational Slape ml: 204689
syste g unite (51 through the VSL (National
Metrology Jnstitute of Netheriands) wia Certificate Inbarcept (B B
RECEIVED DATE +15 Jul 2022 number: G2211%01 Correlation coefficlent [rl: 0.99987
xstzun:::mrm“E ;j::;ﬁi Uincertaity of Measurement: Umesrainry jo=di ot mjmin
dty of s based
o the stivdord uncertodndy mottiplied by o
eovernge factor k=3, Which for @ normal
ENVIRONMENTAL CONDITIONS: +
Arnibilent coreition i the libortary arg as follow: distribution comesponds o o covernge protabifty Tabla 2: The results of @ actual calibration data
= - 5%, dhord ¥
o, et 4 has been determined in orcordonce with the GUW Flow rate Pressure | Temperstwrs | Temparaturs | A meter | Ap Orifice Seandard Flow [05]
Relative Humidity iEnnieIan s “Fvirtuntion of meoserement Plata [ral [mal [T ¥
Armosghesic Pressure 11010 £ 10 L) data - Guide o the expression of umcertointy i m'fmin memHg "t ] mmHg 0 " fmin
measurement’ 1 [T 56468 24680 B0 55667 1705 0819 [
2 1.001 756479 4810 24180 61363 EELTE 1167 osaz
CALIBRATION CONDITION: 3 1114 56498 24550 nsm 41751 4535 1336 1064
Freconditionlng + 34 houra st amblent condiibne. s 1166 756.510 24470 13900 30652 5.138 1422 1121
1 I’ are 4.7 "Cand 52.1 BRH. 5 1416 756.534 24200 24.150 30200 7619 1731 1360
Shope m): 126208
TABLILATION OF RESLILTS:
The table on next page give the messured ahass. Inbercept{2]: i
Carrelation coefficient {r} 099987
Uncertainty [k = 21 0011 mfin

**%nd of Certificate of Calibration***

P —
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NAC

E ASSOCH

Calibeated by Approved signatary

Mr. Parinya Boantharen
Calibration Department Manager

. NAC
A

ASSOCIATES 0., LT,

O M Sormait Thackalad
& Miss Jitraporm Leetsomphol

THIS CERTIFICATE REPORT MAY NOT BE REFRODUCED EXCEPT IN FULL UNLESS KRMﬁlﬂNmm‘mﬂﬂﬂ tﬂnaqshﬂququ

IN WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
[ 'E SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53404 BATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL, 0-2T17-3000-24 FAX, 0-2719-8434

Cert.No.: 227801

Page: 2 of 2
Certificate of Calibration  Certficats No.: 228601
Page: 1of 2 Result of callbration:- Without adjustment Range; 0 inH;0 to 36 inH,0
Eunction:- Pressure Measurement Seale Interval ; 0.1 inHo0( The Fifth Estimate )
Increasing Pressure
Equipment : U Tubs Manomater
Manufacturer: Duwyer This cartificate may not be repraduced ather than in full, WUC Indigation
except with tha prior writien appraval of tha hoad af i i Lew-port side Ap Error
Model - 1221-3-WiM Corporale Services 3: Equipmeant Calibestion snd Testing Senvices. (inH,0) {inH;0) (InH,0) {inHz0) (inHz0)
Serial No.: - 0.00 0.o0 0.00 0.0 0.00
1D No.: LIAE EFM.1TRI2661 i: gx ?2: ;2: _‘gx
Condition As-Recelved: Usad ltem 6,00 3.00 -208 508 -0.02
FR—— 03 March 2023 800 400 -3.08 798 002
10.00 5.00 -4.08 9.98 -0.02
Calibration Date: 12 March 2022 12.00 8.0z -5.96 1158 0,02
" " 14.00 T.oz -6.98 1398 -0.02
Refarenca: 2203-0131WSC Submitted by: United Analyst and Engineering Consultant Co.,Lid. 16.00 8.04 -7.88 16.02 0.02
Amblent Temperature: [ 23 £ 2 ) °c 18.00 9.04 -3.08 1802 0.02
8150i Udomsuk 41 Sukhumyit Road, Bangchak, 20.00 10.04 -9.08 2002 0.02
Relative Humidity: (8015 %
ik Phrakhanong, Banghok 10250 2200 1106 1088 2204 0.04
Atmospheric Pressure: 1010 mbar 24.00 1208 -12.00 2406 0.06
268.00 13.06 -13.00 26,06 0.06
Procedure used:  The ion was by direct method against Pressure Measuring Instruments 28,00 1408 1402 2810 010
Standard according to in-house caliration procedure CP-PO4, using " DKD-R 8-1 ; Calibration of Pressure 30,00 1508 -A5.02 3010 0.10
‘Gauges, Ediion 032014 ° as a guidalines. 4300 1508 B4 3212 012
Condition of this result of calibration 34.00 17.10 -17.04 24.14 0.4
1.Rafarance standards instuments : el nae P S <
Instrument Maodel Serial No., Certificate No, Dug Date The uncertainty of measurement was +0.11 inH O
1) Pressure Calibrator PC106P 1188 MP-D110-21 09 Aug 2022 “UUC = Unit Under Calibration

* AP = High-port side - Low-port side
The reported uncerainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85 %.

2.This resulf of calibration was made cn requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146203 inHz0
4. This inslrument wis used clean air &5 pressure meda.
5.This instrument was calibrated by applied prassura to high-port (+) side and low-por (=) side open 10 aimospheric pressure. ~obo-
B.Thia instrument was installed in vertical orientation and top of the pressure port was used as the rafarance level
7.The ceificate is valid only fo the ilem calibraled on dale and place of calibration
B.This Certification is traceable to the Intarmational System of Uinit maintained at-
-National nstilute of Metrology Thalland (NIMT)

Abtnpsl P.
[ 1 Phalines Prabpaipal
[ ] Sura Suwannasr
LA Attancl Panurach

wnanslunuau
B 0282414

Calibrated by :
Issue Date :

Suwit Aussarres L :
14 March 2022

Whupel P
tenaslaipiuny
a 1089525
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3 a3

53470 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "%ﬁ,f
TEL. 0-2717-3000-24 FAX. 0-2719-9484 o NSTIS-TETOZS

CALBRATIN t0os

Certificate of Calibration  Centificate No.: 22P2722
Page: tof 2

Equipment : Aneroid Barometer

i R
Model : . Caorparate Services 3: Equipment Calibration and Tesling Sendces.
Serial No.: -

1D No.: UAE ANV.013/2547

Condition As-Received: Used llem

Received Date: 20 July 2022

Calibration Date: 22 July 2022

Reference: 2207-0584WSC Submitted by: United Analyst and Engineering Consultant Co. Lid,

Amblent Temperature; ( 23 £ 2 ) °C
B1 Boi Udomsuk 41, Sukhumvit Road, Bangchak,

Redative Humidity: (80 £15) %
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1010 mbar
Procedure used: The calibration was by direct method against Pressure Measurtng Instruments.

Standard acconding 1o inhouse calibration procedure CP-P10, using * DKD-R 6-1 ; Calbration of Pressure
Gauges, Edition 072014 © as a guidelines.

Condition of this result of calibration
1.Reference standards ingluments :
Instrument Model Serial No, Cartificate No. Due Date
1} Standard Baromeater DPI42 1422505046 MP-0076-22 02 May 2023

2.This instrumant was installed in verical arientation and center of the dial was used as the reference lovel
3.This result of calibration was made on requested at the point specified by customer.
4 Seale and conversion factor is 1 kPa = 7.50082 mmHg
5.This result of calibration instrument was in absclute pressure.
6.This instrumant was used clean air as pressure media.
7.The certificate |s valid only to the item calibrated on date and place of calibration.
8.This Certification is traceabla to tha International System of Unit maintained at:-
-Naticnal Inslitue of Metrology Thasand (NIMT)

Collbrated by :  Suwil Aussarree \pproved Signatary ; Altape! R

Issup Date: 25 July 2022 I 1Pralinee Prabpaipal
| ] Sura Suwannassi
1T Anapol Panurach

nanslunugu
n 0293205

T
AR
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) =
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
33414 PATTANAKARN ROAL S0 18, SUANLUANG, SUANLUANG, BANGKOK 10250 Q{\%ﬁ
.

TEL. 0-2717-3000-24 FAX. 0-2719-9484 SIS TEA PRI
CALIRATION 0038

Certificate of Calibration =~ emfieateto.: 22u7m
age: 1l 2

Equipment : Dial Tharmo-Hygromeder
Missatectsinr Barige This cartificate may nat be repreduced ceher than in full,
encapt with the prior written approval of the hesd of
Model : = Comarate Services 3: Equipment Calibration and Tasting Sarvicas.
Sarlal No.:
1D No: UAE ANV.003/2548

Condition As-Recelved: Used Hem

Recelved Date: 30 March 2022
Calibration Date: 01 April 2022
e 05 April 2022
Reference: 2203-1124WSC Submitted by: United Analyst and Engineering Consultan Co. Ltd.

Ambient Temperature: (25 £ 3 ) °C
B1 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangiok 10260

Relative Humidity: (50 +20)%

Procedure used:  Calibration were conducted using in-house calibration procedure CP-HOZ accarding to comparisan
with standard chillad mirror sansor for humidity measurement function and comparison with standard
probe for functicn inlo humidty | temperature chamber.

ndition of thi f calibr:

1.Referance standards instuments

Instrument Madel Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygromster Sansor Daw Prima Il 31863 16714 17 Sep 2022
2) Standand Humidity Temperature Meter 400 10203027 TH-0083-21 01 Jul 2022

2.The ceificale is valid only to the itern calibraled on date and place of calibration,

A, This Cartification is traceabla to tha international System of Unit maintained at:-
-MNational Institute of Standards and Technology (NIST), The United States of America
-Matioral Institute of Metrology Thailand (NIMT)

Calibrated by :  Sormchai Dumwor G i

Issue Date: 0B Apdl 2022 1 Ghakrit Waswanjua
[ ]Pomihippa Tameyskul
[ 1Vipom Tantiyawutti

wnanslunuau
B 0285423

Cert.No.: 22P2722

Page: 2of 2
Result of Without Range : 720 mmHg fo T80 mmig
Function:- Absolute Pressure Scale Interval : 1 mmHg ( The Fifth Estinate )
ing Pressure
Applied Pressure (mmHg) | 71845 | 720.33 | 735.85 | 780.22 | 76080 | 77201 | 7a5.89
UUC™ Indication (mmHg) 720.0 730.0 Ta0.0 750.0 760.0 770.0 T80.0
Error {mmibg) 1.54 067 0.15 -0.22 -0.80 -2.01 -5.89
Decreasing Pressure
Applied Pressure (mmHg) | 785.80 | 771.90 | 760.85 | 75017 | 730.00 | 729.57 | 718.62
ULIC* Indicatian (mmHg) 7800 | TT00 | 500 | THOO | 400 | 700 | T200
[Eror immiHg) <5.90 -1.99 .85 017 0.10 043 1.38
The uncerainty of measurermant was + 0.24 mmHg
*UUC = Unit Under Calibration
The regorted uncenainty of measurement was based on a standard uncertainty muRiplied
by & coverage factor & = 2, prowiding a level of confidence of approximately 85 %.
-alo-
‘l W Hepel £
a 1116533
Cert. No.: 22HTT1
Page.: 2of 2
Result of Calibration:- ‘Withoul Adjusirment
Function: Humidity measusement.
Reference Standard uuc* Uncertainty
Temperature  Humidit Reading Errer of Measurement
'c) (%RH.) (3RH.) (%RH.) (£%R.H.)
250 401 42 18 16
25.0 60.0 61 10 18
25.0 80.0 78 2.0 20
Result of Calibration:= ‘Without Adjustment
Funetion: Temperature measurement.
Standard uuc* Uncartainty
Temperaturs Reading Error of Measurement
'C) "Ch (c) *'C)
2002 200 0.02 o072
2098 300 0.02 o072
35.02 35.0 .02 o072
40.03 40.0 .03 072

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

-olo-

At

wnaslumua
a 1104141



\[=° United Analyst and Engineering Consultant Co., Ltd.

INAE

United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomauk 41, Sukhumvit Read, Bangehak, Prrakhanong, Bangkck 10260 L= —] 3 Sai Udommeuk 41, it Roa, Bangehak, Bangkok 10260
ety o tuars  Tel. 0 2763 2828 Fax D 2763 2600 www. com E-mal: use@: com Covaun s comir aris Tol 0 2763 2828 Fax 0 2763 2600 www. com E-maik com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
TestDate  :Oct 10,2022 TestDate  :May 2,2022
Equipment : Gas Analyzer (NCz) Model : 42i Equipment : Gas Analyzer (NO3) Model : 42
Manufacturer : Thermo Scientific Serial Number : 1201778110 Manufacturer:  Thermo Scientific Serlal Number : 1200636462
5 ur Dioxide (S0z) 44.68 PPM  Manufac! Thermo Scentific Sulphur Dioxide (S0z) 44,75 PPM  Manufacturer : Thermo Scentific
Mitric Cxide (NO) 45.94 PPM  Model : 146i Nitric Oide (NO) 45.35 PPM  Model : 1461
Methane (CH) PPM  Serial Number : 1180540071 Methane {CH.) PPM  Serial Number : 1180540071
bon Monmdde (00) 1007
Carbon Monaxide (CO) 084.8 Carl P
Cylinder No. : EBD143262 Cyfinder Na. : CC159599
Expiration Date : Jun 24,2024 Expiration Date : Jul 30,2022
Multi-point gas test data Multi-paint gas test data
i Analyzer Displa i
Reference Value (ppb) ""’"’:‘;;:;"’"" Difference Error | Parcent Error |  [% Error ) Reference Value (ppb) "'Ipm"" ¥ | Difference Error | Percent Error | 9 Error ]
0.0 03 30 0.30 0.30 Level 1 ZErn 0o 0.6 .60 .60 .60
0 100 100.3 .30 0,30 0.30 Level 2 20.00%: 100, 100.7 .70 .70 .70
Level 3[40, 0% 200. 200.5 50 0.5 0.25 Level 3 |40.00% 200, 200.9 .90 a5 45
Level 4 60.00% 300, 300.7 .70 0.23 0.23 Level 4 0. 00%: 300. 3017 ] .56 .56
Level 5 |80.00% D0, 400.2 0.20 0.05 0.05 Level 5 [a0.00% 400, 4008 B .20 0.20
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.23 Remark : Measuring Range 500.0 ppd | Average Difference (%) 0.50
:hcceptable Limit + 5% :Acceptable Limit + 5%
: Multi-Point Gas Test Chart | - Multi-Point Gas Test Chart |
450
o 400 ot A00 2 = 400 — — 0
§ 250 [ T
a - I3
5 om0 =
£ m 5
E m -]
5 m - 5
50 o
]
[} 50 100 150 200 250 00 3850 400 450 ] 50 100 150 200 250 00 350 400 450
Reference value (pph) Reference valug (pph)
e ——— ayase Disply
Calculate by il ’ﬂ rove by
L . des
Page 1 of 1 lﬂﬂa’]ﬂ lﬂ'n.lqﬁ.l Page 1 of 1 lﬂﬂa’]ﬁ"] 'ﬂququ
ME\E United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhurmvit Road, Bangehak, Phrakhanong, Bangkok 10260
e tan cousn yunse Tel. 0 2763 2628 Fax 0 2763 2800 warw E-mail; com
-
Abrgns Spectalty Gas
Kirgas e
¥ &30 United Deive
o A Licayice campany Durbam, NC 27713
A rom
TestDate  : May 3,2022
Grade of Product: EPA Protocol Equipsnt : Gas Analyzer (50z) Madel ; 43
Manufacturer : Therma SCIENTIFIC Serial Number : 1201778111
Fart Number; EQ4NIB9E 1540103 Reference Number:  122-402135167-1
Cylinder Number:  EB0143262 Cylinder Valurme: 144.4 CF
Labaratory: 124 - Durham (SAP) - NG Cylinder Pressure: 2015 PSIG Standard Gas Concentration i
PGVP Mumber: B22021 Vahve Outiet: i O
Gas Code: COMO,NOX,S02,BALN Certification Date:  Jun 21, 2024 Sulphur Dioxide (502) 44.75 FRM  Manufacturer : Therma SCIENTIFIC
Explration Date: _Jun 21, 2024 Nitric Chide (NO) 45.35 PPM  Model : 1460
cmmmmmmmwﬁ'!mnmxanwmwmmncmmerce.wu mumsma-m«mzrmmlen.-\ Methane (CHs) PPM  Serial Number : 1180540071
uncartznty e #istud beiow wih & ensfufres lavel o 5%, Thaie am no sig of a Carbon Monoxide (CO) 1007
o n’:t?unwmuumls:“m - Cylinder Mo. : CC159599
ANALYTICAL RESULTS Expiration Date : Jul 30,2022
Component Requested Actual Pratocol Total Relativa Assay
Consonviion Dooeriairity Dates. Multi-point gas test data
DK 45.00 PPM 45.56 PPM Bl +7-1.4% NIST Traceatle. OEM4RN21, 0Bz 2021
NITRIC CXIDE 45.00 PEM 45,54 PP @ +61,4% NIST Tracuable P —— Analyzer =
SULFUR DICXIDE 48,00 PPM 44.58 PP - +£1.0% NIST Tracanbis el "MNM‘ Reference Value (ppb) Display (ppb) Difference Error |Percent Error|  [% Error ]
CARBONMONOXIDE 1000 #80 9048 PRR2 "
NITROGEN Balancs & AT ST T Ny b Level 1 |Zen 0.0 1.0 100 .00 1.0
CALIBRATION STAND Level 2 [20.00% 100.0 1015 1.50 146 1.48
ARDS Level 3 [40.00% 200.0 2016 1.60 0.78 0.79
& Lot ID s X
::,-r:“ TooeTiEn Wr::aru: i el Dati Level 4 |60.00% 300.0 3015 150 0.50 0.50
PRM 12388 DeBS02S am w:"mm:mf" :: ::: E:m o el S B uod =L - e L2 0.17
GHiIS AD1423836102 CCS05581 4348 PPM NITROGEN DIOXIDENTROGEN P m?:: :'S;Q’ Remark : Measuring Range 500,0 ppb Average Dfference (%) 0.79
NTRM 16011043 CCATIZIT 4502 PPM SULFUR DICXIDENTROGEN - 0.8% Jun 17, 2022 ‘Acceptable Limit & 5%
KTRM 14080118 _ CCA4Z7T 0508 PPM CAREON MONDXDENITROGEN  +-06% Haw 18, 2028 [Mult-Point Gas Test Chart]
% 450 RS eI CavTos Glmrk
InstrumenyMake/Model AL EQur g o =
Lol i Analytical Principle Last Multipoint Calitration 2 —
Hicolet 5700 AHRIB0133 CO FTim Ton 03, 2021 & 5 ——
Mieint 5700 AHRIBI1333 NO i E mw ——
Hlcolat E700 AHRO80T333 NOZ FTIR Jun 03, 2021 B HO —
Mcolat E700 AHRGA01333 507 FTIR Jun 83, 2021 a 200 —
150 =
Triad Data Available Upon Request 2w =
NOTES:PO 95221002807 5 - -
GROSS WT: 23.40kg D 4=F il
NETWT: 4,733 [ 50 100 150 200 250 00 80 400 450
Reference value [ppt)

The analytical test results raported on this certifieate relate only ta
the eylinder number specified above, This concludes the test report.

Approved for Reloase

Calculate by

Page 10f 1

nanslunugu



/& ‘\ = United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bengkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 com E-mail: v dtant.com

MULTI-POINT GAS TEST REPORT

TestDate  :May 3,2022

Equipment : Gas Analyzer (S0z) Model : 43

Manufacturer:  Thermo SCIENTIFIC Serial Number ; 1201778113

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (50z) 44.75 PPM  Manufacturer - Thermo SCIENTIFIC

Mitric Ciide (NO) 45.35 PPM  Mod: 146i

Methane (CHs) - PPM  Serlal Nurnber ; 1180540071

Carbon Monoxide (CO) 1007

Cylinder No. : CC159599

Expiration Date : Jul 30,2022

Mul int gas test data
Reference Value (pph) | D:;I:?::;b] Differance Error |Percent Error|  [% Error ]

Level 1 Zera | 19 1.90 1.90 1.90
Level 2 20.00% | 1005 | 1.50 1.48 1.48
Level 3 [40.00% | 13 [ 1.30 0.65 0.65
Level 4 50.00% Il 5 | 150 0.50 0.50
Level 5 [80.00% ] 4 1.40 0.35 0.35
Remark : Measuring Range 500.0 ppb Average Differenc

ceptable Limt £ 5%

o Multi-Point Glas Test Chart ‘

o D —
£
a0
& 50 —t
y 200 . T
£ 1m0 e 1 SN
[ e
50 11
1 455 |
a 50 100 150 200 250 00 350 400 450
Reference valse ippk)
—+— faalyzer Disglay
Calculate by

Page 1 of 1
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SCARLET| TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0072
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration
Velocity
Measured Actual Deviation Tolerance | Result
Value (m/s) | Value (m/s)
1.0 1.1 0.1 09-11 Pass
20 2.0 0.0 1.8-22 Pass
5.0 4.8 0.2 47-53 Pass
7.0 7.0 0.0 6.0-80 Pass
10.0 9.9 0.1 9.5-10.5 Pass
200 20.2 02 19.0-21.0 Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Value
45° 45 0 42-48 Pass
[135° 135 0 132-138 Pass
25° 227 2 222-228 Pass
15° 314 1 312-318 Pass
° 359 1 357-3 Pass
Inspection | Actual Deviation | Tolerance | Result
Room Temp | Value
24.2°C 24.2 0.0 23.2-25.2 Pass
Atmospheric[ Actual Deviation [ Tolerance | Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___ 22 °C
Relative humidity: __ 62 %
Static pressure: __1022 _ kPa 1-;
Performed by: j‘”"‘ v

-ﬁil"gas M:rgn: Spedniryﬂun
A 6@0 Urited Drie
0 Al Liuica compary Dusham, NCa77ty
g e
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Far_t Hurmber: EQ4NIBIE 1540103 Reference Number:  122-402135167-1
Cylinder Mumber: EB0143262 Cylinder Velume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Prassure: 2015 PSIG
PGVP Mumber: B22021 Valve Outlet: 660
Gas Coda: CONO,NOX 302 BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21, 2024
ConTeuion parommed v ion of Gaseous {¥eay U1ZT documran| PR
iy 2m A1 Bakow Wi & condTence evel ot 55, Tabte t e T e Ty M | i
owimole basls unkess otharwise noded.
ool e Tods Cydder ok 160 i, e, 17 magepascae
ANALYTICAL RESULTS
Component Raquasted Actual Protocol Total Relative Assay
Mothod Uncertainty Dates
HOX 45.00 PPM 45,56 FPM Gl +-1,4% NIST Traceabls E4I2021, 082112021
HITRIC CHIOE 45.00 PEM 45.84 PP &1 +£-1.4% HIST Tracuable UEN4/2021, 08212021
SULFUR DIOXIDE 48,00 PEM 44,88 BRI &1 +4-1.0% MIST Tracoatls 08412021, 08212021
CARBON MONCXIDE 1000 PPM 84,8 PRI = +-0.7% NIST Tracaabl BEM4RI
NITROGEN Balancs
CALIBRATION STANDARDS
Type Lot D Cylinder Ho Concantration Uneertainty Expiration Date
NTRM 20081120 CCTOHOEE 422 PPM MITRIC OXIDEIMTROGEN +-1.0% Feb 02, 2025
PRM 12388 585025 291 PPM NITROGEN DIOXIBEIR +2,0% Feb 20, 2020
GMIS AD1423836102 CCSDSSET 4348 PPM NITROBEN DIOXIDENTROGEN + 2.4 Fob 18, 2023
NTRM 16011043 CCATAEZT?  45.02 PPM SULFUR DIOXIDEMTROGEN +-0.8% dun 17, 2022
NTRI 14080118 CCAMEZIT  550.0 PPM CARBON MONOKXOENTROGEN  +1-08% Nav 15, 2025
T SRUL PRM| 0r RGM noked ubavs s oty in referencs o S GMIS usd in the staay and not par af e ansys i
ANALYTICAL EQUIPMENT
InstrumantiMakeModol Analytical Principle Last Calibration
‘Hieolat 6700 ARFOB0T338 0O e - —
Hicclnt 6700 AHROBD1333 NG FTIR j:: gﬁ:
hécoint E700 AHROB0I333 NOZ FTIR Jun 03, 2021
hicolot E700 AHROAD1333 502 FTIR Jun 03, 321
e e T ez

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT. 28,40k

NET WT: 4.T3kg

The analytical test results reported on this certifleate relate only ta |

the eylinder number specified above. This concludes the test report. 4
;ACCRED!TEDI

% for Release Lﬂf;gamqu‘

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3,No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, tﬁ‘ﬁaf]ihﬁquﬂu

g
///

SCARLET| TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2112DT0102
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration
Velocity
Measured Actual Deviation Tolerance | Result
Value (m/s) | Value (m/s)
1.0 1.0 0.0 09-11 Pass
20 2.0 0.0 18-22 Pass
5.0 4.9 0.1 47-53 Pass
7.0 7.3 03 6.0-8.0 Pass
10.0 9.9 0.1 9.5-10.5 Pass
200 20.1 0.1 19.0-21.0 Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Value
45° 45 0 42-48 Pass
135° 134 1 132-138 Pass
225° 224 1 222-228 Pass
315° 314 1 312-318 Pass
0° 0 0 357-3 Pass
Inspection | Actual Deviation [ Tolerance | Result
Room Temp | Value
24.2°C 24.8 06 23.2-25.2 Pass
ic[ Actual Deviation [ Tolerance | Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___ 22 °C
Relative humidity: __62 %
Static pressure: __102.2 _ kPa 1-;
Performed by: j’rwv A

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3,No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, tﬂﬁﬂ']{lﬂﬁquﬁu




INNOVATIVE INSTRUMENT CALIBRATION LAR
INMOVATIVI ISTRUMENT COL LTD, HEAD OFFKD

T MO0 13, SO0 SUNTINAKDRN 11 TAMBON BANG KAED,

AMPHOE BANG FHLI SAMUT PRAKAN PROVINCE 10540 THARLAND

AMPHOE BANG PHLI SAMUT PRAKAN PROVING

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €10, LTD, HEAD OFFICE

7138 MOD 13, SO0 SUNTIMAKORN 1] TAMBON BANG KAEC.

10340 THARLAND

;

ACCMEDITED

TEL: 1004121 16-5560-1 FAX: 1066K-21 167140 “-“m“"“' THL: GO8KI21 H0-3880-1 FAN: 16600-21 16710 -’.;umnr;g-‘mnlﬂ;:
Papetof2. Page2eid
Certificate of Calibration Certificate N : 22-ACT-374
Customer Request No ; Reg-2022-0841
Name * UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 22-ACT-374 Sound pressure level Calibration Results : Without Adjustment
CO.LTD. Request No : Reg-2022-0841 Calibration Range | Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
Address + 81 So0i Udomsuk 41, Sukhumvit Road, Bangehak, (dB) Measured Error Measured Error {=dB) Class 1 (= dB)
Prakanong, Bangkok 10260 94 dB / 1000 Hz G0 nong - o3 012 025
Unit Under Calibration Details
Mensurement item ; Acoustic Calibrator Class : 1 Frequency of Sound pressure level
Manufacturer : 01dB Range : 94 dB / 1000 Hz Calibration Range Without Adjustment Adj U i limit
£ .+ CAL3 Proi (Hz) Measured (He) | Error (%) | Measured (Hz) | Error (%) %) Class 1 (= %)
Serial Number . 82795 94 dB / 1000 Hz 100000 0,00 = = o0 070
i : UAE.EFM.113/2560
Total Harmanic Distortion plus Noise of Sound pressure level (THDHN %)
Calibratien Tavirowment snd Detalls Calibration Range ‘Without Adjustment Adj i
Temperature H(2342°C) e Measured (%) Measured (%) (£%) | Class1(£%)
Humidity : 130=20%RH } 94 dB / 1000 He 0o - 0,40 25
Barometric Pressure 2 (1013 £10.0 hPa )
Received Date : 10 May 2022 Note :
Calibration Drate : B June 2022

- Mceeptance limit was IECE0942:2017 Class |
Location of Calibration : LAB 1 Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on 1EC 60942:2017 Electroacoustics - Sound calibrators

- The culibeation ressits exchude the calibrator pressure comrection

Reference Standard Maodel Serial Number Traceable Due Calibration End of Calibration
Sound Calibrator SV 35A 8079 EEI 31 May 2023
THD Multimeter 2015 1047765 NIMT 2 February 2023
Traceability = This centificate providoes ility of to recognized national standard, and 1o the

realization of the intemational System of Uinits (S11.

Note
The reported uncertuinty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %,
Calibrated By : me Approved By : madm
Mr. Noppadan  Luangart Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : B June 2022
The ress il

rigslsimen, . S——— s sy, .

INNOVATIVE INSTRUMENT CALIBRATION LAB INKOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE PSTRUMENT COL, LTD. HEAD OFFICE | | PNOVATIVE INSTRRUMENT €0, LTO. HEATD OFFICY m
/159 MO 13, 501 SUNTINAKORN 11 TAMBON BANG KAED, E ‘hm 3 o 130 MO0 11, 801 SUNTINAKORN 11 TAMBON BANG KARD, e i il
AMPHOE BANG PHLISAMLUT PRAKAN PROVINCE 10540 THAILAND o I AMPHOE BANG PHLLSAMUT PRAKAN FIROVINCE 158 THAILAND e e s M
= R Y
TEL: (66021 10-5860-1 FAX: (064021 16-7140 - TEL: (6600-21 1658601 FANX: (6610-21 16-7 140 bt 1 i
Pape: 1/6. Page: 3/6.
Cerificate of Calibration ol - ALAST O
TR Request Mo ; Reqr2022-0062
1. Indication at the calibration check frequency
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No : Z3-ACT-034
UL Serting aminal Before Adjust At Accepeance
Address + BI Soi Udomsk 41, Sukhumvit Road. Bangehak, Prakanang, Bangkak Request No: Reg-2022-0092 UNCERTAINTY
FAST/A /37139 Level [LEs ERR uuc ERK Limit
10260
Calibrstor Setring {48y (L) (LU () (L) (= dB) 1 di}
Uslt Usder Calibeation Ditalls 1000 Hz 11400 & 11385 1ie .05 1139 0.05 020 3
Measmarement item - : Sound Level Meter Microphone Class : 2 Nate © Absolute sensitivity wis estibfished by the use of Sound Calibralor Brand SVANTEK. Model 8V 354, SN 58079
Manufacturer © LARSON DAVIS Microphane Maodel - 175404
Mol : LaT2 Microphone 8N : 119361
: 2, Self-generated noise, Microphane installed
Serinl Number 1 0008354 Preamplifier Model - PRMLxTIC ULC Setting
L] + UAEEFMABI2564 Freamplifier SN 073810 e Memsured | UNCERTAINTY
Resolution 101 4B Imnament Status - Used UUC Weighting. AdE) i+ di)
Calibration Envirenment ami Detail A 278 o0
Temperature B
Humidiey e R S 3. Self generated n rophone replaced by the electrical input signal device
VUC Setting
Barometric Pressure © 1003 hPa £ 10 hPa Measured | UNCERTAINTY
FAST/37-139
Received Date 14 Jamary 2022
UUC Weighting () 1 diB)
Calibrated Date = 21 Jamary 2022
A ns a0
Calibrazion Procedure © In-hiosss: method CP-SLM-01 hased om IEC 61672-3 : 2013 Eectmacoustics - Sound level meters - Part 3; Periodic tests
c e o
Laogation of Calibration = Lab Acoustic
i 38 a1
Heference Standard
Instrament Heand M| SN Due calibeation Tracetuliry 4. Acoustic signal test of f ¥ weightings {Without Windscreen)
Standard Microphane GRAS 404N 188273 15 Sepaember 2022 GRAS Devlation from various Frequency Acceptunce
ULC Seteing UNCERTAINTY
Mulrifrequency Calibestor ues Questcal EFAD00234 14 June 2022 hE ‘Welghting Respone curve Limit
" FAST/ 37-130 A [ Z
Audiv Generator Svamtek Svard01 13 18 Dxiober 2027 WK Electric [ +dB) (+dB)
STD Setting i) [CLT] dB}
Naty
126 Ha 00 ol on 050 0
The reporied u is " il = 5 e
reponied unceriainay is based on stasdand uncertainty mulliplisd by the Coverage Factor & = 2, providing  level of confldence approsimately 95 %, g e rery ey oy oy
4000 He 0.2 o3 02 060 30
B000 Hz 03 A3 €3 0. 50
Calibrated By : ImE- Approved By : m-%
Mr. Noppadon Luangat Mr_ Pacit Mathavorn
Caldeation Officer Calibration Enginesr Supersisar
Bssus Dhate 21 January 2022
yto the ot “The sesalts relared sely fell, without

. — ottaslueayRy. ...



INNOVATIVE |

IMENT CAl

RATION LAR
INMOVATIVE INSTRUMENT COL, LT, HEAD OFFICE

/3 MO 1), 8001 SUMTINAKDRN 1] TAMBON BANG KAEC,

AMPHOE BANG FHLISAMUT PRAKAN PROVINGE 10540 THAILAND

TEL: (86021 16-5860-1 FAN: 1661021 16-7140

‘ Butuurvind Bumequnes 42k

s ED
ACCREDITED

CaLmRATOH LanOnsTONY
AL 281

Page 36,

Cemifiese Mo

Reguest Mo

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

VDT Setting Dieviation from various Frequency Acceplance
UNCERTAINTY
FAST/37-139 Weighting Respene curve Limit
STD Setting A (B} C (dB) Z (4B (2 dity i+ dB)
3 Hz 02 -0l o0 0
125 Hz -l oo ] 13
50 He ol oo oa 1.5
500 Hz -l oo a0 15
1000 He 0.0 [0 an [+ Lo
2000 Hz an (1] L1 20
4000 He 00 o0 oo 30
8000 Hz -1 -l L1 3
16000 He -0l a1 ALl +5. -INF.
6. Frequency and time weightings at 1kHz
ULIC Setting SO Muasured Accepiance
UNCERTAINTY
FAST /37139 REF e ERR Limit
LUC Weighting (dB) (Ll () [+ dE) 1+ dB)
A 11400 1140 0.0 02
i L1400 1140 [ 02 02
z 114,00 1140 ] 02
ULC Setting 5TD Measured Acceptance
UNCERTAINTY
317-1397/ A REF e ERR Limis
UUC Time Respane dn) (a8} 148 (£ dB) i+ dib)
Fast 11400 114.0 (1] 0.1
Slow 14m 140 LT [+ ]
Leg 11400 1140 o0 01

TEACT-03

e 20220097

The resal i

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT CO,, LTD, HEAD OFFICE

13 MO 13, SO0 SUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG FHLESAMUT PRAKAN PROVINCE 10540 THAILAND.

TEL:

6-SBE0-1 FAX: (66K-2116-T180

whastap

i e

% thag 0110719

s
CALIBATON LagonaTony
AL 2961

Fage 1 5/6.

Certificate No 1-ACT-034
Request No Reg-2022-0092
Level linearity including the level range contral
UUC Setring 5TD Messured Acceptance
UNCERTAINTY
FAST /A REF e ERR Limir
UUC Range iy AdB) (dB) [+ dB) i w dB)
4248 410 02 L1
Era b 0.3
L4 1140 L] L1
10. Tone burst response
UUC Setting ST Amticipated Measured Acceptunce
UNCERTAINTY
AL3T-139 Tonehurst el ERR Limit
ULC Time Kespane {ms) {a8) () {aB) [ET] (=dB)
200 1350 1350 00 1
Fast 2 nga ni R E] +0,:2.8
025 {2 0.2 +1.5,-50
200 1286 0.1 1
Slow 03
2 1ma 1089 -1 +10.:50
200 110 1200 o0 1
SEL 2 1m0 109.1 0.1 *10.-25
024 1000 1000 o0 #1450
11, Peak C Sound level
ULC Setsing Anticipated Messured Accuptance
UNCERTAINTY
FAST/C/95-142 REF e ERR Limit
ST Sattimg ({0 Ry (R (+dB) (+dB)
Complete cyele 1374 1365 A0} £
Positive half cycle 136.4 1361 030 2 20
Negative half cycle 1364 1362 020 0
The othe

'
seproduced escepe in U, witous wrinien -w.rﬁ.rﬁemm N

INNOVATIVE INSTRUMENT CALIBRATION L,

NNOVATIVE INSTRUMENT 0., LTD, HEAD OFFICE

130 MO 13, SO0 SUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLE SAMUT PRAKAN PROVINCE 10540 THAILAND
L: (5621 D-SRS0-1 FAX: (6610-21 16-T140

AN Vatenm acrresane Acurd
ACCREDITED

e
CALINRATIOR LsaRAToNY
fra

Fage: 4/

Certificate No 2-ACT-034
Request Mo Heg-2022-0092
Long Term Stability
ULC Setring Mewsured Acceprance
UNCERTAINTY
FAST/A/37-139 uue Limit
STD Setting () 1z dB) (53
Initial 140
Final 140
Deviated ()
8. Level linearity on the reference level range
UUC Seteing Anticipated Devistien Acceplancy
UNCERTAINTY
FAST/A/37-139 REF vuc ERR Limir
STD dB i) dB) (B [ +dB)
139,00 1 1350 o L
134,00 13 1440 oo L
13900 12 [ [T Lt
12400 1) 1240 o L
115,00 [ 1150 o Lt
114,00 14 140 o [
1500 09 5.0 o Ll
104,00 i 1 ] Lt
9900 9 990 o0 ]
G400 W g -0l 1L
00 2 o) -0 X
BN 44 19 -l a3 L
7900 ™ %9 -l L
K 4 739 -1 L
6800 & 6.0 an L
00 ] 2.9 a1 L
900 50 50 ] L
5400 sa S o L
4900 ] 0 o 1]
440 4 441 al i
3900 L] 33 03 Lt
3800 3 383 03 I
B 1 375 0s L
T he ivems calfsrated g
. 1 10 the fhem calfsrae -' P  withont S N
sl
INNOVATIVE INSTRUMENT CALIBRATION LAB
IMNOVATIVE INSTRUMENT (0, LTD, HEAD OFFICE ] A &B
100 MO 1L, S0FSUNTINAKORN 11 TAMBON BANG KAED, "
AMPHIOE BANG PHLIEAMUT FRAKAN PROVINCE 10540 THAILAND AccnmEDITED
TEL: (66K-21 165860 | FAX: 16600-21 16:T140 Bty
P : 66
Certificate No 22-ACT-034
Request No Req-2022-0092
12. Overload indication
ULC Setting Messured Aceeptance
UNCERTAINTY
FAST/A/37-139 Limit
STD Setting (dB) [ +dB) 1 =di)
Pasitive one-hall cycle 141.7
Negative coe-half cycle 1418
Deviated T 0.2 15
13, High Leved Stability
UUC Serting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 (BU Limit
STD Setting {4B) i+ dB) i & dB)
tmilal 1380
Final 1380
Deviated oo al 03
End of Certificate
The resal item cabheated

"ishanslaiaae. ...,



TA59n15 PAN ORIENT ENERGY (SIAM) LIMITED

Hou UNTIAL-SUNAN LA, 2565

s1n1slususesaauiisu/museu insesendnyszdniasufjifin1sitesiei dwsuiiassiguaiweinia uazgunIwii

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
i3asiadmiudiaszinguaimainie
1 |Analytical Balance c‘Juaxaanu (TSP) Mettler-Toledo AB204-S / National Food Institute, 2200704-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.1 mg) Huaraawualiiiu 10 luaseu 1128312528 Ministry of Industry, Thailand
2 |Analytical Balance (PM-10) Mettler-Toledo AB204-S/FACT / National Food Institute, 2102572-001-01 26 Apr 21 25 Apr 22 -
(Readability 0.1 mg) B108115858 Ministry of Industry, Thailand
3 [Analytical Balance Auazeesnunlaiiu 2.5 lunsou Mettler-Toledo XP6 / National Food Institute, 2102572-002-01 26 Apr 21 25 Apr 22 -
(Readability 0.001 mg) (PM-2.5) B322373893 Ministry of Industry, Thailand
in3eslandnusrivisslfiRn1siiasne
1 |pH Meter Aanudunse-ang (oH) Hanna HI2020-02 / National Food Institute, 2103272-001-02 14 Jun 21 13 Jun 22 BOD
Egnmgﬁ (Temperature) Instrument Co051107 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2101930-001-01 17 Mar 21 16 Mar 22 WW, Soil
1231155210 Ministry of Industry, Thailand iy
3 |Conductivity Meter Ansilaeh (EC) Sl Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24210091 29 Mar 21 28 Mar 22 WW, Soil
ALAL (Salinity) 16300356 Sy
4 |BOD Incubator Tladl (BOD) Arco UR-1320/ Technology Promotion Association 21TM812 21 Apr 21 20 Apr 22 -
(UAE.LAB.006/2553) (Thailand-Japan)
5 |BOD Incubator Arco uC4-1320 / Technology Promotion Association 21TM1405 17 Aug 21 16 Aug 22 -
(UAELAB002/2550) (Thailand-Japan)
6 |BOD Incubator Arco uC4-1320 / Technology Promotion Association 21TM1406 17 Aug 21 16 Aug 22 -
(UAELAB018/2559) (Thailand-Japan)
7 |UV-VIS Spectrophotometer Faula (SO 42' ) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP21-015 29 May 21 28 May 22 -
Technologies MY15410009
8 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP21-007 20 Jan 22 19 Jan 23 -
2021-064
9 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP21-008 20 Jan 22 19 Jan 23 -
21E22-009

U3 gluifin uouundad uous Budilless reudausnt Sifin

WeslJURmsiimssinnnsgiu ISO/IEC 17025

Certificate Page 1/2




TA59n15 PAN ORIENT ENERGY (SIAM) LIMITED

HoU UNTIAL-SUNAL VLA, 2565

s1n1slususesaauiisu/museu insesendnyszdniasufjifin1sitesiei dwsuiiassiguaiweinia uazgunIwii

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
10 |Analytical Balance veaufauviuane (SS) Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 23 Nov 22 -
(Repeatability 0.01 mg) yaauazanaifioma (TDS) 1122100406 Ministry of Industry, Thailand
11 |Hot Air Oven Memmert UF55 / Technology Promotion Association 21TM1876 29 Oct 21 28 Oct 22 -
B216.1666 (Thailand-Japan)
12 |Hot Air Oven Memmert UF55/ Technology Promotion Association 21TM813 21 Apr 21 20 Apr 22 -
B212.0411 (Thailand-Japan)
13 |Inductively Coupled Plasma naulangyiin Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 9 Dec 21 8 Dec 22 -
(ICP) As ,Cd ,Total Cr ,Pb ,Total Hg , Technologies GB015AA/ Co.,Ltd. Maintenance
Ni ,Se ,Ba ,Cu ,Zn ,Fe ,Mn MY18030001 Checklist
14 |Atomic Absorption Tnuvaidon (K) Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL. No. 3 Feb 22 2 Feb 23 -
Spectrometer (AAS) uAaLge (Ca) Technologies AA240FS / Technological Research (TISTR). 486/65
loifie (Na) MY13160001
15 |Incubator flroalmaresunuadiie (FCB) Memmert IPP 260 / Technology Promotion Association 21TM1875 28 Oct 21 27 Oct 22 -
V618.0033 (Thailand-Japan)
16 |Incubator Memmert IPP 260 / Technology Promotion Association 21TM1874 28 Oct 21 27 Oct 22 -
V616.0066 (Thailand-Japan)
17 |Water Bath Memmert WNE 14/ Technology Promotion Association 21TM708 21 Apr 21 20 Apr 22 -
1414.1407 (Thailand-Japan)
18 |Wwater Bath Memmert WNE 14 / Technology Promotion Association 21TM424 22 Feb 21 21 Feb 22 -
L416.0614 (Thailand-Japan)
19 |Analytical Balance Mettler-Toledo MS603S / National Food Institute, 2200705-001-01 24 Nov 21 23 Nov 22 -
80070110311 Ministry of Industry, Thailand
20 |Autoclave ALP CL-40L / Technology Promotion Association 21TM425 23 Feb 21 22 Feb 22 -
802664 (Thailand-Japan)
21 |Autoclave ALP CL-40L / Technology Promotion Association 21TM831 7 May 21 6 May 22 -
807298 (Thailand-Japan)

U3 gluifin uouundad uous Budilless reudausnt Sifin

WeslJURmsiimssinnnsgiu ISO/IEC 17025

Certificate Page 2/2




Calibration Certificate

Certificate No.: 2200704-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

K, P 10260

Page 10f§

Equipment: Electronic Balance
Manufacturer: Mettler Toledo
Model: AB204-5
Serial No.: 1128312528
ID No.: UAE.AIR.019/2550
Order No.: 2200704
Operation No.: 2200704-001
Date of Receipt: 24 November 2021

Date of Calibration: 24 November 2021

Calibrated by  Mr.worapob Sooktong Approved by /
Scientist { Mr.Phera) ¥
Manager, Division of Calibration Laboratory

Date of Issue: 30 November 2021 Responsible for the Technical Management Team

The are for a of 95%

This Certificate is issuad in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessad the messurement capability of the laboratory and its traceability to recognized national standards and o the

urits of measurement realized at the comesponding national standards labaratory. This certificate may not be othar
than in full except with the prior written approval of the National Food Institute. L

q

F-C5-009 Rewision; 00 Date: 14-12-61

National Food Institute, Ministry of Industry, Thailand \/

Nfi

Calibration Report

Certificate No.: 2200704-001-01
Equipment: Bectronic Balance Manufacturer:  Mettler Toleda
Model; A5204-5 Resalution: 00001 g
Serlal No.: 1128312528 10 Mo UAEAIROIS/2550
Capacity: 200 g
Date of Calibration: 24 oweier 2021 Page3of 5

Calibration Results:  (Continued)
Calibration Range;  0-20 g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Test Waight by filter pan)

Neminal Valug Stancard Value Average Reading Correction Uncertainty Covernge Factor
foigfef [ 284 L9} (£ g ) &
Unicad 0.00000 0.0000 2.0000 0.000082 200
0,01 0.01000 0.0100 0.0000 0.000082 2.00
0.05 005000 0.0500 0.0000 0.000082 200
0.1 0.10000 0.1000 0.0000 0.000082 200
[ 050000 0.5000 90000 | o.oooos3 200
1 1.00001 1.0000 0.0000 0.000083 2.00
2 200001 2.0000 0.0000 0.000083 200
3 3.00001 3.0000 0.0000 0.000084 200
4 4.00001 4.0000 0.0000 0.000085 2.00
5 500000 4559 0.0001 0.000084 200
i 9.955658 5.9999 0.0001 0.000087 2.00
IH 149900 14,960 0.0001 0.000088 200
mn 1999959 19.9559 0.0001 0.00008% 200

F-C5-012 Revision: 00 Date: 14-12-61

s Taas
CALIBRATIGN 3081

Calibration Report

Certificate No.: 2200704-001-01
Equipment: Blectronkc Balance Manufacturer:  Mettier Toledo
Model:  AEM-5 Resolution: o001 g
Serial No.: 1128112528 1D No.: UAE.AIR.019/2550
Capacity: 200 g
Date of Calibration: 24 November 2021 Page 2 of 5
C Ambiant W5 £ 05 T Rewtve Homidty: a ot 5%

Place of Calibration: Lateratory, UNITED AMALYST AND ENGINEERING CONSULTANT CO. LTD.
Condition of Equipment: Good Condtion

Condition of This Results of Calibration:
1, Calioration Method: NFT Method W-MA-D01  In-Hcuse Method based on UKAS Lab 14 : 2019
2. Reference Standerds:
Reference Standard ~ Model Serial Mo,  Calibrated By  Certificate No,  Due Date
Stangard Wight Ciass E2 1-500mg E30ADSESS TS MZIDIDI7S 12 Jarwary 122
Staratard Weight Oass E2 1-5009 BI0B058126 TS MZI010985 13 Jarwiary 022
Instrument Model Sorial No. Calibrated By  Cerificate No. Due Date
Thermo-Hygro Meter 11A1 sow. Al BTHO0YSS  Qualty Rebom QR21-0267 15 Febnaary 2022
3, This certification b traceable to ST UNIT
4, Tris certificate was certified only far the instrument we caibrated.
§. This resuk of cafibration was found scourate as shovn on date and place of calbration only.
Calibration Results:
1. Repeatability of Reading:
Mominsl Veive [ g ] Standard Devistion of Resding Lo}

10 0.00000

20 0.00000
2. Off-Center Error:
A miss of 50 g was placed and moved to varius pasticn on pan.
The balarce reading obtained is ghen in the tabie.

@ O Q0
Qe
g a jog e}
1 2 3 4 5 ] (M DAl ence)
£ o J1C p it pbdiC g ¥I{ g I 9} L9 )
40956

Jmﬂ%nuqu

F-C5-012 Revision: 00 Date: 14-12-61

MNational Food Institute, Ministry of Industry, Thailand \./

Calibration Report

Certificate No.: 2200704-001-01

Equipment: Electronic Balance: Manufacturar:  Mattler Toleda
Model: A4S Resolution: 00001 g
Serial No.: 1128312578 10 Mo.: UAE AIR.119/2550

Capacity: 200 g

Date of Calibration: 24 November 2021 Pagedof's
i [ Ambient NS5 & 05 °C Relathw Humidey: 431 & 15 %

Place of Calibration: Laboratory, UNITED AMALYST AND ENGINEERING CONSULTANT CO.,LTD.

Condition of Equipment: Good Condition

Candition of This Results of Calibration:

1. Calibration Method: NFL Method W-HA-D01  In-House Method based on LIKAS Lab 14 < 2018

2 Reference Standards:

Reference Standard ~ Model  SerialNo,  Calibrated By  Certificate No.  Due Date

Standard Weight Class E2 1-500mg BIE6A554 TS M21010875 12 Jarwiary 2022
Sandard Weight Class E2 1-500g BHEIGE128 ™S MZ1010585 15 Jarnsry 2022
Instrument Model Serial No, Calibrated By  Certificate No. Due Date

Thermo-Hygro Meter 11A1 Aawsl, BTH 003/55 Quality Rebom QR21-0297 15 Fabruary 2022

3, This cartification is raceable to 51 UNIT
4. This certificate was certified only for the instrument we caliorated.
5. This resuit of calioration was found scourate a8 shown on date and place of calibration coly.

Calibration Results:
1. Repeatability of Reading:

Mominal Vee [ g ] Standad Deviabion of Reading (g])
100 0000
200 0.00000

2, Off-Center Error:
Ammsof 50 g was gisced and moved to arous positon an pan
The balance reading abtained is gven in the table.

1 H 3 4 s 3 (Masimum Difference)
Lo 0L g 3L g T 0 MUY @ 344 @ ] {2}
40000 | 9990 | swomm | 4o | 40000 | 400

F-C5-012 Revision: 00 Date: 14-12-51



National Food Institute, Ministry of Industry, Thailand \_/

Nfi

Calibration Report

Certificate No.: 2200704-001-01
Equipment: Bctronic Balance Manufacturer:  Mestier Takedo
Model: A5 Resolution:  0.0001 g
Serial No.: 1128312528 ID Ne.: UAEAIRD192550
Capacity: 200 g
Date of Calibration: 34 November 2021 Page S of §

Calibration Results:  (Centinued)
Calibration Range; ~ 0-200 ¢
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Hominal Valug Sandad Value werage Reading Cormectian Uncartainty Coverage Factor
A Loge iy | O ] | (& 9 ) 3
Unicad 0.00000 0.0000 0.0000 0.000082 200

(%} 0,10009 | im0 0.0000 0000082 200
0.5 0.50000 0.5000 0.0000 0.000083 200
1 1.00001 1.0000 0.0000 0.000083 200
5 5,00000 49999 0.0001 0.000084 2.00
10 9.99998 9.9999 0.0001 0.000087 200
20 19.99999 19.9999 0.0001 0.000089 200
50 49.99990 49,9939 0.0000 0.00012 200
m 69.09989 59,9999 10,0000 0.00014 200
100 100.00000 99.9999 0.0001 0.00017 200
120 119.99999 1195999 0.0001 0.00019 200
150 14999990 1499999 0.0000 0.00022 200
00 20000009 1555999 n.0002 0.00028 200

The reparted uncertainty of measurement was based on a standard uncertainty multiphed by a coverage factor & , prowiding a
level of conffidence of apprmdmately 95 %.

— e L n

F-C5-002 Revision: 00 Date: 14-12-61

MNational Food Institute, Ministry of Industry, T

Calibration Report

Certificate No.: 2102572-001-01
Equipment: Electronic Balanca Manufacturer;  METTLER TOLEDO
Model;  AD204-5/FACT Mesolution: 00001 g
Serfal No.: B108115858 10 Ma.: UAE.AIRD16/2555
Capacity: 220 g
Date of Calibration: 36 g 2021 Page 2ol 5
Amiient o + 02 °C RembeHumidty: 48 : 2 %
Place of Calibration: Balance Rogm (306], UNTTED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Goad Condicn
Condition of This Results of Calibration:

1. Calibration Methad: WFL Meshod W-MAOG1  In-House Method Based on LIKAS LAB 14 Calbration of Weighing Machines : 2006
2. Aference Standards:

Reference Standard ~ Model  SerialNo  Calibrated By Certificate No.  Due Date

Swewdard Weight Oass E2 1-500mg 1580 TS M20111955 28 November 2021
Sandard Weight Oass E2 1-500g 15682 TS M20111965 28 November 2021
Instrument Model Serial No.  Calibrated By Certificate No. ~ Due Date

‘Thermo-Hygro Meter POMPE 490 NFLETH 004/18 Qualky Reborn QR21-0300 15 Febnary 2022

3. This certification is traceabls to ST UNIT
4, This certificate was certified onfy for the instrument we calbrated,

5 calbration was found te s shy date and place of
LCalibration Results:
1. Repeatability of Reading:
Mominal value (g ) Standerd Devistion of Resding {9}
100 0.000000
20 0.000042

2. Off-Center Error:
A mass of 50 g was placed and maowed i various postion on pan.
The balance raading obtained i gven in the table.

{Maximum Difference)
{ g 31¢ g )1f o It 9 30 o DIC 9 ) Log.d

50,0001 £0.0001 500001 | 50.0002 500002 | 500001 £.0001 /yﬁ/

F-{5-012 Revision: 00 Date: 14-12-61 lﬂﬂmﬁ"jﬂ‘]uqﬂ

é; National Food Institute, Ministry of Industry, Thailand f

/

s o il T

Calibration Certificate
Certificate No.: 2102572-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260
Page1ors

E ic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: B108115858
ID No.: UAE.AIR.016/2555
Order No.: 2102572
Operation No.: 2102572 -001
Date of Receipt: 26 April 2021
Date of Calibration: 26 april 2021
Calibrated by ~ Mr.Manas Somsak Approved by

Expart { Mr.Pheraphat Tuanjit )

Managar, Division of Calibration Laboratory

Date of Issue: 29 April 2021 [Responsible for the Technical Management Team

Tha ara far of 95%

lnls Certificate is issued In accordance with the conditions of accreditation granied by the Thal Laboratary Accreditation Scheme

has assessed the measurement capabilty of the labaratory and its traceability to recognized national standards and wmz
LII|IIS aof realized at the ¢ national standards laboratory. This cerificate may mt be
than in full except with the prior written approval of the National Food Institute.

[&lﬂ‘)].lﬂﬂ

F-C5-009 Revision: 00 Date: 14-12-61

tute, Ministry of Industry, Thailand

MEC-TIAI-TIS 17028
CALISSATIIN D81

Calibration Report

Certificate No.: 2102572-001-01
Equipment: Buectranic Balance Manufacturer:  METTLER TOLEDO
Modal: AB2D4-5/FAT Resolutiom: 00001 g
Serial No.: B108115858 10 Mo UAEAIR0U6/2555
Capacityr 20 g
Date of Calibration: 26 acil 2021 Pagedofs

Calibration Results:  (Continued)
Calibration Range:  0-200g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Komical Vale Standard Valus Avernge Reading Carmection Uncertainky Covarage Facter
fogta LR L 9} {9 . ] 4
Uninad 0.00000 0.0000 0.0000 0.000082 200
01 000 04000 0.0000 0000082 200
0.5 049995 0.5000 0.0000 0000083 200

1 0.9999% 10000 0.0000 Q000086 00
2 159999 2,0000 0.0000 Q000084 00
5 459998 5.0000 0.0000 0000054 2.00
10 10.00003 10,0000 0.0000 0.00013 200
185 15.00001 15,0000 0.0000 0.00012 200
20 000004 20,0000 0.0000 0.00013 2.00
3 3000006 30,0001 0.0000 0.00015 2.00
40 40.00000 40,0001 00001 0.00014 200
50 4059909 50,0002 -a.0002 0.00015 200
il 2000003 70.0002 -0.0002 000019 200
100 96997 300.0003 20003 000020 200
150 149599997 150.0004 -0.0004 0.00027 200
pis] 19956999 200.0005 ~0.0005 0.00043 200

‘The reported uncertainty of messurement was based on & stecard uertainty madlipied by @ covarage factor & , proviting &
laval of confidence of apprmximately 95 %.

ad@Slanuny

F-C5-012 Ravision: 00 Date: 14-13-61



TIanTIS 17028

sC
CALIBRATION o

Mational Food Instifu

Calibration Report

= No.:
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDD
Model: AEI04-S/FACT Resolution:  0.0001 g
Serial Noo: BI0A115858 ID Nout UAE.AIR.DIE/25ES
Capacity: 220 ¢
Date of Calibration: 2& &l 2021 Page 4 af 5
C Ambient 20 : 02 °C Relmverumdl; 48 : 2 %
Place of Calibration: Balance Room (306), UNTTED AKALYST AND ENGINEERING CONSULTANT (O, LTD.

Condition of Equipment: Geod Condiien

Condition of This Results of Calibration;

L. Calbration, Method:
2. Reference Standands:

Raference Standard ~ Model

HF1 Hethod W-MA-D01  [n-House Method Based on UKAS LAB 14 Calibration of Weighing Macsines | 2005

mmmmmmmm

Standard Wesght Cass E2 £-500myg 15880 M20111955 28 Novemiver 221
Standard Weght Cass E2 1-500g LT H e MI0111965 I8 Novemiber 2021
Instrument Maodel Serial No.  Calibrated By  Certificate No.  Due Date

Thesmo-Hygro Meter POMPE 400 NFLETH 004/18 Quality Reborm QR21-0300 15 February 2022

3. This gertificaticn & traceable to ST UKIT

a only for

the

5. This resuk of calbration wes found Sccurate s shown on date and pUEce of CRNDMNON OnY,

Calibration Results:  (Calioration win fiter pan)

1. Repeatability of Reading:
Momnal value { g ) Standard Deviation of Reading {19}
10 0.0000
n 0.0000
2. Off-Center Error:
A mass of § g wes placed snd moved to varous positon on pan.

The balance reading attaned is given in the tatle,

(Mmdmum Difference)
bQ¢ g 3}t g bQC @ JIC 9 ) L 3]

5.0000 5.0002

sooor | soom | soonn | soomo .00 A.?%,

F-C5-012 Revision: 00 Date: 14-12-61

National Food Institute, Ministry of Industry, Thailand \/

Nfi

LanE3 luALAN

Calibration Certificate

Certificate No.: 2102572-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

—Fagelofd

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XPE
Serial No.: 8322373893
ID No.: UAE.AIR.019/2556
Order No.: 2102572
Operation No.: 2102572 -002
Date of Receipt: 26 April 2021
Date of Calibration: 26 April 2021

Calibrated by ~ Mr.Manas Somsak

Approved by / ‘PQ/

Expert { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 29 April 2021 Responsible for the Technical Management Team
The are for a of 95%

Calibration Report

Certificate No.: 2102572-001-01
Equipment: Blectronic Balance: Mamufacturer:  METTLER TOLEDD
Model:  ASZ04-5FACT Resalution: 00001 g
Serial No.: BI00115058 ID Mo LAE AIRDLG/2555
Copacity: 220 g
Date of Calibration: 36 apnl 2001 Page 5 of 5

Calibration Results:  (Continued)
Calibration Range; 0-200g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Calibration with filter pan)
Hominal Vae Standard Value Hvarage Reading Cormection Urcertainty Coverage Factor
L9} g 3 L g3 I 1| ! Ld
o 0.00000 0.0000 £.0000 0.D00082 100
001 0.01000 0.0100 0.0000 0.000082 200
053 0.05000 0.0500 0.0000 0.000042 200
01 0.10000 0.1000 0.0000 0.000082 200
os 045599 0.5000 0.0000 0000083 200
1 059999 L0000 0.0000 0.000025 2.00
3 159999 20000 0.0000 0000084 200
1 250908 30000 0.0000 0000087 200
4 350099 40000 0.0000 0000085 200
] 459998 50000 0.0000 0000084 200
10 1000003 10.0000 0.0000 0.000981 .00
15 15.00001 15.0000 0.0000 0.00012 200
20 000004 20,0000 0.0000 0.00013 200
Lo ¥ wars based on @ mukiplied by a &, providing a
level of confidenca of approsimately 95 %. .
........ A lerfpslanaugu

F-C5-012 Revision: 00 Date: 14-12-61

National Food Institute, Ministry of Industry, Thalland \/

nfi

Calibration Report

Certificate No. 2102572-002-01
Equipment: Electronic Balance Manufacturer;  METTLER TOLEDD
Model: 6 Resolution: 0000001 g
Serial Ne.: E322373893 ID Nout UAEAIR.0159/2556
Copacity: 61 ¢
Date of Calibration: 26 april 2021 Page2of3
Ambient 20 ¢ 02 °C Relwnvelmdt: 48+ 2 %
Place of Calibration: Balance Room [306), UNTTED AKALYST AND ENGINESRING CONSULTANT £0,, LTD.

Condition of Equipment: Goos Condiien

Condition of This Results of Calibration:

1. Calbration Mathod: NFI Mathod W-MA00!  I-House Method Based on LIKAS LAB 14 Calbration of Weighing Machines : 2006
2. Reference Standards:

Beference Standard ~ Model ~— SerialNo.  Calibrated By Cerfificate No.  Due Date

Standsrd Weight Class E2 1-500mg B30B06ASS4 T M2I0IDETS 12 Jaruary 2022
Standard Wisight Class E2 1-500g B30B0GH1IE TS MZI0L09ES 13 January 2002
Instrument Model Serial No.  Calibrated By  Certificate No.  Dus Date

Thermo-Hygra Meter FOKPE 430 NFLETH 004/18 Quaity Reborn QR21-0300 15 February 2022

3. This certification is tracesble tn S UNIT
4. This certificate wis certified only for the instramant we caliorated.
5, This recult of cabbration was feund ccurate a5 shown on date and place of calbration ony.

Calibration Resuits:
1. Repeatability of Reading:
Sgrrinal Value [ § ) Standard Deviation of Reading L9
3 00000042
3 000000032
2. Off-Center Error:
A mass of 2 g was placed and moved to various postion on pen.

The bislance reading obtained & given in the table,

2 B
Foll oY @
]
i 2 3 4 H & (Maximum Difference)
L O T 5 - K O (I
1999997 | 1900996 | 199997 | 1909906 | 1569995 | 19909 | 0000002

This Cestificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme:
whn‘.h Fis assessed the measurement capability of the laboratory and s traceability to recognized national standards and tp the
realized at the

national standands laboratory. This certificate ma;
lﬂan nfnll except with the prior written approval of the National Feod Tnstitute, ymﬁmmﬁslﬂﬂﬂ

F-C5-00% Revision: 00 Date: 14-12-61

.

F-C5-012 Revision: 00 Date: 14-12-61

lena3luniugy



National Food Institute, Ministry of Industry, Thailand \/

- 0fi

WIC-TISTIS 17025
CALIDRATIGN 3081

Calibration Certificate

Substitute for Certificate No.: HATTE00101
Certificate No.: 2103272-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
c 0 Address: 3 S0l Udomsuk 41, Sukhumyit Road,
Equipment: Bettroric Balance Manafacturer;  METTLER TOLEDO Barigchisk, Prakhanong, Banghok 10260
Modal: 6 Resolutiom:  0.000001 @
Serial No.: £322373893 10 Mo LALAIR018/2556 S i
Capacity: &1 g
Date of Calibration: 2: a0t 2021 3of3 Equipment: BH Matar
Calibration Results:  (Continued)
Calibration Range:  0-6 g Manufacturer: HANNA INSTRUMENTS
Calibration Adjustment: Inlernal Calibration
3. Departure from Nominal Value: Model: HI2020-02
Mominal Vaiue Standerd Vakoe Heerage Reading Comection Uncertaingy Coverage Factar Serial No.: CO0051107
L& 3 . ] L g} ol | [w g ) 3
Urigag ©.000000 0000000 0000000 200000087 200 1D No.: UAE WAD.005/2557
oy anionz £.010000 000002 Q0000032 200
.08 Q050004 0050000 0000004 Q0000047 200 Order No.: 2103272
0.10 0100000 0.097998 0.000002 00000056 2.00
015 0450004 0150000 0.000004 2.0000072 200 Operation No.: 2103272001
017 0170007 0.170004 0.000003 00000075 .00
020 200002 0200000 00002 0.0000055 200 Date of Receipt: Slsihe20e
050 Q480950 049990 0000001 2.000011 200
100 1.000005 1,000004 Q000001 fisooia 206 Date of Calibration: 14 June 2021
1.50 1.500004 1.500004 0.000000 0000016 200
200 2000006 2000005 Q000001 0.000014 200
200 3000011 2.000007 0000004 0000018 200 %
i ot e B FEE i Calibrated by MrManas Somsak Approved by ;
450 4500013 4500008 2500005 0000024 200 Expert FMr F Sormpties Tumnix )
€00 £ 00000 500000 00000 0,000018 20 Manager, Division of Calibration Laboratory
S Skt i RETE Qs A Date of Issue: 2.July 2021 far the Technical Toam
e for = ¥ B

This Certficats is issad in accondanca with tha condiiens of scerdialien granted by the Thii Laborstiry Accradiaton Scheme which has sssssed
the mamsumment capabifty of e laboraiory and s traceabily to recopnized natonal sandans aed tn ha unds of MRS FakEed AL the
comesponding natisnal standiects labormicey. Th cersfeats may nol be mprocuced oiher fan n ful esoept with he prior witen approval of the

factor & , providing a Natonal Food insttuse.

e — oAl o wneslaimun

The reported uncertainty of messurement was based on & standard uncertainky muRislied By 8 coverd
lavel of conficence of approdmately 55 %.

F-C5-012 Revision: 00 Date: 14-12-61

Calibration Report Calibration Report

Certificate No.: 210327208102 Cartificate No.: 210700102
Equipment: oH Meter Resolugion: 001 g4 © D=V Equipment; BH Matnr Resolution: 007 pH ¢ 09 mv
Manufacturer:  HANNA INSTRUMENTS Model: Hz02002 Manufacturer  HANNA BSTRUMENTS Madsl: Hia0-02
SerlaiNos  COOB1107 Type: Bench iop: SoraiNo:  COBSIOT Typa: Banch op
10N UAE WAD DOSZE5T 10 No; LIARWAG 2557
Date of Calibration: 14 Juna 2021 Page 20l 5 Date of Ci 14 June 2031 Page 3ois
Lacatian: Chamical Calibration Labasmiary, National Faod Instiue Calibration Results:
Envirenmant Cendition: Ambiant Tamparsturs: | 237 £15 ) ‘0 RelveHumidiy | 535 15 ) % 1. Gallbraticn of pH Meter ( Marual Temperanure Compensatan at 25 °C |
Condtion of Bquipment: Good Canditan
Gondition of this Resw®s of Callbration Nominal DG Veltage Standard Awerage Indicator Reading Uncertainty Coverage Factor
Ll Jmv ) m ] [2miv} (L3
1.Catbration Mathed 1 Nouse mathod : W-CC-002 based on diwect sasuramant by using s1andan volaga calbesnsr and e
arans msterist {CRA) 000 aann IS} a00 [ 200
2. Refarence Sandarcs | Cartited Refersnce Matrial 200 T 273 z00 noea 200
Inatrurenty Sailal /1D He. Masiulwetiiree Canl Hy Diss Doty am 177481 1720 40 0083 2m
21 DC Vokagn Calbratce 2nwoeT Flit SCL-20F-0662 17 June 2021 600 52160 807 &00 [T 200
2.2 Dighal Themometer 09007 Flke CC 62060501 30 Coicber 2021 700 0000 15 700 (=] 200
23 Thema-Hygro Mater NFLETHOOZT FONPE QRE1ETE 1 Sagmamesr 2021 800 53,158 P 00 0063 200
oo 17781 amn 10,00 noea 200
Coriified Rnfarence Maserin| Lot No, Manytpctyrer BafN Expire Dats 1200 -295812 2844 1200 003 200
2.4 pH biuffor &008 {Primary pH buffer Soltk Ti0048 CRAcham FHITELE 2 Detobr 7022 1400 214118 -atz4 14.00 0.063 200
25 pH talbir 8885 {Primiey pH tuller Sokution) Ti0048 CPAcham PHITTLS 2 Oowber 022 2. Calintion of gH Mo {8l Tt a8y
28 pH taafior 10.01 {Primary pH buffer Sokitin} T10050 CRAchem PHZZOLE 2 Cowber 2021 i o Wisciroda T o Fla
27 pH buffer 7.0 {Sandard H butier Seiuson) Ti0081 CRAchom FHIDTLE 2 Dewsber 2021 b AR S ETROEN HiASeE
3, This eaniieation i tracaabii 1o Tha Imsmationsl Systie, of Uk (31 Usif i e P Kk
231 Instruments No.2.1 thezugh NEC-TISLTIS 17025 Labaratory Accrediton of Cakteation No00TS i ot it sy R ——
3 Instrumets N, 2.2 trrcugh NSC-TISKTIS 1 W25 Laboratory Accredfion of Cakiteation No 001
E 2 SC-TISH y
33 Instruments No.2.3 through NSC-TISKTIS 17028 Labaratory Accrediion of Calibraticn No 0282 i #wnrage Indicasor Reading sk s oty o o
3.4 Cortfiad Refaranca Matarial he. 2.8 26 waceabl i Frimary ing caleatnd @25 °C [pH) H v [£gH) 3
barometer, and Tre shon
e by el 50 17604 4008 441 1827 00071 200
and ISOMEC 17025 881
& 866 687 EE] 00078 200
35 Certfiad Refaronce Matorial Mo, 2.7 waceablato  BIM Ref HLT Lot 30,04 2020; BIM Re HIS Lot 28,05 3020 BIM
e HI8 Loth 30,04 2020; HIM Red HI-10 Loth 28,05.2020. The i) il i) o haoors £m
Standard Schsion prepsraion and certfied by CPAChem Lid 10008 001 ama D083 200
accradied 0 150 17034 and SOAEC 1765 - - :
565 700 EET) . 00083 200

T —T——— U maﬁmuqu

F-C5-012 Revisior: 00 Date: 14-12-61



NSC.TISHTES 1702
CALIBRATION 0961

Calibration Report

CALIBRATSON O

Cartificate No.- 210327200102
Eguipment: Diigital Thermomeiar with RTD {pH Maler]
Resausion: [ Model:  SevenEasy pH
Sarial Ne.: 0051107 DN LAE.WADDOS/ZEST
[ HANNA INSTRUMENTS
Date of Calibration: 14 Jure 2021 Pagedof §
Location: Chamical Calbraten Laberatary, Natianal Faod institute
Environment Condition: Aumbient Temperaturs Mg 2 1 g
Ralative Humigily B1% =z 2%
Conditian of this results of Casbration:
1. Calibration Method : - TE-025 by
- The Caliaralion & dalarinad by comparig wih a knawn iBmpersius
#0m a standard resistance thermameter.
- The scale in uze at thi vy inthe
Temparatuw seala of 1990 [ TE-00 )
2. Reeference Standard Instrument :
Instrumant Modal ‘Barial Na. Cartificata Ne. Dua Date Through
HANDHELD THERMOMETER 1521 AsSEaT HATIONAL
TE 640025-01 12-Dec-21 FoOD
Plssinum Rasistance Tharmamalar (PR 385 500201 INSTITUTE

Suppon Equipment - Low Temparature Bath (ISOCAL-G), Model: Eurapa-6 Plus Basic, SM: 3415922

4 Th

# Uats {S1 Links).

traceable o

4, Thi anky for the d.

5. This resul of calbration wad found accurate as shown on dats and place of calieation only,

Goed
E Without adjusiment D After adustment

6. Condition of Calbrated em :

7. Resut of Calibration :

4

tenaslumuny

F-C5-012 Revision: 00 Date: 14-12-61

of Indust

Mational Fo

Thailand \/

— Nfi

d Institute, Mini

Calibration Certificate

=N

51715

Cantificate No.: 210227200102
Ecuipmnt: Digial Tharmamaler with RTD (oH Meter]
Rasaksion: o1 g Model:  SevenEazy pH
Serial No.: coos1107 IDND:  LAE WAQ DOS2557
Manutacs.rer: HANNA INSTRUMENTS

Date of Calibration:

Calibration Report

14 June 2021

Pagesof §

Callbration point:

Calibratian result:

150, 2 0and 350 'C

- The probe was immersed in liguid bath or dry bath %o & minimum depihal 100 mm.

- Descripion of probe, model HI11310 &N OTET43
Dimangion of probe | Diamatar 4 e, Lergi 118 men
Sheatnmaral:  Stariess Stwel
UUCT Reading ) rmr;:::‘.:] Comaction Valus (°T) ”"‘:"::"“'
151 15001 0.1 013
251 e a1 [
s2 3199 a2 13

Remark: Edred Model from edge to HEZ020-02.

Motz
« LILAC® - Linkt Under Calieatian

- NFi Laboralory is not acoredited ISGAEG 17025 or calbration. In the Scops marked wit ™

The report
approximatedy 95 %.

End

uncertainey mulipled by coveraga facior k= 2, roviding 8 level of confdence of

= /72

F-C5-012 Revision: 00 Datec 14-12-81

Nationa
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Calibration Report

Certificate No.: 2103189-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanang, Bangkok 10260
Page 10f8
Equipment: PH Matar
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No. UAE.WAT.010/2553
Order No.: 2103189
Operation No.: 2103189002
Date of Receipt: 9 Juna 2021
Date of Calibration: 14 June 2021
Calibrated by Mr.Manas Somsak Approved by k
Expart (Mr.Pheraphat Tuani )
Manager, Division of Calibration Laboratary
Date of Issue: 15 June 2021 the Tachnical Toam
This Cartificte is issusd in of by the Thal Laboratory Accreditation Scheme which has assessed
he measurement capabiity of the laboratory and s raceablity 1o recognized rational et 1o e unis of mesumment maloed o e

standieds
commapanding nasonal sisndards labcraiory. This certficate may not be mproduced ather fan i ful Exoept with e pricr witien approval of he

enaTstImUR

F-C5-009 Revision: 00 Date: 14-13-61

Certificate No.: 210318800301
Equipmant: o Meter Resclusion:  GOTEH 5 1 mv
Manutacterer:  METTLER TOLEDD Modsl: SevenEasy pH
SeralNo: 1231185210 Type: Bench mp
oo UAE WAT.0102553.
Date of Calibration: 14 June 7021 Fage 2ol 5
Location: hemical Cabraton Laberatary, Nakanal Facd Insttule
Environmant Cendition: Ambient Temperatues: | 237 £ 95 ) 0 RelaveHumidity: | 535 55 | %
Genitian af Equipmess: Goed Condiien:
Condition af this Results of Caliraticn
1.Calbration Method n 2 g et
rafarancs matarial (CRM)
2. Refarence Smndars | Certfied Reterance Matarisl
Instrumgss Edrlal (1D Ho, Manufaciurer Cemificals Ko, Dus Dats.
21 OC Viakaga Cabbrake 2709007 Flki BCL-20F-0882 17 Juw 2021
232 Digital Thermometar 2r000T Fhake CC B30806-01 30 October 2021
23 Thermo-Hygr Meter NFLETHOO31T PONPE CRI0ASTE 21 Saplambar 2031
Cofillod Nutsrpeacy Msterisl Lot No. Monudscturer BedN Expire Dale
24 pH tuffer 4008 (Frimary pH butter Souton] 10048 CEAchem FHIIELE 2 Dectnbaer 2022
25 pH bufler £ BB5 (Frimary H butiar Saton] Ti0048 CRAcham PH2ITLE 2 Octuber 2022
28 pH buffer 10,01 (Primeary pH buBsr Soston] TI0080 - PHZELE 2 Ortober 2021
Z7 pH bufter 7.00 {Standand pH beffer Schtion) Ti0081 CEAzhem FHIOTLE 2 Detnber 2021
3. This [ tin 2 The o ink (31 L)
29 Instruments No.2.1 #rough 17025 Lakaratory Na.0OTS
32 Instumants No 22 wreugh WEC-TISTIS 17025 Labarstory Arzmdiion of Calbration bo, D061
33 Instruments No.2.3 hough TI5-Te 17025 Labormiory
3.4 Certfied Refarence Materal No. 24 o 26 traceable i
thurmametar, barometer, and ranavokmeter. The Standard Sokution
by ") 10150 17034
and ISOVEC 17025
3.5 Certfed Reference Materal No, 27 traceable to  BIM Ref HI-7 Lot 30.04.2020; SIM ReW S5 Lo 26.06.2020; 3IM
R HIS Lot 30,04 2020 BIM RefN HI10 Lot 20,08, 2020, The
Stardard Sohtion paparation and carifed by CPAchem Lid is.
aceradind 1 150 17034 and ISQNEC 17025
. ¥ catbeated.
4 Thia place arty.

F-C5-012 Rewision: 00 Date: 14-12-61
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MEETELTIE 17038

Calibration Report Calibration Report

Certificate No.: 2103185-002-01
Centificate No.: 21031&-002-01
Equipment: o Meter Resolutioe: DOTEH  ; 1mv
Equipment: Cigital Thermometer with RTO. (oH Meter]
Manutacturer:  METTLER TOLEDD Modl: SevanEasy g
Fssalution: LRI Modsl:  SevanEsey pH
SeralNo:  1Z3VIEEZID Type: Basch op
fial 123115521 :
— | E AR Serial N, 231155210 IDNo:  UAEWAT 010G2883
Date of Calibration: 14 June 2021 Pags Sef§ Naaulie i BAETTLER ITH POY
Calibration Results: Date of Callbration: 14 June 2021 Pagadof §
1. Calibeation of pH Meter { Masual Tamperatur Comgansation at 25 °C |
Location: Chamical Calibration Laborstary, Natianal Food Institute
R o Avnrage Indicator Ruading Unewraingy | Coverage Facter
- e = = e Pl Environment Condition: Ambiant Temparaturs M 2 1w
(3] 414118 214 ang 058 200 Ralatve Humidity S4% = I %
200 295811 26 200 055 2
400 177461 178 400 0.5 200
600 59160 ]
L ) i 00 Candition of ths results of Calibration:
700 0000 [ 700 058 200
1. Calibratian Method : . WTED25 by
800 50158 =5 £00 [ 200
0.0 177,481 EL] 10.00 oz 20 - Th = delermined ak
12,00 2Em2 ) 1200 ) 200 e & SIANGAT FRESINGE tharmamelar.
1400 A14.118 14 14.00 osa 200 = The temp: scale in use at this yis e
2. Calibrath { Mareal Tempes *35°C) Temperaturs scale of 1000 [ ITS-80 L
Equipmant: pH Elactmde Typa: Cambind Eleciods 2. Rferance Swandar Insrument ;
N MELLEH TOLEDT Mo JEAESarh Instrumsnt Modsl Sarial No. Certicats No. Dua Date Through
‘Harial Ha.: 115882 e s
HANDHELD THERMOMETER 1521 ABEDGT MATIONAL
88 pHA, pHT and pH10) TE 64002801 12-Dee-21 FOOD
Piatinum Resistance Thermometer (PRT) k) 508201 INSTITUTE
Gartifiad Value Jnrnge indicsinr Reading i i Unesetainty Coverage Factor rt L - Low Bath [ISOCAL-E), Modet: Europa-6 Fhus Basic, SN: 3415922
@25°C (pH) pH mv i2pH) in
4.008 am 188 s 0007 20 3. Thi tracaabh o of Ui
[ 647 1 00075 200
4m rified only for the
855 627 18 00075 200
80 it
10008 100t B 00083 200 5 and place of
6.985 659 9 . 00083 z00 8. Condifion of Calbrated ilem |
7. Rasu of Cafibration ; m Without sdhstmant D Adter adustment

/o
i Q%a Uqu F-C5.012 Revision: 00 Date: 14-12-51 Lﬂﬂﬂ'ﬁmﬂquﬂu

F-C5-012 Rievision: 00 Date: 14-12-61

SPC Calibration Center %RT
N 4

nfi

of Indu

d Institute, Minis

Iﬁiﬂ-ml?ﬂl
Calibration Report
Equipment: CONDUCTIVITY METER Certificate No.: C24210081
Model: Lab55 Issued Date: 29 March 2021
Serial Mo. (or ID.): 16300356 Job No.: KESPR2104854
Cortificate No.: 210318300201 Manufacturer: Sl Analytics Pags: 1of 2
Equipment: Digital Tharmermster with RTD (pH Matar) Electrode Serial Mo, 16070067 Model :  LF413T Brand : Sl Analytics
Resolution: 01 o Modst  SsvenEasy pH Condition: In Conditian
Seral No.: AEmnssz10 10 New: UAE WAT.010/2553
Manufacturer  METTLER TOLEDD Customer: United Analyst and Engineering Consultant Company Limitad
Data of Calibwation: 14 June 2021 PageSof s 3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Calbration point: 8.0, 25.0 and 38.0 °C
Calibration result: Environment Condition: Temperature 23 © + 2 =3
= The probe was immersed In bqukd bath or dry bath o @ mismum depihof 25 men, Hurmidity 50 WRH e 15 %RH
- Disscription of probe, model © InLab Sakds sM: 115662
Linanaioc l prcke - Chmnesey. E. mm; Lt o Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
St sl - Ham 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
UG Rusding  {1C) r.m:::m Camsction Valus (€] Uncertainty Bangchak, Prakhanong, Bangkok 10260 Thailand
+ el
181 18.001 0.1 a13 wmnm BY: Mr lmron Ama
51 24,008 2.1 013
Calibration Date: 29 March 2021
51 34,808 01 a1
The Method used: In house method, SPCC-WI-49, base on ASTM D 1125-14 and D 539114
Traceability: This certificate is tracaabla to the CRM maintainad by DAKKS/DKD calibration laboratory
through Radiometer Analytical Ca., Lid, Cerificats Mo, 1581, 1515, 1377
A wn vy SRRT @9
ﬁiﬂplgl’ilﬁ endi dffa
(Mr. Imron Ama) R (Mr. Dumrong Boonsopan)
. Parson in charga Authorized signatory
2 This cerlificale @ issued the units of messurement accanding 1o the Inleenational System of Units {51). It provides o i ol o
SAMICE Link o, Gl ik ruicnal standard or oiber recognized national standand laborstories.
The measuremant urcarasinly slaled is the expanded uncerainty which is abtsined M:m the standang urcansinty mulipled by e covarsgs fclor (ke o
af bazed an standard u ¥ 2 pranvding & o sravide 8 lavel of . B5%. 11 detisrrined i e Guide Lo Expression of Uncedsinly in Measwrsment (UM}
appraximatety 5 %. Trasa results may ba affacted by davalians from speciiad conditions. The raeuils relsla cnly 10 the itemss tasted, caibratsd or sampiec. Tha mpot shall nal be

End

% raproducssd ancapt in il wihoul speroval of SPC RT Co. Lit.

T '
F-C8-012 Revisiorr: 00 Date: 161261 ‘lu VHIn Lan# oI 1 1,.'

lend3lumunu L T R —— lansIlundUn

:“:‘ﬂﬂ 1331!'\! Mm Fem: D)‘”“m Emat :‘vm“ﬁ w1 m‘w SPCC-FM-C24-06: 23 Nov 2020




SPC Calibration Center

SERT

Part of DKSH Group
Cartificate No.: C24210091 Page: 2of 2
Calibration Results:
Before Adjustment
Standard Unit Under Calibratian Caveraga Factor
Correction Unearainty { £ )
Conductivity Solution Raading (k)
2497 Wsiem 26.7 uSlem -1.73 uSlem 2.00 0.52 uSiem
14083 pSfem 1439 wSiem -30.7 uSiem 2,00 78 uSicm
1131 mSlem 1124 m&/cm -1.09 mSfem 2.00 0.58 m&icm
After Adjustment;  at 14083  pSicm
Standard Unit Under Calibration Coverage Factor
Carrection Uncertainty ( + )
Canductivity Salution Reading (k)
2497 wSfem 25.8 wSiem -0.83 usem 2,00 0.52 wElem
14083 pSfcm 1410 uSfem -1.7 uSicm 2.00 7.8 uSicm
RERE:1] mSicm 1101 malom 1.21 mSlcm 2,00 0.58 mSfem
The End of Certificate
'
ulin il adF e
SE lenmsluniugu

DO0I  11BA s s vnala 5T Sl v 001 Lvsstan manaclis SpmeT 10280
Brarch 00003 1154 55 ‘Washireiamail 57 1 WA Rood Bongoha, Fvmnanang. Bangesk 10250 Thodora
0 2 4320 Bt T0I00 R 0 35 MM Erot SRS W wewas oo

Equipment : BOD Incubator
Condition As-Received :  Used ltem
Refarence : 2104-00240C-4
Procedure Used :-

Calibration were i using

SPCC-FM-C24-08: 23 Now 2020

Cert. No.: 21TMB12
Page.: 2 of 3

method with Data Acquisition which connected with Resistance Temperalure Detector { RTD ).

The temperature scale used was basad on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No.
1) Data Acquisition MY57013711
2. This certification is traceable to the SI unit.
3. This certificate is valid only to the item calibrated cn date and place

. No.
20Lm7

Traceable
NIST, NIMT

of calibration.

1 procedure CP-OTO02 according to direct measurement

Due Date
18 May 2021

Remark : NIST : Mational Institute of Standards and Technology, The United State of America.

NIMT : Mational Institute of Metrology Thailand.
Result of Calibration :- {*} Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Mot Available Environment during calibration
Beginning Finished
27 28
47 51
[AS Supply [ Voit ) 221 232
H
Position :  |Ref. StdJiD Ne.:
1 18-18RTD-01
2 18-18RTD-02
3 18-1BRTD-03
Probe Installation Details : Dimension of Chamber : 4 18-18RTD-04
a= 10 cm = 062 m 5 18-18RTD-05
b= 10 cm = 12 m [ 18-18RTD-06
c= 10 cm s - 7 18-1BRTD-07
Capacity= 089 m? 8 18-18RTD-08
g jref.) 18-18RTD-09
'
tenanslupuny

a 1052719

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORAT RVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, 51

WSC-TISLTISATOZS
CAUBRATION b038

Cert. No.: 21TM812
Page.: 10f 3

Certificate of Calibration

Equipment : BOD Incubator

Manufacturer : ARCO

Model : UR-1320

Serial No. : -

1D Mo, : UAE.WAQ.006/2653

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

Location : Lab Floor 2

Received Order : 21 Aprll 2021

Calibration Date : 21 April 2021

Ambient Temperature (26 10)°C

Relative Humidity : (50+30) %

Calibrated by : Khit Ruttanaprapachai

Approved by : qu 2
Approved Signatory

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

Issue Date : 5 May 2021

The Uncertainties are for a confidence probability of approximately 95%

This centificate may not be reproduce

enanslumunu
A 0027601

Equipment : BOD Incubater
Cert. No.:
Condition As-Received : Used ftam l’Fag‘t:' 21;’.:3‘2
Referance : 2104-00240C-4 B
Result of Calibration :- {*) Without Adjustment
Function of UUC” : Temperature Source
Callbration uuc* uuc* T T
Overall Coverage
Point Setting | Reading stability unifermity Variation MHocertainiy Fuc:’;
(cy ey (] (£°C) c) (cy (£C) L3
200 200 19.8 0.37 [ 0.38 | 10 0.58 2
Cullbraﬂcn Measured Temperature | °C |
Point [ | Pasition
rc) 1 2 | 2 [ 4 T 5 T & ]
7 | 8 [ sqen
200 | 20059 | 20.108 | 19648 | 19786 | 20117 | 202m1 | 19725 | 19756 | 20.008

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

Temperature stability : One-half of the greatest diffe of [ at any one sensar.
Temperature uniformity : The i d of P al any senscrs and the measurad
lemp.eral.ura at ihe. reference location which are observed at the same time or at as close an observation lime as
;;s::llle.fo slatlarm_m:h?:.l:‘amperan;rfe :aﬂern.or homogeneiFy within the chamber under steady-stats conditions.
i uno;ar bl the: and 4 temperatures throughout ohservation.
Note : The reported uncartainty of measurement was included stability and excluded uniformity .

The reported uncerlainty of measursment was based on a standard uncertainty multiplied by a Coverage
factor k, ing a level of confid, of i 95 %.

~olo-

W
enanslumunu
a 1052718



WAC-TIBLTIEI TS
CALEMATION pose

Cert. No.: 21TM1405

. . . Page.: 10f 3
Certificate of Calibration
Equipment : BOD Incubatar
Manufacturer : Arco
Model : Uc4-1320
Serial No. :
ID No. : UAE.WAD.002/2550
Submitted by : United Analyst and Engineering Consultant Co, Lid,
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,
Bangkok 10260
Location : Lab Floar 2
Received Order : 17 August 2021
Calibration Date : 17 August 2021
Ambient Temperature : {28+ 10)°C
Relative Humidity : [(50+30)%
Calibrated by : Khit Ruttanaprapachal
Approved by : % &
Approved Signatory
{ ) Pomnthippa Tameyakul
() Malee Butkruea
{ ) Suwit Imjai
Issue Date : 1 September 2021
The Uncertainties are for a » v of app 95%
'
lenmslunugy
A 0031567

Equipment : BOD Incubator Cert. No.: 21TM1405
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2108-03640C-1
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available
Calibration uuc* uuc* T T Overall Coverage
Paint Setting | Reading stability unifermity Variation Factor
{*c) {°cy () (£°C) (°c) (*C) (+°C) k
200 18.5 10.3 0.48 0.45 1.0 0.78 2
Calibration M {*C)
Paint Position
{c) A 2 T & T %] % [ & [ & | % T 9iref)
200 20018 | 20.137 | 20086 | 19.842 | 20.157 | 20093 | 19.968 [ 19880 | 20048

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

Temperature stability : One-half of the greatest i diffe of ire at any one sensar,
if :The i diffe of o at any sensors and the measured

temperature al the reference location which are observed at the same lime or at as close an obsarvation time as

possible to determing the pattern or h ity within the chamber under steady-state conditions.

Overall Variation : The Diff of the i and
UuUC* : Unit Under Calibration
Mate : The reported uncertainty of measurement was included stability and excluded uniformity .

P ires throughout cbsarvation,

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

-000-

. Ml .
lenmsluniugu
a 1069645

Equipment : BOD Incubator Cert. No.: 21TM1405
Condifion As-Received :  Used ltem Page.: 2of 3
Reference : 2108-03640C-1
Procedure Used :-

Calibration were using [ CP-0T02 g 1o direct

method with Data Acquisition which connected with Resistance Temperature Detector { RTD )
The temperature scale used was based on ITS-80.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Mode| Serial No. Cert. No, Due Date
1 ) Data Acquisition 348704 MY41021843 21Lm2 18 Feb 2022

2. This carlificate is valid only to the item calibrated on date and place of callbration.
3. This certification is fraceable to the Intermational System of Unit.

Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air satting : Mot Available i during
Beginning Finished
I 4 Temp. (*C) 28 29
REL.Humid. { % ) 52 55
AC Supply ( Volt ) 220 221
H
Position : Rof S,
ID No.:
1 18-D4RTD-01
2 18-04RTD-02
3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04
a= 10 cm = 0.53 m 5 18-04RTD-05
bz 10 cam = 12 0m 8 15.04RTD-06
o AL - 12 m 7 18-04RTD-07
Capacity= 078 m® a 18-D4RTD-08
9 (ref.) 18-04RTD-02

Wl

lenmluniugu
a 1069646

SUANLUA

BANGEOK 10231
= WEC-TISL N Az
FAX, 0-2719-0484 CALERATION Date

Cert. No.: 21TM1406

. - . Page.: 1 of 3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Arco
Model : Uc4-1320
Serial No. : -
1D No. UAE WAD.018/2558
Submitted by : United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,
Bangkok 10260
Location : Lab Floor 2
Received Order : 17 August 2021
Calibration Date : 17 August 2021
Ambient Temperature : {26+ 10)°C
Relative Humidity : (5030)%
Calibrated by : Khit Ruttanaprapachal
Approved by : Qm‘llu ¥
Approved Signatory
{f Pomthippa Tameyakul
{+) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 1 September 2021
'
lanmTlunun
A DD3156%



Equipment : BOD Incubator Cert. No.: 21TM1406 Equipment : BOD Incubator Cert. No.: 21TM1406

Condition As-Received :  Used ltem Page.: 2 of 3 Condition As-Received : Used item Page.: 3of 3
Reference : 2108-03640C-2 Reference : 2108-03640C-2
Procedure Used :- Result of Calibration :- (™} Without Adjustment
Calibration were using calibrati dure CP-0T02 o direc! measurement Function of UUC* : Temperature Source
method wilth Data isition which with Resit T Detector [ RTD ). Fresh air setting : Not Available
Tha fsmpniaiigs srsls =ad was bacad o 115:90, Callbration | UUC* | uuc" T T Overall Coverage
Condition of this.result of calibration Point | Setting | Reading stabllity unifermity Variation Factor
1. Referanca standard instrument:- (*c) (°C) () (£°C}) (C) ('cj (£°C) &
Instrument Model Serial No. Cert. No. Due Date 20,0 19.8 19.7 037 0.50 11 0.62 ]
1) Data Acquisition 348704 MY41021843 21LMz2 18 Feb 2022 = -
2. This certificate is valid anly to the item callbrated on date and place of calibration. 4 Maasured Tamparaturs {'C )
3. This certification is traceable to the Intemational System of Unit Sl Posltion
Result of Calibration :- () Without Adjustment Lobi) 1+ [ 2 [ s [ ¢ T s T 6 [T 7 [ 8 Tofen)
Furistion o UUCY: Temparetiss Souroe 200 | 20040 [ 19.742 | 20203 | 19.762 | 19.784 | 19819 | 19.764 | 18.797 | 19.787
Fresh air setting : Mat Available i during Average” : The average of 30 values in each position.
Beginning Finished Temperature stability : One-hall of the greatest i i of at any one sensar,
ﬁ i Tamp. | “C ) 28 29 Temperature uniformity : The maximum difference of measured lemperatures at any sensors and the measured
REL.Humid. { % ) 52 55 temperature at the reference location which are observed al the same time or at as close an observation time as
? o [AC Supply { Volt ) 220 21 possible to determine the pattern or h Ity within the chamber under steady-state conditions.
é Overall Variation : The Diff af tha i and minimum t it phservation.
el sl R Ref. Std. UUC* : Unit Under Calibration
7 / ¥ ID No.: Mote : The reported uncertainty of measurement was included stability and excluded uniformity .
A 2 [=]
i 2{?{' i 1 21-04RTD-11 The reported uncertainty of measurement was based on a iplied by a
. = 2-MRTD-12 factor &, providing a level of o i 95 %.
3 21-04RTD-13
Probe Installation Details : Dimension of Chamber : 4 21-D4RTD-14 Sl
a= 10 om = 052 m 5 21-04RTD-15
b= 10 em = 12 0m [ 21-04RTD-16
e= 0 em y= 12 m 7 21-04RTD-17
Capacity= 076  m ] 21-04RTD-18°
9 (ref.) 21-D4RTD-19
' '
lanm3lypugy lanTlynIunu
DQE Services Co.Lid. DQE Services Co, Lid.
Qe Services : ) ) o Services ) ) ) é
32 Sai Ladpmo-Wanghin 53, Ladprao-Wanghin Rd.. Ladpras, Ladprao, Bangkok 10230 32 Sed Ladpreo-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpro, Bangkak 10230
Phane : 66 (012 538 2054, Email : dgeservicesinfo@gmail.com """'”‘::ﬂ;:'fz Phone : +66 (012 $38 2054, Email : dgeservicesinfoli gmail.com heptaipin
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : 5P21-015 Page 1of5 Certificate No.:  SP21-015 Page 2of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office) Envil Condition: Ambient Temp 55 °C
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 Relative humidity 50+ 15 %RH

Calibration methed : In-house method CP-01 Calibration of UV-Vis Spectrophotometer Based on ASTM E275-08

Location of calibration  Laboratory 315
Certified Reference Materials :

Material Serial No. Centificate No. Due date
Manufa : Agilent Technalogi
Ahsobance Standard set 25760 20102 114772021
Model : Cary 60
Absobance Standard set 25757 80105 11/7/2021
Serial No. : MY 15410009
Wavelength Standard set 25806 BO103 11/7/2021
IDNo.: N/A
Wavelength Standard set 25758 o104 11772021
Received Date : 29 May 2021
Traceability :  This centification is traceable to the 1 ional System of Unit maintained at National Institute -
Calibration Date ; 29 May 2021
of Standards and Technology (NIST) through Stama Scientific Limited
Issue Date : 30 May 2021
Spectral Band Width of UUC L5 nm,
Condition of Instrument : Used
Scan Speed of UUC @ 90 am.min
Calibrated by : J Approved by : Y
ol
P! N i o Sean Interval of UUC: 015 nm,
{ Mr.Tanawut Rittidach } { Miss Chanthicha. Sangngern )
Lechalaal Wiy Quality Manager Resolution of UUC :  Photometric  0.0001 Abs,
o resull i died only 1o the item and 25 shown on date and i
ey s | = etz el v i Ll Wavelength 0.1 nm.
y. This cen e reprosduced other than in ful excepe with the p

Services Co., Lid.

FM-510-02 RO3 11703200 FM-510-02 ROS 1103201

ienenslamun enanslunun



DQE Services Co.Lid. Services Co.Ltd.
DQE Services o DQE Services DQE o
32 Sai Ladprao-Wanghin 55, Ladprac-Wanghin R, Ladpras, Ladprao, Bangkok 10230 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpro, Ladprao, Bangkek 10230
Phone : +66 (02 538 2054, Email : dgeservicesinfo@gmail com Phaie : +66 (012 538 2054, Erail : dgeservicesinfoigmail. com e o
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP21-015 Page 3 of 5 Certificate No. : SP21-015 Page 4 of 5
Wavelength Accuracy :
Calibration Results : Without adjusiment
CRMs Values | UUC Reading Carrection Ungertainty Coverage factor
L {m.) (nm.} (nm.) (nm.) L3 Photometric Accuracy :
241.7 2420 -0.28 Q.19 2,00
Wavele CRMs Val UUC Readi Cy C
27045 7% 0 - 200 avelength s Values ading orrection Uneertainty overage factor
287.81 2879 009 019 2,00 st LAt tanst panl s L
0.0000 0.0000 0.0000 0.0042 2.00
334.06 3338 0.26 019 2.00
0.5791 0.5767 0.0024 0.0042 2.00
36093 360.5 0.43 019 200 420
1.0488 1.0444 0.0044 0.0042 2.00
418.59 418.2 0.39 0.19 2.00
21914 2.1841 0.0073 0.0092 2.00
44594 445.6 0.34 019 2.00
0.0000 0.0001 00001 0.0042 2.00
453.66 453.3 0.36 0.19 2.00
0.5618 0.5608 00008 0.0042 2.00
460,02 459.8 0.22 0.19 2.00 440
1.0260 1.0244 0.0016 0.0042 2.00
536.59 336.7 -0.11 0.19 2.00
2.1259 2.1192 0.0067 0.0091 2.00
637.98 638.4 -0.42 0.19 2.00
0.0000 0.0000 0.0000 0.0042 2.00
431.38 4309 0.48 0.19 2.00
0.5240 0.5212 0.0028 0.0042 2.00
472.50 472.5 0.00 0.19 2.00 465
0.9639 0.9632 0.0007 0.0042 2.00
51347 5134 0.07 019 2.00
1.9788 19717 0.0071 0.0091 200
52888 5202 -0.32 0.19 200
0.0000 “0.0001 0.0001 0.0042 200
573.17 3135 -0.33 019 200
0.5194 0.5154 0.0010 0.0042 200
58535 5848 0.55 0.20 2.00 546.1 0.99
L9991 0.9991 0.0000 0.0042 2.00
e o o i1 2 1.9970 1.9911 0.005% 0.0093 2.00
740.72 740.4 032 0.19 2,00 - - : : -
0.0000 0.0000 0.0000 0.0042 200
748.55 749.0 -0.435 0.19 200 0.5523
L3523 0.5517 0.0006 0.0042 2.00
807.03 807.1 0,07 0.19 2.00 590 0810
1. . 1 X !
B79.28 879.4 -0.12 0.19 2.00 ! Rz 00008 R 200
20369 2.0293 0.0076 0.0092 2.00
0.0000 =0.0001 0.0001 0.0042 2,00
o 0.5596 0.5593 0.0003 0.0042 2,00
1.0513 1.0505 0.0008 0.0042 2,00
1.9268 1.9217 0.0051 0.0092 2.00
FM-SLI-02 RS 1103201 FM-S1002 RO | L0320
' '
enanslumunu wnanslumun
DE Services Co,Lud. DQE Services Co, Lud,
DQE Services »
32 Soi Ladprao-Wanghin 5%, Ladprao-Wanghin Rd., Ladprao, Ledpras, Banghkok 10230 | DQE Seryices 32 Sei Ladpro-Wanghin 35, Ladpmo-Wanghin Rd., Ladprao, Ladprao, Banghok 10230
Phene : +66 (012 518 2054, Email : dqeservicesinfo@gmail.com ol Fhone : +66 ()2 538 2054, Email : dgeservicesinfo@gmail.com ]
REPORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Certificate No. : SP21-015 Page 5 of 5 Certificate No.:  SP22-007 Page 1 of 5
Photometric Accuracy : Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
‘Wavelength CRMs Values | UUC Reading Correction Uneertainty Caverage factor Ad + 3 S0i Udomsuk 41 it Road, B e
dress : . 5 F
| (am} {Abs) (Abs) (Abs) (Abs) k
415 0.0000 0.0001 -0.0001 0.0075 2,00 Bangkok 10260
0.7498 0.7438 0.0060 0.0075 2.00
257 0.0000 0.0000 0.0000 0.0075 2.00 Location of calibration :  Laboratory 315
0.8712 0.8647 0.0065 00075 2.00
5id 0.0000 0.0000 0.0000 0.0075 200 E L "
! 0.2920 0.25900 0.0020 0.0075 2.00
Manufacturer :  Hitachi
150 00000 0.0000 0.0000 0.0075 2.00
0.6459 0.6428 0.0031 0.0075 2.00 Model : U-1900
Serial No. :  2021-064
Remark : - UUC = Uit Under Calinration
< Wi = Mot Avaiable 1D No, : UAE. WAS.006/2552
= The resull expasdnl uncertsinty of measurement U is ssaicd as the standand uncertainty of measurement muliplisd by the eoverage fctor &,
Received Date : 20 January 2022
‘which for a zormal distribusicn comespands 1o 8 coverage pribability of apprasimately 95%
- End of Certificate - Calibration Date : 20 January 2022
Issme Date : 24 January 2022
Condition Instrument :  Good
g ' )
Calibrated by : Tl o Approved by : oas g
{ Mr.Tanawu Rintidach ) ( Ms. Chanthicha Sangngem )
Technical Manager Quality Manager
the abos Y place of
af the yand its
tional s certi reproduced other than in fall except with the prier writies approval of the DOE Services T, Lad,
FM-S10-02 R3S 1103201 FMTOROZ ROD 1112021
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DQE Services Co, Led. DOQE Services Co,Led.
DQE Seryices 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Re., Ladprso, Ladpeo, Bangkok 10230 B DQE Services %59 Ladpmo-Wanghin S5, Ladprao-Wanghin Ré, Ladpras, Ladprao, Banghok 10230 5
Fhoos ; +66 (012 538 2054, Email : dqeservicesinfoi@gmail com seonm o Phone ; +66 (0)2 38 2054, Email : dqeservicssinfo@gmail.com e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. 1 SP22-007 Page 2of 5 Certificate No. : SP22-007 Page 3of5
Environment Condition: Ambient Temperature 25 + 5 S Calibration Results : Without adjustment
Relative humidity 55+ 20 %RH Photometric Accuracy :
andmgﬂ\ CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
___(om.) (Abs) (Abs) (Abs) (Abs) L3
Certified Rel Materials : 0.0000 0.000 0.0000 0.0028 2.00
o 0.5T8T 0.577 0.0017 0.0031 2.00
Material Serial No. Certificate No. Due date 1.0450 1.050 -0.0010 0.0029 2.00
2.1900 2.183 0.0070 0.0080 2.00
Absobance Standard set 25760 95935 22 October 2023 0.0000 0.000 0.0000 0.0028 2.00
0 0.5607 0.560 0.0007 0.0034 2.00
Absobance Standard 25757 95929 22 October 2023
i e = 1.0247 1023 0.0017 0.0035 200
Wavelength Standard set 25806 95916 22 October 2023 g I8 e L il
00000 0,000 0.0000 0.0028 2.00
Wavelength Stanclard set 25758 95915 22 October 2023 e 0.5236 0.521 0.0026 0.0030 2.00
0.9634 0.963 0.0004 0.0029 2.00
T This is to the System of Unit maintained at National - 1.9763 1.974 0.0023 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
Institute of Standards and Technology (NIST) through Stama Scientific Limited
SEi 0.5191 0.518 0.0011 0.0031 2.00
Spectral Band Width of UUC: 4.0 nm. 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.996 0.0027 0.0084 2.00
Scan Speed of UUC 200 nm/min 0.0000 0.000 0,0000 0.0028 2.00
590 0.5523 0.552 0.0003 0.0030 2.00
Scan Interval of UUC: 0.1 am. 1.0809 1,082 0.0011 0.0030 2.00
fUUC: Ph D001 Abs 2.0391 2033 0.0061 0.0079 2.00
Resoluti ): F i | Abs.
= 0.0000 0.000 0.0000 0.0028 2,00
Wavelength i %, &5 0.5601 0.562 =0.0019 0.0031 2.00
1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1,925 0.0044 0.007% 2.00
FM-708-02 RO1 1112021 FM-708-02 ROL 17112021
' '
wnmslunugy wnaslumug
DQE Services Co.Lid, DQE Services Ca,Lid.
DQE Services 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 B > DQE Services 32 Sed Ladprso-Wanghin 55, Ladprao-Wanghin R, Ladpeao, Ladpeac, Bangkok 10230 | 4
Phone ; +&6 (0)2 538 2054, Email : dgeservicesinfo@gmail com e o Phone : +66 (012 538 2054, Emall : dqeservicesinfo@igemall com e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, : SP22-007 Page 4 of 5 Certifieats No. ; SPZ2-007 Page S0k
‘Wavelength Accuracy :
Ph tri :
iomEtie Attutney CRMs Values UUC Reading Correction Uneertainty Coverage factor
Wi h i i "
‘avelengtl CRMs Values | UUC Reading Correction Uncertainty Coverage factor i) (nm) (nm) (i) N
(nm.} (Abs) (Abs) (Abs) (Abs) k 24154 2408 074 0.18 2.00
235 0.0000 0.000 0.0000 00050 2.00 279.40 2785 0.90 0.18 2.00
: 0.7478 0.746 0.0018 0.0057 200 28870 2880 0.70 0.18 2.00
o 0.0000 0.000 0.0000 0.0050 2.00 13422 3335 072 0.8 200
08686 0.861 0.0076 0.0059 2.00 161,26 360.5 0.76 0.18 2.00
S 0.0000 0.000 0.0000 0.0050 2.00 41848 4180 0.48 0.18 2.00
0.2912 0.291 0.0002 0.0051 2.00 44670 4460 0,70 018 200
e 0.0000 0.000 00000 0.0050 2.00 45320 4530 0.20 018 2.00
06448 0.638 0.0068 0.0055 2.00 460,06 459.5 0.56 018 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.2 0.74 0.18 2.00
440.74 440.0 0.74 018 200
a2 4716 062 0.18 200
513.70 513.0 0.70 018 200
52872 5280 0.72 LAt 2.00
574.60 5738 080 18 2,00
585.48 5846 088 020 2,00
684.63 684.0 0.63 018 2.00
74027 739.8 047 020 2.00
74828 T4TR 0.48 0.18 2.00
207.16 806.4 0.76 0.18 2.00
279.70 8788 0.90 0.18 2.00
Remark ;- UUC = Usit Under Caliseation
= NiA = Not Avaisble
ol Uis sty af iplied by the coverage fasctor & .
which for 2 pormal Aty of soprondasaicly §5%
= * Indicaies nos TIS] aceredined
- End of Certificate -
FM-T08-02 RN 1112021 FM-708-02 RN 1112021
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DQE Services Co,Ltd.
DQE Seryices 32 5o Ladpro-Wanghin 55, Ladprao-Wanghin R, Ladpras, Ladpras, Bangkok 10230 B
Phane : +66 (012 538 2054, Email : dqeservicesinfo@gnail.com =
CERTIFICATE OF CALIBRATION
Certificate No. :  SP22-008 Page 1 of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd, (Head Office)
Address : 3 Soi Udomsuk 41, Suk} it Road, Bangchal kh
Bangkok 10260
Location of calibration :  Laboratory 213
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi
Model : U-2900
Serial No.:  21E22-009
1D No. = UAEWAT.051/2564
Received Date : 20 January 2022
Calibration Date : 20 January 2022
Issue Date : 24 January 2022
Condition Instrument :  Good
Calibratedby: 700 Approved by : A f 9
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
resull i nd it
capahil and n the unit of seaseremen realined t the cormspandng
Iaboratory. than in full except wil ol of the DOE Services Co., Lud.
FMATIB02 ROD 11172021
'
wnmslunugy
DQE Services Co. Ll
DQE Services 3250 Ladmmo-Wanghia 55, Ladprao-Wanghin Rd., Ladpruo, Ladprao, Bangkok 10230 n )
Phane : +66 (012 538 2054, Email : dqeservicesinfo(@gmail.com e s
REPORT OF CALIBRATION
Certificate No. :SP22-008 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
L (om.) (Abs) (Abs) {Abs) (Abs) k
00000 0.000 0.0000 0.0028 2.00
20 0.5787 0.576 0.0027 0.0031 2.00
1.0450 1.046 0.0030 0.0029 2,00
2.1900 2182 00080 0.0075 2.00
0.0000 0.000 00000 0,0028 2,00
40 0.5607 0.559 0.0017 0.0034 2,00
1.0247 1.023 0.0017 0,0035 2,00
2.1229 2116 0.0069 0.0079 2,00
00000 0.0040 (L0000 0.0028 2,00
465 0.5236 0.521 0.0026 0.0030 2,00
0.9634 0.962 00014 0.0029 200
1.9763 1970 0.0063 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2,00
e 0.5191 0.519 0.0001 0.0031 2,00
' 10003 0.999 0.0013 0.0033 2.0
1.9987 1.992 0.0067 0.0084 200
00000 0.000 0.0000 0.0028 200
o0 0.5523 0.552 0.0003 0.0030 200
L0809 1080 0.000% 0.0030 200
2.03%1 2.031 0.0081 0.0079 200
0.0000 0.000 0.0000 0.0028 2.00
635 0.5601 0.560 0.0001 0.0031 2.00
1.0512 1.052 L0008 0.0030 2,00
1.9294 1922 0.0074 0.007% 2,00

F8-708-02 RO1 1/1 L2021
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DOE Serviees Co.Lud.

DQE Seryices 32 5ol Ladprao-Wanghin 55, Ladprac-Wanghin R, Ladpras, Ladprao, Bangkok 10230 B

Phose : +66 (D)2 538 2054, Email : dqeservicesinfo@gmail.com

e TeeT e
Caummnan s

REPORT OF CALIBRATION

Certificate No. :  SP22-008 Page 2 of 5
Envi Condition: Ambient T 2525 C
Relative humidity 55 = 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No, Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
‘Wavelength Standard set 25758 95915 22 October 2023

Traceability This i ion is ble to the b 1 System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 1.5 nm.
Sean Speed of UUC : 200 nm/min
Scan Interval of UUC: 0.1  nm.

of UUC: Pt ic  0.001 Abs.

Wavelength 0.1  nam.

FB-TOE-02 ROV 17112021

'
wnaslumug
DQE Services Co,Litd,
DQE Sorvieag 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpro, Ladprao, Bangkok 10230 n i
Phane : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com o
REPORT OF CALIBRATION
Certificate No. :SP22-008 Page 4 of §
Photometric Accaracy :
‘Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) {Abs) (Abs) |  {Abs) k
s 0.0000 0,000 0.0000 0.0050 2.00
0.7478 0.747 0.0008 0.0057 2.00
das 0.0000 0.000 0,0000 0.0050 2.00
0.8686 0.865 0,0036 0.0039 2.00
AT 0.0000 0.000 0,0000 0.0050 2.00
0.2912 0.290 0.0012 0.0051 2.00
L0 0,0000 0.000 0.0000 0,0050 2.00
0.6448 0.640 0.0048 0,0055 2,00
FM-T08-02 ROL 141172021
'
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DQE Services Co.Lid.
DQE sarol 32 Sai Ladprac-Wanghin 55, Ladprac-Wanghin R, Ladprac, Ladpras, Bangkok 10230
ervices
Phone : +66 (0)2 538 2054, Email : dgeservicesinfog@igmail com
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uneertainty Coverage factor
(nm.) (nm.) (nm.) (am.) x
241.72 241.0 0.12 018 2.00
27345 279.0 0.45 (A1) 2,00
218781 287.0 0.81 1B 2.0
134.06 0.56 018 2,00
360,93 3a0.0 093 018 2,00
418,59 4180 0.59 0.18 2,00
445,94 4455 044 0.18 2,00
453,66 453.0 0.66 0.18 2,00
460,02 450.5 0.5z 018 2,00
536.59 536.0 0.59 0.18 2.00
63798 631.5 0.48 018 .00
431.38 431.0 0.38 018 .00
472,50 472.0 0.50 018 2,00
51347 513.0 0.47 0.18 2.00
51888 5285 0.38 0.8 2.00
5717 573.0 017 0.8 2.00
58515 585.0 0.35 0.20 2.00
684.40 6E4.0 0.40 018 2.00
740.72 T40.5 0.2 0.20 2.00
748.55 T48.5 0.05 018 200
807.03 B07.0 0.03 0.8 2.00
87928 8793 -0.22 018 2.00
Remark : - LUC = Unit Under Calinration
- NiA = Not Aveiable
- The result expended uncestainty of ssessuresnenn U is ssated a5 the stundand uncestsinty of sessuressees muliiplisd by the coverge fockr &,

which for & norsal disributicn comespards o & coverage probubility of appecaimasely 5%
- * Indicates non TI5E accredited
- End of Certificate -

FM-P08-02 RO 10012021
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National Food Institute, Ministry of Industry, Thalland \/

Calibration Report

Certificate No.: 2200708-001-01

Equipment: Elpctronic Balance Manufactures:  METTLER TOLEDO
Model: A% 105 DR Resolution: 0.00001 g/ 0.0001 g
Serial No.: 1122100406 D No: UAEWAO.004/ 2546
Capaclty: 110 g
Date of Calibration: 24 November 2021 Page 2 of 4
[ Ambient 20 & 05 C Relstvetumidty: 39+ 1 %

Place of Calibration: Balance Rocm, UNITED ANALYST AND ENGINEERING CONSULTANT £0,,LTD.
Condition of Equipment: Good Condiin

Condition of This Results of Calibration:

1. Callbration Method: NFLMethod W-MA-001  In-House Method based an LKA Lab 14 : 2019

2, Referance Standards:

Reference Standard ~ Model Serial No. ﬁilll.md.ﬂ.‘t Certificate No. Due Date

Standard Weight Oass E2 1-500mg 15880 MI0L11955 28 Nowamioar 2021
Standard Weight Ciass £2 1500 15882 HI0111965 28 Noweriver 2020
Instrument Model Serial No. M Certificate No,  Due Date
Thermo-Hygra Meter 1AL mawl, BTHOONSS  Qualty Rebom QRaLCuST 15 February 2022
3. This certification is traceable to SIUNIT

4, This s for the d.

5. This result of cARLrabON was Tound BCOFELE 35 SNOWN 0N Cale and piace of calirtion only.

Calibration Results:
1. Repeatability of Reading:
Morminal Vake [ g ) Standand Deviation of Reading (g}
15 10000057
1 00000084
s 0.000053
100 1000048

2, Off-Center Error:
A mass of 50 g wasplaced and moved to varous position on pan,
The balance raading abtained is given in the table.

holc]
8w
o
1 2 3
L g 31C g 31C g}
50,0000 a;

F-C5-012 Revision: 00 Date: 14-12-61

WEC-TI3ITIS 17023

WEC.TI3I.TIS 17028
CALISHATION DIt

National Food Instifute, Mir

try of Industry, Thailland \/
nfi

Calibration Certificate

Certificate No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Page1ofd
Equi t Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR
Serial No.: 1122100406
ID No.: UAE.WAD.004/2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by \pp by
Scientist { Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory

Date of Issue: 30 November 2021 Responsible for the Technical Management Team

The are for a of 95%

This Certficate is issued in accordance with the canditions of accreditation granted by the Thal Laboratory Acoreditation Scheme
which has assessed the measurement capabiity of the laboratory and its traceability to recogrized national standards and 1o the

units of realized at the ing national standards laboratory. This certificate may not be ather
than in full except with the pricr written aporoval of the National Food Institute, l

F-C5-009 Revisicn: 00 Date: 14-12-61

National Food Institute, Ministry of Industry, Thailand \/

i

200

Calibration Report

Ci No.:
Equipment: Electraric Baance Manufacturer: METTLER TOLEDD
Model: &3 105 DR Resalution:  0.00001 g L0001 g
Serial No.: 1122100406 0 Mow: UAE WACLDD4/ 2546
Capacity: 110 g
Date of Callbration: 24 hovember 2021 Page 3 af 4

Calibration Results;  (Continued)

Calibration Range: 0-100 g

Calibration Adjustment: Intemal Calibeation

3. Departure from Nominal Value: { Range: 0 - 30 g ; Resolution: 0.000019 }

Meminal Value Standard Vale Ayerage Reading Correction Uncertainty ‘Coverage Factor
[ o1 g1 | [ 9 ) (& 9 ) K
Unicad 0.000000 0.00009 £.00000 0.0000085 M
.01 0.009998 0.01000 £.00000 0.000011 200
0.02 0.015997 0.02000 000000 0.000012 200
0.05 0.050001 0.05000 000000 0.000011 200
0.1 0.100002 0.10090 £.00000 0.000013 0
0.2 0.200004 0.20000 0.00000 0.000013 200
0.5 0.4959994 0.50000 -0.00001 0.000014 200

1 0.599986 1.00000 -0.00001 0.000026 200
2 1.599969 1,099 000001 0.000019 200
5 4599979 4.99998 £.00000 000007 M
10 10.000025 9.99934 0.00005 0.000074 20
20 20.000037 19.99991 0.00013 0.000099 200
3 30.000063 30.00000 000006 0.00013 200

oty

F-C5-012 Revision: 00 Date: 14-12-61



National Food Institute, Ministry of Industry, Thailand \./

nfi

TECHNOLOGY PROMOTION ASSOCIATION (T

CORPORATE SERVICES 3 EQUIPMER
S PATTANAKARN ROAD S
TEL.

AILAND-JAPAN)
LS TING

CERVI

WEC-TIELTIB TR
CALIBRATIN bosbd

Calibration Report Cert. No.: 21TM1876

Certificate of Calibration e
Certificate No.: 2200708-001-01
Mamufacturer:  METTLER TOLEDO Equipment : Hot Air Oven
Model: A 105 DR Resolution: 0.00001 9/ 0.0001 g
Manufacturer : Memmert
Serial No.: 1122100406 TDNo.: UAE WAD.004/2545
Capacity: 110 g Model : UF 55
Date of Calibration: 24 hovember 2021 Page 4 of 4
Calibration Results;  (Continued) Serial No. : B216.1666
Calibration Range: ~ 0-100 g
Calibration Adjustment: Intemal Calibration 18- No.:2 URE WAL 2T IeouS
3. Departure from Nominal Value: { Range: 31 - 100 5 ; Resaiution: 0.0001 g }
Submitted by : United Analyst and Engineering Consultant Co.,Ltd,
3 Soi Udomsuk 41, Sukhumvit Road,
Bomingd Value Standard Vaks #werage Reacing Carrectian Unceriainty Coverage Factor Bangchak, Phrakhanong,
] T Lo} | | L 9} {& g ) k Bangkok 10260
40 40.00000 39.5999 2.0001 0.00014 200 Location : Lab Floor 2
45 4455998 44,5580 a.0001 Q00018 200
=0 45.56809 43,9088 0.0001 000016 200 Received Order : 29 October 2021
s5 5499997 54,5998 20,0002 200018 oo Calibration Date : 28 Dciober 2021
= eoconz £5.5900 0001 Qo008 200 Ambient Temperature : {26x10)C
o p— s e ks i Relative Humidity : (50+30)%
m 000003 £5.9999 0.0001 Q00019 200 Calibrated by : Kunchit Promprat
k3 7500001 749599 0.0001 Q0000 200
I 000005 o550 00003 Q00021 200
i 5.00003 54,9998 0.0002 00002 20 Approved bif s = tfg‘iu -ato
v g
) 299999 53,9998 0.0002 2.00021 200 ¢ 3 Pomihippe Temeyaiul o gnatery
100 HIHET 996 0.0002 0.00020 1 [/ ) Malea Butkrsea
{ ) Suwit Imjai
Issue Date : 4 November 2021

The Uncertainties are for a confidence prohability of approximately 95%

hased &, providing 8

S — tanéiélamuqu tensalanaungy

The reported uncertainty
leved of confidence of appraximately 55 %.

F-C5-012 Revision: 00 Date: 14-12-61

Equipment : Hot Air Oven Cert. No.: 21TM1876 Equipment : Hot Air Oven Cart. No.: 21TM1876
Condition As-Received :  Used ltlem Page.: 2of 3 Conditien As-Received : Used ltem Page.: 3 of 3
Reference : 2110-07010C-1 Reference : 2110-07010CA1
Procedure Used :- Result of Calibration :- {*) Without Adjustment
Calibration were using calibration p CP-0T02 according to direct measuramant Function of UUC* : Temperature Sourca
method with Data Acquisition which connected with Resistance Temperature Detector [ RTD ) and Fresh alr setting : Closa
Themocouple Type T, Calibration| UUC* | uuc* P Temp Overall Coverage
Tha femporsture scalo used was based on T5-90. Polnt | Setting | Reading stability uniformity | Variation Factor
Condition of this result of calibration (°c) (°c) (¢ (£°C) (*cy (*c) (#C) P
1; Ralersno sbdand:inetrument: 1040 | 1040 | 1040 (XK 052 072 0.42 2
Instrument Model Serial No. Cert. No. Due Date 1300 1400 1400 025 1 14 11 ]
1) Data Acquisition 349704 MY44067817 21LM10 20 Jul 2022 180.0 180.0 180.0 018 087 12 11 2
2. This certificate is valid only to the item calibrated on date and place of calibration. =
3. This is b 1o the | jonal System of Unit. e Masaurac Temiarafire( 1)
Result of Calibration :- | * ) Without Adjustment b FosHion
Funetion of UUC® : Temperalure Source (c) L 2 3 4 L L] L L 9 {ref.)
Fresh air seting : ban nment during calibration 1040 | 103.852 | 103.978 | 104.382 | 104.323 | 103.776 | 104.015 | 104.312 | 104.196 | 103.907
Beginning | Finished 140.0 | 140308 | 140.730 | 140.426 | 140.270 | 139.531 | 139.666 | 140.067 | 139.895 | 139.750
amp. 28 28 180.0 180.598 | 180.339 | 180.755 | 1680.619 | 179.716 | 179.529 [ 180.204 | 180.365 | 179.975
. L REL.Humid. { % ) 56 55 Average® : The average of 30 values in each position.
. 2 AC Supply ( Vali ) 230 230 Temperature stability : One-half of the greatest maxi ff af p al any one sensor,
- Temp iformity : The iff of at any senscrs and the measured
i Ref, Std. ID No.: @ temperature at the reference location which are observed at the same time or at as close an observation time as
Calibration Point possible to d ine the temp pattern or h ity within the chamber under steady-state conditions.
Overall iation : The Di of the i and mini ik Il obsarvalion.
Poxkion: | (140, B0) 2G| (104 )*C UUC* : Unit Under Calibration
1 21-15TC-01 15RTD2M1 Naote : The reported uncartainty of measurement was included stability and excluded uniformity .
2 21-15TC-02 15RTD2M12 The reported uncertainly of measurement was based on a d inty multiplied by a bl
- T 3 21-15TC-03 | 15RTD213 factor k, providing a level of confi of app 95 %.
Probe ion Details : 4 21-15TC-04 | 15RTD2M14
= 50 em D= Qs m 5 2115TC.05 | 15RTD215 -obo-
= 50 em e g m 6 | 21-1s7c0s | 15RTD220
= 50 o&m 2l ) a40.  m 7 21-15TC-07 | 1SRTD2NT
Capadly s G00ed 8 21-15TC-08 | 15RTDZM18
9 (raf.} 21-15TC-08 15RTD2M19

lﬂﬂmiuﬂ%flﬂ mnm‘bﬁm&lu



TTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250

151 gi HBCTIBLTIE TS
TE 17-300-27 F ) CALIBRATION 0008
Cert. No.: 21TMB13
Page.: 1of 3
Certificate of Calibration

Equipment : Hot Air Oven

Manufacturer : Memmert

Model : UF 55

Serial No. : B212.0411

1D No. : UAE.WAD.DDS/2556

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

Location : Lab Floor 2

Received Order : 21 April 2021

Calibration Date : 21 April 2021

Ambient Temperature : {26+10)C

Relative Humidity : (50+30)%

Calibrated by : Khit Ruttanaprapachal

Approved by :

Approved Signatory
i f.] Pomthippa Tamayakul
{+) Males Butkrusa
{ ) Suwit Imjai

Issue Date : 5 May 2021

The Unecertainties are for a confidence probability of approximately 95%

r than in ful, except with the

3 : Equipmens Calib

e may ol be reprodce

Approrval of the bead of Corporaie Servic

b '
lenmsluniugu
A 0027599

Equipment : Het Air Oven GCert. No.: 21TMa13
Condition As-Recelved :  Used ltem Page.: 2 of 3
Reference : 2104-00240C-2
Procedure Used :-

Cali were using calibration p CP-OTOD2 ing to direct
method with Data Acquisition which with Type T.

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard Instrument:-

Instrument Serial No. Cart. No. Traceable Due Date

1 ) Data Acquisition MY57013711 20LM7 NIST, NIMT 18 May 2021

2. This certification is traceable to the SI unit.
3. This certificate is valid only to the iem calibrated on dale and place of calibration.

Remark : NIST : National Institute of Standards and Technology, The United State of America.
NIMT : National Institute of Metrology Thailand,
Result of Calibration :-
Function of UUC* : Temperature Saurce

Fresh air setting : Close Environment during calibration
B Beginning Finished

e s Temp. (°C ) 28 29

1 REL.Humid. ( % ) 50 54

3 5 AC Supply [ Voll | 221 222

[
H
Position : | Ref. 5td.ID No.:
1 18-18TC-01
2 18-18TC-02
3 18-1B8TC-03
Probe Installation Detalls : Dimension of Chamber : 4 18-18TC-04
a= 5.0 em D= 0.50 m 5 18-18TC-05
b= 50 em W= 080 m B 18-18TC-06
c= 50 cm H= 075 m 7 1B-1BTC-07
i B 18-18TC-08
Capacily = 0.30 m?

9 (ref.) 18-18TC-08

(*} Without Adjustment

tananslusibgu

a 1052723

Eguipment : Hat Air Oven Cert, No.: 21TMB13

Condition As-Received : Used Item Page.: 3of 3

Reference : 2104-002400C-2

Result of Calibration :- {*) Without Adjustment

Function of UUC* : Temperature Source

Calibration | UUC* UU(_:‘ Temp L] Temp Overall Uncertainty Coverage
Point Setting | Reading stability unifermity Variation Factor
el {°c) (°C) (£°C} (c) el [(£°C) L
104.0 104.0 104.0 0.13 0.67 0.70 0.68 2
1200 120.0 120.0 0.10 0.85 1.5 11 2
180.0 180.0 180.0 0.15 1.6 2.7 1.1 2

Calibration e)
Point Position
(°c) 1 2 3 4 5 6 T 8 9 {ref.)
104.0 108.712 | 103.853 | 104.188 | 104.213 | 103.803 | 103.832 | 104.026 | 103.775 | 103.703
1200 119.714 | 119.841 | 120,552 | 120.326 | 119.231 | 118.293 | 120.117 | 118.826 | 118721
180.0 179.624 | 179,511 | 180.806 | 180.572 | 178.397 | 178.663 | 180.344 | 178.807 | 179601

Average® : The average of 30 values in each position,

Temperature stability : One-half of the greatest i i of at any one sensor.
i ity : The [ of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an cbservation time as
possible to determine the pattern or | ity within the chamber under steady-state conditions,
Overall i : The Di of the i and minimum d p res gl observation.

Uuc* : Unit Under Calibration
Mote : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertalnty of measurement was based on a standard uncertai ltiplied by a 0
factor k, providing a level of confl of app 95 %.
-olo-

C
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES }
Pr ive Mal Checkli )

Agilent Preventive Maintenance provides factory recommended service for vour 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 ies, Agilent P Mai e provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agilent Technologies services please visit our web site using the following
URL Jserv tical-i i

Customer Information

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

+  For customers using HF applications, the instrument should be returned to its standard sample
introduction system.

. A ive should be i to the i while performing the preventive
maintenance procedures.

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

*  Ifa system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer’s Responsibilities

*  Only complete/ printout pages that relate to the system being serviced,

» Complete empty fields with the relevant information.

» Complete the relevant checkboxes in the checklist using a *X” or tick mark "+ in the checkbox.
» Complete Not Applicable check boxes to indicate services not delivered, as needed.

* Complete the PM service in the order of the tasks listed.

* Complete the Service Review section together with the customer,

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
Page 1 of 8
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J

System Information

Instrument system name and ID | Ier- OES  Sho oy
Instrument system site and location URE Cnﬂ':ull']l&v'i*—
List system ent prodoct il List the serial numbers of each
L. LETILTY L my 14050009
2. 2
3. 3.
4 4
B B.
& 8.
T T
8. 8
9. 2}
10, 10.
ICP-0ES Configuration table Cirele the type or write in the type il other
Nebulizer Type OneNeb | other
Spray Chamber Cyclonic Single Pass ||Cyclenic Double Pass|| other
Tarch Radial [[Dual View]| other
Injector Dinmeter 24mm [|1.8mm § 1.4mm | 0.8mm | other
Injector Material ‘Quartz | Ceramic | other
Issued: 4 March 2021, Revision: .01 Copyright & 2021 Agilent Technologies
Page 2 of B
1

Agilent Technologies
Agilent 5110 and 5100 ICP-OES 1
P .. AMas CL el J
SPS3 A T
& Section NOT Applicable

O Power cycle the autosampler and verify successful initialization,
O Inspect X and Z axis belts for wear. Replace is necessary.

O Clean X and Z axis slide shafis.
=]

Using customer's racks and the Agllent software move the sample probe to the 4 outermaost corners
and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto Sampler
pfsecunn NOT Applicable

Q  Clean the spill tray, rack location mat, end frames and chassis with a damp soft eloth and diluted
mild detergent.

Q Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

O Check 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 positioning, damaged edges
or damaged connectors.

O Pump Tubing Keplacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse hottles

AVS 4, 6,7

@ Section NOT Applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Instrument Adjustment

Q’Check position of Zn peak, adjust if required.

,Ef Check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration,

p/ Perform Instrument Calibration.

Run Instrument Performance Test and record results in Instrument Performance Test Results Table -

Fost PM.
For systems using ICF Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table
;Z’ Subsystem Communications Test
Air Flow

[ Izsued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies ]_/

Page 4 of §
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- Agilent Technologies
Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Cheeklist J
General Preparation

& Diseuss any specific questions or issues with the customer prior to starting,

B Review the instrument loghook.

2 Perform general external inspection of system for cleanliness.

JZ’ Check for proper installation of safety-related parts, assemblies, sensors etc.

HI Check for required firmware/software updates and verify with customers if they would like it
installed.

O For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. ~»&

lf Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM.

Inspect and clean the system

E/Lnok for any obvious external damage or problems.
B/Inspect water cooling hoses, gas lines and power cord for excessive wear or damage,

B’Perform a general internal inspection of the system for excessive dust aceumulation, clean if
NECESSAry.

B/Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

p/Recovd the instrument operating conditions in the ICP-OES Status Results Table,
Replace the polychromator purge filter.
eplace the radial pre-optics window
depl.are the axial pre-optics window for SVDV and VDV instruments,
Check exhaust flow for the correct positive extraction at the exhaunst duct to insure they meet
minimum specifications,
Replace air inlet dust filter.
O Replace high capacity air inlet dust filter element if installed, #
&7 Remove and clean instrument water inlet filter,

Agilent Water Recirculator

0O Section NOT Applicable

&7 Drain cooling fluid and remove any particles from the chiller reservoir
& Remove, clean, and reinstall water inlet metal mesh filter if present.
A Re fill with Polyclear Plus cooling fluid.
ﬂ}e‘.lean the cooling system Alr filter and the condenser,

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
Page 3of B
'
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Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J
& Water Flow
& Gas Flows
W& RF Generator
" Camera Test
@ Optics Test
)2( Nebulizer Test
Instrumen esults Table
Note: These measurements do not form part of any specification and are for reference only.
Pre FM Check Post PM Check
Radinl Axial * Radial Axial*
Zn 213,857 nm SRBR AL M4 S50 4 Wt
Mn 257,610 nm SRBR M415.1 EATUR A%y Yakko g
Al 396,152 nm SBR 14 6.3 R W.s
K 786,481 nm SBR 5.3 nY 2% 44 b

* Axial result is not applicable for GBO16AA, GBO12AA Radial View instruments.

Instrument Test Results Table
Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only,
Instrument Test Result
Subsystem Communications Test Pnig
Alr Flow (54
Water Flow Fas
Gas Flows i
RF Generator Fost
Camera Test a st
Optics Test e
Nebaullzer test RSy
[ Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies }_}
Page G of 8
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J

ICP-OES Status Res Tabl

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Voltage 115. 1% VAC 14450 VAC
Mains Current [IREL) A 1.1%} A
Instrument Temperature 14 *C 175 °c
RF Air Flow {sensor speed) (L] Hz [T Hz
Flasma Exhaust Temperature No measurement s °C
Water Flow Oscillator No measurement .o} Ly/min
Water Flow Detector 040 L/min 1.3% L/min
Water Inlet Temperature 4.1 *c (%] °C
Polychromator Temperature 14.0 °G 350 °Cc
COD Temperature 1.9 °C -10.3 "C
Thermal Stabilizer y4.0 °C 5.0 °c
Argon Supply Pressure (1% .15 kPa L1151 P
Purge Gas Supply Pressure”| My kPa £S5, (% P
Option Gas Supply Pressure®] B kPa - kPa
Nebulizer Flow No measurement. B4 L/min
Hebulizer Back Pressure N measurement w65 lPa
Plasma Gas Flow No measurement Ve 80 Ly/min
Auxlliary Gas Flow o measurement 1.10 Limin
RF Power No measurement 11011 W
RF Supply Current No measurement q-1%3 A
RF Supply Voltage No measurement 194500 v v

*1 If option installed

lssued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies
Page 8of 8
'
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Agilent Technologies
Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist J

B’ Review the service and any test results with the customer,
A If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's 1Q records.

Service Engineer Comments (optional)

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

How to get information on your product:

Q Literature Library - hitp/
dliteratu

Q Need to know more? - hitp:/Swww.agilent.com/crosslaby

0O Need technical support, FAQs? - http://www.agilent com/en-us/support/landing/icp-oes
0 Need ies? - www.agilent.com/g i

Service Completion

Service request number Lo0evitLG Date service d 0 | 11 | 1l

DNbeosn L [

_F\P‘nom

Agilent sig O“"D“Qﬂ

Document part number: GE014-90076

Issued: 4 March 2021, Revision: A.01 Copyright © 2021
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Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J B
ICP-OES Parts List Table
Part description Part Number | Product /Model # where used | Quantity C
" o TR GE010A, GAOL1A,
Axial Pre-Optic Window GBO10-83014 GROI4A/GROL5A [
Radial Pre-Optic Window GBO10-83015 All 1
Polyclear Plus Coaoling Fluid G3202-80012 Agilent Water Recirculator -
Purge Gas Filter GBO10-60136 it |
|
Air inlet filter GEOND-6E002 an |
High Capacity Air Filter GEOI0-G0188 Optional =
Rotor seal for 87 port valve for
AVEST GB4B4-6O002 GE404A/GBABS -
ﬁ:t;r seal for 4 port valve for G8483-50002 GB4S3A iy
Rinse solution to rinse station
2 S 14 ¥ 1m G8410-80123 PS4 -
Barh connector 2.5mm-1.6mm 1D GB410-80124 5P 4 -
P\’uI: waste tubing.8mm od x Smm GE410-80122 SPS 4 =
id, 2m
A Parts may be required from engi stock:
X axis drive belt G4 10047500 P83 =
Z axis drive belt 5410047400 P83 i
Peristaltic pump tubing, PVC | b
SolvaFlex, 3 bridged, BEIDM0N0 | i
Restore system
For HF applications, ask the customer to reinstall their sample introduction system.
Leave system in an idle state: on and purging.
Guidance: If the PM service is performed prior to a qualification service, then use the qualification
procedure as a guide for final instrument set up and checkout,
Service Review
p’ the PM sticker to the system or instrument logbook based on the eustomer's request.
Complete the Service Engineer Comments section below if there are additional comments.
Issued: 4 March 2021, Revision: A.01 Copyright ® 2021 Agilent Technologies
Page 7 of 8
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_Repwt Summary
Instrument Model Agilent 510005110 VDV ICP-0ES
Instrument 1D GBO11AGED15A
Instrument Sarial Number MY¥13030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By Nukoon L.
Test Complated On 12792021 9:14:59 AM
Result Summary
Subsystem Communications Test Skipped
Air Flow Test Skippad
‘Water Flow Test Skipped
Gas Flaws Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve Systern Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Page 1af 4
1
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Resolution Test

Pass

Element Wavalength Specification  Width
M (174.213 nm) =840 7.27
As (188.980 nm) $8.20 623
C (193.027 nm) <1150 8.26
Me (202,032 nm) =820 6.42
Cr (206158 nm) 513.40 927
Zn (213.857 nm) 2870 B.77
Phb (220.353 nm) =950 7.12
Co (228,615 nm) s 17.20 11.88
Ba (230.424 nm) =9.40 7.36
Mn (257.610 nm) <13.30 0.52
Mn (260,568 nm) 520.30 14.30
Cr (267.716 nm) £11.00 7.99
| Cu(324.754 nm)} 2500 19,08
Cu (327.395 nm) <1420 11.32
Sr (338.071 nm) s 33.50 24.39
Ba (455.403 nm) =44.00 33.86
Sr (460,732 nm) = 36.00 17.38
Ba (493.408 nm) < 36.00 25.53
Ba (614.171 nm} 54200 24,99
Ar (575.283 nm) 7400 53.49
K (T66.491 nm) = 80.00 6527
Page 2 of 4
'
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Precision Test Pass ]
Radial
Element o e d
Value % RSD
As (188.980 nm) 52680 0.81
Se (196,026 nm) =260 1.21
Zn (213.857 nm) 5150 0.39
Pb (220.353 nm) =260 041
Mn (257.610 nm) =150 045
Al (396.152 nm) 51.50 0.41
Ba (493.408 nm} <150 0.51
K (766.481 nm) S1.50 0.35
Axial
Element gth
Walue % RSD
As (188,980 nm) =150 0.51
Se (196.026 nm} = 1.50 0.73
Zn (206,200 nm) 2150 0.30
Zn (213.857 nm} <150 0.37
Cd (214,439 nm) =150 0.36
Pb (220.353 nm) 5150 0.28
Mn (257810 nm) =150 0.63
Cr (267.716 nm) =150 0.30
Cu (324.754 nm) =150 0.54
Al (396.152 nm) <150 0.45
Ba (483.408 nm) 5150 0.64
K (766,481 nm) <150 0.56
Page 4 of 4
'
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Sensitivity Test Pass
Radial
Elemant Wavelength Specification  Method  Ratio Standard Blank
As (188,880 nm) =460 SRER 167.2 11313 42.4
Se (196.026 nm) =410 SRER 1181 1774 542
Zn (213.857 nm) = 14210 SRER 4082.3 A4%008.2 1485
Pl (220,353 nm) =460 SRBR 1911 26828 1728
Mn (257 810 nm) 2 3516.0 SRER 11415.2 265002.2 536.8
Al (396,152 nm) 234 SBR 7.8 49838.0 GETE.S
Ba (493 408 nm} =340 SBR 1161 1999041.4 170685
K (765.481 nm) =18 SBR 53 1010784 16104.8
Axizl
Element Wavelength  Specification  Method  Rafio Standard Blank
As (188 980 nm) =208.0 SRBR 2529 32142 147.0
Se (195.028 nm) = 158.0 SRER 216.2 3839.7 2722
2n {206,200 nm) =240 SRBR 1203.3 14046.1 1337
Zn {213.857 nm) =1743.0 SRER 78561 1713231 4729
Cd (214.438 nm) 242270 SRER T054.8 129539.3 3354
Pl (220,353 nm) =3200 SRER EnT 132182 568.2
Mn {257 810 nm) z 106250 SRER 308847 13148440 18074
Cr (267.716 nm) =1048.0 SRER 44421 1744203 15151
Cu (324.754 nm) z10.0 SBR 50.7 3746036 7248.0
Al (396,152 nm) 26.0 SBR 157 2799153 167504
Ba (493 408 nm) = 60.0 SBR 2007 108090566 51728.3
K {766.481 nm) 2240 SBR 389 19831975 497458
Page 3af 4
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fost P
TI‘flﬂiﬂiil't Summary
Instrument Madel Agilent 5100/5110 VDV ICP-OES
{ Instrument 1D GBOT1AIGEO15A
| Instrument Serial Number MY 18030001
Software Varsion 7.3.1.9507
Firmware Version 3442
Tested By Mukoon L
Test Completed On 121872021 12:55:48 PM
Result Summary
Subsystern Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve Systermn Test Skipped
Resolution Test Pass
Sensitivity Test
ensitivity Tes —
Precision Test
Pass
Optics Test Pass
Radial Axial
Intensity 5285135 5755042
Wavelength  737.212 ¥37.212
Page 1 of 4
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Sensitivity Test Pass

Radial
Element Wavelength  Specification  Method  Ratio Standard Blank
As (188,880 nm) z 480 SRER 154.8 1242.3 58.5
Se (196,026 nm) z41.0 SRER 117.4 1250.6 979
Zn (213,857 nm) =1421.0 SRER 4192.8 52402.6 155.3
P (220.353 nm) z48.0 SRER 196.4 28142 179.9
Mr (257810 nm) =z 35180 SRBR 11893.8 2812101 5476
Al (396,152 nm) 234 SBR 87 551036 5662.9
Ba (493408 nm) z 340 SBER 1254 2152816.8 170322
¥ (TE6.481 nm) =18 SBR 57 107806.7 16079.8

Axial
Element Wavelength  Specification  Methad  Ratio Standard Blank
As {188.880 nm) = 206.0 SRER 2975 4054.8 170.4
Se (196.026 nm) =158.0 SRER 280.2 4794.8 288.5
Zn (206200 nm) = 2340 SRBR 1305.9 16162.3 150.3
Zn (213,857 nm) z1743.0 SRBR 8920.7 2008158 504.7
Cd (214.438 nm} 42270 SRER T7958.3 149327 5 3504
Pb (220353 nm) z3200 SRER 8067 152445 584.0
Bn (257 610 nm) z 10625.0 SRBR 34480 9 14830828 18725
Cr (267.716 nm) = 10480 SRER 50188 188000.6 15326
Cu (324.754 nm} z19.0 SBR §7.5 423683.7 T248.6
Al (385.152 nm) 260 SBR 185 320004.% 16441.4
Ba (493,408 nm} =600 SBR 2333 118820154 507145
K (765 481 nm) =240 SBR 446 22189744  4BB5T.9

Page 3 of 4

| Resolution Test Pass
Element \Wavelength  Specification  Width
M (174,213 nm} = 9.40 7.22
As (188 980 nm) £8.20 615
C {193.027 nm) =11.50 822
Mo (202.032 nm) =8.20 633
Cr (206,158 nm} £13.40 a2
Zn (213.857 nm) 2870 887
Pb {220.353 nm} =8.50 7.0z
Co (228.615 nm) =17.20 11.81
Ba (230.424 nm}) £9.40 746
Mn (257 810 nm) <13.30 0.49
Mr (250,568 nm) 52030 14,19
Cr (267.716 nm) =11.00 7.90
Cu (324,754 nm) =25.00 1892
Cu (327,395 nm} 1420 11,32
Sr(338.071 nm) = 33.50 2428
Ba (455.403 nm) = 44,00 3368
Sr (460,733 nm) = 36.00 17 64
Ba (493,408 nm} = 36.00 2556
Ba (614.174 nm} £4200 2475
Ar (B75.283 nm) =74.00 58.18
K {766.491 nm) < B0.00 65.19
Page 2 of 4
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Precision Test Pass
Radial
Element Wavelangth Specification  Measured
Walue % RSD
As {188,880 nm) =260 138
Se (196.028 nm) =260 0.91
Zn (213.857 nm) 150 0.38
Pb {220.353 nm) <280 0.44
Mn {257.610 nm} =150 0.43
Al (386,152 nm) =150 0.38
Ba (453 408 nm) <1.50 066
K {766,491 nm) =1.50 0.36
Axial
Element Wavelength Specification  Measured
Value % RSD
As (1B8.880 nm) =1.50 0.61
Se (196.026 nm) 5 1.50 0.52
Zn (206200 nm) =150 0.36
Zn {213.857 nm) <1.50 0.33
©d (214,439 nm) 5150 0.41
Pb (220.353 nm) =150 0.36
Bdn (257 610 nm) =1.50 074
Cr (267.716 nm) s 1.50 0.25
Cu (324.754 nm) =150 Q.71
Al (386152 nm) =1.50 044
Ba (493408 nm) =150 0.73
K (786.481 nm) 5150 0.97
Page 4 of 4
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Report Summary
Instrument Model Agilent 51005110 VDV ICP-OES
Instrument 1D GBO11A/GED1SA
Instrument Serial Number Y 18030001
Software Version 7.3.1.8807
Firmware Version 3442
Tested By Mukoon L
Test Completed On 1292021 1:34:10 PM
Result Summary
Subsystem Communications Test Pass
Air Flow Test Fass
\Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skippad
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass

30% Air Flow (relative 75% Air Flow (relative

speed) spead)

15.00 18.00
‘Water Flow Test Pass

RF Water Flow(Limin) ~ Camera Water Flow Water Inlet Temperature

{Lfmin) ")
1.88 1.38 17.18
Page 1af 2
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Gas Flows Test Pass
MNebulizer Actual Flow  Back Auxiliary Actual Flow  Back
Target Flaw Pressure Target Flow Pressure
0.70 Q.70 203.80 200 189 108.66
Mak: Actual Flow  Back Plasma Actual Flow  Back
T;g::%iow Pressure Target Flow Prassure
200 2.00 113.89 18.00 17.83 2424
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 141.475
RF Oscillator Test Passed
RF Cscillator Frequency 25874
{MHz)
Work Coil Current (A) 45.931
RF Power Supply Current (A4) 2.000
Camera Test Pass
I ion Time d Deviati Status
(ms}
Electronic Offset Test 1000 5261 Passed
Dark Current Test G000 0.734 Passad
Array Test 5 0.024 Passed
Linearity Test 0.118 Passed
Page 2 of 2
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CALIBRATION DATA
1. Noise Level in term of standard deviation
Element d 4] Cu [ Ph M Mi Zn |

00004 | 00002 | o007 | ooooz | -Doote | -oooor | 00004 | -oooo
0.0002 -0.0005 0.0010 0.0007 0.0000 -0.0003 0.0007 -0.0014
-0.0002 00001 0,0008 0.0000 -0.0001 -0.0003 -0.0012 -0.0006
00000 -0.0007 0.0007 0.0000 -0.0005 -0.0004 -0.0004 -0.0012
0.0001 0.0004 0.0013 00014 -0.0001 -0.0001 0,0003 -0.0008
0.0000 <0.0004 0.0003 -0.0012 -0.0005 -0.0007 -0.0008 -0.0008
00000 -0.000% 0.0009 =0.0002 -0.0010 -0.0008 0.0007 -0.0003
0.0004 | 00003 | 00015 | 00010 | -0.0005 | -0.0003 | 00002 | -00008
0.0004 00008 00014 -0.0004 -0.0014 -0.0005 -0.0006 -0.0003
#bsorbance 00006 | 00013 | oomz2 | 00006 | -00006 | -0.0006 | -nooor | -ngoo7
0.0005 -0.0003 0.0014 -0.0004 -0.0008 -0.0003 -0.0006 -0.0011
-0.0007 -0.0014 0.0004 -0.0001 -0.0001 0.0000 0.0000 -0.0003
0.0008 0.0004 0.0005 -0.0006 -0.0008 00000 -0.0005 -0.000%
0.0011 00002 0.0005 0.007 -0.0016 -0.0008 0.0004 -0.0005
00002 | 0.0010 | 00014 | -noooz | -0o010 | 00010 | ooo0z | -co0or
0.0001 -0.0011 0.0011 -0.0003 -0.0011 -0.0003 -0.0008 -0.0012
0.0000 -0.0015 0.0009 -0.0010 -0.0011 -0.0012 0.0000 -0.0004
00015 | -00012 | 00005 | oocoz | 00017 | 00001 | ooces | -oocoz
00006 | 0.0014 | 00010 | o002 | -00003 | oocor | -cooos | oooio
00001 | 00003 | 00003 | -D.0c01 | -0.000d | -0.0002 | -00001 | 00001
Averane Absorbance 0.000 0,000 0.001 0.000 -0.001 0,000 0.000 -0.001
Standard Deviatian 0.0005 0.0008 0.0004 0,0007 0.0005 0.0004 0.0005 0.0004 |
Continue 2/5 e
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Changwat Pathumthani 12120, Thailand Amphoe Muarg, Chargwat Samutprakan 10280, Thafland  Thailand

Tel {66) 0 2577 9000 Tel. [66) 0 2323 1672-80 ext, 115, 116 Tel (gﬁﬁﬂsﬁa

Fao. (66) 0 2577 9009 Faoc {86] 0 2323 9165 Fax, (3 N ﬁnﬂﬂm
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Reguest No. 25-65 / 0398 MTC. ACL.No, 486 / 65

CALIBRATION CERTIFICATE
NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AAZA0FS, Serial No. MY13160001
2. Working standard solution *Inarganic Ventures”
Multi Analyte Customn Grade Solution, Lot No. P2-MEBETSE10
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsukdl, Sukhumvit Road, Banechak, Prakanang, Bangkok 10260 |

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absarption Spectrophatometer
(WI-500-02-30)

Z. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
REFEREMNCE MATERIAL : Traceable to NIST "Agilent Technologies”, "Carlo Erba”
Cadmium Lot No. 0108047026, Chromium Lot No. 0106315418, Copper Lot Mo, 0107480530, Iran Lot Mo, 0108697565,
Lead Lot Mo, 0108659473, Manganese Lot Mo, TLO92288, Nickel Lot No, 0104978044, Zinc Lot Mo, 0100792297
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/l at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 mgA at 3579 nm.C,
0.05,0.10,0.30,0,50,0.70 ra/l at 324.7 nm.Cu, 0,10,0,%0,0.50,0.70,1.00 mg/l at 248.3 nm.Fe, 0.20,0,50,0.70,1.00,1.50 mg/
at 217.0 nm Pb, 0.05,0.10,0.30,0.50,0.70 mg/l at 279.5 nrmuhn, 0.10,0,30,0.50,0.70,1.00 mg/l at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 ma/l at 213.9 nm.Zn
AMBIENT CONDITIONS : Temperature 22 °C  Relative humidity 60 %

The Atomic Abscrption Spectrophotometer set  has been calibrated against
Reference Material traceable to National Institute of Standards and Technology { NIST ) by The Analytical
Chemistry Laboratory. The results are attached herewith,

Pan
Callbrated by ... A2 Tl e A
{ Mr. Danai Srithongkum )

Directar of An%ﬁmﬂy Laboratary

Ref. 2025265020400522001
Calibration Date : 3 February 2022

The results relate only to the Bems tested/calibrated or value assignad.
Achertising the Repom/Certificate and publicity of the reslts except in full are probibited unless witten permission & obtsined from the govermor of TISTR.

FM.ELMTE.002 Aev.d
Head Office Office/Laboratory Offica
35 Mu 3 Tarmbon KHiarg He, Armphos Khlong Liang, 5ol 1€, Bangpoo Industral Estate, Sukhumit Road, 196 Phahomyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthani 12120, Thailand Amphoe Muarg, Changwat Samitprakan 102ED, Thailand n.m.x_

Tel. {66) 0 3577 5000 Tel. (66) 0 2323 1672-60 et 115, 116 gmaf!gl“ﬁjﬁ?ﬁm

Fas, (66) 0 2577 8009 1661 0 2323 9165 Fax.
E-mai, : umpagtistr.orth Webstewwwtistrorth  E-mail : mbcgtistr.orth E-ail : sumalesgitistrort
TISTR
Request Mo, 25-65 / 0398 2/5 MTC. ACL. No. 486 / 65
2. Precision
Elerment| Conc, Absorbance Ave. | SD [%RSOY
(mg/l) Abs.

0.02 | 0.0074) 0.0062 | 0.0065 | 0.0062 | 0.0070| 0.0068 | 0.0070 | 0.0085 | 0.0065 | 0.006% | 0.007| c.0006| 5.76
Cd | 030 | 0.0952(0.0959 | 0.0951]0.0957 | 0.0952 | 0.0950| 0.0952 | 0,094 | 0.0956 | 0.0943 | 0.095 | 0.0005 | 0,05
0.70 | 0.22130.2180 0.2203 | 0.2208| 0.2234) 0.2211 | 0.2196 | 0.2219| 0.2201 | 0.2194 | 0.221 | 0.0015 | 0.67
0.10 | 0.00%6 | 0.0098 | 0.0097 | 0.0102 | 0.0106 | 0.0097 | 0.0098 | 0.0099 | 0.0103| 0.0093 | 0.010| 0.0004 | 3.83
Cr [ 030 |0.030%)0.0302 | 0.0300 | 0.0316 | 0.0206 | 0.0299 | 0.0309 | 0.0297 | 0.0311 | 0.0296 | 0.030] 0.0007 2.20
070 |0.0659 | 0.0667 ) 0.0664 | 0.0648 | 0.0656 | 0.0662 | 0.0658 | 0.0538 | 00638 | 0.0669 | 0.086 | 0.0011 | 1.70
0.05 | 0.0080) 0.0075 | 0.0078 ] 0.0075 | 0.0077 | 0.0081 | 0.0080 | 0.0075 | 0.0074 | 0.0076 | 0.008| 0.0003| 3.26
Cu | 030 ) 0.0417[ 00815 0.0012(0.0421| 0.0624 | 0.0020| 0.0423 | 0.0403 | 0.0a18 ] 0.0415 | 0.062| 0.0006 | 1.67
0.70 | 0.0965 | 0.0965 | 0.0572 | 0.0957 | 0.0061 | 0.0958 | 0.0961 | 0.0963 | 0.0959 | 0.0972 | 0.096 | 0.0008 | 0.58
0.10 | 0.0090] 0.0105 | 0.0078 | 0.0099 | 0.0091 | 0.0093 | 0.0096 | 0.0094 | 0.0093 | 0.0084 | 0.000 | 0.0007] 8.11
Fe | 0.50 |0.0462]0.0470[0.0964)0.0054 | 0.0467 | 0.0462 | 0.0967 | 0,0460 | 0.0968 | 0.0%66 | 0.0a7| 0.0003| 067
1.00 | 0.0867 | 0.0886 | 0.0910 | 0.0892 | 0.0897 | 0.0873 | 0.0892 | 0.0885 | 00885 | n.0874 | 0.089 | c.o013| 1.42
0.20 ) 0.0091 | 0.0095 | 0.0088 | 0.0087 | 0.0082 | 0.0094 | 0.0090 | 0.0087 | 0.0082 | 0.0050 | 0.009 | 0.0004 | 4.9a
Fb 0.70 | 0.0322)0.0321) 0.0324 | 0.0318 | 0.0335 [ 0.0326 | 0.0327| 0.0315 | 0.0336 | 0.0321 | 0.032 | 0.0007| 209
1.50 | 0.0653 | 0.0645 | 0.0863 | 0.0664 | 0.0652 | 0.0671 | 0.0662 | 0.0666 | 0.0657 | 0.08a8 | 0.086 | 0.0008| 1.28
0.05 | 0.0092]0.0092 | 0.0097 | 0.0087 | 0.0085 | 0.0079 | 0.0096 | 0.0085 | 0.0084 | 0.0099 | 0.008| 0.0007| 7.33
Mn | 030 | 00616 0.0630)0.0632) 0.0632 ) 0.0624 | 0.0628 | 0.0640 | 0.0633 | 0.0640 | 0.0629 | 0.062| c.oon7! 1oe
0.70 [ 01396) 0.1366 | 0.1386 | 0.1377 | 0.1386 | 0.1386 | 0.1396 | 0.1280] 0.1374 | 0.1383 | 0.138 | c.oo0s | 0.67
0.10 |0.0102) 0.0092) 0.0097 | 0.0104] 0.0091 | 0.0105 | ¢.0105 | 0.0096 ] 0.0098 | 0.0102 | 0.010| 0.0005 | 5.22
Mi 0.50 | 0.0485) 0.0489 | 0.0089 | 0.0495 | (.0484 [ 0.0490 | 0.0481 | 0.0492 | 0.0495 | 0.0a92 | 0.049 | 0.0000 0.91
| 1.00 | 0.0976] 0.097% | 0.0975 | 0.0992 [ 0.0977 | 0.0973 | 0.0986 | 0.0962 | 0.0985 | 0.0982 | 0098 ] 0.0008| 0.as
0.05 | 0.03400.0349 | 0.0340 | 0.0352 ) 0.0337 | 0.0351 | 0.0244 | 0.0344 | 0.0349 | 0.03¢3 | 0.035] c.o00s | 145
Zn | 030 | 01669) 0.1653) 0.1628]0.1642 | 0.1657 | 0.1637 | 0.1659 | 0.1652 | 0.1654 | 0.1657 | 0,165 | 00012 0,72
0.70 | 0.3956) 0.3467 | 0.3445 | 0.3430| 0.3422 | 0.3944 | 0.3¢37 | 0.3938 | 0.3935 | 0.3438 | 0380 | n.0013| 037
Continue 3/5
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Fequest Mo, 25-65 / 0398
3. Trueness

3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.

3/5 MTC. ACL. No. 486 / 65

Elerment | Standard Value of AM| Reading | Eror of Measurement | Errar of Measurement Unicertainty
{me) (me) (/1) (%) (rradl)
0.02004 0.019 -0.001 519 + 0,004
<d 0.30060 0.291 -0.010 3.19 + 0.006
0.70140 0.678 -0.023 334 £ 0.012
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element | Standard Value of RM|  Reading Errar of Measurement | Error of Measurement | Uncertainty
(L) a1y (/1 (3] (mg
0.1002 0.101 0.001 0,80 = 0.007
cr 0.3006 0.298 -0.003 0.86 + 0012
0.7014 0.635 -0.066 9.47 + 0,023
2.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Element | Standard Value of AM|  Reading Errer of Measurement | Eror of Measurement | Uncertainty
{me) (mel) (i) (%) {mg/l)
0.0502 0.046 -0.004 837 + 0.004
Cu 0.3012 0,295 0,006 206 = 0.010
0.7028 0.694 -0.00% 1.25 +0.021
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Request No. 25-65 / 0398 5/5
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

MTC. ACL. No. 486 / 65

Element [ Standard Value of RM|  Reading Emor of Measurement | Eror of Measurement | Uncertainty
(mg/l} {mg1) (ma/l} (%) (mg/l}
0.099 0.102 0.003 303 £ 0007 |
Mi 0.495 0.98% -.006 121 + 0010
0.990 0.975 -0.015 1.52 + 0,020
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of BM|  Reading Error of Measurement | Eror of Measurement | Uncerainty
(mal) (mg/l) imgl) 96) (g
0.050 0050 0.000 0.00 + 0012
Zn 0.300 0.307 0.007 233 + 0011
0.700 0.660 0,090 5.71 = 0015

Remark : The reported uncertainty & an expanded uncertainty calculated using & coverage factor of 2 (k = 2)
which gives a level of confidence of approximately 55%

Approved by.....
(Mr. Danal Srithongkum) StortMrs, Th ortune)
Director of Analytical CF boramry
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3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

ATISTA

4/5 MTC. ACL. No. 486 / 65

[Element | Standard Value of M|  Reading Error of Measurement | Error of Measurement Uncertairty

g/ (mg/l) (rmg/l) (%) (mg/l)

| 0.1003 0,106 0.006 5.68 + 0008

Fe 0.5015 0.522 0.021 4.09 +0M7

1.0030 0.993 0010 1.00 + 0032

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.

Element | Standard Value of M|  Reading Emar of Measurement | Eror of Measurement | Uncertainty

(gl {mg) (el (36} (mal}

0.1988 0,197 -0.002 0.91 +0.014

Fb 0.6958 0722 0.026 377 = (0022

1.8910 1453 -0.028 188 + 0.041

3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.

[Element | Standard Value of RM | Reading | Ermor of Measurement | Error of Measurement Uncertainty

(gt} (ma/l) (mgrl) (9%) {mg/)

0.04955 0054 0.004 B98 + (1,004

M 0.29730 0317 0.0197 £.63 + 0.006

0.69370 0.682 -0.0117 168 +0.012
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TEL. 0.2717-3000:27  FAX. 0-2719-0484
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CALIRATION 9603

Cert. No.: 21TM1875
Page.: 1af 3

Certificate of Calibration

Equipment : Incubator
Manufacturer : Memmart
Model : IPP 260
Serlal No. : WE18.0033
D No. : UAE MIC.021/2561
Submitted by : United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Microbiology Laboratory (302)
Received Order : 28 October 2021
Calibration Date : 28 - 29 Oclober 2021
Ambient Temperature : (26x10)C
Relative Humidity : (50+30)%
Callbrated by : Kunchit Promprat
Approved by : ML 7
Approved Signatory

[ ¥yPomnthippa Tameyakul
() Malee Butkruea
[ ) Suwit Imjai

Issue Date : 4 Movember 2021
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Equipment : Incubator Cert. No.: 21TM1875
Condition As-Received :  Used ltam Page.: 2ol 3
Reference : 2110-06880C-2
Procedure Used :-
Calibration were conducted using calibration
method with Data isition which with F
The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-

CP-OTO2 ding to direct
Te Detector ( RTD ).

Instrument Model Serial No. Cert. No. Due Dats
1) Data Acquisition 348704 MY44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This i ion is to the i System of Unil.
Result of Calibration :- (™) Without Adjustment
Function of UUC™ : Temperature Source
Fresh air setting : Mot Available Environment during calibration
m Beginni Finished
Temp. { °C ) 22 22
REL Hurid. { % ) 59 60
AC Supply { Volt ) 228 226
" Ref. Std.
Position : kst
1 19-15RTD-01
. 2 18-15RTD-02
W " 3 19-15RTO-03
Probe Installation Details Dimension of Chamber : 4 19-15RT0-04
a= 50 em o Gai 5 19-15RTD-05
b= BO om W= &k om [ 21-15RTD-06
= 50 em He 080 m 7 18-15RTO07
P & 18-15RTD-08
Coachy i (ER T s(ret) | 19-15RTD-08
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAN
CORFORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTIN
5344 PATTANAKARN ROAD 501 1B, SUANLUANG, SUANLUANG BANGKOK 10250 e e
TEL.O.2TI7-3000-27  FAN. 0-2715-0484 CaLIBRATION 03te

Cert. No.: 21TM1874

Certificate of Calibration e e
Equipment : Incubator
Manufacturer : Memmart
Model : IPP 260
Serial No. : VE16.0066
ID No. : UAE_MIC.032/2558
Submitted by : United Analyst and Engineering Consultant Co. Ltd,

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratory (302)
Received Order : 28 Oclober 2021
Calibration Date : 28 - 28 Oclober 2021
Ambient Temperature : {(26+10)C
Relative Humidity : {50+30)%
Calibrated by : Kunchil Promprat

Approved by : ML x

Approved Signatory

{ ) Pomthippa Tamayakul
{4 ) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 4 November 2021
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Equipment : Incubator Cart. No.: 21TM1875
Condition As-Received : Usad ltem Page.: 3af 3
Reference : 2110-06980C-2

Result of Calibration :- (™) Without Adjustment
Funetion of UUC* : Temperalure Source

Fresh air setting : Mot Available

Calibration uucs uuc* Temp T Overall Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) (c) () (£°C) (ch (’c) (£°C) k
220 22.0 215 0.0z22 0.11 0.13 0.30 2
35.0 35.0 35.0 0.062 0.56 1.0 0.30 2

™ AT °C)

Point Position
{"C) 1 2 3 4 5 6 7 8 9 (ref.)
220 21.872 21.877 21.800 21.770 21.813 21.786 21.832 21.824 21.778
35.0 35.468 35.405 35218 35.202 34621 34.763 34.525 34.730 35.048

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

Temperature stability : One-half of the greatest i i of at any one sensor.
: The maxi of at any sensors and the measurad

temperature at the reference location which are observed at the same fime or at as close an obsarvation time as

possibla to ine the pattarn ar within the chamber under sleady-stale conditions.

Overall : The Diffi of the and mini measured abservation.

Uuc* : Unit Under Calibration

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

The reparted uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage
factor k, iding a level of of il 95 %.
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Equipment : Incubater Cert. No.: 21TM1874
Condition As-Received :  Used ltem Page.: 2of 3
Reference : 2110-06880C-1
Procedure Used :-
Calibration were conducted using calibration pi CP-0TOZ2 ing to direct
method with Data Acqui: which with R Temp Detector { RTD ).
The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 348704 MY44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable lo the Intemational System of Unit.
Result of Calibration :- [ *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available during
Finished
-{2 " ‘emp. | "C ) 22 22
[REL.Humid. { % ) 59 B0
T ) :’ AC Supply | Vall | 276 236
g i
o Position: | Ref-std
1D No.:
1 1SRTD2M11
2 15RTD2/12
3 15RTD2/13
Probe Installation Details - Dimension of Chamber 4 15RTD2M14
a= 50 em = 050 m 5 15RTD2/15
b= B0 em 084 m 6 15RTD2/20
fs BB &n = P 7 15RTDZ/17
Capacy= 026 m 8 15RTD2M8
9 (ref.) 15RTD2/18

Wl .
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Equipment : Incubator Cert. No.: 21TM1874

Condition As-Received : Used ltem Page.: 3of 3

Reference : 2110-06880C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Mot Available

Calibration | UUC* uuc* T Temp Overall Coverage
Paint Setting | Reading stability unifermity Variation Factor
('c) (°Cch {°c) {£°C) (c) (°c) (+°C) k
250 250 24.5 0.053 0.25 0,42 0.30 F
350 35.0 35.0 0.029 0.43 0.75 0.30 2

Calibration {°C)
Paint Paosition
{°C) 1 2 3 4 5 (] T B 9 (ref.)
250 25.007 | 24986 | 24.043 | 24804 | 24853 | 24806 | 24672 | 24694 | 24786
35.0 35.340 | 35384 | 35336 | 35307 | 34680 | 35120 | 34813 | 34996 | 35088

Average® : The average of 30 values in each posilion.

Temperature stability : Ona-hall of the greatest af at any one sensor.
P iformity : The i of at any sensors and the measured
lemperature at the reference location which are observed at the same time or at as close an observalion lime as
possible to d ine the P ire pattern or ity within the chamber under sleady-stale conditions,
Overall Variation : The Di of the and d temp observation.

UUC* : Unit Under Calibration
Naote : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard inty iplied by a o
factor k, providing a level of af i 95 %.
-olo-
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Equipment : Water Bath Cert. No.: 21TM708
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2104-00190C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement mathod with Data Acguisition which connected with Industrial Platinum Resistance
Thermometer { IPRT ).

The temperature scale used was based on ITS-80.

Condition of this result of calibration

1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY44060450 21LMma MNIMT 06 Mar 2022

2. This certification is tracaabla to the S1 unit,
3. This certificate is valid only to the item calibrated on date and place of calibration.
Remark : NIMT : National Institute of Metrology Thailand.

Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Sourca
Environmental AC Voltage Supply
=5 { %RH. ) { Vaolt )
|Beginning of Calibration 24 &0 223
|Finished of Calibrati 23 L) 224
e Ref. 5td.
Position :
SIN.:
omiaapain 1 4202958001
2 2 4803988-002
Hoel) e 3 4803988-003
s G 4 4B03988-004
S(ref.) 4B03988-005

Front

Yol -
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RIOAD SO1 15, SUANL
TEL

MEC-TISLTISITOIS
CALIBRATION §603

Cert. No.: 21TM708

Page.: 1 of 3
Certificate of Calibration
Equipment : Water Bath
Manufacturer : Memmert
Model : WHE 14
Serial No. © L414.1407
1D No. : UAE.MIC.008/2558
Submitted by : United Analyst and Engineering Consultant Co_,Lid.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Laocation : Microbiology Laboratory
Received Order : 21 April 2021

Calibration Date : 21 April 2021

Ambient Temperature : {(26z10)C

Relative Humidity : (5030)%

Calibrated by : Kritsada Chaitrong
Approved by : Mk, -

Approved Signatory
[ ) Pornthippa Tameyakul
() Malee Butkruea
{ ) Suwit Imjai

Issue Date : 5 May 2021

The Uncertainties are for a confidence probability of approximately 95%

'
ienanslaimun
A DB27612
Equipment : ‘Water Bath Cert. No.: 21TMT0%
Condition As-Received : Used ltem Page.: 2of3
Reference : 2104-00190C-4
Result of Calibration :=  ( * ) Without Adjustment
Function of UUC* : Temperalure Source
Calibration uuc uuc* o ing ( °C )

point Setting Reading Position

() [*Cc) &) 1 | | [ a [ 5(ref)

a4.5 445 44.5 44524 | 44507 | 44501 | 445618 | 44518

Calibration | -\, eormity | Stability Uncertainty Goverage

point Factor

("} (') (27C) (£°C) k

44.5 0.052 0.035 0.16 2
Average® : The average of 30 values in each position.
| : The i iff of at any sansors and the measured temparature
at the reference location which are observed al the same time or at as close an observation fime as possible
fo datermine the pattem or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum di of measured at any one probe,

UUC* : Unit Under Calibraticn
Note : The reported uncertainty of measurement was Included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
factor k, iding a lavel of af 95 %

Wl

enaslumuny
a 1082701



CALERATIIN 2008

Cert. No.: 21TM424

Page.: 1of 3
Al * s PR T .
Certificate of Calibration
Equipment : Water Bath
Manufacturer : Memmert
Model : WHNE 14
Serlal No. : L416.0614
ID No. : UAE MIC.020/2561
Submitted by : United Analyst and Engineering Consultant Co.,Lid
3 Soi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,
Bangkak 10260
Lecation : Microbiology Laboratory
Received Order : 22 February 2021
Calibration Date : 22 February 2021
Ambient Temperature : (26+10)°C
Relative Humidity : {50£30)%
Calibrated by : Man Pattanapongpaiboon
Approved by : m :
Approved Signatory
{ ,) Pomthippa Tameyakul
(<) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 3 March 2021
The Uncertainties are for a confidence probahility of approximately 95%
- '
wenans luaugu
Equipment : ‘Watar Bath Cert. No.: 21TM424
Condition As-Received : Used ltem Page.: 3of 3
Reference : 2102-07510C-5
Result of Calibration :-  { * } Without Adjustment
Funetion of UUC" ; Temperatura Source
Calibration uuc* uuc* Average® Standard Reading ( °C )
point Setting Reading Pasition
(*cy ("C) (*C) 1 2 3 4 5 (ref.)
44.5 44.5 44.5 44.548 44.518 44.505 44.527 44.529
50.0 50.0 50.0 50.067 40.999 50,041 50,050 50,053
Calibratio Cow
OO niormity | Stability Uncertainty fabns
point Factor
(‘C) ("C) (27} (£°C) k
44.5 0.078 0.045 0.15 2
50.0 012 0,054 0.15 2

Awverage® : The average of 30 values in each position.
L : The i diffe of d at any sensors and the measured temperature
at the reference location which are observed at the same time or at a& close an cbeervation time as possible
to ine the pattern or h within the chamber under steady-state conditions,
Stability : One-half of the greatest maximum of at any one probe.

UUC® : Unil Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
factor K, providing a level of of approxi 95 %

~ofo-

oy, -
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Result of Calibration :-

Equipmant : Water Bath Cert. No.: Z1TM424
Condition As-Recelved :  Used ltem Page.: 2 of 3
Reference : 2102-07510C-5
Procedure Used :-

Calibration were conducted using in-house calibration pi CP-OTO4 ta direct
measurement method with Data which wilh ial Platinum

Thermometer | IPRT ).

The femperature scale used was based on ITS$-80,
Caondition of this result of calibration
1. Referance standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY 44036292 20LMS MIST, MIMT 10 Apr 2021
2. Thig certification is traceable to the S unit.
3. This certificate is valid only to the item calibrated on date and place of calibration.

Remark : NIST : National Institute of Standards and Technology, The United State of America,
NIMT : Naticnal Institute of Metrology Thailand.

(*) Without Adjustment

Function of UUC™ : Temperatura Source
AC Voltage Supply
{*C} [ %RH. } { Valt }
Beginning of Calibration 24 58 221
Finished of Callbration 24 59 223
o Ref. Std.
Position : ID No.
1 JORC148
£ 2 FORC148
3 3 FORC150
R 4 TORC151
Siref.) TORC152
Front
ienmTluaugu

National Food Institute, Ministry of Industry, Thailand \/

e afi

Ox
e

Calibration Certificate

Certificate No.: 2200705-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Pagelof3

Equif it Balance
Manufacturer: METTLER TOLEDO
Model: MS6035/01
Serial No.: BO07010311
ID No.: UAE.MIC.008/2553
Order No.: 2200705
Operation No.: 2200705-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by Mr.Jumpon Pimsri Approved by

Scientist ( Mr.Pheraphat Tuanjit )

Manager, Division of Callbration Laboratary

Date of Issue: 30 November 2021 Responsible for the Technical Management Team

The are for [ of 95%0

This Certificate is issued in accardance with the conditions of accreditation granted by the Thai Laberatory Accrediation Scheme
which has assessed the measurement capability of the laboratory and ite traceabdity to recognized naticnal standarde and to the

units of measurement realzed at the comespending national standards laboratory, This certificate may not be regrodwoed other
than In full except with the prior written approval of the National Food Institute. l

F-C5-009 Revision: 00 Date: 14-12-61




National Food Institute, Ministry of Industry, Thalland \./

Calibration Report

Certificate No.: 2010
Equipment: Bectrunic Balance Manufacturer:  METTLER TOLEDO
Modal; MSE035/01 Resslution: 0001 g

‘Serlal No.: BOTEI031L
Capacity: 62009

ID Mo. UAEMICO08/2553

Date of Calibration: 24 Novesiber 2021 Page 2of 3
Ambiert M1 : 08T RestveRumidt: 48+ 25 %

Place of Calibration: 306 Balance Roam, UNITED ANALYST AND ENGINEERING CONSULTANT O, LTD.

Condition of This Results of Calibration:

1. Calkwation Method: NFL Method W-MAD01  [n-House Mathod ased an LIKAS Lab 14 : 2018

2. Reference Stardards:
Reference Standard ~ Model  SerialNo,  Calibrated By Certificate No.  Due Date

Stanclard Waight Cass E2 1-500myg BI0ADGESSA TS M21010975 12 January 2022
Sandard Weight Cass E2 1-500g BI0BOEB1ZE TS M21010%65 13 January 2022
Instrument Model Serial No.  Calibrated By Certificate No. ~ Due Date

Thermo-Hygro Meter PONPE 430 NFLETH 001417 Quality Reborn QR21-0259 15 February 2022

3. This cartication is traceable to S1 UNIT
4. This certificats was cartified anby for the instrument we calbrated,
5. This result of cabibration was found accurate a5 shown on date snd place of calbration only.

Calibration Results:
1. Repeatability of Reading:
Bominai value { g ) Standard Dewiation of Readng {g)
] 0.00052
600 0.00063
2. Off-Center Error:

A mass of 200 g wasplaced and moved 1o various poskion on pan.
The balance reading abtained is gven in the table.
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F-C5-012 Revision: 00 Date: 14-12-61

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORMORATE SERVICES & EQUIFMENT CALIBRATION AND TESTING SERVICES

33408 PATTANAKARN ROAD g LLANG B s

NSC-TISETISI TR
CALIDRATION 3208

Certificate of Calibration

Equipment : Autoclave

Manufacturer : ALP

Model : CL-40L

Serial No. : 802684

ID No. : UAE MIC.014/2550

Submitted by : United Analyst and Engineering Consultant Co, Ltd,

3 Soi Udemsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,
Bangkok 10260

Location : Air Analysis Unit

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

[ ) Pornthippa Tameyakul

[-'"r; Malee Butkruea
{ ) Suwit Imjai

Issue Date

22 February 2021
23 February 2021
(26 10)°C
(50£30)%

Man Pattanapongpaiboon

s

Approved Signatory

3 March 2021

The Uncertainties are for a confidence probability of approximately 95%

Lanas luauay
A 0025135

National Food Institute, Ministry of Industry, Thailand \/

nfi

2008 5

o Bang ¥
Fax - +E6

Calibration Report

Equipment: Electronic Balance
Model: MS5005/01 Resolution:  0.000 g
Serial No.: 8007010311 IO Mo.: UAEMICO08/2553

Manufacturer: METTLER TOLEDD

Capacity: 62049

Date of Calibration: 24 Nevember 2021 Dﬂ!.f-?
Calibration Results:  (Continued)

Calibration Range: ~ 0-600 g

Calibration Adjustment: Internal Calibraticn

3. Departure from Nominal Value:

Namiral Value Standart Value Aearaga Reacing Cormection Uneertainty Coverage Factor
| e | i 9 ] g L 9.3 (= g ) 3

Unicad 0.0000 0000 0.000 0.00088 200
0.1 0.1000 0099 0.001 D0NEE 2.00
0.5 0.5000 0.500 0.000 0.00068 200

L 10000 1000 0.000 0,000 200

s 5.0000 5.000 0.000 0.00088 100

10 __10.0000 10000 0.000 000088 200

0 20.0000 20.000 0.000 0.00089 200

= 45,9999 50.001 0,001 0.00089 200

] £5.9599 70.000 0.000 0.00089 20
100 100.0000 100.000 00 0.00030 200
150 149.9956 150,000 000 0.00091 2,00
200 2000001 199.999 0,001 000083 20
300 3000001 300.000 0.000 0.00097 200
400 400.0000 400.001 -0.001 0.0011 2.00
500 499.99% S00.001 -0.001 00012 200
600 509.9999 500000 0,000 00013 200

The reported uncerainty of measurement was based on a standard uncertsinty Multiplied by 3 coverage factor &, providing a

ovel ot confidence of approimately 85 %, ]
mn&muqu
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F-C5-012 Revision: 00 Date: 14-12-E1

Equipment : Autoclave Cert. No.: 21TM425
Condition As-Received : Used ltem Page.; 2 of 3
Reference : 2102-07510C-1
Procedure Used :-

Calibration were conducted using in-house call P CP-0TO3 ing to direct
measuramant method with Data ition which with Tk Typa T

The temperature scale used was basad on ITS-80.
Condition of this result of calibration
1. Raference standard instrumen!

Instrument Saerial No. Cert. No. Traceable Due Date

1) Data Acquisition MY49023932 20LME NIST, NIMT 20 Apr 2021
2. This certification is traceable to the SI unit.
3. This cartificate is valid only to the item calibrated on date and place of calibration.
4. This result of calibration covers laboratory autoclaves for the sterlization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**

(" = Caleg of p ing to hazard and of i, second edition, 1990 )
It does not cover autoclaves for use with material infect with arganisms in Hazard Group 4, for which
i and of infected is i o ba

This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concemed with patient care, or these used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.
Remark : NIST : Natlonal Institute of Standards and Technology, The United State of America.
NIMT : Mational Institute of Metrology Thailand.
Result of Calibration ;- { *) Without Adjustment
Function of UUC* : Temperature Source

A2 L el (*C) |{%RH.} { Voit )
Beginning of Calibration 26 B1 222
3 Finished of Calibration 28 63 223
1
2 Position Description T et St
1= |Center of chamber 19-16TC-08
2= |Temparature sensor 18-16TC-09
3= |Exhaust port 18-16TC-10

Waly, .
Lanasluaruay
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Equipment : Autoclave Cert. No.: 21TM425
Condition As-Recelved : Used liem Page.: 3aof 3
Reference : 2102-07510C-1
Result of Calibration :-  { * ) Without Adjustment
0 ing p: Set: T = 116 °C
Sterilization period = 15 minute
l.Il.I_C* uut_:‘ » Average” Stability Pressure Uncartainty Coverage
Setting I:] Position Factor
{cy (*C) (°c) (£°C)| (MPa) (£°C) k
1 117.021
116 116 2 17111 023 o.08 0.82 2
3 117.212
o Set: = 122 °C
ilization period = 15 minute
uucr uuc* ) Average*® Stability Pressure (T Coverage
Setting | Reading | Position a a Factor
(c) (°c) (*c) (£*C)| (MPa) | (%°C) k
1 122,817
122 122 2 122,914 015 0.12 1.10 2
3 122,978

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

Stability : One-half of the greatest i af at any one probe.
UuC* : Unit Under Calibration

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

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

e factor k, providing a level of of approxi 85 %.
-olo-
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Equipment : Autoclave Cert. No.: 21TM831
Condition As-Received : LUsed llem Page.: 3of 3
Reference : 2105-00120C-1
Result of Calibration ;- | * | Without Adjustment
0 i Set: = 16 °C
Sterilization period = 15 minute
) uuc* iy Ci
Uu_c C _ Average Stability Preu.uhe Uncertainty overage
Setting | Reading | Position | Standard Reading Reading Factor
(cy ("c) ["c) [(£°C)| (MPa) (£"C) k
1 116.744
116 116 2 116.549 0.12 0.08 0.00 2
3 116.515
o il Set: T = 22
period = a0 minute
* uuc* Ci
UUF; Average” 3 Stability Pmss_une Uncertainty overage
Setting | Reading | Position | Standard Reading Reading Factor
(3] ("l (c) (£°C)| (MPa) (+°C) k
1 122672
122 122 2 122.469 0.078 012 11 2
3 122.414

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

Stability : COne-hall of the greatest of at any one probe,
uuc* : Unit Under Calibration

MNote :© The reported uncertainty of measurement was included siability and excluded uniformity .

The reported uncertainty of measurement was based on a slandard uncerlainty multiplied by a
factor k, iding a level of of approxi 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §rsirms
QUIPMENT CALIBRATION AND TESTING SERVICES 3N
G BANGKOR 11250

NSC-TISHTISAT0IS
CALIBRATION B

Cert. No.: 21TM831

Page.: 1 of 3
Certificate of Calibration
Equipment : Autoclave
Manufacturer : ALP
Model : CL-40L
Serial No. : BO7298
1D No. : UAE.MIC.019/2560
Submitted by : United Analyst and Engineering Consultant Co, Ltd,

3 Soi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : 301 Room

Received Order : T May 2021

Calibration Date : T May 2021

Ambient Temperature : {(26+10)C

Relative Humidity : (60+30)%

Calibrated by : Khit Ruttanaprapachal

Approved by : Tm-bk E

Approved Signatory

() Pornthippa Tameyakul
[ ¥} Malee Butkruea
[ ) Suwil Imjai

Issue Date : 18 May 2021

tenm3luniugy

: Cert. No.: 21TMB31
Condition As-Received : Used lem Page.: 2 of 3

Reference : 2105-00120C1
Procedure Used :-

Calibration were conducted using in-house callbration p CP-OT03 ing to direct
measuremnent method with Data isition which with T Type T

The temperalure scale used was based on ITS-80.
Condition of this result of calibration

1. Referance siandard instrument:-

Instrument Model Serial No, Cert. No. Due Date
1} Data Acguisition 349727 MY5T013711 20LM7 18 May 2021
2. This certificale is valid only to the item calibrated on date and place of calibration
3. This i is o the i Systern of Unit.

4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could ba infected with organisms categorized as Hazard Group 1, 2 and 3**
** = Categorization of pathogens according to hazard and categeries of containment, second edition, 1990 )
It dees nol cover autoclaves for use with material infect with erganisms in Hazard Group 4, for which

i and ilization of infected [ e be essential
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concemed with patient care, or those used for fabrics subjected to
sterilization which are required to be dry al the end of cycle.

Result of Calibration :- { *} Without Adjustment

Function of UUC* : Temperalure Source
Environmental
("C) |{%RH.)[ (Valt)
Beginning of Calibration 24 62 222
Finished of 25 &3 221
e o Ref. Std.
Paosition| Description ID Mo.:
1= |Center of chamber 18-1BTC-04
2= |Temperature sensor 1B-18TC-05
3 = |Exhaust port 1B-18TC-08
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