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Agilent
CrossLab

From Insight to Quicome

Agilent CrossLab Start Up Services

Agilent GCMS
Preventive Maintenance Checklist

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

Delivered by highly tralned and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance 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 preventive maintenance activities.
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From Paght

Agilent 7860 GC Preventive Maintenance Checklist

Service Engineer Comments

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

Service Completion

Service request number __50070% 74 149 Date service completed L6 Jun o2t

Q¥

Agilent signature Adire l( L. Customer signature

Total number of pages in this document <

Revision: 2.00, issued: Decermber 30, 2020

Agile Docurment Numiber; DO007063

DE number: 44166.7597222222 Page ___ of ___
© Agilent Technologies, Inc. 2020
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From insigh! to Qutcame

Introduction

Select the appropriate PM to be done and then perform the checklist under that section

O Interim Preventive Maintenance 6 months

M Major Preventive Maintenance Yearly

This checklist covers the following model(s):

Type Model

sQ 59738 Series MSD
8Q 5975 Series MSD
sQ 5977 Series MSD
TQ 7000 Series MS/MS
TQ 7010 Series MS/MS
QTOF 7200 Series QTOF
QTOF 7250 Seties QTOF

Customer Information

Revision A.20 issued November 2021 Page .. aof

DEN
D Ag

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

A customer representative should be available to the engineer while performing the preventive
meintenance 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.

urmber 44145.7539351852
ilent Technologies, Inc. 2021
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From |asight 1o Ouicomo

Important Customer Web Links

« For more information about Agilent Technologies services, please visit our website using the

following URL: htip//www.agilent.com/en-us/products/crosslab-instr -services/servige-
repair

» To access Agilent University, visit hitp.//www.agilent.com/crosstab/university/ 10 learn about
training opticns, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

» A useful Agilent Resource Center web page is available, which includes short videos on
rnaintenance, quick lists of consumables for new instruments, and other valuable information.

Check out the Resource Page here: https.//www.agilent com/en-us/agilentresources

« Need technical support, FAQs, supplies? — visit our Support Home page at

http://www.agilent.com/search/support

» Getanswers. Share insights. Build connections:

Join the Agilent Community at https://cormmuynity.agilent com/welcome

Service Engineer’'s Responsibilities

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

* Complete empty fields with the relevant information.
* Complete the relevant checkboxes in the checklist using either a “X” or tick mark “v” .

« Check "Section 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.

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

Additional Instruction Notes

« Preventive maintenance is a factory recommended procedure designed to reduce the likelihood
of electromechanical failures. Failure to perform preventive maintenance may reduce the long-
term reliability of certain instruments and systems. Two preventative maintenances (PMs) per
year are recommended, the Major PM Service will be performed annually with an Interim PM
performed 6 months after the Major PM.

Revision A.20 Issued November 2021 Page of e
DE Number 44145.7539351852

@ Agilent Technologies, Inc. 2021
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System Information

0 Check this box if an instrument configuration report is attached instead of compieting the
table.

Instrument System Name and ID Mmss5a7t ¢

Instrument System Site and Location Lab

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

1. G171 A USF11363 14
2.

3

4

Preparation

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 etc.

Check system for required installation of components and settings as defined by current
Service Notes

Check for firmware updates and verify with customers if they would like them installed.
Firmware update(s) are strongly recommended.

LS SRS g S

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are available. A customer representative should be available
while the preventive maintenance is being performed.
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Feom nsght lo Qdoeme

Important notice for customers
The customer should complete the following before the Support Provider arrives on site:

O Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
performance of the equipment.

Note: it is recommended to have the customer run the autotune and tune evaluation prior to

the PM and then start the vent cycle so that the instrument will be ready for the service
representative.

Definition of the Task/Recommended items within the document

Task Recommended
Yes No interim/ Major / As needed

M ) O ] 0 Yes selected means that the task was done or the part was
required.

O & O O [0  No selected means that the task was not done or the part
was not required.

O O ™ ] [J  Interim selected means that this task is recornmended to be
done at 6-month intervals.

o 0O O ™ [0 Major selected means that this task is recommended to be

done yearly; if the customer would like a service to be done at
the 6-rmonth interval then the service could be purchased.

As needed selected means that the task was done or the part
was used as needed. For example, there could be two types
of filters that could be used and this was the one selected.

O
J
O
O
N

Preventive Maintenance Procedures

Yes/No Interim/Major | Description

@ O 5| Perfaorm general inspection of systern for cleanliness

o O M B Discuss any problems the custorner is having with the instrument

& 0O 5| 0] Review customer rmaintenance records and exclude maintenance on recently serviced items

b, A 3] 0] Review the most recent autotune report. This will give a starting point for evaluating spectral
peaks, baseline noise, peak shape, mass assignments and resolution,
GCMS

Yes/No Interim/Major |Description

i ] ] Record Instrument model no. S2132 A

¥ O b o Record Instrument serial no. (231134314

O M & Record Rough Vacuum

O & [ Record Manifold Vacuum

o ™ Type of Column instalied DR - L 4%

Revision A 20 issued November 2021 Page of

D Mumiben 3445 72089551802
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Feom Insight to Quicoma

System Checks
Yes/No Interim/Major |Description

i ) 54 Verify that cafibration peaks were seen prior to starting the PM

¥ O M Vent the instrument

g 0 & [} Inspect vacuum hoses, pump, exhaust tubing, and power cords for excessive wear.
g0 &3 = Visually inspect calibrant levels — PFTBA PFDTD {if appl.), IRM (if appl). Refiltif available.
Z 0O ] o) Look for any obvious external damage or problems.

g 0O [T 7 Clean air intake(s). Cosmetic cover(s) may need o be rermoved,

I Verify system line voltage meets instrument specifications. Yes & No [

Yes/No 00 & Wet Mechanical vacuum pumps

Yes/No Interim/Major !Description
Check for evidence of il leakage. Check pump gasket for legkage.
Drain and replace mechanical surmp oll,
Replace Cil Mist Filter if applicable.
Discuss with customer the need for more frequent oii changss if the oil is dirty
Don't use mist filters with Chemical lonization.
Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed. Visually confirm that no cil returns up vacuurm hose.
i Dry Mechanical vacuum pumps - Diaphragm
Yes/No [nterim/Major | Description

o] Check for evidence of poor vacuum — Turbo power demand, poor manifold vaguum, gtc.
Clear air flow paths of dust.
If vacuum is poor, then replace the diaphragm pump.
Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed.

B

B & E & ®| =

g0 pEEEE

HiE R E
HIE®

Yes/No ¥ [ Dry Mechanical vacuum pumps - Scroll
Yes/No Interim/Major | Description

M O & & Replace the tips seal on the IDP pump.

M O b &4 Check for evidence of poor vasuum — Turbo power demand, poor manifold vacuum, etc.
B O &E o Replace the Exhaust Filter if required.

MDD E Discuss with customer the need for more frequent changes, if needed.
O B @ Inform customer that purmnp gas ballast should be installed all the time.
[~ ] = 2] Parform anti-suckback valve test. Power an until side plate Is held closed, power off and

check that side plate holds closed.

Cleaning System and Filters

Yes/No Interim/Major | Description

Fans

MO0 B © Remeve dust from fans and vent covers.

B O g ©#= Verify fans are functional and that there is enough space around the
instrument for proper cooling.

Sousce cleaning
QOpen analyzer and remove the source.,
Cisassemble, Clean, Re-agsemble source.
Re-install source and close analyzer.

Filters

Replace RMSH-2 Helium gas filter - if applicable,

Replace RMSN-2 Nitrogen gas filter — if applicable.

Replace RMSHY-2 Hydrogen gas filter — if applicable.

CP17988 — Gas Clean Carrier Gas Kit for 7890 far Nitrogen or Heliurn;
Bracket, Mount, and Filter — if applicable.

CP17974 —~ Gas Clean Filter Kit GC/MS 1/8" Mount and Filter ~ if applicable,
CP17973 ~ Gas Clean Filter; Replacement Filter — if applicable.

5190-6071 — Methane Gas Filter ~ if applicable

Guidance: If gas filter is replaced, write the change date on the fifter using a permanent marker.

&
[Fif
[
O
]
0
0
O
a
=]

RIR® RERE (000
HEE [ERER |([Ee
BEE QR E Qe

Revision A.20 Issued November 2021 Page
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Fiom lasight 1o Julcome

Agilent GCMS Preventive Maintenance Checklist

System post-check

Yes/No Interim/Major

Description

Pump system back down, Wait until system siability has been achieved.

Verify system vacuum reading(s) via the gauge contyoller.

Leak Check

Verify system in manual tune

Compare against previous tune file report{s)

Chiange to Tune and verify that all temperatures, pressures, and gas flows reach method set

points

H O
M a8
¥ O
M O
¥ 0O
B 0O
Cafiw

Check manually that you have calibration peaks.

HE EEEEEE

sl

O

HE §ERIEER

El Autotune Performed

Guidance: if the P Service is performed prior to a qualification service, then use the gualification procedure as a guide
for final instrument setup and checkout.

Service Review

ORAMA B8

Engineers Comment box.
documentation.

Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/logbook. Record
the PM event in the Smart Alerts logbook, if applicable.
Update/reset instrument maintenance counters as appropriate.
Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test resuits obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Systems in a compliant environment may need additional

Agilent Test Results Table

Test Description

Expected Test Result

Actual Test Result

Ravigion A.20 lssued November 2021 Page

of

DE Number 44145,7539351852
® Agilent Technologies, Inc. 2021
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From Ingight to Dulcomi

Agilent Consumed Parts List Table

O Section not applicable

Agilent GCMS Preventive Maintenance Checklist

Product or Model# | Quantity
Part Description Part Number where used consumed
Revision A.20 Issued Novernber 2021 Page of R
DE Nummber 44145.7539351852 e

® Agitent Technologies, Ine. 2021
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From Insipht to Guioms

Signature Page

Service Engineer Commentis (optional)

Agilent GCMS Preventive Maintenance Checklist

Service Completion

Service request number _b00 %0 ¢4 1 q

Agilent signature Adyie LL R

Total number of pages in this document _ g

Date service completed

Customer signature

Page

of
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From lngight to Outcome

Agilent GCMS Preventive Maintenance Checklist

Parts ~ As needed as part of the PM

Common MS Filters and Seals — 5973/5975/5977/7000/7010/7200/7250 Series

Supplies

Yes/No Interim/Major/As needed  |Description Part number
O 0O #d @ Heliurm gas filter — if required RMSH-2
oM 0O & Nitrogen gas filter — if required RMSN-2

O & O (4] 5} Big Universal Trap, 1/8" fittings, Hydrogen, if required RMSHY-2

o 0O & o Bas Clean Carrier Gas Kit for 7890 for Nitrogen or Helium; | npq-ggg

Bracket, Mount and Filter — if required
a9 O 4] 4] Gas Clean Filter Kit GC/MS 1/8 in (complete replacement CP17974
y kit} ~ if required

g O & #® (as Clean GS/MS Filter — if required CP17873

0O & 0O M & Chemical fonization Gas Purifier (Gl systerns) — if required  |5190-8071
D9 & & O Agilent AVF Platinum, 1 quart 5191-5851
Gas filters need to be changed only if required

MS Maintenance Supplies for 5973/5975/5977 Series

Yes/No O 0O Supplies

Yes/No Interim/Major/As needed {Description Part number
O O B © Diffusion pump fluid {Diffusion Pump Models) 6040-0809 Qty 2
MO OO &8 #& IDP-3 Tip Seal Replacernent Kit (IDP-3 Dry Pump Models)  1G7077-67018
g O ™M ™ IDP-3 Tip Seal Replacement Kit (no tools — CSD F/N) 5150-9561

O O & ™ IDP-3 Tip Seal Replacement Kit (no tools — VPD P/N) IDP3TS

O O @ © Filter element for I0P-3 REPLSLRFILTERZ
O O ) i D542 Oil Mist Eliminator 3/4G & 3/8 SRD3706556
o 0O 1] B Exhaust oil mist trap (thread) Edwards/Pfeiffer 51092-80039
MS Maintenance Supplies for 7000/7010 Series

Yes/No [0 [1 Supplies

Yes/Ng Interim/Major/As needed |Bescription Part number
oM 0O F © Nitrogen gas filter RMSN-2

O O E & :\Ifjlzgjle[l}s?p Seal Replacement Kit (IDP-10 Dry Scroll PUMD | «oq04 67003
O™ 0O M [ [DP-10 Tip Seal Replacement Kit (no tools — VPD P/N) %3807-67000
O 0O 1 & Qil Mist Filter RVS G6600-80043
oM O B ©@ Filter elernent for the IDP-10 REPLSLRFILTERT
MS Maintenance Supplies for 7200/7250 Series

Yes/No [0 L[] Supplies

Yes/No Interim/Major/As needed | Description Part number
O O & ™ Nitrogen gas filter — if required RMSN-2

O &8 & # RIS Probe Maintenance Kit (7200 Series cnly) G7005-60170
O O #F o 035202 Oil Mist Eliminater SR03706800
O &8 O [Eif ] IDE-15 Tip Seal Replacement Kit {IDP-15 Dry Pump Models} | 5190-9613

O &8 O ] ) IDP-15 Tip Seal Replacement Kit {no tools — VPD P/N) X3815-67000
O O ] &) Filter element, for S4-110/8H-112/IDP-15 exhaust silencer |REPLSLRFILTER
O & O | & DS 3/8 MAG. PLUG AND GASKET 8R03701824
MS Maintenance Supplies for JeiClean

Yes/No O 3 Supplies

Yes/No Interim/Major/As needed | Description | Part number

Revision A.20 |ssued November 2621
DE Numbar 44145.7539351852
® Agilent Technologias, Inc, 2021
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Agilent
CrossLab

From Insight to Ocleome

Agilent GCMS Preventive Maintenance Checklist

=

| Big Universal Trap, 1/8" fittings, Hydrogen, if required

[RMSHY-2 |

Consumable Parts Reference — Purchasable by customer, not
included as part of PM

Common MSD Maintenance Supplies 5973/5975/5977/7000/7010/7200/7250 Series

Common Recommended Consumables Parts
Yes/Np Interim/Major/As needed | Desctiption Part number
O™ O A i) El High Ternperature Filaments G7005-60061 Qty 2
O O 0O @ HES El Filaments 37002-60001
oM O 0O ™ LE-£! Filaments (33850-60021
O T O ™ ! High Temperature Filament — all MSDs G7D05-60072
o8 O 0O & PFTBA GCMS Tuning Standard calibrant 06971-60571
O O O © PEDTD calibrant, T miL 8500-8510
O & O ] o] PFET, IRM calibrant for GC QTOF 0.5 mL 5190-0531
MSD Maintenance Supplies 5973/5975/5977 Series
Yes/No O [ Supplies
Yes/No Interim/Major/As needed iDescription Part number
O O 0O # ¢l Interface tip seal (tip and spring combo) (1999-60412
O O 0O ™ Cl Interface tip seal (fip only) (3870-20542
0 &8 O ] [T} Cl Interface tip seal spring {spring cnly) 51999-20023
& O O 5] Repeller insulator 51099-20133 Qty 2
0 ¥ O O @& Lens insulator/holder (HES) 37002-20074
0 ® 0 O & Ring heater/sensor assembly {HES) G7002-60043
0 ™M O "] [t} Ceramic insulator for Extractor (HES) 57002-20064
8 O O ] Transfer-Line Tip Can, Threaded (33870-20547
O & O O ] Transfer-Line Tip Base, Threaded G3870-20548
MS Maintenance Supplies for 7000/7010 Series
Yes/No 0O O Supplies
Yes/No Interim/Major/As needed |Description Part number
O & 0O ] ™ Ci Interface tip seal - 7000 G1999-60412
O 8 0O ] 0| Cl Interface tip seal - 7010 G7002-60412
O 0O O ® Cl Interface tip seat (tip only) (33870-20542
o O O ®| Cl Interface tip seal saring (spring only) 31999-20023
O & O ] B Repeller insulator - 7000 (1099-20133 Qty 2
O & O ] = Lens insulator/holder (HES) (7002-20074
oM O 0O [ Ring heater/sensor assembly (HES) G7002-60043
oW O 0O ©& Ceramic insulator for Extractor (HES) G7002-20064
O# O O M Transfer-Line Tip Cap, Threaded G3870-205847
O M [ O 5]

Transfer-Line Tip Base, Threaded

G3870-20548

MS Maintenance Supplies for 7200 Series

Yes/No [ O Supplies

Yes/No interim/Maior/As needed | Description Part number

ODd O o & Extractor Lens Insulator G7005-20133
o8 0 O # lon Focus Insulator G7005-20442
O 0O B8 ¢ Ring Heater/Sensar Assembly G7005-60110
o 8 O © RIS Xfer Tip (3700520542
oM o O o RIS Xfer Tip Spring G7005-20024
Revision A.20 Issued November 2021 Page of Lok
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From Insight to Qulcoma

Agilent GCMS Preventive Maintenance Checklist

MS Maintenance Supplies for 7250 Series

Yes/No B3 0O Supplies

Yes/No Interim/Major/As needed  |Description Part number

0O &8 O 0O ™ Lens insulator/holder (HES) G7002-20074
C & 0O 0 5] Ring heater/senscr assembly {(HES) G7002-60043
o 0O O & Ceramic insulator for Extractor (HES) G7002-20064
0¥ O ] ) Transfer-Line Tip Cap, Threaded (3870-20547
o O O ™ Transfer-Line Tip Base, Threaded G3870-20548
o8 0O O = El Exiractor Transfer Tip (53870-20542
O O O ™ Cl Tip Comprassion Spring 51999-20023
MS Maintenance Supplies for Intuvo 9000 MS Systems

Yes/No O O Supplies

Yes/No [nterim/Major/As needed |Description Part number

O O O ™ Swaged MS Tail - Packaged (G4590-60009
O O O ™ Swaged MS Tail (HES) - Packaged G4590-60109
Common MS Maintenance Supplies

Parts required

Yes/No Interim/Major/As needed | Description Part number

oM 0O [0 = Abrasive paper, 30 um 5067-5896

O 0O O © Alumina powder 363706201

O & O ] ] Claths, clean {pkg of 15} 0598C-60051

0 m O O 2 Cloths, cleaning {pkg of 300) 9310-4828

0 M O O @ Cotton swabs (pkg of 100) 5080-5400

g O 0 @ Gloves, clean, large £650-0030

O 0O O © Gloves, clean, small 8650-0029

Revision A.20 tssued Novermnber 2021

DE Number 44145.7539351852
@ Agilent Technolegles, inc. 2021

PEYE v OF

3% Agilent






THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 1 August, 2024 Certification No. 284/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il

Serial No. WCB0908A48 D No. : No.19

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.9 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 8310119

: HOOK GAGE NO 1425 Pitot Tube Thecdor Friedrichs Type 0800.0000 serial 8023
N.L.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-30AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Stancard VeEcciWa\

C
WIEr=s
SEAN
Calibrated by : HML Signed : igmatos

Mr. Watcharapol Subwat r.P

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 284/24

T August, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Ancmometer | Pressure | Vacumm ] Velocity Yelocity Correction
m/sec inches H2O | inches H20 | T/Sec mfsec m/sce
1.00 - - - 09 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 129 0.11
15.01 - - - 15.0 0.01
17.02 - - - 169 0.12
20.02 - - - 20.0 0.02

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
20 80
180 180
270

Calibrated by :
N@WL

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 November, 2024 Certification No, 416/24
Page : I of 2

Object : Wind speed and wind direction
Manufacturer ; Davis Instruments Inc.
Type : Vantage VUE Model No. : #B251EU

ID No. M0.33
Serial No. Display MT221012035 Transmitter MT231004044
Customer : Thai Environmental Technic Limited.

/6 Soi Ramkhamhaeng 145,
Khwagng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition : Temperature 25.1 ®c  Barometric Pressure 1009.6 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Seriai No. 9310119

: HOOK GAGE NG 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.8.T. Test Reference Number 731/241460 : Standard Velogcity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-Q0AH)

Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZA% : Standlard Velocity a ﬁ&mﬂaggx
Calibrated by : NGML Sighed : .
Mr. Watcharapol Subwat Mr. Pisood Prpmsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 416/24

19 November, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | iches 20 | m/Sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 27 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 9.0 0.02
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 15.1 -0.09
17.02 - - - 17.0 0.02
20.02 - - - 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
80 90
180 180
270

Calibrated by \\bj

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 September, 2024 Certification No. 333/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Daia Logger  Campbell Scientific  Sensor Young

Type : Data Logger CR200X Sensor 03002
ID No. : No.30

Serial No. Data Logger 25873 Sensor 014296

Customer : Thai Environmental Technic Limited.

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1002.5 hPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-Q0AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : Na'\O‘\WVL Signéd : _
210
Mr. Watcharapol Subwat Mr. Pis romsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 333/24

19 September, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/see inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 1.06 -0.06
3.02 - - - 2.96 0.06
5.00 - - - 5.01 -0.01
7.04 - - - 7.01 0.03
9.02 - - - 9.08 -0.06
11.01 - - - 11.00 0.01
13.01 - - - 13.05 -0.04
15.01 - - - 14.98 0.03
17.02 - - - 16.99 0.03
20.02 - - - 19.97 0.05
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0.00 0
90.00
180.00
270.00

Calibrated by :. ‘\b\\m WL

Mr. Watcharapol Subwat

Mechanical Engincer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteocrological Instruments Bureau

Date of Issue 19 September, 2024 Certification No. 334/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Data Logger  Campbell Scientific  Sensor Young

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

Serial No. . Data Logger 25874 Sensor 014294

Customer : Thai Environmental Technic Limited.

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

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1002.9 hPa

NATIONAL STANDARD WIND TUNNEL

; Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119
1 HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velogity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-O0AH}

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity /@,Dﬁ@-m!sgg
o -g%.ﬂ%@ Qg 3‘&
Calibrated by : »d@dr{@\tﬁ\ Signéd : €Authorise Wr v
? et £ 3 . é}.’ K
Mr. Watcharapol Subwat Mr. Pisobd Piomsut

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 334/24

19 September, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | /sec m/sec m/sec
1.0 - - - 1.06 -0.06
3.02 - - - 3.01 0.0]
5.00 - - - 5.02 -0.02
7.04 - - - 7.06 -0.02
9.02 - - - 8.99 0.03
11.01 - - - 11.05 -0.04
13.01 - - - 12.99 0.02
15.01 - - - 15.08 -0.07
17.02 - - - 17.01 0.01
20.02 - - - 20.01 0.01

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0.00 0
90,00
180.00
270.00

Calibrated by : H Q&W&Tak

Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 17 October, 2024 Certification No, 352/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Data Logger Campbell Scientific  Sensor Young

Type : Data Logger CR200X Sensor 03002
ID No. No.32

Serial No. Data Logger 25875 Sensor 014295

Customer : Thai Environmental Technic Limited.

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

Calibration Condition : Temperature 251 °C  Barometric Pressure 1012.0 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.L.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 misec

: Utrasonic Anemometer Model DA-850-3TV {sensor TR-Q0AH)

Serial Number 110730029 (sensor 120628586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : "\Bbﬂ:v\_ Signed : .

Mr. Watcharapal Subwat Mr. Pisgod Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 352/24

17 October, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction
misec fmches HZO | inches H20 | m/sec mfsee m/sec
1.00 - - - 0.85 0.15
3.02 - - - 2.83 0.19
5.00 - - - 4.89 0.11
7.04 - - - 7.05 -0.01
9.02 - - - 9.12 -0.10
11.01 - - - 11.42 -0.41
13.01 - - - 13.15 -0.14
15.01 - - - 15.45 -0.44
17.02 - - - 17.12 -0.10
20.02 - - - 20.42 -0.40
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0.00 0.0
90.00 90.5
180.00
270.00

Calibrated by : _
H@MTDK_

Mr. Watcharapol Subwat

Mechanical Engineer




Certificate of Calibration Copito:
Equipment : pH Meter
Manufacturer : Horiba
Model : F-71G
Serial No. : V3B1F8H3
ID No. : Ins-LAB-025
Condition As-Received: Used ltem
Received Date : 30 October 2024

Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Hurnidity :

Calibration Procedure :

Calibrated by :

Approved by :

( ) Unnopphol Harachai
{v/) Ponpan Paipim
{ ) Saithip Meangmai

Issue Date :

TECHNOLOGY PROMOTION ASSQCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.(-2718-9484

31 October 2024
2410-07840C-1

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

Laboratory (Thai Environmental Technic Limited)

{ 26.1 fv 25.8 } °C (On-Site)
(58.6 0 64.2 )% (On-Site)

in - house methed

NSC.TISI-TIS17025
GALIBRATION 0008

24CHO573
10of 2

- CP-OCHZ2 by direct measurement with DC voliage

standard and direct measurement with
certified reference material (CRM)

Saithip Meangmai

Hrope.

Approved Signatory

2 November 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificete may not be reproduced other thas in full, except with the prior written
Approval of the head of Gorporate Services 3 : Equipment Calibration and Testing Services,




Cert.No.: 24CHO573

Page.: 20f2
Condition of this calibration resuit
1. Reference Standard Instrument

Instrument Serial No. iD No. Cert. No. Due Date
1) Document Process Calibrator 48530031 130RC0O98  24E3004 12 Sep 2025
2) Digita} Thermometer 30791 TORC137 241973 01 Sep 2025

- This Cerification is {raceable to St Throught Technology Promotion Association (Thaitand - Japan}

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.876 CPA chem 1005301 15 June 2026
pH 9.174 CPA chem 1005302 15 June 2025

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

Calibration Resulis

Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (£mV) X
pH mV mvV pH
pH Meter 4.000 177.48 177.6 4.000 0.058 2.00
S/N.: V3B1F8H3 6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128,97 -128.9 9.180 0.058 2.00
10.000 -177.48 ~177.4 10,000 0.058 2.00

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,9)

Unit Under Standard pH Actual pH | Actuai mV Uncertainty of Coverage
Calibration Buffer Scolution Reading Reading |pH Measurement factor
(mV) %) k
pH Electrode 4.008 4.007 167.0 0.0048 2.00
S/N.; 9X2E0223 6.876 6.855 -0.3 0.00865 2.00
9174 9.158 -136.6 0.0096 2.00

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

-00o-




TECHNOLOGY PROMOTION ASSOCGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S80I 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-28 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer ;
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Ternperature :
Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
{+v/ ) Kunchit Promprat

Issue Date :

CALIBRATICON 0008

Cert.No.: 24MM272
Page.: 10f 3

Electronic Balance
Mettler Toledo
AB204
1116392227
Ins-1.AB-033

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

Batance Room

09 April 2024
10 April 2024

15 °C to 40 °C
30 % to 90 %

Khit Ruttanaprapachai

}CUv\c}w&'

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

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

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




Equipment : Electronic Batance Cert.No.: 24MM272
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2404-01130C-14
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 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 No. Test report No. Due date
1} Standard Weight Set (E2) 15884 - 70RC138 MM-0020-23 30 Jan 2025

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

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

4. This certificate is not certified for any commercial transaction.

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

Result of calibration ( ) Without Adjustment (* ) After Adjustment by External Calibration
Range capacity : 0 g to 210 g Resolution 0.0001 g

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (g9) {g) {(xmg) (k)
100 100.0000 0.0000 0.19 2
200 200.0001 -0.0001 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {(n=10)
Applied Weight Standard Deviation
(g9) of Reading (g)
100 0.00007

200 0.00008




Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2404-01130C-14

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(g} (9) (g) (9) (g)
0.0000 +0.0001 0.0000 +0.0001 +0.0003

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g9) (g) (9) {tmg)
Unload 0.0000 0.0000 0.14
0.01 0.0101 -0.0001 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5002 -0.0002 0.14
1 1.0002 -0.0002 0.14
5 5.0000 0.0000 0.14
10 10.0001 -0.0001 0.14
25 25.0000 0.0000 0.15
50 49,9999 +0.0001 0.15
100 100.0002 -0.0002 0.19
200 200.0002 -0.0002 0.30

Cert.No.: 24MM272
Page: 3 of 3

2 3 2 3
1 1

QI
AVAN L ol

Front Frent Frant

Maximum difference between
off-center and central loading

(g)
0.0003

Coverage
Factor
(k)
211
2.1
211
211
211
211
211
2.07
2.08
2
2

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

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

-000-




TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-~JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG BANGKDK #1250

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

Certificate of Calibration o
Eguipment : BOD Incubator
Manufacturer : Accuplus
Model : i250-D38
Serial No. | 2058-1017-0029
{D No.: Ins-LAB-047

Submitted by :

L.ocation :

Received Order :
Galibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
{ }Ponpan Paipim

{ ) Suwit tmjai
{+/) Kunchit Promprat

issue Date

Thai Environmentat Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkolk 10240

!lTls
CALIGRATION D008

. 24TMOBSE
:1of3

Laboratory (Thai Environmental Technic Limited)

24 June 2024
24 June 2024
(26+10)°C
(50 %30)%

Krisda Malee

}fum)\a&'

Approved Signatory

04 July 2024

The Uncertalntles are for a confidence probability of approximately 85%

This certiticate may nat ba reproduced other than in fulf, except with the prior written
Approval of the head of Corporate Services 3 @ Equipment Calibration and Testing Services.




Equipment : BOD Incubator Cert. No.: 24TM986
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2406-06720C-3

Procedure Used -

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 aceording to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on [TS-90.
Condition of this resuit of calibration
1. Reference standard instrument:-
instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MY57013711 23LM115 TPA 11 Jui 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is fraceable 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 : Not Available Environment during calibration

Beginning Finished

Temp. { °C) 24 25

f REL.Humid. { % ) 53 51

2 4 AC Supply { Volt ) 220 221

A ) o
1 & e Position : Ref. Std.
H 5 5 Hi2 ID No.:
g ! 8 1 22-18RTD-2/1
5 Lz 2 18RTD-2/2
Wiz ",%,z/cﬂ_ o /: 3 18RTD-2/3
v ; b
- 4 18RTD-2/4
=t W e 5 18RTD-2/5
6 18RTD-2/6
7 18RTD-2/7
Probe instailation Details : Dimension of Chamber : 8 18RTD-2/8
as= 1 em D= 0.48 m 9 (ref.) 18RTD-2/9
b= 1 om W= 050 m
c= 10 cm H= 1.4 m

Capacity = 0.26 m?




Equipment : BOD Incubator Cert. No.: 24TMOB6

Condition As-Received : Used lfem Page: 30of 3
Reference : 2406-087200-3
Result of Calibration :- {*) Without Adjustment
Function of JUC* : Temperature Source
Frash air setting ! Not Available
Calibration| UUC* Uuct Temperature Temperature Overall [Coverage
Point Setting | Reading stability uniformity Variationj Factor
(’C) (*C) | () {(£°C) (C) (°C}) K
20.0 20.0 20.0 0.42 0.55 0.99 2
Cahbfation Measured 'Terrfperature {(°C) Uncertainty
Point Position
{(°C) i 2 3 4 5 & 7 8 9 {ref.) {(£°C}
20.0 20.176 | 20.044 | 20,228 | 20,018 | 20.021 | 19.995 | 19.849 | 19,830 | 19.863 0.64

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensoar.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as closs an observation time as
possible to determine the temperature pattem or homogeneity within the chamber under steady-state conditions.
Overall Variation ; The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* © Unit Under Calibration

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

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

000~




FS5R1248

MAINTENANCE REPORT

OPFPTIMA 8000
Customer : us¥n wniinfonindauine Date Tested: March 21, 2025
116 Recommendation Recerlification
Address :  1/6 arapsuainuy 145, Period 6 Months
WAWHEWIUS, LUABEWIUGY, Recertification Due: September 22, 2568
Agtwy 10240 TH Date Last Certified: September 27, 2024
User Name: Ao algwed Tanzun Visit Number: 10F2
Phone: 02-3737799, 081-1303495 TH ONE SOURCE Phone: 081-7316733, 081-1086572
E-mail: Keisarin.Chuayphan@eurofinsasia E-mail : thonesource@gmail.com
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
OPTIMA 8000 07851310024C WinLab32 Version 5.5.0
NO772045 1F1380368 PN:6150T21E4AQ1E

TESTED EGUIPMENT
IPV Methods

TEST STANDARD USED PE NUMBER
Mixed standard 1/10 N0691579

Mixed standard 1/100 NS300221

CUSTOMER SUPPLIED COMMENTS
2 % HNO3
10 % HNO3

Page1ofd

TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand



FSR1248

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 07851310024C DATE TESTED March 21, 2025

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

AR

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

-

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

D. Adjust water and gas pressure regulator settings.

-~

E. Inspect and leak check pneumatics drawers.

HEHBEHE
=

Py

F. Clean the exterior of the instrument.
2. OPTICAL CHECKS
A. Inspect and clean all optical components.

B. As regiured, check and replace all purge filters.

HIE|E
AR

ES

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

=

A. Perform preventive maintenance on chiller.
B. Flush out water the chiller and replace with coolant mix30plus every twelve months

4. PERFORMANCE CHECKS

BHE
~

A. Torch View Alignment. CK
B. Wavelength Calibration. OK
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MAINTENANCE REPORT

FSR1248

OPTIMA 8000
SERIAL NUMBER 078851310024C DATE TESTED March 21, 2025
PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % RSD<1.0 0.7
Mg 280.260 % RSD < 1.0 0.37
Mg 285.207 % RSD<1.0 0.78
Ba 455.403 % RSD < 1.0 0.53
Detection Limits: Axial

As 193 nm, 3{sd) < 10.0 ppb 0.9

Se 196 nm, 3(sd) < 5.0 ppb 4.73

TE190 nm, 3(sd) < 10.0 ppb 0.42

Pb 220 nm, 3(sd) < 3.0 ppb 0.27
BEC: Axial Mn 257 nm, < 30 ppb 1.86
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 ppb 2.85

Zn 213 nm, 3(sd) < 2.0 ppb 0.29

Mn 257 nm, 3(sd) < 1.0 ppb 0.03

La 379 nm, 3(sd) < 3.0 ppb 0.19

Ba 455 nm, 3{sd} < 0.3 ppb 0.01

Ba 493 nm, 3(sd) < 0.6 ppb 0.02
BEC: Radial Mn 257 nm, < 30 ppb 7.77
Speciral Resolution: UV

As 193 nm, < 0.009 0.00725

Ni 231 nm, < 0.011 0.00798

Ni 341 nm, < 0.015 0.01218
Spectral Resolution: VIS

Ba 455 nm, < 0.020 0.01540

Page 3 0of 4

T One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, L.am Luk Ka, Pathum Thani 12150, Thailand




FSR1248

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER  07851310024C DATE TESTED March 21, 2025

Remarks :

Commissicning follow as commissioning performarnce sheets.

Calculate MnBEC = 1B * STD Conc / IS-1B_, where standard conc = 1000 ug/L

IB = Intensity of blank

IS5 = Intensity of Standard

Used Mira Mist Nebulizer

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

meets
’:l does not meet

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

Service Department TH One Source Co., Ltd.

( Krungchai Treevichien )

Customer Support Engineer
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Analysis Begun

Start Time: 21/3/2568 14:16:86 Plasma On Time: 21/3/2568 13:45:44
Logged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima 86@0 Autosampler: Sig

Sample Information File:

Batch ID:

Results Data Set: DLRL_216325 -

Results Library: €:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLRL-Cal Method tast Saved: 27/9/2567 18:48:23
IEC File: MSF File:

Method Description: Calibration for later fest

Sequence No.: 1 Autesampler Location:

Sample ID: Calib Blank 1 pate Collected: 21/3/2568 14:16:18
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 21
Analyte Back Pressure Flow
All 335.8 kPa 8.50 L/min

Mean Data: Calib Blank 1

Mean Corrected Catib
Analyte Intensity std.Pev. RSD Cong, Units
As 193.696 76.3 S.68  7.34% [8.88] mg/L
Zn 213,857 551.8 13.60@ 2.47% [e.88] mg/L
Mn 257.616 1678.6 129.17 6.54% [8.88] mg/L
La 379.478 313.2 @.51 @.16% [B.08] mg/L
Ba 455.403 1992.9 244.97 12.29% [e.88] mg/L
Ba 493.4@8 194%.8 288.76 14.81% [@.80] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib S5td 1 Date Collected: 21/3/2568 14:19:46
Analyst: Data Type: Original
Initial Sample WE: Initial Sample Vol:
bilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib 5td 1
Analyte Back Pressure Flow
All 335.8@ kPa 8.58 L/min

Mean Dats: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev, RSD Conc, Units
As 183.696 13353.1 71.8%  8.53% [5.8] mg/L
Zn 213.857 116888.6 435.46 B.37% [1.8] mg/L
Mn 257.618 1897638.0 28726.98  1.89% [1.8] mg/L
La 379.478 249968, 5 2865.12  ©.83% [z.8] mg/L
Ba 455.483 621928.4 963,17 B.16% [6.11 mg/L
Ba 493,488 452987.3 4B66.62 B.58% [8.21 mE/L

Calibration Summary

As 193.696 1 tin, Cale Int 8.8 2671 g.000e8 1.0068000
Zn 213,857 1 Lin, Calc Int 2.0 116968 ©.80000 1.808000
Mn 257.618 1 Lin, Calc Int 2.8 1098080 ©.80006 1.008008
La 379.478 1 Lin, Calec Int 2.0 45000 0.00000 1.002208



Ba 455,483 1 Lin, Calc Int
Ba 493.4e8 1 Lin, Calc Int

) 6920000
] 4536000

0.e6000
2.080060

1.0egpee
1.ee0008

Sequence No.: 3
Sample ID: blank
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 21/3/2568 14:22:p4

Data Type: Original
Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: blank

Analyte Back Pressure
All 337.@ kPa
Mean Data: blank

Mean Corrected
Analyte Intensity Conc
As 193,696 518.3 8.
Zn 213.857 1835.9 2.
Mn 257.618 4878 .4 Q.
La 379.478 285.8 8.
Ba 455.483 -841.2 -a.
Ba 493.408 -116.6 -8,

Flow
2.58 L/min
Calib.

. Units Std.Dev,
2 mg/flL 9.87
8 mg/L 0.66
e mg/L 0.6e
& mg/L [ ]
e mg/L 8.80
9 mg/L .08

Sample
Conc. Units
194.1 g/L
8.9 EgfL
3.7 EfL
1.1 g/t
8.1 g/t
-8.8 g/L

Std.Dev. RSD
74.12 38.19%
2.21 24.90%
1.19 32.85%
1.41 123.46%
8.2 15.21%
B.81 55.68%

Method Loaded
Method Name: DLRL-Check
IEC File:

Method Last Saved:

MSF File:

Method Description: As-66,Zn-2, Mnl.@,La-3,Bad55-8,3,Bad93-8.6

25/2/2543 11:12:48

Sequence No.: 4
Sample ID: DLRL Check
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:
Date Collected: 21/3/2568 14:25:31
Data Type: Original
Initial Sample vol:

Sample Prep Vol:

Nebulizer Parameters: DLRL Check

Analyte Back Pressure Flow
All 338.8 kPa .58 L/min
Mean Data: DLRL Check

Mean Cerrected Caljb. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 -43.5 -8.0 mg/L 8.80 -16.3 g/L 2.85 17.47%
Zn 213.857 =185.9 -8.8 mg/L @.e8 -1.6 g/L 6.29 18.18%
Mn 257.618 -1244.8 -0.8 mg/L B.68 -1.1 g/L B.83 3.09%
La 379.478 B.4 9.8 mg/L 8.00 6.8 g/L .19 >999,0%
Ba 455.403 -123.3 -8.0 mg/L a.ee 8.8 g/L B.91 63.51%
Ba 493,408 -486.5 -2.8 mg/L 8.8 -8.1 g/L 2,82 25.69%




Method Loaded

Method Name: MnBEC

IEC File:

Method Description: XL and RL-Spec <or

n
)
o

Method Last Saved: 1/4/2552 13:47:35
MSF File:

g/L,Attn:Spac<or= 58 g/L

Sequence No.: 4

Sample IG: MnBEC 1ppm Mn
Analyst:

Initial Sample Wt:
Dilutieon:

Wash Time:

Autosampler Location:

Date Collected: 21/3/2568 14:16:32
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

”
H
n

Nebulizer Parameters: MnRBEC lppm Mn

Analyte Batk Pressure Flow
All 235.8 kPa .58 L/min
Mean Data: MnBEC 1ppm Mn
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.  RSD
Mr 257 XN 19936649.6 28667.67  ©.19%
My 257 RN 1113896.8 83.86 B.81%
Seguence No.: 5 Autosampler Location:
Sample ID: Blank Date Collected: 21/3/2568 14:12:5@
Analyst: Data Type: Original
Initial Sample Wt: Initial sample vel:
Pilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Blank
Analyte Back Pressure Flow
All 334.9 kPa £.58 L/min
Mean Data: Blank
Mean Corrected Calib. Sample
Analyte Intensity Cone. Units Std.Dev. Cong, Units Std.Dev. RSD
Mn 257 XN 28585.2 27708.98 11.58%
Mn 257 |N 18247.0 10525.58 14.93%




AAAARRBRAIARDRBARA

.010 03/21/2025
.890 03/21/2025
.645 03/21/2025
.420 03/21/2025
469 03/21/2025
.410 03/21/2025
083 03/21/2025
277 03/21/2025
423 03/21/2025
.782 03/21/2025
.100 03/21/2025
.355 03/21/2025

iD:
Ib:
ID:
iD:
iD:
Ib:
ID:
ID:
ID:
in:
ID:
ID:

Resolution
Resolution
Resolution
Resolution
Resolution
Resolution
Resolution
Resclution
Resolution
Resolution
Resotution
Resolution

Resolution

As 193.
As 193.
As 193.
Ba 455,
Ba 455,
Ba 455,
Ni 231.
NT 231.
Ni 231.
Ni 341.
Ni 341.
N1 341.

Page 1

696-Res
696-Res
696-Res
403-Res
403-Res
403-Res
604-Res
604-Res
604-Res
476-Res
476-Res
476-Res

Rep
Rep
Rep
Rep
Rep
Rep
Rep
Rep
Rep
Rep
Rep
Rep

WN P W W W R

Res:
Res:;
Res:
Res:
Res:
Res:
Res:
Res:
Res:
Res:
Res:
Res:

COOO0O0O0OOOOO0D

.00725
00722
.00720
.01540
.01538
.01536
. 00794
.00797
.00798
01214
.01216
.01218



Analysis Begun

Start Time: 21/3/2568 14:35:586 Plasma Or Time: 21/3/2588 13:46:44
Logged In Amalyst: TET Technique: ICP Continuous
Spectrometer: Optima 80¢@ Autosampler: 51

Sample Information File:

Batch ID:

Results Data Set: DiXL_216325

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLXL-Cal Method Last Saved: 21/3/2568 14:35:51
IEC File: MSF File:

Methed Description: Calibration for later test

Seguence No.: 1 Autosampler Locatien:

sample ID: Calib Blank 1 Date Collected: 21/3/2568 14:36:08
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 239.8 kPa 8.58 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity $td.Dev. RSD Conc. Units
As 193.696 111.9 5.49  4.90% [6.89] g/L
Se 196.026 3e.8 13.59 44.87% [e.88] g/L
T1 19¢.8@1 -499.6 4,83  4.85% [e.8@] g/L
Pb 228,353 438.9 17.54  4.88% [e.@8] g/L
Sequence No.: 2 Autosampler Location:
Sample ID: DIL-Standard Date Collected: 21/3/2568 14:48:17
Analyst: Data Type: Original
Initial Sample Wt: initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 339.0 kPa 8.50 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev., RSD Conc. Undts
As 193.696 18706.2 1314.50  7.83% [1ee8] g/t
Se 196.826 i154.6 50.48 4.37% [sea] g/L
Tl 158.861 265633.9 116.96  9.44% {1ee8] g/L
Pb 228.353 48025.5 304.84 0.82% [see] g/L

Calibration Summary

As 193.695 1 Lin, Cale Int 0.8 18.79 ©.0p0808 1,8080006
Se 196.626 1 Lin, Calc Int 0.8 2.389 6.80000 1.008800
Tl 1%@.8ez1 3 Lin, Calc Int 8:8 26.63 6.60000 1.0686600
Pb 228.353 i Lin, Calc Int a.e 96.05 ©.60008 1.660080
Sequence No.: 3 Autosampler Location:

Sample ID: 1% HNO3 Date Collected: 21/3/2568 14:42:26



Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Data Type: Original
Initial Sample vol:
Sample Prep Vol:

Nebulizer Parameters: 18% HNO3

Analyte Back Pressure Flow
All 339.@ kPa 8.58 L/min
Mean Pata: 10% HNO3

Mean Corrected Calib, Sample
Analyte Intensity Conc. Units Std.DPev. Conc., Units Std.Dev. RSD
As 193.696 4824.4 3ee g/L 129.608 3ee g/L 125.68 58.23%
Se 196.926 134.4 68 g/l i.88 60 g/L 1.88 3.1e%
Tl 1%6.801 9.1 3 g/L 2,89 3 g/L B.8% 26.29%
Pb 228,353 794.3 8 g/t 2.83 8 g/L 2.83 24,53%

Method Loaded
Method Name: DLXL-Cal
IEC File:

Method Last Saved: 21/3/2588 14:35:51
MSF File:

Methed Description: Calibration for later test

Sequence No.: 4

Sample 1ID: Calib Blank 1
Analyst:

Initial Sample Wt:
pilution:

Wash Time:

Autosampler Location:

Date Collected: 21/3/2568 14:46:58
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure
All 338.2 kPa

Flow
9.5 L/min

Mean Data:; Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193,696 181.1 6.51  6.44% [e.ee] g/L
Se 196.826 51.2 1.88 2.18% [e.88] g/L
T1 192,881 =117.8 1.38 1.11% [e.e8] g/L
Pb 228,353 515.6 2.24 B.44% [e.ee] g/L

Sequence No.: 5

Sample ID: DL-Standard
Analyst:

Initial Sample Wt:
Dilutiaon:

Wash Time:

Autosampler Location:

Date Collected: 21/3/2568 14:49:35
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: DL-Standard

Analyte Back Pressure Flow
All 340.0 kPa .58 L/min
Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity 5td.Dev. RSC Conc. Units
As 193.696 17134.3 1988.33 11.56% [1888] g/fL
Se 196.826 1110.8 54,75  4.93% [se@] g/L
T1 196.861 26518.4 156.43 B.59% [1008] g/t
Pk 228,353 46195,@ 1231.41 2.67% [see] g/L
Calibration Summary
As 193.6%96 1 Lin, Calc Int 0.8 17.13 B.c0000 1.ce0000



Se 196.026 1 Lin, Calc Int 8.e 2.222 a.e20800 1.088088
Tl 196.8@1 1 Lin, Calc Int 6.8 26.52 0.6epe0 1.e00aee
Pb 220,353 1 Lin, Calc Int 8.8 92.3% a.oee00 1,608008
Sequence No.: 6 Autosampler Location:
Sample ID: Sample@ed Date Collected: 21/3/2568 14:51:29
Analyst: Data Fype: Original
Initial Sample Wt Initial Sample Vol:
pPilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Sampleded
Analyte Back Pressure Flow
Al 339.8 kPa 2.58 L/min
Mean Data: Sample@@?
Mean Corrected Calib. Sample
Analyte Intensity Cone. Units Std.Dev. Conc. Units S$td.Dev. RSD
As 193.696 163e8.0 18686 g/fL 516.39 1068 g/l 516.39 54,26%
S5e 196.026 252.8 iee g/L 33.71 188 g/l 33.71 29.82%
Tl 196.801 238.8 s gl 5.82 9 g/l 5.92 55.49%
Pt 228.353 2366.9 8 g/i 8.13 38 g/L 8.13 31.84%
#Method Loaded
Method Name: DLXL-Check Method Last Saved: 25/2/2543 18:51:16
IEC File: MSF¥ File:
Method Description: Sample Std.Dev As/Tl <=18 g/1 ,5e<=-§ g/t ,Pb¢=3 g/l
Sequence No.: 7 Autosampier Location:
Sample ID: blank Date Collected: 21/3/2568 14:55:38
Analyst: Pata Type: Original
Initial Sample Wt: Initial Sample Vol:
bilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: blank
Analyte Back Pressure Flow
All 341,08 kPa 8.5 I/min
Mean Data: blank
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dav. Conc. Units Std.Dev, RSD
As 193.696 ~38.1 -2 g/l &.90 -2 g/t 8.99 51.37%
Se 196.826 -1.1 -8.5 g/fL 4.73 -8.5 g/l 4,73 967,75%
Ti 196.861 -1.1 -8.8 gfL 8.42 -0.8 g/L ©.42 979.48%
Pb 228.353 -38.4 -8.3 g/L 8.27 -8.3 g/L .27 82.21%



Method Loaded

Method Name: Precison

IEC File:

Method Descriptien: N=1@- 1.8% RSD

Method Last Saved: 22/4/2554 18:20:88
MSF File:

Sequence No.: 3
Sample ID: Precision
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 21/3/2568 14:84:01
Data Type: Original

Initial Sample vol:

Sample Prep Vol:

Nebulizer Parameters: Precision

RSD
e.70%
8.37%
8.78%

Analyte 8ack Pressure Flow
All 332.8 kpPa 8.58 L/min
Mean Data: Precision

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units 5td.Dev. Conc, Units Std.Dev,
Zn 206,208 £§14769.2 4325.76
Mg 288.271 3585593.7 12525.49
Mg 285.213 235021.6 1839.82
Ba 455.463 7343296.8 38612.33

8.53%




Align View XY Axial for analyte Mn 257.618
X-position Y-position Intensity

-2.8 15.8 7246380.1
-1.8 15.8 B8749288.5
-1.2 15.8 9975888.8
-0.8 15.8 16666593.7
-8.4 is.e 16452495.9
8.8 i5.8 97858859.6
8.4 i5.@ 8529671.3
8.8 is.e 738103%9.6
1.2 i5.e 5765113.5
1.6 15.8 4449871 .9
2.8 15.8 307B672.1
-8.8 16.8 4802881
-8.8 16.5 713839.2
-8.8 11.8 1279884.5
-8.8 11.5 2458135.3
-8.8 12.8 3851484.4
-8.8 12.5 5388352.8
-8.8 13.8 7124896.4
-8.8 13.5 9153645.7
-8.8 14.9 16246467 .4
~@.8 14.5 18783623.9
-@.8 15.@ 12863236.1
-@.8 15.5 18813967.2
-8.8 16.0 9837996.9
-@.8 16.5 7531325.8
-8.8 17.9 5689276.4
-@.8 i7.5 4221123.3
-8.8 18.8 2953986.3
-0.8 18.5 1843660.9
-0.8 19.@ 941895.%
-9.8 19.5 584994.6
-0.8 20.9 221408.2
-1.8 15.8 92689982.0
1.2 i5.8 18098147.0
-0.8 15.8 18629213.6
-9.4 i15.8 1e528e75.8
0.8 15.8 18112987.9
-9.8 13.@ 7614807.0
-9.8 13.5 0946084, 3
-0.8 14.8 18391096.5
-0.8 14.5 18795800.9
-8.8 15.@ 1e843e88.3
-0.8 15.5 18239869.2
-8.8 16.9 9@45883.5
-8.8 16.5 7671109.4
-8.8 17.9 5666617.8

21/3/2568 13:52:20 aligned for analyte Mn 257.618
X viewing positien set to  -8.8 mm having Peak intensity 10843888.3 for Axial viewing
Y viewing position set to  15.8 mm having Peak intensity 10843888.3 for Axial viewing

Align View X Radial for analyte Mn 257.618
X-position Y-position Intensity

-7.8 15.a 20677.7
-6.5 15.9 23939.2
-6.8 15.8 28571.4
-5.5 15.8 36462.2
-5.8 15.9 56913.7
-4.5 15.8 75265.5
-4.8 i5.8 106378.1
-3.5 is.e 158e86.1
-2.9 5.8 231723.3
-2.5 15.e 482850.4
~2.8 15.e 579076.7
-1.5 15.e 757804.1
-1.8 15.8 922437.5
2.5 15.e 999617.5
e.0 15.e 1846887.4
8.5 15.@ 568157.6
1.8 15.e 8@5974.3



1.5 15.8 5718e6.1
2.8 15.e 284353.0
2.5 15.8 52417.2
3.8 15.8 35745.5
3.5 15.8 33557.2
4.8 15.8 43838.7
4.5 15.9 52898.6
5.8 15.8 59418.3
5.5 15.8 57185.9
6.8 15.8 51241.2
6.5 15.8 43337.9
7.8 i5.8 33069.9

21/3/2568 13:55:51 aligned for analyte Mn 257.61@
X viewing position set to ©.8 mm having Peak intensity 1846887.4 for Radial viewing




Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No, :

ID No. :

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

Submitted by :

Calibration Place :

Ambient Temperafure :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by ;

( ) Unnopphol Harachai
(v) Ponpan Paipim
( ) Saithip Meangmai

Issue Date :

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

CALIRRATION 0008

Cert.No.: 24CHO573
Page.: 1of2

pH Meter
Horiba

F-71G
V3B1F8H3
Ins-LAB-025
Used Hem

30 Cctober 2024
31 October 2024
2410-07840C-1

Thai Environmental Technic Limited
1/8 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

l.aboratory (Thai Environmental Technic Limited)
{26.11t0 25.8)°C (On-Site)
(58.6t064.2)% (On-Site)

in - house method ;

- CP-OCH?Z by direct measurement with DC voltage
standard and direct measuremant with

certified reference material (CRM)

Saithip Meangmai

M-

Approved ‘Signatory

2 November 2024

The Uncertainties are for a confidence probability of approximately 95%

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

Approvz;l of the head of Corporate Services 3 ; Equiprment Calibration and Te_sting S_ervicgs.




Cert.No.: 24CHO573

Page.: 20f 2
Condition of this calibration result
1. Reference Standard tnstrument
Instrument Serial No, 1D No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 24E3004 12 Sep 2025
2) Digital Thermometer 307901 TORC137 241973 01 Sep 2025

- This Certification is {fraceable io St Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.876 CPA chem 1005301 15 June 2026
pH 9.174 CPA chem 1005302 15 June 2025

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

Calibration Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voliage Actual Reading Measurement factor
Calibration input (£mV) K
pH mV mvV pH
pH Meter 4.006 177.48 1775 4.000 0.058 2.00
S/N.: V3B1FBH3 6.860 828 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.180 0.058 2.00
10.000 -177.48 ~177.4 10.000 0.058 2.00

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH {4,7,9)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading Reading ipH Measurement factor
(mv) @) K
pH Electrode 4.008 4.007 167.0 0.0048 2.00
S/N.; 9X2E0223 6.8B76 6.855 -0.3 0.0065 2.00
9.174 9.158 -138.6 0.0096 2.00

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 %.

-o0o-




TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

o

3

Y
o

",

TEL.0-2717-3000-29 FAX.0-2719-0484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
) Ponpan Paipim

(
{ ) Suwit Imjai
{v/) Kunchit Promprat

Issue Date :

Cert.No.:
Page.:

Electronic Balance

Mettler Toledo

AB204

1116392227

Ins-LAB-033

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

09 April 2024
10 April 2024

15 °C to 40 °C
30 % to 90 %

Khit Ruttanaprapachai

kﬁl\nc)\%&.

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

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

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

CALIBRATION 0008

24MM272
10f3




Equipment : Electronic Balance Cert.No.: 24MM272
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2404-01130C-14
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14

according fo direct measurement methed against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 7ORC138 MM-0020-23 30 Jan 2025

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

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

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

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

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration
Range capacity : 0 g to 210 g Re’sol'uﬁ'on 0.0001 g

Before Adjustment : -

Balance RETS - Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (g) (g) (tmg) (k}
100 100.0000 ~ 0.0000 0.18 2
200 200.0001 -0.0001 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 _ 0.00007

200 0.00008




Equipment : Electronic Balance
Condition As-Received :  Used ltem
Reference : 2404-01130C-14

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to varicus position on the pan.
The weighing machine reading error obtained is given in the table

Paosition 1 Position 2 Position 3 Position 4 Position 5
(g) (9) (9) (g) (g)
0.0000 +0.0001 0.0000 +0,0001 +0.0003

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g9) (9) (tmg)
Unload 0.0000 0.0000 0.14
0.01 0.0101 -0.0001 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5002 -0.0002 0.14
1 1.0002 -0.0002 0.14
5 5.0000 0.0000 0.14
10 10.0001 -0.0001 0.14
25 25.0000 0.0000 0.15
50 49,9909 +0.0001 0.15
100 100,0002 -0.0002 0.19
200 200.0002 -0.0002 0.30

Cert.No.: 24dMMZ272
Page: 30of 3

Front

Maximum difference between
off-center and central loading

(9)
0.0003

Coverage
Factor
(k)
2.1
2.1
2.1
2.1
2,11
2.1
2.1
2.07
2.06
2
2

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 %.
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Certificate of Calibration

Ceriificate Number © SPR25010086-1 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Kamkhamhaeng 148, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Egquipment Name : DO Meter
Manufacturer : Horiba
Model © OM-T1G
Serial Number : D75J0012
ID. Number © No.07

Environmenial Conditions

Ambient Temperature o opacct 2e°C Received Date 08 Jan 2025
Relative Humidity D B0% T159, Calibration Date © 10 Jan 2025
L.ocation of Calibration © In-Lab Recommend Due Date ¢ 10 Jan 2026
Calibration Procedure : In-House Method Date of Issue Co1t Jan 2025

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/EC 17025:2017 in accordance with reference procedure. Standards used to perform
this catibration are certified by to NIST or equivalent, National metrology institute, Matural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur decision rufe is to contaci the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the rasulis meets thair needs.

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Kritapas Kanchanajittadet Approved by QA‘Z‘:)

Calibration Officer ( Mr.Prayoor\\ Topart )

Authorized Signatory

SP-FM-04-15 rev.0



 METROLOGY SYSTEM ( 'THAR

Calibration Report

Certificate Number : SPR25010086-1 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Zero Oxygen Solution HI7040L Lot 80027-23 21031 21 Mar 2028
Traceability

This cettification is traceable to the International System of Unit maintained at :
HANNA - Hanina Instruments (Thailand) Ltd.

zez-261 (289) Bl { puepeyl ) OzZTgl ueywnyled BueniBuoyy 1SBUOl T 00W 62/60
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Result of Calibration

Certificate Number : SPR25010086-1 Page : 3 0f 3
Dissolved Oxygen Permanance Test Jnit @ mg/L
Actual Uugc Etror Uncertainty
Standard Reading {(+)
0.3 0.51 0.21 0.13
8.3 8.52 g.22 0.13

Note :

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty cbtained by multiplyving the

standard uncertainty with the coverage factor k = 2.00. providing a level of confidence approximately 95%.
- End of Certificate ~

SP-FM~-04-15 REV.0



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN} i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATIGN AND TESTING SERVICES PPN

534/4 PATTANAKARN ROAD S04 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL.0-2717-3000-29 FAX.0-2719-9484

Certif

Equipment :
Manufacturer :
Model :

Serial Ne. :

ID No.:

Submitted by :

Location :

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

Calibrated by :

Approved by :
( ) Ponpan Paipim

{ ) Suwit Imjai
(+/ ) Kunchit Promprat

issue Paie

=

NSC-‘S’li-‘I"iS1T025
CALIBRATION 0008

Cert. No.: 24TM702
Page: 10f3

30D Incubator

Accuplus

250
2408-0115-0008
Ins-LAB-046

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

Laboratory {Thai Environmental Technic Limited)

08 April 2024
09 April 2024
(26+10)°C
(50 +30) %

Khit Ruttanaprapachai

KUY\D}\&}.

Approved Signatory

26 April 2024

The Unceriainties are for = confldonce brobabtllty of epproximately 25%

This cerificate may not ha reproduced other than in full, except with 1he prior written
Approvat of the head of Corparate Services 3 : Equipmant Calibration and Testing Services.




Equipment ; BOD Incubator Cert, No.: 24TM702
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2404-01130C-11

Procedure Used :-
Calibration were conducted using calibration procedure CP-0OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY408001451 24L M44 TPA 17 Mar 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is fraceable to the International System of Unit,
Remark : TPA : Technology Promotion Association { Thailand - Japan }
Result of Calibration :- {*) Without Adjustment

Function of UJUG* : Temperature Source
Fresh air setting : Not Available Environment during calibration

Beginning Finished

Temp. {°C) 24 25

_J)/ RELHumid. { % ) 50 52

2 4 AC Supply ( Volt ) 221 220

A [«) o)
1 3 i Position : Ref. Std.
H s i Hy2 1D No.:
S & 1 TORTD-2/1
5 v 2 19RTD-2/2
v W o ji- < / 3 19RTD-2/3
-— 4 19RTD-2/4
N W = 5 1ORTD-2/5
6 24-18RTD-2/6
7 19RTD-2/7
Probe Installation Details : Dimension of Chamber 8 18RTD-2/8
a= 10  om D = 0.48 m 9 {ref.) 18RTD-2/9
b= 10 om W= 0.50
¢c= 10 cm H= 1.1

m
m
m?

Capacity = 0.26




Equipment : BOD Incubator Cert. No.: 24TM702

Condition As-Received : Used ltem Page: 3of3
Reference : 2404-01130C-11
Result of Calibraticn - (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration | UUC* uuer Temperature Temperature | Overall |Coverage
Point Sefiing | Reading siability uniformity Variation| Factor
{°C) (*C) p (°c) (£°C) {(*¢) {°c) k
200 20.0 20.0 0.30 0.27 0.77 2
Calipration Measured Temperature ( °C ) .
. " tUncertainty
Point Position
{°C) i 2 3 4 5 6 7 3 9 {ref.) (£°C)
20.0 20.232 | 20184 | 20120 | 20.214 | 20,126 | 20.102 | 19.087 | 20.053 | 20.128 0.49

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

Temperature stability : One-half of the greatest maxirmum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation fime as
possible te determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Ovaerall Variation : The Difference of the maximum and minimum measured temperatures throughout abservation.
LUCH ¢ Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and exciuded 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 %.

00~




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) =
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES 5770
§34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29 FAX.0-2719-8484

Equipment :
Manufacturer :
Modal :

Serial No. :

1D No. :

Condition As-Received:

Received Date ;
Galibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humnidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ ) Unnopphot Harachai

(v} Ponpan Paipim
( ) Saithip Meangmai

lssue Date :

Cert.No.:

Certificate of Calibration  pae:

Spectrophotometer
Labtech

Blue Star A
16080V 1507
Ins-LAB-004

Used ltem

09 April 2024

08 April 2024
2404-01130C-2

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

NEC-TISETISITO23
CALIBRATION 6005

24CHOZ222

1of 3

Laboratory { That Environment Technic Limited)

(29.2- 314 ) °C (On-Site)

{452 - 40.3 ) % (On-Site)

in - house method

CP-0OCH4 based on ASTM E 275-1

Saithip Meangmai

Hope

Approved éignatory

17 April 2024

The Unoertainties are for 2 confidence probability of approximately 85%

This certificate may not be reproduzed other than in full, except with the prior wrilten

Appravat of the head of Corporats Services 3 : Equipment Calibration and Testing Services.




24CHO222
20f3

Cert. No. :
Page :
Condition of calibration result
. Reference Standard Material :
Material Serial No. Certificate No. Due date
1. Absorbance Standard set 42527 116226 08 Nov 2025
2. Wavelength Standard set 29828 114509 11 Sep 2025
3. Wavelength Standard set 28825 114510 11 Sep 2025
4, Stray Light Standard set 14004 1008964 01 Feb 2025
2. This cariificate is valid only to the item callbrated on date and place of calibration.
3. This cedificate is traceable to the International Systern of Unit maintained through :
- Starna Scientific Lid.
Spectral BandWidth : 2 nem
Scan Speed : Slow
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values Uncartainty of Coverage
UUC Reading
of Reference Material Measurement Factor
{nm) (nm) (X ) K
361.00 360.8 G.16 2.00
472.47 4716 0.18 2.00
536.66 536.2 0.16 2.00
748.48 748.4 0.16 2.00
879.27 879.0 0.16 2,00




Calibration Results

Photometric Accuracy

Cert. No. : 24CH0222
Page : 30f3

: without adjustment

Certified Vaiues Uncertainty of Coverage
Wavelength UUC Reading
of Reference Material Measurement Factor
{nm} {Abs) { Abs ) { Abs ) k
Zero 0.0002 C.0028 2.00
0.673% 0.5722 0.0028 2.00
420.0
0.7085 0.7074 0.0030 2.00
1.0169 1.0148 0.0028 2.00
Zero -3.0001 0.0028 2.00
0.5214 0.5211 0.0028 2.00
548.1
0.6935 (.6926 0.0030 2.00
0.8978 0.9980 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5626 0.5623 0.0028 2.00
635.0
0.7577 0.7570 0.003¢ 2.00
1.0948 1.0827 0.0028 2.00
Stray Light
* Btraylight at
Reading at 260,49 nm £ ¢.11 nm
260.49 nm = 011 nm
Abs 2.2284
%T 0.57
Remark

- Each ingdividuat filter is measurad against the empty filier holder (blank) used to zero the spectrophotometer

- Cut-off wavalength of stray light reference material (Potassium lodide} at Wavelength

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

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

factor I, providing a level of confidence of approximately 95 %,

-0lo-
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Certificate of Calibration

Certificate Number T SPR25040073-1 Page: 1 of 3

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

Equipment Name 1 Sound Level Meter
Manufacturer : ACO

Model . 8236

Serial Number ¢ 222038

iD. Number © No.70

Environmental Conditions

Ambient Temperature : 23c°ct 3°C Received Date . 04 Apr 2025
Relative Humidity D 50% T159% Calibration Date © 08 Apr 2025
Location of Calibration  In-Lab Recommend Due Date © 08 Apr 2026
Calibration Procedure © SP-CPE-04-01 Date of Issue © 09 Apr 2025

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISOAEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision ruie is to contact the customer i the item pass and fail calibration when the resuits
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System {Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by : S M

Calibration Officer ( Ms.Bussakorn Chaikaew )

Authorized Signatory

SP-FM-04-15 rev.0

AEEREOITED



) METROLOGY SYSTEM ( THAILAND ) {

A TrQSCGIcompuny

Calibration Report

Certificate Number : SPR25040073-1 Page :2 of 3

1D LINE : IEC17025

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date

suop 1 0ok 674

Sound Level Calibrator ST-120 211203773 EEL.BP.22/0268 | 20 Feb 2026

HE

LR
LT

! Traceability

1)

This certification is traceable to the Internaticnal System of Unit maintained at :

LEHYLY

TISTR - Thailand Institute of Scientific and Technological Research
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SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

aTrescal company

a

A/ E D—l'lu'gul;
H !t f C I a b tl ,"'“l“\'\ DIMENEIOHAL MEATUATIAENT

M Certificate Number :  SPR25040073~1 Page : 3 0f 3
= Range : 94 to 114  dB Function : @1kHz
w Select A Unit : d8
k) UUC Reading Error ,
Standard Uncertainty
B Seiting ()
= Fast Slow Fast Slow
f‘ 94 94.0 94.0 0.0 0.0 0.15
M? 114 114,83 114.3 0.3 0.3 C.15
{“ Select C Unit © dB
UUC Readin Error
= Standard g Uncertainty
= Setting {(+)
» Fast Slow Fast Slow
_ 94 94.0 94.0 0.0 0.0 0.15

114 114.2 114.2 0.2 0.2 0.15
Select  Z Unit : dB
& UUC Readin Error
~ Standard ¢ Uncertainty
< Setli +
,_, eHing Fast Slow -ast Slow (£)
i
g 94 94.0 94.0 0.0 0.0 0.15
% 114 114.2 114.2 0.2 0.2 0.15
=)
é Note :
The result of calibration was found accurate as show on date and place of calibration only,
“” This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reporied uncertainly of measurement is the expanded uncertainty obtained by muktiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

X TASERRETE
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SP-FM-04-15 REV.0



Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmkHg
Equipment Range : 0.02-7.00 V/min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-7.00 I/min Relative Humidity (50415%) 55%
Calibration Type : Drycal
Calibration 5/N @ 4491
Personal Flow rate %4 5 ® 4
ltemn AT 1 fAgen 2 ATIn 3 Average | Uncertainty
S/N (/min)
L 20151003042 C.06 0.0591 0.0591 0.0592 0.0591 +0.0001
2. 20151102097 0.06 0.0593 0.0585 0.0597 0.0595 +0.0002
CalibrationDate__19 /02 [/ 68
S o
Catibration By 19 esHdng
Remark : Uncertainty Type A = G = _SD

sSD
X

1]

S

Standard deviation

Mean

1/12




Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.1-7.0 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.1-4.C |/min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration S/N 4491
Personal Flow rate %4 b b
ltern AN 1 ATIN 2 AT 3 Average | Uncertainty
S/N (Vmin)

1. 20151003044 0.20 0.1991 0.1973 0.1975 0.1973 +0.0010

2. 20151003009 0.20 0.1978 0.1979 0.1979 0.1979 +0.0001
CalibrationDate__19 / 02 [/ 68

o e o

Calibration By j0eisdng
Remark : Uncertainty Type A = O = _SD

SD
X

Standard deviation

Mean

2/12




Personal Pump Calibration Report

Equipment Type . Perscnal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.00 I/min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.00 Vmin Relative Humidity (50£15%) 55%
Calibration Type : Drycal
Calibration S/N 4491
Personal Flow rate P ¢ a 5
ltemn o Ui A%In 1 AT 2 A9 3 Average Uncertainty
1. 20151003041 0.06 0.0592 0.0594 00598 0.0594 +0.0002
2. 20151102080 0.06 0.0596 0.0597 0.0598 0.0597 +0.0001

Calibration Date__19  / 02 [/ 68

Calibration By,

Remark :

Qo o
s Ano

Uncertainty Type A

SD
X

n

g = _35D

Jn

Standard deviation

Mean

3/12




Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.00 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.00 /min Relative Humidity (50£15%) 55%
Calibration Type : Drycal
Calibration S/N 4491
Personal Flow rate b a P L
ltem AT 1 ATIN 2 AN 3 Average Uncertainty
5/N (Yrmin)
1. 20151003042 0.06 0.0591 0.0591 0.0592 0.0591 +0.0001
2. 20151003043 0.06 0.0596 0.0597 0.059% 0.05%8 +0.0002
CaliprationDate__19 _/ 02 / 68
o (AN ‘{\f
Calibration By 0w adng
Rermmark : Uncertainty Type A = G = _3D
N
sD = Standard deviation
X = Mean

a/12




Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHsg) 758 mmHg
Equipment Range : 0.1-7.0 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.1-4.0 I/min Relative Humidity (50:+15%) 55%
Calibration Type : Crycal
Calibration 5N : 4691
Personal Flow rate L4 ¢ a ¥
Item AT 1 a9 2 AN 3 Average | Uncertainty
5/N {/mir)
1. 20151002115 0.2 0.1992 0.1982 0.1994 0.1992 +0.0001
2. 20180803005 0.2 0.19%4 0.1996 0.1998 0.1996 +0.0002
CalibrationDate___ 31 / 03 / 68
o N v
Calibration By HALT @ na
Remark : Uncertainty Type A = O = _SD

5D

bt

]

il

Jn

Standard deviation

Mean

5/12




Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 760 mmHg
Equipment Range : 0.1-7.0 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.1-4.0 l/min Relative Humidity (50+£15%) 550%
Calibration Type : Drycal
Calibration S/N @ 4491
Personal Flow rate B o s ¢ 4
ltem AN 1 A3 2 ATIN 3 Average Uncertainty
S/N {Vmin)
1. 20180806027 0.2 0.1972 0.1673 0.1974 0.1973 +0.0001
2, 20180806018 0.2 0.1976 0.1977 0.1978 0.1977 +0.0001t
CalibrationDate___ 21 / 04 [/ 68
o T
Calibration By, LY a8 ng
Remark : Uncertainty Type A = G = _3SD

SD
X

Il

Jn

Standard deviation

Mean

6/12




Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.1-7.0 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.1-4.0 /min Relative Humidity (50+15%) 55%
Calibration Type  Drycal
Calibration 5/N  : 4491
Personal Flow rate £ Y4 %
Item AYeN 1 AN 2 AN 3 Average | Uncertainty
S/N {/min)
1. 20180802087 0.2 0.19%5 0.1997 0.199% 0.1997 +0.0002
2 20180806018 0.2 0.198% 0.1991 0.1993 0.1991 +0.0602
Calibration Date___ 13/ 05 / 68
N e o
Calibration By, o Todna
Remark : Uncertainty Type A = O = D

sD
X
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Personal Pump Calibration Report

Equipment Type : Perscnal Pump/Parameter Barometric pressure (mmfkHg) 760 mmHg
Equipment Range : 0.1-7.0 I/min Temperature (23 +3) °C 25°C
Calibration Range : 0.1-4.0 I/min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration 5/N  : 4491
Personal Flow rate % 4 B o 5
Hem ATV 1 AN 2 AIV 3 Average Uncertainty
S/N (Vmin)

1. 20180806018 0.2 0.1875 0.1977 0.1979 0.1977 +0.0001

2. 20180802087 0.2 0.1977 0.1978 0.1979 0.1978 +0.0001
CalibrationDate___ 16/ 05 / 68

N Sy o

Calibration By____I1au§adng
Remark : Uncertainty Type A = G = D

5D

i

H

Jn

Standard deviation

Mean

8/12




Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.00 Vmin Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.00 /min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration 5/N  : 4491
Personal Flow rate L4 %4 %
Item o P AT 1 AT 2 AN 3 Average | Uncertainty
1. 20151003003 0.06 0.0594 0.0594 0.0595 0.0594 +0.0001
2. 20151102093 0.06 0.0596 0.0598 0.0597 0.0557 +0.0001

CalibrationDate__05 / 06 [/ 68
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Calibration By It f’{%
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Remark : Uncertainty Type A
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Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.00 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.00 V/min Relative Humidity (50:£15%) 55%
Calibration Type : Drycal
Calibration S/N 4491
Personal Flow rate P P £
Iltern A9 1 AN 2 AT 3 Average Uncertainty
S/N {V/min)
1. 20151003020 0.06 0.0593 0.05%4 0.0593 0.0593 +0.0001
2, 20151002115 0.06 0.0592 0.0592 0.0593 0.0592 +0.0001
CalibrationDate__ 05 / 06 / 68
o O g
Calibration By Mt’/ﬂfwr"ﬂo
Remark : Uncertainty Type A = O = _35D
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Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.00 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-7.00 I/min Relative Humidity (50£15%) 55%
Calibration Type : Drycal
Calibration S/N 4491
Personal Flow rate & ¢ P
ltem A5 1 AT 2 AN 3 Average Uncertainty
S/N (Umin)

1. 20151102097 0.06 0.0593 0.0595 0.0597 0.0595 +0.0002

2. 20151003043 0.06 0.0597 0.0597 0.0598 0.0597 +0.0001
CalibrationDate_ 05 / 06 / 68

9 o

Calibration By InvT0dnd
Remark : Uncertainty Type A = @ = _5SD
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Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmtg
Equipment Range : 0.1-7.0 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.1-4.0 |/min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration 5/N  : 4491
Personal Flow rate £ P v
Item A7In 1 AT 2 AT 3 Average Uncertainty
S/N (Vmin)

1. 20180802087 0.20 0.1971 0.1971 0.1972 0.1971 +0.0001

2. 20151002115 0.20 0.1981 0.1983 0.1985 0.1683 +0.0002
CalibrationDate__13 / 06 [/ 68

¥ ® av{ o

Calibration By i saana
Remark : Uncertainty Type A = O = _5D
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Standard deviation
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