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List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) | Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 um (PM,) 3540
2 |Orifice Transfer Standard Total Suspended Particulate (TSP) JAndersen Instruments, Inc G25A Tisch Environmental,Inc. 05072022 5Jul 22 4 Jul 24 -
Calibrator Particulate Matter < 10 um (PM, ) 1901

3 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1400 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)

4 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1250 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)

5 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1856 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)

6 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)

7 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

8 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

9 |Nitrogen Dioxide Analyzer [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -

1200636462
10 [Nitrogen Dioxide Analyzer |Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050150
11 [Standard Gases (Mixture)  [Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
12 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 | 21 Jun 21 21 Jun 24 -

2015PSIG




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 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 14032023 14 Mar 23 13 Mar 24 -
48C-62011-333
14 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM08140004
15 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EOANI99E15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
16 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
17 |Wind Speed/Wind Direction |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 176/23 10 Apr 23 9 Apr 24 -
2301DR0024
18 |Wind Speed/Wind Direction |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 119/24 13 Mar 24 12 Mar 25 -
2111DR0041
19 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23055680 26 May 23 25 May 24 -
Acceleration Level UM12889
20 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23102597 15 Sep 23 14 Sep 24 -
Acceleration Level UM12865
21 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-056 20 Apr 23 19 Apr 24 -
(Acoustic Calibrator) 6695 Co.,Ltd.
22 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 23-ACT-110 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 73246 Co.,Ltd.
23 |Sound Level Meter Laeq 24 hours Lamax Lasor Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-248 1 Apr 22 31 Mar 24 -
0005344 Co. Ltd.
24 |Sound Level Meter Laeq 24 hourss Lamax Lagor Ladn Larson Davis LxT2 Innovative Instrument 23-SLM187 2 Jun 23 1Jun 24 -

0005288

Co.,Ltd.
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Cartificate Mo, CL-011-65

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRDNMENTAL CONDITIONS:

Rl Watthapra, Barghakys,

Accredited colbeation laboratory
ISO/EC 17025:2017
NSC-TiSI-TIS 17025
CALBRATION 0367

TES COLLTD,

Flow megsurement labaratary
Calibration services department,

CERTIFICATE OF CALIBRATION

Tap Load Orifice

TISCH

:TES025A

3580

© LIAE EFM.176/2561

+ Used item

+ United Analyst and Engineering Consultant Co, Ltd.
81 5ol Udomsuk 41, Sukhurmvit Road, Bangchak, Phrakhanang,
Banghoi 10260

25 Oct 2002
310ct 2002
+ 02 Nov 2022

Ambient conditian In the labaratary ane as follow:

Temperature
Relative Humidity
Armospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Messurament Condtion

TABULATION OF RESULTS:

1230430 €
18504150 %AH
110104 10 hFa

: 24 hours at ambient conditions.
+ The average vahues during Messurement are 24.5 ¢ and GLOKAH.

The table an st page glvs the messured values,

Calibrated by:

B1Mr, Sarawit Thachalad
£ Mg Jatraporn Lertsomphol

Approved signatory:

Page 1 of 2 Pages

Catibration procedure;

The Crifice gos flow device was cafibroted ogainst
Standord Ratary Displocernent Meter [Roats
Mter) Modefl GES/IMCWHdp, The WisCli004
wos uied as o coiibvalion guideing,

Traceability:

This certificate provides a tracembility of The

measurement ta recogaized the natlana!
T—— ion of the

sl G units {51 theough the VL (Nietional

Metrology instiftite of Netheriands) v Certificate

number: G2211901

Uneertainty of Measurement:

The reported uncertainty of measurement is based

on the stancord uncertointy multipled by o

couverage factor k=2, Wiich for o normal

distributian correspands to o coverage probotbility
The standard

has been d ined i it wit {1

‘Evaluation of measurement

data - Guide to the expression af uncertainty in

measurement’

Mr. Parinya Baoricharaen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FDW

CORPORAT

IN WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCTATION (THAILAN

“RVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES

5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250

Equipment :
Manufacturer:
Model :

Serlal No.:

ID No.:

Condition As-|

Received Date:

Calibration Date:

ecelved:

TEL. 1-2717-3000-24 FAX, 0-2719-0484

Certificate of Calibration

U-Tuba Manometar
Dwyer

Certificate No. : 23P1400
Page: 14l 2

This certificate may nat be reproduced other than i full,

excapl with the prior writtan approval of the head of

1221-36-WIM

UAE EFM.020/2560
Used ltam

26 April 2023

09 May 2023

Carparate Services 3: Equipment Calibration and Testing Services

Unitesd Analyst and Engineering Consultant Co.,Ltd.

method against Preasure Maasuring Insirurments.

Reference: 2304-0703WSC Submitted by:

Ambient Temperature: | 23 £ 2 ) °C
B1 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Rolative Humidity: (50 % 15} % P o
Phrakhanang, Banghkok 10260

Atmospheric Pressure: 1010 mbar

Procedure used:  The was by direct

Standard ding 1o in-house

Gauges, Edition 0372014 * as a guidelines.

Condition of this result of calibration

1.Reference standards instuments

Instrument

1} Pressure Calibrator

Modal
PC106P

Serial No.
1188

2. Ths resull of calibration was mada on reguastad at the paint specified by customer.

3.Scale and conversion facior is 1 kPa = 4.0146203 inHz0

4.This instrument was used clean air &5 pressure meda.

CP-PD4, using * DKD-R 61 ; Calibration of Pressuna

Certificate No,
MP-0137-22

Due Date
24 Aug 2023

5, This instrument was calibrated by appliad pressura to high-port (+) side and low-por (-] side open ko simospharic pressure.

B.This instrument was installed in verical oriantation and tep of the pressure pont was used as the reference level

7.The cerificate is valid

only to the item calibraled on date and place of calibration.

8.This Cerfification is traceable 1o the Inemational System of Unit maintained through:-

-National Institute of Matrelogy Thasand (NIMT)

Calibrated by :
Issue Date :

Suwit

11 May 2023

Aussarmes Approved Signatory :

[ ]Phalines Prabpaipal

[ 1Sura Suwannasri
1~ Attapal Panurach

enaslunuRy
B 0314240

NAC

JIRANATEE ASSOCIATES COLLTD

Continuation of Certificate of Calibration Number CL-011-65

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by dinect comparisen methad with the Standard Ratary Displacement Meter [Roots Meter]. The Humid gi was used a5 a
meedium in the system. The standard conditions are 25°C [298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Tabbe 1: The results af @ Standard calibration data

| Flow rate Pressure Temperature | O _meter | &g Orifice | standard Flow (0,1 :
| Plate (Pal [Tm] r 9 |
| m' fmin mmHg | ] mmHg InHy0 | 'wi* i |
| 1 0702 7RI | 23900 57.1%0 1.568 sz ) D650
| 2 0999 758.182 24.010 G052 3.088 1.756 i 0.919
3 1118 58,204 23960 40965 4167 2.041 1.060
! 4 1189 58228 24.060 30,007 a.78 e | 1124 |
5 1419 58,202 24.250 BITE 7.044 abs2 | 136 |
Slope (w): 136180
Intercent |4} -0,03332
Carrefation coefficient [+): 0.99914
Uncertainty {k=2): 0017 m'fmin
Table 2: The results of @ actusl calibration data 2
Flow rate Pressure Temperature | Temperatura ap_meter Ap_Orifice Standard Flow [@5)
Plate [Pa] ITal [Ten] ¥
m'fmin mmHg - i mmbg nH;0 " fmin
1 0.702 758,204 4560 FEET 57.190 1568 | o7 | 0651
z 0999 758182 24620 24.010 60.852 3.088 1m 0.920
3 1119 758204 34,550 23960 40965 4167 1279 1.060
4 1169 758.228 24,540 24.060 30,007 4728 1.362 1124
H 1418 758,202 24,770 M50 | w7 7.044 164 1.368
Slope (w): 1.22877
Intarcept -0.02081
Carrelation cosfficient (r] 0.39914
Uncerainty (& = J): 0018 . m'fmin
***End of Certificate of Calibration®**
s
|
|
|
[
wnanslueuny
Cert.No.: 23P1400
Page: 2 of 2
Result of calibration:- Rangg : 0 inH,O to 36 inH.0
Function:- Pressure Scale Interval ; 0.1 inH;O( The Filth Estimate }
Increasing Pressure
cation
i igh- Low-port side AP Error
(inHz0) {inH,0) (inH,0) (inH;0) {InHz0)
0.00 0.00 o.oo 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2,00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
B.00 4.00 -4.00 B8.00 0.00
10,00 5.00 -5.00 10.00 0.00
12.00 B.00 -6,00 12.00 0.00
14.00 J.o2 -7.02 14.04 0.04
16.00 a.oz -B.02 16.04 0.04
18.00 9.04 8.04 18.08 0.08
20.00 10.04 -10.04 20.08 0.08
22.00 11.02 -11.02 2204 0.04
24.00 12.02 -12.02 2404 0.04
26.00 13.02 -13.00 26.02 .02
28.00 14.00 14.00 0.00 -28.00
30.00 15.00 -15.00 30.00 0.00
32.00 16.00 -15.98 3188 -0.02
34.00 17.00 -16.96 33.96 -0.04
35.80 18.00 -17.94 35.94 014

The uncertainty of measurement was + 0.11 inH,O

*UUC = Unit Under Calibration
* AP = High-port side - Low-paort side

The reponed uncertainty of measurement was based on a standard uncertainty multiplied

a level of

of

85 %.

by a coverage faclor k= 2,

-oleo-

LeNITRIAIUAN
a 1160341
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Tl VOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND T NG SERVICES
53404 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 F/

ATIRR484 WEC-TIELTIETTOZE
CALIBRATION o008

Certificate of Calibration Femmifioalain : Eorit
Page: 1of 2

Eguipment : Aneroki Barometer
Manufacturer: Barigo This cedtificate ma.\r nat be reproduced other than in full,
except with the priar written approval of the head of
Model : - Carparate Services 3: Equipment Calibration and Testing Servicas,
Serlal No.: o
1D Na.: UAE EMAZ. 11002555

Condition As-Recelved: Used ltem

Recoived Date; 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0819WSC Submitted by: Unibed Analyst and Engineering Consultant Co.,Ltd.

Amblent Temperature; [ 23 % 2 ) °C

1 81 Soi Udomsuk 41, Sukhumvil Road,
Relative Humidity: (50%15)%

Bangehak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1008 mbar

Procedure used: The calibration was by direct ison method against Prassura Measuring Instruments
Standard according to in-housa calibration procedune CP-P10, wsing " DKD-R 6-1 ; Calibration of Prassura
Gauges, Edition 012014 " as a guidelines,
Condition of this result of ealibration
1.Reference standards Instruments :
Instrument Model Serial No. Certificate No, Duse Date
1) Standard Baromeater nPI4z 1422505046 MP-0084-23 03 May 2024
2.This Instrurnant was installed in vertical erientation and center of the dial was used as the reference level.

3.This result of calibration was made on requested at the point specified by customar,

4 This result of ¢ tion instrument was in absolule pressura.

5.This instrument was used clean alr as prassure madia.

6.The cerificate is valid only to the item calibraled on dale and place of calibration.
7.This Cartification is traceable to the Intemational System of Unit maintained through:-

-National Institute of Metralogy Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory ©
Issue Date : 08 June 2023 | 1Phalines Prabpaipal

| | Sura Suwannasri
1/ Attapol Panurach

tenaslupugy
B 0316956

N ASSOCIATION
ENT CALIBRATION AND T

717-3000-

FAX. 1-2719-0484 NACTIESTHATEIS

CALIRRATION 300

Certificate of Calibration “"""“";:;;'; ﬁ:‘_j"‘

Equipment : Dial Therrmo-Hygromebers
Manufacturer: Barigo This centificate may nat ba raproducad cihar than in full,
except with the prioe wrilten aparoval of the head of
Model - " Comporate Services 3 Equipment Calibration and Testing Services
Serial No.: -
1D No.: UAE EMAZ 014/2555

Condition As-Recelved: Used ltam

Received Date: 26 May 2023
Calibration Date: 30 May 2023
10 06 June 2023
Reference: 2305-081BWSC Submitted by: United Analyst and Engineering Consultant Co. Lid.

Ambient Temperatere: | 25 + 3 ) °C

. o
Relative Humidity: (50 +20)% B1 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,  Bangkok 10260

Procadure used: Calibraticn wera conducted using in-house calibration procedura CP-HO2 according to comparison
wilh standard chilled mirror sensor for hurmidity function and with standard
probe for function into humidity / temperature chamber.

Conditien of this result of calibration

1. Reference standards nsiruments

Instrument Madel Serial No. ificate No. Due Date
1) Hygro-M2 Dew Point Maniler 5112 2380185 20703 02 Aug 2023
2) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

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

3.This Certification is fraceable to the International Systamn of Linit maintained through:-
-Mational Institute of Standards and Technology (NIST) , The United Stales of Amarica
-Tachnology Promotion Assoclation (Thalland-Japan), NSC-ONSC Accradited No. Calibration 0008

Calibrated by :  Somchal Dumwor Approved Signatory ©
Issue Date © a7 June 2023 [+'] Chakrit Waswwanjua

[ ]Pornthippa Tameyakul
[ ]Vipomn Tentiyawuttl

tenaslunuRy

B 0316275

CertNo.: 23P1856
Page: 2012

Result of cali i Without Range : 720 mmHg to 800 mmHg

Function:- Absolute Pressure Scale Interval - 1 mmig ( The Fifth Estimate )
Pressure

| Apphed Pressure (mmbig) | 720.43 | 730.67 | 74034 | 75152 | 756.56 | 76183 | 77353 | veeve

ULC® Indicatian (mmHg) 7200 7300 740.0 780.0 755.0 T60.0 770.0 a0.0

Error (mmHg) -0.43 -0.67 0.34 -1.52 -1.56 -1.83 -3.53 -4.76

Deocreasing Pressure

Apphed Pressure (mmHg) | 708.76 | 773.60 | 761.80 | 756.65 | 751.59 | 74072 | TI0.68 | 72059

UUC® indication (mmHg) 780.0 770.0 7E0.0 755.0 T50.0 T40.0 730.0 7200

Error (mmHg) -8.76 -3.60 -1.68 -1.65 -1.59 0.72 -0.68 -0.58

The uncertainty of measurernent was + 0.24 mmHg
* UG = Unit Undes Calibration

The reported uncertainty of measurement was basad on a standand uncertainty multiplied
by a coverage factar k = 2, providing & level of confidence of approximately 95 %.

Function:

Reference
Temperature

{"cH
25.0
25.0
25.0

Result of Calibration:-
Function:

Reference
Temperature

{"C)
25.0
25.0
25.0

Result of Calibration:-
Function:

Standard
Humidity
(%R.H.)
40.1
60.0
B0.O

Standard

Humidity
(%R.H.)
401
60.0
800

Standard

-o0a-

Before Adjustmeant
Humidily Measurement

uuc*

Reading
(%RLH.)

55
66
78

After Adjustrment
Humidity Measurameant

uuc

Reading

{%RH.

46
60
2

)

Without Adjustment
Temperature Measuremant

Temperature

"C)
16,687
30.016
30844

uuc* : Unit Under Calibration
The reporied uncertainty of measurement was base on standard uncartainty multiplied

by ge factor k = 2.00, p

uuc

Reading

(°c)
200
30.0
38.0

lavel

Error
(%RH)
14.9
6.0

Error
(%R.H.)
58
0.0
-B.0

95%.

-allo-

N
onanslupayRu

Cert. No.: 23H1201
Page.: 2 of 2

Uncertainty
of Measurement
{£%RH.)
16
1.7
1.9

Uncertainty
of Measurement
(+%R.H.)

16
1.7
1.9

Uneertainty
of Measuremant
='C)

o072
o072
o072

tonasluezyny
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MULTI-POINT GAS TEST REPORT

TestDate  :Mar28,2023 CERTIFICATE OF ANALYSIS
: Grade of Product: EPA Protocol
Equipment : Gas Al Model : i ! T - . . c
£ H Fart Numkzr: SC4MISBE1EAT DS Eeteronce Numoer: 1224021351571
Manufacturer : hermao Sc Serial Number : . Cylinder Humber:  EDRD142362 Cylinder Volume:  144.4 CF
B Laberatery: 124 - Durmem (3471 - NG Cylinder Preszure:  Z01E PSIG
FSWP Wumbar Bazna- Yalve Dutlat =)

Standard Gas Concentration Dilutor Detail Cas Sode: CO MO MO BC 2 BALR Corificatlor Pate:  Jua 21, 2621
= i Mar Explratlon Date:  Jun 21, 2424

PR Trzeallty Fusiucsy 167 5239 20 Seribioline = Giou
#novlza e

ercuzu,
mcl 145 Cakbraia )

e

g Al corenl-akons .

ANATYTICAL RESULTS

%[ Cempnnent Renqueatarl Actiral Pratona! Tutal Ralativa Azpay
Goheentratlon Lonsentration Mathad Unoartatnky Dlaties.
[er A5.UL =T hSE AP &1 11-1.4% R, QEAZE* JE/Z1200

Multi-point gas test data hIT2G BRIDE 4500 234 45,80 PP B 1A% HIST Tra: NEH£Z02, QB 2021
T : T T . SULFUR CESAIRE 4800 2= 4450 FFY 3 IR E Y E s ——" Diiet, aszh2Iz]
Anniyzer ) |Difference Error |Percent Errar 1 : CREBUN FOMINIDE 01 FFY EALAFRY 4] e LT NI Tracagam CEH AT
L | Doplor(opb) | i ; N TRIGEN Balanc:
1 i N e — P

CALIBRATION STANDAKDY

Type Lot I Cylinder No Gonsentration Explratian Date

NTRM zeas 120 [ 4302 FR HITR. CX D ACGRN Feh 67, 2325

Fan 12354 DEGSIs £ 91 FPEY RITROBEN MGEICERIR Fab 20, 2020

S AU 2R3EI T2 LA Fua "2, @0a3

MTIM A5B9S CCATIRTY 2RI SULFUR DIDSIDS! -un 17, 2z

WP 1s0E1 1y CCaaary? BAC A FHI BARBCH MC ORIDEN | IROGER Huw 15, £355
—= The R P o 443k wles abos B ol ) : X

. ANALYTICAL EQUIPMENT

1] 4 Instrurne nkMaksMonel Anabytical Prinsiphe Last B llipoint Calibration
{ + - T — T hicolet GFRE AHRIEM a1 Lix FIR W10 33, 302
= { { - Lt { Hicelal 670 AFRIN0 FTIR Aun 20, 2020
e I I I 1 MIEOkL B0 AARIR0 335 WO FilR Jur 93, 2021
e bl O ARDBOT3E S0 FTIR Jnr 03, Z021

Triad Buts Available Upan Renuast
NGTES: PO §GE2 002827

TAUSE T 26.40ky

SETWT; 4,73kg

The wnalytizal tesr resu'es repacted an thls certilicaze relate only ta
the cylindes nurber spuecified abrwve. This ceacludey e tast repart,

{ACCREGITED)

CERT A08z.91
Approved for Releasy lﬂﬂﬂ'}ﬁﬂﬁﬁ“ﬂﬂ|

- - T 1 an il

Mo Alrqas Specialty Casey
Gifoas e s

MULTI-POINT GAS TEST REPORT

CERTIFICATE OF ANALYSIS

TestDate  :Mar14,2023 : Grade of Product: EPA Protocol
| -
H Fart Numkzr: S4MIZEE 154D Eeteronce Numoer: 1224021351571
Model . Cylinner Humber: LEDO142262 Cylindar Volume: 1444 CF
Equipment : Sipe —— B Laberatery: 124 - Durnem (3471 - NG Cylinder F-eszure  Z015 PEIG
R P, Instruments  Serial Number : 62011 F 5P Number B2202° Walvs Dutlet
s Sode: CO MO MO 502, BALN Corificatlor Pade:  Jus 24, 2621
Explratlon Date:  Jun 21, 2¢24
Dilutor Detail Cediiarin aeror—ed n cociibune sl “LER Treseaslliy S 101 53y 2nd Ser bt 7 G300z Ga 16 di 7
s &2 — - BNE BT a9 sy I #nowiza ALY BN 11 20T
M nnzmraaly 2 | slir i E 1
Je|
s ANAL¥TICAL RESULTS
Cempnnent Requeatad Actiral Protacal Tutal Ralativa Azpay
Goheentratlon Lonsentration Mathad Unoartatnky Dlaties.
3 45U = 4h 5L AP ] 1-1.2% RIS “raaabls UEN2EDE JRZZE
KITRAG DHIDE 450 334 4594 PPY = - 1% HIGT “razealie NEASE02T, QER20E
. SULFUR CISRIRE 4880 =2 4480 FEY =1l 464 2% NIZ™ T menabie DA1£2021, 05242021
Multi-point gas test data : CACHCN BOMINIDE g0 FR EALAFEY 1 T MIET Traceas eI
2 | T ;  TROGEH Balun:
R Analyzer . Error |Percent Error % Error ] [F— —
Reference Value (ppm) Display (ppm) | oo Errer|Pere CALIBRATION STANDARDS
= 1 . T 1 0.0 | Type Lut ITH Cylinder N Conetatration Uniccrininty  Expltatian Dats
] HTRM cbag a2l LGTTEIEE 4302 FR HITR. CX D ACGRN Feh 67, 2325
1 Fan 12353 DERELZs £ &1 FMK LITROBPN MOXICEIR Fab 20, 3020
1 S 41" 2723538172 LA 4220 FEL MITROGEN DrGiIC SHITROGEY Fea :
| MTIM A5B9S CC4TRRTY 4% 12 FFA SULFUA DIDKIDSINTTOEE 17, 2022
| NISRE fedGa1y CLanarT? BAC A FHI BARBCH MC ORIDEN | IROGER Huw 15, £355
1 ales aboes By v
ANALYTICAL DQUIPMENT
Instrurne nkMaksMonel Anabytical Prinsiphe Last B llipoint Calibration
 BARDEAN 231 Lix FIR N3, e
T A IRIEOT 4 b FTIR: dun 13, 202
. 4 HICokLBIC AHRIRD I35 MOL FiIR dur23, 2021
Higabal OTI0 5-4ROB0T#6s 50 FTIR: I 03, 2021
e, —

Triad Buts Available Upan Renuast
NGTES: PO §GE2 002827

S TAUSE T 26.40ky

SETWT; 4,73kg

The wnalytizal tesr resu'es repacted an thls certilicaze relate only ta
the cylindes nurber specified abeae. This concludes, | e tast repart,

...... {ACCREGITED!

CERT at8z.91
Approved for Releasy lﬂﬂﬂ’ﬁﬁuﬂﬁuﬂu|
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THAI METEOROLOGICAL DEPARTMENT

Ohbject

Manufacturer

Mfg Code

Customer

Calibration

STANDARD THERMOMETER

STANDARD BAROMETER

Calibrated by

Mr, Watcharapol

Mechanical Engineer

10 April, 2023

andition

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

Calibration Certificate

Calibration & Test Section : Mateorological Instruments Bureau

10 April, 2023 Certification Ne, 17623

SCARLET

al Anemometer B42 SN 91563

Vuthiarised uly!ﬁr\
o the.Chlel

'gnl;-Rl(?\‘s‘j:?} guﬂfllq’ls‘luﬂquﬂu

Subwal

T T

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Bangkek 10260 Tel. 081-454-28

|, 0-2399-0469

The Result of Calibration

Certification No. 17623

Standard Barometer Tesled Baromeder Correction
Prassure Prassure
: |
a5
.31
2 28
|
|
|

Mr, W .||.-: nlibyation & Test Sl

Average a5

dldgicnl instrumeits Bugery

tenaslunIuRy

The Result of Calibration

fication No. 176/23

10 April, 2023

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0d469

Standard
T
Ultrasante Anemomuter | Velueity
miser T msee
1.0g 1.0
02 3.0
00 5.0
04 g
902 .0
11.02 | | 0
|
3 |
13.0 30
15.01 50
17.02 17.0
20,02 20.0

US.DEPARTMENT OF

WIND DIRETION

il -

Mr. Watchar

Mechanical Engi

5 l TESTED ANEMOMETER

Correction

misec

0.02

‘Calipriatibn &35 Section |

Mitearplogical Tusgiuments fi{ifehu

““ienanslumuny

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

10 April, 2023

Standard Barometer

Tesled Barometer

Prassure Pressure
’ |

Average

7623
).28
|
[
|
|
|
|
s
— TR

clafibyati & Pest Setion,

Metbapplpgicaliitstruments Bukgiu

=

tnanslumun
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2504,0-2399-0459

The Result of Calibration

Certification No. 176/23

10 April, 2023 Poge : 5 of 5
Standard Temperature Sensor Reading
Temp. Reading Corraction
‘c 'c ‘c
4515 453
aa 005
15.32 154 0.08

Calibrated by :

Mr. Watcharapol Subwat

Mechanieal Engincer

U&L[BR iTI[]\ L’iB[]R'iT[]Ri Co., LTD.

Banghak 10230
aeficakaboralory.com

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION MET

MANUFACTURER INSTANTEL
MODEL/TYPE : T2IA2501/721A2901
SERIAL NO. UMIZESS/UMI2E8Y

DATE OF CALIBRATION 26 May 2023

ENVIRONMENT CONDITIONS :
32

Temperature Relative Humidity : (55% 15) wnn

PROCEDURE USED :
This instrment was calibrated under procedure No. CLC-CPEE-08 hused on 150 16063-21 as calibration guideline

The calibration was performed by wsing Digital Multimeter, Univ Counter, Accelerometer ond Measuring

Amplifier which maintained by the Calibration Laboratory Co., Ll

CE STANDARD USED :
Multimeter, Keysight Technologics Model 34384 S/N, MY50335

REFER!
I

2. High Ress 1 Py nmable Timer'Counter, Philips Model PMGS30B S/N. SMa0TI01.

0T018, 2434588

3, Accelerometer with Measuring Amplifier, Bruel & Kj

TRACEABILITY :

1. The measuremel Acronautical Racie of Thailand Ld

sh Aeronautical Radio of Thailand Lid.

ational System of L
. Due Date 03 Apsil 2024.

{81}, through National Institute of Metrology {Thailand)

3, The measurements are traceable o International System of U

e Mo, AV-0DE-22, Due Dal e 2023,

EF

5 the standard ty of measurement multiplicd

The reparted expanded uncertainty of measurement is s

ely 95 %.

ctor k= 2,00 which for a normal distribution corresponds to u coverage probability of approxim:

by the covera,

It has heen evaluated according to the "Evaluation of the Uneertainty of Measurement in Calibration (EA-4/02 M:202:

Certificate No, Q23055680

F3-011-04/01-12 page 2 of 4

lﬂﬂﬂﬂimﬂ’i ‘

@clccalibration

CALIBRATION LABORATORY CO.,LTD.

Yaek 4, Prasart Manukt Rd., Lacph

210-11,, 55 Sei Prasert Manuk

Tel. 02-578-0353-4 i-laboratory com

Fax: 02- W

CLC

Accredited
o me 17oan

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTAN

MODEL/ TYPE : T2IAZ501/721A2901
SERIAL NO. UMI2ZBS9/UMI2REY
CLID, N0, 251801805

JOB CONTROL NO, 230525055680

UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260

OF ISSUED : 29 May 2023

DATE OF RECEIVED : 25 May 2023

Repert of callbratien screening must net be Lakien in part. Excepd complets. Without the approval of the Calilivstian Laboratory Ca.. L.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Approved By : Monghkol Yotsoontorm

Authorized Signatory
29 May 2023

This Calibration Certificate ducuments the traccability to wstional standards, which realize the unlis of measureme

the International System of Units { 51)

Certificate No. Q23055680

Fa-n11-04/01-12

LiLIBRM](J'\ ]f'.B(]R’iTDRY Co., LTD.

nukit Rdl., Ladphrao, Barghsk 10230

/14,55 Soi Praseri M

Tel. 02-578-03534 Fax:

E-maal:sale ficablaboralory.com

CLC

Ascredited

CONDITION OF CALIBRATION ITEM : GOOD
NT R

MEASURE

T8 1 { X ) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT

Test point DUC Reading Correction Uncertainty
Mode
{ frequency ) {g) (e} (g) +(%ofrdg.)
0.3 50 Hz 0.300 0,301 0.001 1.9
04 501z DADN 0,398 0,002 1.9
0.5 30 Hz peak 0.500 0,496 +0.004 1.3
06 50 Hz 0,600 0,594 +(1L006 53
0.7 501z 0,700 0,692 +0.008 L3
03 100 Hz 0.300 0,302 -0.002 1.9
04 1353 0400 0.408 -(LIMKR L9
0ns 100 Hz peak 0.500 0.506 -0.006: 1.3
0. 100 Hz 0,600 0.602 0002 L3
0.7 104 Hz 0.700 0.702 0002 L3
2. VELOCITY RESULT
Test 5TD Re: DUC Reading | Cosrection Uncertainty
Mode
{mmis ) [ { mamds 3 { mm's )

3 50 Hz 3,000 3.009 -0 1.8
4 50 1z 4,000 4012 013 1.8
5 50 Hz peak 000 5m7 0017 1.8

500 Hz 6,000 0026 1.8
7 50 Hz 7.000 7035 -0.035 1.8
3 3,000 3008 0018 18
4 104} Hz 4.000 4021 0.021 1.8
5 1) Hz peak 5000 5024 -.024 18
& 100 Hz 6.000 6.033 -0.033 18
7 100 Hz 7.000 7.051 0051 14

Certificate No. (23055680

Fa-011-04/01-12 page 3 of 4

lﬂﬂﬁ'limﬂ') U

@docalbmln;
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CALIBRATION LABORATORY CO.,LTD.

210-11,14,85 Soi

anukil 29 Yaek 4, Praser Manul

INKOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT 00 LTD. HEAD OFFICE

TUR MO0 13, SO0 SUNTIMAKGRN |1 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINGE 10540 THAILAND

Tel, 5-0353-4 Fax: 02-578-2672  www.caHaboratory com Haboralory com
CLC TEL: (66MM216-300-1 FAX: (661121 16-7140 e
A ke
Certificate of Calibration
BRATION DATA Customer
ACEMENT RESULT Name * UNITED ANALYST AND ENGINEERING CON Certificate No : 23-ACT-056
Test point STD Reading | DUC Reading Comection Lincertzinty COLLTD. Request No @ Reqg-2023-0788
{mm) { frequency | i) { mm } {mm} {mem ] *{%olrdg ) Address + 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak_
0,03 50 Haz 0.030 0030 0.000 21 Prakanong. Bangkok 10260
004 50 Hz 0.040 o L il Unit Under Calibration Details
*0.05 St Ha peak 0.040 40 e Measurement item : Acoustic Calibrator Class - 2
*0.06 50 Hz 0.060 0064 0.000 i Manufucturer : LARSON DAVIS Range : 94, 114 dB / 1000 Hz
007 50 H 0.070 0071 Bt i Madel : CALIS0 Ietrumeen Stas : Used
0.03 100 Hz 0030 0.030 0.000 21 Serial Number : 6605
0,04 100 Hz 0.040 0,034 +0.001 1.7 D . UAE.EFM. 1402565
005 100 Hz peak 050 0045 +0.001 1.5 Calibration Environment and Details
.06 100 Hz 0060 D060 0.0 12 Temperature :(23£2°C)
0.o7 100 Hz 0070 0.071 -0.001 1.2 Humidity : {50+ 20 %RH )
Mote, ® menns Calibrations marked ™ Mot ANAB Accredited * in this Certificate have been included for completeness. Barometric Pressure (1013 £10.0 hPa )
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58 Received Date + 17 April 2023
Calibration Date : 20 April 2023
Location of Calibration : LAB 1 Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators
This report is valid for the above stated instrument's only. Reference Standard Muodel Serial Number Traceahle Due Calibration
Sound Calibrator 5V 35A SROTY EEI 31 May 2023
THD Multimeter 2015 1047765 NIMT 31 Junuary 2024
Traceability : This certi providoes traceability of 1o recog national standard, and to the
realization of the international System of Units (S1).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Covernge Factor k=2, providing a level of
i End of Certificate ##7 confidence approximately 95 %,
Calibrated By : Approved By :
Mr. Noppadon  Luangart Mr. Pacit Mathavom
Service Calibration Engincer Calibration Engineer Supervisor
Issue Date : 20 April 2023
Certificate No. Q255680
F3-011-04/01-12 pege 4 old
The seslts el ol o the e ealibesmd, The certificate shall ot be i el w

lﬂﬂﬂ'l'i‘lljﬂ’i ¢

ienarslinaugu

INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBEATION LAB

INNOVATIVE INSTRUMENT 00, LTD. HEAD OFFICE

ENNOVATIVE INSTRUMENT OO LT, HEAD OPFICE

7138 MO 13, SO0 SUNTINAKORN 11 TAMBON BANG KAED. /130 MO0 13, S0 SUNTIMAKORN 11 TAMBON BANG KAFD,

‘ [
| 15

AMPHOE BANG PHLISAMUT P

AKAN PROVINGE 10550 THAILAND AMPHOE BARNG FHLESAMUT PRAKAN PROVINGE 10540 THAILARD

[ o o 3
CALIENATION LaBORATORY
AL 7961

TEL: (660021 1658501 FAX: (66H0-21 16-7140 TEL: (66K-2116-5B8I-1 FAN: (66021 16-T140

Pageioil.

Certificate No : 23-ACT-056

Certificate of Calibration
Request No : Req-2023-0788
Customer
Sound pressure level Calibration Results : Without Adjustment
T Meame UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certiflente No = Z5-ACT-228
ration Range Wi i Adj B; U I fraet
- IiBne A o i (R = A I i Akdress 1 Sai Udommsuk 41, Sukburmvit Road, Bangchak, Prakanang, Bangkok Request No: Rog-20220626
(dB) Measured Error Measured Error (=dB) Class 2 (+dB) 16280

94 dB / 1000 Hz 03186 -0.14 = - 013 040
Unit Under Calibration Details

114 dB / 1000 He 113.96 -0.04 = - 0.13 0.40 P T T

Measuremens item Sound Level Meser Microphome Class : 2

Manufacturer LARSON DAVIS Microphone Madel © 375404
Frequency of Sound pressure level Model LaT2 Microphcae SN : 120362
Calibration Range ‘Without A A inty Nl Sarial Mumber D00 344 Prezsplhilicr Maodel - PRMLaTIC
(Hz) Mensured (Hz) | Error (%) | Measured (Hz) |  Error (%) (£%) Class 2{ + %) [TV - UAE.EFML041/2563 Preamplifier S/ - 071494
94 dB / 1000 Hz 100000 0.00 - - ol 1.7 Resalution ol 4B Ienument Smns : Usal
114 dB / 1000 Hz 100000 0.00 - - 0.01 17 it e

Total Harmonie Distortion plus Noise of Sound pressa

re level (THDHN %)

Temperat

Hemidity

Huometric Pressure

ncE2C

o 50 %RH £ 20 %RH

1013 hiPa £ 10 hPa

alibration Ran Adji Adj 1 i
8 e Aot i Receved Date © 23 March 2022
(Hz) Measured (%) Measured (%) (% %) Class 2 ( + %) Calibied Dwie : 1 April 2022
S4 dB /1000 Hz 0.27 = 0.40 3.0 Calibration Procedure + In-bonase method CP-SLM-1 bused on IEC 61672-3 : 2013 Elestruacomssics - Sommd level mesers - Par: : Perioclic teses
114 dB / 1000 Hz 033 - 40 0 Location of Calibration = Lab Acoustic
Reference Stasiard
Note : Instrument Brand Mudel sN. D calioration Tracebility
Standard Mi v GRAS 40AN 188273 13 sepoemha 022 GRAS
- Acceptance lmit was [ECS0942:201 7 Class | o
Malifrequeney Calibrator Quest Queseal EFAN0234 14 June 2022 TSI
- The calibrsion nesalts excluds the calbealns pressar: coreetion
Audic Gemerator Svanek Svandol 1 13 Ginber 2022 WK Elecsric
- The caliration resals exclude the misrophons vokme cormsction
Note
b i “The reporeed uncestalnty uncestainy o the Coverage Factoe & = 2, providing a bevel af confidence approsinsaicly 95 %,
Mr. Noppadon Luingar: I Pacis MahavGen
Calibeation Officer Calibrativn Engineer Supervisar
Tasue Drate © 1 April 2022

fll, withunt i il -

~ienaslsimuny
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INNOVATIVE INSTRUMENT CALIBRATHON LAR
INNOVATIVE INSTRUMENT €100, LTI, HEAD OFFICE

INMOVATIVE

NSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €01, LTI HEAD OFFICE

3

T30 MO0 13, SO SUNTINAKORN 11 TAMBOM BANG KAED,

TV MG 13, S01SUNTINAKDRR 11 TAMBON BANG AR,

o aars
AMPHIOE BANG PHLI SAMUT PRAKAN PROVINGE 10540 THAILAND AT B EN AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND
TEL: (66021 16-5360-1 FAX: (66021 bi-7140 T e TEL: 160021 16-5860-1 FAX: (86021 167140
Page : /8
Certificate Mo 2ACT-298 p— pap———
Request No Reg-2022-062% Roguest Mo © Reg-2022-D628
1. Indication at the calibration check frequency
UUC Seiting Nomsdnal Before Adjust Adjust R 5. Electrical signal test of frequency weightings, Welghting network respone with relative to 1 kHz
UNCEETAOREY UUC Set Deviation frem various Acceptanc
FAST/A/37-139 Level v ERR uuc ERR Limir e 5 i T UNCERTAINTY | g
Callbrator Seting (s () (B amy (B (= dm (+am) L ST bk i Lot ol Linie
STD & + +
1000 Bz 114.00 4B 113,85 . T s 008 am 0.3 STD Setting A (B C B Z (B} [+ dB) (EX L]
63 Ha .2 -1 .1 0
Note Absolute sensitivity was esmblished by the use of Sousd Calibrator Brand SYANTEK, Maodel SV 354, SN 58079
125 Hz Al oo a0 1.5
250 Hz 4.1 a0 (2] 1.5
2. self-generated noise, Microphone installed 00 Hz 411 an an 1.5
ULC Settin
= E:Ilg Memsured | UNCERTAINTY 1000 Hz oo an (2] 0.2 1o
- - 2000 Hz o0 (1] g 20
JUC Weighting +
el feal et 4000 Hz [ an a0 30
A A A0
B000 Hz Al ALl (1] 0
3. Self-generated noise, Microphone replaced by the electrical input signal device ki A .l i 3010
ULC Setting ) o1l
Mueasured UNCERTAINTY 6. Frequency and time weightings at 1kHz
FAST / 37-13%
ULC Setting STD Measured Acerptance
W UNCERTAINTY
i s i FAST /37139 REF wwe ERR Limit
A ny 010
VUC Welghting (B By () (+dmy (+di)
© 284 o.18 A 1400 114.0 a0 0.2
= 326 (3
C 14.00 140 (2] 0.2 02
2 & - 1400 1140 an :
4. Acoustic signal test of frequency weighti (Witheut Windscreen) =
Deviation from various Frequency Acceplance
UL Seting UNCERTAINTY UG Setting s T I
Welghting Respone curve Limit UNCERTAINTY
FAST /37139 A [4 z 31397/ A REF e ERR Limit
5 (+dm) (1 dB)
ST Setiing (48) (B {B UL Time Respone By By (B (+ dE} (+ )
125 He L o1 ol aso 0 Fast 11400 140 o0 0.1
HIAEHe on o 0o 080 10 Sk 11400 140 a0 02 01
4000 Hz 0z 02 02 [ 10 Leg 11400 140 00 ]
BOOO Hz a0 (1] (8] om 50
[ [
b reprocuced eveept i all, without writicn w“‘tﬁ‘nﬂm [iesp— [ —— fjﬁ'ﬂ"ﬁ’tﬂﬂﬁ"
INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LA

INNOVATIVE INSTRUMENT CO. LTI, HEAD OFFICE INNOVATIVE ISSTRUMENT COL.

T, HEARD OFFICE

19 OO 13, SO0 SUNTINAKDRN 11 TAMBON BANG KAED, 5 T138 MO 13, 501 SUNTINAKDRN 11 TAMBON BARNG KAED,

ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 1058 THAILAND AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAKD

ACCREDITED

nATOH LanORATo CALRATIN | AnonaTOm,
fra

TEL: {66M0-21 16-3560-1 FAX: A66K-21 16-T040 Aty TEL: (66M-1116-1860-1 FAX: (86)0-21 167180
Page 14/t Page 15/,
Cenificate No. 2-ACT-248 Cenificate No IACT-248
Request No. Reg- 2021628 BoquestNo  © Req-2002-D628
7. Long Term Stability
UUC Setting Muasured Acceplance 9. Level linearity including the level range control
UNCERTAINTY
A ramce
G i UL Selting ST Measmred e o L] e
FAST/A i
STO Setting [ 4B e = s . ras
JUC Ram) B B L) B *
Inmitial 1140 uuC e {dB) (4B} 148} i +dB) (BT L1
442 n az LI
Final 140 Erg k) ni
14 140 an L1
Deviated 00
8 Taeaa e i 10. Tone burst response
. Level linearity on the reference level r
o nge UL Setting ST Amticipated Measured
UL Setting Anticipated Deviation Aceeptance
UNCERTAINTY AlIT-139 Tanehurst el vue ERR Linsit
REF uue ERR Limit
UUC Tinse Respone {ms 1dR (48] (i) 1+ B (+dB)
() {dR) L (+dB) (+dB)
00 1350 1350 oo Ly
”e RELE on (H]
7 .7 - + 25
e = e 5 = Fast ] 1180 17 0.3 LD, 25
11900 128 1290 o0 ) 0% 1.0 1088 0.2 +1.5, 5.0
124.00 24 1240 on Ll 0 1286 1285 1 Lo
Slow 03
1500 ny RLLE on [ R} 2 1090 1089 -l
4.0 na 140 an Ll ] 190 129.1 1l Lo
Loacied N SR = Ll SEL 2 180 1.1 1 +H10, 25
i L. Lo i “ nzs 1000 10040 o L5, 50
w0 % w9 A X
i Lad o o 1 11. Peak C Sound level
B L B0 o Il UUIC Setting Anticipated Muasured Acceptance
L UNCERTAINTY
"o L B hud Ll FAST /C / 95-142 REF e ERR Limit
00 ” ™0 oo [ R} STD Setting {dB) (dB)y (dB) (+dB) [+ dE)
™. ? ™
e a i i L Complese cyele 1374 1367 070 0
.00 69 s on [H]
Positive half cycle 1364 1361 030 02 0
.00 o4 w0 oo [ B}
Negative half cycle 1364 1362 20 20
e 9 0 o [ -
X 54 A0 on (K]
500 a9 490 oo (R}
00 4 a1 al [
3900 3 194 04 [
.00 EL ns as (R}

: e A .. . . sty ...



INNOVATIVE INSTRUMENT CALIBRATION LAR
NROVATIVE INSTRUMENT €0 LTI, HEAD €

TG UATIVE
TMAKDRN 1] TAMISON BANG KABD, Lok 5

P ————"
SAMUT PRAKAN FROVINCE 16540 THAILAND

RECALIBRATION
TISCH
| ‘ July 5, 2023

Environmental

12. Overload indication . o
UL Setting Messured Aceeptance
UNCERTAINTY
AST /A /37-129 UL Lisnit -

Calibration Certification Inf
STD Setting (B} (+d8) (a8
e T e Cal. Date:  July 5, 2022 Rootsmeter $/N: 438320 Ta: 297 K
et ) Operator:  Jim Tisch Pa: 750.1 mm Hg
M’ — - : Calibration Model #: G25A calibrator s/N: 1901
eviated 1 02 3
Vol. Init | Vol. Final Avol. ATime ap OH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
13. High Level Stability 1| 1] 7| 1 1.3540 33| 2.00|
ULC Setting Measured Acceplance Pl 3] 2] 1] 0.9650] 6.4 4,o—o|
UNCERTAINTY
FAST/ A /37139 [, Lt 3 5| 6 1 0.8640) 8.0) 5.00]
STD Setting (B} (4 dif [ B 4 2 8 ! 08200 89 5'S—OI
= - - S| 9 10 1 0.6780] 12.9 8.00]
it 1340
Data
Fin 130
b L. oo Vstd Qstd ﬂ"{‘P%’)(l‘ls';L) Qa
(m3) (x-axis) (y-axis) Va (x-axis)
0.9859| 0.7281 1.4073 0.9956| 0.7353] 0.8899
0.9818| 1.0174 1.9902 0.9915| 1.0274] 1.2585
End of Certificate 0.9797] _ 1.1339) 22251 05893]  1.1451 1.4071]
0.9785| 1.1933] 2.3337 0.9881] 1.2050] 1.4757|
0.9732] 1,4354' 2.8146 0.9828| 1.4496) 1.7798|
m= 1.98897
QSTD 03691 QA
0.99996
C:
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Qstd=[Vstd/ATime | Qa=[Va/ATime
For nt flow rate
Qstd= Pa_\/ Tatd = gl \I )
= 1m ﬂH(WXT) o Qa= 1/m| aH(Ta,FPaL )
Standard Conditions
Tstd:]  298.15 g RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: T reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b:intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.com

145 South Miami Avenue FREE: (877)263-7610

L
Village of Cleves, OH 45002 Lgﬂa']‘si&]mwoog

shall it e reproduced ex

- ienanslaipnuna......

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

Cert.No.: 24P1250

Page: 20f2
Certificate of Calibration = Certficate No-: 2471250
it Result of Without Range: 0 inH:O to 36 inH:0
Function:- Pressure Measurement Scale Interval : 0.1 inHzO ( The Second Estimate )
Equipment : U Tube Manometer Increasing Pressure
- This certificate may not be reproduced other than in full,
Manufacturer: Dwyer
= except with the prior written approval of the head of UUC Indication
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services. Applied Pressure  High-port side Low-port side Ar Error
Serial No.: i 0.00 0.00 0.00 0.00 0.00
2,00 1.00 -1.00 2,00 0.00
1D No.: UAE.EFM.076/2566 4.00 2,00 200 4.00 0.00
Condition As-Received: Used ltem 6.00 3.00 -3.00 6.00 0.00
Received Date: 03 April 2024 8,00 400 =100 .00, 000,
) 10.00 5.05 -4.95 10.00 0.00
Calibration Date: 10 April 2024 12,00 6.05 595 12.00 0.00
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd. 00 5 - i o
1 o 16.00 8.10 -7.95 16.05 0.05
Ambient Temperature: (23 % 2) - : 18.00 9.10 8.95 18.05 0.05
Relative Humidity: (50 %15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 20.00 10.10 9.95 20,05 0.05
4 Phrakhanong, Bangkok 10260 22.00 11.10 -10.95 22.05 0.05
Atmospheric Pressure: 1007 mbar
24.00 12.10 -11.95 24.05 0.05
Procedure used: The calibration was by direct i method against Pressure Measuring Instruments 26.00 13.15 -12.95 26.10 0.10
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 28.00 14.15 -13.95 28.10 0.10
a guidelines. 30.00 15.20 -14.95 30.15 0.15
Condition of this result of calibration 3200 L e i LAy
34.00 17.20 -16.95 34.15 0.15
1.Reference standards instruments : iy oo 0 S %
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024 The uncertainty of measurement was  0.11 inH:0

*Ap= High-port side - Low-port side
*UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
4.This instrument was used clean air as pressure media. by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

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

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

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

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level. 2%
7.The certificate is valid only fo the item calibrated on date and place of calibration.

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

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

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[V] Attapol Panurach

Lanms‘laimuqu lﬂﬂﬁ"lihiﬂ?l]ﬂ&l



Equipment :
Manufacturer:

Madal :

Serial No.:

1D Na.:

Condition As-Received:
Received Date:

Calibration Date:

CORFPORAT

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

4 PATT

WEC-TERTISITOIE
CALIBRATION B

Certificate No. : 23P1858
Page: 1of 2

Certificate of Calibration

Aneroid Barometar

This certificate may not be reproduced other than in full,

axcapt with the pricr written approval of the haad of

Carparate Services 3. Equipment Calibration and Testing Services.

Barigo

UAE ANV, 124/2550
Usexd Item

26 May 2023

02 June 2023

Reference: 2305-0918WSC Submitted by:  Uniled Analyst and Engineering Consultant Co.,Lid,
Amblent Temporature: | 23 £ 2 °C
‘W 1 Soi Udomsuk 41, Sukhumit Road
Redative Humidity: {50 %15)% 7 il
Bangchak, Phrakhanong, Banghok 10260

Atmospheric Pressure: 1007 mbar
Procedure used: The was by direct method against Pressure Measuring Instruments

Standard ing 1o in-house calibrati CP-P10, using " DKD-R 8-1 ; Calibration of Pressure

Gauges. Edition 032014 * &5 & guidelines.
Conditign of this result of calibration

1.Reference standards instruments

Instrument Model Serial No.

1) Standard Barometar

Centificate No. Due Date

03 May 2024

DPI142 1422505046 MP-0084-23

2.This Instrument was installed in vertical orientation and center of the dial was used as the reference level.

3.This result of calibration was made on requested at the point specified by customer.

4 This result of calibration instrument was in absolule pressure.

5.Thia instrument was usad clean air ag pressure media.

6.The cerlificate is valid only to the item callbrated on date and place of calibration.

7.This Certi

National Inst

Calibrated by : Suksan Khankaew
08 June 2023 [ 1Phalinee Pratpaipal

Issue Date :

Equipment :
Manufacturer:

Model :

Sarial No.:

1D Na.:

Condition As-Recehved:
Received Date:

Calibration Date:
Reference:
Ambient Temperature:

Relative Humidity:

TECHNOLOGY PROMOTION ASSOC]
CORPORATI RVICES 3; UIPMENT CALIBRATION A
2 A o

zation is traceable 1o the International System of Unit maintained through:-

e of Melrology Thaitand (NIMT)

Approved Signatory ©

[ 1Sura Suwannasr

mnapol Panurach

tenaslupIugy
B 0316958

WECTISLTISATEES
CALBRATION B8

Certificate No. : 23H1200
Page: 10f2

Certificate of Calibration

Dial Therma-Hygromater
This certificate may not be raproduced other than in fus

except with the prior written approval of the head of

Corparate Sarvices 3: Equipment Calibration and Testing Services

Bariga

UAE ANV, 130V2550
Usad ltam
26 May 2023

30 May 2023
10 06 June 2023

2305-0818WSC Submitted by: United Analyst and Engineering Consultant Co.Lid
2 E)"E
(50+20) % 81 Sol Udomsuk 41, Sukhumyit Road,

Bangchak, Phrakhanong,  Bangkok 10260

Procedure used: Calibration were conducled using in-house calibration procedure CP-HO2 according to comparison

with standard chillad mérmor sensor for humidity

it funcion and with standard

» probe for function inte humidity { temparatura chamber.

of this result of

1.Refarence standands instruments

1) Hypro-M2 Dew Point

Instrument Sarial No. Certificate No. Due Date
Monitor 2360185 20703 02 Aug 2023
1523 3240076 231305 15 Mar 2024

2) Handheld Thermometar With Sensor

2.The cerificate is

d onty 1o the ilem calibrate

ate and place of calibration,

3.This Cerlification is traceable to the Infernational System of Unit maintained through:-

-National Institute of Standards and Technology (NIST) . Tha United States of America

-Technoiogy Promation Association (Thafland-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Somchai Durmwor P!
a7 June 2023

lssue Date :

Signatory :
|f | Chakrit Waawwanjus

[ | Pomnthippa Tameyakul
[ ]Viporn Tantiyawutti

enaslunuRy
s 0316274

Cart.No.: ZIP1858
Page: 2 of 2

Result of calibration;- Without Range : 960 hPa 1o 1030 hPa
Funetion;- Absolute Pressure Measurement Scale Interval : 1 hPa { The Filth Estimale )
Increasing Prassure

| Appled Pressure (hPa) 95993 | 970.47 | 881.53 | 931.532 | 1002.29 | 1011.64 | 1021.14 | 1032.30
ULIC" Indication (hPa) 960.0 | s70.0 | 8800 | 9s0.0 | 1000.0 | 1010.0 | 10200 | 1030.0
Emot (nPs) 007 | 047 [ 183 | 132 | 220 | 184 | a8 | 230

Decreasing Pressure
Apphed Pressure (hPa) 1032.30 | 1021.44 | 101167 | 100236 | 952,35 | 96194 870.49 0859.94

UUC* Indication (hPa) 10300 | 1020.0 | 1010.0 | 10000 | 990.0 S80.0 870.0 960.0

Error (hPa) -2.30 -1.44 -1.87 -2.38 2.35 1.94 -0.49 0.06

The uncertainty of measuremant was + 0.30 hPa
*LAUC = Uimit Under Calibration

The reported uncartainty of measuremant was based on & standard uncertainty multiplied
by & coverage factor & = 2, providing 8 level of confidenca of approximately 95 %.

-abo-

lﬂﬂﬁg‘{ - gl%igf]ﬂ

Cert. No.: 23H1200

Page.: 2 of 2
Result of Calibration:- Before Adjustment
Function: Humidity Measurement
Reference Standard Uncertainty
Temperature Humidity Errar of Measurement
c) (%RH.) [%R.H.) (+%R.H.)
250 40.1 78 16
250 60.0 3.0 1.7
25.0 B0.0 76 4.0 19
Result of Calibration:- After Adjustment
Function: Humidity Measuremant
Reference Standard uuct Uncertainty
Temperature  Humidity Reading Error of Measurement
(°C) (%RH.) (36R.H.) {3R.H.) (£%R.H.)
25.0 401 44 38 16
250 60.0 &0 00 17
25.0 800 75 -5.0 19
Result of Calibratio Without Adjustrment

Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measuremant
("C) {"cy {"C) £°C)
19.987 200 0.013 oFz
30.016 30.0 -0.018 072
39.944 385 -0.444 oFz
UUC* : Unit Under Calibration
The reported uncerainty of meagurement was base on standard uncertainty multiplied
by ge factor k = 2.00, | i lewvel i B5%.

=alo-

tensrrilienyen
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_.:I

3 Soi Udomauk 41, Sukhumsit Aoad, Bangchak, Prrakhanong, Banghok 10260
Tel 0 2763 2628 Fax 0 2763 2800 www.useconsuliant.com E-mak useBuaeconsultant com

Alras Spevalty Cascy

{-_—,‘ United Analyst and Engineering Consultant Co., Ltd. ‘
|
1

-Eirgas

Al Lt b oo pang

\!rys Uda, LLC

MULTI-POINT GAS TEST REPORT :
TestDate  :Nov1,2023 : CERTIFICATE OF ANALYSIS
: Grade of Product: EPA Protocol
i : Model : 2 i
Equipment:  KGaslanazeil(NG2) ‘ ) 5050150 ] Fart Mumkor: SCANIZEE 15A7MDS Keferonce Numoer:  122402135187-1
Manufacturer : _Thermo Scientific Serial Number : i : Cylinder Humber:  ERD143262 Cylinder Yalume:  144.¢ CF
B Laberatery: 124 - Durmem (3471 - NG Cylinder Preszure:  Z01E PSIG
F3VP Number Bazna- Yalve Dutlat =)
ndar ncentr: Dilutor Detail (s Sode: COHOMGH 502 BALK Corificatlor Pade:  Jus 21, 2621
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific Explratien nwa
Nitric Oxide (NO) 4594  PPM  Model: 146i u‘:'»i"nﬁ el LES m:mu-f Sty m.w-y and .:'r“.mw =i
Methane (CHs) - PPM Serial Number: 1180540071 nm=ranly
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 ANATYTICAL RESULTS
irati : Jun 21,2024 Coemprnent Requeatad Actwal Protocal Tutal Ralativa Azpay
Expiration Date i — Gonceniration  Soncentratian Methad  Uneartataty Dates.
" 5 [ LA ELTEaT] &1 DEN&ZZ TR,
Multi-point gas test data hITIG DHIDE 4500 234 45,80 PP B <iz021, 0
- . SULFUR CISRIRE 4880 =2 4480 FEY 3 -5 3% WIZT T zzratie Uei1272021, /252021
Reference Value (ppb) A"a'yz:'l;bn)'s"'ay Difference Error | Percent Error [  [% Error ] : CAMHCNMONIMDE 030 R LB FRY @ T WIS Tracaanis TEEI2Y
;  TROGEH Balana:
Level 1 Zero 0.0 0.7 0.70 0.70 0.70 . EE—
Level 2 |20.00% 100.0 1006 0.60 0.60 0.60 CALIBRATION STANDARDS
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30 Type Lut [T Cylinder Mo Consedtration Explration Data
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 HTRM 2105120 FGEERTT] 49,2 BEN MITR O CX DENI ROCER
5 [s0.00% 400.0 400.0 0.00 0.00 0.00 i 12254 DESSIEs £ 21 [P LITROBPN MOXICEAIR
Level s - Average Difference (%) 038 SIS aweansInIz CLENF8 4220 PE MITROGEN D'OXIC 2 MITROGEY
Remark : Measuring Range 500.0 ppb NI 15B1045 TO4TIEY 4% 12 FFA SULFUA DIDKIDSINTTOEE 17, 2022
+Acceptable Limit + 5% NISRE fedGa1y CL4R4IT? BAC A FHI BARBCH MC ORIDEN | IROGER Huv 15, 2255
The 3 E 13 1w GedlS us:
t Gas Test Chart
450 ANALYTICAL EQUIPMENT
= 400 Instrurne nkMaksMonel Anabytical Prinsiphe Last B llipoint Calibration
g 30 hicclet GTRE SHRIENT 51 Lox FIR LT 33, 20
E‘ 300 Hicelal 6790 AFRI0D 423 b FTIR i 20, 202
Z‘ 250 HIEnkL B0 BARIRO 333 B0 FIIR, Jur 23, 2021
8 o CHFBO1 B Sr FTIR: I 03, 2021
5 150
e . Triad Buts Available Upan Renuast
< NGTES:PO 21 00zesr
0 A= GROSE WT- 28.40ky
0 50 100 150 200 250 300 350 400 450 LET W 473lg
Reference value (ppb)
The wnalytizal tesr resu'es repacted an thls certilicaze relate only ta '
the . . ™ o
@ cylinddes number <pncified abriv. This concludsy e tast repare, = .
TACCREDITE

Approvad for Release

CERT AAZ.21
lﬂﬂﬂ"ﬁﬁuﬂﬁﬂq&l

@nanslunun

Page 1 of 1

{ =" United Analyst and Engineering Consultant Co., Ltd.
_.:I 3 Soi Udomauk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260

v uwpn ek 0 2763 2828 Fax 0 2763 2800 www.

t.com E-madk com

Alras Spevalty Cascy
Amgas U, LLE

-Eirgas

Al Lt b oo pang

MULTI-POINT GAS TEST REPORT CER’I’[FICATE OF A_N’I\'LYS IS

[L=sLDate RN OVE13:2023 Grade of Product: EPA Protocol
Fart Numkzr: S4MIZEE 154D Eeteronce Numoer: 1224021351571
i . Gas Analyzer (CO) Model : 48 : E)‘Ii'mer HNumbes: LEDO142262 - C}'I!ndar Wolume: 1444 CF
: ienti Serial Number : CM08140004 B aboratery: 124 - Dur-em (3470 - NG Cylindar Pressure: 015 PEIG
Manufacturer : _Thermo Scientific e F P Mumbar Bazna- Valvs Dutlar i
s Sode: CO MO MO 502, BALN Corificatlor Pade:  Jus 21, 2621
B _ Explratlon Date:  Jun 21, 2¢24
Standard Gas Concentration Dilutor Detail : T
- N 2 ||LPPY 1l Fu: Aty and ilizline o G Caixdian e Ay 00 LELTERT
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific s H i T &I’;m.:ﬁ"i s idar "-I 3 ol
EEEEEEEEEE—— . nnzdanly az 140 <l 1745 cabbrada vt Al correnl-akons ai- ey
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH4) - PPM Serial Number: 1180540071
Carbon Monoxide (CO) 984.8 PPM ANALETICAL RH’ULTS i
inder No. : EB0143262 Compnnent Requeatad Actwal Protecel  Total Raktiva Azsay
Cylinder No. : Goncentration  Soncestration Meathoel Uncartatnty D:mrs
Expiration Date : Jun 20,2024 3 FEITES [OETETy El T 1.A% RS st
TG DXIDE 450 334 4584 FF = - 145 HIST “resenbie .
Multi-point gas test data . SULFUR CECKINE AL00 == = 1 32% HIET T b na.m'mm ﬂE.‘Zt.‘Zﬂ;I
: CACHCN BOMINIDE g0 FR @ T MIET Traceas eI
i :  TROGER I
Reference Value (ppm) Analyzer Display | iecerence Error | Percent Error | [% Error | : SRR, D
(ppm) - 5 3 CALIBRATION STANDARDS
Level 1 Zero 0.0 08 0. 6-5 6-5 Type Lot I Cylinder Mo Consentration um:rhmty Explratian Data
Level 2 20.00% 10.0 10.7 0.7 4~3 4~ HTRM 2005° 1210 [T W HITR C o DB ROGEH Fehrz, 2025
Level 3 [40.00% 20.0 20.9 09 - 2 Fu 12254 DESSIEs R Fab 20, 2020
Level 4 60.00% 30.0 30.7 0.7 2.3 2. g 4l £25E3B1 12 CLENGSH ITROGEY Fuea 'a, w0nz
Level 5 80.00% 40.0 40.0 0.0 0.0 0. MT3ka 15611045 CC47IRTY 45 N2 FRA SULFUA DISZIDSRTLEER - 17, W22
. i Average Difference (% 2.79 Mk 15051713 CLAAaT? BAC.A PP DARBCH B HORIDEh TROGEN Huyw 15, 2355
Remark AMET;ELQLT;;QE - 50.0 ppm verage Difference (%) e SRy P . 15l Gl ueod 1 ascit
‘Accej +5%
ANALYTICAL DQUIPMENT
Multi-Point Gas Test Chart Instrume ukMakahloge] Analytical Principhe Last K Nipeint Calibration
50 I 51 Cax FIR L3,
E 400 A0 A3 IRADD 423 hO FTIR o 0, 2
H I AARIRN 335 KDL FiIR dur23, 2021
5 7 FTIR: I 03, z021
& .
g 9 Triad Beta Available Upen Requast
= x] NGTES: PO #522{002827
£ SHOES W 26.40ky
0 : S 50 SETWT 473kg
Reference value (ppm)
—e— Analyzer Display
The wnalytizal tesr resu'es repacted an thls certilicaze relate only ta '
the cylinder nurber <pcified abrve. This coacludss e tast repart, e
T s
{ACCREGITED)

Page 1 of 1

enaslumunu

oF Releasy

CERT AAZ.21
lﬂﬂﬂ"ﬁﬁuﬂﬁﬂq&l
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THAT METFOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Flssue 13 March, 2024 Certification No.  119/24

Page : 1 of §

n Dal

Object

Manufacturer ; SCARLET/TECH

yoe

Mfg Cade

Customer United Analyst and Enginesring Consultant Co. Lid

81 Soi Udomsuk

Sukhumvit Road,

Bangchak, Pri

Calibration Candifion : rature 1010.6 hPa

NATIONAL STANDARD WIND TUNNEL

Micr

JAPAN QUALITY ASSURANCE

STANDARD THERMOMETER

4

Tharmoschr

STANDARD BAROMETER gital B

(Awnthdrised Signatoecy,
Tor ghie Chilef

Standard Tsteimeny = |

enaslimauny

THAT METEOROLOGICAL DEPART,

e

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

The Result of Calibration

ion Mo. 119/24

13 M Page : 3 of 5

Standard Barometer

Pressure

1012 0.06

Average 084

Calibyation & TestSectivg,

Metgorplogical Instruménts Burgay

tanm's‘l:imuqu

Mr. Watcharapol Subwat

THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Standard HOOK GAGE NO " TESTED ANEMOMETER
Ultrasomic Anemometer | Pressure | Vacumm| Velocity Velocity e
misec ek S misee misee
1.00 - - ] - E[
3,02 - - - 0.02
5,00 0.00
T4 4
Ex] 012

11.02 - - 1.0 0.02
13.01 ¥ - - 13.0 ol
15.01 . " - 149
17.0: 7 0.02
20,02 ‘ | 20 0.02

Wind Aloft Plotting Board,

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

E ED WIND DIRECTION

Calfbratiod& Test Seetho,
Mefeqrplogleal Instruments Baidag

anical Engineer

tanm's‘l:imuqu

THAT ME.

FOROLOGICAL DEPARTI

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

The Result of Calibration

Certification No. 11924

2024 Page : 4 of 5
Standard Barometer Testad Baromatar pction
Prassure Prassure

0,18
0.38
|
0.27
5 011
760
760
0 0.2
760 |
|
L 0,14 |
76 |
|
.28
002

Calibration & TestSectio

Meteorplogleal Instruments ByFfeay

tanm's‘l:imuqu
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THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Centification No, 119/24

13 March, 2024 Page : 5 of 5
Standard i Temperature Sansor Reading
Temp, Reading Correction
c ‘c s
45.1 45 0.1
0.2 30 02
154 15 0.4

Calibrated by @

4 é N
Calititupian & Tebt Setrion o \

Mr, Watcharapol Subwat Metepralagical Instruments Buregu
1 \ !

Mechanical Engineer

CALIBRATION LABORATORY Co., ITD

2110-11,14, 55 Soi Prasert Manukil 20 Yaek 4, Prasert Manukil Rd.

Tel. 02578

4 Fax 72 werw.cabiabon

Anoredited

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL/ TYPE T21A2501/T21 A2901
SERIAL NO. UMI2865/UMI2865

DATE OF CALIBRATION 15 September 2023

ENVIRONMENT CONDITIONS :

Temperature : wmtne Relative Humidity : (55 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 hased on IS0 16063-21 as calibeation guideline,
The calibestion was performed by using Digital Multimeter, Programmable Timer/Counter, Accelerometer and Measuring

Led.

Amplifier which maintained by the Calibration Laboratory Co.,

REFERENCE STANDARD USED :
1. Programmable Times/Counter, Philips Model PMGGBIB SN, SMEUT101.
echnologies Model 34584 S/N. MY59352733,

2. Digital Multimeter, Keysight

-, Bruel & Kjaer Model 8303, 2626 3/N. T05491, 174 1406,

3, Accelerometer with Conditioning Ampl
TRACEABILITY :
1. The mensurements are traceable to International System of Units (1), through Aeronautical Radio of Thailand Lid.

Cer

be Mo, 07-0043/23 , Due Date 03 April 2024

2, The measurements are traceable to Intemational System of Units (S1), through Aeronau

Centificate No. EE-00010-23, Due Date 27 March 2024,

3, The measurements are traceable 1o Intemational System of Units (SI), through National Institute of Metrology (Thaikand)

Due Date 12 October 2023

UNCERTAINTY :

The reported expanded unc y of measurement is stated 25 the standard uncertamty of measurement multipli

werage factor & = 2,00 which for 0 normal distribution I5 10 a coverage pi iliry of approi ly 95 Y.
11 has been evaluated according to the "E: ion of the L of M it in Calibration (EA-4/02 M:2022)"
Certifieate No. (23102597
F3-011-04/01-12 page 2 of 4

: &
Lanms‘lumm >

eckabbaation

CALIBRATION LA]:I(]RU[]R& Co.,LTD.

2101
Tel. 025,

ok 10230

ai:sakeiicak-aboratnry.com
CLC
Asoredited

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER | INSTANTEL

MOLI TYPE : T21A2501/721A2901
SERIAL NO. ] UM12865/UMI2865
CLID. NO. : 151801712

JOB CONTROL NO. 230914102597

ERING CONSULTANT CO,, LTD.

CUSTOMER UNITED ANALYST AND E
81 01 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 14 September 2023 DATE OF ISSUED : 19 September 2023

Report of eslibeation sereening must not be taken i part. Exeept complete, Withawt the approval of the Calibration Labaratary Co., Led.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
19 September 2023

This Calibration Certificate documents the traceability to mutional standards, which realize the units of measurement nccording to

the Intermational System of Units { 51}

Certificate No, Q23102597
F3-011-04/01-12 page Lof 4

. EE
Lana'ls‘lumm ’

@ciccalbration

FAI IBRATION LABORATORY Co., Ll[]

2110-11,14. 55 Sl Praserl Manukit 29 Yaek 4, Prasert Manukit Rd

Tel. 02-578-03534 Fax: 02-57

CLC
e

I RESULTS : { X ) without adjustment { ) adjustment

CALIBRATION DATA
L ACC RATION RES
Test poiat STD Reading | DUC Reading Correction Uncertainty
(g) { frequency ) L (g) (g) (g) +(%of rdg. )
0.3 50 Hz 0.300 0301 0,001 1.9
0.4 50 Hz D400 0403 -0.003 14
0.5 50 Hz peak 0,500 0.505 -0.005 L3
(1K 50 Hz 0600 060G <0006 13
0.7 50 Hz 0,700 0.708 -0.008 13
03 100 Hz 0.300 0301 0.0l L9
04 100 Hz 0.400 0,403 0,003 L9
0.3 100 He peak 0.500 0505 0005 1.3
0.6 100 Hz 604 0607 -0.007 13
07 100 Hz 0.T00 o7z -0.012 13
2. VELOCITY RESULT
Test paint STD Reading | DUC Reading |  Comection Uncertainty
Mode
{ mmis ) { frequency ) { mms ) { mnw's ) { mms } (% of rdg. )
| 50Hz 3.000 3.025 -0.025 1B
4 S0 Hz 4,000 4033 0.033 1.8
5 50 Hz peak s.000 5.054 -0.054 1.8
6 50 Hz 6,000 6.067 D.06T (3
T 50 Hz T.000 T.087 -0.08T LE
3 100 Hz 3,000 3019 0,029 18
4 100 Hz 4.000 4.036 0.036 13
5 100 Hz peak 5.000 5,046 0,046 18
] 100 Hz 6000 6.072 0.072 1.8
7 100 Hz T.000 7093 0093 18
Certifleate No, Q23102597
F3-011-04/01-12 page 3 of 4

. EEE
Lana'ls‘lumm :

aclkealibration
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INNOVATIVE INSTRUMENT CALIBRATION LAB

CALIBRATION LABORATORY CO.,LTD.

INNOVATIVE INSTRUMENT 60, LTD, HEAD OFFICE
210-11,14, 55 Soi Prasert Manukit 23 Yaek 4, Prasst Manukil ﬁd.;_adurmn. Banghoix 10230 s e e o i
e —— Silcall ol AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
EhEﬂ TEL: t66M0-21 16-5860- 1 FAX: (6600-2116-T140
Certificate of Calibration
CALIBRATION DATA
Customer
3. DISPLACEMENT RESULT - - ey Mame : UNITED ANALYST AND ENGINEERING Certifieate No : 23-ACT-110
Test point STD Reading | DUC Reading ‘orrection Jncertainty 3
= Mode p } ¢ y EetokTodad CONSULTANT CO.LTD. Request No : Req-2023-1407
" mim A X ( % of rdg.
L il it Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
003 50 H; 0030 0030 0.000 2l
i = Prakanong, Bangkok 10260
004 50 Hz 40 0.040 0.000 L7
doe 2001 is Unit Under Calibration Details
.05 50 Hz k 0.050 1 . ; e
= o = Measurement item : Acoustic Calibrator Class : 1
0.060 0.061 =0.001 i
*0.06 30 Hz Manufacturer : SVANTEK Range : 94, 114 dB/ 1000 Hz
b F 0oTl 0008 12
0.07 50 Hz 0.070 Model .SV 35A Intrument Staus : Used
. 0.000 21
0.03 100 Hz 0.030 e Serial Number : 73246
2 1.7
0.04 100 He 0.040 0.040 0.000 D | UAEEFM.104/2561
0.05 100 Hz peak 0,050 0,050 0.000 15
Calibration Environment and Details
100 He 0.060 006l -0.001 13
= Temperature :(B342°C)
0.07 100 Hz 0070 0071 -0.001 L2
Hurmidity 2 (5020 %RH }

Mote, * means Calibrations marked " Not ANAB Accredited " in this Cerfificate have been included for completeness.

The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page | of 58

Barometric Pressure

Received Date

Calibration Date

: (1013 £10.0 hPa }
= 26 June 2023
= 27 June 2023

Location of Calibration : LAB 1 Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on [EC 60942:2017 Electroacoustics - Sound calibrators

This report is valid for the above stated instrument’s only.

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 15A 5B0TH EEI 31 May 2024
THD Multimeter 2015 1047763 NIMT 31 January 2024
Traceability + This certifi provid bility of o d national standard, and to the
realization of the international System of Units (S1).
Note

#6 End of Certificate Mt The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

Approved By : -

Mr. Pacit Mathavorn

confidence approximately 95 %.

Calibrated By :
Mr. Noppadon  Luangart

Service Calibration Engineer Calibration Engineer Supervisor

Certificate No, Q23102597

paged of 4 Issue Date : 27 June 2023

. @
wnasluaat

@clecalibratian

F3-011-4/01-12

Iy 1o the iters cabbrated  full,

E The semilts reduted. Inarewative Iestrumest C LY
: ienansliuraugy

TNNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE INNDVATIVE INSTRUMENT £0.. LTD, HEAD OFFICE
O ATIVE
7138 MO 1, 801 SUNTINAKORN |1 TAMBON BARG KABD, L b e e U39 MO0 1L SO0 SUNTINAKORN |1 TAMBON BANG KAED, b ik mck et
- . i [T ——.
AMPHOE IANG PHLESAMUT FRAKAN FROVINCE 10840 THAILAND e et A s AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 1050 THAILAND

THL: 1600021 16-55060-1 FAX: (6650-21 16-T140 TEL: 066021 16 S0 | FAN: (66021 16-T140
Pagelof2 Page: 16
Certificate No : 23-ACT-110 Certificate of Calibration
Request No : Reg-2023-1407
Customer
Sound pressure level Calibration Results : Without Adjustment i ea ok B P i - . & i i
Name UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD, Certifieate No : 23-5LM-187
Calibration Range Without Adjustment (dB) Adj [C1:] L} i A limit Address &1 S04 Udomsuk 41, Sukhunsvit Road. Bangehak, Prakances. Bangkak Request No @ Req-2003-1 166
(dB) Measured Error Measared Error (=dB) Class 1 { + dB) 10260
94 dB / 1000 Hz 93.82 -0.18 - - 0.13 025 Usit Under Calibeatian Details
114 dB / 1000 Hz 113.77 -0.23 - - 013 025 Miasurcaenit ilem Sound Level Meter Microphane Class : 2
Manufoctarer + LARSON DAVIS Microphose Model :
Fraqtieney ot Sawnd prmeynos el Modd : LaT2 Microphane §N : 011731
Calibration Range Without dj Uncertainty | Acceptanes limit Sevial Numiber + DOOSTRE Preamplifier Model : PRMLxT2B
g 3] + UAEEFM, 1042562 Preamplifier /N : 056075
(Hz) Measured (Hz) | Error (%) | Measured (Hz) |  Error (%) 1+ %) Class 1 (= %)
Resolution t o0 B Intrument Stats : Used
94 dB / 1000 Hz 100000 0.00 = - 0.1 0.7
Calibration Environment and Details
114 B / 1000 Hz 100000 0.00 - - 0o 070
Temperaure DCx2C
Hunsidity 30 %BH = 20 %RH
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %) Baromeiric Pressure : 1013 hPa 10 hPa
Calibration Range Without A Unecertainty | Acceptance limit Reveived Duie 26 May 2023
(Hz) Measured (%) Measured (%) (£ %) Class 1 { £ %) Calibrated Dase 2 Jume 2023
94 dB /1000 He 0.09 : 040 15 Calibration Procedure Inhowse method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Pan 3: Periodic tests
114 dB / 1000 Hz 0.28 - 0.40 25 Location of Calibestion Lab Acoustic
Heference Standard
Kadeis Instnament Brund Model SN, Dha: calibration Tracehility
Standand Microphone GRAS AOAN 6 Crctober 2023 GRAS
Avcoptance lisit was [ECSI942:2017 Class |
Mubtifrequency Calibraar Quest Quest-cal 20 Juse 2023 TSI
- The calibration results exclude the calibrator pressure correction
Audio Generator Svaniek Svasll 31 12 Ocinber 2003 WK Electric
- The calibration results exelude the microphone velume coreection

Nate
End of Calibration
The reported uncentalnty is based on standand uscertainty multiplicd by the Coverage Factor & = 2. providing a level af confldence approximancy 95 %.

Calibrated By Appraved By :
Mr, Noppadon Luangart Mr. Pacit Mathavoem
Calibratian Officer Calibration Engiser Supervisor
Tssue Date : 2 hune 2023
all. | The rewsits relaizad enfy o the item calibraisd, The shall ot Full, i i he b

" isnanslimun e B
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €00, LTD, HEAD OFFICE

e bl busmpnsi e A C C R E DI TR D

030 MO 13, S00SURTIRAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLLSAMUT FRAKAN PROVINCE 10540 THAILAND
.

TEL: 406021 16-38060-1 FAX: (8650-2116-T140 . ey
Page: /6.
Cenificabe No. © 2-SLM-157
Request Mo @ Regr2023-1166
ndication at the calibration check frequency
(i " inal efure Adjust Aller Adjust Aceeptance
FAST/A /37139 Level e ERR uuc ERR Limir
Culibrater Setting By (dB) i} 1dB} (dB) i dB) 1+ dB)
1000 He 114 dB 114.54 146 +H06 1143 0.04 (3 03

Mote © Ahsobute sensitivity was established by the use of Sound Calibrator Brand 3M, Model AC-300, SN. AC-300001087

2. Self-generated noise, M hone Installed

UUC Setting
Messured | UNCERTAINTY
FAST /37139
UUC Weighting Tk} (B
A a7 a1

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

UUC Setting
Measured UNCERTAINTY
FAST /37139
ULIC Weighting (i) (+ dB
A Jos [ 3]
C 3o ol
z 341 0l
4. Acoustic signal test of fresuem:! weightings {Without Windscreen
Dieviation from various Frequency Aceeplance
INCERTAINTY
Weighting Respone cirve Limit
- £ = dB) (+dB)
1dB) By
0o [T 0.6 0
1000 Hz 00 a0 () [ Lo
4000 He 12 12 L2 06 ]
2000 He 9 % 29 o? 0
The resuhs e alibruted. i full,  of the . L
enanslunIunu
INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE
7138 A0 13, SOLSUNTINAKORN 1 TAMBON BANG KAFD Pt b
AMPHOE BANG PHLESAMUT PRAKAN PROVINUE 10540 THAILAND =L Vel kel bumpd 4k A CCREDITED
TEL; 166K-2116-5860-1 FAN: 166H0-2116-T140 CALIATON LABGAATCRY
Page : 46
Certificasse No ©  23-SLM-187
Request No Reg-2003-1166
7. Long Term Stability
UUC Setting Measured
UNCERTAINTY
FAST/A/37-139 uue
STD Serting ey i +dB)
Imitial 4.0
Final Ha.n
Deviated o0
8, Level linearity on the reference level range
LUC Setting, Amticipated Dheviation Acceptance
UNCERTAINTY
FAST/A /37109 REF ruc ERR Limis
ST dl (it} (i) {am) {+dB) [+
139.00 13 1380 oo 1.1
13400 1 1340 0o 11
129.00 k] 129 0 Ll
124,00 14 1240 0 LI
1196 1 180 [ L1
I 14 140 00 8]
1900 1w 1090 00 Ll
104.00 10 040 [ Ll
9900 L] 980 00 [
a4 L 940 0 11
900 £ 90 0 LE] ]
w00 ] 840 o LI
79.00 7 940 ] L1
400 ™ 740 [ 11
00 L 690 LU 11
400 64 640 [ L1
59.00 »n 50 an 11
54,00 54 341 ol i)
49.00 @ 491 ol 1.1
44,00 “ 2 [+ A
39,00 £ 9.7 07 L

ionanslainauny

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT COL LTI HEAD OFFICT
7030 MO 13, S00SUNTIRNAKORN 11 TAMBON BAMG KAED,

AMPHOE BANG PHLESAMUT P

ARAN PROVINCE 10840 THAILAND

EL: UB6H-2016-S860-1 FAX: 1661

167140

Page:3/5,

Centificate No 23-SLM-18T

RequestMo  :  Req-2003-1166

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

UUC Setting Deviation from varisas Frequency Aceeptance
UNCERTAINTY

FAST /37139 Weighting Responc curve Limit

ST Setting AGdB) [ Z {dB) (£ dB) (= dB)
63 He ALl (LU an 20
125 Hz A1 i ot 15
150 Hz o0 0 af L5
500 He 00 ik a4 15
1000 Hz 00 ik an 0z 10
2000 Hz ol (] 00 10
4000 Hz o (] o 10
000 Hz (LU {2} g 5
16000 Hz (LU -0l oo +5, INF.

5. Frequency and time welghtings at 1kHz

UUC Setring STD Measured Accepiance
UNCERTAINTY
FAST /37138 REF uue ERR Lt
ULC Webghting (i) (B (] {+dB) (+dB)
A 114,00 1140 ] 02
C 114,00 1140 ] 02 02
+ 11400 1140 00 0.2
UUC Serting ST Measured Aceeptance
UNCERTAINTY
31380 A REF e ERR Limit
ULC Time Respone {dB) (B (i) (£ di) £ AR}
Fast 11400 1D a0 0l
Show 100 10 an 02 0l
Leg 1400 1140 af al

i ll, withous s apgpnsval of the Do stive bastrusen 0

tonanslinauny

The resuls relaad oty 1o the i i h

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT 00 LTD. HEAD OFFICE

150 MO0 15 S00EUNTINAKRGRY 11 TAMBON BANG KAEC,

i Butucrisl Baugunin fiAn

ACCREDITED

AMPHOE BANG PHLESAMUT PRAKAN PROVINUE 10540 THAILAKD

TEL: (66KR2116-5860-1 FAX: (56H121 1671483 T

Pagr: 5/6

Cenificate No : 23-81M-187
Request No Req-2023-1166
9. Level linearity including the level range control
STD Measured Acceplance
UNCERTAINTY
HEF vue ERR Limit
(B (dB) (B (B (£ dB)
450 452 02 L1
03
114 1140 0.0 B]
10. Tone burst response
UUC Sett STD Anticipated Measured Accepiance
UNCERTAINTY
DT Tomehurst el ERR Limsit
ULUC Time Respone (ms) (dB) (i) (AR [+ dB} (+dB)
200 150 1350 00 1
Fast 1 1180 ne Al
0.5 1] 108.8 a2
200 1386 128.5 Al 1
Slow 02
2 1] 108.9 Al 10,50
200 1260 1290 oo 1
SEL 2 1080 1089 Al
025 100.0 w9 a1
11, Peak C Sound level
UUC Setting Anticipated Messured Aceeptance
UNCERTAINTY
FAST /€ /95142 REF e ERR Limit
ST Setting (dB) (L1 (B {ndB) i & dB)
Complete cycle 1374 1369 130 1]
Pasitive half eyele 1364 136.3 a1 [+ 1]
Negative half cycle 1364 136.3 a1 0
The resuks relsted e ters calibeated. The coni in Ball, withet wri val af the Izt

lonarslimauny



INNOVATIVE INSTRUMENT CALIBRATION LAR

I INSTRUMENT LTI HEAD FFICE

1, S0 SUNTINAKORN 11 TAMBON BAN

AKAN PROVINGE 10!

}RALD,

0 THAILAMND

12. Overload indication

Certificate No 23-SLM-187

Request No Req-2023-1 166

UUC Setting Acceptance
FAST/A (37139 Limit
STD Setting LEX LT (= dB)
1425
Devissed 0.2 02 13
13. High Level Stability
VLC Serting Measured Acceptance
FAST /A /37139 uuc
STD Setilng () [+ dB) i+ dB)
Initial 380
Fimal 30
Deviated an ol [
End of Certificate
The resubs . i The cer o e reprvdduced except in full, sifhout writien sppossal of fhe

ienanslurauRy
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Iﬂiamsm”lwﬂ’muﬁww‘jmu@iammu FrsmanfiedsT-1iasnesmil Lﬁauuns’mu-ﬁqmw .6, 2567

List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Laboratory Equipment for Water Analysis
1 |pH Meter anudunia-ad (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
a“mﬂn‘jﬁﬁiﬂ (Temperature) 1230525212 Ministry of Industry, Thailand
2 |Conductivity Meter ANULAN (Salinity), Sl Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24240057 11 Mar 24 10 Mar 25 -
ANl (Conductivity) 16300356
3 |BOD Incubator m’maﬂﬂiﬂlugﬂﬂ’a’mﬁadﬂ’ﬁl"f Arco UR-1320 / Technology Promotion Association 24TM588 1 Apr 24 31 Mar 25 -
aanflaniwmsbdasamadunis (BOD,) (UAE.WAO.006/2553 (Thailand-Japan)
4 |BOD Incubator Arco UR-1320 / Technology Promotion Association 24TM587 1 Apr 24 31 Mar 25 -
(UAE.WAO.018/2551) (Thailand-Japan)
5 |Analytical Balance YBIUWTIUTINEDE Mettler-Toledo 1129361010 Technology Promotion Association 24MM292 11 May 24 10 May 25 -
(Repeatability 0.01 mg) (Suspended Solids) (Thailand-Japan)
6 [Hot Air Oven Memmert UF55 / Technology Promotion Association 24TM589 2 Apr 24 1 Apr 25 -
B212.0411 (Thailand-Japan)
7 |Analytical Balance ﬁﬁz\lwuu,a:vlﬂmuu (Oil & Grease) Mettler-Toledo XSR204 / National Food Institute, 24MM293 11 May 24 10 May 25 -
(Repeatability 0.1 mg) C117635043 Ministry of Industry, Thailand
8 |Atomic Absorption m:ﬂUI’J (Pb) Agilent System ID:G8432A Thailand Institute Of Science MTC.ACL. 24 Jan 24 23 Jan 25 -
Spectrometer (AAS) uaaLion (Cd) Technologies AA240FS / And Technological Research (TISTR) No. 486/65
mﬁﬂ“{ﬁ%u@ (Total Iron) MY 13160001
9 [Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 23 12 Nov 24 -
(ICP) Technologies GB8015AA / Co.,Ltd. Maintenance
MY 18030001 Checklist

a o I3 a_ ¢ § & ad a o 6 o
UIBN QVL%LG]@? LORWIRTG LLOUG LaWALUIII AUDTALAWYN INNG

#o9l JUAMImasauauuIAIzI% ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS

Certificate Page 01/02




Iﬂiamsm”lwﬂ’muﬁww‘jmu@iammu FrsmanfiedsT-1iasnesmil Lﬁauuns’mu-ﬁqmw .6, 2567

List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Laboratory Equipment for Water Analysis
10 |Incubator LLUﬂﬁL?UﬂQ&JIﬂﬁWa‘ﬁmﬁﬂwﬂ Memmert IPP 260 Technology Promotion Association 24TM648 1 Apr 24 31 Mar 25 -
(Total coliform bacteria) (Thailand-Japan)
11 |Incubator LLUﬂﬁL’%'UmquﬂaaIﬂMafw Memmert IPP 260 Technology Promotion Association 24TM650 3 Apr 24 2 Apr 25 -
(Fecal coliform bacteria) (Thailand-Japan)
12 |Water Bath Memmert WNE 14 / Technology Promotion Association 24TM29 10 Feb 24 9 Feb 25 -
L416.0606 (Thailand-Japan)
13 |Water Bath Memmert WNE 14/ Technology Promotion Association 24TM30 10 Feb 24 9 Feb 25 -
L416.0612 (Thailand-Japan)
14 |Analytical Balance OHAUS C236754745 DKSH (Thailand) Ltd. C01234158 8 Dec 23 7 Dec 24 -
15 |Auto Clave ALP CL-40L / Technology Promotion Association 2402281-001-01 2 Aug 24 1 Aug 25 -
808763 (Thailand-Japan)

Due Date of Calibration* : NMMWWAMNLHWNITFAUINEUUI2I11 adreiasilaz 1 a59

uTEh gluwida ueuwAse uaud 1BudiAETI Aeutauaur $1na

ﬁadﬂﬁﬁﬁmswwaaumummjm ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS Certificate Page 02/02
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Foundation for Industral Development National Food nstrute ful L

Food Indusirial Laborafory Senvice Center CALIBRATION D081

Calibration Certificate

Certificate No.: 2401718-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD,
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangehack, Prakhanang, Bangkok 10260

Page 1 af§
Equipment: PH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231185210
ID No.: UAE WAT.010V2553
Order No.: 2401718
Operation No.: 2401718-001
Date of Receipt: 27 February 2024
Date of Calibration: 11 March 2024
Calibrated by Mr.Manas Somsak Approved by

Specialist [ MePheraphat Tuanjit )

Manages, Division of Callbration Laboratory

Date of Issue: 12 March 2024 ible far the Technical Team
The are for a confidence prabability of 5%,

This Carsficats  issusd in scconfance wilh ihe conditians of accreditation grantsd by e Thai Laborstory Accraditation Schama which has assessed
the measurement capabiity of the laborstary snd & traceabiily o Fecogrized natcral Slandands and 10 tha units of measurement realzed &t e
camespanding natonal standands borstory, This certificals may a0 Be seproduced oiher S in Nl gecep! with 28 price wiitten approval of
National Food institute.

F-C5-008 Revision: 01 Date: 20-04-65

T,
o

N\

- FEETNSSLABLIYA0STaan LS EL x
n I ALEiLEN e SO UEIN S 3R E RS S LSS '4,,,//",_".:\'\.\?‘
Foundation for ncustnal Development National Food nstiute il SETiss ez
cod indusinal Laboratory Service Certer ALIBFEATICN 0
Calibration Report
Certificate No.: A0TTIE-B01-01
Equipment: B Meter Resolution:  007pH . 1wy
Manufacturer:  METTLER TOLEDD Modei: SevenEasy pH
Sarial No. 1231155210 Type: Bench tap
D Na.: UAE WAT 01002553
Date of Calibration: 11 March 3024 Page 2ol 5
Location: Chemical Cafibrasion Labaraiory, Natianal Faod Insstuts
Environment Condition: Amblent Temperaturs: | 234 + 15 ) C Relative Humidity: | 51 + 3 ] %
‘Condition of Eguipment: Good Condition
‘Condition of this Resulls of Calibration
1.Calbration Method Wi-CC-002 - In house method based 1 by and
ceified reference matenal [CRM)
2. Rafererecs Standands @ Cartfiad Rafarenca Matarial
Inatramants Swrial { ID Na, Conificate No. Du Data
21 DE Vatage Calbrator 2709007 Fluke 23€2003 14 June 2024
22 Digtal Thermameter 20007 Fluke ©C BR0STO-00 30 Cictaber 2024
2.3 Thermo-Hygro Meter NFLETH 014723 lesio CC 66035301 3 April 2024
Carlified Raferance Matsrial Lot No. Manufacturer BelN Expire Date
2.4 pH bullar 400 {Primary pH bulier Soksen) BAARAZ CPACham PH216.LS 13 April 2025
2.5 pH buffar 6 865 {Primary pH buller Soksen) BAARA3 CPAcham PH21TLS 13 April 2025
26 pH buffer 10,01 {Primary pH bufer Sokon) 888844 CPAchem PH220.LS 13 April 2024
2.7 pH buffer 7.00 {Standard pH buffer Sciutian) fet) HACH LANGE GmbH S11M04 16 Crlober 2025
3. This certifcation is fraceabie 1o The Inlemational System of Linit (S1 Unity
3.1 Instumants Ng.2.1 hrugh NSC-TISI-TES 17025 Laboratory Accredtion of Calbrasion No. 0008
3.2 Inswumanis Na 2.2 and 2.3 threugh NSC-TISHTIS 17025 Labarstory Ascredtion of Cablesson N 0061
3.3 Carthied Raloreees Maloral Mg 2.4 10 2.6 vacesbim o Primary medsumment methos- Hamed cal using calbeated

. Eaenmater, and s Selution
prepamation and cetied by CRAchem Lid & accredied o 150 17054
and ISONEC 17025

3.4 Cortfiod Rularenca Matarial Ng.2.7 \acesbd tp  PTES Carificale Nr. PTE-PHOA-SE330504123 and Cerificate Nr. PTB.
FHOB. i

Brsunschwaig, Garmarny)
4. This conificals was conited cely fr he rsinment wo calibralad

8. This result of calibration was found accurste 33 shiven on dale and place of cabbraton orly.

F-C5-012 Aewvision: 01 Date: 20-04-65

St
S
geannssudauIyalsdasn ULz nis L =
ALl A RTINS Ra NS EUS TS P
ol X
Foun: an for In y o = [ Tolygl st
‘cundatian fer Inclsirial Cevelopment Nafional Foad Rstrute NETISLTIS 11025
Food Indusinial Laborstory Sence Center CALIBRATION 0081
Certificate No.: 2401T1B-00181
Equipmant: pH Mater Resolstion: 0.0 pH 1my
Manufacturer: WETTLER TOLEDO Maodel: SavenEasy pH
Serial No.: 120 Type: Bench tap
10 Ne: LA WAT 0102883
Date of Calibration: 11 March 2024 Pagedafs
Calibration Results:
1. Calibration of pH Meter { Marusl Temparsturg Compersation 81 25 °C
Infiset value befare adjust: -0.4 mv)
Nominal BC Voliage Standard Avurage Indicator Reading Uncestainty | Coverage Factor
wH Lm¥] my oH {tmiv ) (3]
o adan 414 000 0.58 an
2 208814 Fao 200 0.58 00
4 177 4B 178 400 0.58 200
& 50.160 £l B00 058 200
7 0.001 o 700 058 200
[ 59,150 50 B0 [X3 200
10 774 ATT 10.00 [ 200
12 295811 206 1200 .58 200
14 12118 814 1400 [ 200
2. Calbration of pH Mater with Electrods | Manual Tamparates Compansaton at 25 °C )
Equipment:  pH Ekecirods Type:  Combined Elecvnda
Manufacturer:  METTLER TOLEDO Modal: s Scikds
Surisl No.: 065701 Do, N
Parformance of Elctrade system  {Theee-Paint Calibratian a1 gH 4, 7 and 10}
Cartified Value Sl ldiesios Fiaaiing i Caverage Factor
@28°C IsH) [ ™ 1£5H) 5
4,008 401 188 00071 200
7.001 .00 13 £ 0.0086 200
10.010 10.01 160 a1z 0.0085 200
E.BGS AT 21 - Q0074 200

F-C5-012 Revision: 01 Date: 20-04-65

gEamressuUEILLS0Sd san ILaTInS

LSrEA U BN S aEa I NSSUET S :’1,4”/""‘\/,—-_\\‘\\;;‘"
undaticn for nssing Developmert Naional Food Insiiure Ml AT e
Food indusing Laborafory Service Center ALIBRATION 0061
Calibration Report
Certificate No.: 2401718-001-01
Equipment: Digital Themometar with RTD {pH Meter)
Resolution: o1 g Model:  SevanEasy pH
Serial No.; 1231155210 IDNo.:  LAE WAT.0IVESSS
Manufseturer:  METTLER TOLEDO
Date of Calibration: 1 March 2024 Page 4 o1 5
Location: Chamical Calioration Lakoraiory. Matinal Food instiute
Environment Condition: Ambient Temperature NBe 1%
Relative Humdity % x 2 %
Conditon of thes results of Calibration;
1. Calibration Method - In house method; W-TE-025 by comparison with standand thesmometer.
- The delarsingd by comgaring with & known | s
fram a standard ressiance thermameter,
The temperatire scale in use al this isbaratory i the keenational
Temperature soale of 1990 | 1580 ).
2. Reference Standard Insinumant
Ingtrumant Model ‘Senal No. Certificate No. Dun Data Through
HANDHELD THERMOMETER 1523 118184
PSL-T 087766 Of-Jun-24 TIETR
Platinum Resistance Thermomeler (PRT) BEZTA B77an

Suppor Equipment - - Low Temperssure Bain (ISGEAL-H], Model: Eurapa-§ Pus Basic, SIN. 34150212

3. This certificate is traceable o Internstianal System of Units (S1 Units)

4. This cersficale was certfied onfy for the instnament we caibraisd

5. This resut of found e 2z and of .
£ Conditon of Calibrated tem Good
7. Resul of Calioration El Wihaut adjustment I:l Adier adpstment

F-CS-012 Ravision: 01 Date: 20.04-68
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&= DKSH

R\ LT
N\ e“l,l‘:j/"’.
FEanrssulEILIYSlsdaanItLaIns T = - .
= " S 3
min =il AN Certificate of Calibration
—— O S o NSC-TISLTIS 17028
b CALIBRATION 0081 £/H S
. M Equipment: CONDUCTMITY METER Certificate No.: C24240057
cal k brat! an Report Model: Lab 855 Iszued Date: 11 March 2024
Serial No. (or ID.): 16300356 Job MNo.: WO-00020308
Manufacturer: Sl Analytic Page: 1of 2
Certificate No.: 2801718-001-01 Electrode Serial No. 18070067 Model : LF413T Brand : S| Analytic
Equipment: Digiad Thermameter wih RTD {pH Meter) Caondition: In Condition
Resolutian: a1 °g Moce: SevenEagy pH
Sarial No. 1231165210 IDN:  LMEWAT0102553 Customer: United Analyst and Engineering Consultant Company Limited
Manustoser  METTLER TOLEDD 3 Sol Udomsuk 41 Sukhumvit Road,
Date of Calibration: 11 March 2024 Page Sl 5 Bangckak, Prakanong, Bangkok 10260 Thailand
g il B Environment Condition: ~ Temperature 23 ¢ + 2 g
e Humidity 50 %RH 15 %RH
The probe was immersed in bouid bath or dry bath 1o 8 minmum depthof 100 mm.
- Description of prabe, model A SN i 5 @
Calibration Place: Environment Laboratory, DKSH Technology Limited.
Divsergion of probe - Diameter 4 mm., Length 120 mn,
Shesath enalarial Stginiass Sieal 2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Standard Uneartsinty
UUC* Reading  [C)| Carrection Value [°C)
Ferdeamh oe £ 0T ] Calibration By: Mr. Pongpisut Suebchantha
1k o hal e Calibration Date: 11 March 2024
= i o s The Method used: In housa method, CAL-WI-49, base on ASTM D 1125-14 and D 5381-14
= s o i Traceability: This certificale is traceable to the &1 Units maintained by CRM of NIST(SRM)
through CPA chem Co., Ltd. (ISONEC 17034) Certificate No. 960753, 820591,
Lo 590593
- UUC" : Unit Under Calibration
(Mr.Pongpisut Suebchantha) (Mr.Mitinun Srihawan)
Person in charge Autharized signatory
This certificale is Boeued the unils of measuremant acconding o the International Systam of Units (S1). It provides taceatilfy of measurement o imernational or
ather recognized nati laborstaries.
Tha repar uncarlainty of measuremen! was based on siandard uncertainty mutipled by coversgs facior k= 2, prividing & kvl of confidence of et gt - i i R s e Rk e

approwmately 85 %
5 . provide 8 kevel of confidance of appraximataly 55%, It i determingd in accordance with the Guide to Expressicn of Uncertainty in Measurement (GUM).
These results may be afacted by deviations from specified conditions. The results relale only (o the itams testad, calibrated or sampled. The repart shal not be
rapreduced exceot in full without acoraval of DKEH Technoloay Limited.
F-CS-012 Revision: (1 Date: 20-04.55 S S
[D#EH Technalogy Limbed
2913 frusAet uEn s e Taue mpanwineue 10260
2533 Bukrwmwil Road, Bangchak. Pheakhanong, Bargkok 10260

Fhane: +60 2636 700 Emsl; [ tﬂﬂmﬁwﬂ‘)u %

Delivering Growth - in Asia and Beyond. CAL-FM-CZ8-09: 12 Sep 2022

&%= DKSH

Certificate No.; C24240057 Page: 20of 2
Calibration Results:
Before Adjustment AND-JAPAN)
LRVICES
Standard Unit Under Calibration Coverage Factor S
Correction Uncertainty ( £ ) e = NBC-TIBLTIE 08
Conductivity Solution Reading (k) RET1E-N0 CALIBRATION 3008
25.000 wSicm 267 wsiem -1.700 HS/cm 2.00 021 pSicm
1413.0 wSiermn 1428 wSicm -15.0 nSicm 2.00 a0 wSem Cort. No.: 24TMSS8
113 mSicm 108.4 m&/cm 29 mSicm 2.00 067 mSlem Certificate Of Calibl‘ation Page: 10of3
After Adjustment ; at 1412 pSicm Equipment : OO kinoksior
Standard Unit Under Calibration o i Coverage Factor UrceE TE)
orrection ncertainty { £ =
Conductivity Solution Reading (k) Manitfecidrer: ARCO
25000 pSlom 58 uSiem 0900 pSiem 200 021 uSiem Model : VR0
14130 uSiem 1413 nSicm 0.0 uSicm 2,00 a0 pSiem
Serial No. :
113 mS/em 107.5 m&/em 38 mSiem 2,00 0.67 mSicm
D No. : LIAE WA, 006/2553
Submitted by : United Anatyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road.
Bangchak, Phrakhanong,
Bangkok 10260
The End of Certificate Location : Lab Floor 2
Received Order : 01 Agpril 2024
Calibration Date : 01 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30) %
Calibrated by : Krisda Malee

Approved by :

{ ) Panpan Paipim
{ v") Suwit Imjai
{ ) Kunchit Promprat

Issue Date : 5 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be repr

v B A T1al $1iTa
CEH Technology Limied
2533 num S A AL A RS 10260
533 Sukhurivet Road, Bangchak, Phrakhancng, Banghok 10260

Fhane 164 2535 7000 Emait Watiite ot hatand lana"{l‘ig{!ytgu lﬂﬂa’]ﬁmmﬂﬂu

Delivering Growth - in Asia and Beyond. 05 12 Sap 2022

Approval of the

A D0E5064
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Equipment : BOD Incubator Cert. No.: 24TM588
Condition As-Received :  LUsed ltem Page: 20of3
Reference : 2404-00040C-2

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according to direct

measurement method with Data which with Temp Detector { RTD .
The temperature scale used was based on ITS-80,

Condition of this result of calibration

1. Reference standard Instrument:-

Instrument Serial No. Cart. No. Traceable Due Date
1) Data Acquisition MY5T013711 23LM115 TPA 11 Jul 2024

2. This certificate is valid anly to the item calibrated on date and place of calibration.
3. This certification is traceabla o the International System of Unit,
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibr: - { * )} Without Adjustment
Function of UUC Temperature Source
Fresh air setting : Mot Available Environment during
R A inni Finished
Temp. ( °C ) 28 27
{ REL Humid. { % ) 45 47
2 = AC Supply ( Volt ) 220 221
1 patr? Ref. Std.
X ?BH_Q Position : i
5 i 3 1 22-18RTD-21
I 2 18RTD-212
> _“.,“S.'z;x— = / 3 1BRTD-2/3
- 4 18RTD-214
5 1BRTD-2/5
[ 18RTD-2/6
T 18RTD-2/7
Probe Installation Detalls : Dimension of Ghamber : 8 JORTI 26
o A0 o D= Gl 9 (ref.) 1BRTD-2/8
b= 10 cm U 12 m
= 10 cm H= 12 m

Capacity = 0.88 m?

1ond1
a1209741

LUAE FMA6.0.00 6 30L08-5EP-2020

fvungavildeu
References Certificate Number. : 234TM588
Equipment : BOD Incubator
Model : UR-1320
Serial No.: -
ID No. : UAE.WAQO.006/2553
Manufacturer : ARCO
Calibration Point : 20.0 °C
Unit Under Calibration Setting : 20.0 °C

Te i
) [
:
g {ref)
H 6 LHR2
@
T 7
3
—————— - }Lc D
Wiz
Lo iz b
—
a
o \Af

sUnmwiAtasdie uanueilldunsaouliioy uavdndnual @ uansgavinuldonu

o o |
RV TS g Py IV FIEPIVET I SO

ot UL

1 bt buadodot wtabirusivis st SONATTIIAIUAN

Equipment : BOD Incubatar Cert. No.: 24TMS588

Condition As-Received : Used Itam Page: 3of 3
Reference : 2404-00040C-2
Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available
Calibration | UUC* uuc* Temperature TOIIIPDI’IluI’& Overall | Covarage
Foint | Setting | Reading stability uniformity  |Variation| Factor
('c) (*cy | (*Cc) (£°C}) (c) (c) k
20.0 200 | 188 047 0.69 14 2
Calibration Measured Temperature | “C |
Point Position
{'c) 1 [ 2 [ 3T 4 5 [ & [ 7 [ 8 [8wef)]| (2c)
20.0 | 20289 | 19.835 | 20128 | 19.985 | 20.190 | 20.180 | 20.300 | 20.457 | 20.248 0.67

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

Temperature stability : One-half of the greatest i i of p al any one Sensor.
Temp formity : The difference of measured temperatures at any sensors and the measured
ftemperature at the reference location which are observed at the same time or at as close an chservation time as
possible to determine the temperature pattern or homogenaity within the chamber under steady-state conditions.
Overall ion : The Di af the i and mini maasured throughout observation.
UUC* : Unit Under Calibration

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

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

-olo-

nd13
a1209740

NSC-TISITSTTIZ
CALBRATION 0038

Ceart. No.: 24TMS87

" " . Page: 1af3
Certificate of Calibration
Equipment : BOD Incubater
Manufacturer : ARCO
Model : UR-1320
Serial No. :
1D No. : UAE. WAD.018/2551
Submitted by : United Analyst and Engineering Consultant Co.,Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floor 2
Recelved Order : 01 April 2024
Calibration Date : 01 April 2024
Ambient Temperature : (26£10)°C
Relative Humidity : (50+30)%
Callbrated by : Krisda Malee
Approved by :
Approved Signatory
{ ) Ponpan Paipim
(V") Suwit Imjai
()} Kunchit Promprat
Issue Date : 5 April 2024
The Uncertainties are for a confidence probability of approximately 95%
'
enanslueuRu

A 0065063
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Equipment : BOD Incubator Cert. No.: 24TMS&T
Condition As-Received :  Used ltam Page: 2of 3
Reference : 2404-000400C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO02 based on TLAS G-20 according to direct
measurement methed with Data Acg which with Resl I Detector | RTD ).
The temperature scale used was based on ITS-20.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MYSTO13711 23LM115 TRA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This iff is 1o the | System of Unit,

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Not Available Environment during calibration
Finished
Temp. { °C ) 27 26
REL Humid. { % ) ) 49
AC Supply Vol ) 221 220
position: | Re-std.
o ID No.:
1 18-18RTD-01
2 18-18RTD-02
3 |18-18RTD-03
4 | 1818RTD-04
5 18-18RTD-05
[
7
Probe Installation Details : Dimansion of Chamber : 8
Sl i Fileia 9 (ref) | 18-18RTD-08
b= 10  cm = 1.2 m
ce= 10 cm = 1.2 m
Capacity = 089 m?
0
mnms‘lumugu
a120974

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKDK 10250 e Mz

TEL.0-2717-3000-20 FAX.D-2718-8484 CaLIBRATIGN bioa

Cert.No.: 24MM282

Certificate of Calibration

Page.: 1of3
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : AB204-SIFACT
Serial No. : 1128361010
1D No. : LAE. WAS.002/2552
Submitted by : United Analyst and Enginearing Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhancng,
Bangkok 10260
Location : Balanca Room (108}
Recelved order : 11 May 2024
Calibration Date : 11 May 2024
Ambient Temperature : 15°Ctod0°c
Relative Humidity : 30 % to 80 %
Calibrated by : Khit Ruttanaprapachai
Approved by :
Approved Signatory
{ ) Ponpan Paipim
[ ) Suwit Imjai
{+ ) Kunchit Promprat
Issue Date : 15 May 2024
The Uncertainties are for a confid jprobability of app 95%
This caetificate may not be reproduced othee than in full, except with the priar writien
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Senvices.
'
naslumunu

Equipment : BOD Incubater Cert. No.: 24TMS87
Condition As-Recelved : Used Item Page: 3of 3
Reference : 2404-000400C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Sourca
Fresh air setting : Mot Available
Calibration | UUC* | UUC* Owverall
Point | Setting stability ity Factor
{‘c) {’Ci1] (°C} (£°C) (°c) {°C) k
200 200 | 200 045 0.55 1.3 2
Calibration Measured Temperature [ °C ) f
Point Position .
[l L o T T T e s ] e T [ e
200 | 19.954 | 20.183 | 20.235 | 19.707 | 19.706 | 19.739 | 19.785 | 19821 | 19828 | 066

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

Temperature stability : One-half of the greatest af P at any one sensor.
Temp : The i i of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as closa an obsarvation time as
possible to ine the pattern or ‘within the chamber under steady-stale conditions.
Overall Variation : The Differanca of the maximum and minimum measured temparatures throughout chsarvation.
Uuc* : Unit Under Calibration

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

The reported uncertainty of maasuremant was based on a standard i iplied by a
factor k, providing a level of confidence of appraximately 95 %.

-olo-
enaslumunu
a1209742
Equipment : Electronic Balance Cert.No.: 24MM282
Condition As-Received :  Used Itam Page: 2 of 3
Reference : 2405-M660C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB0M based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard Instruments:-

Instruments Model Serial No. ID Ne. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0013-24 25 Jan 2026

2. This certificate is valid only to tha item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the peint spacified by customar.
4. This cartificate is not cerified for any commercial transaction.

5. This certification is fraceable to the Intemational System of Unit,

Result of calibration { ) Without A (™) Aftar Adj by Internal Cali
Range capacity : 0 g to 22 g Resolution 0.0001 1]
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (g) (g) (tmg) (k}
100 100,0000 0.0000 0.18 206
200 200.0006 -0.0006 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(9) of Reading (g )
100 0.00007
200 0.00005

wnm's‘l:imuqu
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Cert.No.: 24MM252
Page: 3 of 3

Equipment : Electronic Balance
Condition As-Received :  Usad ltem
Reference : 2405-01660C-1
Result of calibration Z E) ofife

2. Effect of off center loading +
A mass of 100 g was placed to various position on the pan. [e][c]

The welghing machine reading error oblained is given in the tabla Franl Faomt From
Maximum difference between

0 T 0 T

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g) (g) (g} (g)
-0.0004 -0,0004 -0,0003 -0,0003 -0.0004 0.0004
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (xmg) (k)
Unload 0.0000 0.0000 0.15 213
o.M 0.0100 0.0000 0.15 213
0.05 0.0500 0.0000 0.15 213
0.1 0.1000 0.0000 0.15 213
0.5 0.5000 0.0000 015 213
1 1.0000 0.0000 0.15 213
10 10.0000 0.0000 0.15 211
50 49.9999 +0.0001 0417 2.06
100 00,9000 +0.0001 0.19 203
150 149.0098 +0.0002 0.28 2
200 1899980 +0.0010 0.30 2

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

factor & , p a leval of cc of app 95 %.
-olo-
:
wenanslumungu
Equipment : Hot Air Oven Cert. No.: 24TM580
Condition As-Received :  Used llem Page: 2of 3
Reference : 2404-00040C-3

Procedure Used :-
Calibration were conducted using calibration precedure CP-OT0Z2 based on TLAS G-20 according fo direct
measurement method with Data Acquisition which connected with Resistance Temperature Datector [ RTD )
and Thermocouple Type T.
The temperature scale used was based on [TS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrurment Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MYST013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification Is traceable to the International System of Unit,
Remark : TPA : Technology Promotion Association | Thailand - Japan )
Result of Calibration :- (") Without Adjustment
Function of UUC’ Temperature Source

Fresh air setting : Close during calibration
2 s i Finished
Temp. { “C ) a7 28
= i REL Humid. | % ) 47 48
AC Supply | Vot ) 221 220

Ref. Std. ID No.: @
at

i Point
(120 to 180 )
Position : -c {104)°C
1 21-18TC-01 | 22-18RTD-2/1
w o |Esaleao] bl d
3 21-18TC-03 | 18RTD-2/3
4 21-18TC-04 | 18RTD-24
Probe ion Details : Di ion of Chamber : L _21-18TC-05 | 1BRTD-2/5
a= 50 cm D= G 6 2118TC-06 | 1BRTD-2/6
b= 50 cm W= 0.80 m T
6= 50 om H= 075 m 8 |
Capacity =  0.30  m® 9 (ref.) | 21-18TC-08

enaslumunu
a 1209739

534/ PATTANAKARN ROAD 501 18
TEI 30

MEC-TIBLTIETTIZ
4 CALBRATION C038

Cert. No.: 24TM589
Page: 1af 3

Certificate of Calibration

Equipment : Hot Air Ovan

Manufacturer : Memmert

Model : UF 55

Serial No. : B212.0411

ID No. : UAE WAD.005/2556

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

Location : Lab Floor 2

Recelved Order : 01 April 2024

Calibration Date : 01 - 02 April 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+£30) %

Calibrated by : Krisda Malee

Approved by :

roved Signatory
{ ) Ponpan Palpim

(") Suwit Imjai
{ ) Kunchit Promprat

5 April 2024

Issue Date :

The Uncertainties are for a

Approval of i

li)ﬂﬂ']‘i‘lljﬂ‘]‘l]?.l
6

A 00650

Equipment : Hot Air Oven Cert. No.: 24TM588
Condition As-Received : Used ltem Page: 3of3
Reference : 2404-00040C-3
Result of Calibration :- {* 1 Without Adjustment
Funetion of UUC* : Temperature Source
Fresh air setting : Closa
Calibration | UuC* uuc* Temperature Temperature | Overall | Coverags|
Point | Setting |Reading stability Factor
(=] (*C) | (*C) (£°C) ('c) (°c) k
104.0 104.0 | 104.0 0.032 0.47 0.84 2
120.0 120.0 | 1200 0.12 072 1.3 2
180.0 180.0 | 180.0 013 1.2 1.5 2
c L)
Point Position
4G} 1 2 3 4 5 6 T 8 |oqret)| (2°C)
104.0 104,464 | 103,847 [ 104226 | 104,252 [ 104.106] 103,601 | 104.275] 104.127 [ 104.013 0.42
120.0 120.486) 120.088 | 120.635( 120.596 | 119.531 118.644 ] 120.364 | 120.144 | 120.158 11
180.0 180.574 | 179.768 | 180.285| 180,870 179.554 | 179,790 | 180.267 | 170.861 | 178.802 1.1

Average* : The avarage of 30 valuas in each position.

Temperature stability : One-half of the greatest i of we at any one sensor.
Ti : The i af res at any sensors and the measured
tempearature at the reference location which are observed at the same time or at as close an obsenvation time as
possible to the pattem or y within the chamber under steady-state conditions.
Overall iation : The Di of the and minimurm P nes ghout {
uuc* : Unit Under Calibration

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

The repeded uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, provi a level of of ap 85 %.

=o0o-

wnaslumu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Jlac-MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES /

53414 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 h e BB
TEL.0-2717-3000-29 FAX.0-2719-8484 CALIRATION D508

Cert.No.: 24MM283

Certificate of Calibration e

Equipment : Electrenic Balance

Manufacturer : Mettler Toleda

Model : X5R204

Serial No. : C117635043

1D No. UAE WAS 02125864

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

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,
Bangkok 10260

Location : Balance Room (108)

Received order : 11 May 2024

Calibration Date : 11 May 2024

Amblent Temperature : 15Cro40’c

Relative Humidity : 30 % to 90 %

Callbrated by : [Khit Ruttanaprapachai

Approved by :

prove y

() Ponpan Paipim

() Suwit Imjai

() Kunchit Promprat

Issue Date : 15 May 2024
The arefora bability of approximately 95%

This cartificate may not be reproduced ather than in full, excapt with the peice wiitten
Appraval of the head of Carporate Services 3 : Eguipmant Calibration and Testing Sarvicas.

wnanslumunu

-

.“m\

Equipment : Electronic Balance Cert.No.: 24MM293
Condition As-Received :  Used ltam Page: 3 of 3
Reference : 2405-01660C-2

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various pesition on the pan.
The welghing machine reading error obtalned Is given in the table

Maximum difference between
Position 1 Position 2 Paosition 3 Position 4 Paosition 5 off-center and central loading

(g) (g} (a) (@) (g) (g)
+0.0002 -0,0001 0,0000 +0.0002 0,0000 00003
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading  Correction  Uncertainty Eactor
(g) (g) (g) (+mg) (k)
Unload 0.0000 0.0000 015 213
1 1.0000 0.0000 015 213
5 5.0000 0.0000 015 213
10 10.0000 0.0000 015 21
20 20,0000 0.0000 0.19 203
50 50.0001 -0.0001 0.198 2.08
&0 60.0001 -0.0001 0.19 2,04
B0 80,0001 -0.0001 0.27 2
100 100,0002 -0,0002 027 2.03
120 120.0001 -0.0001 028 2
200 200.0001 -0.0001 0.3 2

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

=olo-

enaslumunu

Equipment : Electranic Balance Cert.No.: 24MM283
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2405-01660C-2

Procedure used :-
Calibration ware conductad using in-house calibration procedure CP-0B01 based on UKAS LAB 14
according to direct measuremant method against standard weight.

Condition of this result of calibration
1. Reference standard instrumants:-

Instruments Model Serial No. ID No. Test raport No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-D013-24 25 Jan 2026

2. This certificate is valid anly to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.

5, This is fo the System of Unit.
Result of calibration | ) Without Adjustment { * } After Adjustment by Internal Calibration
Range capacity : Dg to 22 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} {g) (a) {xmg) (k)
100 100.0000 0.0000 0.27 203
200 200.0001 -0.0001 0.3 2
After Adjustment :
1. Determination of the standard deviation of welghing machine {n=10)
Applied Weight Standard Deviation
(g} of Reading (g )
100 0.00007
200 0.00007

lﬂﬂﬂ'l‘ﬂ!jﬂ')‘UQﬂ

CrossLab

Fioem baight 1o Dutgamne.

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agitent Prevenlive Mainlenance provides faclory recommended service for your analytical
systemns o assure reliable operation and the accuracy of your results.

Delwvered by ighly traned and certified service engineers using genuine Agitent parts and
supplies, Agilent Preventive Mantenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation,

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

For more information about Agilent Technologies serices please visit our web site using the
following URL  http/fwww ggiltent.comfen-us/services

LCHON

Customer Information

1 Customers should provide all necessary operating supplies upon request of the engineer.
2 A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

3 Any parts, not included in the Parts Lists section of this document, are not part of the
recommended Praventive Maintenance service, nor ar2 they included in the price of this
service

4 If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be arderad separately and charged as a repair, which may incur
acditional costs

Revisior: 19,00, lssved: Novernber 2021

@ hglent Technoleges, Inc. 2021
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C.&uilant Lab
10ss Instrument Preventive Maintenance Checklist

T ki 1o Davaen
Important Customer Web Links

«  For more information about Agitent Technologies services, please visit our websile using the
following URL: http/fwww.agilent. com/er-us/products/crosslab-instrument-services/ service-
repair

o Toaccess Agilent University, visit httpy/ fwww agilent comyerosslab/university/ to learn about
training options, which include online, classroom and onsite delivery.
A training specialist can work directly with you 1o help determina your best options.

® A useful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumabiles for new instruments, and other valuable information
Check out the Resource Page here: htlps/ fwww agilent. comien-us/agilentresources

® Need technical suppart, FAQs, supplies? - visit our Support Home page at
httpd fveww.agilent comy'search/support

e Getanswers. Share insights. Build connections:
Jain the Agilent Community al https.//community agilent comywelcome
Service Engineer's Responsibilities

e Contact the customer and ensure that all v supplies are available before 1he
preventive maintenance visit.

»  Confirm the shility of the instrument to deliver continued safe operation as established via the
Agilent A4 safe aperation flow chart, (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

= Onlyselect those pages that refate 1o the system or module being serviced.
= Complete empty fislds with the relevant information.
«  Cornplete the relevant checkboxes in the checklist using either a "X or tick mark "™

* Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

»  Complete the Praventive Maintenance service in the order of the tasks listed.
»  Complete the Service Review section together with the customer.

= Complete the fields for page numbers at the foot of each selected page

s Complete the total number of pages field in the Service Completion section

o Ask the customer to sign the Service Completion section including the customer's and your
signature.

Thig information is subject to change without notice.

Feisii 1000, Issued Naventber

@ Agitent Technslogies, Ine 2071

Agilent
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CrossLab o—

From Insight 1 Ovtsone

antive Maintenance Checklist

FLAME SYSTEM section
a s
Electronic components
aflé
& confirm p

@ For Dual Beam instruments
diagnostic.

n not applicable

w and confirm instrument configuration data in SYD

¢ supply voliages using the SVD Power Supply diagnostic
Confirm RBEC frequency using the SVD RBC frequency

Mechanical components

all mator drives over the full range of their travel
£ Monochromator drive
£ Slit drive
& Lamp selector
0 ABA wik
Optics components

I Check that extermnal ¢
ZI/J-.;-\ SV and parform Mong Wavelength Comection.
{ WD and perform Siit Calibration,

andd perform Grating Squareness Diagnostic.

surfaces are clean - Clean or replace as reguir

:riorm Wavelength Repeatability.

and meaasure
n degradation due

istomer to supply per their
are showing em

pect selected HC lamps (o
~h lamp. Advise customer if

= track properly. Advise custormer if
due to age.

I.Bflﬁ'libl'm‘l.lf]ﬂ

Agilent
CrossLab ;

Froee iraight 12 Cukcarms

intenance Checklist

System Information

O Check this box if an instrument configuration repart is attached instead of completing the

Instrument System Mame and ID

Instrument System Site and UNITED  pal ST AP EMGWEERE condultant. / %rd Lab
Location F

List the Serial Numbers of each
Componant

1 G WAILA ¥y 316 DOO Y\

List System Component Product Numbers

ance checks

Agilent

mnms‘bihuqu

Agilent
Cros S La h Instrument Preventive Main
Sample Introduction and Atomization

D/lnsuect the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type.

nce Checklist

E{fclean the burner slot with & clean white card.
Check the uniformity of the slot width.
B/C_Iean the burner if required.
@/Cha nge the burner o-ring.
@ Clean the nebulizer, spray chamber and liquid trap.
E]fChange all o-rings and seals in the nebulizer, nebulizer block and spray chamber.
Bl Check that the pressure relief bung releases readily.
@ Change a-rings on the fuel and oxidant delivery barbs
I Leave the liquid trap EMPTY and verify the flame will not ignite in this state.
& Refill liquid trap and check that overfill drains freely into the drain/waste tube.

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

D/Check and clean the igniter electrode

i mpo fety interl

& Pressure test for leaks

[ Leak test gasbox intermal components and connections

D/Chcck safety interlock status and operation using the SVD interlock monitoring diagnostic.
Analytical performance for Flame systems

Ef/Ignite a flame.

E/Chec:k that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.

Z1 Optimize the instrument ready ta perform Cu sensitivity test

B’C_reate a manual method to perform a Basic Cu ABS test - "Final Performance Testing *

Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the &4 PM Performance test results and measurements table.

-Agilent

@naslumuny



CrossLab

From g, 12 etz

Instrumeant Preventive Maintenance Checklist

FURNACE SYSTEM section
A Section not applicable
O weview and confirm instrument configuration data in SVD
O confinm power supply voltages using the SVD Power Supply diagnostic
O Run SVD tests to exercise all motor drives over the full range of their travel:
0 Monochromator drive
Q  Slit drive
o Lamp selector
Optics components
O Check that external optical surfaces are clean — Clean or replace as required
O Use SVD and perform Mono Wavelength Correction.
O use SWD and perform Siit Calibration.
3 uss Sv0 and perlorm Grating Squareness Diagnostic.
O use 5vD and perfarm Zero Order Offset/Mono Cormection.
3 use svD and perform Wavelength Repeatability.

O Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing ermission degradation due
1o age

O inspect the GTaA workhead gas hoses and connections for leaks

O Pressure test for gas leaks

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

O Inspect the GTA workhead water hoses and connections for leaks

O Check all graphite components and replace if necessary
Feraugiviy 10,090, Isued, Nowerrbor 2021

© Agier Technologies, ng. 2027

- Agilent

W3
enenslumugu
Agilent
CrUSSLab Ingtrument Preventive Maintenance Checklist

Pt esighn 10 Dsconmt.

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

O Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 510 minutes.

O wash the T-piece under a tap with a strong flow of water,

O FRinse with distilled water through all of the inlets in the reverse direction to normal sample
Tlow.

0 Reassemble.
Sample preparation system (SPS 4) accessory

@ Section NOT Applicable
The Agilert SPS 4 autosampler is designed to need minimal mamntenance.
The following maintenance requirements are suggested to raintain the performance of the
autosampler

3 Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp

soft cloth and diluted mild detergent.
QO Cleaning the autosampler cover panels with domestic window cleaner.

O checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, eolor changes or degradation from furmes..

O check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incormrect positioning,
damaged edge or damaged conneclors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime,
For further details refer 1o the SPS 4 service manual G8410-90050.
B/Selcxjurs NOT Applicabie

O Check the x-axis and z-axis timing belts — Replace if thers is are any cracks, splits or color
deterioration and belt tension.

O check bell tensions - adjust if required

O Check the lubrication pad for single x-axis shaft. If pad is dry or customer has cbserved any
vibration or erratic movernents of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the well

O Check the auto-sampler ability to find tube positions - Calibrate if required

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

Revesine 10,00, issued. Movember 2021

£ plent Technakiges, inc. AT

- Agilent
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C%SSLab Instrument Praventive Maintanance Checklist

From i o Dot

O Tube
O Electrodes
0 Shroud
O Check and clean the end windows on the workhead

O Check safety interlock operation.
Analytical performance for Fumace systems

O optimize the instrument ready to perform Cu sensitivity test.

O Run the sensitivity test for a 25 ppb copper sample and record the resuls in the results
table.

PSD autosampler accessory for Furnace systems

Q/Secruan NOT Applicable
O Check condition of the PSD capiliary — replace if necessary

O Check condition and speration of PSD syninge = ensure it does not have air locks and
bubbles.

U Change PSD rinse bottle o-fing
O check and clean the rinse vessel

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

[ Ensura that the waste vessel is suitable for use with the furnace system.

Egct.-on NOT Applicatie

O Re-torque screws securing the hubs, presser arms and pump rotors

O Adjust each roller 5o that it rotates freely
O wipe clean the pump roter rollers and purnp bands with a dry clean cloth,
O Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

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

O Re-torgue the nuts that fasten the motor mounting plates 1o the chassis.

O Check clips securing the diluents holder and replace if necassary.

O Disconnect, chean T-piece, and reassemble the tubing using the following steps
Revasion 10,00, 1ssued Novernber 2037

5 Agilent

& Aglert Tenhnakigies Ine: X1

mnm-flu'ﬁwqu

CréssLab

‘Froe lasight 1o Duazoime

Instrument Preventive Maintenance Checklist

M‘i‘e\:!rm NOT Applicatle
O inspect VGA gas supply hose

O Inspect/replace VGA pump wbing

U Check low gas pressure interlock setting - adjust it required

O Check precigion orifice gas flow setting — adjust if required

O check oas regulator pressure to 46 pei {325 kPa) — adjust if required

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

WitrAA lamp accessory (external)
E{Secn’un NOT Applicable

O Check the condition ef the power cable

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

Restore System

IF you have altered the cuslomer’s instrumentation during the course of PM, restore 10 the:
original status to allow the customer to conduct their normal activities (e.g. reload the
customer's method.)

Guidance

If the PM service is performed prior to a gualification service, then use the qualification procedure
a5 a guide for final instrument set up and checkout

Fevesicn 10 00, lssued Novenier 2027

& Al Technuiogies, Ing. 027
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CrossLab -

AA consumable and parts list table

Froduct/Model § FM supplied or 7
Service Review Part Description where used Consumable | mEtrument-Type
Test Solution - Cu Sppm 20100 740 240 L
salirde 6610030100 50 55 140 240 280 PM suppled i
Test Solution - Blank solution | 5190-70071 50 55 140 240 280 PM supplied Common
Copper, 1000 ug/ml, 100m| 5190-827% 50 55 140 240 260 = Common
Kt, Mk 7 0-sings, aqueous, FeaE sl [ .
100934 5055140 240 2 5 d
complete sat E? 093 fln) 0 55 140 240 280 P8 supplied Flame
Qrganic Kit 50 55 140 240 280 P supplied Flame
Wire Netulizer Cleaning 9910024700 50 55 140 240 230 consumable Flarme
Tubing-Capillary Std Nebs 9910024600 | 505514 consurmable Flame
Capiltary Tu ivac Meb {3} | . a4 o0 55 140 240 280 e L
N (ormerica on) 9310044000 50 55 140 240 280 consumable Flame
Test Results |
56 impact b 9910025700 50 55140 240 280 consumable Flame
Teflon impact beac 3 e e e
e (organiics only) 9910053300 50 55140 240 280 consurmable T
Test Description
Bumer cleaning strip (1 99710053900 50 55 140 240 280 consumabia Flame
Flame optics PMT Gain test R T e o
,‘_"r"'d::_'JU\‘ SUCH It 2010082600 | 5055 140 240 2 PM supplied .
For copper at 324 6 nm, 4 ma, 0.5 nim slit width 55% Ay {right sde) Sl
Flame performance test with 5 ppm copper semple IO, 0 50 55 140 240 2 !
performance lest with 5 ppm copper sampl iagc e ek 2010082500 | 5055 140 240 280 P supplied P
Alr /acetylene, mixing paddle removed Abs value = 05 Q.7401 p- . 2 %
Pad ednesive window (round] | 4910012700 50 55 140 240 260 P supplied Common
Air facetylene, mizang paddle installed. 10 replicates WRSD =10 o5 v R P
- - 3 window P n A
4971001280 50 55 ) 280 PM supplie =
Deuterium furnace optics PMT Gain test (rectangulal i B 5514 Lpplied Commaon
For copper al 324 y 4 ma, 05 i slit width < 55 % | W Edectrode kit (1 pr} (D2} 6310003400 GTA1Z0 PM supplied Fumace
Deuterium fumace performance test with 25 ppb copper sample (324 8 nm) Shroud (D) 6310003100 | GTAIZ0 Ph supplied Furnace
Precision %ASD | < 4.0% |I Wi Zeerman electrode kit (1pr) | 6310003500 | GTA120 P supplied Furnace
Abs velue L =015 | MR Zeeman shroud B310003500 GTAIZO P supplied Furnece |
Zeeman furmace analytical performance: 25 ppb copper sample (327.4 nm) OHing PSD rinse bottle GRI00Z5900 PSD1Z0 PM supglied Fumage J
Precision %RSD <40% Ll . -
o * For engineers who only service AA instruments 5190-8279 can be used asa cheaper
Abs v = e
ki Sl alternative for 6610030100,
MERS 27 T . i s :
il e Items classified as PM supplied in the above table are included in the standard PM

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

Agilent Agilent
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Foam bright 12 Outams,

AT

SVD Results Report

Service Engineer Comments (optional)

- -

Customer: Service Engineer: Worawit T.
Address: Contact Details:

Instrument Configuration

Configuration:
Serial Number: MY13160001 Turret Type: Automatic
Instrument Model: Varian AA140/240/280  Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: Trus Gasbox Type: 'Y Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Photomultiplier Type: Normali800nm)
D2 BG Correction Fitted: True PWB Version: 45

Boot Block Version: 1.09

EEPROM Data:
Instrument Run Hours: 62609.832 D2 Run Hours: 48136.000

Zero Wavelength Offset: 30.148 D2 Serial Number: not set |
D2 Install Date: 11111870

D2 Original Intensity: 1.000

Mono Correction: 0.765

Flame Hours: 29802.418 D2 Last Intensity: 475.000
Service Completion
Service request number ERETTI 5 Date service completed 7 :'Dﬂlnr;( Lo Frequency:
Agilent signature - Customer signalure -
Averaging Period: 30.0
Tatal number of pages in this document 13

Datapoint Count: 20

- Highest M d Freq y:
U""E?é‘é“’“' 50.00
’ Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
48.00 50.00
Result Im‘

-Agilent

Report Generated At: /242024 10:11:18 AW 1 SVD Rasults Ropart [

tana"rs'lu'ﬁwqu tanm's‘lu'muqu
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Power Supply:

Averaging Period: 30.0 Beam Balance:
Datapoint Count: 20 Lamp Type: Copper Peak Selected: 324.80
Lamp Socket Used: 3 Lamp Alignment:

Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 1219 13.20 ) X' Lamp Screw 'Y Lamp Screw

Sampie Peak: | Sample Peak:
12,00V Rail 320 4190 1080 [ \%
5.00V Rail 450 505 550 / \ ? \

kS
310.00V Rail 279.00 320,00 341.00 — / - —

d
/
[EOHEn| ekt e —
A AN
- - e

-~ Upper Limit Uppar Limit:
Ref Py 1: RefPr2: Rel PL 1.
Lawer Limit: EEYE - Lerwar Limit
EEEETE

‘ X Lamp Screw Result: Y Lamp Screw Result:

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width{nm): 0.5
1st Order Wavelength{nm): 324.80
Lamp Alignment:

Lower Limit (nm)  Actual (nm)  Upper Limit (nm) Result:

ZoroOrder 010 ose

First Order 324,45 324.75 325.15

Second Order 649.23 649,52 649.97
Report Generated At: 12472024 10:11.18 AM 2 SVE Reauts "'\W"m Repart Generated At:  1/24/2024 10:11:18 AM 3 VG Results R!pﬂn‘
enenslumugu wenslunugy

Wavelength Repeatability: Mechanical

Lamp Used: Copper Lamp Current{mA): 4 Wavelength Drive:
Peak Used(nm): 324.750 Slit Width(nm): 0.2
Connected to Socket: 3 Slit Height: Normal
Slit Drive:
Lamp Alignment: IEETEEE
Lower Limit(nm) 324.788 324288 Upper Limit{nm) T
{Approach from Zero Order) {Appvoach from end) Turret Drive:
Sample 1: 324.528 Sample 2: 324.828 m
Sample 3: 324.828 Sample 4. 324.823 = d = Dri o )
Auto Burner Adjuster Drive:
Sample 5: 324.823 Sample 6: 324.823 v m
Sample 7: 324823 Sample 8: 324.823
Sample 9: 324823 Sample 10: 324.823 Miscellaneous Skl
Mean: 324,625 Standard Deviation: 0.002 Signal Processing Linearity:
Result: eFTT| Gnfculelo:Modes wosaiict

Lower Limit Actual Upper Limit Result:
S0 114 261 297
s1 156 165 191
52 271 296 32
53 474 507 579 lm
s4 825 918 1008
55 1435 1528 1754

S6 2438 2769 3053

s7 4347 4752 5313 Passed

Interlocks:
Burner Fitted: IELIEE Flame Detect:
N20 Burner Fitted: GCU Active:

Flame Shield Closed:

Oxidant Pressure: JAIELE]
Gas Control Fitted: [(warkil

£ i t i Untested

Pressure Release Bung Fitted: Oxidant Changeover: [IEEITH
Liquid Trap Fitted: [EETEERM Ignition:

Riport & AL AR RGO U150 AN 4 SVD Results Report BvD| Report Generated At 1/24/2024 10:1 118 AM 5 SUD Results Repart £

wnesluniungu @naslumuny



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

Lamp 5: Not Supported

Lamp 2: 87 - Siver/Cadmium/LeadiZinc(UlrAA) (Ag/CLamp 6:INot Supported

Lamp 3: 14 - Copper (Cu)
Lamp 4: Uncoded Lamp/Not Connected

Lamp 7: Nt Supported
Lamp 8: Nat Supported

Result

GTA Temperature Monitoring:

Not Performed

Notes:
PM 24 Jan 2024

Signatures:

Sequential by time report 1124/2024 11:45 AM SpectrAA
Page 1of1
Analyst
Date Started 12402024 11:30 AM GMT: 1/24/2024 4:39 AM
Cus heck
Comment
Mathaods Cu

Computer nama  CESKTORRIUFRS

Sarlal Numbar: MY 13160001

Mathod: Cu (Flame)

Date Worawit T, Date
Report Generated At 1/24/2024 10:11:18 AM [} svniﬁbsm MM@
enenslumugu
Sequential by time report 12472024 11:50 AM SpectrAA
Page 10of 1
Analyst
Date Started ZAROZ4 14T AM GMT: 124/2024 £:47 AM
Workshest Cu & PPM Frecision
Commant
Methods Cu
Computer name  [ESKTOP-ROUFRS
Seriad Number:  MY13160001
Method: Cu [Flame)
Sampie £ Exp Abs WRSD  Mean Abs
Cu Freckion a.723 05 0722
Rasdings
a.7221 0.7195 0.7226 0.7283 07278 0.7260
0.7201 07213 0.7266 0.7174 102AZ024
Abs Cu Prociaion
079
o0
040
0.0a

oo 50 100 150 200

Tire:

tana"rs'lu'muqu

Sarmpk O Cone molL RS0 Mean Abs
CAL ZERO a.000 550 000D
Readings
0.0002 00002 0.0004 1r24r2024
STANDARD 1 5,000 17 LI
Feadings
07274 07515 07458 12402024
Abs Lingar - Cal. Sot 1 u
074
060
040
a.20
.00
o000 2,000 Ao 5500
Cu gl
Curve At = Linear
Characseristic Cano = 0028 Mol
b = 1.0000
Calculsled Conc =0.000 5000
Residusls =0.000 0.000
Abs =0,14833 x C + 0,00028
Sample 001 4,588 of 07401
Feadings
07454 07308 07340 L2l

@naslumuny
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From Insight 1o Dutcome

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

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

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

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

Fievisian: A 02 Issued: 21 January 2022
Document Number: G301 490075
® Aglert Technologies, Ine. 2022

Fage APTAL
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Agilent
Agilen 5100, 5110 Preventive Maintenance Checklist CrOSSLab

From lnsight to Ouicoms:

Introduction

Customer Information
» Customers should provide all necessary operating supplies upon request of the engineer,

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

« 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.

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

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

Rivision: A0, Issusd: 21 January 2022
Dosurment Humber: G301490075 page L of 14
& agilent Technologies. inc. 2022

nmsliaugy

Agilent
Agilent 5100, 5110 Preventive Meintenance Checklist CrUSSLab

From Insight 1 Dulrome

Service Engineer’'s Responsibilities

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

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

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

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

« Complete the Service Review section together with the customer,
» Complete the fields for page numbers at the foot of each selected page

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

»  Ask the customer to sign the Service Verification section including the customer's and your
signature.

Fevision: A.02, Issued: 21 January 2022 3
Document Numiber; G8014-90075 Page %o M
@ Agilent Technalogles, Inc. 2022

enmsliaugy

'Z.'I' Agilent

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSSLab

From Insight to Detcoms

Important Customer Web Links

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

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

*  Sample Prep and Containment
+ Chemical Standards

Analysis
+  Service and Support

Application Workflows

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

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

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

Revision 402, lssued: 21 Jaruary 2022
Document Number: GEI14-80075 Paged of Yr
® Agient Technologies, Ing. 2022

nshsliniuny

Agilent
Agilent 5100, 5110 Preventive Mantenance Checklist CrOSSLab

From Insight 10 Quscome

Instrument Maintenance

System Information

O Check this box if an instrurment configuration report is attached instead of completing the
table.

| Instrument Systemn Name and ID 20 OV 1CP-0ES
Instrument System Site and Location URE

1 List System Component Product Numbers List the Serial Numbers of each Component

. [CRTELY ™ 14030001
2
3
4.
5
6.
s
B
9.
|TCP-0ES Configuration Table Circle the type or write in the type if other

Mebulizer Type SeaSpray conik:n | Other
yelonic Double P

Torch | Redial omer

Torch Type | One Piece{ Semi Demnuntabl;l Fully Demountable | Other

Spray Chamber Cyelonic Single Pass |

| Injector Diameter |24 1.4mmen | 0.8mm | Other

Injetor Material Z Ceramic | Other

FRevison ADZ, Issued: 21 January 2002
Document Nurnber. GB114-90075 PBI)EEOI’E'
® Aglent Technologies, Inc. 2022

enehsliniuny




Agilant 5100, 5110 Preventive Maintenance Checklist

CréssLab

From Insight 10 Quicome

Preparation

By O BB REREE

Revision: AOZ |ssued 21 January 2022
Docunert Mumber. GA014-90075 Page B of 14
@ Agilens Technologies, Inc. 2022

Agilent 5100, 5170 Preventive Maintenance Checklist

Discuss any specific issues with the customer before starting,

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors ete.

Check system for required installation of components and implernentation of Service Notes

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

For HF application systems, if standard sample introduction systern was not installed, ask the
customer to install it, Wik

Ask the customer to rernove any sarmples from the ICP-0ES sample introduction area, auto
sampler or around the ICP-0ES.

Agilent

nmsliaugy

CréssLab

From Insight to Dutrome

SPS 3 Auto Sampler

d, Service not applicable

ooono

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

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

SPS 4 Auto sampler

#

[m]

(m]
[m]

Service not applicable

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

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

Test using custormer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial, If not use calibration wizard and
calibrate the position,

AVS 4, 6, 7 Advanced Valve System

Iﬂ. Service not applicable

m]
o
]
]

Revision: A0, lssued 21 January 2022
Document Number: GBOT 460075 Pageof 14
@ Agilen Technalogies, Inc. 2022

Replace valve rotor seal

Check fittings for signs of leaks

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

#:4 Agilent

enmsliaugy

CrossLab

Faom Insight 1o Dstcome

Agilent 5100, 5110 Preventive Maintenance Checklist

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrument Performance test.
@ Record results in Instrument Performance Test Results Table - Pre-PM.

Clean and inspect ICP-OES system

Iﬁ Look for any obvious external damage or problermns.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

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

i

Ij Record the instrument operating conditions in the ICP-DES Status Results Table.
Iﬁ Replace the polychromator purge filter.

& Replace the radial pre-optics window

Iﬁ Replace the axial pre-optics window for SVDV and VDV instruments.

]
O

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they mest
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed, W\%
Remove and clean instrument water inlet filter.

Agilent Water Recirculator

[J Service not applicable
# Drain cooling fluid and remove any particles from the chiller reservoir
Remove, clean and reinstall water inlet metal mesh filter if presant,
' Re fill with Agilent Cool Clear cooling fluid.
Clean the cooling system Air filter and the condenser,

Ravision: A 02 Issund 21 January 2022 (g .
Docurment Number. G301 430075 Page of M4 e Beee Agl|elll
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From Insight to Distcome

Agilent 5100, 5110 Preventive Maintenance Checklist

ICP-0ES adjustment

& Check position of Zn peak, adjust if required.

Iﬁ Check Argon Ratio, edjust to specified value if required.
& Perform Detector Calibration,

# Perform Instrument Calibration

Record Post-PM instrument performance

& Run Instrument Performance test.
@ Record results in Instrument Performance Test Results Table - Post PM,
& For systerns using ICP Expert version 7.3 and above, run the following Instrument tests

# Subsystern Communications Test
& air Flow
& Water Flow
Gas Flows
RF Generator
# Camera Test
@ Optics Test
& Nebulizer Test

{ Record the result in the Instrument Test Results Table

Revision: A.02, issued. 21 January 2022
Document Nuier: GEI1260075 Paged or b
@ Agient Technalogies, Inc. 2022
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Agilent
Agilent 5100, 5170 Preventive Maintenance Checklist C rOSS La b

From esight to Osteome

Restore Instrument

O For HF applications, ask the customer ta reinstall their sample intraduction system. ©18
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 instrurnent set up and checkout.

Service Review

& Attach available reports/printouts of all tests to this documentation,

Ij' Record the Preventive Maintenance service activity in the custormer's records/logbook.

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

If Update/reset instrument maintenance counters as appropriate,

# afiix the PM sticker to the system or instrument logbook based on the customer's request,
Ef Complete the Service Engineer Comments section if there are additional comments.

@ Review this service, parts replaced, and test results cbtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

Complete the Signature Page with both Service Engi and Cust ig

Fuevision: A.0Z, lssued 21 January 2022
Dacument Number: GBO1 490075 pageOor W
@ Agiler Teshnokagies, Inc. 2022
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From Insight 1o Dutcome

ICP-0ES Status Results Table

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

Measurement Standby Mode Plasma On

Mains Voltage 715.15% VAL 216.613 VAC
Mains Current D_oqe A 0. 2\q A
Instrument Temperature 40 T 254 ©
RF Air Flow (sensor speed) 5.0 Hz a0 Hz
Flasma Exhaust Temperatura Mo measurement 34 2 *C
Water Flow Oscillator MO measurement AR L/min
Wiater Flow Deteclor 0.9% Limin O L/min
Water Inlet Ternperature .y i % ©
Polychromator Temperature 35-0 *c 35,0 ©
CCD Temperature -39 % C -34_% C
Thermal Stabilizer 35.0 T 35.0 *C
Argon Supply Pressure £5%.51 kPa 0% 63 kPa
Purge Gas Supply Pressure*1 656 &\ kPa 623,33\ kPa
Option Gas Supply Prassure®l o kPa s kPa
Mebulizer Flow Mo measurement 0.30 L/min
Mebulizer Back Pressure o measurement 46G.-30 kPa
Flasma Gas Flow No measurement .9 by
Auiliary Gas Flow Mo measurement \.00 Limin
RF Power Mo measurement WA 5 w
RF Supply Current Mo measurement & 223 A
RF Supply Vialtage Mo measurement ) & by \ W

*1 If option installed

Revision: A02, Issued: 21 Jaruary 2022
Docurment Number: GBI14-90075 Page Zor W
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From Insight 10 Dutcome

Test Results

Instrument Performance Test Results Table

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

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
Zn 213857 nm SRER 00,3 B ah A 4700, % 4 i 2
Mn 257.610 nrm SRBR. \36BL. 0 21209.3 145601 28441.5
Al 396152 nm SBR LVIRY 4.6 .9 V5.6
K 766,491 nm SER @0 M1 3.4 4.3

* Axial result is not applicable for GB016AA, GBO12AA Radial View instruments.

Instrument Test Results Table

Mote: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystern Communications Test Pass
Air Flow ?35-5
Water Flow Pa&s
Gas Flows ?355
RF Generator FSSS
Camera Test Pass
Qpes Test Poss
Mebulizer test P&‘S&

Region: A.02, Issusd: 21 January 2022
Document Number: GA014-30075 page T of 14
@ Agikenit Technalogies, nc, 2022
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From Insight 10 Dulcome

Consumed PM Parts

Product or Model# Quantity
Part Description Part Number where used cansumed

" GBO104, GBOT1A,
Auxial Pre-Dptic Window GBO10-6B014 GO 4AIGAO15A \
Radial Pre-Optic Window GB010-6B8015 Al A

: Agilent Watar

Agilent Cool Clear Coolant Fluid 57099-0037 Recirculator -
Purge Gas Filter GBO0-60136 All L)
Adr inlet filter GA000-6E002 Al A
High Capacity Air Filter GA010-60189 Optional =
Retor seal for &7 port valve far AVSS/T G8494-60002 GBA94A/GE4RS -
Rotor seal for 4 port vabve for AVS4 G8493-60002 Ga493a =
?:\\se solution to rinse station 25mMmidx 10400 anq0g spg =
Barh connector 2.5mm-1.5mm 1D GB410-80124 P54 -
PV waste tubing,Bmen od x Smm id, 2m Ga410-80122 SP54 i
Additional Parts may be required from engineer's stock:
¥ axis drive belt 5410047500 sPE3 -
Z awig drive belt 5410047400 SP53 el
Perigtahic purmp tubing, PV SolvaFlex, 3
bridged, 3710049000 PS4 -

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

] Section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed

Revigion: AOZ Issued: 21 January 2022
Document Number; GE1490075 Page 1ot 14
@ Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Signature Page

Service Engineer Comments (optional)

CrBssLab

From Insight 1o Ouscome

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

Service Verification

Service Request Number.

600623020

Sarvice Engineer Mame:
Servicd - -

Total - -

iG s

ent

Date Service Completed

A& Noy 2023

Customer Mame:

Report Summary

Instrument Llodel

Agilent 5100/5110 VDV ICP-0ES

Instrumant ID GBI 1AIGED 154
Ingtrument Serial Number MY 18030001
Software Version 7.3.1.9507

| Firmware Version 3442
Tested By Kanyakom S.

Test Complated On

Result Summary

111302023 9:18:24 AM

e it e agelbar 1o Agilent
‘echnciogies, Inc. 2022
nmsliaugy
Resolution Test Pass
Element Wavelength Specification  Width
N{174.213 nm) =540 6.52
As (183,980 nm) %820 6.12
C (193.027 nm) =11.50 a3
Mo (202.032 nm) =820 B.35
Cr (206.158 nm) =13.40 B8.9g
Zn (213.857 nm) =870 BE4
Pb {220,353 nm) £8.50 7.08
Co (228.615 nm) 5 17.20 1168
Ba (230 424 nm) 5940 7.27
Mn (257 610 nm) =13.30 9.48
Mn (280.568 nm) =20.30 14.18
Cr (267 716 nmj) =11.00 8.01
Cu (324.754 nm) 22500 18.89
Cu (327,395 nm) =14.20 11.29
Sr{338.071 nm) =33.50 24.45
| Ba (455402 nm) =44.00 3362
Sr {460.733 nm) <3500 17.37
Ba {493.408 nm) =36.00 2547
Ba {614.171 nm} 4200 2543
Ar (575.283 nm) =74.00 60.50
K (766.491 nm) s 80.00 6533
Page2ofd
enmsliaugy

Subsystem Communications Test Skipped

Air Flow Test Skipped

'Natér Flow Test Skipped

Gas Flows Test Skipped

RF Generator Test Skiiped

Camera Test Skipped

Opfics Test Skipped

Advanced Vahe System Test Skipped

Resolution Test Pass

Sensitivity Test Fail

Precision Tast Pass

—
Page 10of 4
nehsliniuny
Sensitivity Test Fail
Radial
Element Wavelength  Specification  Method  Ratia Standard  Blank
As (188,980 nm) 2460 SRBR 142.0 958.5 4.7
Se (186.028 nm) z410 SRBR 1059 9374 BT.S
Zn (213.857 nm) =1421.0 SRBR 41903 443725 1116
Pb (220.353 nm) 2460 SRER 2139 25213 1254
Mn (257610 nm) = 3518.0 SRER 135681.0 279651.7 4166
Al (386.152 nm) 234 SBR 124 522607 3994.3
Ba (493.408 nm) =340 SBR 1858 22043728 12280.0
¥ (786 491 nm) z18 SBR 8.0 107401.4 11876.7
Aocdal

Etemant Wavelength Specification  Methed  Ratio Standard Blank
As (188,980 nm) = 2080 SRBR 165.4 2285.0 129.5
Se (156.026 nm) z159.0 SRBR 168.7 2813.7 2338
Zn {206.200 nm) = 2340 SRBR a05.0 101584 123.0
Zn (213,857 nm) =1743.0 SRBR 6849.9 1357606 380.5
Cd (214,439 nm) 242270 SRER 55078 929213 2738
Pb (220.353 nm) 23200 SRBR 454 8 10111.2 4511
Min (257610 nm) = 10825.0 SRER 272953 11261181 16870
Cr (267,716 nm) = 1048.0 SRBER 39482 144875.3 1322.0
Cu (324.754 nm) z19.0 SBR 492 3414807 67982
Al {396,152 nm) 260 SBR 146 2353218 150439
Ba (4%3.408 nm) =800 SBR 1833 8393101.3  45538.3
K (TEE.481 nm) =240 EBR 32 1447045.2 448171

Page 3of 4
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Report Summary

Instrument Model Agilent 51005110 VDV ICP-OES
Instrument 1D GEM1AGEDT5A

Instrument Serial Number MY 18030001

Software Version 7.3.1.8507

Firmware Version 3442

Tested By Kanyakom 8.

Test Completed On 111372023 11:10:02 AM

Result Summary

Sensitivity Test
| Radial

Element Wavelangth Specification  Method  Ratic

As (188.880 nm) =460 SRBR 1686
Se (196.026 nm) z410 SRER 122.4
Zn (213,857 nm) = 14210 SRBR 4700.8
Pb (220,353 nm) =4B.0 SRBR 2380
Mn (257610 nm) = 3518.0 SRER 145681
AI{396.152 nm) =34 SBR 15
Ba (492,408 nm) z34.0 SER 1708
K (786.491 nm) 218 SBR T4
Audal

Element Wavelength Specification  Method  Ratio

As (188.980 nm) 2208.0 SRER 2145
Se (186.026 nm) 2158.0 SRER  188.0
2n (206.200 nm) 2234.0 SRER 10882
Zn (213.857 nm) 217430 SRBR 75642
©d (214,439 nm) 242270 SRER 68473
Pb (220,353 nm) 23200 SRER 5193
Mn (257 610 nm) 2106250  SRER 209925
Cr (267,716 nm) 21048.0 SREBR 43866
Cu (324,754 nm) 219.0 SBR 468

Al (386,152 nm) 260 SBR 156
Ba (483,408 nm) 2600 SBR 2036
K (765.491 nm) 2240 SBR 397

Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optlics Test Pass
Advanced Vaive System Test Skipped
Resolution Test Pass
| Sensitivily Test Pass
Precision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial Axial
Intensity 3522064 4003312
Wavelength  737.212 TiT2z
Page 1 ofd
]
1ane3 lﬂﬁ‘J‘UQﬂ
Pass

Standard Blank

12846 533
1286.0 0.7
538701 130.7
31006 155.7

3183881 476.2
£9510.5 4T61.6
248908356  14514.2
117688.7 140241

Standard Blank
27082 142.8
32828 255.9
127948 136.3
1558839 4278
118281.7 304.4
124902 530.3
1305852.5  1880.2
173343 4 1547.9
351093.0 T560.5
274029.5 164886
9028914.5 441221
17015214 417718

Precision Test Pass
Radial
Element gl pecifi M
Value % RSD
As (188,980 nm) = 260 1.22
Se (196.026 nm) 5260 0.78
Zn (213,857 nm) =150 0.33
Pb (220.353 nm) 2260 0.85
Mn (257610 nm) 2150 0.45
Al (398,152 nm) = 1.50 037
Ba (483.408 nm) 2150 0.E8
K (765481 nm) =150 0.33
Axial
Element Waveleng I
Value % RSD
As (188880 nm) =150 0.63
Se (196.026 nm) =150 0.87
Zn (206200 nm) =150 0.69
Zn (213.857 nm} =150 0.46
Cd (214 438 nm) 150 070
Pb (220.353 nm) %150 0.36
Mn {257 610 nm) =150 0.85
Cr (267 716 nm) = 1.50 0.56
Cu (324.754 nm) =150 069
Al(388.152 nm) 5150 0.63
Ba {493,408 nm) %1.50 0.86
K (786,491 nm) %1.50 113
Page 4 of 4
nmsliaugy
Resolution Test Pass
Element Wavelength  Specification  Width
N{174.213 nm) =940 6.92
As (188.980 nm) =820 6.08
©(193.027 nm) =11.50 8.33
Mo {202.032 nm) =820 a3
Cr (205.158 nm) 5 13.40 8.98
Zn (213.857 nm) 5B.70 673
P (220.353 nm) =850 702
Co (228,615 nm) =17.20 11.65
Ba (230.424 nm} 5940 738
Mn {287.610 nm) =13.30 9.46
Mn {260.568 nm) 22030 14.05
Cr (267.716 nm) =11.00 782
Cu (324.754 nm) =25.00 18.84
Cu (327.395 nm) =14.20 1.3
Sr(338.071 nm) 33.50 2418
Ba (455.403 nm) 44,00 3328
Sr(480.733 nm) =36.00 17.41
Ba (493.408 nm) = 36.00 2543
Ba (814.171 nm) =42 .00 2527
Ar (B75.283 nm) =74.00 56.67
K {T65.491 nm) S80.00 65.88
Page2of 4
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Precision Test Pass Report Summary
Radial Instrument Model Agilent 510015110 VDV ICP-OES
Element Wavelength  Specifical " Instrument ID GBO11A/GE015A
Value % RSD Instrument Serial Number MY 18030001
As (188.880 nm) 5260 0.85 Software Version 73.1.9507
Se (196.026 nm) 5260 126 Fidviiiara Viergici 2442
Zn (213.857 nm) s180 042 Tested By Kanyakom S.
Pb (220.353 nm) =260 0.54 Test Completed On 111312023 11:15:43 AM
Mn (257,610 nm) =150 0.60
Al (386,152 nm) =150 0.47 Result Summary
Ba (493,408 nm) =150 0E8 Subsystem Communications Test Pass
K (766.431 nm) <150 0.50 Alr Flow Test Pass
Aaal Water Flow Test Pass
Elernent Wavelengtt — Gas Flows Test Pass
Walue % RSD RF Generator Test Pass
As (188.980 nm) =150 0.42
Camera Test Pass
Se (195026 nm) =150 0.66 |
| Oplics Test Skipped
Zn (206.200 nm) 5 1.50 0.42
2Zn (212,857 nm) e i Advanced Valve System Tast Skipped
Cd (214.438 nm) <1.50 0.42 | Resolution Test Skipped
Pb (220,353 nm) £1.50 022 | sensitiy Test Skipped
Mn (257 610 nm) <150 0.54 | Fieoctelad Teal Skipped
Cr {267.716 nm) =150 0.49 | Subsystem Communications Test Pass
Cu (324754 nm) 5150 0.85
Al {396,152 nm) =150 0.61 | i Air Flow Test Pass
Ba (493.408 nm) 5150 078 30% Air Flow (relative T5% Air Flow (relative
K (766.481 nm) =150 100 spaed) speed)
14.00 20.00
Water Flow Test Pass
RF Water Flow(L/min)  Camera Water Flow  Water Inlet Temperature
{Ldmin) "C)
127 0.1 20,37
Page 4 of 4 Page 1af2
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Gas Flows Test Pass TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
Mebulizer  Actual Flow  Back Auxiliary  ActualFlow  Back 534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUIANG BANGKOK 10250 R
Target Flow Pressure Target Flow Pressure TEL.0-2717-3000-29 FAX.0-2715-5484 CALERATION caza
0.70 070 a71.682 2.00 2.00 111.13
Makeup Actual Flaw  Back Plasma Actual Flow  Back
Target Flow Prassure Target Flow Pressure T . . Cert. No.: 24TMB48
e e e we Certificate of Calibration b
RF Ganerator Test Pass
RF Power Supply Test Passed Equipment : Incubator
RF Power Supply (V) 147.380
LY Manufacturer : Memmert
RF Oscillator Test Passed
RF Oscillator Frequency 25,843 Model : P 260
(MHz)
Wiork Coil Current (A) 44410 Serlal No. : VE15.0187
RF Power Supply Current 1.888
% @ 1D Ne. & UAE.MIC.003/2559
Camera Test Pass
Inlegration Time  Standard Deviation  Status Submitted by : United Analyst and Engineering Consultant Co. Lid.
(ms} 3 Soi Udomsuk 41, Sukhumvit Road,
Electronic Offsaf Test 1000 5.361 Passed Bangehak, Phrakhanong,
Dark Current Test 5000 0.779 Passed Sl
Array Test 5 0.025 Passad Location : Microbiology Laboratory
Linaarity Test 0.118 Passed Recelved Order - 01 Apil 2024
Calibration Date : 01 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50 +30)%
Calibrated by : Man Pattanapongpaiboon
Approved by :
Approved Signatory
[\) Ponpan Paipim
(V') Suwit Imjai
{ ) Kunchit Promprat
Issue Date : T April 2024
The are fora probability of appi 95%
This centificate may not be reproduced ather than in full, except with the prior writien
Approval of the head of Corporate Sarvicas 3 : Equipment Calbration and Testing Sarvicas.
Page 2 of 2
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Equipment : Incubator Cert. No.: 24TME4E
Condition As-Received :  Lised tem Page: 20of 3
Reference : 2404-00030C-1
Procedure Used :-
Calibration were using p CP-OTO02 based on TLAS G-20 according to diract
measurement method with Data Acquisition which with i T Detector { RTD ).
The temperature scale used was based on ITS-20.
Condition of this result of calibration
1. Reference standard instrument:-
Instrumsnt Serial No. Cert. No. Traceabls Due Date
1) Data Acquisition MY 48023932 2uM122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This ification is to the System of Unit.

Remark : TPA : Technology Promaotion Assoclation ( Thailand - Japan )
Result of Calibration :- [ *) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Envirenment during calibration
Beginning Finished
24 24
-( 54 57
% 4 [AC Supply {valt ) 221 =23
5
Position : e
H ¥ ID No.:
bl 1 12-1BRTD-01
: 2 18-16RTD-02
WiE 3 18-16RTD-0 |
4 18-16RTD-04
W 5 19-1BRTD-05
6 12-16RTD-06
7 21-16RTD-07
Probe Installation Details : Dimsnaion of Chamber : 8 18-16RTD-08
a= 50 eom D= 050 m 9 (ref.) 18-16RTD-00
b= 50 em W= e i
e= 50 em H= 080 m
Capacity = 026 m*

wenanslumungu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-20 FAX.0-2719-8484

NSC-TISLTISITIZS
CALIBRATION 0803

Cert. No.: 24TMES0
Page: 1of3

Certificate of Calibration

Equipment : Incubatar

Manufacturer : Memmert

Model : IPP 260

Serial No. : VE16,00686

ID No. : UAE.MIC.032/2558

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

Location : Microbiclogy Labaratory (302)

Received Order : 01 April 2024

Calibration Date : 02 - 03 April 2024

Ambient Temperature : (26%10)°C

Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpaiboon

Approved by :
Approved Signatory
{ ) Ponpan Paipim

(81 Suwit Imjai
{ ) Kunchit Promprat
Issue Date : 7 April 2024
The Uncertainties are for a probability of approximately 95%

This certificate may not be reproduced other than in full, excegt with the prior written
Approval of the head of Corporale Seevices 3 © Equipment Callbration and Tasting Sarvicas.

naslumunu

Equipment : Incubatar Cert. No.: 24TME48
Condition As-Received : Used ltem Page: 3of 3
Reference : 2404-00030C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | wuc* | uwuc* | Temp Overall
Point | Setting stability iformity Factor
(°c) (cy]i*c) (£°C) (ch () k
35.0 350 | 350 0.028 0.13 0.24 2
Callbration Measured Temperature | °C | .
Point Position
(°c) 1 [ 2 T 31 41 58 & [ 7 | 8 Jemeta| izc)
350 | 34.908 | 35,004 | 34.980 | 35.000 | 35.080 | 35.005 | 34921 | 34936 | 35002 030

Average* : The average of

Temperature stability : One-half of the greatest
:The {

T

30 values in each position.

of d P ire at any one sensor.

difference of measured temperatures at any sansors and the measurad

temperature at the referance location which are observed at the same time or at as close an observation time as

paossible to determine the

Overall Vi : The Di

P jpattern ar within the chamber under steady-state conditions.

d ohservation.

of the i and minimum

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

The reported uncertainty of measurement was based on a standard plied by a I+

facter k, providing a level of of app 896 %.
-o0o-
'
wnaslaumunu

Equipment : Incubator Cert. No.: 24TME50
Condition As-Received :  Used [tem Page: 2of 3
Reference : 2404-00030C-2
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct

measurament method with

Data A

which with i T Detector ( RTD ).

The temperature scale used was based on ITS-80,

Condition of this result of calibration
1. Reference standard instrument:-

Instrumsnt
1) Data Acquisition

Serlal No.
MY49023032

Cert. No. Traceable
23Lmizz TRA

Due Date
26 Jul 2024

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

3. This i is

to the System of Linit

Remark : TPA : Technolegy Promotion Association ( Thailand - Japan |

Result of Calibration :-
Function of UUC* :
Fresh air setting :

{*) Without Adjustment
Temparature Source

Probe Installation Details :

as= 50 com
b= 50 om
cm 50 om

Close during
Beginning Finished
Temp. ( °C ) 25 25
{ REL. Humid. [ % ) 57 54
2 L AC Supply { Vot ) 221 222
3
o Position :
i ;
| 2
3
4
5
=
T
Dimension of Chamber : AT
p= 050 m 8 (ref.) 18-16RTD-09
W= 064 m
H= 080 m

Capacity = 0.26 m*

mnms‘laimuqu
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Equipment : Incubatar Cert. No.: 24TMGS0
Condition As-Recelved : Used Itam Page: 3of3
Reference : 2404-00030C-2
Result of Calibration :- [*} Without Adjustment
Function of UUC* : Tempersture Source
Frash air setting : Close
Callbration| UUC" | UUC™ | Temp Overall
Peint | Setting |Reading|  stability Factor
) eyl i) (£°C) (°ci {'C} k
25.0 25.0 25.0 0.053 0.78 13 2
36.0 36.0 36.0 0.14 0.57 0.83 2
c (c) .
Point Position i
("C) 1 2 3 4 5 6 7 8 |9(ref)| (+C)
25.0 25506 | 25310 | 25430 | 25412 | 24.347 | 24,332 | 24313 | 24.414 | 24 875 0.30
36.0 35.843 | 35965 | 35618 | 35701 | 36.239 | 36.260 | 36.343 | 36.357 | 36.063 0.31

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

Temperature stabllity : One-half of the greatest i of ire at any one sensar,
T : The difference of at any sensors and the measured
temperature at the refarence location which are obsarved at the same time or at as close an observation tima as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Differance of the maximum and minimum throughaout i
UUC* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
facter k, providing a level of confidence of approximatety 85 %.

-olo-
;
wnalupugu
Equipment : Water Bath Cert. No.: 24TM22
Condition As-Received : Used Item Page: 20of 3

Reference : 2402-02320C-2
Procedure Used :-
Calibration wera conducted using in-house calibration procedure CP-0T04 Based on ASTM E715 according

to direct measurement method with Data which with Industrial Platinum
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 MY48001451 23LMm27 TPA 25 Feb 2024
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This ion s 1o the i System of Unit.
Remark : TPA : Technology Promotion Asscciation | Thailand - Japan |
Result of Calibration :- [*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water
Envirenmental AC Voltage Supply
(c) {%RH. ) { Volt )
Beginning of Call_nra_liq[l__ 3 26 51 220
Finished of Calibration 25 50 2 i
Ref. Std.
Position : 1D No.:
N3TP301419
_Na7P3007S2

_
N3
N37P301425

Front

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serlal No. :

Submitted by :

Nao. ©

Location :

TECHNOLOGY PROMOTION ASSOCT

CORPORATE SERVICES 3: EQUIFMENT CALIBR.

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Callbrated by :

Approved by :

(

)} Pomthippa Tameyakul

{ v Unnopphal Harachai

{

) Suwit Imjai

Issue Date :

TION (THAILAND-J

HacHRA

10 AND

Cert.

Water Bath
Memmert
WNE 14
L416.0806

UAE MIC.002/2560

s

MEC-TIELTIEVTOZ
CALIBRATION 0038

Neo.: 24TMz8

Page: 1af 3

United Analyst and Engineering Consultant Ce. Ltd,

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanaong,

Bangkok 10260

Microbiclogy Laboratory

10 February 2024
10 February 2024
(26£10)°C
(50£30)%

Krisda Malee

P Agnatory

18 February 2024

Equipment : Water Bath Cert. No.: 24TM29
Conditlon As-Recelved : Used ltem Page: 3of3
Reference : 2402-02320C-2
Result of Calibration :=  ( * ) Without Adjustment
Funetion of UUC* : Temperature Source
Calibration uuc* uuc* Average” Reading ( °C } z
point Setting Reading Position
(°cy (c} {°c) 1 2 | 3 | 4 | oiety]| (s+C)
445 44.4 a4.4 44508 | 44469 | 44502 | 44521 | 44527 0.15
Calibration - Coverage
B Uniformity | Stability = -
(°c) (C) (+°C) k
44.5 0.15 0.074 2

Average* : The average of 30 values In each position

:The

of

to ing the

Stability : One-half of the greatest

Uuc* : Unit Undar

Calibration

of

sres at any sensors and the measured temparature
al the reference location which are obsarved at the same time or at as close an observation time as possible
pattem or

we 3l any one probe,

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

The reported uncertalnty of measuremnent was based on a standard uncertainty multiplied by a

of

ge factor K, p

ing a level of

95 %.

within the chamber under steady-state conditicns
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TECHNOLOGY PROMOTION ASSOCIATION (THAIL
CORPORATE SERVICES 3 EQUIP

ENT CALIBRATION AND T

WBC-THITE 7628

Cert. Mo.: 24TM30
Page: 1of3

Certificate of Calibration

Equipment : ‘Water Bath

Manufacturer : Mermmert

Model : WNE 14

Serial No. : L416.0612

1D No. : UAE_MIC.003/2560

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

Location : Microbiclogy Labaratory

10 February 2024
10 February 2024

Calibration Date :

Ambient Temperature : (26¢+10)°C

Relative Humidity : (80£30)%
Calibrated by : Krisda Malee
Approved by :

roved Signatory
) Pornthippa Tameyakul
{1 Unnapphal Harachai

() Suwit Imjai
Issue Date : 19 February 2024
The Un nties are for a confidence probability of approxim: ¢ 5%

Equipment : Water Bath Cert. No.: 24TM30
Condition As-Received : Used ltem Page: 3of 3
Reference : 2402-02320C-3

Result of Calibration :- (=) Without Adjustment

CALIBRATIGN 0106

Function af UUC* : Temperature Source
Calibration uuc* uuc* Average" Reading ( °C ) :
point Setting Reading Position
(°c} [*C] (*c) 1] 2 | 3 | 4 [ sger) | (s°C)
445 446 44.6 | 44491 | 44463 | 44496 | 44518 | 44528 015
Calibration | oo ity | stabiiey | S0Ver29®
point Factor
(°c) (c) (£°C) k
44,5 0.12 0.059 2

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

Uni : The i difference of at any sensors and the measured temperatures
at the reference locatlon which are observed at the same time or at as close an cbsarvation time as possible
o ine the P pattern or within the chamber under steady-atate conditions.
Stability : One-hall of the greatest maximum difference of measured temperature 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
coverage factor k, providing a level of confidence of approximately 95 %,

-olo-

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Water Bath Cert. No.: 24TM30
Used ltem Page: Zof3
2402-02320C-3

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM ET15 according
o direct measurement method with Data Acquisition which with Platinurm

Thermometer { IPRT ).

The temparatura scale used was based on |TS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument
1) Data Acquisition

Serial No. Cert. No. Traceable Due Date
MY49001451 23LmzT TPA 25 Feb 2024

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

3. This i Is

to the Ir i Systamn of Unit.

Remark : TPA : Technalogy Promotion Association { Thalland - Japan |

Result of Cali

{ *) Without Adjustment

Funetion of UUC" : Temperature Source
Heat transfer medium used @ Water
Environmantal AC Voltage Supply
(cl [ $bRH. { Volt )
Baginning of Calibration 24 54 21
Finished of C: 26 55 220
Ref. Std.
Frosinn; 1D No.:
1 N37TP301419
2 N27P300732
3 N3TP301420
4| werPaowaan
5{ref ) N3TPa01425

Front

s

Equipment:
Model:
Serial No. {or ID.):
Manufacturer,
Condition:

Customer:

Calibration By:
Calibration Date:
The Method used:

(Mr. Adisai Maknoi)
Person in charge

Tris certficaln is issued te units of W the.

&= DKSH

& Certificate of Calibration

Balanca Certificate No.: C01234158
PXB23 Issued Date: 0B December 2023
236754745 (UAE.MIC.055/2565) Job No.: Wo-00011251
Ohaus Page: 1ef 3

In condition

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Temperature 25°C + 05'C
Humidity S54%RH + 1.7 %RH

United Analyst and Engineering Consultant Co., Ltd. {301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Mr. Adisai Maknai

07 December 2023
In-house method, CAL-WI-47, based on UKAS Lab 14
This is le to the S| Units by Mational Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02222534

(Mr. Rungrod Jenkittrakulchai)
Authorized signatory
of Units (SI}. It provides traceability of measurement to

national standard o other i laboratories.
The measuramant uncartainty stated is T axpanded uncertainty which is cbtained from e standard uncertainty rultiplied by the coverage factar (k=2 to
provide a level of confidence of approximately 85%. It is delemmined in sccordance with the Guids to Expression of Uncartainty in Measursmant (GUM).
These results may be affectad by deviatians ¥om apeclied canditiors. The results relale anly to the ilsms iesiad, calieated or sampled. The rapart shal
ot be reproduced mxcept in full without approval of DKSH Technology Limited.

i Rinacaos wenTuTadl thie
Tachkgy Limdnd

2593 Susturmt Rems, Bangens, Phskharces, Barghok 10363

Phone: +66 36307000 Emai

W 10250

Webats mailand

Delivering Growth - in Asia and Beyond.

tanm':'lu'muqu

CAL-FM-CD1-14: 12 Sep 2022
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&= DKSH

Certificate No.: C01234158 Page: 2 of 3
Calibration Results:
Before Adjustment
Eccentric Ermor: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
: i Nominal Test Value 200 o)
) Reference Paints (g)
Q@: A B c D E
[ ——— - 0.000 -0.003 0.000 0.001
Ry [ of the standard deviation of welghing balance., 0001 (g)
Nominal test value (g) Standard Deviation
50 0.0006
500 0.0008
Eror of indication from nominal or I mass value., 0.001  (g)
Nominal Value | Conventional Mass Displayed Value Emor of indication Uncertainty
(@) ] (@ (@) (@) 3
1 1.0000 1.000 0,000 0.0013 2.10
5 5.0001 5.000 0.000 0.0013 210
10 10,0001 10.001 0.001 0.0013 2.10
20 20.0000 20.000 0.000 0.0013 2.00
50 50,0001 50.000 0.000 0.0013 2.098
100 100.0001 100.001 0.001 0.0013 2.00
200 200.0004 200.002 0.002 0.0014 2.07
300 300.0005 300.002 0.002 0.0015 2.08
400 400.0006 400.004 0.003 0.0016 2,03
500 500.0006 500.008 0.007 0.0019 2.02
600 &00.0007 600.009 0.008 0.0021 20
o ey Lt =
e e e M
enenslumugu

Delivering Growth - in Asia and Beyond.

Refer to Certificate No.: C01234158

CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Page: 1 of 3

Statements of conformity:
This confarmity certificate documents the validity of the fallowing of ity based on the
results of ponding calibrati :
The errar of indi during are under given and envi and

Idering the

85%) within the specification, The given

measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,
those parameters have not been assessed separately,

Tolerance and Declsion rules:
of the

of the

device are done based on direct comparison of the relevant

measurement resulis with the iolerances and decision rule are prescribed by the customer,

Binary Staternent for Simpla Acceptance Rule {w = 0), Specific Risk < 50% FFA.

Decisionrule: [0 Choice A
[ Cholce B

O Cheice C

At Runcoiry owTuled $vin
DKSH Tachackogy Limiled
833

MNon-binary staternent with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA and
Cendition Pass or Condition Fail Specific Risk < 50% PFA.
Customer defined, Customers may define arbitrary muliple of r to have applied as guard

band (w=rL).

: PFA - Probabdity of False Accept

WAL v Taed npsnaTTr 10280
Bangehak, Prrakhanong.

7330 Suktwrmd finad,
Phone: 188 3630 7000

Barghak 10200

Delivering Growth - in Asia and Beyond,

(Mr. Rungrod Jenkittrakulehal)
Authorized signatory

tana"n'lu'muqu

CAL-FM-CO1-14: 12 Sep 2022

Cerlificate No.: COr

&= DKSH

1234158 Page: 3of 3

After Adjustment
Eccentric Ermor: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
| ’ . Nominal Test Value 200 (@
4 Refarence Palnts (g)
A B c D E
- 0.001 -0.002 -0.002 0.001
Repeatability: Determination of the standard ion of weighing balance., 0001 (g}
HNominal test value (g) Standard Deviation
50 0.0008
500 0.0008
Emor of indication from nominal or mass value., Readability 0.001  (g)
Nominal Value | Conventional Mass | Displayed Value Errorof indication |  Unocertainty
(@ (@ 1] (@ (@ }
1 1.0000 1.000 0.000 0.0013 210
5 5.0001 5.000 0.000 0.0013 210
10 10,0001 10.000 0.000 0.0013 210
20 20.0000 20.000 0.000 0.0013 210
50 50,0001 50.000 0.000 0.0013 210
100 100.0001 100.000 0.000 0.0014 2,08
200 200.0004 200.000 0.000 0.0014 2.07
300 300.0005 300.001 0.001 0.0015 205
400 400.0006 400.002 0.001 0.0017 2,04
500 500.0006 500.001 0.000 0.0018 202
600 600.0007 600.002 0.001 0.0021 20
The End of Certificate
RN Ty b i
2433 Sukhumvt Road, Bangchak, Prrakhanong. Banghok 10200 v
G —— wensslunugy

Delivering Growth - in Asia and Beyond,

CAL-FM-C01-14: 12 Sep 2022

&z DKSH

Refer to Certificate No.: C01234158 Page: 2 of 3
Statements of conformity:
Before Adjustment
Readability, 0001 g
Norminal Value |nEdr|'::ﬂ°0fﬂ Guard band (w) | Tolerance () Al iss
] a a ]
1 0.000 0.0013 0.002 Pass
5 0.000 0.0013 0.010 Pass
10 0.001 0.0013 0.020 Pass
20 0.000 0.0013 0.040 Pass
50 0.000 0.0013 0.100 Pass
100 0.001 0.0013 0.200 Pass
200 0.002 0.0014 0.400 Pass
300 0.002 0.0015 0.500 Pass
400 0.003 0.0016 0.800 Pass
500 0.007 0.0018 1.000 Pass
600 0.008 0.0021 1.200 Pass
The validity of the of cannot be for diffarent places of use, environmental conditions or improper use.
i

e
Pron:

Delivering Growth - in Asia and Beyond.

@naslamuny

CAL-FM-CD1-14: 12 Sep 2022
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&= DKSH P

Job Mo WO-0001 1251

Er f indicatic "
Refer to Cerlificate No.: C01234158 Page: 3 of 3 e gy . i
Statements of conformity:
1
After Adjustment
Readabllity; 0001 g 05 /
Error of _.—-—-""'//
Nominal Valu Guard band Tole 0 —
e | uard band (w) rance () i _—.lE:_________
g g g ] ""--..________‘
1 0.000 0.0013 0.002 Pass 05 =
5 0.000 0.0013 0.010 Pass N
10 0.000 0.0013 0.020 Pass +
20 0.000 0.0013 0.040 Pass
50 0.000 0.0013 0.100 Pass 18] - & - A i o
100 0.000 0.0014 0.200 Pass X Ervarof indication = Uncert(s) = Uncert(-) Display of balance
200 0.000 0.0014 0.400 Pass :x:;::lfmhh ----- Upper i
300 0.001 0.0015 0.600 Pass
400 0.001 0.0017 0.800 Pass
500 0,000 0.0018 1.000 Pass
600 0.001 0.0021 1.200 Pass After Adjust
er
Job No,WO-00011251
Tha validity of the of cannat be for differan places of use, ervironmental conditions or imgroger Lss. Readabillty:0,0019
Ei f indicati
The End of o iy n;\;r of indication ;.
1
o] /,..—/
L 11T
——r
-1
-18 o o -
1 10 100 1000
X% Errerof indication = Uncert(+) = Uncert(-) Display of balance
L Upper p limit  ——— Lower Specification
——— Upper Specification
At Moy enTulal 4vin
\DHEH Tachnelogy Limbnd
%531 10260
033 Sukhermst Road, Basgchak, Preskhanceg, Banghok 10260 v v
e - enenslumugu weneslunugy
Delivering Growth - in Asia and Beyond. CAL-FM-CO01-14: 12 Sep 2022
&= DKSH \ <
S
* gEarnssLLEILNYaISd aanLams i%
I I I ALEEMEA U B gea NS SUS TS ’4,,,//"‘;\\.\3‘
: dation for houstnal Deveiosme—t Natonal Food bstte KA ok e
1unﬂﬂﬁﬂuﬁmﬂ|ﬁ1m‘ﬂﬂ “  Food hdusing Laboratory Senice Cerver SRCIRRATION bbat
- - =g
Calibration Certificate
it lue: WOo-00011251
aflaadadia: Balance Su: PXB23 wnianASas: 236754745
Certificate No.: 2402281-001-01
Aviadey ($u) ATIAAAL (f) Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD,
07 Dec 2023 swnsnsrada 07 Dec 2023 ML Address: 3 Soi Udomsuk 41, Sukhumvit Road,
dnk | laink Und | nink hack, F Bangkok 10260
Ganaral
Page10f3
= o 1. awlWiAdapter, power supply 2201110V = [m]
= [m] 2. mvwsuyanigmnssandiuay (Cover) = ] Equipment: Autoclave
i = B o s h &l = Manufacturer: ALP
@ o 4, mafussduamnfieto = o
] [m] 5. nsmaudustuankng ] a Model: oL
= [m] 6. Awrnysoluse Display = [m] Serial No.: 808763
] a 7. nsudmRekaues Display wirralnaln ] [m} ID No.: UAE.MIC.026/2563
=] [m] 8. mmspeeud (Stopper) / pan support = [m]
@ o 9. n e Function Intemal / Extemal @ O Order No.: 202281
=] [m] 10, wssaRssaielsan nuanuseLm load cell ] o Operation No.: 2402281-001
= o 1. dnmewimsan m dnufifaetoo & o
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
arumanf o : Calibrated by mr.Jerawut Prapawuttipong  Approved by
Scientist { Mr.Pheraphat Tuanjit )
ger, Division of C; L
Date of Issue: a April 2024 Responsible for the Technical Management Team
Mr. Adisai Maknol The are for a i P y of app 95 %,
o . This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation scheme
Sel Eng which has assessed the measurement capability of the y and its ility te ired national standards and Lo the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.
%wmﬁ ; F-C5-009 Revision: 01 Date: 20-04-65
xmm.m Phiakharang, Banghck 10260 v
o TG o enanslumugu

Delivering Growth - In Asla and Beyond.
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FearnssuRLTYAdEIEsarmLE s
AuSLSMsHaNUMEN S aEA TR NSsUETS

Foundation for indusiial Development MNational Food Instiuee
Food indusinal Laboratory Senice Certer

HNSC-TISETIS 17035
CALIBRATION 0081

Calibration Report

Certificate No.: 2402281-001-01
Equipment: Autoclave
Model:  CL-40L Serial No.:  BOB7E3
Resolution: 01 °C  IDNo: UAE. MIC.026/2563
Manufacturer:  ALF
Date of Calibration: 2 April 2024 Page 2of 3
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Environment Condition: Ambient Temperature { 25 % 1 ) °C
Relative Humidity ~ ( 55 % 7 ) %
Line Voltage { 225 £ 5 ) vot

Condition of this results of Calibration:

1. This Instrument was calibrated by insert 3 standard temperature recorder with RTD into its autoclave and calibration
according to W-TE-018 based on BS 2646-1(2021) : Autocdaves for sterilization in laboratories Design, construction, safety
and perfarmance Specification,

- The: temperature scake used was based on 175 - 90 .
- All data show below were final values and the initial data may be obtained upon request,

2. Reference Standard Instrument :

Instrument Maodel Serial No. Certificate No. Due Date Through
HiTemp140-2 R54918 TE 660383-01 BApRIme | ORI oD
Digital Thermometer with RTD »
(Data Lagger) HiTemp140-2 525601 TE 670033-01 | 9 Movernber 2024 | MADGETECH INC.
HiTempl40-2 525602 TE 67003401 | 9 Novembar 2024 | MADGETECH INC.

. This certificate is traceable to International System of Units (51 Units),
. This certificate was certified only for the instrument we calibrated.

. This standard does nat apply to steriizers or disinfectors used for medical, dental, pharmaceutical.
. Condition of Calibrated item :  Good

ULIC Description :  Setting program function sterilization :  STERILIZE/NORMAL

on 15 Minute At 115.0 aand 121.0 °C

Without adjustment

After adjustment

3
4
5, This result of calibration was found accurate as shown on date and place of calibration only.
3
F}

Time of steril
. Result of Cakbration :

"

F-C5-012 Revisian: 01 Date: 20-04-65

S
S FNSSULTEL I A0S 2anILETr s %
2 » o

AUEUSMSAZUURUEMSSss nNsSSUa TS ;17"4.;5.\.\.\*‘5
iy o e ' TR
Calibration Report
Certificate No.: 2402281-001-01
Equipment: Autoclave
Model:  CL-40L Serial No.:  BOB763
Resolution: 01 °c I Mo UAE.MIC.0Z6/2563
Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 3of 3
Calibration point: 115.0 aand 121.0 °C
Ci result:
Calibration | Temperature | Relative | Line Voltage
Condition fa ) Humidity (%)|  (Voit)
Min 244 AB6 220
Max 255 621 230
Tablel : of
Measured Temperature (°C) @ Sensor No.
Calibration Point (Sensor No.2 is REF) Uncertainty
(“c) Std.# 1 Std.# 2 (Ref) Std.# 3 % (°C)
115.0 115.28 115.35 115.38 0.64
110 121.28 121.36 121.37 0.64
Table 2 : Reporting of C| ization Result
UUC* Setting Uuc* Reading Stability Uniformity |Overall Variation|
(°c) Min (*C) | Max ("C) |average (*C MPa + (°C) {°C) )
115.0 115.0 115.1 115.0 0.08 0.19 0.13 Q.48
1210 1210 121.1 121.0 0.12 0.17 .10 0.38
Note

The quoted uncertainty include " Stability * and " Loading effect { 20% of Uniformity )"
uuc* = Unit Under Calibration
Stability = One-half of the greatest difference of at any one sensars,
for at least half an hour after reaching steady state.
Unifarmity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed 2t the same time.
Owerall Variation = The difference of the maximum and méinimum th ion time.

The repart uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providi
a level of confidence of approximately 95 %

F-C5-012 Revision: 01 Date: J0-04-65
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