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(ICP/OES) 3@ Inductively Coupled Plasma - Mass Spectrometry (ICP/MS) %30 Flame Atomic
Absorption  Spectrometry (FAAS) %38 Graphite Furnace Atomic Absorption Spectrometry
(GFAAS) mi3eRBuinsumunuafiwiiuyey
(o) Msn19a0UAIUTEN THI475 Acid  Digestion  wawidenldimalia Inductively
Coupled Plasma - Optical Emission Spectrometry (ICP/OES) %39 Inductively Coupled Plasma -
Mass  Spectrometry (ICP/MS) %38 Cold Vapor - Atomic Absorption Spectrometry (CVAAS)
139 Cold Vapor - Atomic Fluorescence Spectrometry (CVAFS) %39 Mercury in Solids and
Solutions by Thermal Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry
vioIsBuiinsumunuuaiwiuvey
() NMsnsrvaeuAtansvy 1WlY35 Acid Digestion uazifenldinadia Inductively
Coupled Plasma - Optical Emission Spectrometry (ICP/OES) %58 Inductively Coupled Plasma - Mass

Spectrometry (ICP/MS) %38 Graphite Furnace Atomic Absorption Spectrometry (GFAAS) %30

acd

Hydride Generation Atomic Absorption Spectrometry (HGAAS) M‘%mﬁauﬁﬂmmu@mmﬁw
Wy

(@) MIATIFADUARBLAU FanSU ARTt UazlaUnzAaDs Wkdao Gas Chromatography
(GC) with appropriate detector #5938 Gas Chromatography - Mass Spectrometry (GC/MS) %39
Fdufinsumunuuaiwivyey

(@) m3nsdeuasindlendn ezlsuidn lolasasuou (fitetew)  Uszneusae
flaroiitaun (Total - PAHS) ferothuiinluianash (Total - LMW PAHS) waziltoremsiminlnana
g4 (Total - HMW PAHs) 141435 Gas Chromatography - Mass Spectrometry (GC/MS) #3935
High Performance Liquid Chromatography - (HPLC) %3035 Gas Chromatography - Fourier
Transform Infrared Spectrometry (GC/FTIR) #3835 Two - dimensional gas chromatography -
Time - of - flight mass spectrometry (GCxGC TOFMS) vio38auinsumunusaivifurey

(o) MInTRdeUasIaraesiuain - luilda (RTD) 1WA Gas Chromatography
(GC/ECD, GC/ELCD) - Polychlorinated Biphenyls (PCBs) #3935 Gas Chromatography - Mass Spectrometry

aad

(GC/MS) vi3eiBBuTinsumunuafivifiuey

(o) ManyaeUas sl aniu AO7) WEIE Gas Chromatogaphy - Flame Photometric
Detector selective (GC/FPD) %3935 Gas Chromatography - Mass Spectrometry (GC/MS) #5935
High Performance Liquid Chromatography (HPLC) W30 Graphite Furnace Atomic Absorption

/Spectro...

Spectrophotometry (GFAAS) w3275 Inductively Coupled Plasma - Optical Ernission Spectrometry
(ICP/OES) w3935 Inductively Coupled Plasma - Mass Spectrometry (ICP/MS) winTaBufinsuasus

waEiLTay
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Calibration Certificate

HEC-TIEI-TIS 17026
CALIBRATION 0081

Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
F gkok 10260
Page 1 of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2303074
Operation No.: 2303074-001
Date of Receipt: 26 May 2023
Date of Calibration: 26 May 2023
Calibrated by mrrhersphat Tusnge  Approved by/
Scientist { Miss P porn Jaengkarnkit )
Vice w, F Lat v Services
Date of Issua: 28 May 2023 for the Team
The are for & confids sbab of ap 95%
This Certificate is issued in with the canditions af grented by the Thai Laboratory Accreditation Scherme
which has assessed the measuremant capabiity of the tory and its o nationad standards and to the
unis of realized at the o dirg natisnal standards labaratory, This certificate may not ba reproduced other

than in full except with the priar written approval of the National Food Tnstitute.

F-CS5-009 Resision: 01 Date: 20-04-65

Deveiopment Nanonal Foodf irsshuere

Sendcee Cortier OIS
Calibration Report
Ci No.: 001-01
Equi 1] Manufacturer:  METTLER TOLEDD
Model:  AB204-5/FACT Resolution:  0.0001 o
Serlal Mot 1125351010 0 N LIAE WAS.002/2552
Capacity: 220 ¢
Date of Calibration: 2 My 3033 Page3of3
Calibration Resuits:  (Continued)
Calibration Range:  0-200 g
Calibration Adjustment:  Intermnal Calibration
3. Departure from Nominal Value:
Maminat Valug Standard Vates Avgrage Reading Camection Uncertainty Coverage Factor
{9 ) {9 ) [ g ) (g ) [ g |  §
Unlasd 0.00000 6.0000 10,0000 .000088 200
0ol 0.01000 0.0100 1,003 .000088 200
.05 10,0500 0.0500 10,0000 0,000088 2
01 0.10001 0093 00001 0,000088 200
[ 0.30001 [BEEE) 00001 0000088 200
0.5 0.50002 0.5000 0.0000 0000088 200
1 1.00000 1.0000 0.0000 0,000088 100
P 2.00002 2.0000 0.0000 0000088 200
5 5.00002 5.0000 0.0000 2,000090 200
10 10.00001 5999 2,0001 0.000091 200
n 20,0003 20,0000 2,0000 0.000035 200
50 50.00003 49,9999 2,000 000011 200
m #0.00006 15,9393 0.0003 0.00013 200
100 1001,00005 5.9999 0.0002 0,00016 200
158 150,00008 15,5990 0.0007 0.00071 200
00 200.00015 199,998 0.0004 0.00028 2.00

The repared uncartainty of measuremant was basad an & standard uncertainty multiplied by 8 coverage factor & , providng 8
feve] of canfidence of approximately 35 %.

....... R P P—

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

W,
s *\_/" 8

S
LB SEE S TSsLE TS ?V//;_\‘Q\\f
W "y
Foundstion for Frousmal Develapment fuahondl Food inshiure el NEE-TISLTIE 170:
Frod ek istrial Labaratry Serder Corter CALIBRATION 008
- -
Calibration Report
Certificate No.: 2303074-001-01
Equipment: Eertrenic Balance Manufacturer;  METTLER TOLEDD
Model:  ABI0A-S/FACT Resolutioni 00001 ¢
Selal No.: 1129351010 ID Nout UIAE WAS 002/2551
Capacity: 220 g
Date of Calibration: 26 Msy 2023 Page 2of 3

Ambient 37 + 01 °C  ReatveHumd: 61 2 22 %
Place of Calibration: Room 108 Bafance Roam, UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD,
Condition of Equipment: Good Condtion
Condition of This Results of Calibration:
1. Caliation Methad: NPT Mthod W-MA-001  Tn-Hause Method based on UKAS Lsb 14 1 2019
2. Refeencs Standards:
Beference Standard ~ Model Serlal No,  Calibrated By Certificate No.  Due Date

‘Stanclard Weight Class E2 1mg to 2009 BSO5567572 TCS HI30M0535 8 April 2024
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Therme-Hygro Meter E08-H1 NFLETH 01823 Qualty Rebern R23-0491 21 February 2024

3, This cartificatian is tracsabie to S UNIT

4, This certificate was certified anly for the rstrument we calibrated.

5. This resull of caliration was found acourate as shown on date and place of caliation enly.
Calibration Results:

1. Repeatability of Reading:

Nominai ¥slue | g ) Standand Deviation of Reading fal
100 0.000048
200 0.000048

2. Off-Center Error:
A mass of 100 g was placed and mowved 1o various pestion on pan.
The balance reading obtained is given in the tstie.

‘@ | &
2
S v
O
1 H 3 /M!;
2023
L g J1{ g )il g d1( 9 J0{ g d1¢ g ) {9 ) 2
559995 | 999095 | 999905 | 599999 | o9mnn | segmsy 0.0003

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG RANGHDK 10250 M| e
TEL0-2717-3000-20 FAX.D-2718-1484 CALIBRATION 0504

Cert.No.: 24MM2062
Page.: 10of3

Certificate of Calibration

Equipment ; Elactronic Balance

Manufacturer : Mettler Toledo

Model : AB204-SIFACT

Serial No, ; 1128361010

ID No. : UAE WAS.002/2552

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

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

Bangkak 10260
Location : Balance Room (108)
Received order : 11 May 2024
Calibration Date : 11 May 2024
Amblent Temperature : 15Cto4o’c
Relative Humidity : 30 % to 80 %
Calibrated by : Khit Ruttanaprapachai
Unt id_
Approved by : ﬁ i }‘
Approved Signatory
() Ponpan Paipim
() Suwit Imjai
() Kunchit Promprat
Issue Dates : 15 May 2024
The are fora probability of 5%

This centilicate may not be reprodaced ofher than in full, except with the priar written
Approval of the head of Corparats Services 3 : Equipment Calibration and Testing Services.

lﬂﬂﬂ'lihiﬂ')'l.lﬂﬂ




Equipment : Elactronic Balence Cert.No.: 24MM202
Condition As-Recelved :  Used Item Page: 21 3
Reference : 2405-01660C-1

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. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOO? MM-0013-24 25 Jan 2026
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This resull of was madea on st the point specified by customer.
4. This certificate is not certified for any commercial transaction
5. This ification is o the System of Linit
Result of calibration | | Without A [ *) Afer A by Intarnal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurament Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (2mg) (k)
100 100.0000 0.0000 018 203
200 200.0008 <0.0006 030 2
After Adjustment :
1. Determination of the standard deviation of weighing machine fn=10)
Applied Weight Standard Deviation
tg) of Reading (g )
100 0.00007
200 0.00005
'
enanslumungu

CrossLab

From bssight fo Ducane
Agilent CrossLab Start Up Services

Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

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

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

Agilent

li)ﬂﬂ"l‘ihiﬂ’]tlﬂﬂ

Equipment :
Condition As-Received :  Usad ltem

Electronic Balanca

Reference :
Result of calibration
z of off center loadin

A mass of 100 g was placed to varlous position on the pan.
Tha waighing machine reading error obtained is given In the table

2405-01660C-1

Position 1 Position 2 Position 3 Position 4 Position 5
(a) lal 8:3] (a) (a)
00004 -0,0004 -0.0003 -0.0003 -0.0004

3. Departure from nominal value
Balance Measurement
Applied Welght Reading Correction Uncertainty
(a} (a) (g} (tmag)
Undoad 0.0000 0.0000 0.15
0.0 0.0100 00000 015
D05 0.0500 0.0000 015
01 0.1000 0.0000 0.18
05 0.5000 0.0000 015
1 1.0000 0.0000 018
10 10,0000 0.0000 015
50 46,9000 +0.0001 0A7
100 80.0509 +0.0001 018
150 148.9998 +0.0002 028
200 188,90090 +0.0010 030

Cert.No.: 24MM252

Page: 3of 3
ol e oo
L £
E] 0 T 0 )
[6][©]
Freed =1 =

Maximum difference between
off-center and central loading

ta)
0.0001

Coverage
Factor

(k)
213
213
213
213
243
213
211
2.08
203
2
2

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

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

~olo-

Agllent 7890 GC Preventive Maintenance Checklist

Introduction

Customer Information

I.ﬂﬂﬂ'l‘ihimtlﬂll

CrossLab

g barght o B

= Customers should provide all necessary operating supplies upan request of the engineer.
= A customer representative should be available to the engineer while perfarming the praventive

maintanance procedures.

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

ded Preventive M

service, nor are they included In the price of this service.

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

additional costs.

Important Customer Web Links

*  Formore informatian ahout Agilent Technologies services, please visit our website using the

following LIRL: hitp:/fwweragilent.c / i

! P

s The Agilent Community is an excellent place to get answers, collabarate with others about
applications and Agifent products, and find In-depth documents and videos relevant to Agllent

lagies. Visit hitps: ity agilent )

+ Toaccess Agllent Unlversity, visit http.//www agllent.com/crosslab/university/ 1o learn about
training options, which inchude online, claseroom and onsite delivery. A training specialist can wark

directly with you to help determine your best options.

« Auseful Agllent Resource Center web page is avallable, which includes short videos on maintenance,
quick lists of consumables for new instruments, and ather valuable information. Check out the

Resource Page here: https://www. agilent.com/enus/agilentresaurces.
* Need technical support, FAQS, supplies? - visit our Support Home page

hitp/ fwww agilent.com/search/support,

= Videos about speciflc p il for your
Agilent YouTube channel at hitps://www.youtube.com/user/agilent,

» 7B90B Manuals are also available on Agilent com:

o

https://www.agilent. ‘ ¥/ |s/public/TRS0B_Safety pdf

o Installation and First Startup

can be found by searching the

hitps://www agilent ' Public/ 78908, pdf
o  Operation Manual
hitps:/fwwwagilent. library la/Public/78%08_Operation.pdf

o Maintaining Your GC

hittpe:/fwww agilent. comyes/library/usermanuals/ pubbc/G3430-

A0052%2078%08_Maintzining%20Guide pdf

Revigion: 2.00, tssued: December 30, 2020
Agile Docurmert Murmber: DO007063

DE nurmiber. 44766 7587222202

& Agllent Technalogies, Inc, 2020

Page 2 of _8

- Agilent
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Agilent 7850 GC Preventive Maintenance Checklist CF&SSLEI'J

Fia et i Btz

Service Engineer’s Responsibilities

+ Contact the customer and ensuwre that all necessary supplies are available before the preventive
malntenance visiL

«  Only select those pages that relate to the system or module being serviced.

«  Complete empty fields with the relevant information.

+ Complete the relevant checkbexes in the checklist using either 8 "X or tick mark "™,

= Check "Section not q:nliuhln check boxes to indicate ftasks not a5 ap

. lete the F service in the order of the tasks listed.

= Complete the Service Review section together with the customer.

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

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

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

Additional Instruction Notes

» Check for any active service notes for this unit. If there are any app “Safety” or "N
Recommended” Service nates, plan to implement the changes on this unit before doing any
qualification service.

= Do not implement firmware updates, nnless you gal approval from the customer and are sure that
they are compatible with the ontrol soft

Rewisian: 2.00, Issued: December 30, 2020
Agile Decurmerit Number: DOD07063

DE number 4416675572229 Page 3. of 8 i Agilent
@ Agitent Techrologies, Inc. 2020 .
enanslumungu

CréssLab

Agilent 7830 GC Preventive Maintenance Checklist
Tem i a Dy

Preventive Maintenance Procedure

Clean and inspect GC

Unplug power cord from the power source.

Open GC covers and vacuumy/remove any di Pay
Inspect internal connectors for proper contact and placement.
Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

Werify oven maotor spins freely and turns on with the oven door closed; off when the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans.

Verify oven Intake/outlet flap Is operating while heating and cocling the aven

1o coofing fans.

ECECEEEEE

Inlet and detector consumable replacement

@ For the Inlets installed, perform Inlet maintenance as defined in the 7890 manual - "Maintaining Your
GC" - for the inlet(s) installed.
Replace the split vent trw cartridge f|her on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Mode Inlet (MMI), Progi porizer (PTV), Volatiles Interface (V).

"}
@ If the inlet system is used In Split Mode with viscous samples, inspect and clean the split vent tube on
a

the inlet and flush or replace the tubing between the inlet and the split vent trap.
If the GC Includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any bulldup of

sample or comosion, replace the ignitor. Examine the FID collector and castie assemblies for
i —chean as

Zero Sensors and Leak test

@ Zero all pressure sensors per th inthe 7890 % i User Guide".

M Perform inlet pressure decay test(s) as defined in tha 78%0 “Troubleshooting Manual”,
If the PM is done in p fon for an Operat) then the pressure decay test defined
‘within that protocol can be used for the PM.

@ Record if test passed or failed in the results table.

Revision: 2,00, Issued: December 30, 2020

Agile Document Number. DO0D7063

DF nurmber: 44166.7597222222 Page 5 of 9
& Agilent Technologies, Ine. 2020
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P ki v

Agilent 7890 GC Preventive Maintenance Checklist

System Information

W‘ Check this box if an i
below.

report is hed instead of pleting the table

[
| Instrument System Name and ID  UAE TOX.021/2556_CN13113001

me__  System Site and
Location

| Room 404

["List the Serlal Numbers of each |

| List System Compoent Praduct Numbers

1 GMDE ChH13113001

| 2 G4513A : {OMEZIIRRSE
; a G4514A i | CN13200189
4 |

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument conirol settings before starting the procedure.

Perform & general inspection of the system for cleanliness,

Check for proper installation of parts, assemblies, sensors etc,

Check system for required installation of companents, settings as defined by current Service Notes.
Check for required firmware updates and verify with customers if they would like them installed.

Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
sefvice is not possible.

EEEENEER

Revision: 200, Issued: Decernber 30, 2020
Agie Document Number: DO007 063

DE numiber; 44166.7597222222

® Agilent Technologies, Ine. 2020

g
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Adilent 7800 GC Preventive Maintenance Checklist CrossLab
Tis b v Sttt

ALS Maintenance

Section NOT applicable

Check all cabling and configuration settings between GC, tray, and injectors,
Vacuum of remove any dust, especially around fans,

Check operation of all fans.

Check syringe for smogth plunger operation.

Check for smooth operation of the needle support = clean If necessary

EEEERELC

Restore Instrument

W Restore th | ap a ditions or methed using the Browser interface or Data
System.

Purge the system with carrier flow for 15 minutes

Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal output values,

Results should be similar or lower than the detector outputs recorded prior to PM.

Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act a5 a final checkout of both the ALS and the GC.

Mote: If the PM Service is performed prior to & qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision: 2.00, lssued: Decemnber 30, 2020
Agile Docurnent Mumber: DOIOT063

DE number: 44166, 7597222222 Page B of 9
@ Aglhent Technologies, Inc. 2020
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Agllent 7890 GT Preventive Maintenance Checklist C?SSSLab

e gt i Bena

Signature Page
Service Review

Attach available reports/printouts of all tests to this decumentation,
Recerd the Preventive Maintenance service activity in the customer's records/logbook.

Upd I inters as

Affix the PM sticker 1o the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.

Review with the customer this service, parts replaced, and test resuhs obtained,

If the instrument firmware was updated, record the details of the change in the Service Engineer's
G box or if in the r's 10 records,

Supply the customer with a copy of the Smart Alerts flyer.

Describe Smart Alerts to the customer.

Install Smart Alerts if requested.

oog

7890 GC Test Results Table

Detector Signal Dutputs Before PM Service After PM Service
Front detector output 24.2
Back detector output MA.
AUX detector output NA.
| Pressure decay test Expected test resull_| Actual test result ___|
Front inlet pressure decay test Pass Pass
Back inlet pressure decay test Pass MA.

Revigion: 2.00, issued: December 30, 2020

Agile Decurnent Nurmber: DOOD7063

DE number: 44166 7567222222 Page 7 of 2
@ Agilent Technologies, Inc. 2020
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CrossLab

Agllest 7890 GC Preventlve Maintenance Checklist
[T

Service Engineer Comments

If there are any specific points you wish 1o 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 G006748423 Date service beted 17 April 2024
Agilent sig | Customer sig
Tatal number of pages in this g

Rewision; 2,00, lsswed: December 30, 2020

Agile Document Number. DOCO7063

DE number; 44166 7507222727 Page 9 of 9
@ Agilent Technologies, Inc, 2020
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Agilent 7890 GC Preventive Maintenance Checklist CrossLab

Fuge g 1

7890 Parts List Table
The following kits are recommended for capillary and purged packed inleta. If this is a general PM and the

has a prefi set of les, you may use the customer’s consumables,
Product or
tel# wh Quanti
Part ption Part number used
551 Caplliary Inlet PM kit, Splitiess 5188-6497 7290A/8 2
S5L Caplliary Infet PM kit, split 5188-6496 78904/8
S5L Capillary Ultra Inert Inlet Gald Seal with 5190-6744 Tao0AB
Washer
SSL Caplliary Uitra Inert Inlet Splitless Liner - 5190-2203 789048
Single taper with Glass Waol
S5L Capillary Liitra Inert Inlet Low Pressure Drop | 5190-2295 TBIDAB
Split Liner -
with Glass Wool
PP inlet PM kit 5188-6498 TEIOASB
Split vent trap P kit, single cartridge (for MM, | 5188-6495 TEY0AB
PTV & VI
MMI Cleaning Kit 33510-60820 JEO0A/B
PTV Septumiess Head Rebuild Kit 51829747 TEI0AB
PTV Septumless Head Teflon Guide 5182-9748 TEI0AB
Ignitar {glow plug) assembly with O-ring 19231-60680 TBO0A/B
FID Collector Rebuild/Cleaning Kit G1531-67000 T890A/B
Standard .0717-inch FID Jet for capillary FID base | G1531-B0560 FESOA/B 1
High Termperature .018-inch FID Jet for caplllary | G1531-80620 | TBO0A/E
FID base |
Standard .018-nch FID Jet for packed column 18710:20119 | 7BIOAB
with packed FID base
Standard .01 1-inch FID Jet for capillary column | 19244-B0560 7E90A/8
with packed/adaptable FID base
High Temperature .018-inch FID Jet for caplllary | 19244-80620 T890AB
column with fadaptable FID base
NPD Jet, unlversal fit. .011-inch ID G1534-B0580 TBI0AB
NPD Jet, universal fit, 011-inch ID Extended G1534-805590 TB90A/8
| tip
S50 Capillary Ultra Inert Inlet Gold Seal with 5190-6144 TES0AB
‘Washer
SSL Capiilary Ultra Inert Inlet Splitless Liner - 51902203 Fa90A/B
| Single taper with Glass Woal
**F|D Collector Replacement Kit, if needed G1531-67001 T8S0AB

Reigion: 2.00, Issued: Decermber 30, 2020

Aglle Docurment Mumber DOOOT0ES

DE number: 44166, 7587222222 Page B of 8
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

53414 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAN.0-2719-8484

Certificate of Calibration

REC-TISI-TIS1TOI
CALIBRATION 0008

Cert. No.: 24TMB48

Page: 1of3

Equipmant : Incubator

Manufacturer : Memmert

Model : IPP 260

Serlal No. : VE15.0187

1D No. : UAE MIC.003/2558

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

Location : Microbiology Laboratory

Received Order : 01 April 2024

Calibration Date : 01 April 2024

Ambient Temperature : (26¢10)°%C

Relative Humidity : {50+30)%

Calibrated by : Man Pattanapongpalboon

Approved by : M

Approved Signatory

[\) Ponpan Paipim

(V') Suwit Imjai

{ ) Kunchit Promprat

Issue Date : T Aprll 2024

The are for a of 95%
This cortifi L i other than in full, sxcop! prior written

Appreval of the hewd of Corporats Services 3 : Equipment Calibration and Testing Servicsa.

lﬂﬂﬁ'l‘ﬂ!jm'l.lﬂll

Equipment : Incubator Cert. No.: 24TMB48
Condition As-Received : Used Item Page: 30of 3
Reference : 2404-00050C-1
Result of Calibration :- {*) Without Adjustmant
Function of UUC* : Temperature Scurca
Fresh air setting : Close
Calibration | uuc* | uuc* Overall
Point | Setting |Reading|  stability Factor
(e "¢y (*c) (£°C) 'e) {°ch k
35.0 3s0 | aso 0.028 0.13 0.24 2
Calibration Lch
Paint Position
(el 1 [ 2 T 3T a T 51 8 [ 7 T & [swn]| (sc)
350 | 34908 | 35.004 | 34.980 | 35.000 | 35080 | 35.005 | 34021 | 34936 | 35002 | 030

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

Temperature stability : One-half of the greatest i of P at any one sensor,
T : The of o temp at any sensors and the measured
temperature al the reference location which are observed at the same time or at as close an observation time as
possible fo ine the temp pattern or homogenalty within the chamber under steady-state canditions.
Owverall :The D of the and mini d rvation.

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

The reporied uncerainty of measurement was based on a standard ied by &
factor k, p g & laval of of a5 %.
-olo-

lﬂﬂﬂ'l‘ﬂ!jm’l.lﬂll

f &’\

Equipmant : Incubater Cert. No.: 24TME48
Condition As-Recelved : Used ltem Page: 2af 3
Reference 2404-00030C-1
Procedure Used :-
G ian wese using calibrati dure CP-OT0Z2 based on TLAS G-20 according to direct
measurament method with Data Ao which 1 with i Te Detector { RTD ).
The temperature scale used was based on [TS-80,
Condition of this result of calibration
1. Referance standard instrument:-
Instrument Serial No. Cert. No. Traceable Duse Date
1 ) Data Acquisition MY48023932  23LM122 TPA 26 Jul 2024
2, This certificate s valid only to the item calibrated on date and place of calibration.
3, This (il is o tha System of Unit,

Remark : TPA : Technology Promaotion Association | Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Finishad
Temp. { °C ) 24 24
REL. Humid. | % ) 54 BT
|AG Supply ( Velt ) 221 223
Position : R S,
H ID No.:
1 18-18RTD-01
2 18-16RTD-02
3 18-16RTD-03
4 18-16RTD-04
5
6_ —
x 2 A
Probe Installation Details : Dimenilon el Chamber : ] 18-16RTD-08
&= 80 om B im0 9 iref) | 19-16RTD-08
b= 50 om W= 084 m
c= 50 com He 0.8 m
Capacity = 026 m?
'
wenanslumunu
PV,
SN2
B

NSC-TISL-TIS 17025
CALIBRATION 0081

Calibration Certificate

Certificate No.:
Client name:

2304203-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
hac kh 10260
Page1af3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: B07298
ID No.: UAE.MIC.D19/2560
Order No.: 2304203
Operation No.: 2304203-001
Date of Receipt: 10 August 2023
Date of Calibration: 10 August 2023
Calibrated by  Mr.Worapob Sektong ~ Approved by
Scientist ( Mr.Pheraphat Tuanjit )
ger, Division of C ¥
Date of Issua: 15 August 2023 ible for the Taam
The are for a d of 95 %,

This Certificate is Bsued in accordance with the conditians of accreditation granted by the Thal Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized natienal standards and to the units
of measurement realized at the correspending national standards @boratary, This certificate may not be reproduced other than in full
excepl with the prior written appraval of the Natisnal Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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C\AEEIB ATION 0067

Calibration Report

Certificate No.: 2304203-001-01
Equipment: Autoclave
Mexdel; CL-40L Serial No,:  BOY298
Resolution: 1 . IDNo: UAE MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 10 August 2023 Page 2af3
Location: 301, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
c Ambient (28 1)
Relative Humidity [ 65 2 )%
Line Voltage {235 & 1) Vot

Condition of this results of Calibration:

1. This instrument was callbiated by insert 3 standard temperature recorder with RTD into its autoclave and calibration
according to W-TE-01E based on BS 2646-1(2021) ! for in Design, safety
and performance Specification.

- The temperature scale used was based on ITS - 80,
- All data show below were final values and the initial data may be obtained upon request,

2, Reference Standard Instrument :

Instrument Model Serial No. Cartificate No. Due Date Through
HiTemp140-2 S25601 WCZZU1-22176|  ONow-23 | MADGETECH e,
with RTD
e y HiTermp140-2 525602 NC22-1122:175 | SNow2d MADGETECH INC.
HiTemp140-2 R54918 TE 660383-01 B-Apr-24 PRVNEL TR
This certifé s traceable to System of Units (ST Units).

This certificate was certified only for the instrument we calibrated.
This result of caibration was found accurate as shown on date and place of calibration only.
This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical,
. Condition of Calibrated #em @ Good
UUC Description :  Setting program function sterilization | STERILIZE/NORMAL
Time of sterifization 15 Minute At 121 °C
8. Result of Calibration ¢ " Wthout adjustrment
After adjustment

Nom oo

F-C5-012 Revison: 01 Omte: 20-04-65
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NS0-TESI-TIS 17020
CALIBRATION 0061

Calibration Report

Certificate No.: 2304203-001-01
Equipment: Autoclave
Model:  CL-40L Serial No.:  BO7298

Resolution: 1 't IDNo: UAE.MIC.01%/2560
Manufacturer: AP

Data of Calil 10 August 2023 Page3af3
Calibration point: 143 ¢
Cali result:
Calibration | Temperature Relative Line Valtage
Candition e v (%) (Vi)
Min e B35 2233
s 203 o s ) e i o 7 s s e,
el e R
Table1 : of o
Measured Temperature (°C) @ Sensor No,
Calibration Point. {Sensor No.2 is REF) Uncertainty
c) std.# 1 [ std#a(ren | Std.# 3 £(°C)
121 17168 | 121.70 | 12166 0.66
Table 2 : Reporting of Ch Result
UUC* Setting uuc* Reading Stability Uniformity  |Overall Vartation
{c) Min (") | Max (°C) [average el MPa £ °C) e o)
121 121 [ | @ | oo 011 012 0.23
Hote

The quoted uncertainty include " Stability " and " Loading effect { 20% of Uniformity )
UuC* = Unit Under Calibration

Stability = Cne-half of the greatest difference of at any one sensors,
for at feast half an hour after reaching steady state.
= The difference of at any sensors and the measured

temperature &t the reference location which are obsarved at the same time,
Overall Variation = The difference of the maximum and minimum measured temperatures througout sbservation tme,

The report uncertainty of measurement was based on standard uncertainty multiphed by coverage Factor k= 2, providing
a level of confidence of approximately 95 %.

F-C5-012 Resdsion: 0F Date: 20-04-55
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Calibration Certificate
Certificate No.: 2402419-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
gkok 10260
Page 10t3
Equipment: Electranic Balance
Manufacturer: OHAUS
Model: PA623
Serial No.: C236754745
1D No.: UAE.MIC.055/ 2565
Order No.: 2402419
Operation No.: 2402419-001
Date of Receipt: 19 April 2024
Date of Calibration: 18 April 2024
Calibrated by  mr.phemphat Tuanjit App
Scientist { Miss aporn Jaengkarnkit )

Vice President, Departmant of Laboratory Services

Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The are for a af 95%

e o
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This Cortificate is lssued in sccordance with the condibans of accreditation granted by the Thai Laboratory Acoreditation Scheme
which has pasessed the measurement capabdity of the laboratory and its traceabilty to recognined national standsrds and to the
units of measurement realzed at the comespondng national standards lsboratory, Thes certificate may not be reproduced othar
than in full except with th prior written approval of the Natonal Food Institute.

F-C5-005 Revsion: 01 Date: 20-04-85

Foundation for rdusival Development MNational Food insiiure
Foad incussial Laboratory Sencdce Cerver

Calibration Report

C No.: 001-01
Equipment: Elsetrumic Baance Manufacturer:  DHAUS
Model: FeEI3 Resolution: bool g
Serial No.; C2IE7S4 145 1D No.: UAE MIC 055/2565
Capacity: 620 ¢
Date of Calibration: 10 Aol 2124 Page 2 of 3
[« Amblent T 20+ 0.3 °C RelsheMumidity: 57 & BA %
Place of Calibration: Bsom 301, UNITED ANALYST ANTH ENGINEERING CONSULTANT COy, LTD,
Condition of Equipment: Goeo Conanon
Congition of This Results of Calibration:
1. Calimaton Methad: NFT Méthod W-MA-00L  In-Housa Method besed on UKAS Lab 14 : 2019

2. Refurercs Stérdantsl

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

Standard Wegr Class B2 1-500g 15882 = M23111825 28 Novernber 2024
Instrumant Model Serial No.  Calibrated By ~ Certificate No. Due Date
Thermo-Hygro Meer OB NFLBTH 0%/ Quatty Reborn QR24-0492 4 March 2005

3. The cenfication (s ragesnie to 5T UNIT
4. Trva centificate was certiod anty for tha mEument we calirabed.

5. Tha nest of calbeation wars foand ac

AratR a5 shawn on date and jitace of calbration oy

Calibration Results:
1. Repeatability of Reading:

Mominal Value (g ) Standard Devistion of Resding iel
e 0.00067
600 f.00t0
2. Off-Center Error:
Amasal 200 g was paced and moved to varieus pesition cr pan,

The balarce racing cttained t Given n the table.

1 & {Mamum Difference) 2
gji}q”i’“?—‘*’
i g Jj¢ g ylt g Jlt g dlt g JIC @3 i A z

199.999 200,000 200.000 o002

F-C5-012 Revision; 01 Dater 2-04-65
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Calibration Report : =3
k] 5§ £ < " /ad
S S EHHHBEHHERHE <
£ ¢ <
Certificate No.: 2402419-001-01 —g' m
Equipment: Eleciranc Balance Manufacturer:  DHAUS E o
Modal: FRET3 Resolution: .00 g
Serial No.: C2I6754745 ID Mo.t UAEMIC.055/2565
Cagacity: 620 ¢ =
Date of Calibration: 19 Aol 2024 Page Jaf 3 E = o zlzlele|z]laigls
: HE R H B EHE L EHEEE
. jon Results;  (Continued) § alas|o|a]l=|=
Calibration Range; 0-600 g
Calibration Adjustment:  Internal Callbration =
3. Departure from Nominal Value: E g e § § § g
4 & l3|8|8
¢ 2 EHEHEEHHERHE
Morminal Vaiue Sxancard Value Mvevnge Rescing Comrpction Uneertainty Coverage Factar E =2
| L o) L 9 ) i@ ) [+ g ) * g §
urigag 0.0000 0000 1.000 0.00093 200 b gls
1 £.0000 1000 1.000 0.00091 100 ”QEE‘ aéggg Slzleiz)z
5 50000 5000 0,000 1.0083 200 Egg “12lg2l8]2 §§§§§
10 10,0000 10.000 0,000 10,0005 100 | § £k
wl=|o
2 00000 20,000 0,000 100083 200
50 50,0000 50,000 a1 0,00653 200
10 100.0000 100,091 o001 0.00054 20 =8 HEIEE 212|8(8
-
10 2000000 200001 0001 o001 200 g = g g CE 5 g el b
00 310000 300,008 2003 0018 200
400 99 9993 400,003 4003 nogiz 200
500 99,9999 0.3 003 noad 200
alale o e |
w00 599,999 500,002 003 20014 20 .% = g § g g. g g § g g § § =)
E
- ==
| S HEHEEIEEIEE
& 335393335 glg|s
gz Lot
The reperted uncerainty of measurement was hesed on & standarnd uncertainty mutisled by @ covarage Tactor & , povicing & ﬁ
vl of canfiderce of soomeimetely 95 % £ g g g % g g g
£ £ g g % > A g
SR S 8 SIF| B[R |E B |R(R (R[5 (8 ]E
FC5012 Revision: 01 Date: 20-04-65 2|8 |
B
E o g
o E]
HEEE
3505 of-|-||=|x|=|2|2]a|5|a]2|3].
A HELE 15
Certificate No.: CoT240167 Page 2of 3
Certificate of Calibration
Callibration Results:
NSCTIS-THS 17035
A
Equipment: pH METER Certificate No.: COT240167 pH Scale
Model: SevenEasy Issued Date: 9 April 2024
Serial No. (or IDL): 1230525212 (UAE.WAS.003/2553) Job No.: WO-00024208
Manufacturer: METTLER TOLEDO Page: 1of 3
Elecirode Seral No.: 1156883 Model:  InLab Salids Brand: METTLER TOLEDO Input pH Meter Reading Uncertainty of
- " % Coverage Factor (k)
Condition; In Candition At (V)
{mv) (mv) Emor {m') {pH)
Customer: ited A t i i Limited
or: United Analyst and Engineering Consultani Company Limite = i o an o 200
3 Soi Udomsuk 41 Sukhumvit Road, e =
354.96 355 0.04 1.00 0.58 200
Bangckak, Prakanong, Bangkok 10260 Thailand
295.8 296 0.20 2.00 .58 200
Environment Condition: Temperatura 23 *c : 3 2 "G 236,64 il 0.3 300 058 200
Humidity 50 %RH + 15 %RH 177.48 178 052 4.00 i CI.SE_ 200
118.32 118 -0.32 5.00 0.58 2.00
Calibration Place: Enviranment Laboratory, DKSH Technology Limited.
i 59,16 59 -0.16 .00 0.58 2.00
2533 Sukhumvit Road, Bangchak,
o o .00 . .58 0
Phrakhanong, Bangkok 10280 Thailand e o £
-58.16 -58 0.16 8.00 0.58 2.00
Calibration By: Miss.Orawan Khlaiphlal -118.32 -118 0.32 9.00 0.58 200
Calibration Date: 9 April 2024 -177.48 177 0.48 10.00 058 2.00
The Method used: In house mathod, CAL-WI-58, base on ASTM E 7007 23664 2% 084 1100 058 200
Traceability: This certificale is raceable 1o S| Units, Sample Test is assured through primary
meaurement method Hamed cell, through CRAchem Lid. (ISOAEC 17034) Certificata 206.8 B Az 1200 08 o0
Mo. 938377, 931985, 931984 And pH Scale traceabls to the SI Units maintained by -354.96 -355 .04 13.00 0.58 2.00
Nsahor!al Institute of Mumlogy.{NlM'l'}. '!'haliand through Industrial Foundation 41412 414 012 14.00 058 2.00
I and El Institule Cerlificate No. CA20
ek .
{Migs Orawan Khlaiphloi) {Mr. Nitinun Srihawan}
Parson In charge Authorized signatory
Thig cersficata is ssusd the unts of maasurament actordng 1o T Inemational System of Lnis {51). It provides
o rasenal standand o other recognzed national standied labomatoies.
Tha massEEmEn! LRCAMRINty e 1§ e sxpanded uncartanty wiNeh s obtaned fram the ¥ rage =2
Provios @ kavel of confidance of appradimaiely 55%. 1t is deweeminad In accondance wih Ihe Guide o Expression of Uincartainty in Maasremant [GLM)
These resubs may be affeciod by duviations from specified condilions. The sl mise only 10 ihe Bens fested, calbaied or samplec. Tha report shall nol
D reproduced excapt in il withau! approval of DKSH Tachnology Limited.
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Practical slope and zero point*

&z DKSH

Certificate No.: C07240167 Page3of 3

The three-point calibration using three standard bufier solutions; pH 4.008 , pH B.985 and pH 9,997
-During cafibration, display of pH meter reading; pH 4.00 , pH 7.00 and pH 10.01

The practical slope of the pH electrode;

57.01 (mVipH), 96.37%

The zera point of the pH electrode; 6.88 (pH)
Sample Test Results
Standard Buffer Unit Under » Uncertainty of
Solution (pH) catbrsiioni by, | PR RH) | piramant (o | CoVeRe Facor (k)
4.008 3.99 0018 0.0070 200
6.985 7.00 0.015 0.0091 200
9.997 10.02 0.023 0.0074 200

* Calibration Marked * Not TISI Accredited

*In this Certificate have been Included for completeness.

The End of Certificate
it Aimamrs meTTad vt
DWEH Tacheningy Limaied
2SI A R cean s Tes Do H060
" wnaslumunu
Delivering Growth - in Asia and Beydnd CAL-FM-CO7-14: © Apr 2024
Certificate No.: C15240373
Page: 20of 2
Equipment Certificate no Cal. date Next Cal. date
Digital T with Probe QRZ3-1073 2 May 23 2 May 24
Calibration Results:
Without Adjustment
Sensor Type: RTD Channel; -
Diameter (mm) 4 Length (mm): 135 Immersion (mm): 110
Callbrate Point.{*C) | STD. Reading (*C) | UUC. Reading ("C) |Cerrection of UUC (*C)| Uncertainty (+ *C)
150 15.010 16.1 -0.080 0.076
25.0 25.006 25.1 -0.094 0.076
350 35,004 350 0.004 0.076
The End of Certificate
i Binionae eaTuTal 318
D5H Te
2453 mundyeim s n s T s 10200
2533 Eumhumet Road, Bangoras. Proastanong, Banghok 10260 L]
Phaone: Emad L traipng
wnaslumunRu

Delivering Growth — in Asia and Beyond.

CAL-FM-C15-14: 08 Dec 2022

& Certificate of Calibration

MSCTISHTES 125
prlth
Equipment: Digital Thermomelar with Probe Caertificate No.: C15240373
Model; SevenEasy pH lssued Date: 09 April 2024
Serial No.: 1230525212 Job No.: WO-00024208
Manufacturer; METTLER TOLEDO Page: 1of 2
10 Ma.: UAE WAS.D03/2553 Condition: In Condition
Customer: United Analyst and Engineering Consultant Comparny Limited

3 Sol Udomsuk 41 Sukhumvit Road,
Bangekak, Prakanang, Bangkok 10260 Thailand

Environment Condition: Temperature; 22°C & 3'g

Humidity: S0%RH + 20 %RH
Voliape: 220 vAC £ 0%
Callbration Place: Therma-Hygro Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Nateekarn Mitjit
Calibration Date: 08 April 2024
The Method used: In house mathod, CAL-WI-19, by with standard
Traceability: This certifi Is b to the | | System of Unit maintained by

Quality Rebomn Ca. Lid, (QR) Ceriificate No. QR23-1073

w

{Mr. Nateakarn Mitfit) (Mr. Pramate Ramrang)

Person In charge Authorized signalory

Thes cersficate is issued the units of measurement accoeding (o the imemabional System of Unita {S1). & provides raceabibty of
aasurEment (o iemational or national standard or ather reccgrized rational standacd laboratonies.

Tha maasuroment uncestainty stated is the expanced uncersinty which is chtained from the standord uncertairty multigied by the
coverage factor (k=2) 1o provice a lovel of confidence of approximately S8%. It i delermined in accordance with the Guide 1o Exprassion of
Uncertairty in Mossurament (GLIM)

Thasa rasulls may b aftaciad by deviations from: specfiod condicns. Tha results felae anly % the fems sested, calbrled or sampled
The tepor shall nat ba reproduce axcapt in ful wiinout approval of DEH Technalogy Limead.

i Amanmios oeTulal dte
S Tactnatogy Limied
v 2
033 Sukiumart Bnad, Bargohuh, Pheathmnong, Dargbo 10200
e 108 JBI0TIN0  Emet i Watintn

mnms‘bimuqu

Delivering Growth - In Asla and Beyond, CALFM-C15-14: D6 Deg 2022

€= pksH
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Calibration Certificate Calibration Report
Certificate No.: 2303560-001-01 Certificate No.: 230366000141
Client name: UNITED ANALYST AND ENGINEERING COMSULTANT CO., LTD. Equipment: £ Mator Resohtion: DOVpH tmy
Address: 3 Sol Udomsuk 41, Sukhumvit Road, Manutacturer:  Metter Toisda Madal: Savan Campact 8220
Bangehack, Prakhanang, Banghok 10260 Serisl No.; Gr1a4aa31 Type: Banah tap
10 N UIAE WAT OS2S84
Paga 1ef5 Data of Calibration: 36 June 2023 Pagu2 ol
Location: Chamical Calitimtion Lubaratory, National Food instios
Equipment: BH Meter Envirormant Conditsan: Amblont Tampersturs: | 243 + 15 | 0 RelsivoHumidity: | 48 £ 3 |} %
Condition of Equipmant: Good Candiinn
Manufacturer: Mettler Toledo Cendition of this Aesulls of Calibration
1.Calibention Method In houss mathod : W.CC-002 based on drect mesaurement by using sardand voltags calhratr and
canfied miarecce materal (CRA)
Model: i el 2. Roferance Standards | Cectiwd Rufuruncs Mataral
Instrumenis Beriad | 1D No, Manudagiiores Gartificnin No, Duin Duls
Serial No.: CH13432421 21 OC Valtage Calbratr Zvno007 Ehkn 232003 14 June 2028
22 Dighal Trermomater 2709007 P CCASIET0Y 30 Distobar 2023
1D No.: UAE WAT.00/2564 23 Trarmo-ygm Metsr NFLETHOOAN T PONPE TE BBOSES-01 21 Suptmber X35
Gariifiod Refarence Material Lot Ne. Manufagturst BeiN Ezpirs Dute.
Dr“r N°<: 2303560 2.4 pH busffer 4.008 (Primary pH buffer Sclution] AT CPAcham PH2IELS 146 Fabrusty 035
2.5 pH buffar 7.00 [Standard pH bufler Sokson) LIEar) CPAcham PHIOTLS T February 2024
2.6 pH buffer 10.01 [Primary pH butfer Eclution] aran CPAcham PH220LS i February 2024
Operation No.: 2303580-001
2.7 pH basfer B.BAE [Pnmary pH buffer Sclutian} s ) CPAcham PH2ITLE 10 February 2008
3 This cartification is traceabis in Tha inrmaticnal 5 af Unit {81 Unk)
Date of Recelpt: s 31 instnuments Wa 2 1 o theaugh WEC-TISITES 17025 Liborainey Atzrecition of Calbmann He.0008
32 nstnuments Na 2.3 weaugh NEC-TISITES 1702 Laboratory Acsredition of Cabbradn Ne.00R1
Date of Calibration: 26 June 2023 23 instrumanis Mo 23 wrough NEC-TIS)THS 17025 Laboratory Aceredition of Calbraton Ne. 0061

Calibrated by MrWaoripob Sooktong Approved by W
Sciontnt (M Tuanit ) (- -ﬁa.)

Manager, Division of Calibration Laboratary
Date of lssus: 27 June 2023 for the Technical Taam

The *

This Carsficats is issiused in accomance with the condtions ol accredtaton granted by tha Thal Laborsary Accrdilition Schame which Fas ansssssd
the measurement capabilty of a kboriory and its racasbilly & mcognized nalionsl standans and fa the unks of massureenl makoed &l fhe
comespanding naticnal siancans Mboraany. This canificats may not ba rpmducad offer M in full sscsot wilh B pior wiittn approusl of te
Natianal Food Instiiuta,

F<L5-009 Revision: 01 Date: 20-04-65

3.4 Cartifiod Rederance Material No. 2.4 1o 26 Iracuatie ko ¥ F
bammetsr
‘preparation and ceribed by CRAGhem Lid is accredied 1 150 17034
and EONEC 17025

35 Carifid Ratanancs Mataris Mo 2 7 traceabin o 13 Loih 25:05.2022; Lath (12.08,2023;
B Fefts Hi-13 LoiN 25.05.2022; B4 Rl H116 LotN 02.06.2022, the:
Sawndard Seiudion preparaton and ceified by CRAchom Lid is
mccneditnd to 150 17034 and ISCAEC 17025

a, Thi anlyfar beaiod.

. Ths s d of

F-C5-012 Revaian: 01 Date: 20-04-65
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SEsrnEsUURILyE0SdssrULE NS z = FesrnEsLEILNYSISEsan WL n S ek
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= = T . o w o e
Foundanon for iIndusinal Development Mationa Food nstute feuiia NEC-TESI-TIS 17028 Fourdanon for clsinal Develeprment Manersl Sood rasoe Il NEC-TIBITIS 17028
Food Indusingl Laborarory Servee Corder CALIBRATION DO8Y Food irdusinal Laboratory Servee Cenfer CALIBRATION D081
Calibration Report Calibration Report
Cortificate No.: ZIOIS60-001-01 B N
rtificate No.: ZHASHO-001-01
Equipment: H M Resolution:  DOTpH | 1mV
- Equipment: Digital Thermometer with RTD {pH Mater)
Manutacturer:  Matiler Tolndo ‘Modal: Saven Compact 5220 ki 04 e Modal: Gompact 5220
‘Barial Nou: Cr1a422421 i Bai
- yea: neh o0 SenalNe:  C113430421 IDNa:  UAEWAT 0082564
D Ne: LIAE WAT DOBIZ564 Ma - T
Date 5¢ Colbeaflon; Abekua Pagaieis Date of Calibration: 20 June 2023 Pags 4at'5
Calibration Results:
1. Calibmation of pé Mstar { Mutunl Tamparatune Campanastion At 35 °C |
Location: Chamical Caltration Laboratory. Mational Food rtiliie
Nesringl DG Voltags Biandard Average Inficator Raading Uncertainty | Gaverage Factor E Aripet (243 10 ) g
BH fmv} v w kamir} th} Rulathe Humidy (B E2) %
[ 4 ata o.00 L anm
H T3l 235 am oss 200
4 1TTABL wr 4.00 oss 200
L) 20960 ] B.00 o8 200 Condition of this results of Calibration:
7 [ [ 700 [E) 200 1.ca . W-TE-025 by p——
B E--RE] -50 LX) oss 200 ™
SThe dinrined by KW
0 -ATTas -7 10.00 [ 00
12 Zasan ) 1200 [ 200 Trim® g nckd rmsinianon tacrometes
" 410118 =414 1400 (1.0 200 - The scaie in use ot ye
2, Calibeatian of pH Mater { Mnust ) Tt e ol 1R TR
Equipment:  pH Elscrode Type:  Combived Elactrode 2, Rnfereece Stardsrd Instrument ¢
Menipbwsiies: Myl Toindo Mot lebab Exgiat Fro-am Instrumant Wadsl Sarial Na, Centificatn No, [ Threugh
Serlal No.o 3N14138 ID.Na. A
HANTIHELD THERMOMETER 1523 2333087
(Thee-Point Ci & gH 7 and pH 10) PSLT 1282068 03-Mov-23 TISTR
Plalinum Roslstance Tharmametsr (PRT) SEITA 29872
S Average indicatar feading . = - Low 5], Modet. Eusrapa-i Phus Basic, SN 3415822
025 °C (pH) oH v (2pH] ()
4008 [T T - 00071 200 a — ol Systom of Units (51 Urite},
6.665 ) 0 9828 [ 200 B ——
ceitnud ot o b,
001 1001 ea 96.20 0.0085 200
5358 752 ) g 00083 200 & This result of calbration was found accurate as shown on date and place of caliration only,

& Candition of Calibrated iem ;

Good
7, Resull of Calibeation © lzl Without acjusiment D Mutmwm/ .

2F Tt 2023

F-C5-012 Revision; 01 Date: 20-04-65 F-CS-012 Rewvigion: 01 Date: 20-04-65




< &z DKSH

%'Imm\y TISLTIS 17025 ’Mﬁ . N <
SRR =0 Certificate of Calibration
sﬁ:\w NN
Calibration Report o
Equipment: CONDUCTIVITY METER Certificate No.:  £24230050
Model: Lab 855 Issued Date: 16 March 2023
Cortficate Nou I Serfal No. (orID): 18300356 Job No.: KSPR2304472
Equipment: Dighsl Thermcenelar with RTDN {2H Matar) Manufacturer: Sl Analytics Page: 1002
Fgiiion 81 % itk ok Gimgiast 6350 Electrode Serlal No. 16070067 Model: LF413T Brand: S| Analylics
Sarial Mo crimaent ONo:  LAEWAT 00802864 Condition: In Condition
Manufaciurer Metter Tolndo
Date of Calibration: 26 June 2023 Page 5615 Customer: United Analyst and Engineering C Itant Company Limited
3 Sol Udomsuk 41 Sukhumvit Road,
Calibration point: 150, 250 ared 350 °C a wak Prak a ‘- k 10260 Thafland
Calibration result:
« The probe wae immersed in liguid bath or dry bath to a minimum degth af 100 mm m m Tmm 23 T + 2 "
Descrption of probe, model :  HIT1310 &N OTaTaS Hlekﬂly m ‘RH + 15 “RH
Dimansion of probe : Diametsr 12 mm., Lengt s mm.,
it A i Callbration Place: Environment Laboratory, DKSH Technology Limited.
UUC* Reading  [°C) “:,:.':rc' Carraction Valus (°C) u"'":'"r' 2533 Sukhumvit Road, Bangchak,
mn Phrakhanong, Bangkok 10260 Thalland
1540 15,003 LE] [
248 25.008 oy ncea
349 35,008 ot = Caflbratn By: MEAbuchial Hgarmctunid
Calibration Date: 16 March 2023
S KRR B The Method used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5381-14
Traceabilty: This certificate s traceable to the S Units maintained by CRM of NIST(SRM) through

CPA chem Co., Ltd. (IBONEC 17034) Certificate No. 38312, B38313, 838316

Authorized signal
23 Tawr 2023 Person in charge signatory
This certificate | iss o L] System of Units (SI). Il provides traceatifty of messuremant fo
The report uncertainty of measurment was based on standard uncenarty multipied by coverage factor k=2, providing o level of corfidence of Intamatonal or national standard o ather
approsimataly 35 % The messcrement unceriainty stated is ha expanded uncarainty which is ablainad from Iha standard unceriainty muliplied by the covaraga factcr (=2) o

prenide & kvl of confidence of Bppraximaedy BS%, 1t is determived in accondance wiih The Guite b Expression of Uncarainty in Measuramant (GLIM),

End Thess results mary be sffected by deviations from specified condifors. The results relabe only 1o the iens lesied. calbrated of sampled. The repon shal
F-CS-012 Revision: 01 Date: 20-04-65 "!ﬂtm _::‘Hhhum i
DHEH Techioiogy Limied
508 Semr Ham. Pargeran. Paog: gl 1648 '
R wnaslummun
Delivering Growth - in Asla and Beyond. CAL-FM-C24.08: 12 Sep 2022
-
B — Tunsesaudmwiadasinfuinaan
Calibration Resuits: inaiflueu: KSPR2304472
Befors Adjustment wiimetaslia: CONDUCTIVITY METER u: Lab 855 winurumato: 16300356
Standard Unit Under Calibration Comection Coverage Factor — vt () S
Conductivity Solutior Reading (k) 16 Mar 2023 smnaRsaEn 16 Mar 2023 WL
e ¥ 0.2 Sicm . i
25.000 WSicm 245 uSicm 0.500 wSicm 2.00 1 u T Tinh U ind
1413.0  uSfem 1403 uSlem 100 pSlkem 2,00 9.0 Siem
113 mSicm 108.5 mSicm 2.80 m&icm 2.00 0.67 mSiem = = 1 p—— b @ o
= m] 2. mrwdsoon (eelddnou, mulu-uanato) = o
After Adjustment; at 1413 pSicm @ | O | 3  #we0n— nwios (OO Swicth) @ | o
Standard Unit Under Calibration Coverage Factor d iy () @ o 4. tlune (Keypad) B o
Conductivity Solution Reading (k) @ =) 5. vninan (Display, Screen Conlrast) @ o
25.000 wSlem 248 uSlem 0.200 wSiem 2.00 0.21 uSicm Spectrophotometsr
14130  uSiem 1413 uSlem L] wSfem 2.00 8.0 w8ilom =] o & wsd v (Battery Backup) >= 2.5 VDG o o
113 mSicm 108.8 méicm 2.50 mSicm 2.00 0.67 mSiem o =] 7. i B At (Wavelength Contral) o 5]
o =] 8. mywumalu (Wavelength Check) o o
m] (m] 8. uwmsriullaus (UV < 3,000 hour) [m] [m]
o o 10 wwsariullauss (Visible < 5,000 hour) o o
o o 1. sevinwmwinad (Carousel Module) [m] [m]
The End of Certificate PH Metar and Conductivity Meter
B (m] 12. finTwse | El and C ion Cabile ) =] m]
] =] 13, wwdudsa=a1uu Electrode (Level KCI ) o o
[m] [m] 14, shilnfurlaw Electrode (Dust Protection Hood) =] =]
=] jm] 15, wdulfinTnin (Stand) m] o
Turbidimeter
o O | 16 mevwsuidn (No Sample) O O
o o 17, ssdunssosRIeRuse (>= 2.5 Tiiu 3.0) o [=]
Automatic tirator
o m] 18.  dnw Piston Burettes O o
o (m] 18.  Function Rinsing and Dosing m] im]
o o 20, smmasmurkezglnenilsenoy = o
Bl Electrode Aranuunfila 25.1°C Tau Control #25.0+0.1°C
Mr.Atachal Ngamchanat
LA B mon T il S LA iy m Tl dife Service Enginear
DEH Technaingy Lamited DCEH Technology Limfed
awmmmmg ' gmmmmw:m |
R B on wnaslumunu naslumun

Deiivering Growth - in Asla and Beyond. CAL-FM-C24-09: 12 Sep 2022 Delivering Growth - In Asia and Beyond, CAL-EM-R31-03: 20 Al 2022



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

5341 PATTANAKARK ROAD 504 [8, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-20  FAX.0-2719-9484

Cert.No.: 23CH1148

Certificate of Calibration Page.: 1 0f 2

Equipment : Turbidity Meter
Manufacturer : Caktan
Model : TI00IR
Serfal No. : 1120601017
ID. No. : UAE WAT.056/2563
Condition As-Received: Used ltam
Recelved Date : 13 September 2023
Calibration Date : 14 September 2023
Reference : 2309-0458D5C-1
Submitted by : United Analyst and Engineering Cansultant Co.,Ltd,
3 Sol Udomsuk 41, Sukhumvit Road,
g g 10260
Ambient Temperature : (25 + 2.5) °C
Relative Humidity : (50 + 20) %
Calibration Procedure : In - housa method : CP-CH11
based on direct measurament by
using Formazin standard solution
Calibrated by : Walalak Sirithean
Approved by : mﬂh’m
Approved Signatory
{ ) Saithip Meangmai
{ v§ Warakorn Lemgagtrakul
{ ) Ponpan Paipim
Issue Date ; 15 September 2023
The Uncertainties are for o confid probability of Iy 95%.
This cantificate may not bo reprosused othér e ks full exeeps wilh the priar wiisien
approvad of the hest of Calibeanon wsd Testing Equipment Services.
enenslumuny
A 0011853
ey,
ASENNssUILNEISESanuLE NS L n
AUELENSREUUBN SRS TSSUE TS N
Foundaton for inclrsitial Ceveicomer— Natemal Fosed Rstite “afili® A e
Food indusial Lahoratory Servee Cerver CALIBRATION D081
Calibration Certificate
Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD,
Address: 3 501 UDOMSUK 41, SUKHUMVIT ROAD,
k, F 10260
Page1of4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR2050U
Serial No.: C210685394
ID No.: UAE.WAD.010/ 2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrierawut App d by %
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Lssue: 9 April 2024 for the Team
The are for a P y of 95%

This Certificate is issued In accordance with the conditions of accreditation granted by the Tha Laboratory Accreditation Scherme
which hes assessed the measurement capabiity of the laboratory and its traceabity to recognized national standards and to the
units of measurement restzed at the cormesponding national standards laboratory. This certificate may not be reproduced other
than in full ‘except with the prior written approval of the Mational Food Institute

F-C5-009 Rewision: 01 Date: 20-04-65

Cert.No. : 23CH1148

1 20f2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable o the Intemational System of unit (51 unit) through:-
=T F A iation (Thalland-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130ECO10 23C1381 13 June 2024
2) Electronic Balanca 1124013382 140RC006 23MM18 20 Feb 2024
2, Standard Material : The Formazin ion has been prapared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA DO00483947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%
3, This certificate |s valid only to the item calibrated on date and place of calibration.
Calibration result
Performing five - F ] i lard curve by using 0,20,100,400,800 NTU

Turbidity Meter Serial Number : 1120501017

Standard uuc* 9 [ yof | C gl
Formazine suspension Measurement Factor
(NTU) (NTU) (£NTU) k

0 0.00 0.0067 200

20 203 0.39 2.00

100 101 0.76 2,00

400 401 1.5 205

800 800 21 23

Remark - UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units

The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage
factor k, pi g a level of confidence of i 95 %,
-olo-

wenmslamuirkon.

al1179917
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grEPNEsUTILUN A0S aarUILE S
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Foundanon for indusinal Develapmers Nahonal Food ishiure ?jf’ﬂ]?}" 7
Food indusinal Laboratory Sendce Cerver il TION 0081
. -
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electranic Balance Manufacturer:  METTLER TOLEDD
Model: HSR2050U Resolution: 000001 g/ 0:0001 g
Serial No.: C2106H53%0 10 No.: UAE WAD DIDJZ565
Capacity; 220 g
Date of Calibration: 2 Apri 2024 Page2ofd
C i Aetbiet T M5 ¢ 05 T Relatwo bumidly: 425 c 25 W
Place of Calibration: Laboratery, UNTTED AMALYST AND ENGINEERENG CONSULTANT €O, LTD.

Condition of Equipment: Geod Condion

Condition of This Results of Calibration;

1. Calitiration Method: NFT Metrod W-MA-001 In-House Method based on UKAS Lab 14 ; XIS
1 Reterence Standards:

Reference Standard ~ Model ~ Serial No,  Callbrated By Certificate No.  Due Date

Standard Weight Class E2 img to 200G BEOS56TST2 s MI30H5IS B Aprit 2024
Instrument Mode| Sarial No, Calibrated By  Certificate No. Due Date
Tharend-Hygro Meter B08-H1 NFLETH D16/23 Quaity Rebormy QRIA-0343 9 February 2025

1 Thes certfication = traceable to S1UNIT

4. Thes pavtificate wis cartified ondy for thee mstrument we caiibrated

£ This result of calibration wias found accurate & shown an date and place of calbration anly.
Calibration Results:

1. Repeatability of Reading:

Pearningl Value | g ) Standand Deveation of Rnading ta}
a0 0.0000042
] 00000052
100 0.000048
200 00048
2. Off-Center Error:
A mass ol 100 g wes placed and moved Lo vanous posEion on pan
The batance reading ofitaired is given in the table. /\
‘@-_ e é G\ £
@ { o) { CS-@U)
O O
1 a 5 13 (Maimurm Difference)

[ g}

114 d1f g ¥1{ g 31 @ ) i a8 )
100.0000 | 1000001 §6.99 §9.9999 | 100.0001 | 100 0000 2.0001 ﬁ/

FL54012 Revison: 01 Date: 20-04-65
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Fourdation for ncusmal Development Natona Food insee i T8I TIS 17028
Food indusma L_sboranory Serace Cenrer CALIBRATION D081

Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Salaner Manufacturer:  METTLER TOLEDO:
Model: XSRINSOU Resoluthon: L0001 g / DOMI g
Serial Mo.: C2106B5354 1D Mo.: UAE.WAODLG2SES

Capacity: 220 g
Date of Calibration: 2 apri 2024 Page 3ol &
Calibration Results;  (Continued)
Calibration Range: 0-80g
Calibration Adjustment: Internal Calibeation

3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

Nomenal Vo Standard Value Average Roaoing Cormocton Uncertaray Coverage Factor
[ (g 3 £ 9 3 {93 LE. 8 2 L}

Uniae 0 00000 0 00000 0 02000 0 KHHIES 2.00
0.00% 0001003 Doa10L 000001 T OXHHHIES 200
0.005 0005003 009500 000000 DLOBO00GE .00
0.04 001063 0 0100 1 DML [ OHHAES 100
0.05 0049956 DO5000 L0000 DLO00005 200
0.1 0.100047 010000 000001 0000011 200
03 0.500016 050001 000001 R e 2.00

1 1000003 1.00002 000007 0000016 200

1 2.000023 2 D01 000001 0000017 200

5 5.000017 50002 O HHHN) OLO00020 100

10 10 000009 10 00000 DKL 0 000026 200

0 20 000031 20 D000 0 KHHIS DLO000ET 100
30 30 000040 3000001 000003 0.000050 200

30 50.000028 5000002 000001 0000068 200
80 B0.000068 0 00002 000005 0.00011 .00

A

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

HEC-TIELTIS 17028
CALIBRATION 0DE1

Calibration Certificate

Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

chack, Prakh 10260

Pagelof3

Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
ID No.: UAE.WAD.027/2553
Order No.: 2400141
Operation No.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 October 2023

Calibrated by MrWorapoh Sooktong  Approved by
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Labaratory
Date of Issue; 16 October 2023 Responsible for the Technical Management Team
The are for a of 95 .

This Certificate is Esued in sccordance with the corditions of scoreditation granted by the Thal Laboratory  Acoreditation scheme
which has assassed the measurement capability of the laboratory and its tracesbility to recognized national standards and to the units
of realized at the comesponding naticnal stancards laboratory, This centificate may not Be reproduced other than in il
exoept with the prior writter approval of the National Food Institute.

FC5-009 Revision) 01 Date: 20-04-65
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Food Incusinal Laboratary Senice Certer ERCaRATIaN 128
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufscturar:  METTLER TOLEDO
Madal:  XSRINEOU Resolution:  0.00001 g / 0.0001 g
Serial No.: C210685394 10 No.i LUAE WAD.010/2565

Capacity: 130 g

Date of Calibration: 2 agril 2024 Page 4 of 4
Calibration Results:  (Continued)

Calibration Range; 61 - 2009

Calibration Adjustment: [nternal Calibration

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

Pommal Vaise Standard Value Averagn Reading Careczian uncartainty Coverage Factar
[ g ] L gl [ g ) Log ) [= g ] L3
S0 90.00010 90,0001 0.0000 0.00015 200
100 VM), DO 10,0001 0.0000 0.00015 200
(41 11000007 1100001 00000 000016 200
120 12000039 120,0000 0.0001 0.00017 200
130 130.00010 130.0000 0.0001 0.00019 200
Lan 140.00014 140,0000 2.0001 000020 200
150 150-0000% 1501,0001 0.0000 000020 100
16D 16000010 160,000 0.0000 000023 100
17 17000013 1700001 0.0000 008073 200
200 200 00016 2000003 0.0000 000028 200

The reforted uncerainty of messuremint was based on 3 standand uncerainty mutipied by B coverage factor & | providing @

level of confidence of approximately 95 % ﬁ_
.......... 7 [——

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

BRI

Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER {Hat Air Cven)
Model:  UFSS Serial No.;  B216.1666

Resolution: 0.1 % IC No.: UAE.WAD.027/2559
Manufacturer; MEMMERT

Date of Calibration: 11 Cctober 2023 Page 2of 3
Location: Laboratory, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD.
Environment Condition: Amblent Temperature (28 = 1 ) °C

Relative Hurmidity ( 83 22 )%

Line Voltage ( 228 % 1 ) Voit

Candition of this results of Calibration:

1. Thits instrument wiss calibrated by insert 9 standard thermometer Into its chamber and calibration according to
W-TE-0114 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlied Enclosures.
= The temperature scale used was based on IT5 - 90.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrumerit :

Instrument Model Sarial No./ID No. | Certificate No. Due Date Through
Digital 345724 MY43016654 NATIONAL FOOD
TE 660380-0; Al
with sensor RTD CHE01-20%) RTD#201-309 ! Reticibacel INSTITUTE

3. This certificate is traceable to International Systerm of Units (S Units).

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration anly,
6. Condition of Calibrated item : Good

LU Descriptian ;
Tmeoffiecord 1 How O Minte At 1040, 140.0 and 180.0 °C
Fresh air Damper Dpen Pasition E
Close
Not Availabie
7. Result of Callbration © (%] without adpustment [ atter agusement

F-C5-012 Revison: 01 Date: 20-04-65
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T Calibration Certificate
Calibration Report
Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Cartificats No. A0 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Equipment: CHAMBER (Hot Alr Oven) P 10260
Model: UF 55 Serial No.:  B216.1666
Resolution: 0.1 "¢ 1D Mo UAE.\WAD.027/2555 Page 1 of 4
Manufacturer; MEMMERT
Date of Callbrationi 11 Oictobier 2023 e Equipment: Electronic Balance
Calibration point: 104.0, 140.0 and 180.0 °C
c result: = o Manufacturer: METTLER TOLEDO
Calibration | Temperature | Relative | Line voltage ax =
Condition (e} | Humidity (%) | (Volt) : Model: XSR204
MiN 8.2 614 274 : go || L
Hax 283 65,1 2293 e T 8 Serial No.: €117635043
Tablel : Reporting of - TR -
Calibration Measured Temperature (°C) & Sensor No. ID No.:
bolot (Sensor No.9 is REF) i 0. UAE.WAS.012/2564
{"C) 1 #2 #3 #4 #5 #6 #7 #8 #9 * (°C)
104.0 104.05 | 103.98 | 104.02 | 104.08 | 104.00 | 104.05 | 103.99 | 104.17 | 104.00 0.53 Order No.: 2302827
140.0 140,09 | 135,99 | 139.91 | 140.05 | 139,99 | 139,91 | 139.97 | 140.26 | 139.97 0.73
180.0 180,46 | 180,33 | 180.25 | 1B0.28 | 18033 | 179.96 | 180,31 | 180.64 | 1B0.16 0,50 Operahm No.: 2302827-001
Table 2 ing of Ck Result
uuc* setting uuc* reading {°C) Stability Uniformity Overall Variation Date of Receipt: 10 May 2023
°c) MIN MAX Average +(°C) (°c)
1040 1060 | 1040 | 1040 0150 jis = Date of Calibration: 10 May 2023
140.0 140.0 140.1 140.0 0.075 0.28 0.47
180.0 180.0 160.1 160.0 0.13 .48 0.83
Mote  The quoted uncertainty include * Stability * and * Loading effect (20% of Temp Uniformity) Calibrated by  mr.Manas Somsak Approved by ’%,
UUC* = Unit Under Calibration Specialist { Mr.Pheraphat Tuanjit )}
Stability = Cne-half of the greatest maxi difference of at any one sensors, Manager, Division of Calibration Laboratory
for at least half an hour after reaching steady state. Date of Issue: 18 May 2023 for the Team
Uniformity = The i difference of at any sensors and the measured
temperature at the reference location which are observed at the same time. The are fora af 95%
Cverall Variation = The difference of the maximum and minimum measured temperatures througout observation time, This Cartificate s issued in accordance with the conditions of acoreditation granted by the Thai Laboratory Accreditation
The report uncertainty of measurement was based on stendard uncertainty multiplied by coverage factor k= 2, providing a Scheme which has assessed the measurement capability of the Iboratory and its traceabifity to recogrized national
vl of confidence of approximately 95 %. standards and to the units of measurement realized at the corresponding national standards laboratory, This certificats may
i nat be reproduced other than in full except with the prios written approval of the National Food Institute.

F-C5-009 Revison: 01 Date: 20-04-65

F-C5-012 Revssion: 01 Dato; 20-04-65
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Calibration Report Calibration Report

Certificate No.: 2302827-001-01 Certificate No.: 2302827-001-01
Equipment: Bledtranic Balanes Manufecturer:  METTLER TOLEDD: Equipment: Eiectroric Balance Manufacturers METTLER TOLEDO
Modal: X504 Resolution: 00001 g Modal: ¥5R201 Resolution:  0.0001 g
Serial No. C117635043 1D Mout UAEWAS.012/2564 Serial No.: C117635043 D Now UAE.WAS.012/2564
Capacty: 220 g Capacity: 220 g
Date of Calibration: 10 May 2023 Page 2of 4 Date of Calibration: 10 May 2053 Page 3of 4
Condition: ambiert 4 4 020 Relathe Mumidite 434 £ 08 % Calibration Results: (Continued)
Place of Calibration:  Esisrcs room (Water Anslysis Link], UNITED ANALYST AND ENGINEERING CONSULTANT 0., LTD, Calibration Range: (- 200g
Candition of Equipment ceod Canditicn Calibration Adjustment: Intemnal Calibration

3. Departure from Mominal Value:
1, Catibration Method: NFI Method W-MA-00L  Ir-House Method based on UKAS Lab 14 1 2019

2, Reference Standards:
Raf Standard Modal  SerialM Calibrated By Certificate No,  Due Dat Nominal Vahe Standard Valua avaraga Raading Corractian uncertainty | Gowerage Factor
Standad Weight Cass EI. Imgmily  BSOSS67572 TCs M23040535 & Apeil 2024 1o ) Lo L. Lo} (s 9 ) L:
Instrument Model  SerialNo. Calibrated By CertificateNo, DusDate Lrioss L.08000 20000 a0 LON0RS 200
Tharme-Hygra Mater BOR-H1 NFLETHO1R23  Quabty Rebarn QR23-0459 21 Fetruary 2024 oL 201000 00100 0000 00085 .00
3. Tois cartification (5 traceabl to 58 UNIT 002 0.02001 00200 1.0000 0.000085 200
4, Tris cortifcate was certfied only for the Instrument we calbrated, o5 0.05000 0500 0.0000 0.000085 200
5. Tris resLit of callbration was found acourate as shown on date and place of caliration only, a1 0,10001 10,1000 0.0000 0200085 200
Calibration Results: a2 020001 02000 2.0000 0.000005 200
1. Repeatability of Reading: a8 0.50002 o.5000 0.0000 0.00008% 200
RV T T T ——— T 1 100000 10000 1.0000 0000086 200
= — 2 200002 20000 2.0000 0.000086 200
00 0,000032 3 2400003 20000 | 00000 0.000067 200
5 500002 50000 0.0000 0.000087 200
2. Oft-Center Error: 10 10.00001 10.0000 0.0000 0.000088 200
A mass of 100 g was placed and moved to vadious postion oa nan. 4 00003 20,0000 00000 0.000092 200
Theiab e e st I el k1] 30,0000 30.0000 0.0000 0.0000%8 200
e @' At 40.00067 400000 a.0ann o.coa1t 200
@ a5 4500009 45,0001 1.0000 0.00013 2m
@ o
i
1 z 3 ] 5 &
to it o]t el aif¢asltal %/
| 100.0002 | 1000002 | 100.0002 | 1000002 | 100.0003 | 100.0002

FC5-012 Revision: 01 Date: 20-D4-65

F-C5-012 Revisian; 01 Date: 30-04-65
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Calibration Report

Certificate No.: 2302827-001-01
Equipment: Eisctroric Balanc Manufacturers METTLER TOLEDO

Model; XSR204 Resalution: 00901 g

Serlal No.: CLITEIS043 1D Now: LASWAS.012/2564

Capacity: 120 g
Date of Calibration: 10 May 2023 Page 4ot 4
Calibration Results: (Continued)
Calibration Range: (- 200g
Callbration Adjustment: [ntermnal Callbration
3. Departure from Nominal Value:

Narmingl Yaiue Standard Vaki Herage Readig Corraction Uneertainty | Coverage Pactar
[ {91 [} (9 (= g 3 £

50 5000003 50,0000 00000 0.00011 200

5 5500005 55,0000 .00 00012 200

-1 £0.00004 50,0000 00000 600012 200

65 8500005 5 0000 0.0000 c.o0m3 200

ki 000006 700001 00001 .ooo13 200

75 7500008 750002 a0t o001 200

[ 20,0007 E0.0002 00081 00014 20

65 8500009 B5.0002 00004 000014 200

ki) 2000010 00002 0000t 0.00015 200

100 109.00005 100.0007 -0.0001 000015 200

120 12000009 120,006 a0t 0.00018 200

150 15000000 150.0002 09001 000028 200

200 20000015 200.0003 09001 0.00023 200

The feported uncertainty of massureiment was based on @ standard uncertsinty mutioed by a8 coverngs factor &

prowking 3 Sus! af confidence of appradmately 95 %, ﬁﬁ
s PR s

FLS-012 Revision: 01 Date: 20-04-65

Certificate No. : HIT-2312-0342

TR A

instruments Page : 2of 2
Condition of this ealibration result
Standard 1
Instruments Maodel Serial No. Certificate No. Traceahle ]
Data Acquisition ]
349704 MY 44065265 WE2207-065-1 WK Electric Co., Lid,
Switch Unit |

Calibration Result:

M T Source A for COD Reactor
Capacity | Nominal Value | Average Value | U i &3 Tol of | Accep
(Vial) °c) (°c) [el] uuc (°c) Criteria
25 Vial 150.0 1503 0.59 2 Prass |

Figure: Shows the location of the temperature source,

(1A} (2A) (341 {4A) (ELY)
| 149.7E°C | 15031°C | 15063°C | 149.93°C | 150.31°C
{18 (2B {38} {4 (58}
150.35°C | 150.18°C | 14983°C | 150.18°%C | 15021°%C
({1} (2c) {3C) (EI8] [5CH
_I50.24°C 151.10°C | 150.80°C | 150.36°C | 130.86°C
(1o {20} (R0} (4D} {40y

150.16°C | 14877°C | 15022°C | 1S0.67°C | 150.43°C

(1E} 12E) (3E) {4E) (SE)
149.94°C | 15044°C | 15006°C | 150.63°C | 149.29°C

Remark: The Acceptunce criteria is the error vtlue plus or minus the Measurement Uncertainty, and then Not

Maore than the Tolerance value of UUC, therefore concluded that pass,

The reported uncertainty of measurement was based on standard i Mtiplied by a agre factor
k=2, providing a level of confidence of app Iy 95%,
** End of certificate **

wneslaimuny

T
HANNAM Hanna Instruments (Thailand) Ltd. Sh
flac-MAA

INStrumMen s ieishss s Raichapiak 4, Ricadaphek 14, Sumaen

A
Fluaykwang, Bangkok 10310 Tel: 0-2541-4109 Fax: 025414158 g/

o

Certificate Mo, : HIT-2312-0342

Page:lof 2
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HIZ39800-02 Serial No.:  HO185001
Tube Heater : 25 Vial Capacity Accurncy :  +2°C

Temperature Range : 10 °C 1o 160 °C Temperature of Reaction :  150°C

Amblent Temperature : (25+2)% Relative Humidity : {50+ 15 1% RH
Manufacturer ; Hanna Instruments Made in : Romunia
Condition As-Received : Used Product Reference :  RE230302
Customer name : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Rd,, Bangchak,

Phrakhanong, Bangkok 10260

Received date : & March 2023
Callbrate date : 10 March 2023
Issue date : 20 March 2023

Calibrated Location : Hanna Instruments ( Thailand) Lid,

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

CP-04 by using certified reference material.

o
o Mr. Pichit Petthong & ﬁ
Calibrated by : O Mr, Jakkapob Pentisan Approved by :  Mr. Anan Sﬁwmchaisakul
O Mr. Channarong Soinak Authorized Signatory
BEHANNA
 Instruments
| Thiiand) Limisd

This certificate was certified only for the instrument we calibrated,
This result of calibration was found acourate on date and place of calibration only.
*% Thig Mﬁm in full, exc_np( with the prior written **
approval of the head of Hanng Instrument (Thailand).

naslumun

HC-TIBLTIETO28
CALIBRATION 5033

Cert. No.: 24TM303

Certificate of Calibration Pagy 1hs
Equipment : BOD Incubator
Manufacturer : Arco
Model : Lc4-1320
Serial No, : 13URCAS013201
ID Ne. : UAE WAD.015/2561
Submitted by : United Analyst and Engineering Consultant Co, Ltd.

3 Soi Udomsuk 41, Sukhurmvit Read,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floar 2

Received Order : 10 February 2024

Calibration Date : 10 February 2024

Amblent Temperature : (26+10)°C

Redative Humidity : {50+30)%

Calibrated by : Tawatchai Pama
Approved by : ol

Approved Signatary
{ ) Pornthippa Tameyakul

[« Unropphol Harachal

[ ) Suwit Imjai

Issue Date : 18 February 2024

The Uncertainties are for a

This cartificane may sot he o)

Approrval of the Bead of Corpocal




Egquipment : BOD Incubator Cert. No.: 24TM303 Equipment : BOD Incubator Cert. No.: 24TM303

Condition As-Received : Used Item Page: 3of 3 Condition As-Received :  LUsed |tem Page: Zaof 3
Reference : 2402-02340C1 Refersnce ; 24020234001
Resuilt of Calibration :- (*} Without Adjustment Procedure Used :-
Function of UUC" : Temperature Source Calibration ware using p CP-OTOZ based on TLAS G-20 according to diract
Frash air setting : Naot Avallable maasuremant method with Data Acquisition which with i Temp Detector { RTD ).
Callbration] UG- | UUG™ - P Tverall = The temperature scale used was based on IT5-80.
Point | Setting | Reading stability Facter Con this result of callbration
() ¢y | (*¢c) (£°C) (°c) (c) P 1. Referance standard instrument-
00 0.1 T80 oa7 575 T4 2 Instrument Serial No. Cert. No. Traceable Due Date
1 j Data Acquisition MYS2003411  23LMZ08 TPA 27 Dec 2024
p {c) 2, This cartificata is valid anly to the item callbrated on date and place of calibeation.
Polnt Pasition 3. This cerf is 1o the iohal System af Unil.
(6] 1 1 2 | 3 [ 4] s 6 [ 7 [ 8 Jageny| (+c) Remark : TPA : Technology Prometion Association | Thailand - Japan |
200 | 19.873 | 19803 | 20.222 | 19600 | 10615 | 10585 [ 10612 [ 10558 | 1meds| ose Result of Cali = ("] Without Adjustment
Average® : The average of 30 values in each position. Function of UUC* ; Temperature Source
Temperature stability : One-half of the greatest i of at any one sensor. Fresh air setting : Mot Available Environment during calibration
:The i of at any sensors and the measured nning Finished
temperature at the reference location which ane observed at the same time or at as closa an obsarvation time as 28 a1
possitie to the patern or ity within the chamber under staady-state conditions. 70 &5
Overall 2 The DI of the and minimum p g i [AC Supply { Vell ) 233 234
uue* : Unit Under Calibration
Mote © The reported uncertainty of measurement was included stability and excluded uniformity . Position : Ref. Std.
The reporled uncerainty of measurement was based on a standard i bya g H 1D No.:
factor k, providing a level of of app by 5 %, 1 AN T
2 20RTD-22
000~ 3 20RTD-2/3
4 | 20RTD-24
5| 2RTD25 |
& 20RTD-2/6
7 20RTD-27
Proba Installation Dstails - Dimension of Chamber ; 8 FRIR2
a= e e 3 P 8 (raf.) 20RTOD-2/8
b= 10 om = 12 m
€= 0 em = 12 m
Cagacily = 0B9 o’

wnms‘l:m_/ wnmf‘%qc:},

== Harikul Science Co. Ltd.
694 Sol Ratchadanivet 34, Pracharatbamphen,
l.l@ HARIKUL Samsaennck, Huaikhwang, Bangkok 10310

SCIE 3 FOSS SOuth East Asia
T ;!I" nl'_n’:;;“s_ﬁ IF“: 0-12?4-2'\1441 i 3388 Sirinrat Building, 25th— 26th Flanr, Linlt No. 3384/90,
CERT Nox HEUMEE mail:info@harikul com www harikulcom #iama IV Aoad, Klongton , Klangtaey, Bangkok, Thalland 10110

Cerificaie of Calibration

Calibeation Date : 1 Mar 23 Mode! YEI5100 Customer Service Report [ Report No: | 9809 ]
Submilted by United Analyst and Engineering Consultant Co., Ltd. SN TIBI0IBES Tm: ¢ Pab 1gny
LR auk 41, . Sk, 5
3 Bol Udomauk 41, Sukhumvil Road, Bangehak Probe YSi 5010 e E AN FlLoW
Phrakhanong, Bangkok.(Head office) SN 22B100125
0 NO. - et ] DTS0 e ] 21374445
Avg Room Temp : 20 °C Alr Temg ref SIN. E00S22 Hours Trivvel Ta Customer | Labour Travel Fram Customar
Avo Weer Tam  2°C Baromort o SN, 0522 el e e N o e R ks
Al Pressure 750,00 mmHg Water Temp ref - S/N. 11431 PR E —
Salinity : Oppt Job
Technician Wittipong M. Application Sowdhal Standard
Normal Courtesy Vist Training
- Déstributor PMA Onbaarding Quigte In House
G fon Detals internal 5 ‘Warranty Repair ) =
Cabration Point 100% air sat (stalus) (slaluss) Belulyevce il Sgport S L
20 °C, DO = 9,08 mg!) [ PO/ Guate Number: I W applicabls 1
Merasurament 1 {mgh) .00 {PASS) - - | PR Type T Foisinve  1Fsnpicati [ _«© | F applicable ]
Maasurement 2 {mgh) 9.08 {PASS) < =
Measursmant 3 (mgahl) a.08 (PASS) - - . DetalofWork/Test Eondition [ Stetia
Measurement 4 (maf) 6.08 {PASS} o - T g Drisie
Measurement § (mgh) f.08 (PASS) = i
. 3 < N = Yo gegn oty nd s
Measurement 8 (maf) 8.08 (PASS) o o Oyl I
Measurement 7 (mgh) 8.08 (PASS) - =~ v oidwe  (eBe Wl tery W ol %
Measurarment B {mgfl) 0.08 (PASS) - - \-\n&a\; nu\ﬁ} O 4 J[ i
Measurement § (g .08 P R = %90~ jo0 € = \p rain
easurement & (mgf) 8.0 {PASS) ERECTY PRTCYR 3 : LR 7
Measurement 10 (mal) .00 {PASS) - - = ibwmend 1% ¢ Tehe = HI9 0
Mean Measuramant g.08 mgh
I 0.00 ~ %
Ay moA Instrument Ready for Use | {ﬁ] | wotok | i T
Overall Status |PASS) Fart No: Batch Daseription Gty
Manufacturer Specification FooTags T | 1500, L (nie it dieclor 1
; =k i 1ho]tesh 18 gliFis Te b cTtod ]
Accuracy = +/- 0.02 mgi ¥

1) This certificate is issued based on tha result that are found as shown an
date and phace of test anly.
2) The calibration precedurs folowed in accordance with Harikul Science Co., Lid.

| confirm this peport Is accurate and complate
3) This resull shall nol be used for adverfising purposa. ) | % ¢
jried FOSS —pn s | Signed Custamer | atian rem

| 1 Name |

& ’ d‘& | Would you be willing to participate in @ brief survey In arder fo teif us how we pecfarmed? | Ermadl

Technician Signaure lﬂﬂm’l‘léyf{i Managar lﬂﬂﬂ'ﬁ‘bjmqu

{Kitlipong Maskwang) (Supreechs Sumantam}




FOSS

FO55 Squth East Asia
3388 Sirineat Building, 25th— 26th Floor, Unit No. 3384/90,
Rama IV Road, Klangtan , Klongtoey, 8an Thadland 10110

Customer Service Report I Report No: I 8411 |
e 3
[ Date: |Q‘1/09f5 &9M,ML-4
I Customer: I U H’i I Address;
[ 1 kT 3e St | G 39052
Hours. Travel Ta Customer Labour Travel From Customer
Stal 3] [
s T _| i [5/oe bl ¥ Ol 2hy
Job Typw
lication Special Standard
Narmal Courtasy Visit x Installation Training
Distributor PMA Onboardis Quota In House '
Internal Warranty Regair M s
Digital Service Sales Suppart Remote Dithar

T

| contracemo. |

[ ewatype [ P Ton

Dietails of Work / Test

~ WiFw [omcTiom lat pogeiot 09

B i o T P T o S

= AT Age S iy Beatiy, (@] 2 B2, 9 <R

= Wign=Funn S bz Cdnermbey

= O PA iy rfeam Velyy ¢ S48

MR O Nevaniivieitty  (tndenner  Vhisg th'n; Lalve Ak » Fd 4

oSt mTioNay T buatly kp wal = o= wml flbel] Yew ! o Siw]|

= nagelipnitgnany SUR G [Fe vl

feu WY

- Nagw Blgele » Ol [P
=

Instrument Raady for Use ” ax | Marow |

If nust OK - Commant

Part No:

Batch Descriy
Tookige © 17.07. 4558 | Foun T _ETF [;;rf.u7_mam T e

| confirm this repart is accurate and complete

Signed FOSS Signed Customer

om

Hame Todtehen Gfenns Name |

Would you be willing to in g briej in order to tell us how we performed?

ot oo Al

tonenslmuny

DE Services Co, Ltd,

DQE Services 32 Soi Ladprac-Wanghin 55, Ladpeso-Wanghin R4, Ladprae, Ladprao, Bangkok 10230

Phone : +66 {0)2 538 2054, Email : dgeservicesinfo@gmail. com

s TInTS T
CALIBAATION 404

REPORT OF CALIBRATION

Certificate No.:  SP24-018 Page 2of 5
Environment Condition : Ambient Temperature 255 C
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is hle to the | | System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : L5 nm.

Scan Speed of UUC : 60 nm/min

Scan Interval of UUC : 0.15 nm.

Resolution of UUC : Photometric  0.0001 Abs.

Wavelength 0.1 nm.

ionanzlainaunal

DQE Services Co.Lid.
DQE Services 32 Sal Ladprao-Wanghin 55, Ladprso-Wanghin R, Ladpras, Ladprso, Bangkok 10230
Phone : 66 (012 538 2054, Email : dqeservicesinfoigmail com merm e
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1of5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Ud ke 41, Sukd it Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 315
Equipment : UV-Vis Spectrophoiometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial No. : MY 15410009
1D No. : UAE.WAT.020/2558
Received Date: 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
3 ed by : -
Calibrated by Ty o Approved by Sardh
{ Mr, Tanawut Rittidach ) ( Ms, Chonthicha Sangngem )
Technical Manager Quality Manager
The s appilted caly it nnd ws dale and place
Th r traceabibity b it af |
diant hae in Tl e with the priar writien spproval of the DOE Services Ca., Led.
'
I.i)ﬂﬂ'l'ilumuﬂ’-km
DOE Services Ca,,Ld.
DQE Services 2o Ladprao-Wanghin 35, LadpraoWanghin Rd. Ladprao, Ladprao, Bangkok 10230
Phone : +66 (12 538 2054, Emnil : dgeservicesinfo@gmuil.com s m 111zs
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of3
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) L3
0.0000 0.0000 0.0000 0.0028 2.00
5 0.5780 0.5747 0.0033 0L,0031 2.00
420
10484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
440
10239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 00000 0.0000 0.0028 2,00
s 0.5230 0.5184 0.0046 0.0030 2.00
0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
— 0.5181 0.5150 0.0031 0.0031 2.00
' 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 (.0088 2,00
0.0000 0.0000 0.0000 0.0028 2.00
- 0.5517 0.5485 0.0032 0.0030 2.00
1.0803 1.0772 0.0031 0.0030 2.00
20373 2.0293 0.0080 0.0080 2,00
0.0000 0.0000 0.0000 0,0028 2.00
ot 0.5591 0.5565 0.0026 0.0031 2.00
1.0518 1.0482 0.0036 0.0030 2,00
1.9274 1.9202 0.0072 0.0079

2.00
onanslinaumy



DQE Services Co, Ll

DQE 3 32 S0i Ladprao-Wanghin 55, Ladprao-Wenghin Rd., Ladpran, Ladprao, Bangkak 10230
Services
Phone - 466 (0)2 538 2054, Enuail ; dqeservicesinfo@gmail.com e
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 40f 5
Photometric Accuracy :
Wavelength CHMs Values UUC Reading Correctlon Uneertalnty Coverage factor
(nm.] (Abs) (Abs) (Abs) (Abs) k
335 0.0000 L0000 0.0000 0.0050 2.00
0.7469 0.7435 00034 0.0057 2.00
257 0.0000 0.0000 0.0000 0.0050 2.00
0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
313
0.2919 0.2907 0.0012 0.0051 2,00
0.0000 0.0000 00000 0.0050 2.00
350
0.6430 0.6402 0.0028 0.0055 2.00

wenanslumuny
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PerkinEimer’
Farthe Detter
LS 45/50B/55 - Preventive Maintenace report
Company Name: United analyst and Engineering Consultant Co.,Ltd.
Address: 3 Soi Udomsuk 41, Sukumvit Road, Phrakhanong, Bangkok 10260
User Name : K. Primpun WO Number: WO0-01624974
Telephone Number : 02-763-2828 Certificate Number : FLR1001-2023
Customer Support
Engineer : Tanongsak P.M. Number lofl
PM Performed: Next PM Due Date:
2-Feb-2023 2-Feb-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Scope
The purpose of this PM s to ensure the continued functionality of the

by inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

General Instructions:

The customer must provide -he engineer i data to recent i prior to
starting thePM. Always check with the customer before making any changes that may affect the customer's analysis
should be signed by an authorized Perki and customer and left with the customer. Update the

PM sticker and instrument lcgbook as required.

Copyright Information

Thls documenl contains proprietary information that is protected by copyright. All rights are reserved. No part of this
may be in any form or translated into any language without the prior, written

permission of PerkmEImer Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of i Inc. All other and registered

not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose. PerkinElmer shall not be liable for incidental or consequential damages in connection with the
furnishing or use of this document.

Lanen-:‘laiwn.ma,lage .

DQE Services Co,Lid.
DQE < 32 Sof Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladpras, Bangkok 10230 N
Services A
Phane ; +466 (02 538 2054, Email - dgeservicesinfo@gmail.com e
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of 5
Wavelength Accuracy ;
CRMs Values UUC Reading Correction Uneertainty Covernge factor

{nm.) (nm.) (nm.) (nm.} k

24172 2420 028 018 2.00

279.45 2795 -0.05 018 2.00

287.81 28789 -0.09 0.18 200

334.06 EEERY 016 018 200

36093 3605 0.43 018 200

418.59 4181 0.49 018 200

44594 4456 0.34 018 200

453.66 4533 0.36 018 2.00

460.02 4598 0.22 018 200

536.59 536.0 059 018 2.00

G37.98 638.7 .72 [1AF ] .00

431.38 430.8 0.58 018 2.00

472.50 4724 0.0 018 2.00

513.47 5137 0.23 [IAF ] 2.00

528.88 529.1 .22 018 .00

573.17 5735 .33 Q.18 2.00

585.35 5852 15 0.20 2.00

68440 685.1 070 .18 2.00

740,72 7414 -0.68 0.20 2.00

T48.55 749.1 (.55 .18 2.00

B07.03 8073 -0.27 018 2.00

B79.28 B79.3 0,02 .18 2.00

Temark : - ULAC = Uinit Under Calisration
« WA = Not Avaishle

« The resnll expanded secertainty of messaement L s staicd us the sanded unceriaisty of measurement muitiplied by the coverage factoed .

which for 1 nonal distriby e protahility of it %

= * lndicates non TIS1 sceredited

- End of Certificate -

wonanglunaues,

I>

PerkinEimer'
Far#he Better

Component List

ComponentiSpeciic Serial # Version Confit ion Notes
Model
LS55 81440 4.00.03
Parts Lists
Test standard Used
Part Number (if Description
applicable) P
C 520-7440 Stanadard Fluorence Intensity Filter
B050 7805 Sealed Water Cell
Additional Tools Required for PM
Part Number (if Calibration Due
applicable) Description Quantity Serial # Date gmaryy)
'
enansluemun,. ,
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Procedure Checklist
Use (V) to check off those steps in the checklist that have been completed.

1. General:

Review the instrument performance with the customer and document any recent
problems.

Perform general inspeclion of syslem for cleanliness.
2. Optical checks and Clean:

Lamp Alignment/Intensity

Sample Compartment and Windows

Mirror and Grating Alignment

Filter Wheel

Cell Holder Alignment

3. Mechanical:

Physical inspection — Please write any comments in the additional comments section.
Grating Drive Mechanism.

Slit Drive Mechanism.

Sample Holder
4. Test:

Emission Wavelength Accuracy.

gth A Actual Value Validation Criteria
Accuracy Limit
Target Peak (nm) (nm) +1- (nm)
Target Peak # 1 253.7 254.0 1.0 nm
Target Peak # 2 507.3 507.4 1.0 nm
Target Peak # 3 626.0 625.8 1.0 nm
.
wnaslumuny,,, .

# Retter

Water Raman Sensitivity

1>
Perkin:

Tor e Retter

Excitation Wavelength Accuracy.

A Actual Value Validation Criteria
Accuracy Limit
Target Peak (nm) (nm) +1- (nm)
Target Peak # 1 253.7 253.2 +1.0 nm
Target Peak # 2 365.0 365.4 +1.0 nm
Target Peak # 3 507.3 508.0 +1.0 nm
L Emission Slit calibration.
Emission Slit Actual Value Validation Criteria
Accuracy Limit
Target Value (nm) (nm) +/- (nm)
Target Peak # 1 25 2.63 +0.5 nm
Target Peak # 2 5.0 4.75 +0.5 nm
Target Peak # 3 10.0 9.99 +1.0/-0.5nm
Excitation Wavelength Repeatability.
Emission Slit Actual Value Validation Criteria
Accuracy Limit
Target Value (nm) (nm) +/- (nm)
Target Peak # 1 25 2.57 +0.5 nm
Target Peak # 2 5.0 5.08 +0.5 nm
Target Peak # 3 10.0 9.80 +1.0/-0.5nm
.
enaslumun,,.,

Perkin=im:e
Tar the Retter

Additional Comments

Additional Ci garding the PM

Reference intensity low

Actual Value
Signal to Noise 288:1
Drift 0.03

Stray Light

Actual Value

Stray Light at 290nm 2.64

Review

Stray Light at 300nm 0.77

5. Accessory (where applicable):

O Micro Plate Reader

O Integrating Sphere

O Multi Cell Holder

O Water Jacketed Cell Holder

D1 10, vttt

Review:

Review with the customer PM work performed.

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.

6.
Review with the customer routine maintenance procedures.
O Update Logbook.

wnms‘laimuquages

The PM checks and if applicable performance tests for LS 45/50B/55 have been
completed.

This LS 45/50B/55 Passes Fails 0O the PM.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
__J, Vi 2-Feb-23
2 o £ (DD-MMM-YYYY)
Authorized Gus‘g’mer Representative: Date:
5 e M 2-Feb-23
(DD-MMM-YYYY)

Leaﬂaﬂ's‘lais'm.wgq,;,geG
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides laclory recommended service for your analytical
systems to assure religble operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
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 nor-current production AA instrument and or accessory models are not covered
specifically in this document it can be used as a basic reference.

Far more information aboul Agilent Technologies services please visit our web site using the
foliowing URL  httpu//www sgilent com/en-us/services

Introduction

Customer Information

1 Custerners should provide all necessary operating supplies upon request of the engineer,

2 Acustomer rep should be avallable 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
recomrmended Preventive Maintenance service, nor are they included in the price of this
seryice,

4 If a systern requires the use of exira 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

Reisian: 10.00, |ssued: Movernber 2021

© Agikent Techaclogies, Ine. 2021 {i:-‘- Agilent

enenslumugu
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e Checklis!

Instrurment Maintenance

System Information

O Check thig box if Bn instrarmesil aonfiguration report ks attached ingfead of completing the
table
Instrumant System Name and 1D
Instrument System Site and URITED aralYST AP ENGINEERD consuttant. / Snd Lab
Location il

List the Serial Numbers of each
Componant

1 G IR o e 0noh

List System Component Product Numbers

. Agilent

'

tanms'laiﬁ'mqu

CrossLab

e ight 1 Dkt

Instrument Preventive Malntenance Checklist

Important Customer Web Links

» For more information about Agilent Technologies services, please visit our website using the
following LIRL: hitp:/fwww.agilent.com/en-us/products/crosslab-instrument-services/ service-
repair

@ Toaccess Agilent Linversity, visit hitpy/fweewagilent comy/crosslab/university/ to leam about
training options, which include enline, classroom and onsite delivery.
A training specialist can work directly with you to help determing your best optians,

o A useful Agilent Resource Center web page is available, which includes short videos on
migintenance, guick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: https://www.agilent.comien-us/agilentresources

o Need lechnical suppadt, FAQS, supplies? — visit cur Support Home page at
it/ wwew agilent comy'search/support

e Get answers, Share insights. Bulld connections:
Join the Agitent Community st https//community agilent.comywelcome

Service Engineer's Responsibilities

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

«  Confirm the ability of the instrument to deliver cantinued safe operation as established via the
Agllent A# safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Malntenance Scope of Work to make this decision.)

= Only select those pages that relate to the systern or module being serviced
= Complete empty fields with the relevant information,
» Complete the relevant checkboxes In the checklist using either a "3 or tick mark “v*

+ Check "Section not applicable” check boxes to indicate services/tasks not debivered, as
appropriate,

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

» Complete the fislds for page numbers at the foot of each selected page

» Complete the total number of pages field in the Servce Completion section

o Ask the customer Lo sign the Service Completon section including the customer's and your
signature,

This information is subject to change without notice.

Feenainty 1000, lgsued: Moverba 2021

© Apllant Technologies. e 07 L .
-3 Agilent

mmm‘laiﬁuqu
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sventive Maintenance Checklist

i and oonfirm instrurmant configuration data in SvD

& Contirm po upply voltages using the SVD Power Supply diagnostic
@ For Dual Beam instruments - Confirm REC freg ing (hie SVD RBC frequency
diagnostic.

Mechanical components
&

ter contials for complel
Molykote 321 of mines

fle.u 1EvVD & all mator drives e full range of thelr traved
£ Monochromator drive
St drive
@ Lamp selector
o ABA w/R
Optics components
I Check that external optical surfaces are clean ~ Clean or replace as requized
U’ I SN0 and pesform Mona Wavelength Correction.

4!:11- S0 and perfon Siit Calibration.
a/-. i period Grating Squareness Diagnostic.

L Use o peciorm Zero Order Offset/Mono Correction.
M/m Sy and perform Wavelength Repeatability.

Mps {CustorT

ap Lhedr chonze) and mea
1 degradation dug

-Agilent

tanens'laimqu
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5 I i j Atornizati
D/Inspect the burner interlock plate to ensure that the interlock pin 15 secure and correct for
the burner type
@ Clean the burner slot with a clean white card

Check the uniformity of the slot width
@ Clean the burper if required
mhange the bumer o-ring.
@ Clean the nebulizer, spray chamber and liquid trap.
e hange all o-rings and seals in the nebulizer, nebulizer block and spray chamber,
a/bheck that the pressure relief bung releases readily.
@ Change o-rings on the fusl and oxidant delivery barts
a‘-Leaue the liquid trap EMPTY and verify the flarme will not ignite in this state
G refil liquid trap and check that overfill drains freely into the drain/waste tube.

G/Check the drain/waste tube for good dramage. |t 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

W’?ressum test for leaks

@ Leak test gashox internal components and connections

D/Cneck safety interlock status and operation using the SV interlock monitoring diagnostic.
Z/tgmle a flame

Z/Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mlL per minute.

a Optimize the instrument ready to perform Cu sensitivity test

W{: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 AA P Performance test results and measurements table

-Agilent

enenslumugu
ilent
CFSSSLab instrumem Preventive Maintenance Checklist
Fat bkght 0 Do
a Tube
O FElectrodes
O Shroud

O check and clean the end windows an the warkhead,
O Check safety interlock operation.

O Optimize the instrument ready to perform Cu sensitivity test.

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

PSD autosampler accessory for Furnace systems

Q/Sectfm NOT Applicable
O check condition of the PSD capillary = replace if necessary

O check condition and operation of PSD syringe — ensure it dogs not have air locks and
bubbles

0O change PSD rinse bottle o-ring
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 he waste vessel

T Ensure that the waste vessel is sultable for use with the furnace system

Bécpur: NOT Applicable

O Re-torque screws securing the hubs, presser arms and purmp rotars

O Agjust each roller 5o that it rotates freely
O Wipe clean the pump rator rollers and pump 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 Rermnove the gurmp module rear cover and check for the incursion of quids and any signs of
COMmosion.

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

[ check clips securing the diluents holder and replace if necessary

O bisconnect, clean T-piece, and reassemble the twiing using the following steps.
Ptz 10,00, (stued: Nowmbo 2021

1t Technologhes, tne. 301 * :-'.' -
" 1 Ag[!an!

@ g
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Instrurnent Preventive Maintenance Checklist

FURNACE SYSTEM section
Section not applicable
Electronic components
0 Rreview and confirm instrument configuration data in VD
O confirm power supply voltages using the SVD Power Supply diagnostic.
O Run SV 1ests to exercise all motor drives over the full range of their ravel:

O Monochromator drive
a  Slit drive
0 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 SvD and perform Siit Calibration.

O Use 5vD and perform Grating Squareness Diagnostic.

O use 8D and perform Zero Order Offset/Mono Correction.

(2 Use v and parform Wavelength Repestability.

Q physically inspect selected HC lamps (Gustomer to supply per their choice) and measure
the % Gain for each lamp. Advise customer If lamps are showing emission degradation due
to age

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

O If the coaler system is accessible (stand-alane) check for correct operation and
coolant/water level — this includes any temperature and pressure settings plus filter
cleaning (gir flow and water)

O Inspect the GTA workhead water hoses and connections for leaks

O check all graphite compenents and replacs If necessary
Fwizioe 1100, Besued. Nowsrier 2021

& agim) Technokigies, ing. 1071

- Agilent
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Instrument Preventive Maintenance Checklist

O Remove the T-piece by disconnecting the pump tubes, the pump bands and all ather 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-plece under a tap with a streng fiow of water,
3 Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow.

0 Reassemble.

@ Section NOT Applicable
The Agitent 58S 4 autosampler is designed to need minimal maintenance,
The fallowing maintenance requirements are suggested to malntain the performance of the
aulosampler
3 Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergant
O Cleaning the autosampler cover panels with domestic window cleaner

@ Checking the X- axis and Z- axis drive bells for cracks, splits, damaged testh, excessve
fraying, color changes or degradation from fumes

O Check the ¥- axis. Theta- axlis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors.
NOTE: The autosampler reguires no extra lubrication throughout its lifetime.
For further details refer 1o the SPS 4 service manual G8410-90050.

B@mlun NOT Apphcable

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

[ Check belt tensions - adjust if required

O Check the hubrication pad for single x-axis shaft If pad is dry or customer has observed any
vibration or erratic movernents of the x-axis carmiage, 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 accessory with soft lint free cloth, This cloth can be
dampened with warm water or a mild detergent. Do not use orgenic solvents or abrasive
clesning agents.

Revisioe 10,00, fssued Novembsr 2021

@ Agher Tecnneloges, Inc. 071
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Instrument Preventive Maintenance Checklist
Fran g 1 Do

E/Secrr'on NOT Apphcable

O Inspect VGA gas supply hose.

O inspect/replace VGA pumy tubing

O check low gas pressure interlock setting~ adjust if required,

O Check precision orifice gas flow setting ~ adjust if required.
O Check gas regulator pressure to 46 psi (325 kPa) - adjust if required.

O Glean the exterior surfaces of the accessory with soft lint free cloth. This cloth ¢an be
dampened with warm water or a mild detergent, Do not use organic solverits of abrasive
cleaning agents.

E(&acrm NOT Appitcable
O check the condition of the power cable.
O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be

dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System
1f you have altered the customer’s instrumentation during the course of PM, restore 1o the

ariginal 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 qualification service, then use the qualification procedure
as a guide for final instrurment set up and checkout

tesision: 1000, tesued Movomber 2021

& Aqilen Technologes. Inc. 3021

enenslumugu
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Instrumert Preventive Maintenance Checklist

AA consumable and parts list table

Test Shition - Cu Sppm

soiutin 6610030700 5055 140 240 280 PRt supplied y A
Test Schution - Blank selulion | 5190-70071 50 55 140 240 280 Pha supplied Comman
Copper, 1000 ug/mi, 100m| S190-8279 50 56 140 240 280 = Comman
Kit, Mk 7 D-ings, agqueous,

b ([ 9910003400 ) | sn 55340 240280 P supplied | Lo
Orggaric: KiL 9910093500 5055140 240 280 PM supplied Flama
Wire Nebulizer Clemning 9910024700 50 55 140 240 280 oonsurmEbie Flama
Tubing-Capillary St Mebs 9910024800 50 55 140 240 280 consumabie Fame.
Cagllary Tube Hivac Neb (3}

{organics only) G910044000 50 55140 240 280 consumable Fartie
Glass impact beads {5pk) SR10025700 50°55 140 240 780 consumable Flarme
Teflon impact beads (5/pk):

[oganics oy 9510053300 5055 140 240 280 oorsumatlie Fisia
Burner eleaning sirip (100/pk] | 9910053900 0 55 140 240 280 consumatse Flame
Windiw UV siica = raund

(right sida) 2010082600 50 55 140 240 280 Pt supplied r ey
Window LIV silica =

rectanguiar (lelt side) 2010082500 50 55 140 240 280 P sppliest Comman
Pa adbesive window (round] | 4910012700 50 55140 240 280 PM supplied Comman
Pad adhesive wndow

(hcarediry 4010012800 | 50 55 140 240 280 P supped | oo
Electrode kit {1 pr) (DZ) 6310003400 GTAYIO Pt suppiied Fumaca
Shroud (D2) 6310003100 GTATZ0 P supplied Fumace
Zparman ehectrede kit (1 pr) E210003500 BTAIZ0 PM suppliad Furnace
Zeaman sheoud 6310003600 GTAZD PM supplied Furnace
CHfing PEO Tinge bottle 6910025300 PSDI20 PM supphed Fumage

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

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

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

-Agilent

wenmslumugy
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Instrument Preventive Maintenance Cheeklist

Signature Pe

Service Review

ﬁ’ Attach available repona/peintouts of all tests 1o this documentation.

6I’!elzmd he Prevantive Maintananc

e service aotivity in the customer's records/loghook
2 |ipdate/reset instrument malntenance counters as appropriate
ﬁ Affix the PM sticker to the system of instrument loghook based on the customer's request

Camplete the Service Enginger Comments section if there are additional commenits:

1 parts replaced, and test results: obtained with the custormir

Jr—h‘uﬁw thiz &
1l Al instrument firmware was updated, record the details of the changs in the Service
Engineer's Comments box or i necessary., in the customers |0 records

Test Results

Flame optics PMT Gain test

For copper at 324 B nm, 4 mA, 0.5 nm i width < 55% l &y
Flame perfommance test with 5 ppm copper sample

Al faretylens, mibdng paddie removed Aba value = 0.5 Q.7401 p-
Alf facatylens, miing paddie installed 10 replicates WRSD < 1.0 05 v RD
Deutarium fumace optics PMT Gain fest

For copper al 324 8 nim, 4 mA, 0.5 nm alit widih | <55 % Wik
Deuteriurn furnace performance test with 25 ppb copper sample (324 8 nm)

Precision %RS0D 4 0% o

Aba value =015 Mk
Zeerman furnace analytical perf 25 ppb coppe; ple {327 4 nm)

Precision KRS0 <a0% B

Abrs value =010 L
MER% E70 % I
it 100, mued Neterrber 2001

A ], Fesmdoegiam, s Y0071 S

-.::r Agilent

n
enaslumugu

ilent
C?&SSLah Instrument Preventive Maintenance Chesklist

T bmndgn 1 hacnem
Service Engineer C {optional)

I S peG B L miate 2= pat of gertoerung the atafintin
Service Completion
Sarvice request AuMMber _§®537"i5_ [ate sarvios compheted Mu’"}’ 20
Agilens signature Worenit T. Custarmer signature _dl’m**__
Totad number of jages in 1his document _13_

- Agilent
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-;"4 Power Supply:
SVD Results Report ar
VAR Averaging Period: 30.0
Datapoint Count: 20
Service Engls = Worawit T. .
cenaacme::- Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 12,19 13.20 | Passed |
Instrument Configuration ——— a0 180 i m
Califgpian: 5.00V Rail 450 5.05 550
Serial Number: MY13160001 Turret Type: Automatic
B 1,00
Instrument Model: Varisn AA140/240280  Number Of Lamps: 4 310.00V Rail o . - | Passed |
Flame Instrument: Trus Mono Type: Automatic
Furnace Instrument: True 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: Normal($00nm)
D2 BG Correction Fitted: True PWB Version: 45
Boot Block Version: 1.02
EEPROM Data:
Instrument Run Hours: 82609.832 D2 Run Hours: 45136.000
Zero Wavelength Offset: 30.148 D2 Serial Number; not set|
) D2 Install Date: 1/1/1970
Moo Gorrection: 0.765 D2 Original Intensity: 1.000
Flame Hours: 29802.416 D2 Last Intensity: 475.000
Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upp;r é.‘;mlt: nig s ¥
- Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49,00 50.00
Resut
Fiapert uneraied ALz ARICIN 10 HAM 1 w? RS Fport 2 Report Generated Ar: 1242024 10:11:18 AM 2 sVQ Resulls H\wvﬂ‘
enenslumugu enanslumugu

Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 3

‘X' Lamp Screw

Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324,750
Connected to Socket: 3

Peak Selected: 324.80
Lamp Alignment: IESEITEN

"Y' Lamp Screw

| Sample Peak:

Samphe Pesk:

Lower Limit(nm) 324.768

Sample 1:

Sample 3:
Sample 5:
Sample 7:
Sample 9;

Mean: 324.825

Y Lamp Screw Result: m

{Approach from Zem Order)

Lamp Current{mA): 4
Slit Width(nm): 0.2
Slit Height: Normal

Lamp Alignment:
324.888 Upper Limit{nm)
(Appraach from end)
324.828 Sample 2: 324.828
324828 Sample 4. 324.823
324,823 Sample 6: 324.823
324,823 Sample 8: 324.823
324.823 Sample 10: 324.823

Standard Deviation: 0.002

LT Passod |

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 (hm)  Upper Limit (nm)  Result:
Zero Order 010 0.00 040
First Order 324,45 324.75 225,15
Second Order 649,23 649,52 849,97 | Passed |
Roport Generated At: 12472024 10:11:18 AM 3 5V Resuts Report i Report Generated At 1/24/2024 101118 AM
eneslumugu

Rasults Report
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Mechanical

Wavelength Drive:
Slit Drive:
Turret Drive:

‘Auto Burner Adjuster Drive:

Untested

Miscellaneous
Signal Processing Linearity:

Calculate Mode: New Cale Mode

Lower Limit Actual Upper Limit Result:
s0 114 261 297
s1 158 165 191
s2 271 296 332
s3 474 507 579
54 825 918 1008 w
s5 1435 1528 1754 m
s6 2488 2788 3053
s7 4347 4752 5313 m

Interlocks:
Burner Fitted: Flame Detect:

N20 Burner Fitted:

Flame Shield Closed:

Gas Control Fitted:

Pressure Release Bung Fitted:
Liquid Trap Fitted:

GCU Active:
Oxidant Pressure:

Oxidant Changeover: I
Ignition:

Auto Lamp Recognition:
Lamp 1: Uncoded Lamp/Not Connected Lamp 5: Mot Supporied
Lamp 2: &7 - Siver/Cadmium/Lead/Zinc(UlirdA) (Ag/CLamp 6:1Not Supported
Lamp 3: 14 - Copper (Cu)

Lamp 4: Uncoded Lamp/Mot Connected

Lamp 7: Mot Supported
Lamp 8: Not Supported

Result: [ F LT

GTA Temperature Monitoring:

Not Performed

Notes:
PM 24 Jan 2024

Signatures:

A, - 2l Yoz BN

g4

Date Worawit T Date

Report Ganerated Af:  1/24/2024 10:11-16 AM g swfbmmmm@
Sequential by ime report 1242024 11:50 AM SpectrAf
Page 10f1

Analyst
Date Started ZAIZ024 11:47 AW GWT: 124/2024 447 AM
Workshaet Cu & PP Frecision
Comment
Mothods Cu
Computer name  DESKTOP-RIUFRS
Sorial Numbar: MY 13160001
Mathad: Cu (Flame)
Sample IO Exp hbs WRSD  Mean Abs
Cu Frecision 0723 s [RFE]
Feadings
o722t 07195 0.7226 0.7283 07278 0.7260
07E01 07213 0.7266 0.7174 17241024

0o 5!D

180 180 200
Tire

Feport Generated At 1242024 10:71:18 AM 5 sv,'c'm;mmm@
enenslumugu
Sequential by ime report 124/2024 11:46 AM SpectrAf
Page 1 of1
Analyst
Date Started 242024 11:39 AM GMT: 172412024 4:30 AM
Warkshoot Cu 5 PPM Serse chack
Comment
Methods =1
Computer name  DESKTOP-RILFRS
Serial Number: MY 13160001
Wethod: Cu (Flame)
Sample O Cone mgiL RS0 Mean Abs
CAL ZERD 0.000 550 0.0003
Readings
0.0002 0.0002 0.0004 24204
STANDARD 1 5.000 17 0748
Readings
07274 07518 10,7468 1242024
s Lingar - Cal. Sot 1 o
074
060
040
020
0.00,
0.000 2.000 4000 8500
Cumgl
Curve Fit = Linear
Characieristic Conc = 0,028 myll.
r = 1,0000
Calulated Cane = 0.000 6000
Residusls = 0000 0.000
Abs = 0,14833 x C + 0.00026
Samphe 001 4588 07 o740l
Readirgs
07458 07358 0.7348 R
]
eneslumugu
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i Agilent Technologies

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

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly- tnuned and ce.rtlﬁed
service engineers using genuine Agilent parts and 1} Agpgilent Pre i

everything you need to reduce unplanned downtime and keep your systems operating at I:hei.r peak

For more information about Agilent Technologies services please visit our web site using the following
URL W, et 11 s/ analytical-ins ent-services

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

= For cust rs using HF lications, the instrument should be returned to its standard sample
introduction system.
* A cusb I ive should be available to the while performing the preventive

maintenance procedures,

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

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

Service Engineer’s Responsibilities

#« Only complete/printout pages that relate to the system being serviced.

«  Complete empty fields with the relevant information,

*  Complete the relevant checkboxes in the checklist using a *X" or tick mark “¥" in the checkbox.
* Complete Not Applicable check boxes to Indicate services not delivered, as needed.

Complete the PM service in the order of the tasks lsted.

*  Complete the Service Review section together with the customer,

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017

Agilent Technologies
Page 1018 v

i Agilent Tachnologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

General Preparation

@ Discuss any specific questions or issues with the customer prior to starting.

@ Review the instrument logbook.

a Perform general external inspection of system for cleanliness.

& Check for proper installation of safety-related parts, assemblies, sensors ete,

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

@ For HF application svstems, if standard sample introduction system was not installed, ask the
cnstomer to install it. e

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

Inspect and clean the system

L‘J'_ Look for any ol external d: or probl

o Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

& Perform a general internal inspection of the system for dust lation, 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,

d Record the instrument operating conditions in the ICP-OES Status Results Table,

@ HReplace the polychromator purge filter.

& Replace the radial pre-opties window

@ Heplace the axial pre-optics window for SVDV and VIV instruments.

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

¥ Replace alr inlet dust flter.

Iil'_ Replace high capacity air inlet dust filter element if installed. W8

& Remove and clean instrument water inlet filter.

G8481A Cooling water system

3 Section NOT Applicable
@ Drain cooling Auid and remove any particles from the chiller reservoir
@ Remove, clean and reinstall water inlet metal mesh filter.
@ _ Re fill with Polyclear cooling fluid.
Clean the cooling system Air filter and the condenser by compressed air or vacuum cleaner,

Capyright @ 2017

Agilent 'l?chmlngles
Page 3 of 8
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%7 Agilent Technologies
Agilent 5110 and 5100 ICP-OES .]
Preventive Maintenance Checklist J h
System Information
i
Instrument system name and D 18 5o vby
e a S PR
Instrument system site and location UNE (3 rd Flaor '“]‘N"ii‘u,l
List system o prod List the serinl numbers of sach
L G BOGA L MY Razboo|
2. o 0% 2, R0~ 019 2%
& 3.
4. 4,
-3 &,
L8 .
® T
8, 8,
9 B,
1 10,
ICP-OES Configuration table Circle the type or write in the type if other
MNebultzer Type SeaSpray @;\I{D other
Spray Chamber Cyclonic Single Pass | cham Double Pa_s?jomer
Torch Radial d;Dunl VleEl other
Injector Diameter 2.4mm ﬂ:l:Smni'j 14mm | 0.8mm | other
Injector Material Quartz L"Ceramﬁ::l other

Copyright @ 2017

Agilent Technaologies
Page 20l § i
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- Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

SPS 3 Auto Sampler

Section NOT Applicable

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 eustomer’s racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial,

COoUDH

SPS 4 Auto S

4 Section NOT Applicable

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

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

O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes.

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

O 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

AVS4,6.7

@ Section NOT Applicable
Replace valve rotor seal

Check fittings for signs of leaks

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

oooo

E

ent

Check position of Zn peak, adjust if required.

Check Argon Ratio, adjust to specified value if required.

Perform Detector Calibration.

Perform Instrument Calibration.

Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.

For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

@ Subsystem Communications Test

d  Air Flow

0. GG A

E

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017
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- Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J i
@ wWater Flow
& Gas Flows
& RF Generator
& Camera Test
& Optics Test
@ Nebulizer Test
Instrument Performance Test Results Table
Note: 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 Axinl®
‘£n 213,857 nm SRER 40k 6 Bae4.0 4375 0 R4 @
Mn 257,610 nm SRBR W T JivAg. | 128017 DA B
Al 396,152 nm SBR 9 4.9 E o | 6.8
K 766,401 nm SBR 5.4 W8 6.4 297

* Axial result is not applicable for GBOLBAA, GRO12AA Radial View instruments,

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Test Result
Subsystem Communications Test f'-'"“.)
Alr Flow Pf_,).‘,
Water Flow fﬂal’.'

Gas Flows

RF Generator

Camern Test

Optics Test

Nebulizer test

Copyright & 2017

Agilent Tgchnologles
Page 5 of &

[ lssued: 3 February 2017, Revision: 1.1

- Agilent Technologies

P jve Mai Checkli

[ Agilent 5110 and 5100 ICP-OES

ICP-OES Parts List Table

Part description Part Number | Product /Model # where nsed | Quantity Consumed
. GBO1OA, GEOL1A,

Axial Pre-Optic Window GBO10-68014 GS014A/GS015A |

Radial Pre-Optic Window GED10-68015 All |

Polyclear Cooling Fluid G3282-80010 GEARIA

Piirge Gas Filter GS010-60156 All |

Air inlet filter GEOO0-G8002 All |

High Capacity Air Filter GEO 1060189 Optinnal

Rotor seal for 67 port valve for i

AVSS/T GRABS-60002 GBABA/GEL05

::3‘;: seal for 4 port valve for GBIE-H0002 GBABIA

Rinse solution 1o rinse station .

e e, GE410-80123 SPE4

Barb connector 2.6mm-|.Gmm 1D GB410-80124 SPS4

PV waste tubing 8mm od x Bmm GB410-80122 3PS 4

Id, 2m

Additional Parts miy be required from engineers stock:

X axis drive bolt 5410047500 8PS 3

2 axis drive belt B4 10047400 8PS 3

Puristaltic pump tublng, PVC P

SolvaFlex, 3 bridged, ATI0na5000 I

Restore system

For HF 13 ask the to reinstall their sample introduction system.

Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification serviee, then use the qualification
procedure as a guide for final instrument set up and checkout.

Service Review

Z( Affix the PM sticker to the system or instrument logbook based on the customer's request.
O Complete the Serviee Engineer Comments section below if there are additional comments,

| S
,

- Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

| S
J

ICP-OES Status Results Table

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

Standby Mode Plasma On
Malns Voltage P94 FAQ VAC 2oy VAC
Malns Crrrent 0. %4 A [SRLEY A
Instrument Temperature 2R iQ LSy | G
RF Air Flow (sensor speed) 150 Hz S0 Hz
Piasma Exhaust Temperature Mo measurement 67 =0
Water Flow Oseillator No messurement 164 L/min
Water Flow Detector \.06 L/min 106 L/min
Water Inlet Tempernture ®.0 o %o *C
Polyehromator Temperature o B 35.0 0
COD Temperature -8 "o -¥.8 c
Thermal Stabilizer WO ¢ .0 ¢
Argon Supply Pressure 671.94 kPu 6%7.33 1P
Purge Gas Supply Pressure® | 6490 KPu 643 40 KPa
Option Gas Supply Pressure” ] CLE KPn Nid IPa
Nebulizer Flow No measurement 070 L/min
Nebulizer Back Pressure No measurement ek 63 kPa
Plasma Gas Flow No measurement nae L/min
Auxilinry Gas Flow No measurement 1. D L/min
RF Power No measurement \Rap w
RF Supply Current No measurement B. 663 A
RF Supply Voltage No measurement 164, 66 v

*1 1If aption installed

Issued: 3 February 2017, Revision: 1.1 Copyright & 2017 Agilent Technologies
Page 6 of 8§ , v
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- Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J 3

@ Review the service and any test results with the customer.

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's 1§ records,

Service ineer Comments (optional

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.

Copyright & 2017
Page Tof 8

(Is&u‘ed: 3 February 2017, Revision: 1.1 Agilent Tgchnnlosfla

t Cust eb

How to get information on your product:
4 Literature Library - http; agi

oes#literature
@ Need to know more? - hiip://www.agilent.com/crosslab/university/
& Need technical support, FAQs? - it/ www.agilent.com/en-us/support/landing/ icp-oes
@ Need supplies? - www.agilent.com/chem i

Se; C letion

LoaneehiRy P, . B nigy BO¥Y

Service request

Agilent " Hovmdt T- o i Fova

Document part number; GBO14-00075

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017

Agilent delnnlnges
Page8of 8




RS | Resolution Test Pass
Instrument Modsl Agilent 5100/5110 VOV ICP-OES :
jrstrumant 10 G8011A/GBO15A E':’:"‘z:;":::""h ::’:‘:‘a‘"’" ;“;:"
Instrumant Serial Number MY18030001 e (155.980 nd 2 aiza 6:20
Software Version 7.3.1.9507 € (183,027 nm) £ 450 835
Firmware Version 3442 Mo (202,032 nen) 5820 641
Tested By Test Before PM Cr {206,158 nm) =13.40 a04
Test Completed On 11/302022 9.35:32 AM Zn (213.857 nm} =870 6.62
Pb (220353 nm) <950 7.13
Result Summary Co {228,615 nm) £ 17.20 117
Subsystem Communications Test Skipped l:; {;3513?_:2% T:; : ?.3430 ; : ;
Air Flow Test Skipped Mn (260558 nm) <20.30 1433
‘Water Flow Test Skipped Cr (267.716 nm) =11.00 B.14
Gas Flows Test Skipped Cu (324.754 nm} £26.00 16.98
RF Generator Test Skioped Cui (327,395 nm) £14.20 11.24
Sar e Stippad Sr (338,071 nm) <33.50 24.47
Ba (455.402 nm) £44.00 33.88
Oplice Thel Skipped Sr (480.733 nm) <3600 17.22
Advanced Valve System Test Skipped Ba (483 408 nm) <36.00 2548
Resolution Test Bas Ba (614,171 nm} =42.00 2547
- base Ar (675,283 nm) = 74.00 5082
K (766,491 n) < B0.00 64.04
Precision Test Pass
Page 1of4 e PR
age 4
T '
wn@slumuny wneslunungy
’?ensinvw Test Pass
Pracision Test
Radial
" Eiament Wavelengih  Specification  Method  Ratio Standard  Blank Radial
Element Wavalangth Specificetion  Measured
s (188.980 nm) 2460 SRER 1477 11565 55.5 \alue % RSD
Se (196.028 nm) =410 SRBR 1111 11863 a7 As (188.980 nm) S280 0,82
Zn (213.857 nm} = 14210 SRER 41008 518585 1596 Se (196,026 nm) =260 ar
Pb (220.352 nm) 2460 SRBR 1925 28086 185.7 Zn (213.857 nm) <150 043
Mn {257 810 nm) =3518.0 SRBR 110847 2841650 5676 Phb (220.353 nm) 5260 076
Al (396,152 nm) 234 SBR 75 400479 5770.5 Mn {257 10 Am) %150 080
Ba (493,408 nm) =340 SBR 1074 18877103 174075 Al (366,152 nm) £150 0.48
K (786491 nm) 218 SBR 51 1008058 186284 Ba (493,408 nm) =150 0,88
Axial K (766481 nm) =150 042
Element Wavelength  Specification  Method  Ratio Standard  Blank Axial
As (188.980 nm) 22080 SRER 2348 30554 1528 Element Wavelangth pecificats
Se (196 026 nm) = 158.0 SRER 2181 3865.1 2716 s (88,686 7T) 150 :;I;B% RS0
2Zn {206,200 nm) 22340 SREBR 13065 15850.4 144.5 Se (196,026 o) it e
2n (212,857 nm) = 1743.0 SRBR 83640 183037.8 4764 20 (206200 0m) <150 e
Cd (214438 nm) 42270 SRER 77185 1432402 3428 20 (213,857 om) T P
Pb {220.353 nm) 23200 SRBR 5763 14455.2 580.4 € (214,439 o) 1Bl P
Mn (257 §10 nm) =10625.0 SRER 318421 1411257.3 19589 P (220,883 ) Sl -
Cr (267,716 nm) 210480 SRBR 44821 1831106 18322 Wi (257610 o) ct8n 654
Cu (324.754 nm) 218.0 SBR 452 3714875  7EE2.9 Gr (267716 ) F15 054
AJ{396.152 nm) =6.0 SBR 148 2784474 175528 Gu (324 754 nm) <A50 P
Ba (493408 nm) 2600 S8R 1906 10081527.3 52518.8 Al A ER R <150 -
K (766 491 nm) =240 SBR 36.8 122163.4 508581 s {448 ] sk ot
K (765.491 nm) 5160 122
G Page 4 of 4
la .
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Report Summary
Instrument Model
Instrument I

Instrument Serial Number
Software Version
Firmware Version

Tested By

Tast Completed On

Result Summary

Subsystem Communications Test
Air Flow Test

Wiatar Flow Test

Gas Flows Test

RF Generator Test

Camera Test

Optics Test

Advanced Valve System Test
Resolution Test

Sensitivity Test

Precision Test

Subsystem Communications Test

Agilent 51005110 VDV 1ICP-OES
GBO11AIGEDTEA

MY 18030001

7.3.1.9507

3442

PM Functional test

11/30/2022 11:43;38 AM

Skipped
Skipped

Skipped
Skipped

Pass

Flow (relative

Pass

Camera Water Flow  Water Inlet Temperature
(°cy

Air Flow Test
30% Alr Flow (relative T5% Air
speed) spead)
14.00 19.00
Water Flow Test
RF Water Flow(Limin)
(Limin)
144 105

18.51

Page 1of2
]
n@slumungy
Report Summary
Instrument Model Agilent 5100/5110 VDV ICP-OES
Instrument 12 GBO11AMGED5A
Inetrument Serial Number WY 18030001
Software Version 7.31.9507
Fimmware Version 3442
Tested By PM Performance test
Test Completed On 11/30/2022 12:10:42 PM
Result Summary
Subsystem Communications Test Skipped
Al Fiow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Tesl Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitvity Test Pass
Precision Test Pass
Optics Test Pass
Radjal Axial
Intensity BET4608 5323478
Wavelength  737.212 Tar.a12
Page 1of 4
]
nsslumungy

Gas Flows Test Pass
Mebulizar Actual Flow Back Auxiliary Actual Flow Back
Target Flow Pressura Target Flow Pressure
0.70 070 163.37 200 189 108.49
Makeup Actual Flow  Back Plasma Actusl Flow  Back
Target Flow Pressura Target Flow Pressura
200 2.00 112.85 18.00 179 2348
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 147.437
RF Oscillator Test Passed
RF Oscillator Frequency 0.000
{MHz}
Wiork Coil Current (A) 45 068
RF Power Supply Current (A) 1857
Camera Test Pass
Integration Time  Standard Deviation  Status
{ms)
Electronic Offset Test 1000 5.305 Fassed
Dark Current Test 6000 0578 Passed
Array Test 5 0.024 Passed
Linearfty Test 0118 Passed
Page2af2
]
wneslunungy
[ Resolution Test Pass
Element Wavelength Specification  Width
N (174,213 nm} =940 673
As (188.980 nm) <820 6.09
C {153.027 nm) =150 B.28
Mo (202,032 nm) =820 630
Cr (206.158 nm) <1340 5.05
Zn (213.B57 nm) =870 BIT
P (220.353 nm} £9.50 7.02
Co {228.615 nm) =17.20 1167
Ba (230.424 nm} =840 T30
Mn (257 610 nm) =13.30 248
Mn {260.568 nm) £20.30 14.25
Cr (267,716 nm} =11.00 784
Cu (324.754 nm) 525.00 18.99
Cu (327,305 nm) =14.20 11.33
Sr(238.071 nm} =33.50 24.44
Ba (455 403 nm) = 44,00 3386
Sr {460.733 nm) < 36.00 17.54
Ba (492,408 nm) =36.00 2556
Ba (614.171 nm} 54200 24.98
Ar (675,283 nm) = 7400 58.38
¥ (766481 nm) = 80.00 8563
Page2ofd
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| Sensitivity Test

Radial
Elemeant Wavelength
As {188.980 nm}
Se {196.026 nm)
Zn (213857 nm)
Pb (220,353 nm)
Mn (257810 nm}
A1 {396,152 nm)
Ba (493.408 nm)
K (766,451 nm)

Axial
Element Wavelength
As (188580 nm)
Se (196.026 nm)
Zn (206.200 nm)
2n {213.857 nm)
©d (214,438 nm)
Pib (220,353 nim)
Mn (257.610 nm)
Cr (267,716 nm)
Cu {524 754 nm)
Al (396,152 nm)
Ba (493 408 nm)
K (766481 nm)

Specification
=480
2410
z14210
=450
235180
z34

2340

=18

Specification
=208.0
z158.0
22340

z 17430
242270
23200

z 106250
= 1048.0
=180
z60
2600
2240

Method
SRER
SRBR
SRER
SRER
SRBR
SBR
SBR
SBR

SRER
SRER
SRBR
SRER
SRBR
SRER
SRER

SER
SBR
SBR
SER

Ratio
147.8
1116
4375.0
1998
128017
9.9
1546
64

Ratio
2424
2281
11266
8400.8
o008
8363
308462
43960
521
168
2262
397

Standard Blank

11483 54.8

12228 1010
525823 1427
27444 185.6

285581.3 458.0
528886 48736
22872916 145981
1087016 143509

Standard Blank

3701 154.8
4134.5 288.3
13782.0 1465

177166.3 4425
125884.2 e
126083 5328
1287989.0 17388
1673356 1424.4
3736890.7 70331
2B8357.7 151124
10173441.5 4497197
18741362 480557

Page 3of4
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analytikjena

Maintenance Protocol

Atomic Fluorescence Spectrometer

<« mercur DUO/
mercur DUO plus

lﬂﬂﬂ'ﬁ‘bjm‘UQﬂ

Precision Test Pass
Radial
Element Wavelength n M d
WValue % RSD

As (188.980 nm) 5260 0.0

Se (196.026 nm) =260 0.84

Zn (213.857 nm) %150 029

Ph (220,353 nm) 5260 0.59

Mn {257 610 nm} 2150 0.28

A1(396 152 nm) 150 0.28

Ba (483 408 nm) £1.50 058

K (T66.491 nm) 5150 023

Axial
Element Wavelength
Value % RSD

As (188,980 nm} <150 o7

Se (196,026 nm) %150 042

Zn {208.200 nm) =150 0.46

Zn (213,857 nm) £1.50 0.37

Cd (214.439 nm) £150 0.48

Pb (220,353 nm} =150 048

Mn (257 610 nm) =150 0.74

Cr (267 716 nm) <150 028

Cu (324.754 nm) 5 150 051

Al (386,152 nm) 5150 0.45

Ba (493.408 nm| 5150 0.61

K (7B6.481 nm) =150 084

Page 4 of 4
]
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SerialNo.: K170A0153 Customer-No C04-008
Date: 12 February 2024 Carried out by: Mr. Srichai Fak-On
M with ¥

(requires a separate OQ protocol)

Qualification (0Q)

Company o e = - T 5 v
C i glwifa uavuidad uevd IBuTilisTaraudauaun e
User = &
ANNTING
Department ¥  anm
P WaaUfifnag (Mercur Analysis)
Street >
3 taugnHgy 41 OUUFYHIN uBIHUEIIN Lamwsz Tous
Zip Code, Ci
P | ajemmamiues 10260
Cou
iry Uszndlng
( Phone
Fax
| E-mail
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analytikjena

Maintenance works basic unit
tightness visual check inside the Mercur
visual check if gold-traps are broken
visual check if spectrometer is contaminated
visual check of the fluorescence cell
visual check of the absomtion cell, incl. window
reactor cleaning
check pump-hose, If necessary change it
check swivel drive (SEV)
check drying-hose, output gas-liquid-separator
test Bubble-Sensor

( check gas flows
check volume flows, reagents
recording stray light values
measurement with 30 ngf

NEISNNNNNNSNSNNSN

Mai works A I Serial No.: N/A

lubricate the dosing-winding (Teflon-grease-spray)

clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed beit

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s ASS52, typ.7s/<20s AS52S, typ.105)
(. check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic vaives

check the dosing hose for buckling, if necessary exchange it

IDDDDODOOoDD

enaslaumunu

analytikjena
Device parameter vn:m‘linal :m:l |
| Analytical parameters | ool . . |

| Condlitions.: max.conc.: 10uglL  PMT-voltage: ... 451 v

Blank-solution Int..0:

3 : Int > 0.0015 Ints... APORY...
without enrichment / FBR 30 ng/L RSD <3 % RSD. 181 9

ICom:IiIions.: max.conc.: 1.7ug/l. PMT-voltage: ..

Blank-solution Int...2.0043
Int > 0.008
with enrichment / FBR 30 ngl. | pep g,
( Fok.- factor { Intz / Int, ) =35
| Anatytical par Absorption cell
Blank-salution
5 Ext. > 0.0012
without enrichment / FBR 100 ng/L. RSD <5%

| Comments

# Sensitivity check (Without enrichment / FBR / 100 ng/L)
Int. Blank = 0.0008
Int. 100 ng/L = 0.0097
RSD % = 0.96

i D st

Signature Technician Signature Customer

/02 /9024

Place, Date (DDIMMIYYYY)

12 /9; f';mqg
Place, Date (DDMMYYYY)

lﬂﬂﬂ'ﬁ‘bjmﬂqtl

analytikjen

| Device parameter nominal  actual

| value (value
visual check general tightness inside the Mercur I ok: .changed: |
visual check Goldtraps ok: W changed: [J
visual check spectrometer
Fluorescence cell ok: 1 |changed: [
Absorption cell, Incl. window ok: K changed: [
lens ok: changed: O
Swivel drive (SEV) ok: b |changea: [
check pump hoses ok: 4 changea: [
check hoses and hose connectors ok: & changed; C
C check and clean reactor ok: 4 |changed: [
check drying hose output Gas-liquid-seperator ok: A changed: O
check bubble-sensor ok ¥ notok: O
Check gasflow
Argon pressure valve 4 | 12-15bar | 1.5 bar
10 N or
Valve 1 o488 HLiinin 0,186 MLimin
Vovoz | NN | asssiwme
Valve 3 Y u;g"ﬁ‘l_"";i" 0,083 NLimin
il 0 :geﬂvlumm S-70e Nk
| Check liquidflow |
Acid 'f'fr::f""” 2.5 mifmin
( Red.-agent f.?r::al‘mln 2.5 miimin
Sample 1*02mh'mr:||n 10 mbimin
| Adventitious light - values v) from file
| 100 | o 0
| 2(_]0 0 0
300 Q 0
350 0] 0
400 1 1 |
450 3 3
500 | 8 8
550 18 17
575 | 26 25
600 36 35
'
wnaslaumugu

analytikjena

fin Endrisa Hmsasr Compary

35 Mo 5. 345 Boad, Khlang Khal, Fak e,
Nostsbil 11530 Thaisnr

Fhone: «65(2) 106237073

e sBR{ 108873
gt e e

Service Report

Cusiomer's addruss ; | Custormers Ret Mo, (9 e EPARai-oas
o T e T i o e _.,gi..:—f-vt

[£] Analytik jens Instsuments {Thailand] Lid

- . - M s AR e fazbt
7 7T ? [ malyik o Far East (Thailand] Lta
E-mal | Phers Fax )
Job Mo Fpozevopm. | User  gamsdng | senis Engiew  pBfe/ nhods| Dae it 4 [pagn | Pame g1
Insirumant model | Seriat o, Ao A ors3 [ Sottwara Vorsion Mo, 4.7.9 0

[ Repar BE)  E Manienance (PM) O Instalation () O Warranty 3 Applicatian (a7)  [J Site Prop,i5P) 0 VsV
( Fault | Claim - Aevantive Mamlenance (P afed QOO Error Coda

|
*® -Ld'ai“mm(l lﬂll'-l.ﬁl
Ak | ket Eovicdoasit

Action takan |

infenamce Nk Besic Unl

e ﬂ:é aag . y
—  Check” Jiguid flmw ¢ it
= e o Tk~ ol

£ Ter] von rhwldiod paerdy Pewvercone
Tesl wm Awérxr'ir»{?wm-& W‘M cel

Action |/ R 1
¥ [if Sensiiivity chack (Without errichment | FBE /100 nailLl 1|4 rbewiiel PAT wlby,
C Int. Biank = 0,006 |7
nt. 100 ngil. = 0.0088 [ fy- b Greamee fo
RS0 % = 0.69 } A Plograsasnn cal
[ Spare Pan [n] Ao
Ham W Hams Cusanlity Uit Price
s
2
3, .
4
B
.
7.
i
Harawiths tha underssgnad confirm tha tima divotad, Date @ Signaturs of Customer | Date / Signalee of Servics i Work compladed?
T work performed. the pafest functian of the duvics,
and he receiplideivery of ihe spaclied spare parts »Q:?b B Yes
“Teavilid honirs and Kiomaters can only be snaned ﬂ F&ﬂ‘*f( I\’?‘é/ 0 Mo
aflar @ retum of ha seevice engines

Services e subject o e General Tarme and Conditions of Analytic Jena AG, which will be sent on request.
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12/02/2024 16:11 Page 114
Mercur
Report file: CAWINAASITTMPZ024\ResultWO\Pro_009
Program version: 4790 Printed on: 12/02/2024 16:11
Recording started on 12/02/2024 16:00 GMT+7.0
Operator
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Without Enr. /FER/O.10 ng/L_12-02-2024
Created on 12/02/2024 Time 15:54
Program =
P: Mercur Ti que: Hg fi
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr, time 35s
PMT 464 W
AZ time 5s Peak smaoothing 12/5
Delay s
Waorking mode wio enrich. System cleaning Off
FBR technique on ‘Wash time acid 108
Pump spead 3 Soaking time 20s
Sample load time 10s Gas load time 5 NLM
Reaction fime Gs
Waiting time AZ 58
Delay Os
Purge time1 30s
Purge time2 15s Gas wash time2 10 NL/h
'
. tenanslumun
12/0272024 16:11 Page 34
Calibration function 1 12/02/2024 16:10 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.000878 k2=0.000089 Recal. factor: -
Slope 0.00009 Ints/(ug/l) || R2-adjusted 1.0000
scl 1.00000 pgfl
Lowar Hmit 0 pall Upper limit 110. pgll
Detection fimit _— Deter, limit —_—
0.0100 P
253.7 nm |
IPeak height | .
0.0075 | | 7
2 . | .~
B
é 0.0050
Fe
0.0025
&
0.0000
25 50 75 00
Cone. [ug/L ]
Measurements and events (sorted by time)
Hg Without Enr. [FBR/D.10 ngil_12-02-2024 12/02/2024 1600
ie] Cone. Ints. BG sD RSDM%  Int type Time
Cal-Zero 0000939 PkH 16:03
0000845 16:04
0.000848 16:05
Opgll 0.000ETE 16:05
Cal-Std1 0.009896 PEH 16:08
0.008706 16:08
0.0097534 16:10
100.0pgliL 0.0087%8 0.000084990 0968 1610
Calibration Calibration function: 01 1810

Mercur

lilﬂﬂ'l‘ﬂ!jﬂ’]ﬂﬂﬂ

12/02/2024 16:11 Page 214
QC parameters
QC type Conc. check
QC check samp. 1 - QC check samp. 2 —
Cone. - Cone. —
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(100.000 pail) Qc std 2 no. 3(0.100 paiL)
QC std.1 limit + 20.00% QC std.2 limit + 20.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100¢ 0.0100 Reaction fiag + continue
QT precision off
Reaction off
QC Recal factor Off
Calibration settings
Calib. math Standard calib. Calibr, unit paL
No. standards 1 Conversion fac. 1000
Type of standards - Standard prep. Fremixed
Biank correct, -
Recalib. std. no. —-
Qutput unit pgil Conversion fac, 1000
Calib. stat. Mean Meas. cycles 3
Biind cycles 1
Stock sol. 1 - Stock sol. 2 -
Stock sol. 3 - Stock sol. 4 -
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stat, off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 3
Confid. level 95.4 % Bfind cycles 1
Grubbs stat. off
Calibration standards Hg
No Name B Lonay Ints sp RSO%
ugil
1 CaiZero [=) #0000 H:0.000878  0.000052 6.030
A: 0.01998 0.001015 5.081
2 Cal-Std1 [ ## 100000 | H:0.009799  0.000094 0.969
A D36 0.000882 D670
'
— onenslumug
1200272024 16:11 Page 414
Peak plots Ha
o Fyder 12022024 16:03 o RSt 12022024 1608
» 0005 w 0005
E =
0,000 0.000_/
0 20 20
Time [5] Time [s]
'
_— nenslumun



Mercur

Report file:
Program version:

12/02/2024 14:32 Page 1i4

CAWinAASITTMA\2024\ResulttWO\Pro_006
4780 Printed on: 12/02/2024 14:32

Recording started on ~ 12/02/2024 14:21 GMT+7.0
Operator:
Laboratory;
Code:
Remarks:
Method parameters Hg
Method Without Enrichment / FER / 30 pg/L_PM_12-02-2024
Created on 12/02/2024 Time  11.09
Program -
F Mercur T Hg
Line 253.7 nm
Lamp type Hg-LP
Integr, mode Peak height Integr. time 35s
PMT 451V
AZ time 53 Peak smoothing 1215
Delay 0s
Working mode wi enrich, System cleaning Off
FBR technique on Wash time acid 10s
Pump speed 3 Soaking time 208
Sample load time 12s Gas load time 10 ML
Reaction time 12s
Waiting time AZ §s
Delay 0s
Purge time1 0s
Purge time2 158 Gas wash time2 10 ML/
lai
icor tendsluAIuAg
12/02/2024 1432  Page 34
Calibration function 1 12/02/2024 14:31 Calibration (Peak height)
Ints=k1+k2"conc
k1=0.000588 k2=0.000072 Recal. factor: -
Skpe 0.00007 Intsing/L) | R2-adjusted 1.0000
scl 1.00000 ng/L
Lower limit 0 ngiL Upper limit 33.0 nglL
Detection limit — Deter. limit -
0.0030 |
gl w
p.0025 |253.7 nm o
IPeak height' A
0.0020 il
= P
§ 0.0015 o
T oot |~
0.0005 -
0.0000 | |
I
5 0 15 70 Fi] 30 Eg

Cone. [ngfL ]

Measurements and events (sorted by time)

Hg Without Enrichment / FBR /30 ygiL_PM_12-02-2024 120212024 1421
D Conc. Ints BG 5D RSD%  Int.type  Time
Cal-Zero 0.000588 PaH 1423
0.000564 14:24
0.000612 14:25
E OngiL 0.000587 0.000024310 4.137 14:25
Cal-Std1 0.002810 PkH 1428
0.002740 1429
0.002713 14:30
30.00ng/L 0.002754 T D.000049960 1814 14:30
Callbration Calibration function: 01 14331

.
e enaslumun

12/02/2024 14:32 Page 214

QC parameters
QC type Cone. check
QC check samp. 1 s QC check samp. 2 —
Cone. — Conc. —
Error limit — Error limit -
Rep. measurement | off Reaction flag + continue
QcC std.1 no. 1(30.000 ngiL) QC std.2 no. 3(0.100 ngiL)
QC std.1 limit + 20.00% QC std.2 limit + 20.00%
QC std. act. flag + continue
Expect. blank abs, 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Off
Calibration settings
Calib, meth Standard calib, Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards - Standard prep. Premixed
Blank correct. e
Recalib. std. no. —
Output unit pg/L Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles b
Stock sol. 1 - Stock sol. 2 —
Stock sol. 3 i Stock sol. 4 -
Type of cal. curve linear Intercept Zemo
‘Weighted cal. loff Grubbs stat. off
Check of cal. curve  no outlier test
Sample statistics :
Stat, mode | Mean Meas. cycles 3
Confid. level 95.4 % Bfind cycles 1
Grubbs stat. off
Calibration standards Hg
No Name Siata Pos c‘:‘;’ Ints 50 RSOI%
1 CalkZem {=) ## 0,000 H: 0.000587 0.000024 4.137
A20,01383 0.000359 2.587
2 Cal-Stdi (=) W 30.000 H: 0.002754 0.000049 1.814
A 0.04278 0.000186 0.437
'
o onenslumug
12/02/2024 14:32 Page 474
Peak plots Hg

CalZera 120202024 14:23

0.002

0.000/

o 20
Time [s]

0.002

Ints

0

Mercur

Cal-5td1 12022024 14:25

20
Time |s]

mnms‘lu'n'mqu



12/02/2024 14:55 Page 114
Mercur
Report file: CAWinAASTTMP2024\ResulttWO\Pro_007
Program version: 4790 Printed on: 12/02/2024 14:55
Recording started on 12/02/2024 14:41 GMT+7.0
Operator:
Laboratory:
Code:
Ramarks:
Method parameters Hg
Method With Enrichment / FBR / 30 pg/L_PM_12-02-2024
Created on 12/02/2024 Time  11:37
Program -
P Mercur T Hg
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 20s
PMT 444\
AZ time 5s Peak smoothing 1215
Delay 0s
Working mode Enr. wio reload. System cleaning Off
FBR technique on Wash time acid 10s
Pump speed 3 Soaking time 208
Sample load time 10s Gas load time 5 NLh
Reaction time 10s
Waiting time AZ 5s
Delay Os
Purge time1 208
Purge time2 158 Gas wash time2 5 NLM
Purge time3 10s Gas wash time3 10 NLA
Heat.time coll.1 20s Cool. time coll.1 25s
lal
i tendsluAIuAg
12/02/2024 14:55 Page 344
Calibration function 1 12/02/2024 14:55 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.004358 k2=0.000425 Recal. factor: -
Slopa 0.00042 Ints/(ug/L) R2-adjusted 1.0000
=cl 1.00000 pgiL
Lower limit 0 ugiL Upper limit 33.0 pg/L
Detection limit — Deter. limit —
0.020
H$ //
oois | 253.7nm |
Peak height ; I
e -~
£ 0w | = /
: 7
E B
0.005
&
0.000 !
1 1 5 o 1
Conc. [pg/L |
Measurements and events (sorted by time)
Hg With Envichment / FBR / 30 pg/l._PM_12-02-2024 1210212024 14:41
o Conc. Ints BG sD RSDV%  Int. type Time
Cal-Zero 0.004343 PRH 14:44
0.004378 14:46
0.004352 14:47
Opg/L 0.004358 0.0000181B0 0.417 14:47
Cal-Std1 0.01726 PkH 14:51
0.01885 14:52
0.01708 14:54
30.00ug/L 0.01710 0.0001520 0.888 14:54
Calibration Calibration function: 01 14:55
'
_ enaslumun

12/02/2024 14:55 Page 2/4

QC parameters
QC type Cone. check
QC check samp. 1 — QC check samp. 2
Cone. - Cone. piI2=
Error limit — Error limit -
Rep, measurement off Reaction flag + continue
QC std.1 no. 1(30.000 pgiL) QC std.2 no. 1(30.000 pg/L)
QC std.1 fimit + 50.00% QC std.2 fimit t+ 50.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction aoff
QC Recal factor off
Calibration settings
Calib. math ;Smn:lard calib. Calibr. unit HgiL
No. standards 1 Conversion fac, 1000
Type of standards - Standard prep. Premixed
| Blank comect, e
|
Recalib. std. no. feee
Output unit po/L Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Biind cycles 1
Stock sol. 1 [~ Stock sol. 2 —
Stock sal. 3 - Stock sol. 4 e
Type of cal. curve linear Intercept Zero
Weighted cal, off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode off Meas. cycles 1
Confid. level 954 % Blind cycles 1
Grubbs stat,
Calibration standards Hg
State Canc.f
Mo Mame Pos gl Ints: 5D RSD%
1 CalZem ) #  0.000 H:0.004358  0.000018 0.417
A 0.01658 0.000277 1673
2 Cal5td1 =] ##  30.000 H:0.01710 0.000152 0.889
A 006278 0.000616 0082
: lai
. wwnEsluAUAN
12/02/12024 14.55 Page 4/4
Peak plots Hg

CakZern 120202024 14:a4

o
=
E

0.00

a 10 2

Time [s]

Ints

Marcur

Cak-Stdl 120272024 14.51

10 20
Tima [s]
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1210272024 15:22 Page 113

Mercur
Report file: CHWINAAS\TMPI2024\ResultWO\Pro_008
Program version: 4780 Printed on: 12/02/2024 15:22
Recording started on 12/02/2024 1510 GMT+7.0
Operator:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method ‘Without enrichment / FBR 100 ng/L PM_12-02-2024
Created on 12/02/2024 Time  11:54
Program —
F Mercur Hg absorpti
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 40s
PMT 238V
AZ time s Peak smoothing 12/5
Delay Os
Working mode wio enrich. System cleaning Acid
FER technique off Wash time acid 15s
Pump speed 4 Soaking time 20s
Sample load time Gs Gas load time 10 NL/h
Reaction time 12s
Waiting time AZ 158
Purge time1 40s
QC parameters
Qc type Conc. check
QC check samp. 1 — QC check samp, 2 -
Conc. s Cone. o
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1{100.00 ng/L} QC std.2 no. 1(100.00 ngiL)
QC std. 1 limit + 50.00% QC std.2 limit + 0.00%
QC =std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Off
'
o tenaslumunu
12/0272024 15:22 Page 33
0.0030
PQ [P
0.0025 {2537 nm ~T
0.0020 FPeak height
g 0.0015 H
£
= 0.0010 L
0.0005 2
0.0000
[ 25 50 75 00
Conc. [ngflL ]
Measurements and events (sorted by time)
Hg Without enrichment / FBR 100 ng/L PM_12-02-2024 12/02/2024 1510
[+ Conc. Abs BG sD RSD%  Int. type Time
Cal-Zero 0.000326 PkH 15:13
0.000248 15:14
0 000858 15 15
OnglL 0.000478 0.00033131  69.26 158:15
Cal-Std1 0.002638 PkH 15:18
0.002615 15:18
0.002487 15:21
100.ng/L 0.002580 0.000081841 3171 1521
Calibration Calibration function: 01 15:22
Peak plots Hg
CalZere 12022024 1513 CalSwd1 12022024 1518
0.002 0.002
5 B
=< -
0.000. 0,000
0 20 40 0 20 40
Time [s] Tirme [s]
lal
o endslumunu

Calibration settings

12/02/2024 15:22  Page 213

Calib, meth Standard calib, Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards - Standard prep. Premixed
Blank correct. —_
Recalib. std. no. —
Qutput unit pgil Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Biind cycles 1
Stock sol. 1 — Stock sol. 2 FE
Stock sol. 3 — Stock sol. 4 -
Type of cal. curve linear Intercept calculated
Weighted cal, off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 2
Confid. level 95.4 % Biind cycles 1
Grubbs staf. -
Calibration standards Hg
State Cone.!
No  Name Pos gl Abs S0 RESDV%
1 CalZero [ #  0.00 H:0.000478  0.000331 69.26
A 0005393 0.002260 41.80
2 Cal-Std1 =) #  100.00 H: 0.002580  0.000081 3.171
A 00534159 0.002687 7887
Calibration function 1 12/02/2024 15:22 Calibration (Peak height)
Abs=k1+k2"conc
k1=0.000478 k2=0.000021 Recal. factor: —
Slope 0.00002 Abs/(ng/L) R2-adjusted 1.0000
sc0 1.00000 ng/L Charact. conc. 207.402 (ng/L)/1 %I
Lower limit 0 ng/L Upper limit 110, ng/L
Detection limit - Deter. limit =
'
i onenslumug
'
nenslumun



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

E34/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-20 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration Cort. No.: 24TMB48

Page: 1of3
Equipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No. : VE15.0187
1D No. : UAE MIC.003/2558
Submitted by : United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Microbiology Laboratory
Received Order : 01 April 2024
Calibration Date : 01 April 2024
Ambient Temperature : (26¢10)°%C
Relative Humidity : {50+30)%
Calibrated by : Man Pattanapongpalboon
Approved by : M
Approved Signatory
[\) Ponpan Paipim
(W) Suwit Imjzi
{ ) Kunchit Promprat
Issue Date : T Aprll 2024
The are for a of 95%
This certificate may not b reproduced other than in full, sxcept with the prior written
Approrval of the hesd of Corporate Services 3 - Equipn and Testing :
0
enanslumungu
-
Equipment : Incubator Cert. No.: 24TMB48
Condition As-Received : Usaed ltam Page: 3of3
Reference : 2404-00030C-1
Result of Calibration :- (*} Wihout Adjustment
Function of UUC* : Temperature Scurca
Fresh air setting : Close
Calibration | Uuc* uue* Overall
Point Setting | Reading stability i Factor
(e "¢y (*c) (£°C) 'e) {°ch k
350 as0 380 0.028 0.13 0.24 2
Calibration 1%6)
Paint Position i
(el 1 [ 21 3 1 &« T s ["e | 71 8 Jeweta] (xcy
350 | 34908 | 35.004 | 34.980 | 35.000 | 35080 | 35.005 | 34021 | 34936 | 35002 | 030

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

Temperature stability : One-half of the greatest i of P at any one sensor,
Temp : The of p at any sensors and the measured
temperature al the reference location which are observed at the same time or at as close an observation time as
possible o ine the temp pattern of | ol y within the chamber under steady-state conditions.
Overall : The Diff of the and i d rvation.

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

The reporied uncerainty of measurement was based on a standard iplied by &
factor k. pi g & heavel of of 95 %
-alo-
'
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Equipmant : Incubater Cert. No.: 24TMB48
Condition As-Recelved :  Used ltem Page: Zaf3
Reference 2404-00030C-1
Procedure Used :-

G ian wese using dure CP-OT0Z2 based on TLAS G-20 according to direct

measurament mathad with Data which 1 with Te Detector { RTD ).
The temperature scale used was based on [TS-80,

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

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY48023932  23LM122 TPA 26 Jul 2024
2, This cerificate Is valid only to the llem calibrated on date and place of calibeation,
3, This (il is to tha s System of Unit,
Remark : TPA : Technology Promaotion Association | Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Finishad
Tamp. { "C ) 24 24
_{ REL.Humid, { % } 54 57
2 4 [AC Supply ( Volt 221 223
] -]
: 5 i Ref. Std.
Position :
H ID No.:
1 18-1BRTD-01
2 19-16RTD-02
3 18-18RTD-03
4 19-16RTD-04
- d
B
—
Probe Installation Details : Dimension of Chamber ; L] 18-16RTD-08
&= 80 om Bk im0 9 (ref) | 19-16RTD-09
b= 50 om W= 064 m
e= 50 om He= 08D m
Capacity = 026 m?
'
wenanslumunu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Calibration Gert. No: 24THBS!

Page: 1of3
Equipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No. : \ViE18.0033
1D No. : UAE MIC.021/2561
Submitted by : United Analyst and Engineering Consultant Co, Lid.

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

Bangkok 10260
Location : Microblelogy Laboratory (302)
Received Order : 01 April 2024
Calibration Date : 02 April 2024
Ambient Temperature ; (26 10)°C
Relative Humidity : (50 +30) %
Callbrated by : Man Pattanapongpaiboon

YA Sl

Approved Signatory

{ }Ponpan Paipim
() Suwit Imfal
{ ) Kunchit Promprat

Issue Date : T Agpril 2024

The Uncartainties are for a confidence probability of approximataly 85%

This cartificats may not be reproduced other thar in Tull, excapt with the peice writien
Appraval of the head of Carporate Sarvicas 3 : Eguipment Calibeation and Testing Services.

lilﬂﬂ'l‘ﬂljﬂ')‘uqu

MG TR TR 2R
TEL,O-2T17-3000-29 FAX.0-2719-9484 CALIBRATION t28



Equipment : Incisbator Cert, No.: 24TMBES1
Condition As-Received :  Used llem Page: 2of3
Reference : 2404-00030C-3
Procedure Used :-
G wers conducted using p CP-0OTOZ based on TLAS G-20 according to direct
measuremant method with Data Acquisition which d with Resl T Detector { RTD ),
The temperature scale used was based on IT5.80,
Co I calibration
1. Reference standard Instrument:-
Instrument Serial No. Cart. No, Traceable Dua Date
1 ) Data Acquisition MY49023832 23LM122 TPA 26 Jul 2024
2. This nartlﬁl::ata is walid only to the item calibrated on date and place of calibration,
3, This is to tha System of Unit.

Remark : TPA : Technology Promofion Association | Thailand - Japan |
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environmeant during calibration
I sy | ri
Temp. ('C ) 25 25
-é/ REL.Humid, (% ) 54 57
& 4 AC Supply ( Volt } 221 224
? 3
o . Ref. Std,
o vl i 1D Mo.:
3 i 1 20-16RTD01
b 2 20-16RTD-02
wz*_::gq)l T 3 20-16RTD-03
e 4 23-1BRTD-04.
W 5 22-16RTD-05
[ 20-16RTD-06
_ T | SR
Proba Installation Details - : L5 TD08
s BG. om Dn:munn::m;u. 9 (ref) | 22-16RTD-00
b= &0 om W= 064 m
&= 50 om H= 0.80 m
Capacity = 028 m?
'
enanslumunu
o
St

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND =3

SHUA PATTANAKARN ROAD SO 1, SUAN UANG BANGKOK 10250 o A
IHT-H02G FAD ks CALIBRATICH Dite

e

Cert. No.: 24TM28
Page: 1o0f3

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmen

Model : WNE 14

Serfal No. : L416.0806

1D No. : UAE MIC. 002/2560

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

Location : Microbiclogy Laboratory

Recaived Order 10 February 2024

Calibration Date : 10 Fabruary 2024

Ambient Temperaturs : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Hrizda Malee

Approved by : a/__bf‘s-?l “’{‘\

Approved Signatory

{ ) Pomthippa Tameyakul

{ v/ Unnopphol Harachai

{ ) Suwit Imyai

Issue Date : 18 February 2024

The Uncertainties ure for n 1 prohabili v 955

Equipment : Incubator Cert. No.: 24TMEB51
Condition As-Recelved : Used ltem Page: 3of 3
Reference : 2404-00030C-3
Result of Callbration :- {* ) Witheut Adustment
Funetion of UUC* : Temperature Source
Fresh air setting : Closa
Calibration | UUC" uuc* Overall
Paint Setting stabllity ty Variation| Factor
(¢ eyl (e} (£'C) 1c) 1*c) L3
22.0 220 220 0.038 0.22 .42 2
440 44.0 44.0 0.048 0.50 .80 2
Measured Temperature | C )
Palnt Pasition
('C) 1 2 3 4 5 6 7 8 Jo(el)| (+C)
220 22008 | 22034 | 22039 | 22021 | 21.746 | 21.608 | 21.668 | 21.668 | 21.846 0.30
44.0 44,267 | 44.602 | 44203 | 44402 | 44.004 | 43961 | 43.756 | 44.000 | 44.205 0.30
Average* : The averags of 30 values in each position,
Temperature stability : Ons-hailf of the gﬂas{a&t i of d at any one sensor.

1 The rence of
temperature at the reference location whlch are obsarved at the same time or at as close an obsarvation time as

at any sensors and the measured

possible to the pattarn ar 0 within the chamber undar steady-state conditions.

Overall + The DA of the and ol i

UUC* : Unit Under Calibration

Mote : The reported uncertainty of measurement was Included stability and excleded unlformity

Tha reported uncertainty of measurement was based on a standard by a
factor &, a level of of 85 %,
-olo-
'
nemilununu

Equipment : Water Bath Cert. No.: 24TM25
Condition As-Received : Used ltem Page: 20f3
Reference : 2402-02320C-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according

1o direct measuremant method with Data iti

Thermometer ( IPRT ).

Tha temperature scale used was based on |T5-90.
Condition of this result of calibration
1. Refarence standard inatrument:-

Instrument
1 ) Data Acquisition

which with Platinum
Serial No.  Cert. No. Traceable  Due Date
MY43001451 23Lmz7 TRA 25 Feb 2024

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

3. This ]

o the

System of Unit.

Remark : TPA : Technology Promation Assoctation | Thailand - Japan }

Result of Calibration :-
Function of UUC* :

() Without Adustment
Temperaluru Source

Heat transfer medium wsed :  Water
AC Voltage Supply
{'C) [ %RH, ) { Volt )
Beginning of Calltratios 25 Cll 220
Finished of 25 50 221
Ref. Std.
P $
waffion 10 No.:
e ) 1 MATP301418
20T NS 2  NaTP300TaZ
P k) ~ s | nareamazm
4 |  NojPootda
Siraf) N3TP301425
Frant



Equipment : Water Bath Cert. No.: Z4TMZ8
Condition As-Received : Usad ltam Page: 3of 3
Reference : 24020232002
Result of Calibration ;- | * ) Without Adjustment
Function of UUC" ; Temperature Scurce
Calibration|  UUC* uue* Average" Standard Reading | 'C } ;
paint Setting | Reading Position
{‘c) (o) {*c) 1 | 2 | 3 | & [bster)]| (2cy
44.5 444 44.4 44508 | 44463 | 44502 | 44521 | 44827 0.15
c“’;:'::’" Uniformity | Stability c::::?'
{c) {'c) (£°C) k
4.5 0.15 0.074 2

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

L £ The { i of at any sensors and the measured temparature
at the reference location which are obsarved at the same time or at as ciose an observation time as possible
to ine the patterm or within the chamber under steady-state conditions.
Stability : One-half of the greatest i of at any one probe.

UUC* : Unit Under Calibration

Nate : The reporied uncerainty of measurement was included stability and excluded unifarmity.

The reported uncertainly of measurement was based on a standard uncertainty muitiplied by a

ge factor K, g a level of of - 05 %,
-ollo-
Equipment : Water Bath Cert. No.: 24TM30&1
Condition As-Recelved : Used ltem Page: 2of3
Refersnce : 2402-023200-4
Procedure Used -

GCalibration wers conducted using in-house calibration procedure CP-OTO4 Based on ASTM ET15 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermomatar | IPRT ).

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

Instrument Sarial No.  Coert, No.  Traceable  Due Date
1 ) Data Acquisition MY42001451 2amzy TPA 25 Feb 2024
2. This certificate is valid only to the item cafibrated on date and place of calibration.
3. This i is le to the System of Unit.
Remark : TPA ; Technalogy Prometion Assoclation ( Thalland - Japan §
Result of Calibration :- (*} Witheut Adjussment
Function of UUC* : Temperature Source
Heat transfer madium used :  Water
Environmental AC Voltage Supply
('C) { %RH. ) { Volt )
Begi of 24 62 221
| N e = - 4= =
Position : Rt ste.
ID Mo.:
= 1 N37P301419
AT 17 = WGl
| iy 3 N3?P301-_1_?9
4 N3TP301421
5{raf.} NATPA01425
Froat

4t

41205493

TECHNOLOGY Il
CORPORATE SERVI : B
SR PATTANAKARN ROAD S

CALIBRATION AN
NLLUAN, SUANLUANG Hal

WAC-TISHTIR TR
CALRRATIIN E0at

Cert. Mo, 24TM30E

Certificate of Calibration Sl S
This Cartificate was |ssued to reptace to the Certificate No, 24TM308
Equipment : Water Bath
Manufacturer : Mammiart
Model : WHNE 14
Serial No. : Ld16.0614
1D No. : UAE. MIC.02012861
Submitted by : United Analyst and Engineering Cansultant Co. Lid

3 Sol Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanong,

Banghkok 10260
Location : Microbiology Laboratary
Received Order : 10 February 2024
Calibration Date : 10 - 11 February 2024
Amblent Temperature : [26+£10})°C
Ralative Humidity : (50230 )%
Callbrated by : Krisda Malea

Approved by : o
Approved Signatory
{ ) Pomnthippa Tameyakul
() Unnopphel Harachal
{ v} Suwlt Imjai
Issue Date : 12 February 2024
The Uncertainties are for a probability of il 455

A 0DB4399
Equlpment : Water Bath Cert. No.: 24TM30E
Condition As-Received : Used ltem Page: 3aof 3
Reference : 24020232004
Result of Calibration := | * ) Without Adjustment
Function of UUC* Tampesature Source
Calibration uuc* uuc* Average® Reading ( “C |
paint Setting Reading Position
(e} (e {'c) 1 2 3 4 5 (ref.) {3'C
44.5 44.5 445 44 516 44.483 44,481 44.506 44,504 0.15
50.0 50.0 50.0 50,062 50.018 50.008 50.035 50,044 0.15
Callbration Coverage
polnt Uniformity | Stability |0
{'c) {'C) (£°c) L
44.5 0.080 0.048 2
60.0 011 0.058 2

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

1 The af at ary sensors and the measured temperaturs
at the refarence location which ara cbsarved al the same time or at as close an observation time as possible
o the temp pattern or ity within the chamber under sleady-state conditions,
Stability : One-haif of the greatest i of e at any one probe,

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

The raported uncertainty of measurement was based on a standard uncertainty multiplied by a
factor k, providing a level of af approx 08 %.

~olo-
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-TISL-TIS 17025
IBRATION 0061
Calibration Certificate
Certificate No.: 2304203-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
hack, Prakh kok 10260
Page 1 0f 3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 807298
ID No.: UAE.MIC.019/2560
Order No.: 2304203
Operation No.: 2304203-001
Date of Receipt: 10 August 2023
Date of Calibration: 10 August 2023
Calibrated by Mr.Worapob Sooktong Approved by &
Scientist ( Mr.Pheraphat Tuanjit )
vager, Division of C: L
Date of Issue: 15 August 2023 le for the Team
The are for a d bability of i 95 Y.

This Certificate s issued n accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of realized at the national standards labaratory, This certificate may not be reprodiced other than in full
except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65

S,
T F
7
Bl
EACIERATIGN 061
Calibration Report
Certificate No.: 2304203-001-01
Equipment: Autoclave
Model: CL-40L Seriai No.: 807298
Resolution: i % IDNo: UAE MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 10 August 2073 Page 2of1
Location: 301, UNITED ANALYST AND: ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Amblent Temperature { 2B % 1 ) °¢
Relative Hurmidity { B5 = 2} %
Line Voltage { 225 = 1 ) vor

Condition of this results of Calibration:

1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into its autodave and calibration
sccording to W-TE-01B hased on BS 2646-1{2021) : Autoclaves for o in Design, safety
and performance Specification,

- The temperature scale used was based on IT5 - 90,
- All data show below were final values and the mitial data may be cbtalned wpon request.

Z. Reference Standard Instrument :

Instrument Model Serial No. | Certificate No. Due Date Through
HiTemgp140-2 525601 NC-22-11-22-176 S-Nov-23 MADGETECH INC.
Digital with RTD .
{Data 5 HiTemp140-2 525602 NC-22:11-22-175 S-Mov-23 MADGETECH INC.
HiTema140-2 RE4918 TE 66038301 B-Apr-24 TALRMPL Py

3, This certificate Is traceable to International System of Units (ST Units),
4. This certificate was certified only for the instrument we calibrated,
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical.
7. Condition of Calibrated item :  Good
ULIC Description :  Setting program function sterilization :  STERILIZE/NORMAL
Time of sterilization 15 Minute At 121 ¢
4. Result of Calibratian : " Without adjustment
After adjustment

F-£5-012 Renision: 01 Date: 20-04-65

N\ N

NSO-TIEI-TIS 47020
CALIBRATION 0081

Calibration Report

Certificate No.: 2304203-001-01
Equipment: Autociave
Model:  CL-40L Serial No.: 807298
Ressiution: 1 C IDNo:  UAEMICDI9/2560
Menufacturer:  ALP
Data of Calib 10 August 2023 Page30t3
Calibration paint: 7 c
Calibration result:
Calibration | Temparature | Relative Line Voltage
Condition -] Humidity (%) [Volt)
Min 270 635 2233
Max ELE] 67.3 2259
Table1: of -
Measured Temperature (°C) @ Sensor
Calibration Paint (Sensor No.2 is REF) Uncertainty
°c) Std.# 1 [ sdez(men | Std,# 3 *(°c)
121 121.68 | 12170 | 121.66 0.66
Table2: of Cf Result
uuC* Setting uuc* Reading Stability Uniformity  |Overall Variation|
c) Min (°C) | Max (") |average (e MPa £(°C) °c) c)
121 wm | [ @ [ o 0.11 0.12 0.2
Mot

The quated uncertainty include " Stabifity * and " Loading effect { 20% of Uniformity }*
uuc* = Unit Under Calibration
Stability = One-half of the greatest i i af at any one sensors,
for at least hall an hour after reaching steady state,
=Tha aof at any sensors and the measured
temperature at the reference kocation which are observed at the same time.
Owerall Varation = Th of the and minimum tirme.
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing

a level of confidence of approximately 95 %,

..... 1Y p—

F-C5-012 Revigion: 01 Date: 20-04-65
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Foundaton for rohusinal Developrrent Masoral Food bshiute "}f&"’“g 170
v Food ndusinal Laboratory Senice Cerver CALI TION 0081

Calibration Certificate

ey
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Yt N
oo™

Certificate No.: 2402281-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
+ kok 10260
Pagelof3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 808763
ID No.: UAE.MIC.026/2563
Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrJerawut Prapawuttipong  Approved by @
Scientist { Mr.Pheraphat Tuanjit )
ger, Division of C: L
Date of Issue: 9 April 2024 P for the Team

The are fora of app 95 %.

This Certfficate &= ssued in accordance with the conditions of accreditation granted by the Thai Laboratory Accréditation scheme
wihich has assessed the measurement capability of the laboratory and its traceabiity to recognized nationad standards and to the units
of measurement reelired at the corresponding nationsl standards laboratory, This cerlificate may nol be reproduced ather than in full
awcapt with the prior written approval of the National Food Institute.

F-C5-009 Revision; 01 Date: 20-04-65
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Calibration Report Calibration Report

Certificate No.: 2402261-001-01 Certificate No.: Z402281-001-01
Equipment: Autoclave Equipment: Autockave
Model:  CL-40L Serial No.:  BOE7E3 Model:  CL-40L Serigl No.:  BOB7E3
Resolton: 0.1 "C 1D Mo UAE MIC.026/2563 Resolution: 0.1 °C 1D Moo UAE MIC.026/2563
Manufacturer:  ALP Manufacturer  ALP
Date of Calibrati 2 Apeil 2024 Page 2 of 3 Date of Calibration: 2 April 2024 Page 3 of 3
Calibration point: 115.0 aand 121.0 °C \
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. [= result:
Environment Condition: Amisent Temperature ( 25 £ 1 ) °C Calibration | Temperature | Relative | Ling Voltage .
RelaveHumidity ( 55 + 7 ) % Sondiiion ' b, et =
Line Voltage (225 + 5 ) voi i e ki =0
Max 255 62.1 230 =

Condition of this results of Calibration:

o : Tablel : Reporting of Temperature
1. This instrurnent was calibrated by insert 3 standard temperatune reconder with RTD inte its sutoclave and calibraton Mans Tem v (°C) @ Sensor No,
according to W-TE-018 based on BS 2646-1(2021) : Autoclaves for ization in Design, safaty Calibration Point (Sensor No.2 is REF) Uncertainty
and pedfomiancs Specification, ey std.it 1 Std.# 2 (Ref) std.# 3 £(°C)
- The temperature scale used was based on IT5 - 90 . 1150 115.28 115.35 115.38 0.64
- Al data show below were final values and the initial data may be obtained upon request. 121.0 121.28 121.36 12137 064
2. Reference Standard Instrument :
Instrument Model Serial No. | Certificate No.|  Due Date Through Table 2 : Reporting of Characterization Result
HiTemp140-2 5916 TE 6E0383-01 B Apeil 2004 ""E‘s":l‘rlui‘f“ UUC* Setting UuC* Reading Stability Uniformity  |[Overall Variation
5 o
i Deta u:,;;“m 10 T iremptan 2 525601 TE 670033:01 | § Nowember 2004 | MADGETECH INC e Min (°C) | Max (°C) |Average (C)  MPa £('0) <) {35)]
) 115.0 115.0 115.1 115.0 .08 019 0.13 048
HiTempl40-2 525602 TE&70034-01 | O November 2024 | MADGETECH INC
1210 1210 1211 121.0 0.12 017 0.10 038
3. This certificate is traceable to International System of Units (51 Units)
4, Thes certificate was certified only for the mstrument we calibrated. Note
5. This result of calibration was found accurate as shown on date and place of calibration only The quoted uncestainty include " Stability * and " Loading effect { 20% of Uiniformity )°
. This standard does not apply to sterlizers or disinfectors wsed for medical, dental, pharmaceutical UUE* = Unit Under Calibration
7. Conditicn of Calibrated item :  Good Stability = One-half of the greatest maxi of at any one sensors,
UUC Deseription @ Setting program function sterlization :  STERILIZE/NCRMAL for at least half an hour after reaching steady state,
Time of sterilization 15 Minute At 115.0 gand 121.0 *°C uniformity = The maximum difference of measuned temperatures at any sensoes and the measured
8. Result of Calibration ; Without adjustment temperature at the reference location which are cbserved at the same time.
Ater adjustment Overall Variation = The difference of the maximum and minimurn messured temperatures througout observation bme,
The report uncertanty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing
L a level of confidence af apgroximately 95 %,

el 21

F-E5-012 Revision: 01 Date 20-08-65 F-CS-012 Revison! 0F Dute: 20-04-6%
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‘_@\\:_'//-,.% Certificate No.: C01234158 Page: 2of 3
B Certificate of Calibration Celbration Resuls:
o Bafora Adjustment
Iibllll !H“nl
E Weight to be 1/3 or 1/2 of capacily, taken from the center of the pan as a zero reference.
Equipment: Balance Certificate No.: CD1234158 R e Fe Nominal Test Value 200 (s)
Modet: PX623 Issued Date: 08 December 2023 @@ || Gy 00 Referance Points (g)
Serial No. (or ID.):  C236754745 (UAEMIC.055(2565) Job No.: WO-00011251 @)@ ’(;gg} DO A B c D e
Manufacturer. Ohaus Page: 1o 3 | - 0000 | -0.005 | 0000 | 0.001
Condition: In condition
Repeatabiiity: Determination of the standard deviation of balanca,, y 0.001  ig)
Customer: United Analyst and Engineering Consuitant Co., Ltd, Nominal test value (g) Standard Deviation
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District, = e
Phrakh g District, Bangkok, THAILAND 10260 I
600 0.0008
Environment Condition: ~ Temperature ac + 05
: Error of fro inal mass valus., R i 0.001 (g
Humidity B4%RH & 1.7 %RH
Mominal Value | Conventional Mass Displayed Value Error of L
k
Callbration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room) (9 (@ (@ (@) (@)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District, 1 1.0000 1.000 0.000 0.0013 210
Phrakhanong District, Bangkok, THAILAND 10260 5 5.0001 5.000 0,000 0.0013 210
10 10.0001 10.001 o.001 0.0013 210
Calibration By: Mr, Adisai Maknal 20 20,0000 20000 0.000 0.0013 2.00
Calibrstion Date: 07 December 2023 50 50.0001 50.000 0,000 0.0013 208
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14 100 100.0001 100.001 0.001 0.0013 2.08
Traceability: This certificate is traceable to the S1 Units maintained by National Institute of Metrology
piedsoguivensip o . Lt e b 200 200.0004 200,002 0.002 0.0014 207
300 300.0005 300.002 0.002 0.0016 2.05
400 400.0006 400,004 0.003 0.0016 2,03
500 500.0006 500.008 0.007 0.0019 202
800 £00.0007 600.009 0.008 0.0021 20
. ol
od R
(Mr. Adisal Maknol) (Mr. Rungrod Jenkittrakulchad)
Person in charge Authorized signatory
This cartificate Is issusd the unhs of the systarn of Linits {51, |t provides traceabiity of maasursment io

Iintarmalional o nasional standard or othar recognized nasional standard aborstories.
The measuremant uncariainty stated is the sxpanded uncaralnty which Is cbtained fram the sandand uncertainty mullipled by the coverage factor (=21 8
provide a level of confidence of approxmately 5%, It is determined in sctordance with the Guide to Expreasion of Uncertanty in Messsrement {GUM).
These resulls may be affected by deviations from specified conditions. The results relate only to the itema lested, calibrated or sampled. The report shall
ot be reproduced except in full withoot approval of DKSH Technology Limited.

At Moy e el difie i Rrcadien oneTelall $rfe
mmw DHEH Tachnokogy Limited

e
Mmm- Bangchak, Phrakhanasg, -ﬂlm 2530 Sukpurmyt Fioad, Bangehak, Phmknancng, Banghok 10280

L] 1
eneslumugu el o enanslumugu
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&= DKSH

Certificate No.: C01234158 Page: 3of 3
After Adjustment
Eccentric Emor: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
Al a7 Nominal Test Value 200 (@)
1 DO, TIE Refersnce Points (g)
\ig’j Y A B c D E
’_%—’ 0.001 <0.002 -0.002 0.001
Iity: D of the standard of g balance., 0001 (g)
Nominal test valus (g) Standard Deviation
50 0,0008
500 0.0008
Ervor of Indication from nominal er mass valus., 0001 (g
Nominal Valus | Conventional Mass | Displayed Value | Emorofindication | Uncertainty "
(@ (@ (g @ (@)
1 1.0000 1,000 0.000 0.0013 240
8 5.0001 5.000 0.000 00013 210
10 10.0001 10.000 0.000 0.0013 210
20 20,0000 20,000 0.000 0.0013 2.10
50 50,0001 50.000 0.000 0.0013 210
100 100.0001 100,000 0.000 0.0014 2.09
200 200.0004 200,000 0.000 0.0014 207
300 300.0005 300.001 0.001 0.0015 205
400 400,0008 400,002 0.001 00017 2.04
500 500.0006 500.001 0.000 0.0018 202
800 800.0007 £00.002 0.001 0.0021 201
The End of Certificate
gt e -
2533 Sukhumv Fiosd, Bangohak, Phrakhanong, Banghok 11260 '
i e e enenslumugu
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&= DKSH

Refer to Certificate No.: C01234158 Page: 2 of 3
Statements of conformity:
Before Adjustment
Readabilty; 0001 g
Nominal Value |:1ﬁ:n Guard band (w) | Tolerance () —
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 0,600 Pass
400 0.003 0.0018 0.800 Pass
500 0.007 0.0018 1.000 Pass
600 0.008 0.0021 1,200 Pass
The validity af the of y cannot be far different piaces of use, envionmental conditions or imgreper use,
ol

Fror) 10280
2435 Sekhumit Fand, Burgohat, Plrskhacasg, Bangkok 10780
Phseas: +86 2630 7000 Watisdn

I.Bfliﬂilﬂlﬂ’l'llﬂll

Dalivering Growth - in Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2022

€& DKSH

Refer to Certificate No.: C01234158 Page: 1 of 3
Statements of conformity:
This conformity cerdificate documents the validity of the following statements of conformity based on the measurement
results of ing calib fi
The arror of during are under glven and | itions and
the g bility 95%) within the specification, The given
measurement uncertainty already Includes other all effects by according to the standard method, UKAS Lab14. Therefors,
these p have not been d sep ly
Tolerance and Decision rules:
of the of tha device d basad on direct comparison of the relevant
measurament results with the iolerances and decision rule are prescribed by the customer,
Decleionrule: [] Choice A Binary Sk Rule {w =0), Specific Risk < 50% PFA,

[ Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA and
Condttion Pass or Condition Fad Specific Risk < 50% PFA.

[0 Cholce C Customer dofined, Cusiomars may define arbitrary mukiple of r to have appled as guard
band (w=rlU}.
: PFA - Probabiity of Fatse Accept

QWCTVDA_

(Mr. Rungrod Jenkittrakulchal)

Authorized signatory
i By Tl dade
DKEH Tachnokogy Limfed e
2833 Eukiumt Fioed, Bangohak, Prakhancag, Banghok 10260 v
P TG G enaslumugu
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&= DKSH

Refer to Cerlificate No.: C01234158 Page! 3 of 3
Statements of conformity:

After Adjustment
Readablity; 0001 g

HNominal Value Ilirl'::ﬂ:'n Guard band (w) | Tolerance (+) P—
g 9 g L]
1 0.000 0.0013 0.002 Pass
5 0.000 0.0013 0.010 Pass
10 0.000 00013 0.020 Pass
20 0.000 0.0013 0.040 Pass.
50 0.000 0.0013 0,100 Pass
100 0.000 0.0014 0.200 Pass
200 0.000 0.0014 0.400 Pass
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
The validity of the of fy cannot be for differert places of use, envircamentad conditions of imgrcper usa.
The End of Statements of conformity
e
2633 Bubtumyt: Roud, Barchak, Pheakaeong, Banghok 10260 v
e e enanslumugu
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Job Mo, WiO-00011251

Ervor of indication Readability:0,001g
. SR
luasivdaudgniatavd
1
. P ineilusau: WO-00011251
]
/// wilniafaeio: Balance qu: PXB23 wisaeaae: C236754745
0 = |
““-u..H__N avesay ($u) AvidDy (d)
o '\\ 07 Dec 2023 TumInadn 07 Dec 2023 MALLHE
| Uné | ok Undt | Lnlnk
Ganaral
45 | . | [ B = =] 1. dwivAdapter, power supply 2201110V = ]
1 0 100 1000 -
* Erroref indication = Uncert(+) = Uncert(-) Display of bulanen = a 2. AvwauyInigansssniiuay (Cover) = a
----- Lewer Acceptonce limit =====Upper gl I L ! -
——— Upper Specification =] a| 3. ArwruyIngneaessiuly & ]
@ o 4, msfussfusaenfeto = o
= o 5. niemoudusanhing m| o
= (m] 6. AIWAMyInIED: Display = [m]
After Adjust
Tob No. WO-00011251 [} o 7. msusmsauDs Display wirsialwln & o
Readability:0,001g
Erver of indication #] (] 8 maossuds (Stopper) / pan support [ =}
= TIT | TT = m| s Function intemal | Extermnal ] o
1 = o 10, ArwdssesietDanLuanuAsuM load cell ) =]
] = o 1. Answssen o Aoudsietas | o
L] —
.-_—_/
——r
-‘\“"'\. -
45 s psl
N
4
‘I.bt— 5 it ory oo Mr. Adisai Maknol
*  Errorof indication = Uncert(+} = Uncert(-) Bisplay of balence Service Engineer
=====Lower Acceptance lmit  ----~ Uppar. —Low
= Upper Specification
1 Rominmers e Tu i dvie
DHCSH Technology Limited
' ﬁm»:.mmmm = v
enenslumugu o T St enaslumugu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES CertNo.: 23CH1148
53404 PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG BANGKOR [ Pagg, = 2 D‘ 2
TEL.0-3717-0000-20  FAX. 027199484 Condition of this calibration result

1. Reference Standard Instruments :
This certification is traceable to the Intemational System of unit (S| unit) through:-

CertNo.: 23CH1148 - Technology Promotion Association (Thailand-Japan),
s T - Page.: 1 of 2
Certlﬁcate Of Cahbratlon Instruments Serial No. ID No. Certificate No. Due date
Equipment : Turbidity Meter 1) Thermo-Hygrograph 1103328 130ECO10 23C1381 13 June 2024
P — Oakton 2) Electronic Batance 1124013382 140RCO0E 23MM18 20 Feb 2024
Model : T100IR 2, Standard Material : The Formazin suspension has been prepared gravimetric from
Serial No. : 1120501017
10, Ne. : LAE.WAT 05612563 Material ) Manufacturer Lot No. Assay
1) Hexamethylenaetatramine HIMEDIA 0000493947 99 65%
Condition As-Received: Used ltem 2) Hydrazinium Sulfate HIMEDIA 0000522014 98.40%
Received Date : 13 September 2023 3. This certificate |s valid only to the tem calibrated on date and pace of calibration.
Calibration Date : 14 September 2023
Calibration result
Reference : 2308-045805C1
Performing five - F i pensi lard curve by using 0,20,100,400,800 NTU
Submitted by : United Analyst and Engineering Consultant Co. Lid, Turbidity Meter Serial Number : 1120501017
3 Sai Udomsuk 41, Sukhumvit Road, ¢
g F gkak 10260 Standard uuc* Reading Uncertainty of | Coverage
Ambient Temperature : (25 + 2.5) °C Formazine suspension Measurement Factor
Relative Humidity : (50 = 20) % (NTU) (NTU) (£NTU) k
Calibration Procedure : In - house method @ CP-CH11
basad on direct measurement by 8 0.00 0.006 200
using Formazin standard solution 20 203 0.39 2,00
Calibrated by : Walalzk Sirithean 100 101 0.76 2.00
400 40 15 205
Approved by : w':'l o, 800 B00 21 223
Approved Signatory
() Seiltip Meangmal Remark - UUC* = Unit Under Calibration

{ vf Warakorn Lemgagtrakul

()P i = NTU = Nephelometric Turbidity Units
) Ponpan Paipim

Issue Date : 15 Sepiember 2023 The reported uncertainty of measurement was based on a standard uncartainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
-olo-
The Uncertainties are for a confid It of app ly 95%.
This cectificete may fox bo mprodaosd ather than in full, exep with the peiar wrtien

spprovsl o 1he hesd of Calfbencion an Testiag Equipment Servicis

wnailumungy @naslamurkon.

A 0011853 al1173917

o AN,

"o,
o

o

F@amnssUTEILNLE0SIE SamULE TS

I . AEErNssUTEILYS0Sdasm LSS = =
AUELSMSAEULTENSaEaINNSSLUETS ?'44.;/./-’:“‘\\? I | I ALELEM AU TBN SR M NSSLE TS c,,,f//’f\\\\\\
W r it
Foundaston for Inchesinal Develnpment MNaronal Food nsiue ikl ot A4 e e sy PGl for inchusinal Developmert Nahonal Focd nstiue Wbl e ELTIA 12028
Food ndusmal Lsboratony Senice Cerrer CALIERATION D61 - t ey FOo Industial Laboraiory Senice Cerver IBRATION 0081
- . - m :
Calibration Certificate Calibration Report
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: Feironii: Bl Manufacturer;  METTLER TOLEDO
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD, Ve SRR Resolution:  0.00001 g / 0.0001 g
0260 Sarial No.: (21068535 10 Not UAE WAD.DIOFISES
Capacity: 220 g
Pupriard Date of Calibration: 2 #pr 2024 Pagaotd
Condi Apibient 45 ¢+ 05 T Aefatve Hemidey, 475 - 25
Equipment: Electronic Balance Place of Calibration: Laboratory, UNTTED AMALYST AND ENGINEERENG CONSULTANT CO,, LTD
Condition of Equipment: Geod Condion
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration:
1. Calitwation Method: NFI Methiod W-MA-GDL  En-House Meshod based on UKAS Lab 14 ; 2119
2 Metarence Standards
Modei: XSR205DU
Reference Standard ~ Model Serinl No.  Calibrated By  Certificate No, Due Pate
Standand Weight Class £2 Imgma0og  BSNSSETS?E s MIH5IS # Apri 2024
Serial No.: €210685394 Instrument Model  SerialNo.  Calibrated By Certificate No,  Due Date
Thermia-Hygrs Meter B8 NFLBTH 016723 Quaity Rebar ORIM-0343 9 Fabruary 2025
1D No.: UAE.WAD.010/2565 1. Ths certification & traceable b S1UNIT
4 This certiicati was cartified onky for the instrument we caflirated
Order No.: 2402283 5 Tha result of calioration wes Tound accurat as Shawn on date and place of catbeation anly.
Calibration Results:
1. Repeatability of Reading:
Operation No.: 2402283-002
torminal Value { g ) Standans Deviation of Reading L9}
Date of Receipt: 2 April 2024 a0 00000042
1) 0.0000052
. 2 o0 0000058
Date of Calibration: 2 April 2024 : -
200 0.00004E
2. Off-Center Error:
A mass of 10 g wes placed and moved by vantcus. pesEion en pan.
Calibrated by mrierawut A d : The biatance reading obtaired i given n the table.
PP g g
Scientist { Mr.Pheraphat Tuanjit . z
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The are for a probability of B5%
This Certificate is issued In accordance with the conditions of accreditation granted by the Tha Laboratory Accreditation Scheme 1 2 3 4 5 &
which has assessed the measurement capability of the labaratary and its traceability to recognized natioral standards and to the . 4 B . a
units of measurement realized at the comesponding national standards laboratory. This certificate may nat be reprodiced olher [ g 2tC g 14 g 310 o 3 1 o 10 g ) L g )
than in full ‘except with the prior written approval of the Mational Food [nstitute 1000000 | 1000001 | 959999 | 995969 | 100.0001 | 100.0000 0001 ﬁ/

F-C5-009 Reision: 01 Date: 20-04-65

FL501T Revison! 01 Dates 20-04-65
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Certificate No.:
Equipment:

Date of Calibration:

,  Foundation for indusmal Develnpmert Nahonal Food nstiue
Food indusinal Laboraiory Senvice Cerver

Calibration Report

2402281-D01-01
Autoclave
Model:
Resolution; ]
Manufacturer:

2 April 2024

CL40L
1 T

Serial fo.:  B08763

AP

10 Mo,

Ay,

it

N

KON

LIAE MIC.026/2563

KA,

Page 2 of 3

Location:
Environment Condition:

Condition of this results of

LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD:

Ambient Temperature (

Relative Humidity
Line Voltage

Calibration:

%5 21 )%
(55 7 )%
{ 25 £ 5 ) Volt

L. This instrursent was calibrated by insen 3 standard temperature recorder with RTD into #s autoclave and calibration

according to W-TE-018 based on BS 26496-1{2021)

and performance Specification.
- The emperature scale used was based on ITS - 90,

Tor

in laf

- All data show below were final values and the initial data may be obtained upon request.
2. Reference Standard Instrument :

Design, construction, safety

FEamnsSITEILNLE0SdasmOUETnIS
ALEUSISAZU BN ISEEaINNSSUETNS

Certificate No.:
Equipment:

Date of Calibration:

| Founciston for inchasirial Develegrnens Mahonal Food instrure
Food indusal Laboratory Senvice Center

Calibration Report

2400081-001-01
Autoclave
Moded:

Manufacturer
2 April 2024

[=EEl
Resolution: 0.1 °C

1D No.:
P

Serial No.:

808763
LIAE. MIC 026/2!

AN,
zﬁ:
iwf-:\'\\‘\.\\“
Tefapl s
) Ns("rHSI Ti§ 17025
ALIBRATION 0081
G63
Page 30f 3

Calibration point:

115.0 aand 121.0 °C

Instrument Model Serial No. | Certificate No,| Due Date Through
HiTemp140-2 RE4918 TEG60I301 | BApizoza | DIOMLIOOC
ooy 1 [ titempia02 S25601 TE 670033-01 | © Novemer 2024 | MADGETEDH INC.
HiTemp140-2 525602 TE870034-01 | 9 November 2024 | MADGETECH INC.

3. This certificate is traceable to International System of Units (SE Units)
&, This certificate was certified only for the mstrument we calibrated,
5. This result of calibration was found accurate as shown on date and place of calibration only.
6, This standard does not apply to sterlizers or disinfectors used for medical, dental, pharmaceutical,
7. Condition of Calibrated item @ Good
UUC Description :  Satting progeam function sterilization | STERILIZE/NORMAL
Time of sterilization 15
8. Result of Calibration ; Without adjustrment
HAfter adjustment

Mirute At 115.0 aand 121.0 °C

F-C5012 Rewision: 01 Date: 2040465

ﬁ & Certificate of Calibration

[= il result: pt
Calibration | Temperature Relative Line Voltage
Condition ) Mumidity (%)| (Ve s
Min 244 486 2
Max 255 B2l 230 Y
— . _
Tablel : Reporting of Temperature
Measured Temperature (°C) @ Sensor No.
Callbration Point (Sensor No.2 is REF) Uncertainty
°c) Std.# 1 Std.# 2 (Ref) Std.# 3 (')
1150 115.28 115.35 11538 064
2.0 121.28 12136 121.37 0.64
Table 2 : Reporting of Characterization Result
uuC* Setting uuc* Reading Stability Uniformity  Overall Variation
(*c) Min ("C) | Max ("C) |average {"C MPa + (°C) (°c) "cy
115.0 115.0 115.1 115.0 .08 0.19 0.13 0.48
1210 1210 121.1 121.0 012 o1z 0.0 038
Note

The quoted uncestainty include " Stability " and " Loading effect { 20% of Unifarmity )"
UuC* = Unit Under Calibration
Stability = One-half of the greatest difference of

for at ieast haff an hour after reaching steady state,

at any one sensors,

uniformity = The maximum difference of measured temperatures at any sensces and the measured

temperature at the reference location which are chserved at the same time,
Overall Variabion = The difference of the maximum and minimurm messured temperatures througout observation bme,
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing

a level of confidence of approximately 95 %, / §

End -

FE5-012 Revhion: DF Date: 20-04-68

€& DKSH

IK!ISI lliﬁm
Equipment: Balance Certificate No.: C01234158
Modat: PX623 Issued Date: 08 December 2023
Serial No. {or [D.):  CZ36754745 (UAEMIC.055/2565) Job No.: WO-00011251
Manufacturer: Ohaus Page: 1of 3
Condition: In condifion
Customer: United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udi k 41, Sukhumvit Road, Bangchak Sub-District,
Phrakh g District, Bangkok, THAILAND 10260
Condition: 25°C + 05°C
Hurmidity B4 %RH 1 1.7 %RH
Callbration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakh g District, Bangkok, THAILAND 10260
Calibration By: Mr. Adisal Maknoi
Calibration Date: 07 December 2023
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This certificate Is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. 02222534

Ad

(Mr. Adisal Maknoi)

quwé“—

(Mr. Rungrod Jenkittrakulchal)

Person in charge Authorized signatory
This carificate Is issued the unfs of the System of Linits (S0, It provides traceabiity of measursment o
intermalional or national standard or othar natonal standard lsborstooies.
Tha measurement unesetainty staisd fs the axpanded mummu tha (=2} 1o

[BUM).
These resulls ra be aSacted by devistions mmmmm«wnmmmmummmm
nat be mproduced except in full without aperoval of DKSH Technology Limited

e Rinaiars Tl dofin
WYMW
10280
Bangetak, 10260
Phone: Watmte:

l.anms‘lu'muqu
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Certificate No.: C01234158 Page: 2of 3
Calibration Results:
Before Adjustment
Eccantric Emror: Weight to be 1/3 or 1/2 dMa:lmum capacity, taken from the cenler of the pan as a zero reference.
gl | 8l Nominal Test Value 200 @)
@@ G0 SIEN Refersnce Polnts (g)
@) \‘2 2 e A B c D E
| . 0000 | -0.008 | 0.000 0.001
Repaatabillty: Determination of the standard of balancs,, 0.001 (g}
Nominal test value (g} Standard Devistion
50 0.0006
500 0.0008
Error of indlcation from nominal mass valus., Readabill 0.001  (g)
Nominal Velue | Conventional Mass | Displayed Value Error of [
(@) (@ (@) (@) @ -
1 1.0000 1.000 0,000 0.0013 210
5 5.0001 5.000 0,000 0.0013 210
10 10.0001 10.001 0.001 0.0013 210
20 20,0000 20.000 0.000 0.0013 2.08
50 50.0001 50.000 0.000 0.0013 208
100 100.0001 100.001 0.001 0.0013 2.08
200 200.0004 200.002 0.002 0.0014 207
300 300.0005 300,002 0.002 0.0015 2,05
400 400.0006 400.004 0.003 0.0016 2,03
500 500.0006 500.008 0.007 0.0019 202
600 600.0007 600,009 0.008 0.0021 2,01
oy -
RN D aeen enmslimugy
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List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-187 30 Aug 23 29 Aug 24 -
158850 Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1Jun 24 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM, )
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5 Jun 24 -
Particulate Matter < 10 pm (PM,;) (Thailand-Japan)
Particular Matter (PM, ;)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM08130002
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM19050148
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050149
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050150
10 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 21112023 21 Nov 23 20 Nov 24 -
CM22177051
11 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387035
12 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -

CM22387039




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 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24
CM22387040 R
14 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24
Instrument 42C-67174-356 -
15 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24
Instrument 42C-78933-390 -
16 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24
1182920005 -
17 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24
1182920006 -
18 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24
1182920009 -
19 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24
2015PSIG -
20 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24
CM22387061 -
21 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24
CM22387065 -
22 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43j UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24
CM22387066 -
23 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24
1200906875 -
24 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24
1200906876 -
25 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24
1201778115
26 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1182920012
27 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
28 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1182920016




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 -

29 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24
1180540065 -

30 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24
1180540066 -

31 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24
1180540067 -

32 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24
JC1606001758 -

33 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24
2015PSIG -

34 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24
CM08140003 R

35 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24
1180540068 -

36 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13122023 13 Nov 23 12 Nov 24
1180540074 -

37 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24
YRLHTB7G -

38 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24

48C-65506-348

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

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

41 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24
48C-62460-355/5 -




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration

Ambient -

42 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08112023 8 Nov 23 7 Nov 24
48C-62494-335-5 -

43 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08112023 8 Nov 23 7 Nov 24
48C-69160-362 -

44 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08112023 8 Nov 23 7 Nov 24
48C-73881-375 -

45 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 18122023 18 Dec 23 17 Dec 24
48C-71185-368 -

46 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24
1200636467 -

47 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24
2015PSIG -

48 [Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 15122023 15 Dec 23 14 Dec 24
VUPVTC21 -

49 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24
PDXEGXF7 -

50 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 15122023 15 Dec 23 14 Dec 24
SSGEJYBJ -

51 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 15122023 15 Dec 23 14 Dec 24

VW2FY3R3

52 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24
T4FG19AN -

53 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 15122023 15 Dec 23 14 Dec 24
HAMEHU5M -

54 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 15122023 15 Dec 23 14 Dec 24
RTHK2PDH -




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 -

55 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 15122023 15 Dec 23 14 Dec 24
93JNIMN9 -

56 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24
KWWV1R96 -

57 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24
RATFJBXS -

58 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24
GY21PTED -

59 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24
GAL13KSE -

60 |Total Hydrocarbons Analyzer Hydrocarbons Thermo Scientific 55i UAE Consultant Co.,Ltd. 25012023 25 Dec 23 24 Dec 24
1182920025 -

61 |Standard Gas Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28

62 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 119/24 13 Mar 24 12 Mar 25
2111DR0041 -

63 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 098/24 22 Feb 24 21 Feb 25
2111DR0052 -

64 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 121/24 13 Mar 24 12 Mar 25

2111DT0058

65 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 097/24 22 Feb 24 21 Feb 25
2112DR0065 -

66 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 123/24 13 Mar 24 12 Mar 25

2311DR0037




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 -
67 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 122/24 13 Mar 24 12 Mar 25
2205DT0008 -
68 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 120/24 13 Mar 24 12 Mar 25
2205070105 -
69 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 102/24 27 Feb 24 26 Feb 25
2205DT0106 -
70 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 390/23 1 Nov 23 31 Oct 24
2205DT0113 -
71 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 099/24 22 Feb 24 21 Feb 25
22050T0114 -
72 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 100/24 22 Feb 24 21 Feb 25
2205DT0116 -
73 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 096/24 22 Feb 24 21 Feb 25
2301DR0024 -
74 |Wind Speed/Wind Direction WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 284/23 15 Aug 23 14 Aug 24
20070022 -
75 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-118 4 Aug 23 3 Aug 24
(Acoustic Calibrator) 6171 Co.,Ltd. -
76 |Sound Level Meter Leq 24 hourss Lneq 1 hour Laoor Lator Laso Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACT23199 27 Jun 23 26 Jun 24
00130355 -
77 [Sound Level Meter Leq 24 hours' Laeq 1 hour Lasor Lazor Laso Rion, Japan NL-62 Innovative Instrument CP20230290EA 3Jul 23 2 Jul 24
00130356 Co.,Ltd.
78 |Sound Level Meter Leq 24 hours' Laeq 1 hour Lasor Lazos Laso Rion, Japan NL-62 Innovative Instrument CP20230291EA 3Jul 23 2 Jul 24
00130357 Co.,Ltd. -
79 |Sound Level Meter Laeq 24 hours' Laeq 1 hour Lasor Lazor Laso Larson Davis LxT2 Innovative Instrument 23-SLM-227 28 Jun 23 27 Jun 24
0005286 Co.Ltd. -
80 |Sound Level Meter Leq 24 hours' Laeq 1 hour Lasor Lazor Laso Larson Davis LxT2 Innovative Instrument 23-SLM187 2 Jun 23 1Jun 24
0005288 Co.,Ltd. -
81 |Sound Level Meter Laeq 24 hourss Laeq 1 houn Lasor bator Laso Larson Davis LxT2 Innovative Instrument 23-SLM-224 28 Jun 23 27 Jun 24
0005289 Co.Ltd. -
82 |Sound Level Meter Lacq 24 hours' Laeq 1 hour Laser Lazor Laso Larson Davis LxT2 Innovative Instrument 23-SLM-210 23 Jun 23 22 Jun 24

0005293

Co.,Ltd.




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
83 |Sound Level Meter Laeq 24 hours' Laeq 1 hour Lasor Lazor Laso Larson Davis LxT2 Innovative Instrument 23-SLM-222 28 Jun 23 27 Jun 24
0005294 Co.,Ltd. -
84 |Sound Level Meter Lreq 24 hours' Laeq 1 hour Lavor Lazor Laso Larson Davis LxT2 Innovative Instrument 23-SLM-209 23 Jun 23 22 Jun 24
0005296 Co. Ltd. -
85 |Sound Level Meter Laeq 24 hours' Laeq 1 houn Lasor bator Laso Larson Davis LxT2 Innovative Instrument 23-SLM-225 28 Jun 23 27 Jun 24
0005305 Co. Ltd. -
86 |Sound Level Meter Lacq 24 hours' Laeq 1 hour Lasor Lazor Laso Larson Davis LxT2 Innovative Instrument 23-SLM-223 28 Jun 23 27 Jun 24
0005339 Co. Ltd. -
87 |Sound Level Meter Laeq 24 hours' Laeq 1 houn Lasor bator Laso Larson Davis LxT2 Innovative Instrument 23-SLM-228 28 Jun 23 27 Jun 24
0005341 Co., Ltd. -
88 |Sound Level Meter Lacq 24 hours' Laeq 1 hour Laser Lazer Laso Larson Davis LxT2 Innovative Instrument 23-SLM-186 2 Jun 23 1Jun 24
0005342 Co. Ltd. -
89 |Sound Level Meter L peq 24 hours' Laeq 1 hour Lasor Lazos Laso Larson Davis LxT2 Innovative Instrument 23-SLM-226 28 Jun 23 27 Jun 24
0006616 Co. Ltd. -




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
Water
1 |pH Meter pH YS! pH100A Technology Promotion Association 23CH1223/1 27 Sep 23 26 Sep 24 -
JC02729 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TW219 27 Sep 23 26 Sep 24 -
HE1D0008 (Thailand-Japan)
3 |Conductivity Meter Conductivity YSI Pro30 Technology Promotion Association 23CH1228 28 Sep 23 27 Sep 24 -
17A102921 (Thailand-Japan)
4 |Tubidity Meter Tubidity Thermo Scientific EUTECH TN-100 Technology Promotion Association 24CH443 12 Apr 24 11 Apr 25 -
2931788 (Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-187 30 Aug 23 29 Aug 24 -
158850 Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1Jun 24 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM, )
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5 Jun 24 -
Particulate Matter < 10 pm (PM,;) (Thailand-Japan)
Particular Matter (PM, ;)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM08130002
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM19050148
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050149
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050150
10 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 21112023 21 Nov 23 20 Nov 24 -
CM22177051
11 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
CM22387061
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
CM22387065
14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -

CM22387066




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
15 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1200906875
16 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1200906876
17 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
18 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
CM08140003
19 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
1180540068
20 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13122023 13 Nov 23 12 Nov 24 -
1180540074
21 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
YRLHTB7G
22 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
48C-65506-348
23 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
24 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 15122023 15 Dec 23 14 Dec 24 -
VUPVTC21
25 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24 -
PDXEGXF7
26 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 15122023 15 Dec 23 14 Dec 24
SSGEJYBJ -
27 |Total Hydrocarbons Analyzer Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 15122023 15 Dec 23 14 Dec 24
VWV2FY3R3 -
28 |Total Hydrocarbons Analyzer Hydrocarbons Thermo Scientific 55i UAE Consultant Co. Ltd. 25012023 25 Dec 23 24 Dec 24
1182920025 -
29 [Standard Gas Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28




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
30 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 119/24 13 Mar 24 12 Mar 25
2111DR0041 -
Ambient -
31 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 098/24 22 Feb 24 21 Feb 25
2111DR0052 -
32 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 121/24 13 Mar 24 12 Mar 25
2111DT0058 -
33 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 097/24 22 Feb 24 21 Feb 25
2112DR0065 -
34 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 123/24 13 Mar 24 12 Mar 25
2311DR0037
Water -
1 |pH Meter pH YSI pH100A Technology Promotion Association 23CH1223/1 27 Sep 23 26 Sep 24
JC02729 (Thailand-Japan) -
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TW219 27 Sep 23 26 Sep 24
HE1D0008 (Thailand-Japan) -
3 |Conductivity Meter Conductivity sl Pro30 Technology Promotion Association 23CH1228 28 Sep 23 27 Sep 24
17A102921 (Thailand-Japan) -
4 |Tubidity Meter Tubidity Thermo Scientific EUTECH TN-100 Technology Promotion Association 24CH443 12 Apr 24 11 Apr 25
2931788 (Thailand-Japan) -
5 |Salinity Meter Salinity YSI Pro 30 Technology Promotion Association 23CHB883 17 Jul 23 16 Jul 24
23A104806 (Thailand-Japan)
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Condition of this calibration result
1. Reference Standard Instrument  : -

Cert.No.: 23CH529
Page.: 20f3

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RC044 2211306 27 Oct 2023
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
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.
pH 4.008 CPA chem 863832
pH 6.987 CPA chem 826589
pH 10.010 CPA chem 863835

Exp. date
28 Dec 2024

09 July 2023
28 Dec 2023

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 Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (+mV) k
pH mvV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JCO4740 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 77 10.01 0.58 2.00

ke -
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10230
TEL.0-2717-3000-26 FAX. 0-2719-9484

Certificate of Calibration
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NEC-TIS-TIS1TO28
CALIBRATION 0008

Cert.No.: 23CH529
Page.: 1of3

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

{/) Malee Butkruea
() Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date :

pH Meter

EcoSense

pH100A

JC04740

UAE EFM.062/2566(EFM pH,05/66)
Used ltem

26 April 2023

27-28 April 2023

2304-0707WSC-7

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

(25 + 2.5) “C

(50 + 15) %

In - house method :

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Warakomn Lemgagtrakul

Pl

Approved Signatory

9 May 2023

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
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_Ej E—.:‘ United Analyst and Engineering Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhumvyit Road, Bangchak, Phrakhanong, Bangkok 10260
UNITED ANALYET AND

CONSULTANT Conmany tuimen 181 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
e

MULTI-POINT GAS TEST REPORT

| Test Date : Mar 18,2023
Equipment : Gas Analyzer (NOz) _ Model: 42C i i ]
Manufacturer :  Thermo Electron Corparation Serial Number : 42C-0508011076
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (50:z) 44.68 PPM Manufacturer : _Thermo Scientific
Nitric Oxide (NO) 45.94 ~ PPM Model: 146i
Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Cert.No.: 23CH529
Page.: 3o0f3

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV}) (%) k
pH Electrode 4.008 4.01 173 0.0071 2,00
S/M.:230308S1A605377 6.987 7.00 -1 0.011 2.00
6.987 6.99 0 0.011 2.00
10.010 10,01 -178 0.011 2,07

Multi-point gas test data

Function : Temperature Measurement
(*) Without adjustment

This equipment was connected with Temperature Probe;

Analyzer r
Reference Value (ppb) Display (pph) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Leve! 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.,00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 B0.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.22
‘Acceptable Limit £ 5%
& Multi-Point Gas Test Chart|
45
= 400 Bl
-3
5 350
2 w0 oa
g 250
2
w 200 e
£ 1m0
£ 1o o=
5o -
0+
] 50 100 150 200 250 ano 350 400 450
Reference value (ppb)
| —— Analyzer Displzy I

Calculate by \pprove by
g :

Page 1 of 1

enaslumun

- Model : -

- Serial No. : 230308S81A605377

Dimension of probe;

- Length : 110 mm

- Diameter : 12 mm

- Immersion Depth : 100 mm

Calibration Standard uuc* Efor Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (£°C) k
25.0 25.003 25.0 -0.003 0.13 2.00
30.0 30.001 30,0 -0.001 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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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Result of Calibration:-
Function:

Reference
Tem Qerature
°c)

250
250
25.0

Result of Calibration:-
Function:

Reference
Tem gerature
(°c)
25.0
250
25.0

Result of Calibration:-
Function:

Before Adjustment

Humidity Measurement

Standard uuc*
Humidity Reading
(%R.H.) (%R.H.)
401 48
B0.0 63
80.0 76

After Adjustment

Humidity Measurement

Standard uuc*
Humidity Reading
(%R.H.) {%R.H.)
40.1 a4
60.0 60
80.0 75

Without Adjustment

Temperature Measurement

Standard uuct
Temperature Reading
(') (*C)
19.987 200
30.016 30,0
39.944 395

UuC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncerainty multiplied
by coverage factor k = 2,00, providing confidence level approximately 95%.

-olo-

Error
(%R.H.)
749
3.0
-4.0

Error
5]
0.013
-0.016
-0.444

Cert. No.: 23H1200
Page.: 2 of 2

Uncertainty
of Measurement
(#%HR.H.)
16
17
1.9

Uncertainty
of Measurement
(+%R.H.)
16
1.7
18

Uncertainty
of Measurement
(+°C)
0.72
0.72
0.72

i
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Equipment :
Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:
Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG, BANGKOK 10230
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Ny
NEC-TIB-TIS1T02S
CALISRATION 0008

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

Certificate No. : 23H1200
Page: 10of 2

Certificate of Calibration

Dial Thermo-Hygrometer

This certificate may not be reproduced other than in full,

axcept with the prior written approval of the head of

* Corporate Services 3: Equipmeant Calibration and Testing Services

Barigo

UAE ANV.130/2550
Used ltem
26 May 2023

30 May 2023
to 06 June 2023
2305-0919WSC

| &y

Submitted by: Unitad Analyst and Engineering Consultant Co. Lid.

81 Sol Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanong, Bangkok 10260

(50 £ 20) %

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

Procedure used:

Condition of this result of calibration

1. Reference standards instruments

Instrument Model Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023
2) Handheid Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

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

3.This Certification |s traceable to the International System of Unit maintained through:-

-Mational Institute of Standards and Technology (NIST) , The United States of America
~Technology Promaotion Association (Thalland-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date ;

Somchai Dumwor
07 June 2023

At

Approved Signatory ;
]-u'{ | Chakrit Waswwanjua

| 1Pormthippa Tameyakul
| ] Viporn Tantiyawutti

lenanslumuny
p 0316274



U,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ST =
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/ PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 02717300024 FAX. 0-2719-5484 e SRl

Cert.No.: 23P1858 CALIBRATION 0008
Page: 2 of 2
Certificate of Calibration b Sl
Page: 1of 2
R f calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Measurement rval : 1 hPa { The Fifth Estimate ) Equipment : Anerold Barometer
Increasing Pressure o Barigo This cartificate may not be reproduced other than in full,
Applied Pressure (hPa) 959,93 | 970,47 | 981.93 | 981.32 | 1002.29 | 1011.64 | 1021.14 | 1032.30 except with the prior written approval of the head of
UUG* Indication (hPa) 860.0 g870.0 S80.0 990.0 | 10000 | 1010.0 | 1020.0 | 1030.0 Model : = Corporate Services 3. Equipment Calibration and Tesling Services.
Error {hPa) 0.07 -0.47 -1.93 -1.32 -2.29 -1.64 -1.14 -2.30 Serial No.:
Decreasing Pressure 1D Neo.: UAE ANV, 124/2550
Applied P hiP: 44 1.67 : 99235 | BB1.94 | 970.49 | 959.94
pplied Pressure (hPa) 1032.30 | 1021 1011.67 | 1002.36 | 992 Condition As-Received:: Ussd liam
WUC" Indication (hPa) 1030.0 | 10200 | 1010.0 | 10000 | 990.0 980.0 970.0 860.0
Error (hPa) 230 | 144 | 167 | 236 | -235 | 194 | 049 | 006 Received Date: 26 May 2023
Calibration Date: 02 June 2023
The uncertainty of measurement was ¢ 0.30 hPa
* UUC = Unit Under Calibration Reference: 2305-0819WSC Submitted by: United Analyst and Engineering Cansultant Co.,Ltd.
The reported uncertainty of measurement was based on a standard uncertainty multiplied Amblont Temperature:  ( 234 2) °C
by a coverage factor k = 2, providing a level of confidence of approximately 95 % 81 Sol Udomsuk 41, Sukhumvit Road,
Relative Humidity: (50215} % A ' A
. Bangchak, Phrakhanong, Bangkok 10260
~o0o- Atmospheric Pressure: 1007 mbar
Procedure used: The callbration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 0372014 " as a guidelings,
Condition of this result of calibration
1.Reference standards Instruments ;
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPl142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference lavel,
3.This result of calibration was made on requested al the point specified by custorer,
4. This result of calibration instrument was in absolute pressure.
5. This insirument was used clean air as pressure media.
&.The certificate is valid only to the item calibrated on date and place of calibration
7.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Melrology Thailand (NIMT)
Callbrated by :  Suksan Khankaew Approved Signatory : AH"’“P’/ Gl
Issue Date : 08 June 2023 [ ]Phalinee Prabpalpal
[ ]Sura Suwannasri
V{Aﬂapol Panurach
fHopol P
Ly ay
a 1165506 B 0316958



INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTREUMENT €00 LTD: HEAD OFFICE

T LI MO 13 SOSLNTINAKORN | TAMBON BANG KAED,

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT C0L LTD. HEAD OFFRCE

T LR MOEY 1R SO0 SUNTINAKORN 1] TAMBON BANG KAED,

AN
i Bulusiie Buswpaun S1he ACCHBEDIT

AMPHOE BANG PHLTSAMUT PRAKAN PROVINCE 10540 THAILAND i AMPHOE BANG PHELSAMUT PRAKAN PROVINGE 10540 THAILAND
" S——
THL: (BAKF2T 658601 FAX: (66M2116-T140 B T TEL: (631 16-8800 | FAN: (6810-2116=7140 e T
Page2/2 Page /2
Certificate No : 23-AFM-203 Certificate of Calibration
Request No @ Reg-2023-1919 Custhner Certificate No 1 23-AFM-203
Result of Calibration : Name UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD Request No : Req-2023-1419
Address 81 Sei Udomsuk 41, Sukhumvit Road, Bangehak, Prakanong. Bangkok 10260
Temperature Pressure STD vuc Error Uneertainty
‘c kP Vmi Vimin) (mi
(o (kPa) imis) flienicn} il i) Unit Under Calibration Details
7 ¥ 2
24.90 10064 14.58 14.50 {108 0.20 Sansirematilei Ady Flow Meter
2480 10064 1506 15.00 D06 G.21
Manufacturer Bal
25.00 100,63 1560 1580 010 022 )
Madel el Cal DO Sensor Mode| @ -
24.90 100,63 16.78 16.67 -0l 023
Serial Number 159822 Sengor Serial Number ©
24.80 100,63 1846 1830 .16 {4311
i3] LIAEEFM. 0392561
Note STD ¢ Stmdard LIUC : Uinit Under Calibration

- UE Reference Condition : AT250°C, 101.3 kPa, Air

- Flow Rate was corrected for non-standard operating condition by using equation

Prer

Qmeas = Qref x .
pref

where (1= Flow Rate P = Absolute Pressure

Meas = Mensurement Condition

* [nelieates non aceredited

End of Certificate

T = Absolute Temperature

ref = Standard Condition

Location of Calibration

LARE AIR VELOCITY METER

Calitration Environment and Details

Temperiure
Humidity
Barometnie Prissure
Heceived Date
Calibration Date

Calibration Procedure

i £ gt o

¢ 559%RH +20 %RH

1013 hPa = 111 hPa

© 7 September 2023

27 September 2023

In-lowse method CP-AFM-01 by Comparison technigue with Standard Primary Flow Calibrator

1
The results related only o the item calibrated, The cenilicite shall nol be reproduced except in full, without wilten spproval of the lnhaﬂaasluﬁququ

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

Reference Standard Model Serfal Number Traceble Drue Calibratisn
Air Flow Meter Citlibrator 3 Standard fAow 19031011003 Senstdyne 12 July 2024
Adr Flow Meter Gitlibmtor 3 High Mow 18501012012 Sensidyne 12 July 2024
Temperature meter GT 11 (8000057 Orebom 27 February 2024
Pressure meter CPG2400 A1000KIDUHS 1 BB TPA 7 November 2023
Truceability ;
This Certificate is traceable to 81 Unit through Sensidyne A2LA Accreditation Ne, 3943.01
Note :
The reported uncertninty 15 based on fard uncertainty multiplied by the Covernge Factor 4 = 2, providing 4 level of confidence approximately 95 Y.
Calibration By : e Approved By : A

Mr. Noppadon  Luangart Mr. Pacit Mathavom

Service Calibrmion Engineer Culibration Engineer Supervisor

lssue Dae : 27 September 2023

1
The: results related only 1o the {tem calibrated. The certificate shall not be reptided except in full, witkout writien approval of the r..mﬁﬂ:ﬂﬁlﬂﬂnuqu

FAM-708-AFM-01 Rev,00 Issue date 01/07/19



INNOVATIVE TNSTRUMENT CALIBRATION LAR TNNOVATIVE INSTRUMENT CALIBRATION LAB

Lty i et INNOVATIVE INSTRUMENT CO., L'TD. HEAD OFFICE

s Balunid Busegiaus $1he

i

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

A P D WVAT IWE

-

739 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEQ, et Bl Busvijuis e

F139 MOO 13, S01 SUNTINAKORN 1 TAMBON BANG KAEQ,

NSC-TISI-TIS17025
. T BANG PHLLSAMLU : VINCE 105 3 NSC-TISI-TIS17025
CALIBEATIOND29S AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND CALBRATIONO2SE

AMPHOE BANG PHLI SAMLUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (661-2116-7140 TEL: (66)0-2116-5860-1 FAX: (6610-2116-7140

Calibration Note Certificate No : 23-TPM-361

Certificate of Calibration

UUC Adjustment MNof Adjust Request No @ Reg-2023-1919
page £ 30 Customer Certificate No : 23-TPM-46 |
Result of Calibragion Name UNITED ANALYST AND ENGINEERING Request No : Req-2023-1919
St - . CONSULTANT €O, LTD.
S e S VI Beading Currection Uneertalnly . ) .
) f) el {4C) Addresy 81 Soi Udomsuk 41, Sukhumvil Road. Bangchak, Prakanong, Page: 12
)
200033 0.0 0.0 013 Bangkok 10260
25033 250 X1} [k
Unit Under Calibration Details
RURIERS Ml =l o3
Calibration Parameter Temperalure
Ta 35034 151 =il a1 .
Instrument Name Air Flow meter Range Calibration : 20 °C to 50 °C
40040 ang 0.0 13 .
Munufacturer BGI Type of Sensor ©:  RTD
45,0049 4500 0.0 (18 &
Muodel Delta Cal DC Sensor Diameter (mm) ;3
50043 50.0 0.0 0.13
Serial Number ¢ 159822 Calibration Position (mm) @ 45
20033 200 0.0 013 Resolution £ IR Intrument Status @ Lsed
25033 250 0.0 013 1D Number LAEEFM.039/2561
e ik s L Calibration Environment and Details
£ 33034 452 =92 bl Temperature 2330
400 il i oAz Humidity S§UARH + 15 %RH
i fal i an Received Date 7 Seplember 2023
Gliking) g =08 i Calibrated Date 27 Seplember 2023
Enil of Certificsle Calibration Procedure In-house method CP-TPM-01 by Comparison with Standard Thenmometer,

'

Ly

Mr. Sittichok Jimpukdeesakul

Reference Standard Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTD10U, SN:

Calibrated By :

GRO00057, [D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificile No, : QR23-

[IELY

Traceability This Cerfificate is (raceable to $1 Unil through Quality Reborn Co,, Lid., NSC-ONSC Accreditation No.:
Calibration (292

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor £=2, providing a level of confidence

approximately 95 %,

Approved By : .
Mr, Noppadon Luangart

Technical Manager

Issue Date : 27 September 2023

]
The results related only to the lem calibrated. The cenlificate shall not be reproduced except in full, without weiiten approval of the Inmﬂaa:shlmuqu

FM-T08-TPM-01 Rev 01 lssws date 13402:20

1
The results reluted anly to the item calibraied. The certificate shall not be reproduced excegt in full. withoat writien approval of the |Mﬂaﬂﬁlﬂmuqu

FM-HIR-TPM-01 Rev 01 Tssue date 130220



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 23TW261
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

{-/§ Saithip Meangmai
( }Warakorn Lerngagtrakul
{ )} Ponpan Paipim

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HE0GO0015

UAE. EFM.085/2564(EFM.D0.04/64)
13 December 2023

14 December 2023
2312-0278WSC-1

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

Temperature (25+5)°C

Humidity (50 £ 20) %

In - house method : CP-CHZ9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Sutls,

Approved Signatory

18 December 2023

\enanRUAN

m United Analyst and Engineering Consultant Co., Ltd.
2 3 Sof Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

LITED AMALYET AND ERGINEERING

comsutant comemwy Lurrep 101 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

:Acceptable Limit + 5%

— = S == -
T ~ MULTI-POINT GAS TEST REPORT
Test Date : Mar 16,2023
Equipment : Gas Analyzer (NOz) Model : 42C
Manufacturer:  Thermo Electron Corporation Serial Number : 0517512000 Ll
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) _44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45,94 PPM  Model 1461 =
Methane (CH4) =" PPM Serial Number : 1180540071
Carbon Monaxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024
N Multi-point gas test data |
T |
Reference Value (ppb) Anaiy?:;:;splay Difference Error | Percent Error [%0 Error ] |
Leval 1 Zerp 0.0 0.0 0.00 0.00 0.00
Leval 2 20.00% 100.0 100.7 0,70 0.70 0.70
Leve| 3 40.00% 200.0 200.3 0.20 0.15 0.15
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference {%) 0.23

450
400

'Multi-Point Gas Test Char't]

350

300
250
200 +

150

Analyzer Display(pphb)

100
50

0 +=Fp

o 50 100

150 200 250 300 350 400 450
Reference value (pph)

—+— Analyzer Display

Calculate by
Aphiwet, K
. B W

Page 1 of 1

enanslumuny



OQC
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

;

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ‘g’/.///_-‘\_-“‘\‘\ \;:‘:
334/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 il
NEC-TIB-TIS17025
TEL.0-2717-3000-29 FAX. (0-2719-9484 CALIBRATION 0008

Cert. No.: 23LM201
Page.: 10f2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

{ ) Poenthippa Tameyakul

{ L”J Ponpan Paipim
() Tawatchai Pama

Issue Date :

DO Meter with Sensor

Horiba

LAQUA-DO210

HEOGO015

UAE EFM.085/2564 (EFM.DO.04/64)

United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

TPA On Site Calibration Laboratory

13 December 2023
15 December 2023
(26 +10)°C
(50+30)%
(220£22)V

Suwit Imjai

10%

Approved Signatory

18 December 2023

Cert.No.: 23TW261
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette - 130BU1O 23CG1172 22 Mar 2025
2) Balance 1124013382 140RC0O06 23MM18 20 Feb 2024

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: SKOED162

Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mg/L) {mg/L) (mgiL)
8.16 8,16 0.0045

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, sxcept with the prios writien

Appeoval of the head of Corporate Services 3 Equipment Calibration und Testing Services

Lenmshimmu

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose s prohibited. This report may not be reproduced
other in full,without written approval of the laboratory

&'ﬂvp

\enaatiusmun



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;4, //E\\ 5
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il
TEL.0-2717-3000-29  FAX.0-2719-9484

NEC-TISLTIS1T025
CALIBRATION 0008

Cert.No.: 23CH429
Page.: 1 of 3

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer : Horiba

Model : LAQUA-EC210

Serial No. : HC8L0011

ID No. : UAE.EFM.009/2563(EFM.SCT.03/63)
Condition As-Received: Used Item

Received Date : 28 March 2023

Equipment : DO Meter with Sensor Cert. No.: 23LM201
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2312-0278WSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
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) Digital Thermometer 3240076 231305 TPA 15 Mar 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 : Technolegy Promotion Association ( Thailand - Japan )

Calibration Date :

29 March 2023

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement,
This instrument was connected with temperature sensor, ID No.: 9KOEO162
Calibration| Immersion Standard uuc* . Coverage
: : Error Uncertainty
Point Depth Temperature Reading — Factor
(*c) (mm) ('C) ("c) (c) (£C) k
250 60 24.997 25.0 0.003 0.16 2.00
30.0 60 28,995 30.0 0.005 0.16 2.00
35.0 60 34.997 35.0 0.003 0.16 2.00

Reference : 2303-0999WSC-3

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

Ambient Temperature : (25 + 2.5) °C

Relative Humidity : (50 £ 15) %

Calibration Procedure: In -house method :

- CP-CHB by direct measurement

with certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Calibrated by : Walalak Sirithean

Approved by : Wﬁh. :

Approved Signatory

(/] Malee Butkruea
{ ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 31 March 2023

The Uncertainties are for a confidence probability of approximately 95%

This cer

cate may not be reproduced other than in full, except wiih the prios written

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

Lanags'bﬁmmu

UUC* : Unit Under Calibration

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-

wnaasiarren



@

Cert.No.: 23CH429 Cert.No.: 23CH429

Page.: 3 of 3

P .
Calibration Results A 2D
Function : Temperature Measurement Condition of this result of calibration
(*) Without adjustment 1. Reference Standard Instrument :-
This equipment was connected with Temperature Probe: Instrument Serial No. 1D No. Certificate No. Due date
- Model : 9383 1) Thermometer 0549224  130RCO003 221484 17 Apr 2023
- Serial No. - aBAF0045 2) Ref. Std. Thermometer 4982054  110RCO044 2211306 27 Oct 2023
Dimension of probe; This certification is traceable to the International System of Unit maintained at:-
- Length : 110  mm - Traceable to National Institute of Metrology (Thailand), NIMT
- Diameter : 16 mm 2. Certified Reference Materials ;-
- Immersion Depth : 100 mm - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Callbration TStandard Ruud?. :ncertalnty of | Coverage Conductivity Solution Manufacturer Lot No. Exp. date
Polnt e i Loy RasTament: | Teotor 1413.0 pSfem CPA Chem 826595 09 July 2023
§ Gl e e { =) (&5} k 12.880 mSfem CPA Chem 823329 20 June 2023
25.0 25.001 25.0 -0.001 0.13 2.00 - Control Conduetivity calibration solution temperature by Water bath (25:0.1) °C
30.0 29.909 30.0 0.001 0.13 2.00 3. This certificate is valid only to the item calibrated on date and place of calibration.
. 34.999 35.0 0.001 # ;
= ¥ S Lk Calibration results

Function : Conductivity Measur
(*) After Adjustmentat 1413.0 pSiem
Conductivity Electrode Serial No.: 9B9F0045

Remark : - UUC* = Unit Under Calibration

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 %.
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
1413.0 uSicm 1104 pSfem 1414 uSicm 9.2 uSlem 2.00
12.880 mSicm 9.88 mS/cm 12.67 mS/cm 0.086 mS/cm 2.00

Remark - UUC* = Unit Under Calibration

Waly, Mol .

ionaaslseann ienaaTkueanny



NAC

JIRANATEE ASSOCIATES COLLTD.
Continuation of Certificate of Calibration Number CL-003-65 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calitirated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid #ir was used as a
medium in the system. The standard conditions are 25'C (298.15 K} and 760 mmHg for standard temperature and fard respectively,

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature Bp_meter Ap_Orifice Standard Flow [(]
Plate [Pa] [Ta) [Tm] ¥
m’fmin mmHg c L mmHg inH,0 wmin

1 0897 754.265 24.640 23.960 55309 1.699 1.299 0.643
2 1.000 754.236 24950 24,350 62172 3444 1.849 0.913
3 1118 754323 24.730 24,210 41,925 4.582 2133 1051
4 1168 754.212 24,640 24,160 31.045 5150 2.262 1.116
5 1416 754,175 24,480 24.210 30,117 7.629 2.754 1,353

Slope {m): 2,04804

Intercept (b: -0.01939

Correlation coefficient (v): 0.99982

Uneertainty (k=2): 0.011 m'fmin

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [(4]
Plate [Pa] [Ta} [Ten]} ¥
m’/min mmHg ¢ °c mmHg inH,0 m’frmin

1 0,657 754,265 24640 23960 55.399 1.699 0.819 0.647
2 1000 754.236 24950 24.350 62172 3444 1.167 0.919
3 1118 754323 14‘?_30_ 24.210 41935 4.582 1.345 1.058
4 1.169 754,212 24640 24,160 L0485 5.150 1426 1123
5 1.416 754.175 24.480 24,210 30.117 7.629 1.735 1361

Slope (m): 1.28277

Intercapt (i -0.01223

Correlation coefficient (r): 0,99982

Uncertainty (4 =2): 0012 m'fmin

***End of Certificate of Calibration***

—~
NAC
JIRANATE ASSOCATES €O, LTD, J

naslunuA

NAC Accredited calibration laboratary

JIRANATEE ASSOCIATES COLLTD, ISO/IEC 17025:2017
NSC-TISI-TIS 17025

liranatee Associates Co.Ltd CALIBRATION 0367

B3/14-15, 67/35-36

kagem 7,71, Rd. 3 ! Flow measurement lobaratory
Bargkak 10600 (Thalland) Calibration services department.
Tel: +5608680812
Miksle, 456863999453
E-mail! prac-caiipeation @ iranatee.com
Website: www Jiranates.com

CERTIFICATE OF CALIBRATION

Certificate No. : €1-003-65 Page 1 of 2 Pages
MEASUREMENT [TEM + Top Load Orifice Calibration procedure:
MANUFACTURER + Tisch Environmental, Inc. The Orlfice gas fiow device was calibroted against
MODEL/TYPE STE-5025 Standard Rotary Displacement Meter (Roats
Pl 3383 Miter) Mode! GES/IMC/W2-dp. The WI-CL-004
1D NUMBER + UAE.EFM.03/2560 was used os o colibration guideling,
CONDITION AS-RECEIVED +Used item Traceability:
CUSTOMER ¢ United Analyst and Englneering Consultant Co,ltd, This certificate provides o traceability of The
81 Sol Udomsuk 41, Sukhumvit Road, P £, o eceigataed-this natiohal
Bangkok 10260 fards, and to realization of the i ]
system of units (5] through the V5L (National
RECEIVED DATE +15 Jul 2022 Metralagy institute of Nethedands) via Certificate
MEASUREMENT DATE 225 Jul 2022 number: GZ211901
ISSUE DATE 126 Jul 2022
Uneertainty of Measurement:
The reported uncertainty of measurement is bosed
ENVIRONMENTAL CONDITIONS: an the standard uncertainty multiplied by o
Ambient condition in the laboratary are as fallow: Foerage Jactar k=2, W:hi::iora narmal o
Temperature H230E30 kS of mately 95%, The stancird ncertaink
. app \ ¥
Relotive Hupnidiy ISRDELED ARH has been determined in accordance with the GLUIM
Atmaspheric Pressure 11010£10 hPa ‘Evaluation of meosurement
dato - Guide to the expression of uncertelnty In
measurément’
CALIBRATION CONDITION:
Preconditioning +24 hours at ambient conditions.
Measurement Condition : The average values during measurement are 24,8 "C and 55.1 %RH,
TABULATION OF RESULTS:

The table on next page give the measured values,

Calibratid by: | Wi pp TIROTY? ot i
l J ( bAr. Parinya Booncharcen

T Mr- Sorawit Thachalad - . 3 Calibration Department Manager
[ Miss Jittrapomn Lertsomphal \THEKN AL ASSOCIATES €., L1 ,J

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR W’Jhmﬂqﬁ)

IN WRITING FROM THE LABORATORY



Result of calibration:-

thout adjustment

Eunetion:- Pressure Measurement

Increasing Pressure

(inH,0)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00
22,00
24.00
26.00
28.00
30.00
32.00
34.00
35.80

The uncertainty of measurement was £ 0.11 inH;0

Range : 0 inH,0 to 38 inH.O

Scale Interval : 0.1 inHO( The Fifth Estimate )

UUC Indication
Applied Pressure  High-port side

(inH,0)
0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.02
13.02
14.02
15.04
16.04
17.02
18.00

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

The reported uncertainty of measurement was based on a standard uncertainty mulliplied

Low-port side
(inH;0)
0.00
-0.98
-1.98
-2.98
-3.98
-4.98
-6.00
-7.00
-8.00
-9.00
-10.00
-11.00
-12.00
-13.00
-14.00
-15.00
-16.00
-17.00
-17.96

Ap
(inH,0)
0.00
1.98
3.08
5.08
7.98
8.98
12.00
14.00
16.00
18.00
20.00
22.00
24.02
26.02
28.02
30.04
32.04
34.02
35.96

by a coverage factor k = 2, providing a level of confidence of approximately 85 %.

-olo-

Error
(inH,0)
0.00
-0.02
-0.02
-0.02
-0.02
-0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.02
0.02
0.04
0.04
0.02
0.16

Cert.No.: 23P1401
Page: 2of 2

Attopol F
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERYICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53444 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL, 0-2717-3000-24 FAX. (-2719-0484

Certificate No. : 23P1401
Page: 10f2

Certificate of Calibration

Equipment : U-Tube Manometer
Manufacturer: Dwyer This cartificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: =
1D No.: UAE.EFM.022/2560

Condition As-Received: Used ltem

Received Date: 26 April 2023

Calibration Date: 08 May 2023

Reference: 2304-0703WSC Submitted by: United Analyst and Engineering Consultant Co, Ltd

Ambient Temperature: ( 23 * 2 ) *C

Relative Humidity: (80 % 15 ) % 81 Sai Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar

The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P04, using * DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this resuit of calibration

1.Reference standards instuments :

Procedure used:

Instrument Model Serlal No. Certificate No. Due Date
PC106P 1188 MP-0137-22 24 Aug 2023

1) Pressure Calibrator
2.This result of calibration was made on reguested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4 This instrument was used clean air and oil as pressure media.
5 This instrument was calibrated by applled pressure to high-part (+) side and low-port {-) side opan to atmospheric pressure.
6.This instrument was installed In vertical arientalion and top of the pressure port was used as the reference level,
7.The certificate is valid only to the item calibrated on date and place of calibration,
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarrae Approved Signatory : Attepel P
Issue Date : 11 May 2023 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[/]/.Attapoi Panurach

enanslumuny
B 0314241



United Analyst and Engineering Consultant Co., Ltd.
2 Soi Udomsuk 41, Sukhumvit Read, Bangchak, Phrakhanong, Bangkok 10260

A

LRITHD ANALY ST AND ENGINEEFING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: uae@uaeconsultant.com

Test Date

~ MULTI-POINT GAS TEST REPORT

: Feb 15,2023

Equipment :

Gas Analyzer (NOz) Model : 42i Al

Manufacturer :  Thermo Scientific Serial Number : CM19050151
| Standard Gas Concentration Dilutor Detail

Sulphur Dicxide (S0z) 44,68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) A= fa _ PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 9848
Cylinder No. : EB0143262

Expiration Date :

Jun21,2024¢

Multi-point gas test data

e EXCE! LENCE
o Tel.0 2763 2828 Fax © Z763 2800 www.uaeconsultant.com E-mail; use@uaeconsultant.com RO Aedvd — AW A 2021
[ MULTI-POINT GAS TEST REPORT
[Equij t Gas Analyzer (NO2) [Model 42i
|Manufacturer [Thermo Sclentific |serial Number CM22387037
Std. gas O tration Dilutor Detail
Sulphur Dioxide (S0;) |44.58 Manufacturer Thierma Scientific
Nitric Oxide (NO) 45.94 Model 148
Carbon Monoxide (CO) |984.3 Serial Number 1180540071
Cylinder No. EB01432 |Expiration Date June 21, 2024
[ NOx & NO Muiti-Point Calibration |
[ ":‘:‘" m{ I':]"* "-"": ';“’] Difference | Percent | [o Ervor] [Res. Time (min.)
Level 1 0.0 0.9 0.9 0.90 0.90 0.90 s
Level 2 100.0 1004 100.4 0.40 0.40 0.40 5
Level 3 200.0 200.2 200.2 0.20 0.10 0.10 5
Level 4 300.0 3013 301.3 1.30 0.43 0,43 5
Level 5 400.0 401.5 4015 1.50 0.38 0.28 5
R Slope Intercept g 0.44 5
NOx 1.000 1.002 0440  |Criteria 5.00 10
NO 1.000 1.002 0.440
4500
) [ 50 50,1 250.0 300.0 1 2000 4500
& Value (pphy)
NOZ2 Multi-Point Calibration
Poirk Cal. Setting Analyzer Reading
Ref. NO 0, NO,Cal | Read.NO, | Read. NOx | Read.NO |Res. Time (min.)
1 450.0 100.0 100.0 99.1 4527 3536 5
2 450.0 200.0 200.0 200.2 447.8 247.6 5
3 450.0 300.0 300.0 3015 451.8 150.3 5
4 450.0 400.0 400.0 400.8 449.1 48.3 5
Slope 1.006 Intercept -1.200 R 1.000
Ref. NO | Read. NO, [Read. NOX,, Convert NO,| 9oConvert Avg Criteria
1 450.0 352.4 451.3 98.9 98.9
2 450.0 246.6 446.4 190.8 999 S S
3 450.0 149.5 450.4 300.9 100.3
4 450.0 47.8 447.7 400.0 100.0
7 . =
Calibrate by ﬁ ?}Ojra" ;6’4 Approve by %ﬂt n
Calibration Date _/ { 2 /{6 Approved Date Tv ) 7 o ="2 ¥ |
1
enaslumun

Reference Value (ppb) .ﬁnal\f::rpz;splay Difference Error | Percent Error [%b Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 201.1 1.10 0.55 0.55
Level 4 60.00% 300.0 300.9 0.50 0.30 0.30
Level 5 50.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.35
:Acceptable Limit + 5%
i | Multi-Point Gas Test Chart |

P |

S 350 - -

F a0 /,rﬁgl” —

§ 250 e

S 200 e 1

£ 1m0 | I

a

& 100 +— 08

50 T
0 =55
0 50 100 150 200 250 300 350 400 450
Reference value {pph)
—+— Analyzor Display
),)' Calculate by . || MRpprove h‘rM
1 r !
et ot B el St L2215
Page 1 of 1
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50 5001 & I50 14001 CEATRED

um United Analyst and Engineering Consultant Co., Ltd.

A

United Analyst and Engineering Consultant Co., Ltd.

150 000 & 150 MO01 CEATIFED

SIV

3 Soi Udamsuk 41, Sukhumvit Read, Bangehak, Phrakhanong, Bangkok 10260 m = h - 3 Sol Udgmsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 — f—s
v g, Bang henge EXCFEl ENCE 9 bl = EXCELLENCE
Tel, 02763 2828 Fax 0 2763 2800 www.uaeconsuliant.com E-maill: uae@uasconsultant.com — e Aardes WA 2021 Tel.0 2763 2828 Fax 02763 2800 www.uaeconsultant.com E-mail: uzeBuasconsulant.com Er;f"ﬂ_ m;b“kmm arios. AWARTS 2021
[ MULTI-POINT GAS TEST REPORT |
[E t [Gas Anslyzer (102) [Model [2i | [ MULTI-POINT GAS TEST REPORT
Aden = = = - :
L [Temo Sdentific [seriat |om22387035 | [Equipment Gas Analyzer (NO2) [Model 42
R — e —— |Manufacturer Thermo Scientific Serial Number CM22387036
iphur Dioxide (50.) |44.68 Thermo Soentfic Isu. gas Concentration Dilutor Detail
Nitric Oxide (ND) 45,94 Model 146i Sulphur Dioxide (50;) [44.68 Manufact Thermo Scientific
Carbon ide (CO) |384.8 Serial Numb 1160540071 Nitric Oxide (NO) 45.94 Model 146i
Cylinder No. EBO01432 Expiration Date June 21, 2024 |carbon Monoxide (€0) |984.8 Serial Number 1180540071
Cylinder No. EB01432 |Expiration Date une 21, 2024
NOx & NO Multi-Point Calibrati i —
[ tion | NOx & NO Multi-Point Calibration
Differen Ref. Value | Read. Read. NO | Difference | Percent
o L ""]"" Eeunoy "‘t"'!""l < | Pereent | (o Error] [Res. Time (min) Point tash) : mg.:” ; m’: e : [% Error ] |Res. Time (min.)
Level 1 0,0 15 1.5 1.50 1.50 1.50 E Level 1 0.0 1.5 1.5 1.50 1.50 1.50 5
Level 2 100.0 293 933 -0.70 -0.70 0.70 5 Level 2 100.0 100.3. 100.3 0.30 0.30 0.30 5
Leielis Al 5T 2020 200 400 100 5 Level 3 200.0 200.9 2009 0.50 0.45 0.45 5
L] 3000 At 3010 1.0 282 033 5 Level 4 300.0 3010 3010 .00 0.33 0.33 5
Eeveli> "Dn”‘u 23 2287 e L 2":2 - Level 5 400.0 4022 4022 2.20 0.55 0.55 5
. ntercept |Avera 0.63 5
NOx 1.000 0.998 1,080 |Criteria 500 10 ;m Sope el g 750“ <= == et
IHD 1.000 0.998 1.080 NOx ) 1.002 - 8 -
NO 1.000 1.002 0.760
A500
' = p=10021x+ 0,76
-
100.¢ o
e
0f1.¢ 150 0 5 400 &0 50.0
jatie Cib oo
) 3 50.0 100.0 55'\' "| 300.0 { 10 450
NO2 Multi-Point Calibration
Cal. Setting Analyzer Readi
Ref. NO o NO,Cal | Read.NO, | Read. NOx | Read.NO |Res. Time (min.) | NOZ Mult Callbrath
1 450.0 100.0 100.0 99.8 450.5 3507 5 Point el AaINEek e
2 450.0 200.0 200.0 199 449.1 250.1 5 Ref. NO 05 NO,Cal | Read.NO, | Read. NOx | Read.NO |Res. Time (min.)
3 450.0 300.0 300.0 300.6 450 149.4 5 1 450.0 100.0 100.0 100.7 453,2 352.5 5
4 450.0 400.0 400.0 398.4 448.7 50.3 5 2 450,0 200.0 200.0 198.2 447.8 249.6 5
Slope 0.997 P 0.100 R 1,000 3 4500 300.0 300.0 302.1 447.3 145.2 5
Ref, NO | Read. NO,,, [Read. NOX,] Convert NO;| %Convert Avg Criteria 4 450.0 400.0 400.0 396.4 447.3 50.9 5
1 450.0 3503 450.3 100.0 100.0 Slope 0.991 Intercept 1.600 R 1,000
2 2280 2493 0.9 1994 0 1000 96-104 Ref.NO_| Read. NO,,, [Read. NOx,, Convert NO,| %Convert | _ Avg Criteria
: ::Eg :‘:': ::'2 ;g;'i 1;9”: 1 450.0 351.0 451.5 100.5 1005
: . E . - 2 450.0 248.3 446.1 197.8 98.9 % St
" . ' - - b . =
Calibrate by 5})’”4& Approve by /)ﬁz' Norn - 3 450.0 144.1 445.6 3015 100.5
Calibration Date 3 /’51 /g y Approved Date 2. v ]7 23}3 4 450.0 50.0 445.6 395.6 98.9
Calibrate by /E’} o chaw GomSon Approve by /7 ﬁé&\wu K-
Calibration Date Approved Date
2 /n/4t P 2 jLIy 2023
ay Ty
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MULTI-POINT GAS TEST REPORT
Equipment Gas Analyzer (NO2) |Model 42§
Manufacturer Thermo Scientific Serial Numb CM22387038
Std. gas Concentration Dilutor Detail
Sulphur Dioxide (50;) |44.68 Manufacturer Therme Sdentific
Nitric Oxide (NO) 45.94 Model 146i
Carbon Monoxide (CO) |954.8 Serial Number 1180540071
Cylinder No. EBD1432 Expiration Date June 21, 2024
|_ NOx & NO Multi-Point Calibration |
Point Re:;;l;:e Re?d._NOx Read. I:O Dlﬁ:rr;r:ce PaE::sr\l [% Error ] [Res. Time (min.)
Level 1 0.0 0.2 0.2 0.20 0.20 0.20 5
Level 2 100.0 100.3 100.3 0.30 0.30 0.30 5
Lavel 3 200.0 200.2 200.2 0.20 0.10 0.10 5
Level 4 300.0 301.5 3015 1.50 0.50 0.50 5
Level 5 400.0 400.0 400.0 0.00 0.00 0.00 5
R Slope Intercept |Average 0.22 5
NOx 1.000 1.001 0.280 Criteria 5.00 10
NO 1.000 1.001 0.280
450.0
400.0 y=10021c+0.44 8
. 3500 o £
f'.f 300.0 _,.--*"'"/-
% 2500 T 3
3 —
g 200.0 e
T 1500 o a
€ yog0 = e
50.0 e =
00 6
0.0 50,0 100.0 150.0 200.0 2500 300.0 350.0 400.0 450.0
Reference Value (ppb)
NO2 Multi-Point Calibration
Point : Cal. Setting : Analyzer Readi
Ref. NO 0, NO;Cal | Read. NO; | Read. NOx | Read. NO |Res. Time (min.)
1 450.0 100.0 100.0 100.3 447.8 347.5 5
2 450.0 200.0 200.0 201.6 446.9 245.3 5
3 450.0 300.0 300.0 298.2 449.1 150.9 5
4 450.0 400.0 400.0 397.2 449.6 52.4 5
Slope 0.987 Intercept 2.500 R 1.000
Ref. NO Read. NO,; |Read. MOx!ﬁ Convert Noﬂ Y Convert Avg Criteria
1 450.0 346.9 447.2 100.2 100.2
2 450.0 244.8 446.3 201.4 100.7
3 450.0 150.5 48,5 298.0 99,3 R W
4 450.0 52.1 449.0 396.9 99.2

Approve by %ﬂ'ﬂ M-

Approved Date 2_ TUIV 2—02..3

Calibrate by ﬂf b fwd

Calibration Date d,f,l. I3 1
enanslumua

LKE\E United Analyst and Engineering Consultant Co., Ltd.
3 Sai Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260
;;‘L?;%‘ﬂ:::;:ﬁfx: Tel. 0 2763 2828 Fax 0 2763 2800 www.ugeconsultant.com E-mail: uae@uaeconsultant.com
= T oS

MULTI-POINT GAS TEST REPORT

Test Date : Jan 16,2023

Equipment : Gas Analyzer (NOz) oo T Model': 42 N e

Manufacturer : Thermo Scientific Serial Number : CM19050150
| Standard Gas Concentration Dilutor Detail
Sulphur Digxide (S0z) 468 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 4594 PPM  Model: 146 Ty
Methane (CHa) -t _ PPM  Serial Number : 1180540071
Carbon Monaxide (CQ) 8848 1
Cylinder No. : EBD143262
Expiration Date : Jun 21,2024
4 L Multi-point gas testdata
Reference Value (ppb) Analyz(::;l[:;salay Difference Error | Percent Error [%s Error ]
Level 1 Zera 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 |SD.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.21
:Acceptable Limit 4 5%
& Multi-Point Gas Test Chart |

s a0 —— — 4000

=

2 30 —_— — - P

g 800 49— — - —_— L z —

o % | - —_— el i

,‘lﬁn 250

o 200 +— 4 S IS ee——————

§- 1680 43— . — —— t—

£ 100 e 1 [ 1 e

S .

50 4 5 ) A —| ! -
0 =55
] 50 100 150 200 250 300 350 400 450
Reference value (pph)
—+— Analyzer Display

ppoe iy
1., 34,1023 '

Page 1 of 1
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% United Analyst and Engineering Consultant Co., Ltd. % United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Sol Udomsuk 41, Sukhurmvit Road, Bangchak, Phrakhanong, Bangkok 10260

e unaTEg ENGINEERNG
CosucmT touenn eren Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultart.com cousucran cowray Lures Tel, 0 2763 2828 Fax 0 2763 2600 www.uaeconsultant.com E-mall; uae@uaeconsultant.com
e S ——— E—

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date :Jan 11,2023 Test Date : Apr 20,2023
Equipment : _Gas Analyzer (NOz) Z Model : RN dCSHTER Equipment : Gas Analyzer (NOz) s 4 Model : e RN
Manufacturer :  Thermo Scientific Serial Number : CMOB130002 Manufacturer:  Thermo Electron Corporation Serial Number : 0517512001 |
| - — - i |
| Standard Gas Concentration Dilutor Detail _ Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) PPM  Manufacturer : Thermo Scientific L Sulphur Dioxide (SOz) 0 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) e i PPM  Model : 1461 Nitric Oxide (NO) _45.94 PPM  Model: 146i = R
Methane (CHs) - ~ PPM  Serial Number : 1180540071 Methane (CHa) <) PPM  Serlal Number : 1180540071
Carbon Monoxide (CO) 9848 Carban Manoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : _EB0143262
Expiration Date : Jun212024 l Expiration Date : Jun 21,2024
Multi-point gas test data EP TR e BTN Multi-point gas testdata
Analyzer i Analyzer Display
Reference Value b G Difference Error |Percent Error %% Error | Reference Value b Difference Error | Percent Error % Error
(ppb) Display (ppb) [ ] . (ppb) (ppb) [%6 Error ]
Level 1 |Zero 0.0 0.0 0.00 0.00 0,00 | Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 120.00% 100.0 100.6 0.60 0.60 0.60 Level 2 20.00% 100.0 101.2 1.20 1.19 1.19
Level 3 140.00% 200.0 200.4 0.40 0.20 0.20 | Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 |60.00% 300.0 300.9 0.50 0.30 0.30 | [Level & |60.00% 300.0 3011 1.10 0.37 0.37
Level § 80,00% 400.0 400.0 0,00 0.00 0.00 | Level 5§ 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.22 | Remark : Measuring Range 500.0 ppb Average Difference (%) 0.38
Acceptable Limit £ 5% GRS LY S
. I—Multi-Point Gas Test chﬂl’tl | 450 Multi-Point Gas Test Chart
5 00 +96:6 | 5 :22 T ' ——t—400:8—|
& 250 g — . ! ~
F 300 S0 F 04— | /,4165/
20 g IS — . | |
a | = w0 db— I lags |
5 200 B4 8
5 pri %, 150 44— L L : 2= L !
E i 7 & oo . 27— ! e}
E=4 ot 50 - | S—
50 0 |
0 455 o 50 100 150 200 50
0 50 100 150 200 250 300 350 400 450 RaaIbN Al 56 C 30 = e e
Reference value (ppb) | PP
| —+— Analyzer Display
l —*— Analyzer Display I o S .
| —_— =

Calculate by prove by Cajeatute by prove by
j/;g:,{m Gomaon %«M s _Fr!’ﬂqlwmf K. e W
A o hedes | = IO 2.1 A0 227

Page 1 of 1 Page 1 0f 1
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@g@ United Analyst and Engineering Consultant Co., Lid.

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

o sossean anea  Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
— — s
MULTI-POINT GAS TEST REPORT
Test Date :Jan 9,2023
Equipment : Gas Analyzer (NOz) Model : 42§
Manufacturer : Thermo Scientific =IOy Serial Number : CM19050149 = el
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (50z) 4468  PPM  Manufacturer: Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CH4) % PPM  Serfal Number : 1180540071
Carbon Monoxide (CO) sl
Cylinder No. : EB0143262

Expiration Date :

Jun 21,2024

i _ Multi-pointgastestdata

Reference Value (ppb) ﬂnalvz(l;;ll:)lsplav Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 201.2 1.20 0.60 0.60
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 B0.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.32
:Acceptable Limit + 5%
g Multi-Point Gas Test Chart |

— 400 4600

=

% aE0

F  am — //ﬂK

& =

S w ! - ///101/2/ - —1

S 150

2 —‘!é'ea/

50 = z | I
0 =55 +
0 50 100 150 200 250 300 350 400 450
Referance value (pph)

= Calculate by
ek, S

O b

Page 1 of 1
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% United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

CowsuLAN: couran camen el 0 2763 2828 Fax 0 2763 2600 www.uaeconsultant.com E-mail; uae@uaeconsultant,com
= =
MULTI-POINT GAS TEST REPORT 3
Test Date : Feb 15,2023
| = .
Equipment : _ Gas Analyzer (NOz) Model : 42i HWE
Manufacturer :  Thermo Scientific Serial Number : €M19050148
Standard Gas Concentration Dilutor Detail
|
Sulphur Diexide (SOz) 44.68 PPM  Manufacturer : = |
Nitric Oxide (NO) 4594  PPM  Model: 146i :
Methane (CHa4) = ~ PpM  Serial Number : 1180540071 |
Carbon Monaxide (CO) OBfB -t e
Cylinder No. : EB0143262 :
Expiration Date : _Jun 21,2024
[ ma Tl R R
Reference Value (ppb) ﬁnalyz(:;:;splay Difference Error | Percent Error [% Error ]
level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.2 0.20 0.20 0.20
Level 3 40.00% 200.0 201.0 1.00 0.50 0.50
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 |
Level § B0.00% 400.0 400.0 0.00 0.00 0.00 |
Remark : Measuring Range 500.0 pph Average Difference (%) 0.20 |
:Acceptable Limit + 5%
i . Multi-Point Gas Test Chart |
= W 46—
g om0 ! - 1
& 300 T /‘ﬁﬁa/ _
| & 01— : : -
| T _ T ! -
= 150 1 ! ! I
2
= 100 . 0z o
50
0 +5% |
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Display
Calculate by
b omgen”
2. ﬁ”' ......
A IS A
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United Analyst and Engineering Consultant Co., Lid.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: uae@uasconsultant.com

MULTI-POINT GAS TEST REPORT -

Test Date : Apr 4,2023
Equipment : Gas Analyzer (S0z) Model : 43C a2
Manufacturer:  Thermo Electron Corporation Serial Number : 0517512002 -
| Standard Gas Concentration Dilutor Detail
Suiphur Dioxide (S02) 4468 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 4594 = PPM Model: 146i
Methane (CHa) - PPM Serial Number: 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EBO143262
Expiration Date : Jun 24,2024
| ESE T N U _ Muiti-point gas test data i
Analyzer .
Reference Value (ppb) Display (ppb) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0,0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 102.5 2.50 2.44 2.44
Level 3 40.00% 200.0 201.6 1.60 0.79 0.79
Level 4 60.00% 300.0 301.9 1.90 0.63 0.63
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
| Remark : Measuring Range 500.0 ppb Average Difference (%) 0.77 |
:Acceptable Limit + 5% |
G Multi-Point Gas Test Chart | l
— 400 4066 |
1 -3
8 |
| E S =
| g om0
5 200 e
.,§~ 150
< 100 &
50
0 +=58
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
I ~—+— Analyzer Display |
llf]:a_!cul teb;(r Appf%ﬁ " ‘
APna... Lo |
-
th ..... T LP ..... faadedss G L1L Fabeliize !7’623’ |
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AUINITED ANALYET AN ENGIMIERING.
COMSLLTANT COMPANY LMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www,uasconsuftant.com E-mail; uae@uaeconsultant.com

e e — = —_——
YT MULTI-POINT GAS TEST REPORT L
Test Date :Apr 19,2023
|
Equipment : Gas Analyzer (SO2) Model : 43C =
Manufacturer:  Thermo Electron Corporation Serial Number : 0517512003 l
— - o - 1
| Standard Gas Concentration Dilutor Detail N
Sulphur Diaxide (S0z) 4468 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 4594 PPM  Model : 146i
Methane (CHa) o 1y - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : _EB0143262

Expiration Date .

4,2024

Multi-point gas test data

'T_

Ref Analyzer o
erence Value (pph) Display (ppb) Difference Error |Percent Error| [% Error ]
Level 1 [Zero 0.0 0.0 0.00 0.00 0.00
Lavel 2 20.00% 100.0 101.8 1,80 1.77 1.77
| Level 3 [40.00% 200.0 201.5 1.50 0.74 0.74
Level 4 |60.00% 300.0 3019 1.90 0.63 0.63
Level 5 180.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.63
:Acceptable Limit £ 5%
i [Multi-Point Gas Test Chart]
= 400 it
= -
2 350
E 300 8
a 250
E 200 i
B 150
< 100 T
50
0 455
0 50 100 150 200 250 300 350 400 450
Reference value (pph)
] —+— Analyzer Display |
Calculate |
A T ’,ﬁf:: s
Aphiwel,... K. e s Y e
4 6 202
Hoa 4.4 Jrv?
Page 1 of 1 1 '



ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e AT Cowns Lanee Tel, 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mall: vae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

&E\E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Aoad, Bangchak, Phrakhanong, Bangkok 10260

TS AMAL YST AND ENGIEER

COMEULTANT COMPAIFY unn:; Tel. 0 2763 2828 Fax 0 2763 2800 www.uaecansuitant.com E-mall: ueeBuaeconsultant.com

MULTI-POINT GAS TEST REPORT

‘ TestDate  :Apr7,2023

Model : 43C

Equipment : Gas Analyzer (SO2) £
Manufacturer : Thermo Enviranmental Instruments Serial Number : _43C-65007-345
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) ~ 44.68 ~ PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 ~ PPM  Model: 1461 ]
Methane (CHa) = b _ PPM  Serial Number : 1180540071
Carbon Monaxide (CO) 9Rdl
Cylinder No. : EB0143262

Expiration Date :

Jun 24,2024

| TestDate  : Apr 25,2023
l i
Equipment : Gas Analyzer (S0z) Model ; 43¢
Manufacturer : Thermo Environmental Instruments Serial Number : 43C-76465-383
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 4468 PPM  Manufacturer :
Nitric Oxide (NO) 4594 PPM  Model :
Methane (CHs) =Rl PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 9848
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024
“ﬁu_lt_i-polnt gas f..e__sﬁah Hiz
Analyzer 2
Reference Value (pphb) Display (ppb) Difference Error |Percent Error| [% Error ]
Level 1 Zerm 0.0 0.0 0,00 0,00 0.00
Level 2 20.00% 100.0 101.5 1.50 1.48 1.48
Level 3 40.00% 200.0 201.7 1.70 0.84 0.84
Level 4 160.00% 300.0 3013 1.30 0,43 0.43
Level 5 80.00% 400.,0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.55
‘Acceptable Limit £ 5%
” [Multi-Point Gas Test Chart]
= 400 A
2 350
g =
& 250
o
E 200 Sera
= 150
o
£ 100 e
50
¢ +~g8
[t} 50 100 150 200 250 300 350 400 450
Reference value (pphb)
| —e— Anahyzer Display |
Calculate by ve by
oen U
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E RSN Multi-point gas test data LIaen e
‘ Reference Value (ppb) knaly?:;:)lspiay Difference Error | Percent Error [%e Error ]
Level 1 Zaro 0.0 0.0 0.00 0.00 0,00
Level 2 20.00% 100.0 102.2 2.20 2.15 2.15
Leval 3 40.00% 200.0 201.7 1.70 0.84 0.84
Level 4 60.00% 300.0 30L5 1.50 0.50 0.50
‘ Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 pph Average Difference (%) 0.70
‘Acceptable Limit + 5%
- Multi-Point Gas Test Chart |
= 400 — T — = +—480:0—|
8 ®mt+— . .
& 300 . —F-5
g 250 | —
o 200 +—
E- 150
2
50 = =
0 48
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
i —.t.i_inulperl!ilpiny
icic o SR |
Qalculabe by ﬁﬁo\m by
Aohiwot K. Ko 1
Frosseerettensmunemetisesersnns.  idiesssssnsssiied s
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United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

consuLTMT coumasy Lowten 181, 0 2763 2828 Fax 0 2763 2800 www.Laec com E-mail; uae@ ftant.com
—_——— =
| ' Y MULTI-POINT GAS TEST REPORT x
Test Date :Mar 7,2023
| Equipment : Gas Analyzer (SOz) Model : 43i
| Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387062 |
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model ; 146 =IE |
Methane (CHs) b PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 9848
Cylinder No. : EBO143262
Expiration Date : Jun 24,2024

Multi-point gas test data_

Reference Value (pph) Analv::;lb:l)lsplay Difference Error | Percent Error [% Error ]
Level 1 |Zero 0.0 0.0 0.00 0.00 0,00 |
Level 2 20.00% 100.0 100.2 0.20 0.20 0.20 |
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.17
tAcceptable Limit + 5%
- 'Multi-Point Gas Test Chart | |
i 400 A090—|
=]
g w0 -
T e /,-4&9/7/
& 20 B
(=1
200 —— —
é. 150 = L — |
£ 1004 s
50 4— i
0 4=5E L
0 50 100 150 200 250 300 350 400 450
Reference value (pph)
—o—AnaIyzerDiii)I.ay |
Calculate by ove by
Aphinal, Ko i |
A
23
AW Lot M. 225 |
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United Analyst and Engineering Consultant Co., Ltd.

UNTEL AWASYHT AMD ENGINEERNG

comsuLTant cowpmny carres 181 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@uasconsultant.com

3 Boi Udomsuk 41, Sukhurmvit Road, Bangehak, Phrakhanong, Bangkok 10260

MULTI-POINT GAS TEST REPORT

Test Date : May 3,2023

Equipment : _ Gas Analyzer (SOz) _ Model :
Manufacturer:  Thermo Environmental Instruments Serial Number :
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) 468 PPM  Manufacturer :
Nitric Oxide (NO) 4594 PPM  Model :

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

Cylinder No. : EB0143262

Expiration Date :

43C
43C-62236-334

Thermo SCIENTIFIC
b7 I
1180540071

i hes _ Multi-point gas test data_ =
Reference Value (ppb) ﬁua!y:(r::]lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 101.7 1.70 1.67 1,67
Level 3 40.00% 200.0 201.3 1,30 0.65 0.65
Level 4 60.00% 300.0 3019 1.90 0.63 0.63 |
Lavel 5 80.00% 400.0 400.0 0.00 0.00 0.00
Rermark : Measuring Range 500.0 ppb Average Difference (%) 0.59
sAcceptable Limit + 5%
s | Multi-Point Gas Test Chart |

oy ABE-0—

g
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=
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Calculate by
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-Hirgas.

an Alr Liquide company

Airgas Specialty Gases
Airgas USA, LLC

630 United Drive
Durbam, NC27713
Alrgas,com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

www.uaeconsultant.com

uAE usun g luifia noutndad woud 1BUdlese Aaoudataur Mo é““”"“ =

SONEC TI025

Arermditee Awarded

MULTI-POINT GAS TEST REPORT

Part Number: ED4NISSE15A01D3 Reference Number; 122-402135167-1
Cylinder Number:  EB0143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Outlet: 660

Gas Code; CO,NO,NOX, 502 BALN Cerification Date:  Jun 21, 2021

Expiration Date: Jun 21, 2024

Ceificalion perdormed in accordance wilks ‘EF'& Traczabil
BO0/R-12/531, using the assay proced

n;r Mocal for Assay and Certificalion cf Gaseous CEBbramn Standards {May 2012)" decument EFA
for

uncenainty as stated below with a msuence Iauel ur 95% There are no sjgnlfcmllmpunnes which affect the use of this

does nol require

This cyllader has a tolal analylical
mixiure, All argona

rolefmole basis unless olherwise noled

Co hot Uisa This Cllinder below 100 Esni ie 0.7 Imegapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration  Concentration Method Uncertainty Dates
NOX 45,00 PPM 45.95 PPM G1 +0-1.4% NIST Traceable 0B/14/2021, 06/21/2021
NITRIC OXIDE 45.00 PPM 45,94 PPM &1 +/-1.4% NIST Traceable 06/14/2021, 08/21/2021
SULFUR DIOXIDE 45,00 PPM 44.58 PPM &1 +1-1.0% NIST Traceahle 061412021, 06/21/2021
CARBON MONOXIDE 1000 FPM 984.8 PPM 61 +0.7% NIST Traceable 0611472021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uneertainty Expiration Date
NTRAM 20081120 CCT0B0BE 49.82 PPM NITRIC OXIDE/NITROGEN +- 1.0% Feh 02, 2025
PRM 12386 DEB5025 9.91 PPM NITROGEN DIOXIDE/AIR +- 2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +a 24 Feb 18, 2023
NTRM 16011043 CC473277 48.02 PPM SULFUR DIOXIDE/INITROGEN +- 0.8% Jun 17, 2022
NTRM 14060119 CC434277 §90.9 PPM CARBON MONOXIDENITROGEN +-0,6% Nov 15, 2025
‘The SRM, PRM or RGM noted abave is only in reference to the GMIS used in the assay and not part of he analysis,
ANALYTICAL EQUIPMENT
InstrumentiMake/Model Analytical Principle Last Multipoint Calibration
Micolet 6700 AMR0801332 CO FTIR Jun 03, 2021
Micolet 700 AHR0801333 NO FTIR Jun 03, 2021
Nicolet 6700 AHROB01333 NO2 FTIR Jun 03, 2021
Nicolet 6700 AHRO&01333 S02 FTIR Jun 03, 2021

Triad Data Available Upon Request

NOTES:PO #5221002807
GROSS WT: 28.40kg
NET WT: 4,73kg

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

Approved for Release

(N %auqu

Calibration Date ) (?. {;‘.

Approved Date

Z Tuly 2c2.3

|Equipment Gas Analyzer (NO2) Model 42i
Manufacturer Thermp Sdentific Serial Number CM22387039
Std. gas Concentration Dilutor Detail
Sulphur Dioxide (S0O;) |44.68 Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 Model 146| :
Carbon Monoxide (CO) [984.8 Serial Number 1180540071
Cylinder No. EB01432 Expiration Date June 21, 2024
NOx & NO Multi-Point Calibration |
point | Ref-Value | Read. NOx | Read.NO | Difference | Percent [% Error] |Res. Time (min.)
{ppb) {pphb) {ppb) Error Error =
Level 1 0.0 0.5 0.5 0.50 0.50 0.50 5
Level 2 100.0 100.4 100.4 0.40 0.40 0.40 5
Level 3 200.0 200.5 200.5 0.50 0.25 0.25 S
Level 4 300.0 301.8 301.8 1.80 0.60 0.60 3
Level 5 400.0 400.0 400.0 0.00 0.00 0.00 5
R Slope Intercept |Average 0.35 s
NOx 1.000 1.000 0.560 Criteria 5.00 10
NO 1.000 1.000 0.560
¥ =1.0021x +
o.o < LFRI 100.0 150.0 0.0 80.0 40 (4]
Ref, & Value {pph)
NO2 Multi-Point Calibration |
Cal. Setting Analyzer Reading
rane Ref. NO 0, NO, Cal Read, NO, | Read. NOx | Read. NO |Res.Time (min.)
1 450.0 100.0 100.0 100 449.1 349.1 5
2 450.0 200.0 200.0 198.6 447.3 248.7 5
3 450.0 300.0 300.0 297.3 450 152.7 5
4 450.0 400.0 400.0 398 44B.7 50.7 5
Slope 0.993 Intercept 0.300 R 1.000
Ref. NO | Read, NO,; |[Read. NOx, | Convert NO,| % Convert Avg Criteria
1 450,0 348.4 448.4 100.0 100.0
2 450.0 248.0 146.6 198.5 993 99.4 95-104
3 450.0 1521 449.3 2097.2 99.1
4 450.0 50.1 448.0 397.8 98.5
Calibrate by Af”li Ht.\f Approve by fﬁf//km h.

ienanslummuny
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covsinaur comny canes. Tel. 0 2763 2828 Fax 0 2763 2600 www.L

United Analyst and Engineering Consultant Co., Ltd.

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

iltant.com E-mail: uas@ C \ltant.com

EAE

UMTED ANAYST AND ENGINEERING
COMEULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uaeconsultant.com

- — —_— -
REY TR T MULTI-POINT GAS TEST REPORT TRV T <00
|
| Test Date : Apr7,2023
Equipment : Gas Analyzer (SOz) Model : 3£ -
Manufacturer:  Thermo Electron Corporation Serial Number : 43C-0611116459 i
Sulphur Dioxide (S0z) PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 5.94 PPM  Model : 1461 = 1%,
Methane (CH.) =l | PPM Serial Number : 1180540071
Carbon Monaoxide (CO) e o
Cylinder No, EB0143262
Expiration Date : Jun 24,2024
: L3 2 _ Multi-point gas test data T
Analyzer Display | .
Reference Value (ppb) (ppb) Difference Error | Percent Error [% Error ]
| |Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 101.9 1.90 1,86 1.86
Level 3 40.00% 200.0 201.5 1.50 0.74 0.74
Level 4 60.00% 300.0 301.7 1.70 0.56 0.56 |
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.63
‘Acceptable Limit + 5%
e Multi-Point Gas Test Chart |
= 400 — ; PETI
B gm0 ~
8
T 300 —
_g 250 ! -
g 200 +——t 75
%- 150 =
L il 9 |
50— |
0 gy ! |
0 50 100 150 200 250 300 80 400 450
Reference value (pph)
_—:Anal:mr Display
Calculate by %mve by |
" 41
Pohingd.. 1 [l s |
.40 . s L ez .
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2 MULTI-POINT GAS TEST REPORT i
Test Date : May 3,2023
Equipment : Gas Analyzer (SOz) ~ Model: [ B
Manufacturer:  Thermo Electron Corporation Serial Number : 43C-0607415779
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) AeE A PPM  Manufacturer : 1
Nitric Oxide (NO) 4599 PPM Model : 146i s i)
Methane (CHs) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EBD143262
Expiration Date ; Jun 24,2024
| ~ Multi-point gas test data = E
Analyzer ¥
Reference Value b 7t Difference Error [Percent Error % Error
(ppb) Display (pph) [ ]
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 120.00% 100.0 101.3 1.30 1.28 1.28
Level 3 140.00% 200.0 201.1 1,10 0.55 0.55
Level 4 |60,00% 300.0 301.5 1,50 0,50 0.50
Level 5  |80.00% 400.0 400.0 0,00 0.00 0,00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.47
:Acceptable Limit & 5%
i [Multi-Point Gas Test Chart]
P 400 v
=
2 350
E 300 5
& 20 |
E. 200 -t
2 150
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Reference value (ppb)
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Calculate by
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangechak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2783 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

INAE

UNITED ANALYST AND ENGINEERNG
GONSULTANT COMPANY LIMTED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

= —
MULTI-POINT GAS TEST REPORT
Test Date : Mar 14,2023
Equipment : Gas Analyzer (CO} Model : 48i
Manufacturer:  Thermo Scientific Serial Number ; 1180540069

Standard Gas Concentration

Sulphur Dioxide (S0z)
Nitric Oxide (NO)
Methane (CHs)
Carbon Monoxide (CO)
Cylinder No. :
Expiration Date :

44.68
45.94

984.8
EB0143262

Jun 20,2024

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

Multi-point gas test data

Thermo Scientific
146i
1180540071

Reference Value (ppm) Analy::;:;sp]ay Difference Error | Percent Error [%0 Error ] |
Level 1 Zero 0.0 0.0 0.0 0.0 0.0 |
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.5 0.5 2.4 2.4
Level 4 60.00% 30.0 30.8 0.8 6 2.6
Level 5 B80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.32
‘Acceptable Limit + 5%
[Multi-Point Gas Test Chart |
50

g =+ 400

F L‘a'd{f

= 30,
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Calculate by /ﬁ;rove by
;— "hnrua_ ,{' f ' bera
£ lez
ld ;;LE‘ ..... ., {4“‘; -

Page 1 of 1

enaslumun

MULTI-POINT GAS TEST REPORT
Test Date : Dec 8,2023
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo Scientific Serial Number : 1180540068
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analy::;:)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.7 0.7 0.7
Level 2 20.00% 10.0 10.8 0.8 7.4 7.4
Level 3 40.00% 20.0 20.7 0.7 3.4 3.4
Level 4 60.00% 30.0 30.6 0.6 2.0 2.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.69
:Acceptable Limit £ 5%
Multi-Point Gas Test Chart |
50
€
g 40.0
z
E_ .6
S 7
Y
k] 8
<
<
0 v
0 50
Reference value (ppm)
—— Analyzer Display
Calculate by Approve by
) ” i
T R 20 S v B 286072023
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i ? % United Analyst and Engineering Consultant Co., Ltd.
. ir A:rgas U%%eii[:!:u' Oa 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ﬁiggas, 630 United Drive conau v coueaur ares Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: uae@uaeconsultant.com
2n Al Liguids company D_urha;a,m NCa7n3
- AS TEST REPORT
| CERTIFICATE OF ANALYSIS MULTI-POINT G
? Grade of Product: EPA Protocol TestDate  :Nov9,2023
Part Number: EQ4NISSE15A01D3 Reference Number: 122-402135167-1
Cylinder Number: ~ EB0143262 Cylinder Volume:  144.4 CF Equipment : Gas Analyzer (CO) Model : 48i
i Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG . p— Serial Number : CM08140003
i PGVP Number: B22021 Valve Outlet: 660 Manufacturer : _Thermo Scientific
. Gas Code; CO,NQ,NOX,802,BALN Certification Date:  Jun 21, 2021

Expiration Date: Jun 21, 2024

Standard Gas Concentration Dilutor Detail
Cenficali din accor il s ficalion of Gaseous C " g - . ienti
2 DJ'FL : zlrlseapfz'?gm:e : ;:;0, dance maf:ﬂ’a'-’f-’- iy Protocel ‘f'ordnamngq cu:;!rpﬁcaum i bratio e iy I?:diﬂ?sa o mmﬁ& Sulphur Dioxide (S02) 4468  PPM  Manufacturer : The.rmo Scientific
uncenainly as stated below with a confidence level of 955, Th&n:d?mrg:iganﬂ:m;ﬁﬂiﬁﬁgﬁo:&m the use of this mixiure, All argon & Nitric Oxide (NO) 4594  PPM Model : 146i
o ot Use Tns Cylinder below 100 pig .. 0.7 megepaseals Methane (CHa) - PPM Serial Number: 1180540071
ANALYTICAL RESULTS Carbon Monoxide (CO) 9848  PPM
Component Requested Actual Protocol  Total Relative Assay Cylinder No. : EB0143262
Concentration Concentration Method Unecertainty Dates Expiration Date : Jun20,2024
NOX 45,00 PPM 45.96 PPM [ +i-1.4% NIST Traceable 06/14/2021, 06/212021
NITRIC OXIDE 45.00 PPM 45.94 PP G1 +-1.4% NIST Traceable 06/14/2021, 06/21/2021 e
. - est data
i SULFUR DIOXIDE 45.00 PPM 44,58 PPM &1 +/1.0% NIST Traceable 061412021, 06/21/2021 Multi-point gas t
; CAREON MONOXIDE 1000 PPM 584.8 PPM G +-0.7% NIST Tracaable 06/14/2021 Analyzer Display | .
G Error | Percent Error [% Error ]
i NITROGEN Balance Reference Value (ppm) (ppm) Difference Error _
CALIBRATION STANDARDS Level L zero 0.0 00 20 2 75
Type  LotiD Cylinder No__ Concentration Uncertainty _ Expiration Date Level 2 [20.00% 10.0 ;g; 0-§ o 7
NTRM 20061120 CC70B088  40.62 PPM NITRIC OXIDE/NTTROGEN S 10% Feb 02, 2026 Level 3 140.00% 20.0 G 05 e 6
PRM 12386 DBB5025 9.91 PPM NITROGEN DIOXIDE/AIR +- 2.0% Feb 20, 2020 Level 4 |60.00% 30.0 . 0-6 T T
GMIS 401423838102 CC505581  4.348 PPM MITROGEN DIOXIDE/NITROGEN  +-24 Feb 18, 2023 Level 5 [80.00% 40.0 406 p— ” 9%
NTRM 16011043 CC473277  49.02 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Jun 17, 2022 Remark : Measuring Range 50.0 ppm Average Difference (%) :
NTRM 14080119 CCA434277 990.9 PPM CARBON MONOXIDENITROGEN ~ +-06% Nov 15, 2025 :Acceptable Limit + 5%
The SRM, PRM or RGM noted abave is only in referance to the GMIS used in the assa and net part of the analysis,
— e o e, S — - Multi-Point Gas Test ChartI
ANALYTICAL EQUIPMENT 50
InstrumentiMake/Model Analytical Principle Last Multipoint Calibration =5 406
Micolet 6700 AHR0801333 CO FTIR Jun 03, 2021 > )
Nicolet 6700 AHR0801338 NO FTIR Jun 03, 2021 g 5
Nicolst 6700 AHRO801333 NO2 FTR Jun 03, 2021 &
Nicolet 6700 AHRU801333 SO2 FTIR Jun 03, 2021 = 7
N
>
Triad Data Available Upon Request g 5
NOTES:PO #5221002807 0 =56 50
GROSS WT: 28.40kg 0
NET WT: 4.73kg Reference value (ppm)
—— Analyzer Display ‘
" Calculate by Approve by
. 11 2023 8 Nov , 2023
The analytical test results reported on this certificate relate only to = 8 / / /
the cylinder number specified above. This concludes the test report. g e e Z
{ACCREBFI’”EF)]
Page 1 of 1
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I_A—KEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 8,2023

Equipment : Gas Analyzer (CO) Model : APMA-370

Manufacturer : HORIBA Serial Number : YRLHTB7G

Expiration Date : Jun 20,2024

Standard Gas Concentration Dilutor Detail

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

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

Cylinder No. : EB0143262

Multi-point gas test data

Reference Value (ppm) Analy(z:;gl)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.6 0.6 0.6
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.6 0.6 2.0 2.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.68
:Acceptable Limit £ 5%
Multi-Point Gas Test Chart |
50

3

g 40.0

B

S 6

S 9

=

E] .7

<

0 &
0 50
Reference value (ppm)
—— Analyzer Display ‘
Calculate by Approve by
eSS v J 2 ). 2023 B/ RS6...2023.,
Page 1 of 1
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‘_& jﬂg United Analyst and Engineering Consultant Co., Ltd.

L ] 3 S0l Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

LINITED ANALYET AMD ENGREERING

cousuLTanT cousane Lwrie 1@l 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mall: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Feb 27,2023
Equipment : Gas Analyzer (S0z)
Manufacturer : Thermo SCIENTIFIC

Standard Gas Concentration

Sulphur Dioxide (S0z) 44.68
Nitric Oxide (NO) 45.94
Methane (CHa) -

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date ; Jun 24,2024

Model : 43i

Serial Number : 1200906876

Dilutor Detail
PPM Manufacturar

PPM Model ; 146i
PPM  Serial Number :

Multi-point gas test data

Thermo SCIENTIFIC

1180540071

Anal Displ 2
Reference Value (pph) Yi:;h;w 2y Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 201.3 1.30 0.65 0.65
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 BO.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28
:Acceptable Limit + 5%
. Multi-Point Gas Test Chart |

= 40 e —4 4000 —I

8 30 -

z 300

& 250

=1 i

5 200 —

E im0 . e

= : ——

5 100 - ———1=T00:5

50 —— ]
0 +=F5 |
0 50 100 150 200 250 300 350 400 450
Reference value (pph)
—+— hnalyzer Display
4 Calculate by
e e -
5,/ //g‘ w /{,fw\j_;'ét-f
27 1A
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www.uaeconsultant.com 2021 www.uaeconsultant.com AW, 2021
ISOVEC TOZS Aceredited #warded A G
[ MULTI-POINT GAS TEST REPORT
|Equipment Gas Analyzer (502) Model 431
[Manufacturer Thermo Scientific Serial Number CM22387054 [ MULTI-POINT GAS TEST REPORT
|Std. gas Concentration | Dilutor Detail |[Equipment Gas Analyzer (502) |Model 43
[Sulphur Dioxide (S0,) [44.68 [Manufacturer Thermo Scientific |Manufacturer | Therme Scientific |Serial Number CM22387063
Nitric Oxide (NO) 45.94 [Model 1461
Carbon Monoxide (CO) |984.8 |Serlal Number 1180540071 Std. gas Concentration Dilutor Detail
Cylinder No. EBD1432 |Expiraﬁ|:m Date June 21, 2024 Sulphur Dioxide (50;) |44.68 Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 Model 146i
] S02 Multi-Point Calibration | Carbon Monoxide (CO) |984.8 Serial Number 1180540071
Cylinder No. EB01432 Expiration Date June 21, 2024
2 Ref. Value | Read. SO2 | Difference Percent Res. Time
Point % [% Error ]
(ppb) (ppb) Error Error (min.) | S02 Multi-Point Calibration |
Level 1 Zero 0.0 1.0 1.00 1.00 1.00 5
Level 2 20 100.0 100.2 0.20 0.20 0.20 5 Ref. Value | Read.S02 | Difference | Percent Res. Time
Point % [% Error]
Level 3 40 200.0 200.3 0.30 0.15 0.15 5 (ppb) (ppb) Error Error (min.)
Level 4 60 300.0 300.7 0.70 0.23 0.23 5 Level 1 Zero 0.0 1.0 1.00 1.00 1.00 8
Level 5 80 400.0 400.0 0.00 0.00 0.00 5 Level 2 20 100.0 100.4 0.40 040 040 5
R Slope Intercept |Average 0.32 5 Level 3 40 200.0 200.3 0.30 0.15 0.15 5
1.000 0.999 0.740 Criteria 5.00 10 Level 4 60 300.0 300.2 0.20 0.07 0.07 5
Level 5 80 400.0 400.,0 0.00 0.00 0.00 5
R Slope Intercept |Average 0.32 5
300 1,000 0.998 0.820 |Criteria 5.00 10
400.0 y=0.9978x + 0.82©
. 3500 —-c—
oy ; - 450.0
& 3000 e
W L 400.0 ¥ =0.9978x + 0.82@
a3 250.0 e A
= 3500 e
2, 2000 o = o
£ s & 3000 -
T 1500 e s e
- - o 3 2500 e
A -
50.0 :.%n 2000 /_'_//a/
1506 =
0.0 8= 3" | ==
0o 50.0 000 1500 2000 2500 3000 3500 4000 4500 ioeq =
Reference Value {ppb) 50.0 __’_/..-"'
00 e=— :
m 0.0 50.0 100.0 150.0 300.0 250.0 300.0 350.0 400.0 450.0
Calibrate by n?hl'mt Approve by an M’ Reference Value (pph)
Calibration Date Approved Date
78t ¥ Avg 2023 .9 -
» i bM’rm
Calibrate by Hfh;wa}' Approve by
Calibration Date 3 /g )it Approved Date 9’ H(} 2023
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomeuk 41, Sukhumvit Foad, Bangehak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uaeBuaeconsultant.com

—— e —— e — =
T 2y  MULTI-POINT GAS TEST REPORT AT =
Test Date : Mar 7,2023
p— SRRt YR - il I —
Equipment : Gas Analyzer (SO2) Model : ) Ty Al |
| Manufacturer:  Thermo SCIENTIFIC Serial Number : 1200906874
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) _44.68 . ~ PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45,94 PPM  Model ; i1 LY | T
Methane (CHa) 5 _ PPM  Serial Number: 1180540071
| Carbon Menaxide (CO) 984.8 =
| Cylinder No, : _EB0143262
Expiration Date :

Jun 24,2024

Reference Value (ppb) D;p“;?::;h] Difference Error |Percent Error| [% Error ]

Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 101.1 1.10 1.09 1.09
Level 3 [40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.5 0.50 0.17 0.17
Level 5 80.00% 400,0 400.0 0,00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.31

:Acceptable Limit + 5%

- [Multi-Point Gas Test Chart |

= 400 |

E 350

£ 00 - |

E m

E. 200 6

2 150

£ 100 =

50
0 +=t4
o 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Display ]

SMzs !

| Calculate by

ke, Gom o

...... wen

ol sttt

......... f%*w“
V..,
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[ MULTI-POINT GAS TEST REPORT |
Equipment Gas Analyzer (SO2) |H_odel 43
Manufacturer Thermo Scientific |serial Number CM22387067
Std. gas Concentration Dilutor Detail
Sulphur Dioxide (S0,) |44.68 Manufacturer ‘Thermo Scientific
Nitric Oxide (NO) 45.94 Model 146i
Carbon Monoxide (CO) |984.8 Serial Number 1180540071
Cylinder No. EB01432 |Exp(ratlun Date June 21, 2024
[ S02 Muiti-Point Calibration |
A Ref. Value | Read.S02 | Difference | Percent Res. Time
Point O (ppb) (ppb) Ervor Error [%s Error ] (min.)
Level 1 Zero 0.0 1.0 1.00 1.00 1.00 5
Level 2 20 100.0 100.4 0.40 0.40 0.40 5
Level 3 40 200.0 201.3 1.30 0.65 0.65 5
Level 4 60 300.0 301.7 1.70 0.57 0.57 5
Level 5 80 400.0 400.0 0.00 0.00 0.00 5
R Slope Intercept |Average 0.52 5
1.000 0.999 1.020 Criteria 5.00 10
4500
400.0 ¥ =0.9978x + 0.82-9
. 350.0 '__/..-f"
& 3000 >
i e
3 2500 o
% 2000 /@/
T 1500 e
= 1000 //e/
/
50.0
0.0 @/
0.0 50.0 100.0 150.0 200.0 250.0 3000 3500 400.0 450.0
Reference Value (ppb)
calibrate by Aph wok Approve by {)(ﬁ;” ™m W
Calibration Date 4 /| 'l ’“ Approved Date &‘/j— ez
1
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LCKEE United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
consuLTanT cowrasy uwTen 1€ 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

LNITED ANALYST AND ENGINEERNG

LCKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
conisn o courane mares Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 15,2023

Equipment : Hydrocarbon Analyzer Model :

APHA-370

Manufacturer : HORIBA Serial Number :

93IN1MN9

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) o PPM Manufacturer :
Nitric Oxide (NO) = PPM Model :
Methane (CHq) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date :

Aug 4,2028

Multi-point gas test data

Reference Value (ppm) Analyz:'rmI:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.00 0.35 0.35 0.35 0.35
Level 2 80.00% 40.00 39.50 -0.50 -1.27 1.27
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.81
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
50

go

% B9.50

80

g

o

«©

c

<

10
0 _’JR
0 Référence value (ppm) 20 —— Analyzer Display 50
* Calculate by Approve by
f,.;'/, A er / d

1B d2u ] 2023

welBon /0 R66L/00. 2023

Page 1 of 1
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MULTI-POINT GAS TEST REPORT
Test Date : Dec 21,2023
Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : KWWV1R96
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) o PPM Manufacturer :
Nitric Oxide (NO) = PPM Model :
Methane (CHa4) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM
Cylinder No. : D824432
Expiration Date : Aug 4,2028
Multi-point gas test data
Reference Value (ppm) Analy::;:)splay Difference Error | Percent Error [% Error ]
level 1 |Zero | 0.00 0.40 0.40 0.40 0.40
Level 2 [80.00% | 40.00 39.40 -0.60 -1.52 1.52
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.96
:Acceptable Limit + 5%
Multi-Point Gas Test Chart|
50
go
£ B9.40
B0
2
3
20
2
<
10
0 #7540
0 Référence value (ppm) 20 —+— Analyzer Display 50
" Calculate by Approve by
I W :
Pl 120 2023, el 206 1. 2023,
Page 1 of 1
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LCKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
conisn o courane mares Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

LCKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
conisn o courane mares Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date : Dec 15,2023 Test Date : Dec 15,2023

Model :
Serial Number :

Model :
Serial Number :

APHA-370
93JN1MN9

Equipment :
Manufacturer :

Hydrocarbon Analyzer
HORIBA

APHA-370 Equipment :
HAMEHU5M Manufacturer :

Hydrocarbon Analyzer
HORIBA

Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) o PPM  Manufacturer : Sulphur Dioxide (S02) o PPM  Manufacturer :
Nitric Oxide (NO) = PPM Model : Nitric Oxide (NO) = PPM Model :
Methane (CHq) 39.8 PPM Serial Number : Methane (CHa4) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM Carbon Monoxide (CO) - PPM

Cylinder No. : D824432 Cylinder No. : D824432

Expiration Date : Aug 4,2028

Expiration Date : Aug 4,2028

Multi-point gas test data

Multi-point gas test data

Reference Value (ppm)

Analyzer Display

Difference Error
(ppm)

Percent Error

[% Error ]

Reference Value (ppm)

Analyzer Display

Difference Error
(ppm)

Percent Error

[% Error ]

level 1 |Zero | 0.00 0.30 0.30 0.30 0.30 Level 1 |zero 0.00 0.35 0.35 0.35 0.35

Level 2 [80.00% | 40.00 39.50 -0.50 -1.27 1.27 Level 2 [80.00% 40.00 39.50 -0.50 -1.27 1.27

Remark : Measuring Range 50.00 ppm Average Difference (%) 0.78 Remark : Measuring Range 50.00 ppm Average Difference (%) 0.81
:Acceptable Limit + 5% :Acceptable Limit + 5%

Multi-Point Gas Test Chart | Multi-Point Gas Test Chart|

5

=]
3]
=}

o

o

B9.50 B39.50

o

=1

_. Analyzer Dlsglay(ppm)
_ Analyzer Disglay(ppm)

o
5]

—— Analyzer Display 50 0 —— Analyzer Display 50

0 Référence value (ppm) 20

Référence value (ppm) 20

Calculate by

ABeeneef eeeed 2000 ] 0002023

Approve by

16uraf e G/ 2023
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@E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UMTED ANALYST AMD ENGINEERNG

consuLTanT comeany Lwen TE4. O 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

\E@E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260
UNTED IS NOBIONERIE ) ) 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

| Test Date :Jan 22,2020
Equipment : Hydrocarbon Analyzer Model : EAPHAZSP0; Lo = o T
Manufacturer:  HORIBA Serial Number : _93INIMNS Lie
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO0z) 4523 ___ PPM  Manufacturer: Thermo SCIENTIFIC
Nitric Oxide (NO) 4555, PPM  Model ; 1461 AS T
Methane (CHs) 5046  PPM  Serial Number : 1180540071 A
Carbon Monoxide (CO) 5003 PPM
Cylinder No. : EEEI12620 0T
Expiration Date : Jun 15,2020

. _ Multi-point gas testdata st

Reference Value (ppm) Anarv::;‘:l)splav Difference Error | Percent Error [%o Error ]

Level 1 Zero 0.00 0.40 0.40 0.40 0.40
Level 2 20.00% 2.00 2.50 0.50 20.00 20.00
Level 3 40.00% 4.00 4.60 0.60 13.04 13.04
Level 4 60.00% 6.00 6.50 0.50 7.69 7.69
level 5 [80.00% 8.00 8.40 0.40 4.76 476
Remark : Measuring Range 10.00 ppm Average Difference (%) 9.18

‘Acceptable Limit + 5%

Multi-Point Gas Test Chart |

T

=
£ |
| a |
|
g
|
0 Reference value (ppm} —+— Analyzer Display 10
Czlculate by %prwe by
[’-" & \.//_ or e
24,0083 W22 T e
Page 1 of 1 v
AN INAIAN

T == T —
MULTI-POINT GAS TEST REPORT
Test Date 1 June 2,2021
Equipment : Hydrocarban Analyzer Model : APHA-370
Manufacturer:  HORIBA Serial Number : RTHKZPDH

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) = PPM  Manufacturer :
Nitric Oxide (NQ) - PPM  Model :
Methane (CHa) 39.8 PPM  Serial Number :
Carbon Monoxide (CO) - PPM

Cylinder No. : DB824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Reference Value (ppm) AnatyzerDigplay Difference Error | Percent Error [%o Error ]
(ppm)
Level 1 |Zero 0.00 1.58 1.58 1.58 1.58
level 2 |80.00% 40.00 38.71 -1.29 -3.33 3.33
Remark : Measuring Range 50.00 ppm Average Difference (%) 2.46
:Acceptable Limit + 5%
-Point Gas Test Chart.l
50 — e e
0 - | \ —
% /‘3”1
90 ! — . 1 - .. 1 —
s I
S | S — =
= I
k- i
10 7// — —
o £TE 7 o |
o Reéference value (ppm) 20 —=— Analyzer Display 50
™
| \ Calcylate by e by
IJ':-—\‘(_‘ tes | err A
2 oy 4 !
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i ? % United Analyst and Engineering Consultant Co., Ltd.
. ir A:rgas U%%eii[:!:u' Oa 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ﬁiggas, 630 United Drive conau v coueaur ares Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: uae@uaeconsultant.com
2n Al Liguids company D_urha;a,m NCa7n3
- S TEST REPORT
| CERTIFICATE OF ANALYSIS MULTI-POINT GA
? Grade of Product: EPA Protocol TestDate  :Nov 13,2023
Part Number: EQ4NISSE15A01D3 Reference Number: 122-402135167-1
Cylinder Number: ~ EB0143262 Cylinder Volume:  144.4 CF Equipment : Gas Analyzer (CO) Model : 48i
i Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG . p— Serial Number : CM08140004
i PGVP Number: B22021 Valve Qutlet: 560 Manufacturer : _Thermo Scientific
. Gas Code; CO,NQ,NOX,802,BALN Certification Date:  Jun 21, 2021

Expiration Date: Jun 21, 2024

Standard Gas Concentration Dilutor Detail
Cenficali din accon il s ficalion of Gaseous C " B - . ienti
2 DJ'FL : zlrlseapfz'?gm:e : ;:;0, dance maf:ﬂ’a'-’f-’- iy Protocel ‘f'ordnamngq cu:;!rpﬁcaum i bratio e iy I?:diﬂ?sa o mmﬁ& Sulphur Dioxide (S02) 4468  PPM  Manufacturer : The.rmo Scientific
uncenainly as stated below with a confidence level of 955, Th&n:d?mrg:iganﬂ:m;ﬁﬂiﬁﬁgﬁo:&m the use of this mixiure, All argon & Nitric Oxide (NO) 4594  PPM Model : 146i
Doliot Jee This Cplider below 100 peig, Lo 0.7 magapascals. Methane (CHs) - PPM Serial Number: 053 007"
ANALYTICAL RESULTS Carbon Monoxide (CO) 9848  PPM
Component Requested Actual Protocol  Total Relative Assay Cylinder No. : EB0143262
Concentration  Concentration Method Uncertainty Dates Expiration Date : Jun20,2024
NOX 45,00 PPM 45.95 FPM a1 +i-1.4% NIST Traceable 0B/14/2021, 08/21/2021
MNITRIC OXIDE 45.00 PFM 45.94 PPV G1 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021 = N
. - st data
i SULFUR DIOXIDE 45.00 PPM 44.68 PPH &1 +/-1.0% NIST Traceable D61412021, 06/21/2021 Multi-point gas te
i CARBON MONOXIDE 1000 PPM 984.8 PPM G +-0.7% NIST Tracaable 06/14/2021 Analyzer Display | .
i Difference Error | Percent Error [% Error ]
; NITROGEN Balincs Reference Value (ppm) (ppm) —
CALIBRATION STANDARDS Level L zero 0.0 08 28 23 es
Type LotID Cylinder No Concentration Uncertainty Expiration Date Level 2 20.00% 10.0 ;g; 0'9 4'3 4'3
WIRMW 20061120 CC708088  40.82 PPM NITRIC OXDEINTROGEN T 10% Feb 02, 2025 Level 3 140.00% 29 00 07 23 23
PRM 12386 DeBs025 9.91 PPM NITROGEN DIOXIDE/AIR +- 2.0% Feb 20, 2020 Level 4 60.00% 30.0 . 0-0 o0 0.0
GMIS 401423838102 CC505581  4.348 PPM MITROGEN DIOXIDE/NITROGEN  +-24 Feb 18, 2023 Level 5 [80.00% 40.0 400 p—— o 275
NTRM 16011043 CC473277  49.02 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Jun 17, 2022 Remark : Measuring Range 50.0 ppm Average Difference (%) :
NTRM 14080119 CCA434277 §00.9 PPM CARBON MONOXIDEINITROGEN ~ +-0.6% Nay 15, 2025 :Acceptable Limit + 5%
The SRM, PRM or RGM noted abave is only in referance to the GMIS used in the assa and net part of the analysis,
i Sk SR e R A R S - Multi-Point Gas Test ChartI
ANALYTICAL EQUIPMENT 50
InstrumentiMake/Model Analytical Principle Last Multipoint Calibration =5 100
Micolet 6700 AHR0801333 CO FTIR Jun 03, 2021 & ’
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2024 s 7
Nicolst 6700 AHRO801333 NO2 FTIR Jun 03, 2021 &
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021 = 9
N
>
= 7
Triad Data Available Upon Request E
NOTES:PO #5221002807 0 G2 50
GROSS WT: 28.40kg 0
NET WT: 4.73kg Reference value (ppm)
—— Analyzer Display ‘
Calculate by Approve by
i 13 11 2023 13 Nov , 2023
The analytical test results reported on this certificate relate only to = / / !
the cylinder number specified above. This concludes the test report, g e e Z
{ACCREBWEF)]
Page 1 of 1

Approved for Release

CERT 2.01
Lanm?iumqu

wnaslumuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, B

gna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 178/23

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

10 April, 2023 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonle Anemometer | Pressure | Vacumm| Velocity Velocity Correction
misec inches W20 | imches 120 | miisee m/see misee
1.00 - - = 1O 0.00
3.02 - - = 3.0 .02
5.00 - = = 50 0.00
7.04 = - - 7.0 0.04
9.02 ¥ - - 9.0 .02
11.02 - - - 10.9 0.12
13.01 ¥ - - 13.1 -0.09
15.01 - & . 15.0 0.01
17.02 = = = 17.0 0.02
20.02 = = - 201 -(.08
Wind Aloft Plotting Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
80 80
180 180
270

Calibrated by : Rﬁ}(}mﬁk

Mr. Watcharapol Subwat

Mechanical Engineer

Date of Issue 10 April, 2023 Certification No.  178/23
Page : 1 of §
Object f WIRELESS ANEMOMETER
Manufacturer SCARLET
Type WIRELESS RECEIVER WL-21
WIND SENSOR : WL-21
Mfg Code WIRELESS RECEIVER . 2111DR0052
WIND SENSCR : 2111070052
Customer : United Analyst and Engineering Conzsultant Co, Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260,

Calibration Condition : Temperature 251 °C  Barometric Pressure 1006.9 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
t HOOK GAGE NO 1425 - Wind Aloft Plotting Board
N.ILS.T. Test Reference Murmber 731/241460
: Ultrasonic Anemometer Model DA-G50-3TV |sensar TR-30AH)
Serial Number 110730022 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
STANDARD THERMOMETER : Theador Friedrich @ Dry No.8390/94 Wet No. 8380/94

1 testo, testo 645 Serial Mo, 02848057 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala

@ Barometer Vals

Mechanical Engineer

Calibrated by : N Signéd :
o/ e
Mr, Watchurapol Subwat Mr¥isodd Bromsut




THAI METEOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration The Result of Calibration
Certification No. 178/23 Certification No, 17823
10 April, 2023 Page : 4 of § 10 April, 2023 Page : 3 of §
Standard Barometer Tested Barometer Carrection Standard Barometer Tested Barometer Carrection
Pressure Fressure Pressure Pressure
759.94 7a0 -0.06 10347 1013 ga7
76013 760 D.13 1013.43 1014 D57
T7680.87 781 -0.33 101418 1014 .16
TB0.73 781 -0.27 1014.22 1014 0.22
767.28 a7 D.28 1008.63 1008 0.63
757.34 757 0.34 009,71 o 029
7571.52 758 -0.48 1009.95 1010 0.05
767,79 758 0.21 1010.31 1010 031
758,10 758 010 101072 1011 -0.28
758,16 758 D16 1010.80 1011 -0.20
758,66 759 -0.34 1011.47 1011 047
rag.47 758 047 1011.21 1011 021
758,56 758 0,58 1011.33 1017 0.33
TEE.TS 758 025 1011.59 1012 -0.41
758.98 7359 -0.02 1011.89 1012 -0
759.36 759 0,36 1012.40 1012 040
T56.54 LT .46 1008.64 1008 -0.36
756.66 757 034 1008.80 1009 0,20
T57.00 757 0.00 1009:25 1009 025
FETAS 757 Q.15 100945 1008 045
Average Average

Calibrated by : NM

Mr. Watcharapal Subwat

Calibrated by : H&MPIM‘\

Mr, Watcharapol Subwat

Mechanical Engineer Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Centification No. 178/23

10 April, 2023 Page : 5 of 5
Standard Temperature Sensor Reading
Temp Reading Correction
C c e

Calibrated by :
Pl
Mr, Watcharapol Subwat

Mechanical Engineer

t_':;!il_)i':giiuu"él- 'l'es"l'.‘s'_uuu'm \ ¥ )

Metedraloe al h)stru.ll_lt’.ft".fx Bur.’en.li
ek & : f 2

enaslumun
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

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

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0058
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured Actual Deviation Tolerance | Result
Value (m/s) | Value (m/s)
1.0 1.0 0.0 09-11 Pass
2.0 1.9 0.1 1.8-2.2 Pass
5.0 5.0 0.0 4.7-5.3 Pass
7.0 7.2 0.2 6.0-8.0 Pass
10.0 9.8 0.2 9.5-10.5 Pass
20.0 20.0 0 19.0-21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance | Result
Value Value
45° 47 2 42 - 48 Pass
135° 135 0 132-138 Pass
225° 224 1 222 -228 Pass
315° 315 0 312-318 Pass
0° 359 1 357-3 Pass
Inspection | Actual Deviation Tolerance | Result
Room Temp | Value
24.2°C 24.5 0.3 23.2-25.2 Pass
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___22 °C
Relative humidity: ___ 62 9
Static pressure: __102.2 kPa 1-:
Performed by: j’”’“ I

Certified by
Head of Engineering department

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

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106Eﬁvﬁaf‘i‘lulﬂququ




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

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

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

The Result of Calibration Date of lssue 10 April, 2023 Certification No. 177/23
Certification No. 177/23 Page v 1 of §
10 April, 2023 Page : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER Object : WIRELESS ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Veloeity Correction
misee inclies H20 | imehes 1120 | milsec misec mifsee Manufacturer : SCARLET
1.00 - = = 1.0 0.00
3.02 - = = 30 0.02 Typa H WIRELESS RECEIVER : WL-21
5.00 - - - 4.9 010 WIND SENSOR 3 WL-21
7.04 . = . 6.0 0.14 Mfg Code WIRELESS RECEIVER 2112DR006S
9.02 = = = 9.0 0.02 WIND SENSOR i 2112070065
1102 - - = 1.0 0.02 Customer % United Analyst and Engineering Consultant Co., Ltd.
131 = = - 121 -0.04 81 Soi Utlomsuk 41, Sukhumvil Road,
15.01 - - - 15.0 0.01 Bangehak, Prakanong, Bangkok 10260.
17.02 z = . 17.0 0.02 Calibration Condition : Temperature 251 G Baromelric Pressure 1007.2 hPa
20.02 - 20,0 0.02
NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 642 SN 81563
Wind Aloft Plotting Board. : HOOK GAGE NO 1425 - Wind Aloft Plotting Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAU N.I.S.T. Test Reference Number 731/241460
WIND DIRETION TESTED WIND DIRECTION ; Ultrasonic Anemometer Madel DA-650-3TV (sensor TR-80AH)
0 0 Sarial Number 110730029 (sensor 120629586)
90 40 JAPAN QUALITY ASSURANCE ORGANIZATION
180 STANDARD THERMOMETER ! Theodor Friedrich : Dry No,8390/94 Wet No. 8389/94
270 » testo, lesio 645 Serial No, 02648057 Thermoschneider No.918802

STANDARD BAROMETER
Calibrated by : Ha ( “F'L

Mr. Watcharapol Subwat

Calibrated by : mm Si},nf :

Mechanical Engineer Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 177/23

10 April, 2023 Page : 4 of 5
Standard Barometer Tested Barometer Carrection

Pressure Prassura

759,94 760 -0.06
T60.13 760 0.13
7E0.67 761 -0.33
TE0.73 761 027
757.28 57 0.28
757.34 757 0.34
T57.52 758 ~0.48
THT.19 758 -0.21
758,10 758 D10
758.16 758 D6
T58.66 a8 -0.34
Te8.47 759 -0.53
768.56 759 -0.44
TBE.75 768 -0.26
75698 759 0,02
759.36 759 0.36
756.54 756 0.54
756.66 757 0.34
757.00 787 0.00
T87.15 757 D15

Average

Calibrated by : H@M‘T‘L

Mr. Watcharapol Subwai

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 177/23

10 April, 2023 Page : 3 of 5
Standard Barometer Tested Baromeler Correction

Pressure Pressure

101347 1013 oar
1013.43 1014 -0.57
101418 1014 0.5
1014.22 1014 022
1009.63 10 -0.37
1009.71 1010 -0.28
1009.95 1010 -0.05
1010.31 101D 0.31
1010.72 101 -0.28
1010.80 1011 -0.20
101147 1011 047
0121 101 21
1011.33 1011 033
1011.59 oM 0,59
1D11.89 1012 <011
101240 1012 0.40
100B.64 1002 -0.36
1008.80 1009 -0.20
1009.25 1008 0.25
1008.45 1010 .55

Average

Calibrated by ; H@'\F}fmtlﬂnL

Mr. Watcharapol Subwat

Mechanical Engineer




CALIBRATION LABORATORY Co.,LTD.

2110-11,14,55-S0i Prasert Manukit 29 Yaek 4, Prasart Manukit Rd,, Ladphrao, Bangkok 10230

Tel, 02-578-03634 Fax: 02:-578-2672  wwwcal-aboraiory.com  E-maif sale@cal-laborsatory.com

CLC

Accredited
IBO/IEC 17025

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangny, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

CERTIFICATE OF CALIBRATION
The Result of Calibration

FOR
NOMENCLATURE ¢ VIBRATION METER o flegon e, T
MANUFACTURER :  INSTANTEL 10l 2025 Tage {30y
MODEL / TYPE . 721A2501/721A2901
SERIAL NO. . UMI2393/UM12393 i I o sy g
CLID. NO. . 251801351 i e L
JOBCONTROL NO.  : 230221019601 e g .
4516 462 -0.05
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. 31.05 310 008
81 SO1 UDOMSUK 41, SUKHUMVIT ROAD, 15.32 154 -0.08

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 21 Febroary 2023 DATE OF ISSUED : 24 February 2023

Report of calibration sereening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Lid.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer
L‘ % Calibrated by : N :
Mr. Watcharapol Subwat
Approved By : Mongkol Yotsoontom Meiianical Brigines
Authorized Signatory

24 February 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( 51)

Certificate No. Q23019601

F3-011-04/01-12 page 1 of 4

1 E 1
tenanslumum; enanslumuAy
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@clecalibration



CALIBRATION LABORATORY Co.,LTD.

aras

CALIBRATION LABORATORY CO.LTD. . dam

2110-11.14,55 Soi Prasert Manukit 29 Yaek 4, Prasen Manukit Re, Ladphrao, Bangkok 10230 ilaéiﬂﬁﬁ 0 i A R i Bt 2/10-11,14,55 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphras, Bangkok 10230 iﬁﬁfm A Ratire! Aceralatiod Wt s
Tel 02-578-0353-4 Fax. 02-578-2672  www.eallaborzloryom  E-mall sale@cal-daboratory tem % i — Tel, 02-578-0353-4 Fax: 02:578-2672  wwwcablaboratory.com  E-mallsele@eababerslony com B ’:_/‘:ﬂ::"“‘ Ak LESLED
SO mEG 1roan mo/IEC 1702
CONDITION OF CALIBRATION ITEM : GOOD REPORT OF CAL[BRATION
MEASUREMENT RESULTS ; ( X) without adjustment { ) adjustment
CALIBRATION DATA
1. ACCELERATION RESULT FOR
Test point STD Reading | DUC Reading Correction Uneertainty NOMENCLATURE : VIBRATION METER

{g) ( frequency } Mose te) lg) (g) + (% ofrdg. ) MANUFACTURER B INSTANTEL

03 50 Hz 0.300 0305 -0.005 1.9 MODEL/ TYPE : 721A2501/721A2901

04 50 Hz 0400 0408 -0.008 1.9 SERIAL NO. g UM12393/UM12393

& B ok ke ot St i DATE OF CALIBRATION ¢ 22 February 2023

0.6 50Hz 0.600 0618 -0.018 1.3

0.7 50 Hz 0.700 0.721 -0.021 1.3 ENVIRONMENT CONDITIONS :

0.3 100 Hz 0.300 0.304 -0.004 1.9 Temperature : (za:i: 2) % Relative Humidity : (55:|: 15) %oRH

0.4 100 Hz 0.400 0.407 -0.007 1.9 PROCEDURE USED :

0.3 100 Hz peak 0.500 0.508 -0.009 1.3 This instrument was calibrated under procedure No, CLC-CPEE-08 based on 180 16063-21 as calibration guideline.

0.6 100 Hz 0.600 0.613 -0.013 13 The ealibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

0.7 100 Hz 0.700 0719 -0.01% 1.3 Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd,
2. VELOCITY RESULT REFERENCE STANDARD USED :

Test point STD Reading | DUC Reading | Correction Uneertainty 1. Digital Multimeter, Wavetek Model 1281 5/N. 29320,
( mmfs) { frequency ) higee ( mm/s) ( mmfs ) ( mmfs) + (% of rdg. ) 2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3 50 Hz 3,000 1041 0,041 1.8 3, Accelerometer with Measuring Amplifier, Bruel & Kjacr Model 8303, 2525 S/N. 397018, 2434988,

4 50 Hz 4.000 4.055 -0.055 1.8 TRACEABILITY :

5 50 Hz peak 5.000 5.067 -0.067 1.8 I, The measurements are traceable to International System of Units (SI). through Aeronautical Radio of Thailand Ltd,

fi 50 Hz 6.000 6.079 -0.079 1.8 Certificate No. 15-0207/21, Due Date 31 May 2023.

o 50 [z 7.000 7089 -0.089 1.8 2. The measurements are traceable to Intemational System of Units (S1), through Aeronautical Radio of Thailand Lid.

3 100 Hz 3.000 1.019 ~0.030 1.8 Certificate No. 07-0001/22 , Due Date 22 Fehruary 2023,

4 100 Hz 4.000 4,048 ~0.048 1.8 3. The measurements are traceable to International System of Units (SI), through National Institate of Metrology (Thailand)

5 — ik po— P 055 P Certificate No. AV-0009-22, Due Date 22 June 2023,

6 100 Hz 6.000 6.068 -0.068 1.8 UNCERTAINTY :

7 100 Hz 7.000 7.080 ~0.080 1.8 The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor &= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
Certificate No. Q23019601 Certificate No. Q23019601
F3-011-04/01-12 page 3 of 4 F3-011-04/01-12 page 2 of 4
1 E E ! E E
Lanms‘lumm : enaslum L >
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE
T30 MOO 13, 801 SUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

“IIIJII

TEL: i66M-2116-58060-1 FAX: (66K-2116-T140

INMNOWVATIVE

Loy

¥ Bulunfd Susngunes $1fe

CALIDAATION LADORATORY
AC-2961

Page:1/6

Customer
Name

Address

Certificate of Calibration

: UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.

1 81 Soi Udamsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Measurement item :
Manufacturer
Maodel

Serial Number

D

Resolution

: Sound Level Meter

Certificate No :

22-ACT-105

Request No @ Req-2022-0229

Microphone Class: 2

¢ LARSON DAVIS Microphone Model @ 375404
1 LxT2 Microphone S/N : 329330
= 0005396 Preamplifier Model : PRMLxT2C
+ UAE.EFM.033/2564 Preamplifier S/N : 073812

0.1 dB

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date
Calibrated Date

Calibration Procedure

LBCEFC

t 50 %RH = 20 %RH
1013 hPa =10 hPa
: 31 January 2022

: 11 February 2022

Intrumment Status : Used

: In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Maodel 5N, Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Wultifrequency Calibrator Chiest Quest-cal EFAQ00234 14 June 2022 TSI
Audio Generator Svamek Svan401 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %,

Calibrated By ; W

The results related only 1o the item

Mr. Noppadon Luangart

Calibration Officer

it L. The eenificate shall mot be d

Approved By :

MEn

Mr. Pacit Mathavom

Calibration Engineer Supervisor

Issue Date ;

11 February 2022

d except in full, withoul written approval of the Innovative Instrument Co, Lid

FM-T08-SLM-01 Riev £ faaue dare LA/ 1E

naslunuA

CALIBRATION LABORATORY Co.,LTD.

CLC
Accredited
IS0/10C LYoas

www.callaboralory.com  E-

2110-11,34,55 Soi Prasart Manukit 29 Yaek 4, Prasen Manukit Rd., Ladphrao, Bangkok 10230
Tal. 02-578-0353-4 Fax: 02-578-2672

CALIBRATION DATA

il sale@cal-anaratory com

ANSI Nutionat Aesreditanen Mo
AT EDITED

3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm ) ( frequency ) e {mm ) { mm ) (mm ) (% of rdg. )
*0.03 50 Hz 0.030 0.030 0.000 2.1
*0.04 50Hz 0.040 0.040 0.000 L7
*0.05 50 Hz peak 0.050 0.050 0.000 1:5
*0.06 50 Hz 0.060 0.061 -0.001 1.3
*0.07 50 Hz 0.070 0.071 -0.001 1.2
0.03 100 Hz 0.030 0.030 (LO00 21
.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0.050 0.000 1.5
0.06 100 Hz 0.060 0.061 -0.001 1.3
0.07 100 Hz 0,070 0.071 -0.001 1.2

Note. * means Calibrations marked " Not ANAB Aceredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58

This report is valid for the above stated instrument/s only,

Certificate No. Q23019601

F3-011-04/01-12

### End of Certificate #3#
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

T30 MOG 13, SOI SUNTINAKORN 11 TAMBON BANG KAEC,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINGE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

" ra

wiiin Bulucfiv Buswguius $9fn

ANSE aifenal At Baart
ACCREDITED

CALIBAATION LABORATORY
AC- 1

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT COL LTD, HEAD OFFICE

TH139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAED,

‘IMN r~a ﬂvf\:r,lvE

AMPHOE BANG PHL] SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: 166/-2116-5860-1 FAX: (66K-2116-7140

Wi Bulucfi Suswgime $1in

ANST Natiowal

- ErETEETTE
CALMAATION LARDAATORY.
AC-2961

Fage:3/6 Page: 2/6
Certificate No 22-ACT-105 Certificate No 22-ACT-105
Request No Req-2022-0229 Request No Req-2022-0229
1. Indication at the calibration check frequency
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz UUC Setting Novinal Before Adjust Adjust Acceptance
Tt Gl vy e UNCERTAINTY
UUC Setting Deviation from various Frequency Agceptance TN, : PTG E =
UNCERTAINTY FAST / A/37-139 Level vuc ERR uuC ERR Limit
— . : "
FASTavIay Welghtiug Rusping coivve Linit Calibrator Setting B) (dB) m (dB) (@B) (+dB) (+dB)
STD Setting A (dB) C (dB) Z {dB) { +dB) (+dB)
1000 Hz 114.00 dB 113.85 113.9 +0.03 113.9 0.05 0.20 03
63 Hz 02 0.0 0.0 20
Note © Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN.S8079
125 Hz 0.1 00 o0 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Ha 0. 0.0 0.0 1.5 2. Self-generated noise, Microphone installed
UUC Setting
1000 Hz 0.0 0.0 0.0 02 1.0 v
FAST/37-136 Measured UNCERTAINTY
2000 Hz 0.0 0.1 0.0 20
LLC Weighti di +dB
4000 Hz 0.0 0.0 0.0 30 e o ()
A 278 010
8000 Hz 0.0 0.0 0.0 5.0
16000 Hz 0.1 0.1 0.1 iy IHEs 3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
6. Frequency and time weightings at 1kHz Measured | UNCERTAINTY
FAST (37-13%
TUUC Setting STD Measured Acceptance
UNCERTAINTY UUC Weishti dB +d
FAST /37139 REF vuc ERR Limit i i s S
== A 278 0.10
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
= 2
A 114.00 1140 0.0 0.2 s i i
z 1 (1
Cc 114.00 114.0 0.0 062 0.2 i B
Z 11400 1140 00 o 4. Acoustic signal test of frequency weightings Without Windscreen)
Deviation from various Frequency Acceptance
= - T UUC Setting UNCERTAINTY
UUC Setti STD M d Al
ki HHRCNES UNCERTAINTY ELopnICe Weighting Respone curve Limit
37-139/ A REF uuc ERR Limit FAST /37-139 A C z
il (£dB) (£ dB)
UUC Time Respone (aB) (dB) (4B) (dB) (+dB) STIx Serginip (dB) (dB) (aB)
Fast 114.00 114.0 0.0 0.1 LA il B i= Ll Gl
Slow 114.00 114.0 0.0 02 0l 0 fid 0 50 24 bl
Leg 114.00 114.0 0.0 0.1 4000 Hz [IN3 0.5 0.6 0.60 30
8000 Hz ol 0.0 0.2 0.70 3.0
The resulis retated only to the ltem calthrated. The certifi shall not be reproduced except in full, without written approval of the Insovative Instrument Co., Lid The results related only (0 the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid

FM-T08-SLM-01 Revw ) Issie date (107718
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ANSE Wational Accreuitation Dueri
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B e T
TEL: (66)0-2116-5860-1 FAX: (G6W-2116-7140 i e el TEL: (66)0-21 [6-5860-1 FAX: (6610-2116-T140 CAUBRATION LABORATORY
Page:5/6 Page : 4/6
Certificate No Y 22-ACT-105 Certificate No : 22-ACT-105
Request No ¢ Reg-2022-0229 Request No ¢ Req-2022-0229
7. Long Term Stability
9. Level linearity including the level range control UUC Setting Measured Acceptance
ULUC Setting STD Measured Aceeptance TReTIA AT . UNCERTAINTY _
UNCERTAINTY FALS vuc Limit
FAST/A REF uuc ERR Limit Qatis
STD Setting (dB) (+dB) (+dB)
UUC Range (dB) (dB) (dB) (+dB) (= dB) i
i Initial 114.0
432 428 0.4 1.1 i
37-129 03 Final 114.0
114 114.80 0.0 1.1
Deviated 0.0
10. Tone burst response : .
: 8. Level linearity on the reference level range
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY UUC Setting Anticipated Deviati Acceptance
A/3T-139 Toneburst Ref uuc ERR Limit UNCERTAINTY
FAST/ AS37-139 REF vuc ERR Limit
VUUC Time Respone (ms) (dB) (dB) (dB) { =dB) (+£dB)
STD dB (dB) (dB) (dB) (=dB) (+dB)
2t 135.0 1349 01 1.0
13500 139 139.00 {14} |}
< 7 of ]
Fst 2 118.0 117.6 0.4 +1.0,-2.5 T340 i i i o
0.25 109.0 108.7 0.3 +1,5,-5.0 129,00 129 120.0 0.0 11
200 128.6 128.5 -thl 1.0 124.00 124 12400 {IX1] 1.1
Slow n3
& 109.0 1189 -0l +1.0, 5.0 119.00 119 112.0 0.0 Ial
200 129.0 129.0 0.0 1.0 114.00 14 114.0 .0 Il
]
SEL 2 109.0 1089 0.1 +1.0,-25 e o il 9 i
104,00 104 104.0 0.0 L1
025 0.0 1000 0.0 +1.5:-54
99,00 99 LRl .0 L1
11. Peak C Sound level 40 = =29 s i
ULC Setting Anticipated Measured Acceptance 8900 83 §3.9 0.l a3 1.1
UNCERTAINTY =
FAST/C /95-142 REF vue ERR Limit i 9 ind gt b
- 79.00 7 ; -0,
STD Setting (dB) (dB) (dB) (& dB) (+dB) y LG i i
T4.00 % 739 .1 11
Complete eycle 137.4 136.7 -0.70 3.0
69,040 64 689 -l |
Pasitive half cycle 136.4 136.2 -0.20 0.2 20
00 i 639 .1 L.l
Negative half eycle 136.4 136.2 -0.20 20
i ey i 59,00 59 589 0.1 Ll
54,000 54 539 -1 L1
49,00 49 459 =01 Ll
.00 4 0 0.0 1.1
39.00 19 192 02 L1
38.00 38 B3 03 1.1
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid The results related only ta the item calibrated. The cemificats shall not be reproduced except in full. without written approval of the Innovative Instrument Co, Ltd
& FM-708-SLM-01 Rev.0 Issue dae OLOT/1¢ FM-TOR-S1LM-01 R0 Lesue date D1AOTTE
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(BOM-2 I 16-F860-1 FAX: (G6EM-T1 167140
Certificate of Calibration
Customer
Name ; UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTL. Certificate No : 22-ACT-249
Address : 81 Spi Udomsok 41, Sukl it Road, Bangchak, Prakanong, Bangkok Request No ;. Reg-2022-0629

12660

Unit Under Calibration Details

Measurement item : 1 Sound Level Meter

Manufscturer 1 LARSON DAVIS
Mudel ¢ LT

Serial Number 1 (OO5304

ID + UAE.EFM. 11572562
Resolution 0.1 dB

Calibration Environment and Details
Temperature 2 Ck2C
Humidity 50 9%RH = 20 “%RH
Barometric Pressure 1013 hPa £ |0 hPa
Received Dage : 23 March 2022
Calibrated Dute - 1 April 2022
Calibration Procedure

Location of Calibration : Lab Acoustic

< In-house method CP-SLM-01 based on [EC 61672-3 - 2

Microphone Class - 2

Microphone Model

3T3A04

Microphone S/ : 329356

Preamplifier Modet ©

Preamplifier SN

PRMLxT2ZB

36094

Intrment Status : Used

013 Electroacoustics - Sound kevel meters - Part 3; Periodic tests

Reference Standard
Irstrument Brand Model SM. Due calibration Tracebility
Standard Microphone GRAS 40AN [RE273 15 September 2022 GRAS
Multifreguency Calibrator (Quest Questcal EFAGIO234 14 June 2022 sl
Audio Generator Svantek Svandol 131 18 Oictober 2022 WK Electric

Note

The reported uncertninty is based on standard uncertainty multiphied by the Coverage Factor &

Calibrated By : ME

Mr. Noppadon Luangart

Calibration Olficer

Approved By :

2, providing a level of confidence approximately 95 .

2179

Mr, Pacit Mathavom

Calibration Engineer Supervisor

Issue Date :

| April 2022

1
The resulis relsed valy o the ltem calibrated. The certificate sl not be reproduced encept in fill, without written uwmtﬁlﬂa1"ﬂm u u
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE

T30 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M-2116-53860-1 FAX: (66)0-2116-7 140

ANSS Nutronal Accrad Baari

Wi BuTursid Budwums <he

ACCREDITER

WL ————

CALIBRATION LABORATEAY
AC-2961

Page: 6/6

12. Overload indication

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A/ 37-139 vue Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 141.7
Negative one-half cycle 141.8
Deviated 0.1 0.2 1.5
13, High Level Stability
LUC Setting Mensured Acceptance
UNCERTAINTY
FAST/A/37-129 uue Limit
STD Setting (an) (+dB) (£dB)
Initial 138.0
Final 1380
Deviated 0.0

End of Certificate

22-ACT-105

Req-2022-0229

The resulls related only 1o the item cilibraied, The certificate shall not be reproduced eacept in full, withowt written approval of the Innovative Instrement Co., Lid

FM-T08-5LM-01 Rev. () Issue date DLAO7/1E
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE
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ACCREDITED

AMPHOE BANC PHLISAMUT PRAKAN PROVINCGE 10540 THAILAND e - i)
TEL: (660021 16-5860-1 FAX: (66)0-31 167140 AR CRT e

Page :3/h

Certificate No 23-ACT-240

Reguest Noo ¢ Reg-2022-0629

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

UUC Setting Deviation from varions Frequency Acceptance
UNCERTAINTY

FAST /37-139 Wielghting Risaone tarve Limit

STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63 Hz =0 0.1 =0.1 20
125 Hz -0l 0o 00 L3
250 Hz 0.0 0.0 0.0 1.5
SO0 Hz 00 0.0 0.0 1.5
1000 Hz LI 0.0 00 0.2 1.0
2000 Hz o0 0.0 0.0 20
4000 Hz 0o g 0.0 30
BO0M He 0.l L1 0.0 a0

16000 He =01 -l 0l +5, <INF,

6. Frequency and time weightings at 1kHz

VUL Setting 5Th Measured Aceeptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) 1dB) { + dB) (+dB)
A 11400 114.0 (LK} 0.2
{ 114,00 141 .1 na 02
Z 14,00 114.1 1 02
UUC Setting 5TD Measured Acceplance
UNCERTAINTY
37139/ A REF vuc ERR Limit
UUC Time Respone (dB) (dR) (dB)y (+dB) (+dB)
Fust 114,00 1140 0.0 0.1
Slow L1400 1140 00 02 ol
lLeq 114,00 1140 0o L8]

1
Thee results related coly 1 the fwem calibemed. The cornlleate shall not be reproduced except in Al sithot swrimen npm-»t ‘ﬁ‘ﬁﬂmﬁ
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INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT U0, LTD. HEAD OFFICE

I MO0 1380 SU

TINAKORN 11 TAMBON BANG KAEDL

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

—— . ——
CALIERATION LARGRATORY
AL-2561

TEL: (66KF2] 16-3860-1 FANX: (66M-21 16714

Page!2/6.
Cerifivate No 22-ACT-249
Reguest Mo+ Reg-2022-0629
1. Indication at the calibration check frequency
ULUC Setting Nominal Before Adjust Addjust Acceptance
UNCERTAINTY
FAST / A/ 37-139 Level uue ERR uuc ERR Limit
Callbrator Setting (dR) (dR) (dB) (dB) (dB) (+dB) {£dB)
1000 Hz | 14.00 dB 113.85 1138 .05 1139 .03 0.20 03
Note Absolute sensitivity was established by the use of Spund Calibrator Brand SVANTEK, Model SV 334, SN 58079

2. Self-generated nolse, Microphone installed

LUC Setting
Measured UNCERTAINTY
FAST /37-130
UUC Welghting (dB) { 4 dB)
A M7 .10

3. Self-generated noise, Micraphone replaced by the electrical input signal device
VU Setting

M 1 UNCERTAINTY
FAST /37-138
UUC Weighting (dB) (+dB)
A 4.0 010
& 235 0,10
Z 278 10
4, Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Accepiance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST [ 37-13% A C Z
(+dB) (+4B)
STD Setting (dB) (dB) (dBy
125 Hz 0l .1 0l 0:50 20
1000 He LK1} Q. 0. (60 L0
4006 Hz 04 03 03 60 30
B000 Hz 0.2 0.3 0.1 070 50

1
The results rebated only 1o the item calibmted. The certificnte shall not be reproduced except in fll, without written umtﬁinaﬂm
JFAUAY......



INNOVATIVE INSTRUMENT CALIBRATION LAB
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1
The results related only so the fiem callbrated. The certificars alull non be reprodiced exeept in Sull, withour written nprmt hﬁl ﬂ tgbrgent O i
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S LB 16-5860-1 FAX: (66821 16-T140 LAxIBPAYﬂI%‘.i;EEE]DMYORr
Certificate Mo 12-ACT-249
Request No Req-2022-0629
9, Level linearity including the level range control
UUC Setting 5TD Mensured Acceplance
UNCERTAINTY
FAST ['A REF vue ERR Limit
ULC Range (dB) (dB) (dB) (= dB) [+ dB)
43.9 44,1 0.2 LA
37-139 0.3
114 114.0 0.0 11
10. Tone burst response
UUC Setting 5Th Anticipated Measured Acceplance
UNCERTAINTY
AL 3T-139 Toneburst Rel ouc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (£ dBj
200 135.0 1350 (i} K]
Fast 2 118.0 178 0.2 +1,0.-1.5
0:25 109.0 1068 0.2 +1.5, 5.0
200 1286 1285 -l 10
Slow 0.3
1 10490 A -1 LD =50
200 129.0 1290 00 1.0
SEL 2 1040 1084 L1
025 1000 99.9 0.1
11, Peak C Sound level
LU Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/95-142 REF v ERR Limit
ST Setting (dE) (dB} (dE) (+dB) (=dB)
Complete cyele 1374 | 36,9 -0.50 30
Positive half cycle 1364 136.2 -0.20 02 20
MNegative hulf oyele 1364 136,2 <020 0

1662 116-5860-1 FAX: 166M-21 16-T 140

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE
T30 MO0 13, SO0 SUNTINAKORM 1 TAMBON BANG KAEQ,

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND
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———
CALIBIATICN LANDAATORY
AC-2961

AN 5. r

ACCREPITED

Page: 4/6

7. Long Term Stability

Certificate Na

Request No

UL Setting Measured
FAST /A /37-139 uuc
STD Setting (dB)y
Initial 4.0
Final 4.0
Dieviated 0.0

Acceptance
UNCERTAINTY
Limit
( +dB) (+dB)

8. Level linearity on the reference level range

22-ACT-249

Req-2022-0629

VU Setting Anticipated Deviation Acceplance
UNCERTAINTY
FAST /A 737-139 REF uuc ERR Limit
STDdB (dB) (dE) (di) i+ dB) [ % di3)
139.00 139 1330 (K1) |
134.00 134 130 oo 11
129.00 179 1290 o 1:1
124.00 124 1240 (K1) 11
119.00 19 120 0.0 Ll
114,00 14 4.0 oo L1
10800 169 L[ 0.4 11
104,00 1M 1040 0 L1
99,04 Ll 9By .l 14
9400 w4 540 (] 11
$9.00 9 #9.0 0.0 1t
03
B0 B (2] o L1
79,00 b o0 oo L1
74.00 4 740 oo 11
9.0 3] 649.0 K1) 11
64.00 64 4.0 oo L1
59,04 30 590 oo 1
34,00 4 Mo oo 1.1
9.0 42 490 oo 1.1
4400 44 4.1 o1 Kl
39.00 19 353 0.3 L1
38.00 38 ig4 0.4 1.1

1
The results reloed ondy 1o the bem calibraned. The certiffeane shall nor be sepeoduced except in full, withom wrinen wTﬁ‘ﬁ’aﬁ%
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http://wwwisithiphorncom

I_'

NSC-TISI-TI5 17025
CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Cert. No. : ACL22082

Pages

Calibration Certificate

SOUND LEVEL METER

LARSON DAVIS

LxT2/ Microphone 375B02 / Preamplifier PRML x T2B
0005289 / 011732 / 056076

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SO UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(230 £3) °C
(1013 £3 ) kPa
( 500 £20 ) Yo

18 JANUARY 2022
26 JANUARY 2022
28 JANUARY 2022

Nathakorn Pisutpaisan

L.

(  Thanakul Petchurai

1of8

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior writlen approval of the head of Calibration Laboratory.
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €0, LTI, HEAD OFFICE

TORD A 15 S01 SUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10540 THATLAND

TEL: (660021 16-55860- 1 FAN: (66421 16-7 140

ATIVE

it Budmpsus $1ie ac
TR
CALIBRATION LABORATONY
AC 2961

Pape 66 .

12. Overload indication

Certificate No 22-ACT-24%

Request No Req-2022-0629

LUUC Setting Muasured Acceptance
UNCERTAINTY
FAST /A 37-139 e Limit
STD Setting (B (+dB) (=dB)
Positive one-half eycle 142.9
Negative one-half cycle 1427
Deviared 02

13. High Level Stability

UL Seiting Measured Acceptance
UNCERTAINTY
FAST (A7 37-139 vuc Limit
ST Setting (dB) (£ dB) (LdB)
Iigial 138.0
Final 135.0
Devianed .0

End of Certificate

1
The resuliz reloed only vo the fiem calibmued. The certificare shall not be reproduced except in full, withour wrinen ﬂpmt‘ﬁ‘ﬁaﬂwﬁdﬁ
£ qum.—. 050119



SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.

ciatl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No, : ACL22082
Job No. : VC65AC0044
Pages i Jof8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 NIA
2, Self~generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v = 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v 3 0.3 0.6
For> 4 kHz to 10 kHz v . 03 0.7
For > 10 kHz to 20 kHz v - 0.3 1.0
5. Frequency and time weightings at 1 kHz v = 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v E 0.2 0.3
8. Level linearity including the level range conirol v 2 0.2 0.3
9. Tone burst response v s 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12, High level stability v - 0.1 0.1

QF-TS812-04-04-020664

naslunuA
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
TR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22082

Job No. : VC65AC0044

Pages : 20f8
Calibration Procedure : CP-AC-02

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33614 MY353220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34d61A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

nasluaunw
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SITHIPORN

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No. : ACL22082
Job No. : VC65AC0044

Pages : 5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) i Acceplance
Flat C-weight A-weight e
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 -0.1 0.0 +3.0
8000 0.0 0.1 0.0 5,0
16000 0.1 0.1 0.1 +5.0-(-00)
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 4.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 + 0.2
5.2 Time weighting at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94,0 0.0 +0:1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

wnaslunuAl
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SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22082
Job No. : VC65AC0044
Pages : 4ol 8

Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB )
93.9 (93.96) 94,0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 294
C - weight 29.1
Flat 34.8

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 7 ) : Acceptance
Flat C-weight A-weight =
Limits
125 -0.1 0.2 0.2 + 1.5
1000 -0.2 -0.2 & +1.0
8000 2.6 2. 2 +5.0

QF-TS12-04-04-020664
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SITHIP )RN SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity including the level range control

Cert. No. : ACL22082
Job No.  : VC65AC0O044

Pages : Tof8

S!TH | Pt) RN, SITHIPORN ASSOCIATES CO.LTD.
St CALIBRATION LABORATORY

Continuation of Calibration Certificate

Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
140 94.0 94.0 0.0 +0.5
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.8 -0.2 1.5;-5.0
Fast 2 8 117.0 116.7 -0.3 1025
200 BOO 134.0 133.9 -0.1 =1.0
Slow 2 8 108.0 107.8 -0.2 1.5 ;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 N/A N/A N/A 1.5;-5.0
SEL 2 8 N/A N/A N/A 1.0; -2.5
200 800 N/A N/A N/A £1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 135.8 -0.6 +£3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.4 0.0 2.0
Negative half eyele 1354 135.4 0.0 +2.0
1
wnaslunuAy

QF-TS12-M-04-020664
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Cert. No, : ACL22082
Job No. : VC65AC0044
Pages : 6of 8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceplance

Value Value Value Limits

(dB) (dB) (dB) (dB)

135.0 135.0 0.0 £1.1

134.0 134.0 0.0 +1.1

133.0 133.0 0.0 =i

132.0 132.0 0.0 +1.1

131.0 131.0 0.0 + 1.1

129.0 129.0 0.0 +1.]

124.0 124.0 0.0 +1.1

119.0 119.0 0.0 +1.1

114.0 114.0 0.0 +1.1

109.0 109.0 0.0 +1.1

104.0 104.0 0.0 +1.1

99.0 99.0 0.0 £1.1

94.0 94.0 0.0 +1.1

89.0 9.0 0.0 =11

84.0 84.0 0.0 +1.1

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 1.1

69.0 69.0 0.0 +1.1

64.0 64.0 0.0 &].1

59,0 59.0 0.0 =11

54.0 54.0 0.0 + 1.1

49.0 49.0 0.0 =1.1

44.0 44.0 0.0 + 1.1

39.0 39.0 0.0 + 1.1

1
nasluaun
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphormn.com http//www.sithiphorn.com

NSC-TISI-TI5 17025
CALIBRATION 0334

SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.

ALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

LARSON DAVIS

LxT2/ Microphone 375B02 / Preamplifier PRML x T2B
0005286 / 011740 / 056087

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

( 23.0 3 ) °c
(1013 £3) kPa
( 50.0 =20 ) %

18 JANUARY 2022
26 JANUARY 2022
28 JANUARY 2022

Nathakorn Pisutpaisan

T k.

(  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory,

QF-TS12-04-04-020664

naslunuA

11. Overload indication

Cert. No. : ACL22082
Job No. : VC65ACN044
Pages : 80f8

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB) (dB)
§9.2 89.4 0.2 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

) CALIBRATION LABORATORY pesIe CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22081 Cert. No. : ACL22081
Job No. : VC65SAC0044 Job No, : VCASACD0D44
Pages : 3of8 Pages : 2of8
Calibration Procedure : CP-AC-02

Summary of Measurement Result :

Calibration Method :

Uncertainty Maximum-permitted This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
Parameter Pass Fail uncertainty of The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
(dB) measurement (dB) Standard Instruments.
1. Absolute sensitivity v = 0.2 N/A For tests results of each items were made by observation of cach Instruments display and also with SLM's display.
2. Self-generated noise v = 0.2 N/A
3. Acoustical signal tests of frequency weightings Condition of this result of calibration :
125 Hz v = 0.3 0.6 1. Reference Standard Instruments :
1000 Hz v - 0.3 0.6 Instrument Model Serial No. Cert. No. Due Date
8000 Hz v - 0.3 0.7 Waveform Generator 332104 MY48017076 EF-0012-21 10-Feb-22
4, Electrical signal tests of frequency weightings Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
For 10 Hz to 4 kHz v - 0.3 0.6 Digital Multimeter J3461A MY53220104 EEL.BP. 05/0264  10-Feb-22
For>4 kHz to 10 kHz v - 0.3 0.7 Digital Multimeter 33461A MY353220076 EEL.BP. 03/0264 08-Feb-22
For > 10 kHz to 20 kHz v = 0.3 1.0 Digital Multimeter 34461A MY 60024273 1-15180725251-1  15-Sep-22
5. Frequency and time weightings at 1 kHz 7 ~ 0.2 0.2 Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
6. Long - term stability g R 0.1 0.1 Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
7. Level linearity on the reference level range v . 0.2 0.3 Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22
8 Lovel SRS bt i Jovel vt vontso) " - P Lot 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
9. Tone burst response v - 0.2 0.2 ; : ; ; : T
3. This certificate is traceable to the international system of unit maintained at :
10. Peak C sound level v - 02 0.35
11. Overload indication " = 02 025 3.1 National Institute of Metrology (Thailand).
12. High level stability B2 z ol 0.1 3.2 Thailand Institute of Scientific and Technological Research (TISTR).

R ‘9"?"'71""""1% N enaslumuny
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
: " CALIBRATION LABORATORY

oci

Continuation of Calibration Certificate

SITHIPORN

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No.
Job No.

Pages

: ACL22081
: VOC65AC0044
: 50f8

SITHIPORN ASSOCIATES CO,LTD.

Gl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert, No
Job No.

Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB ) (dB) (dB)
93.9 (93.96) 94.0 0.0 £0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )

310

. + ACL22081
1 VC65AC0044
: 40f8

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 30.8
C - weight 30.6
Flat 36.8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) j I Acceptance
Flat C-weight A-weight =
Limits
63 0.0 0.0 0.0 #2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
K000 0.0 0.0 0.0 +5.0
16000 -0.1 0.0 0.1 +5.0-(-00)
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 094.0 0.0 -
C - weight 94.0 0.0 =0.2
Flat 94.0 0.0 +.0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

wnaslunuA

7 ..

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
L Flat C-weight | A-weight i s
Limits
125 -0.1 0.1 0.0 +1.5
1000 -0.2 0.2 -0.2 +£1.0
8000 i1 3.2 3.2 +5.0

QF-TS12-04-04-020664
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S ITH | P*)R N, SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity including the level range control

Cert. No. : ACL22081
Job No. : VC65AC0044

Pages : Tof8

SITHIP DRN, SITHIPORN /

ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
140 94.0 94.0 0.0 +0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.8 -0.2 1.5;-5.0
Fast 2 8 117.0 116.7 -0.3 1.0/;-2.5
200 300 134.0 133,9 0.1 +1.0
St 2 8 108.0 107.8 0.2 1:5'1:-5.0
200 800 127.6 127.5 -0.1 £1.0
0.25 1 N/A N/A N/A 1.5:;:+5.0
SEL 2 8 MN/A N/A N/A 10;-2.5
200 800 N/A N/A N/A +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 135.7 -0.7 +3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limils
test signal (dB ) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half eycle 135.4 135.2 -0.2 +2.0
1
naslunuA

QF-TS12-4-04-020664
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7. Level linearity on the reference level range

QF-TS12-04-04-020664

Cert. No. : ACL22081
Job No.

Pages : 6Gol8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
135.0 135.1 0.1 1.1
134.0 134.1 0.1 +1.1
133.0 133.1 0.1 +1.1
132.0 132.1 0.1 +1.1
131.0 131.1 0.1 £1.1
129.0 129.1 0.1 1.1
124.0 124.1 0.1 +1.1
119.0 119.1 0.1 11
114.0 114.1 0,1 + 1.1
109.0 109.1 0.1 £ 1.4
104.0 104.1 0.1 #1.1
99.0 99.0 0.0 =11
94.0 94.0 0.0 & 1.1
89.0 89.0 0.0 +11
54.0 84.0 0.0 #3131
79.0 79.0 0.0 o B
74.0 74.0 0.0 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 =11
49.0 49.1 0.1 =11
44.0 44.2 0.2 £1.3
39.0 39.6 0.6 +1.1

1
nasluaun
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INNOVATIVE INSTRUMENT CALIBRATION LAB

PNNOVATIVE INSTRUMENT COL LTD, HEAD OFFICE
71139 MOO 13, 501 SUNTINAKORN | | TAMBON BANG KAEO, adbrs i Jon AN1 Nafinal creariatie oard
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND =L i e N ERESLT 0
TEL: (66)0-2116-9%560-1 FAX: (66)10-2| 16-7140 r_manm‘u\?uﬁ?{m"m=
Pagelof2.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING Certificate No : 23-ACT-118
CONSULTANT CO.LTD. Request No : Req-2023-1547
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prukanong, Bangkok 10260
Unit Under Calibration Details
: Acoustic Calibrator

: LARSON DAVIS

Measurement item

Manufacturer

Model s CAL1SD
Serial Number 16171
1D : UAE.EFM.117/2562

Calibration Environment and Details
Temperature (23 £2°€)
Humidity : (50 +20 %RH )

< (1013 £10.0 hPa )

2 21 July 2023

Barometric Pressure
Received Date
Calibration Date : 4 Aupust 2023
Location of Calibration : LAB | Acoustic

Calibration Procedure

Class : &
Range: 94,114 dB/ 1000 Hz

Intrument Statws @ Used

: In-house method CP-ACT-02 based on |EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Muodel Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024
THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability

realization of the international System of Units (S1).

Note

: This certificate providoes traceability of measurement to recognized national standard, and to the

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

confidence approximately 95 %,

Calibrated By : e

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

ot

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 4 August 2023

The resudts related oaly te the ftem calitirmed, The cetificate shall not be reproduced eucepd a full, whthout weinen grroval of the Innivative Insiniy

“{enaslimuny

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

assoCiale

Cert. No. : ACL22081

Job No. : VC65AC0044
Pages ; Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cyele (dB) (dB)
89.2 89.4 0.2 +1.5
12. High level stability
SLM Display | SLM Display Deviated Aceceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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CALIBRATION LABORATORY Co.,LTD.

2110-11,14, 55 Sol Pragert Manukil 28 Yaak 4, Prasert Manukit Rd., Ladpbrac, Bangkok 10230

REDITED

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT U2, LTD, HEAD OFFICE

INNaOWAT

T30 MOO (3801 SUNTINAKORN 1] TAMBON BANG KAEQ, ket =

T3 = : ARST NaTina] Accragiesion ayant
Tel, 02-578-0353-4 Fax: 02-578-2672  www.callaboralory.com  E-mall:sale@eal-laboeatney com ""v.f//'::‘"“:"‘ -k FRATIBH AN AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10240 THATLAND = SRR SR ANIHS ot ADCRED)TER
il g EAS e
CLC iy 5= i TEL: (6610-2 1 16-5860-1 FAN: (66)0-21 {67140 e Ty
Accredited g
ISO/TEC 1 TOoRn Fage2of2.

Certificate No : 23-ACT-118
Request No ; Req-2023-1547
Calibration Results : Without Adjustment

CERTIFICATE OF CALIBRATION

Sound pressure level

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
FOR (dB) Measured Error Measured Error (£dB) Class 2 (£ dB)
NOMENCLATURE :  VIBRATION METER 94 dB/ 1000 Hz 94.14 0.14 - - 0.13 0.40
. 114 dB / 1000 Hz 11415 015 - = 0.13 0.40
MANUFACTURER : INSTANTEL
MODEL/TYPE i 721A2501/721A2901
Frequency of Sound pressure level
4 56 =
SERIAL NO. : UM11356/UM113 Calibration Range Without Adjustment Adjustment Uncertainty | Aceeptance limit
CLID. NO. : 251701398 (Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (% %) Class 2 ( + %)
JOB CONTROL NO. ' 231019117017 94 dB / 1000 Hz 1000.00 0.00 - - 0.01 1.7
114 dB / 1000 Hz 1000,00 0,00 - = 0.01 L7

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

AD
81 SOI'UDOMSUK 41, SUKHUMYIT ROAD, Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)

BANGCHAK, PHRAKHANONG, BANGKOK 10260

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptunce limit
Measured (%) Measured (%) (%) Class 2 (£ %)
: 25 October 2023 (Hz)
E OF RECEIVED : 19 October 2023 DATE OF ISSUED :
sk 94 dB / 1000 Hz 0.04 . 0.40 3.0
Report of ealibeation sereening must npt be faken in part, Except complete. Without the approval of the Calibration Laboratory Co, Lid. 114dB /1000 Hz 0.20 = 0:40 3.0
Note :
’ rwi busabo:
Calibrated By : Suwit Phuan ng - Acteptance fimit was [ECH0942:2017 Class |
Calibration Eﬂ-giﬂcer - The culibration resilts exclude the enlibraion pressure comection
= The culibrtion resulis exclude e microphone vohime comection
End of Calibration

Y

Approved By : Mongkol Yotsoontorn

Authorized Signatory
25 October 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement aceording to

the International System of Units { 81)

Certificate No. Q23117017

page llnf 4 [!:I [..i_]
tana'ls‘lumm >

F3-011-04/01-12

The results related only o the ftem ealibraled. The cenificase shall not be reprodicoed exeept in fiall, without writen approval of the Enevative Instrument Co. W

iandslimuey

@clccalibration



CALIBRATION LABORATORY CO.,LTD. CALIBRATION LABORATORY CO.,LTD. W

—
— z
2110-11,14,55 Soi Prasert Manukil 29 Yaek 4, Prasert Manukit Rd,, Ladphraa, Bangkok 10230 i‘aﬁm

2/10-11,14. 55 Sot Prasern Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

- 20 FAWRVY Siches
Tal. 02-578-0053-4 Fax 02-578-2672  wwwcsHaborabory com  E-malsale@eallaboralony com 1//_"-‘/,:;‘1\\? & ‘.f.éaié}_—f.; = = > 4#CCRED I
A iy e ey = - s i
CLC Al e Tel, G2ETAUAERS Fax/02570.0672  winiaHabortoryom  E-malissle@eeiiatovatonoom % /s S
Aceredited - o e CLC N A - ALIRAATION ANDE
ACTM-2414 Filye INERIGHAL MERAIEMEN T
Accredited J\“‘.l‘\"-?ﬁ]i I

ISO/IBC 17088 B
LT T 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment () adjustment
CALI TION DAT:

REPORT OF CALIBRATION

1. ACCELERATION RESULT
Test point o STD Reading | DUC Reading Correction Uncertainty FOR
lg) [ frequency ) g (z) (g) & % ofrdg, ) NOMENCLATURE 3 VIBRATION METER
0.3 50 Hz (300 0,305 -0.005 1.9 MANUFACTURER 1 INSTANTEL
0.4 50 Hz 0.4 » ’ ’ )
T e - Mzz :::2: zzz: :: MODEL / TYPE : 721A2501/721A2901
0.6 50 He 0.600 (1.608 -0.008 1.9 SERIAL NO. : UM11356/UM11356
0.7 50 He 0.700 11709 -0.009 19 DATE OF CALIBRATION i 20 Oectober 2023
03 100 Hz 0300 0.306 -0.006 1.2
0.4 100 Hz 0,400 0,407 -0.007 19 ENVIRONMENT CONDITIONS :
0.5 100 Hz peak 0.500 0.507 pye % Temperature : 5 o2 Jid o Relative Humidity : (55t 15) %RH
0.6 100 Hz 0.600 0.608 -0.008 19 PROCEDURE USED :
0.7 100 Hz 0.700 0710 -0.010 (] This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 a5 calibration guideline.
2. VELOCITY RESULT The calibeation was performed by using Digital Multimeter, Prograntmable Timer/Counter and Vibration Calibrator
Teat pobut - T T —T " Amplifier which maintained by the Calibration Laboratory Co., Ltd.
[ mm/s ) { frequency ) [ rmmis ) ( mm/s ) ( mmis ) + (% ofrdg, ) REFERENCE STANDARD USED :
3 50 Hz 3.000 3.048 0,048 Lo 1. Vibration Calibrator, The Modal Shop Model 2110D S/N. 11424,
4 50 Ha 4000 4.059 0,050 1.9 2. Digital Multimeler, Hewlett Packard Model 34401A S/N. 3146AT75935,
H 50 He peak 5,000 5,067 -0.067 L2 3. Programmable Timer/Counter, Philips Model PMGGSOR S/N. SM60T101.
6 50 Hz 6.000 6.072 -0.072 19 TRACEABILITY :
7 50 Hz 7.000 7.041 0,091 (i) 1. The measurements are traceable to International System of Units (ST), through National Institute of Metrology (Thailand)
3 100 Hz 3.000 3049 -0.049 1.9 Certificate No. AV-0030-23, Due Date 26 June 2024.
4 100 Hz 4.000 4.051 -0.051 1.8 2. The measurements are traceable to Interational System of Units (81, through National Institute of Metrology (Thailand)
5 100 Hz peak 5.000 5.069 -0.069 1.9 Certificate No, FE-0136-22, Due Date 11 November 2023.
6 100 Hz 6.000 6.082 -0.082 19 1. The measurements are traceable 1o International System of’ Units (s1), through Aeronautical Radio of Thailand Ltd.
7 100 Hz 7.000 7.008 -0.098 1.9 Centificate No. 07-0043/23 , Due Date 12 April 2024,
UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
el iERtND L L by the coverage factor k= 2,00 which for a normal distribution corresponds 1o a coverage probability of approximately 95 %.
E-013-04/01-12 page3 of 4 1t has been evaluated according to the “Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23117017

OO0 F3-011-04/01-12

page 2 of 4
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT 0O, LTD. HEAD OFFICE

T30 MO0 13,501 SUNTINAKORN 1| TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND £
== R = S
TEL: (60021 16-S560- 1 FAX: (6610-21 167140 T e
Page:1/6.

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No @ 22-ACT-035
Address i Bl Soi Ud k 41, Sukl it Road, B hak. Prak £, Bangkol Request No : Reg-2022-0054

10260

Unit Under Calibration Details

Measurement iterm : © Sound Level Meter Microphone Class: 2

Manufacturer ; LARSON DAVIS Microphone Model : 375404
Maodel ¢t T Microphone S/N ; 328675
Serial Mumber - 05398 Preamplifier Model : PRMLxTIC
mn + UAE EFM.035/2564 Preamplifier 8/N : 073793
Resolution i 01 dB Intrument Ssatus : Used

Calibration Environment and Details
Temperature P REET
Hurnidity : 50%RH 420 %RH
Barometrie Pressure T 1013 hPa = 10 hPs
Received Date 14 Janvary 2022
Calibrated Daie + 21 January 2022

Calibration Procedure + In-house method CP-SLM-0| based on 1EC 61672-3 1 2013 Electroacoustics - Seund level meters - Part 3: Periodic tests

Location of Calibration ¢ Lab Acoustic
Reference Standard
Instrument Brand Model SN, Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFAQO0234 14 June 2022 s
Audio Generator Svantek Svandl] 131 18 Detober 2022 WK Electric
Note
The reported inty is hased on standard i Iltiplied by the Coverage Factor & =2, providing p level of confidence approximately 435 %,
Calibrated By : e Approved By : it

Mr. Noppidon Luangart
Calibration Officer

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Tssue Date : 21 January 2022

1
Thie results relatesd only o the iem calibrated. The certificate shall not be reproduced except in fll, without writien npprtaﬁa-]?mmﬁy
- M e

¢ date 0LI07/19

CALIBRATION LABORATORY Co.,LTD.

2r1011,14. 55 Sai Pragent Manukit 29 Yask 4, Prasert Manukil- Rd., Ladphrao, Bangkok 10230

Tel, 02-578-0053-4 Fax: 02-578-2672  www.calborstory.com  E-mailsalai@eal-iaboratory tom

CLC

Accredited
RO G LPORs

CALIBRATION DATA
3. DISPLACEMENT RESULT

REDITED

EALEIRATICN AN
ENSIMAL MEASUREMENT
ACDM-2414

Test point s STD Reading | DUC Reading Correction Uneertainty
{ 1um ) ( frequency ) (mm ) (mm) { mum ) =+ (% ofrdg.)
0.03 50 Hz 0.030 0.030 0.000 ey
0.04 50 Hz 0,040 0.040 0.000 24
0.05 50 Hz peak 0.050 0.050 0.000 22
0.06 50 Hz 0.060 0.061 -0.001 21
0.07 50 Hz 0.070 0.071 -0.001 2.1
0.03 100 Hz 0.030 0.030 0.000 2.7
0.04 100 Hz 0.040 0.040 0.000 24
0.05 100 Hz peak 0.050 0.050 0.000 22
0.06 100 Hz 0.060 0,061 -0.001 2.1
0.07 100 Hz 0.070 0.071 -0.001 241
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 09 Page 1.2 of 59
This report is valid for the above stated instrument/s only.
### End of Certificate #i#
Certificate No. Q23117017
paged of 4
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE I?

STRUMENT €

D, HEAD OFFICE

T MOO 13, SOLSINTINAKORN [ TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THATLAND

TEL: (6GH-21 [6-5860-1 FAX(66M0-21 16-T140

i
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i BTl Dusvgoius S

f_sonce curs ]
CALIBRATION LABORATORY
AC-I951

Page < 3/6

Certificate No

Request No

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

UUC Serting Deviation from various Frequency Acceprance
UNCERTAINTY
FAST/ 37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z {dB) (+dB) (+dB)
63 Hz -0.2 0.1 -1 2.0
125 Hz -t LK -0 1.3
250 Hz 01 0.0 -0 1.5
500 Hz -1 LA -0.1 L%
1000 Hz 0.0 0.0 a0 02 1.0
2000 Hz 0.0 1K1 0.0 0
A0 He 0.0 0o 00 30
OG0 Ha -1 -l 481} 3
16000 Hz 1 0.1 <01 +5, ~INF.
6. Frequency and time at 1kHz
UUC Setting STD Measured Acceptunce
UNCERTAINTY
FAST/ 37-139 REF vue ERR Limit
UUC Weighting (dn) (dB) (dB) (+dB) (4 di)
A Ti4.00 1140 0o 02
a 114.00 1140 00 a2 0.2
Z 114,00 1140 0o 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
313914 REF Luc ERR Limit
ULIC Time Respone (dB) (dB) (dB) (£ dB) (+dB)
Fust 114,00 1140 0.0 01
Slow 114.00 114.0 09 02 01
Leq 114.00 114.0 0.0 01

22-ACT-035

Reg-2022-0094

1
The results reluted enly to the item enlibrated. The shall not be reprodusced except in full. withour wrinen “Wltﬁﬁ Hq ﬂ;l Hﬁﬁ Ir
SN Hdiluﬂl-’l’ﬂ-]?

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRU

T MO 13,801 SUNTINAKORN |1 TAMBON BANG KAEO,

ENT CO, LTI HEAD OFFICE

AMPHOE BANG PFHLI SAMUT PRAKAN PROVINCE (0340 THAILAND

WSAT W

uin fulunir Busvpuss 41he

AWSI feainana] Avervdi
ACCREDI

TEL: (660-2116-5860-1 FAX: (661-2116-T 140 R g
Page : 2/6
Certificare No 22-ACT-035
Request No Req-2022-0094
1. Indication at the calibration check frequency
UL Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR vuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) { = dB)
1000 Hz 114.00 dB 113.85 1140 +0.15 1139 0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK., Model 8V 354, SN.58079
2. Self-generated naise, Microphone Installed
LILIC Setting
B Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 281 .10
3. Self-generated noise, Micraphone replaced by the electrical input signal device
ULC Setting
M d UNCERTAINTY
FAST / 37-139
ULC Weighting (dR) (= dB)
A 298 10
C 173 LERLT
Z 31D 0.1
4. Acoustic signal test of frequency weightings [Without Windscreen)
Deviation fram various Frequency Acceptance
UUC Setting UNCERTAINTY
Weis Respone curve Limit
FAST 7/ 37-139 A C z
4 dB) (+dB,
STD Setting (dB) (dB} {dB) i =
125 Hz an o .n .50 20
1060 Hz 0.0 (151 LR1] 0.60 Lo
4000 Hz 04 0.3 03 (LR 30
B000 He 0.1 02 -l 0.70 50

1
The results rehited anly to the item calibrated, The certificats shall niot be reproduced escept in fll, without writien npprwﬁﬂw ‘jﬂl
Lp ﬂ» 2 Hdﬂu—m;u? 19



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

T MO 13, SOTSUNTINAKORN 11 TAMBON BANG KAED.

O ATT IWE

-2 AGEKE2] 16-5860-| FAX! (66M-2116-T140

AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAILAND

whln BuTunfv Busvgaiun e

ACCREDITED
CALEERATION LABORATORY
AC-2961

Pape:5/6

Certificate No

22-ACT-035

Request No Req-2022-0094
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuC ERR Limit
UUC Range (dB) (di) (di) (zdB) (£dB)
432 434 0.2 M
37-139 03
L4 114.0 0.0 11
10. Tone burst response
UUC Setting 5TD Anticiy i Accepiance
UNCERTAINTY
A 3T7-139 Tonchurst Rel uue ERR Limit
UUC Time Respone (ms) (dR) (dB) (dB) (+dB) [+dB)
200 135.0 135.0 0o |
Fast 2 1180 117.9 =0l +1.0, 2§
0.25 oo 108.7 -3 +1.5,-5.0
200 128.6 128.5 0.1 |
Slow 03
X 109.0 1085 -0 +1.0,-5.0
200 129.0 129.0 0.0 1
SEL 2 109.0 1.1 +L1 +1.0,-2.5
0.25 1060 LR -0.1 +1.5,-5.0
11. Peak C Sound level
UL Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST [ C/95-142 REF vuc ERR Limit
STD Setting (uB) (dB) (dB} (£ dB) (=dB}
Complete cycle 1374 136.8 “0.60 30
Pasitive hall cyele 136.4 136.1 -0.30 02 .0
Negative half cycle 136.4 136.1 030 40
The results related only to the item calik d. The ifi shall not be reproduged except in Full, without writhen ap

nansliisa. ...

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COh. LTT. HEAD DFFICE

THA9 MO 13, SOSUNTINAKORN || TAMBON BANG KAED,

AMPHOE BANG PHLI SAN
TEL:

021 1G-S50 1 F

X UGGH-21 16-T 140

PRAKAN PROVINCE 10540 THAILAND

AN P O WOTT W E

ACCREDITED

i BuTuiivl Buswywus 49he

CALIRMRATION LARORATORY
AL 2961

Page t4/6

7. Long Term Stability

Certificate No 22-ACT-035

Reguest No Req-2022-0094

UUC Setting Measured
FAST /A F37-139 vuc
STD Setting (di)
Tnitial L14.0
Final 114.0
Deviated 0.0

Aceeptanee
UNCERTAINTY
Limit
(£ dB) (4 dB)

8. Level linearity on the reference level range

UUC Setting icipated I i Acceptance
UNCERTAINTY
FAST A/ 37-139 REF uuc ERR Limit
STD dB (dB) (i) (diz) {+dB) {+dB)
139.00 139 1390 0 It
134.00 134 134.0 o0 Ll
129,00 1% 1280 0.0 bl
124.00 124 1240 00 L1
11900 119 a0 LK} 1l
114,00 L4 4.0 00 141
109,00 19 ([+%1] iy |
104,00 ik [ER 0.0 1.1
9,00 o9 n on 11
S0 94 939 -0l 1.1
9.00 2 L1101 0.1 LI
B4.00 84 839 -0 0.3 L1
TO.00 79 RO -] L
74.00 74 139 0.1 Ll
BELOO L 69.0 00 L.l
64.00 64 639 0l 13
59.00 59 590 (1] 11
54.00 54 M0 (iR} 1.1
40,00 49 490 0.0 o
+4.00 44 441 o1 1l
39.00 39 393 0.3 L1
3800 38 383 03 L1
37.00 3 ¥i5 (A3 L1

1
The results related only 10 the jtem calibrared. The cenificate shall not be reproduced except in fill, williout wrien .mpulﬁlﬁ m s‘ tﬂm I
(R bl B! Mnunhlc oiaTre



THE LINDE GROUP

Certificate Of Analysis

Special Gases Mixture

Customer Details
Wame Customer Tag
United Analyst & Engineering Co., Ltd suk 41, Sukbumvit Rd., Bang

| Phia khanong, Bangkok 10260
Certificate Details
Mumber: 338420 Date of lssue 4-Aug-2020 Expiry date
Material Details
Production Order 90161442 faterial Code 400400-AL-34 Cylinder No
Gas content 6.60 M*
Cylinder Dwner: LINDE

Laboratory Report

Component
il Cancent

Methane
e Al

Reference Standard
Methane
In Nl‘.mg(—n

Instiument /Make /Model

FTIR Spectrometers Nicolet 1550

Marminal

Analytical Result
Uncertainty’ yais®
+ 1% relative
Reference Standard used in Assay
Cylinder number (ol
956G b
Anafytical instruments used in Assay
Analyticel Principle Last Multipaint Calibvation
FTIR-CHE A-Aug-2020

Recommend usage condition

minimum utilization: Sy of actual content or before expire date whichever comes first.
Storage condition: keep in well ventilation and secure area.

Comments

When reidering, please quote the matenial number

ults expressed o this
ceerdante with 1 EPA Trac
2. The teported expanied urcen
ihe measurement of this material i fra
ather fecogniser natianal metology i
3 (1) Gas Chiomatogeapiy, (2] P

(5] Total Hydrocarhon Analyze

Page 1 4l

sporl shall nat be ieproduced except i u!

ugdn dud (ussnalne) e ()

RS TS

15 Urmanrooes 2,3 m) 14 AUATRERE R ML 6.5 AU

et o sne e 10560 s fs4) 23386100

Esvorumsalneg | 105 mj 5 nurlng Gt GRS 24980

Insurt {56) 38.570° 47953

tate on mobe,fmolie b

nw/

Sukanya Parinyas

i
alf of Linde (Thaiftand) Co., Lic

Signatary for and

PRI,

Linde (Thailland) Public Company Limit#g/ . @1 Orico

T

15 Fiocr, Hangna Towss A 1/3 M 14, Bangna Trsd KM, 4.5 Hood, Bangkaew

Tsrs (56} 2338-6333 Bangplee, Samutprakan | {66} 1338 Fan (6] 28386310
Wellgraw Flant 105 ak, A Bangpakong, Chachaengsas 4180

e (a6) 38570323 Thallaes, 6 18.570-479-83 Fan (063 18570323

enansluemunu

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTI, HEAD OFFICE
T30 MOO 13, S0 SUNTINAKORN 1] TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

[EL: (66M0-2116-5860-1 FAX: (6610-2116-7 140

1w BuTur i Busngaus die

ACCREDITED

SALMAATION LARDAATORY
AC-2961

Page 1 6/6

Certificate No

Request No
12. Overload indication
UUC Setting Meunsured Acceptunce
UNCERTAINTY
FAST /A 137-139 vue Limit
STD Setting (dB) { £dB) (=dB)
Positive one-half eyele 142.3
Negative ane-half cycle 142.0
Deviated 03

13. High Level Stability

ULC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uue Limit
STD Setting (dB) (+ dB) {+dB)
Initinl 138.0
Final 135.0
Deviated 00 0.1 03
End of Certificate

23-ACT-035

Req-2022-0094

1
The resuiles related only to the item calibmted. The certificans shall not be reproduced except in full, without wrinen zpp’lﬁﬁmﬂn‘iﬁ‘gﬁ‘ 1[
F¥ITRASL d) \a\unlﬂrlll-'li" 9



CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Sol Praserl Manukit 28 Yaek 4. Praserl Manukit Rd,, Ladphrao, Bangkok 10230
Tel, 02-578-0363-4 Fax: 02-578-2672  waw caksboratory.com  E-mailisale(@ealabeeatory.com 7", P ant
A

CALIBRATION LABORATORY CO.,LTD.

2/10-11,44,55 Soi Prasert Manukil 20 Yask 4, Prasert Manuklt Rd., Ladphrao, Bangkok 10230

Tel, 02-578-0353-4 Fax; 02-578-26¢2  www.cal-laboratory.com  E-mailsalefcal-abaratary.com

CLC P!
Y GINENSIDPAL MEASLTIEMEH T
Acecredited ALCOM-ZA14 AR CALIBATION AND
Liv-3d c l_c il DIMENS K4AL MEASLRIEMENT
Accredited ACDM-2874

IS0/ EC L TO2S
180/ IEC 17028

REPORT OF CALIBRATION
FOR

NOMENCLATURE i VIBRATION METER
MANUFACTURER § INSTANTEL

MODEL / TYPE H 721A2601/721A3301
SERIAL NO. $ UM11229/UM11229
DATE OF CALIBRATION 3 20 October 2023

ENVIRONMENT CONDITIONS :

Temperature : 23t 2 °C Relative Humidity : (55 % 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on IS0 16063-21 as calibration guideline.
T'he calibration was performed by using Digital Multimeter, Programmable Timer/Counter and Vibration Calibrator

Amplifier which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

1. Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424.

2. Digital Multimeter, Hewlett Packard Model 34401 A S/N. 3146A 75935,
3. Programmable Timer/Counter, Philips Maodel PMB680B S/N, SMB0T101.

TRACEABILITY :

1. The measurements are traceable to Intemational System of Units (ST), through N fonal Institute of Metrology (Thailand)

Certificate No. AV-0030-23, Due Date 26 Junc 2024,

2. The measurements are (raceable to Intemational System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. EE-0136-22, Due Date 11 November 2023,

1. The measurenients are traceable to International System of Units (S1), through Aeranautical Radio of Thailand Ltd.

Certificate No. 07-0043/23 , Due Date 12 April 2024.

UNCERTAINTY :
The reported expanded uncertainty of measurcment is stated as the standard uncertainty of measurement multiplied
by the coverage factor k= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

(EA-4/02 M:2022)"

It has been evaluated according to the *Evaluation of (he Uncertainly of M ement in Calil

Certificate No. Q23117022

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

wnasluml
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@elecalibration

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 3 VIBRATION METER
MANUFACTURER 1 INSTANTEL
MODEL / TYPE 3 721A2601/721A3301
SERIAL NO. 1 UM11229/UM11229
CLID. NO. : 251701314
JOB CONTROL NO. : 231019117022
CUSTOMER @ UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

$1 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 19 October 2023 DATE OF ISSUED : 25 October 2023

Report of calibration screening must not e taken in part. Except complete. Without the approval of the Calibration Laboratory Ca,, Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

e

Approved By : Mongkol Yotsoontorn

Authorized Signatory
25 October 2023

This Calibration Certifiente documents the traceability to natlonal standards, which realize the units of messurement according to

the International System of Units ( 1)

Certificate No. Q23117022
F3-011-04/01-12 page | of 4
0 EEE]

tanaqs‘lumm s

@clccalibration



CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasen Manukit Rd,, Ladphirso, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

2/10-11,%4, 55 Sai Prasart Manukil 28 Yaek 4, Prasert Manukit Ro., Ladphrag, Banghow 10230

Tel, 02-576-0353-4 - Fax; 02-578-2672  www.caHlsborzlory.com  E-mailsale@eaklaboratory.com Tel. 02-578-0063-4 Fax: 02-578-2672  www.oa-labovalory.com  E-mail.sale@eat-sharatory com ’,j’i:‘:“‘h::‘ —
MC“!;E, En::l(le:d . v Pl
IB8O/IEC LTo2a TSO/IEC 17020
) CONDITION OF CALIBRATION ITEM : GOOD
CALI TIONDA MEASUREMENT RESULTS : ( X ) without adjustment { ) adjustment
3. DISPLACEMENT RESULT CALIBRATION DATA
Test point _— STD Reading | DUC Reading Correction Uncertainty RGN RS
{m ) ( frequency ) (mm) (mm) Jwend bl O Test paint STD Reading | DUC Reading Correstion Uneertainty
0.03 50 Hz s i b - (gl ( lrequency ) e (g} {gl Lg) Ti(% of rdg. )
0.04 50 Hz -0 oo 0:009 4 0.3 30 Hz 0.300 11,306 -0.006 1.9
0.05 50 Hz peik 0.050 0:050 o 2'2 0.4 50 Hy 0.400 0,407 0.007 1.9
0.06 S0Hz R0 Gl ki - 0.3 50 Hz peak 0,500 0,508 0,008 1.9
0.07 50 He Ll L - < 0.6 50 Hz 0,600 0.609 0,009 1.9
0.03 100Hz Ay i o S 0.7 50 Hz 0,700 0,709 -0.009 1.9
0.04 1003z i i s = 0.3 100 Hz 1.300 0.302 0,002 1.9
0.0 i v . e = = 04 100 Hz 0.400 0.403 -0.003 1.9
Q.08 1903 i o ‘E'Ezt z: 0.5 100 Hz peak 0.500 0.504 -0.004 1.9
0.07 100 He i L = - 0 100 Hz 0,600 0.605 0,005 1.9
Nole. The Seope of Accredited ANAB Certficate No. ACDM-2814 Version 009 Page 12 of 55 0.7 100 Hz 0.700 0.706 -0.006 1.9
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uneertainty
Maode
{mmes ) | frequeney | { mnls ) ( s ) { mmis ) (%ol rdg. )
This report is valid for the above stated instrument/s only. > e H i Ll A
4 50 Hz 4.000 4.036 -0.036 1.9
5 50 Ha peak 5000 5.044 -0.0144 19
5] 50 He 6.000 6,061 -0.061 1.8
7 50 He T.000 1076 -0.076 (B
3 100 Hz 3,000 3.009 -0.029 1.9
1 100 Hz 4.000 4,035 -0.015 1.9
5 100 Hz peak 5000 5.042 -0.042 19
##4 End of Certificate ###
6 100 He 6.000 6,035 -0.055 1.9
7 100 Hz 7.000 7068 -0.068 1.9
Certificate No, Q23117022
: " 22 : .
::::t::::fm”“ g 4E] b F3-011-04/01-12 page 3 of 4
SR i
LonaslmURSE: LonENs IPURNE:
CIp - ah [m] :
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14, 55 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Banghkok 10230

BT ED

IS0/ G LPURS

Tal. 02-578-0353-4 Fax 02-578-2672  www.calfaboratory.com  E-mailzala@eal-ahoratory som ¥
.lll-!g. ﬂ:r.xlt:‘f;\lﬁftudn
REPORT OF CALIBRATION
FOR
NOMENCLATURE - VIBRATION METER
MANUFACTURER ] INSTANTEL
MODEL / TYPE 3 721A2501/721A3301
SERIAL NO. H UM11230/UM11230
DATE OF CALIBRATION i} 20 October 2023
ENVIRONMENT CONDITIONS :
Temperature : (23 + 2) “c Relative Humidity : (55 + 15 %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on IS0 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeler, Programmable Timer/Counter and Vibration Calibrator

Amplifier which maitiained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

. Vibration Calibrator, The Modal Shop Model 110D S/N, 11424,

2, Digital Multimeter, Hewlett Fackard Model 34401 A S/N. 3146A75935,
3. Programmable Timer/Counter, Philips Model PMS630B S/N. SMAOTLOL.

TRACEABILITY :

1. The reasurentents are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Cerificate Na. AV-0030-23, Due Date 26 June 2024

3. The measurements are traceable (o International System of Units (ST), through National Institute of Metrolagy (Thailand)
Certificate No. EE-0136-22, Due Date 11 November 2023,

1, The messurements are traceablz to Intemational System of’ Units (1), through Aeronautical Radio of Thailand Lid.

Centificate No. 07-0043/23 , Due Date 12 April 2024.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k= 2,00 which for a normal distribution corresponds o a coverage probability of approximately 95 %.

It as been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificute No. Q23117018

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

IOF-210
tana'w‘lumm :

clccalibration

CALIBRATION LABORATORY Co.,LTD.

2110-11,14,55 Sai Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Banglok 10230
Tal 02-578-0453-4 Fax 02-678-2672  www.osHaborstory.com  E-mailsalsfica-laboratory com

A ARG CALIBNATIZH ARD
DAMLREITR AL MOASURIATN |
ACOM-2813

IBO/IEC 17030

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE H VIBRATION METER
MANUFACTURER - INSTANTEL
MODEL/TYPE - 721A2501/721A3301
SERIAL NO. 3 UM11230/UM 11230
CLID. NO. H 251701315

JOB CONTROL NO. H 231019117018

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
$1 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 19 October 2023 DATE OF ISSUED : 25 October 2023

Report of calibration sereening must not be taken in part. Except complete, Without the approval of the Catibration Labuyratory Co,, Ltd.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

Approved By : Mongkol Yotsoontorn
Authorized Signatory

25 October 2023

This Calibrafion Certificate documents the traceability to national standurds, which realize the units of measurement ageording to

the International System of Units ( S1)

Certificate No. Q23117018
F3-011-04/01-12 page | of 4 m

nanslumtn
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CALIBRATION LABORATORY Co.,LTD.

210-11,14,55 Soi Prasert Manukit 23 Yaek 4, Prasen Manuklt Rd, Ladphrao, Bangkok 10230

Tel, 02-5780353-4 Fax 02-578-2672  www.cakabaratory,com  E-mailsalefcal-4aboraiony com srgor®
MERSOMAL r.l[lﬂh':‘l;.‘-iﬁll[

ACDM-Z014

CLC

Accredited
RO/ LTOBS

CALIBRATION DATA

3. DISPLACEMENT RESULT

Test point — STD Reading | DUC Reading Correction Uncertainty
(mm ) ( frequency ) ‘ (mm ) (mm) ( mm ) *(%ofrdg. )
0.03 50 Hz 0.030 0.030 0,000 27
0.04 50 Hz 0.040 0.040 0.000 24
0.05 50 Hz peak 0.050 0.050 0.000 22
0.06 50 Mz 0,060 0.060 0.000 21
0.07 50 Hz 0.070 0.071 -0.001 2
0.03 100 Hz 0.030 0,030 0.000 2.1
004 100 Hz 0.040 0.040 0.000 24
0.05 104 Hz peak 0.050 0.050 0.000 22
0.06 100 Hz 0.060 0.061 -0.001 2.1
0.07 100 Hz 0.070 0.071 -0.001 21

Note. The Scope of Aceredited ANAB Certificate No, ACDM-2814 Version 009 Page 1,2 of 59

This report is valid for the above slated instrument/s only.

W% End of Certificate ###

Certificate No, Q23117018

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

onans luaatng

@clecalibration

CALIBRATION LABORATORY Co.,LTD.

2110-11.14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manuklt R, Ladphrap, Banghkok 10230

Tel §2-578-0353-4 Fax 02-578-2672  www.callaboratory com  E-mall ssle@cal-zboratory.com

AEI!_dilc:d i J:Ei’:n.:.];ﬁh
HO/IEG TToRs
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Carrection Uneertainty
Mode .
(gl { frequency ) (gl (§3] (el T (%ofrde.)
0.3 50 Hz (.30 0.302 -0.002 1.9
0.4 50 Hz 0,400 11402 -0.002 1.9
0.5 S0 Hz peak 0,500 0.303 0,003 135
0.6 50 He 0.A00 1603 -0.003 1.9
0.7 50 Hz 2.700 0.704 -0.004 L9
0.3 100 Hz 2.300 0.303 =0.003 1.9
(.4 100 He (1400 0.404 -0.004 1.9
0.5 100 Hz peak 0,500 11,504 -0.004 1.9
0.6 100 Hz (.60 0.605 -0.005 1.9
0.7 100 Ha 0,700 0,706 0,006 1.9
2. VELOCITY RESULT
Test point STO Reading | DUC Reading Correction Uncertainty
( mm/s ) ( frequency | o {mmis ) { mmfs) { mmis) (% of rdg. )
3 50 Hz 3.000 3033 -0.033 1.9
4 50 Hz 4,000 4,045 -0.045 1.9
5 50 Hz peak 5.00H) 5.057 -0.057 1.9
4] 50 Hz 6.000 6.066 -.066 LY
7 50 Hz 7,000 7.081 -0.081 1.9
3 100 Hz 3.000 3.039 -0.039 1.9
4 100 Hz ] 4.000 4.046 -0.046 1.9
5 100 Hz peak 5000 3055 -0.055 1.9
6 100 Hz G000 6.067 -0.067 L2
7 100 Hz 7.000 7.079 -0.079 1.9
Certificate No. Q23117018
F3-011-04/01-12 page 3 of 4
1
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CLC

Aceredited
1sO/me 17a2s

CALIBRATION LABORATORY CO.,LTD.

2110-11,14,55 Sol Prasert Manukit 22 Yaek 4, Prasart Manukil Rd., Ladphrao, Bangkok 10230
Tel, 02-578-0353-4 Fax: 02-578-2672

wyw.cal-ahoralory.com  E-mallsate@cal-daboratory.com

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL/TYPE T21A2601/721A3301
SERIAL NO. UM11355/UM11355
DATE OF CALIBRATION 22 February 2023

ENVIRONMENT CONDITIONS :

Temperature : (23 + 2) ¢ Relative Humidity : (55:': 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-D8 based on 1SO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintsined by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 8/N. 29320,

2. High Resolution Programmable Timer/Counter, Philips Model PM&680B S/N. SM607101,

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8303, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The measurements are traceable to International System of Units (81), through Aeronautical Radio of Thailand Litd.
Certificate No. 05-0207/21, Due Date 31 May 2023.

ical Radio of Thailand Lid,

2. The ble to Intemational System of Units (81), through Aer

5 are tr

Certificate No. 07-0001/22 , Due Date 22 February 2023
3. The measurements are traceable to Inlemational System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. AV-0009-22, Due Date 22 June 2023.

UNCERTAINTY :

The reparted expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.
It has been evaluated

ling to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23019604

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

v [E]EELE]
wnaslun ¥
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@clecalibration

Tel. 02-578-0353-4 Fax 02-578-2672 www.cal-aboralory.com  E-mail:sala@cal-laboratory.com

CLC

Aceredited
ISO/TES 17020

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2601/721A3301
SERIAL NO. UM11355/UM11355
CLID. NO. 252000637

JOB CONTROL NO. 230221019604

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
&1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 21 February 2023 DATE OF ISSUED ;: 24 February 2023

Report of calibration sereening must not be taken in part, Except complete, Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
24 February 2023

This Calibration Cértificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( 51)

Certificate No. Q23019604

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CoO.,LID.

21M0-11,14.55 Soi Prasert Manukit 29 Yaek 4, Prasen Manukit R, Ladphrac, Banghok 10230

CALIBRATION LABORATORY CoO.,LTD.

2110-11,14, 55 Soi Praseri Manuklt 29 Yaak 4, Prasert Manukit R, Ladphrae, Bangkok 10230

Tel, 02-578-0363-4 Fax: 02-578-2672  www.oaHaborstory.com  E-mail sale@caraboestory.com A BT Tel 02:-578-0353-4 Fax: 02-578-2672  www.cal-aboratory.com  E-mafisale@caldaboratory.com
CLC O 77 CLC
Accredited ACDM-2814 Accredited
1SO/IEC 170028

IS0/IEC 17035

RATI A CONDITION OF CALIBRATION ITEM : GOOD
3. DISPLACEMENT RESULT MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

Test point STD Reading | DUC Reading |  Cotrection Uncertainty CALIBRATION DATA
Crim) ( frequency ) e {mm) (mm) (mm) T (%ofrde. ) 1. ACCELERATION RESULT
.03 50 Hz 0.030 0.030 0.000 2.1 Test point o STD Reading | DUC Reading |  Correction Uncertainty
= = P 565 5,000 ) (2) ( fiequency ) () (g) (g) (% ofrdg. )
.05 50 Hz peak 0.050 0.050 0.000 1.5 0.3 50 Hz 0.300 0,299 +0.001 19
*0.06 50 Hz 0,060 0.060 0.000 1.3 04 50 Hz 0.400 0.398 +0.002 19
*0.07 50 Hz 0.070 0.069 +0.001 1.2 0.5 50 Hz peak 0.500 0.498 +0.002 13
0.03 100 Hz 0.030 0.030 0.000 21 o Gotiiy ks 0597 +0.003 13
—= ~— e o e iq 0.7 50 1z 0.700 0.697 +0.003 13
0.05 100 Hz peak 0.050 0.050 0.000 1.5 03 100 Hz 0.300 0.300 0,000 19
0.06 100 Hz 0.060 0.059 +0.001 13 04 100 Hz 0.400 0.399 +0.001 1.9
0.07 100 Hz 0.070 0.069 +0.001 1.2 0.3 100 Hz peak 0.500 0.494 +0.001 13
Note. * means Calibrations marked " Not ANAB Aceredited " in this Certificate have been included for completeness. 0.6 100 Hz 0.600 0.598 +0.002 13
The Scope of Aceredited ANAB Certificate No, ACDM-2814 Version 008 Page | of 58 07 100 Hz 0.700 0.698 +0.002 1.3
2. VELOCITY RESULT
Test point - STD Reading | DUC Reading Correction Uncertainty
{ mms ) ( frequency ) e {mmis ) { mm/s ) { mm/fs ) + (% of rdg. )
This report is valid for the above stated instrument/s only. 3 50 Hz 3.000 3.010 -0.010 1.8
4 50 Hz 4.000 4016 -0.016 1.8
5 50 Hz peak 5.000 5.019 -0.019 1.8
6 50 Hz 6,000 6.024 -0.024 1.8
7 50 Hz 7.000 7.031 -0.031 1.8
3 100 Hz 3.000 3.009 -0.009 18
4 100 Hz 4,000 4,011 -0.011 1.8
### End of Certificate ### 5 100 Hz peak 5,000 5.017 0,017 1.8
; 100 Hz 6.000 6.023 -0.023 1.8
7 100 Hz 7.000 7.028 -0.028 1.8
Certificate No. Q23019604 Certificate No. Q23019604
F3-011-04/01-12 page4of 4 F3-011-04/01-12 pige A oF 4
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Cert.No.: 23TW261
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette - 130BU1O 23CG1172 22 Mar 2025
2) Balance 1124013382 140RC0O06 23MM18 20 Feb 2024

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: SKOED162
Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mg/L) {mg/L) (mg/L}
8.16 8,16 0.0045

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 23TW261
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :
Tested by :
Approved by :

(\/) Saithip Meangmai

{ ) Warakorn Lerngagtrakul

{ ) Ponpan Paipim

Issue Date :

DO Meter

Hariba

LAQUA-DO210

HEOGO015
UAE.EFM.085/2564{EFM.DO.04/64)
13 December 2023

14 December 2023
2312-0278WSC-1

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

Temperature (25+5)°C

Humidity (50 + 20) %

In - house method : CP-CH9

by Comparison Technigue with Azide Modification Method

Walalak Sirithean

Approved Signatory

18 December 2023

\onEEHARUAN
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;%&
: . CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7
Equipment : EIN P RS Cert. No.: 23LM201 534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 KON
Condition As-Received :  Used ltem Page.: 2 of 2 TEL.0-2717-3000-20 FAX. 0.2719-0484 ::f]—;?;_’y‘:’}m:
Reference : 2312-027BWSC-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

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

1) Digital Thermometer 3240076 231305 TPA
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.

Cert. No.: 23LM201
Page.: 1 of 2

Certificate of Calibration

Due Date
15 Mar 2024

Equipment : DO Meter with Sensor

Manufacturer : Horiba

Remark : TPA : Technolegy Promotion Association ( Thailand - Japan ) Model : LAQUA-DO210
Result of Calibration :- (*) Without Adjustment i
Function : Temperature measurement. Serial No. : HEQGO015
Ti‘lIS‘ instrument was co.nnectad with temperature sensor, ID No.: 9KOEO162 ID No. : UAE.EFM.085/2564 (EFM.DO.04/64)
Calibration| Immersion Standard uuc* . Coverage
i’ - Error Uncertainty
Point Depth Temperature Reading Factor Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
(c) (mm ) (C) (c) (c) (£°C) k 3 Soi Udomsuk 41, Sukhumvit Road,
250 60 24.997 25.0 0.003 0.16 2.00 Bangchak, Phrakhanong
30.0 60 28,995 30.0 0.005 0.186 2.00 Bangkok 10260
35.0 680 34.997 35.0 0.003 0.16 2.00 )
Location : TPA On Site Calibration Laboratory

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

UUC* : Unit Under Calibration

coverage factor k, providing a level of confidence of approximately 95 %.

Received Order :
Calibrated Date :

13 December 2023
15 December 2023

Ambient Temperature : (26 +10)°C
Relative Humidity : (50+30)%

ol AC Line Voltage : (220£22)V
Calibrated by : Suwit Imjai

wnaasiumrun

Approved by :

{ ) Poenthippa Tameyakul

{ L] Ponpan Paipim
() Tawatchai Pama

Issue Date :

Approved Signatory

18 December 2023

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

Appeoval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

The Uncertainties are for a confidence probability of approximately 95%

Lanami'h,immu



@

Cert.No.: 23CH429

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 9549224  130RC003 221484 17 Apr 2023
2) Ref. Std.Thermometer 4982054  110RCO044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials -
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uSlcm CPA Chem 826595 09 July 2023
12.880 mS/cm CPA Chem 823329 20 June 2023

- Control Conductivity calibration solution temperature by Water bath (25:0.1) i
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1413.0 uSiem
Conductivity Electrode Serial No.: 9B9F0045

Standard Before Adjustment After Adjustment Uncertainty Coverage

Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k

1413.0 uSicm 1104 pSfem 1414 uS/ecm 9.2 uSlem 2.00

12.880 mSicm 9.88 mS/cm 12.67 mS/cm 0.086 mS/cm 2.00
Remark = UUC* = Unit Under Calibration

1
wnaatlxeavn

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX,0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(v ) Malee Butkruea
{ ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

Conductivity Meter
Horiba
LAQUA-EC210
HC2L0011

S

=L = i N
£ ¥ DRSO
TN AN
el :

NSC-TISI-TIS1 7025
CALIBRATION 0008

Cert.No.: 23CH429
Page.: 1 of 3

UAE.EFM.009/2563(EFM.SCT.03/63)

Used Item

28 March 2023
29 March 2023
2303-0999WSC-3

United Analyst and Engineering Consultant Co.,Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

25) C
15) %

(25
(50

In -house method :

<
: -

- CP-CHB by direct measurement
with certified reference material (CRM)
- CP-CHB8 by comparison with standard thermometer

Walalak Sirithean

Moy,

Approved Signatory

31 March 2023

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

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

Lana',u'bﬁmmu



NAC

HRANATEE ASSOCIATES COLLTD

Accredited calitration laboratary
ISO/IEC 17025:2017
NSC-TISI-TIS 17025

Jiranater Associates Co, Ltd CALIBRATION 0367

B3/14-15, 67/35-36

Petchkagem 7,7/1, Rd Watthapea, Bangkokyai,
Bangrak 10600 (Thalland)

Tel: +5608680812

Miksle, 456863999453

E-mail! prac-caiipeation @ iranatee.com

Web site: www |iranates.com

Flow measurement [nboratory
Calibration services department

CERTIFICATE OF CALIBRATION

Certificate No. : C1-003-65

MEASUREMENT ITEM : Top Load Orifice

Page 1 of 2 Pages

Callbration procedure:

The Orlfice gos flow device wos calibroted ogalnst
Standard Rotary Displacement Meter (Roats
Meter) Mode! GBS/JMC/W2-dp. The WI-CL-004
waos used os o colibration guideline,

Troceability:
This certificate provides o taceability of The

MANUFACTURER : Tisch Environmental, Inc

MODEL/TYPE S TE-S0Z5A

SERIAL NUMBER 13383

1D NUMBER + UAEEFM.OG3/2560

CONDITION AS-RECEIVED s Used item

CUSTOMER : United Analyst and Engineering Consultant Co, Ltd.
81 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakk 5,
Bangkok 10260

RECEIVED DATE 215 Jul 2022

MEASUREMENT DATE 225 Jul 2022

ISSUE DATE 126 Jul 2022

ENVIRONMENTAL CONDITIONS:

Amblent condition in the laboratory are as fallow:

Temparature 230430 £

Relative Humidity 5.0t 150 %RH
Atmospheric Pressure $10104 10 hPa

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

+ 24 hours at ambient conditions.

TABULATION OF RESULTS:
The table on next page give the measured values,

S b

Calibrated by;

T Mr- Sorawit Thachalad | JIKAN
[1 Miss Jittrapom Lartsomphaol e

:The average values during measurement are 24,8 °C and 55.1 %RH.

Approved signatory:

to recognized the nationol
standards, and to realization of the international
system of units (51) through the V5L (National
Metrology Institute of fands) via Certificate

number; G2211901

Uncertalnty of Measurement:

The reported uncertainty of measurement is bosed
on the stendard uncertainty multiplied by a
coverage factor k=2, Which for a narmal
distribution carresponds to o coverage probability
of appraxi) fy 95%. The uncertainty
has been determined in accordance with the GUM
‘Evalumtion of measurement

data - Gulde to the expression of uncertainty in
measurgment’

Calibration Department Manager

Cert.No.: 23CH429
Page.: 3 of 3
Calibration Results
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Frobe;

- Model : 9383
- Serial No. : 9BOF0045
Dimension of probe;

- Length : 110 mm

- Diameter : 16 mm

- Immersion Depth : 100 mm

Calibration Standard uuc* Uncertainty of | Coverage

Point Temperature Reading Error Measurement factor
(°c) (c) () ("c) (£°c) k
25.0 25.001 25.0 -0.001 0.13 2.00
30.0 29.999 30.0 0.001 0.13 2.00
35.0 34,999 35.0 0.001 0.13 2.00

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR mfbﬂ!’ﬂqﬂb

IN WRITING FROM THE LABORATORY

Remark : - UUC* = Unit Under Calibration

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-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
53444 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL, 0-2717-3000-24 FAX. (-2719-0484

Certificate of Calibration Cedihons Noys FERE01
Page: 10f2

Equipment : U-Tube Manometer
Manufacturer: Dwyer This cartificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: =
1D No.: UAE.EFM.022/2560

Condition As-Received: Used ltem

Received Date: 26 April 2023
Calibration Date: 08 May 2023
Reference: 2304-0703WSC Submitted by: United Analyst and Engineering Censultant Co. Ltd.

Ambient Temperature: (23 * 2 ) 0
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 % 15 ) %

Atmospheric Pressure: 1010 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P04, using * DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serlal No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1188 MP-0137-22 24 Aug 2023

2.This result of calibration was made on reguested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4 This instrument was used clean air and oil as pressure media.
5 This instrument was calibrated by applled pressure to high-part (+) side and low-port {-) side opan to atmospheric pressure.
6.This instrument was installed In vertical arientalion and top of the pressure port was used as the reference level,
7.The certificate is valid only to the item calibrated on date and place of calibration,
8.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : Attapol P.
Issue Date : 11 May 2023 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
L/]/Attapcl Panurach

enaslumuny
B 0314241

NAC

JIRANATEE ASSOCIATES COLLTD.
Continuation of Certificate of Calibration Number CL-003-85 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calitirated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid #ir was used as a

medium in the system. The standard conditions are 25°C (298.15 K} and 760 mmHg for standard p ure and P respectivaly,
Table 1: The results of @ Standard calibration data
Flow rate Pressure Temperature | Temperature Ap_meter Bp_Orifice Standard Flow [(]
Plate [Pa] [Tal [Tm] ¥
m’fmin mmHg c L mmHg inH,0 wmin

1 0897 754.265 24.640 23.960 55309 1.699 1.299 0.643
2 1000 754.236 24950 24,350 62172 3444 1.849 0.913
3 1118 754323 24.730 24,210 41,925 4.582 2133 1051
4 1168 754.212 24,640 24,160 31.045 5150 23621 1.116
5 1416 754,175 24,480 24.210 30,117 7.629 2.754 1,353

Slope {m): 2.04804

Intercept (b: -0.01939

Correlation coefficient (v): 0.99982

Uncertalnty {k=2): 0.011 m’fmin

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature | Temperature Ap_meter ap_Orifice Standard Flow [(4]
Plate [Pa) [Ta} [Tm] ¥
m’/min mmHg (o BC mmHg inH,0 mmin

1 0,657 754,265 24640 23960 55.399 1.699 0.819 0.647
2 1000 754.236 24950 24.350 62172 3444 1.167 0.919
3 1118 754323 24.730 24.210 41935 4.582 1.345 1.058
4 1.169 754,212 24640 24,160 3r0a5 5.150 1426 1123
5 1.416 754.175 24.480 24,210 30.117 7.629 1.735 1.361

slope [ml: 1.28277

Intercapt (i) -0.01223

Correlation coefficient (r): 0.99982

Uncertainty [4=2): 0.012 m'fmin

***End of Certificate of Calibration***
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT UL LTD. HEAD OFFICE

T 130 MO 13, 800 SUNTINAKORN 1 TAMBON BANG KAEC), E
= i Bulusiie Buswpaun S1he
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10840 THAILAND =L
CALIBRATION LAROAATORY
TEL (6600-31 16-5601 FAN. (6610-2116=T140 AC-2961
Page1f2
Certificate of Calibration

Custamer Certifieate No 3 23-AFM-203

Name UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD Request No @ Reg-2023-1919

Address 81 Sei Udomsuok 4|, Sukhumvit Road, Bangehak. Prakanong. Bangkok 10260

Unit Under Calibration Details

Measurement [tem Air Flow Meter
Manufacturer BaGH

Madel el Cal DO
Serial Number 139822

i3] LIAEEFM. 0392561

Location of Calibration LARE AIR VELOCITY METER

Calitration Environment and Details

Temperature o v i 3 et of
Huamidity : 559RH +20 %RH
Barometnie Prissure 1013 hPa= |1 hPa
Heceived Date © 7 September 2023
Calibration Date 27 September 2023

Sensor Modal @

Sensor Serial Number : -

Calibration Procedure In-lowse method CP-AFM-01 by Comparison technigue with Standard Primary Flow Calibrator

Reference Standard Mudel Serial Number Traceble Due Calibration
Air Flow Meter Citlibrator 3 Standard fow 19031011003 Senstdyne 12 July 2024
Adr Flow Meter Gilibrtor 3 Figh fow 18501012012 Sensidyne 12 July 2024

Temperature meter GT 11 (8000057 Orebom 27 February 2024
Pressure meter CPG2400 A1000KIDUHS 1 BB TPA 7 November 2023

Truceability ;

This Certificate is traceable to 81 Unit through Sensidyne A2LA Accreditation Ne, 3943.01

Note :

The reported uncertninty 15 based on standard uncertainty multiplicd by the Covernge Facwr & = 2,

Calibration By : )'ﬂ@

Mr. Noppadon  Luangart

Service Calibrtion Engimeer

providing a level of confidence approximately 95 .

Approved Hy :

Issue Date s

MAM
Mr. Pacit Mathavom

Culibration Engineer Supervisor

17 September 2023

]
The results related only 1o the ftem calibrated, The certificate shall not be reproduced except n full, without written approval of the r..mﬂaaﬁluﬂﬁuqu

Fi-708-AFM-01 Rev,00 lssue date 01/07/19

Result of calibration:- Without adjustment
Eunetion:- Pressure Measurement
Increasing Pressure

Range : 0 inH,0 to 38 inH.O

UUC Indication

Applied Pressure  High-port side Low-port side AP
(inH:0) {inH.0) (inH;0) (inH,0)
0.00 0.00 0.00 0.00
2.00 1.00 -0.98 1,98
4.00 2.00 -1.98 3.98
6.00 3.00 -2.98 5.98
8.00 4.00 -3.98 7.08
10.00 5.00 -4.98 0.98
12.00 6.00 -6.00 12.00
14.00 700 -7.00 14.00
16.00 8.00 -8.00 16.00
18.00 9.00 -8.00 18.00
20.00 10.00 -10.00 20.00
22.00 11.00 -11.00 22,00
24.00 12.02 -12.00 2402
26.00 13.02 -13.00 26.02
28,00 14.02 -14.00 28.02
30.00 15.04 -15.00 30.04
32,00 16.04 -16.00 32.04
34.00 17.02 -17.00 34,02
35.80 18.00 -17.96 35.96

The uncertainty of measurement was £ 0.11 inH;0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reported uncertainty of measurement was based on a standard uncertainty mulliplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-o0o-

Scale Interval : 0.1 inHO( The Fifth Estimate )

Error
(inH;0)
0.00
-0.02
-0.02
-0.02
-0.02
-0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.02
0.02
0.04
0.04
0.02
0.16

Cert.No.: 23P1401
Page: 2 of 2
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TNNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., L'TD. HEAD OFFICE
F139 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEQ,

i

ara

ey

At Bl

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66M-2116-7140

Buaviius Suin

NSC-TISITIS1T025
CALIBRATIONDZIE

Customer

Name

Address

Certificate of Calibration
Certificate No :
UNITED ANALYST AND ENGINEERING Request No :
CONSULTANT CO,, LTD.
81 Soi Udomsuk 41, Sukbumvil Road, Bangchak, Prakanong, Page :

Banpkaok 10260

Unit Under Calibration Details

Calibration Parameter
Ingtrument Name
Maunufacturer

Maodel

Serial Number
Resolution

1D Number

Temperalure

Air Flow meter
B

Delia Cal DCI
159422

Al 3

Range Calibration :

Type ol Sensor :

Sensor Diameter (mn) ;
Calibration Position {mm)

Intrument Status

UAE.EFM.039/2561

Calibration Environment and Details

Temperature
Humudity
Received Date
Calibrated Date

Calibration Procedure

Reference Standard

Traceability

Note

2330

55 %RH + 15 %RH

7 September 2023

27 September 2023

In-house method CP-TPM-01 by Comparison with Standard Thenmometer,

Digital Thermometer with Sensor, Manufacturer! GINGO/GINGO, Model: GTI1

23-TPM-46
Req-2023-1919

12

20 *C 1050 °C
RTD

3

45

Used

1/ RTD100, SN:

GRO00057, [D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificile No, : QR23-

494

This Certificate is traceable 1o S Unit through Quality Reborn Co,, Lid, NSC-ONSC Accreditution No.:

Calibration (292

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor £=2, providing a level of confidence

approximately 95 %,

Approved By : e
Mr. Noppadon  Luangart
Technical Manager
Issue Date : 27 September 2023

]
The results reluted anly to the item calibraied. The certificate shall not be reproduced excegt in full. withoat writien approval of the mLaﬂaﬂﬁ“luﬂauqu

FM-HIR-TPM-01 Rev 01 Tssue date 130220

INNOVATIVE INSTRUMENT CALIBRATION LAR

=

INNOVATIVE INSTREUMENT €00 LTD: HEAD OFFICE

T LI MO 13 SOSLNTINAKORN | TAMBON BANG KAED,

i buTui Sumwpuun dihn

AMPHOE BANC PHL] SAMLUT PRAKAN PROVINCE 0540 THAILAND

TEL: (66021 1658601 FAX: (66M-2116-T140

cCHhnEDI

WINXICANGIETS
CALIBRATICIN LANGRATORY
AC-2961

Page 2{3

Result of Calibration :

Certificate No ; 23-AFM-203

Request No @ Reg-2023-1919

Temperature Pressure STD vuc Error Uneertainty
(') (kPa) (min) (min) (Wmin) (ifmin)
24.90 10064 14.58 14.50 (L0 0.20
2480 10064 1506 15.00 006 G.21
25.00 100,63 1560 15,80 10 022
24.90 100,63 16.78 16.67 -0l 023
24.80 100,63 1846 1830 .16 {4311
Note STD ¢ Stmdard LIUC : Uinit Under Calibration

- UE Reference Condition : AT250°C, 101.3 kPa, Air

- Flow Rate was corrected for non-standard operating condition by using equation

T Tmea:

P
Qmeao = Qref x Prot . Tooe

where = Flow Rate P = Absolute Pressure T = Absolute Temperature

Meas = Measurement Condition red = Sandard Condition
* [ndicates non accredited

End of Certificate

1
The results related only o the item calibrated, The cenilicite shall nol be reproduced except in full, without wilten spproval of the Jmlﬂﬂﬂﬂﬁl”ﬁququ

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



a1y,

S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i‘iﬁ\“\‘;’//ﬁ'z_
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3820k
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 '{'4\‘{;/;:\:\:‘_\*“
it

TEL. 0-2717-3000-24 FAX. 0-2718-5484 NSC-TISLTIE1T025

CALIBRATION D008

Certificate No. : 23P1858
Page: 1of 2

Certificate of Calibration

Equipment : Anerold Barometer
Waniifaciirer: Barlgo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : £ Corporate Services 3: Equipment Calibration and Tesling Services.
Serial No.:
ID Ne.: UAE ANV, 124/2550

Condition As-Received: Used ltem

Received Date: 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0019WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 £ 2 ) °C

(5015} % 81 Sol Udomsuk 41, Sukhumvit Road,

Relative Humidity:

. Bangchak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procedure used: The callbration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 0372014 " as a guidelings,

Condition of this result of calibration
1.Reference standards Instruments ;

Instrument Model
1) Standard Barometer DP142

Serial No.
1422505046

Certificate No.
MP-0094-23

Due Date
03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference lavel,
3.This result of calibration was made on requested al the point specified by custorer,

4. This result of calibration instrument was in absolute pressure.

5. This insirument was used clean air as pressure media.

&.The certificate is valid only to the item calibrated on date and place of calibration
7.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Melrology Thailand (NIMT)

Suksan Khankaew Approved Signatory : AH’*PF/ R
08 June 2023 [ ] Phalines Prabpalpal

Calibrated by :
Issue Date :

[ ]Sura Suwannasri
V{Aﬂapol Panurach

tenanslumuny

B 0316958

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

739 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66H-2116-7140

ENNOVATIVE |

v Bl i Buaveyaun $iie

NSC-TISI-TIS17025
CALIBRATIONOZSE

Calibration Note

UUC Adjustment

Result of Calibration ;

Not Adjusi

Certificate No : 23-TPM-3461]

Request No @ Reg-2023-1919

Pape 32

Hindp VU Heading Correctinn Vneertainty

UL'C Sensor Temyueruturs o e s
[ o]
20033 o0 (21} 013
25033 250 X1} 13
RURIERS Ml =l o3
Ta 35034 151 =il a1
40040 ang 0.0 13
45,004 4500 0.0 013
5043 50.0 0.0 13
20033 200 0.0 013
25033 250 0.0 043
10,033 301 =) 13
i 35034 352 -02 0,13
A0 402 0.2 013
45059 452 0.2 (IR E]
50.043 502 02 o3
End of Certificaie

Calibrated By :

'

Ly

Mr. Sittichok Jimpukdeesakul

1
“The results related only to the ltem calibrated. The cerlificate shall not be reproduced except in full, without wriften approval of the Inwﬂaaﬁhlnlququ

FM-T08-TPM-01 Rev 01 lssws date 13402:20



344 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG, BANGKOK 10250

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

Equipment :
Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:
Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used: Ca
witl

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

& 5,
TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) ;‘i‘:".‘_..‘-‘/._.-/?

Seels
KAt

CALISRATION 0008

Certificate No. : 23H1200
Page: 10of 2

Certificate of Calibration

Dial Thermo-Hygrometer

This certificate may not be reproduced other than in full,

axcept with the prior written approval of the head of

* Corporate Services 3: Equipmeant Calibration and Testing Services.

Barigo

UAE ANV.130/2550
Used ltem
26 May 2023

30 May 2023
to 06 June 2023
2305-0919WSC

| &y

Submitted by: Unitad Analyst and Engineering Consultant Co. Lid.

(50 £ 20) % B1 Soi Udomsuk 41, Sukhumvit Road,

Bangehak, Phrakhanong, Bangkok 10260

libration were conducted using In-house callbration procedure CP-HOZ according to comparison
h standard chilled mirror sensor for humidity measurement function and comparisan with standard

temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result

of calibration

1. Reference standards instruments

Instrument Model Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023
2) Handheid Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

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

3.This Certification |s traceable to the International System of Unit maintained through:-

-Mational Institute of Standards and Technology (NIST) , The United States of America
~Technology Promaotion Association (Thalland-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Somchai Dumwaor
07 June 2023

Issue Date ;

Approved Signatory ; 6

]J | Chakrit Waswwanjua
| 1Pormthippa Tameyakul
| ] Viporn Tantiyawutti

enaslumuny
p 0316274

Cert.No.: 23P1858

Page: 2 of 2
R f calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa { The Fifth Estimate |
Increasing Pressure
Applied Pressure (hPa) 959,93 | 970.47 | 961.93 | §81.32 | 1002.29 | 1011.64 | 1021.14 | 1032.30
UUC" Indication {hPa) 960.0 | 9700 | 9800 | 9200 | 10000 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 0.07 -0.47 -1.83 -1.32 -2.28 -1.64 114 =230
Decreasing Pressure
Applied Pressure (hPa) 1032.30 | 1021.44 | 1011.67 | 1002.36 | 992.35 | 981.94 | 970.48 | 85994
UUC" Indication {hPa) 4030.0 | 1020.0 | 10100 | 10000 | 920.0 | 980.0 970.0 | 860.0
Error (hPa) -2.30 -1.44 -1.67 -2.36 -2.35 -1.94 -0.49 0.06
The uncertainty of measurement was + 0.30 hPa
* UUC = Unit Under Calibration
The reporled uncertainty of measurerment was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %
-00o-
AHapol P
{1
a 11655086 q



u AE United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
USTRILIE NOSEIERIE  Tel, 0 2763 2628 Fax 0 2763 2800 www.uasconsultant.com E-mail: uae@uasconsultant. com

MULTI-POINT GAS TEST REPORT

Test Date : Mar 18,2023

Equipment : Gas Analyzer (NO2) _ Model : 42C
Manufacturer :  Thermo Electron Corporation ~ Serial Number : 42C-0508011076
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 4468  PPM  Manufacturer: _Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model: 146i
Methane (CHa) Saiiw PP Serial Number : 1180540071 i
Carbon Monoxide (CO)
Cylinder No. : 4

Expiration Date :

Multi-point gastestdata

Reference Value (ppb) Di::l:?(z:;h) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 |20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 |40.00% 200.0 200.7 0.70 0.35 0.35
Level 4  |60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 B0.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.22

‘Acceptable Limit £ 5%

Multi-Point Gas Test Chart|

450

400 Eliiad
350
300 -5
250
200

i)
H

Analyzer Display(pph)

100 565

o 50 100 150 200 250 300 350 400 450
Reference value (ppb) |
—e— Analyzer Displzy | |

Calculate by { &ﬁpﬂo\te by
--A .}Ji.ﬂgtu..ﬂr............ "I#éfﬂ"' n.

ﬁf, > b )

Page 1 of 1

enaslumun

Cert. No.: 23H1200

Page.: 2 of 2
Result of Calibration:- Before Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
°c) (%BR.H.) (SR} (%R.H.) (t%RH.)
25.0 401 48 7.9 18
250 60.0 63 3.0 17
25.0 80.0 76 -4.0 1.8
Result of Calibration:- After Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
("C) (%R.H.) {%R.H.) (%R.H.) (+%R.H.)
250 401 44 38 16
250 60.0 60 0.0 1.7
25.0 80.0 75 -5.0 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measuremeant
Standard uucH Uncertainty
Temperature Reading Error of Measurement
("C) (°c) °c) (+°C)
18.987 20.0 0.013 0.72
30.016 30.0 -0.016 0.72
39.844 385 -0.444 0.72

UuC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncerainty multiplied
by coverage factor k = 2,00, providing confidence level approximately 95%.

-olo-

i
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UMD KMALYET AND

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhurmvit Road, Bangchak, Phrakhanong, Bangkok 10260

consuuant cowrany caren T8 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date : Apr 20,2023

Gas Analyzer (NOz)
Manufacturer:  Thermo Electron Corporation

Equipment :

MULTI-POINT GAS TEST REPORT

26
0517512001

Model :
Serial Number :

Dilutor Detail

Standard Gas Concentration
Sulphur Dioxide (SOz) g8 - - PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45,94 PPM  Model : 146 KPR
Methane (CHa) =i 1) PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 !
Cylinder No. : EB0143262
l Expiration Date :
T =) BTN Multi-point gas testdata
| Reference Value (ppb) ﬁnalyz(:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 101.2 1.20 1.19 1.19
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
| Level 4 60.00% 300.0 3011 1.10 0.37 0.37
Level § 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.38
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
450
-~ 400 44000
-3
3 350 >
FOoaw /,»16/
B 250 I _
; 200 4—— - —2{ .
2 150 4— 1 il b 1 I
o
£ 1o —ta ! — ]
[ [ S— ! e e
0 4=t -
0 50 100 150 200 250 300 350 400 450
Refarence value (ppb)
i o
Calculate by prove by
:“r!’ﬂqlwmf K. hery A
Za A et 0 BEET
Page 1 of 1

enaslumun

INAE

PUTED ANMYST AND ENGNEERING

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280

comsutant comemwy Lurrep 101 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

e S = — = —
e T E MULTI-POINT GAS TEST REPORT P
‘ Test Date : Mar 16,2023
Equipment : Gas Analyzer (NOz) Model : 4C e ul
Manufacturer:  Thermo Electron Corporation _ Serial Number : 0517512000
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 4468 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461 T aga
Methane (CHs) ESha PPM  Serial Number : 1180540071
Carbon Monaxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 s
. Multi-point gas test data W R
Reference Value (ppb) Anarv?;;:;splay Difference Error | Percent Error [%o Error ]
Level 1 Zerp 0.0 0.0 0.00 0.00 0.00
llevel 2 [20.00% 100.0 100.7 0.70 0.70 0.70
Leve| 3 40.00% 200.0 200.3 0.20 0.15 0.15
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark . Measuring Range 500.0 ppb Average Difference (%) 0.23
:Acceptable Limit + 5%
i Multi-Point Gas Test Chart |
— 400 - +—408-0—
T a0 =60 —
5 om0 | | L™ |
o
s 200 {— | /t{
% 150 . | = |
Z 100 44— /}"‘M
59 4 — -+
0 =05 - .
0 50 100 150 200 250 300 50 400 450
Reference value (pph)
L —+— Analyzer Display
I
Calculate by pm;ae by |
Aphiwal. K. [

I

Page 1 of 1
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LMITED AL YET AMD ENGIREERND
COSLLTANT COMPANY LIMITED

% United Analyst and Engineering Consultant Co., Ltd.

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

Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultart.com E-mail: uae@uasconsultant.com

UNITED ANALYET AND ERGINEERNG
CONSULTANT COMPANY LINTED

% United Analyst and Engineering Consultant Co., Ltd.

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

Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

= =
MULTI-POINT GAS TEST REPORT
Test Date : Feb 15,2023
| <ot ¢
Equipment : _ Gas Analyzer (NOz) Model : 42i HWE
Manufacturer :  Thermo Scientific Serial Number : €M19050148
Standard Gas trati Dilutor Detail
Sulphur Diexide (SOz) 44.68 PPM  Manufacturer :
Nitric Oxide (NO) 459¢ - - u .  PPM  Model: 1461
Methane (CHa4) = ~ PpM  Serial Number : 1180540071
Carbon Monaxide (CO) OBfB -t e
Cylinder No. : EB0143262 :
Expiration Date : _Jun 21,2024
SRR T T Mupolitgaeteetame 0 T
Reference Value (ppb) ﬁnalyz(:;:;splay Difference Error | Percent Error [% Error ]
level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.2 0.20 0.20 0.20
Level 3 40.00% 200.0 201.0 1.00 0.50 0.50
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level § B0.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 pph Average Difference (%) 0.20
:Acceptable Limit + 5%
i . Multi-Point Gas Test Chart |
— 400 — e
g om0 ! - 1
T amm ! /ﬁf/-. N
| & 01— : : -
| T _ T ! -
& . . L
2
= 100 ' 0z o
50
0 +5% |
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Display
Calculate by
Slhar, Gmgen”
A IS A

Page 1 of 1

enaslumun

MULTI-POINT GAS TEST REPORT

Test Date :Jan 11,2023

Equipment : (Gas Analyzer (NOz) _ Model:

Manufacturer : Thermo Scientific Serial Number :
| Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S0:) PPM Manufacturer :

Nitric Oxide (NO) 1 el PPM  Model :

Methane (CHa) = _ PPM  Serial Number :

Carbon Monoxide (CO) 9848 - =

Cylinder No. : EB0143262

Expiration Date :

Multi-point gas test data

42

CM08130002

Thermo Scientific
1461
1180540071

Analyzer i
Reference Value b . Difference Error |Percent Error % Error
(ppb) Display (piik) [ ] .
Level 1 |Zero 0.0 0.0 0.00 0.00 0,00 |
Level 2 |20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 [40.00% 200.0 200.4 0.40 0,20 0.20 |
Level 4  |60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 |80.00% 400.0 400.0 0.00 0.00 0.00 |
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.22 |
:Acceptablke Limit £ 5%
- [Multi-Point Gas Test Chart] |
— 400 g |
E-1
_g__' 350
& 300 ot
& 250
s 2;0 l
5 G4
.% 150
£ 100 i
50
0 +=55
(1] 50 100 150 200 250 300 350 400 450
Reference value (ppb) :
| —e— Analyzat Display |
|
Calculateby ﬁfﬁrove by
ﬁiﬁa' Mﬂa ey e
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United Analyst and Engineering Consultant Co., Ltd.

IEKE\E 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

WRITED ANACYET AN ERGINEERMNG
CONSULTANT COMPANY LIMITED

Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uaeconsultant.com

A

LMIITED AMALYST AND ENGIREERING
GORSULTANT CONPARY LIMITED

e T T S
MULTI-POINT GAS TEST REPORT
Test Date : Jan 16,2023
Equipment : (Gas Analyzer (NOz) Model : 42 ?
Manufacturer :  Therma Scientific Serial Number : CM19050150
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (50z2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 4594 PPM  Model: 146
Methane (CHa) = PPM  Serial Number : 1180540071

Carbon Monaxide (CQ) 9848 |
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024

Multi-point gas testdata

Reference Value (ppb) Analyz(::;l[:;salay Difference Error | Percent Error [% Error ]
Level 1 Zera 0.0 0.0 0.00 0.00 0.00
Leve| 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
level 5 |80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.21

:Acceptable Limit 4 5%

Multi-Point Gas Test Chart |

450
400
350
300 1
250

200
150
100

Analyzer Display(pph)

50

0+t

o

100 150 200

250 300

Reference value (pph)

—+— Analyzer Display

350 400 450

by
é[cv}; h’

1h [.3an,. 1222
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United Analyst and Engineering Consultant Co., Lid.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2753 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@

sensultant.com

Jun 21,2024

Multi-point gas testdata =~

— s
MULTI-POINT GAS TEST REPORT
Test Date :Jan 9,2023
Equipment : Gas Analyzer (NOz) Model : 42§
Manufacturer : Thermo Scientific =IOy Serial Number : CM19050149 A et
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (50z) 4468 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CH4) % PPM  Serfal Number : 1180540071
Carbon Monoxide (CO) sl
Cylinder No. : EB0143262
Expiration Date :

Reference Value (ppb) ﬂnalvz(l;;ll:)lsplav Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 201.2 1.20 0.60 0.60
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 B0.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.32
:Acceptable Limit + 5%
g Multi-Point Gas Test Chart |
— 400 460-0
=
% aE0
F  am — //ﬂK
& =
S 2 ///101/3/ ] 1
S 150
2 —‘!é'ea/
50 . ;
0 4= '
0 50 100 150 200 250 300 350 400 450
Referance value (pph)
_, Calculate by 3 |
il fmycow- .
¢ i
...... Qtdtenlt., |
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udamsuk 41, Sukhumvit Read, Bangehak, Phrakhanong, Bangkok 10260
= Tel. 02763 2628 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

150 5001 & 150 14001 CEATAED: [ SA - '
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SOIEC 17025 Accredited Awnrchest
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A

LRITHD ANALY ST AND ENGINEEFING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Boi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: uae@uaeconsultant.com

Test Date

Equipment :

_Gas Analyzer (NO2)

MULTI-POINT GAS TEST REPORT

: Feb 15,2023

Model : 42

Manufacturer : Thermo Scientific Serial Number : ~CM19050151
Standard Gas Concentration Dilutor Detail

Sulphur Dicxide (S0z) 44,68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NQ) 45.94 _ PPM  Model: 146i

Methane (CHs) = _ PPM  Serial Number : 1180540071
Carbon Monoxide {CO) Ei i i

Cylinder No. : EB0143262

Expiration Date :

Jun21,202¢

Multi-point gas test data

Reference Value (ppb) ﬁnaly::;:}lsp by Difference Error | Percent Error [%b Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 201.1 1.10 0.55 0.55
Level 4 50.00% 300.0 300.9 0.50 0.30 0.30
Level 5 50.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.35
:Acceptable Limit + 5%
i | Multi-Point Gas Test Chart |

= 400 — | 40—

2 350 - - | — .

é 300 1 /rﬁgl/ —

& 250 : -

S e

£ 1m0 - | I

2 o - S

50 —
0 +=t%
0 50 100 150 200 250 ino 350 400 450
Reference value {pph)
—o—AnaIymDIspIa_y

[ MULTI-POINT GAS TEST REPORT |
[Equi t [Gas Analyzer (NO2) |Madel [42i |
[Manufact |Thermo Scientific |Serial Numt |cm22387035 |
Std. gas C tration Dilutor Detail
iphur Dioxide (S0,) |44.68 Thermo Scentific
Nitric Oxide (NO) 45,99 Model 146i
Carbon ide (CO) |984.8 Serial Numbe 1180540071
Cylinder No. EB01432 Expiration Date June 21, 2024
[ NOx & NO Multi-Point Calibration |
Ref. Value | Read. NOx | Read. NO | Difference Percent
Point (ppb) (ppb) (opb) Tt [% Error ] |Res. Time (min.)
Level 1 0.0 s2 13 1.50 1.50 1.50 5
Level 2 100,0 893 99.3 -0.70 -0.70 0.70 5
Level 3 200.0 202.0 202.0 2.00 1.00 1.00 5
Level 4 300.0 301.0 301.0 1.00 0.33 0.33 5
Level 5 400.0 399.7 399.7 -0.30 -0.08 0.08 5
R Slape pt |Average 0.72 5
NOx 1.000 0.998 1080  [Criteria 5.00 10
IND 1.000 0.938 1.080
4500
3500
; 0 &
3 1504
£ 080 .
a0
) 50,0 0.0 150.0 o 0.0 50 400 1501
Relérence Value (ppb
NO2 Multi-Point Calibration
Cal. Setting Anal Readi
Point :
Ref, NO 0y NO; Cal Read. NO, | Read. NOx | Read, NO |Res. Time (min.))
1 450.0 100.0 100.0 99.8 450.5 350.7 5
2 450.0 200.0 200.0 199 449.1 2501 5
3 450.0 300.0 300.0 300.6 450 149.4 5
4 450.0 400.0 400.0 398.4 448.7 50.3 5
Slope 0,997 Intercept 0.100 R 1,000
Ref, NO | Read. NO, |Read. Convert NO,| %Convert Avg Criteria
1 450.0 3503 450.3 100.0 100.0
2 450.0 249.5 448.9 199.4 59.7 sia e
3 450.0 148.6 449.8 301.2 100.4
4 450.0 49.3 448.5 3%9.2 95.8
s I " = L3 -
Calibrate by 5 ,m4a~ Approve by /) PZ" heorn W
Calibration Date 2 /9 /25 Approved Date } TV 17 zyz 3
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United Analyst and Engineering Consultant Co., Ltd.

150 5901 & 150 14001 CERTIED
™

United Analyst and Engineering Consultant Co., Ltd.

150 8001 & 150 HOU CERTIFED

SMEs ']

u{ - ‘ E 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 ANA -‘.§\|CE UAE 3 Sof Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260 e ED) aan EXCE ENCE
: oE e Tel. 02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail; use@uasconsultant.com 7,59“;'__ R At 2021 vt o0 wien Tel. 02703 2828 Fax© 2763 2800 www.uzeconsultant.com E-mail: useBuasconsultant.com EJEI__ lm;b‘:\rrn-ﬁ}r‘l Fommeurar AWAF ;_2(}2]
I MULTI-POINT. GAS TESK REPORT. [ MULTI-POINT GAS TEST REPORT
[eq . Gas Analyzer (NOZ2) [Model — l‘cﬂma?o [Equipment Gas Analyzer (NOZ) [Modet 42
[CEEEET TRETO SEetThRe | = [Manufacturer Thermo Scientific Serial Number CM22387036
Std. gas C tration Dilutor Detail [std. gas Concentration Dilutor Detail
Sulphur Dioxide (S0;) |44.58 Manufacturer Thermo Scientific |:"“::"' m““‘(‘:;)(soﬂ :‘;-;3 " ml’ turer Thermo Scientific
- Oxide 94 146i
Nitric Oxide (NO) 45,94 Model 146i .
Carbon Monoxide (CO) [984.5 Serial Number 1180540071 |Carbon Monoxide (C0) |984.8 Serial Number 1180540071
Cylinder No. ER01432 Expiration Date Tone 21, 2024 [Cylinder No. EB01432 |Expiration Date une 21, 2024
NOx & NO Multi-Point Calibration
-Point Calibratio Value | Read, Read. iarence | Peacent
| R—— . Eolm nﬂ:;l_n me;)w rm’go i Eisiein | doe oo jftss T (min)
Ref, Value | Read. NOx | Read.NO | Difference | Percent Level 1 0.0 15 1.5 150 1.50 1.50 5
Point | ‘opb) | (opb) | (o) Error Sk | L7 RO 1w Thee (i) Level 2 100.0 100.3 1003 0.30 0.30 030 3
Laiel3 80 o 3 B 50 890 2 Level 3 200.0 2009 200.9 050 0.45 0.45 5
Leveiid 104 100.4 1005 .40 L 0:40 5 Level 4 300.0 301.0 300 1.00 0.33 033 5
LEVEN:3 2000 2402 il B2D v0 5t = Level 5 400.0 402.2 402.2 2.20 055 055 5
Level 4 300.0 301.3 301.3 130 0.43 0.43 5 = s e ey e Bk =
Level 5 400.0 401.5 4015 1.50 0.38 0.38 5 L FI0 02 o i 0 0
R Slope Intercept |Average .44 5 1,000 1002 0.760
NOx 1.000 1.002 0440 |Criteria 5.00 10
NO 1,000 1.002 0.440
v=10021x+ 0,764
4500 =
4 14 .
0.0
- oo @
) 0.0 50.0 100.0 150.0 300.0 - 401 450
. SO 0.0 250.0 30 1 4000 5
HEaR= | NO2 Multi-Point Calibration
NO2 Multi-Point Calibrati Poiht Cal. Setting Analyzer Reading
Cal. Setting Analyzer Reading Ref. NO 0, NO,Cal | Read.NO, | Read. NOx | Read.NO |Res. Time (min.)
Point . ! eadin: .
Ref. NO 0, NO,Cal | Read.NO, | Read. NOx | Read.NO |Res.Time (min.) ; ::gg ;ggg ;ﬁ-ﬂ :::; :452-: ii:: :
1 450.0 100.0 100.0 99,1 452.7 353.6 5 . - 200. - 7 .
2 450.0 200.0 200.0 200.2 447.8 247.6 5 3 450.0 300.0 300.0 302.1 4473 145.2 5
3 450.0 300.0 300.0 3015 451.8 150.3 5 4 450.0 400.0 400.0 3964 447.3 50.9 5
4 450.0 400.0 400.0 400.8 449,1 48.3 5 Slope 0.991 Intercept 1.600 R 1.000
Slope 1.006 Intercept -1.200 R 1.000 Ref. NO_| Read. NO,, [Read. NOX,.| Convert NO,| %Convert Avg Criteria
Ref. NO | Read. NO, [Read. NOX,, Convert NO,| 9oConvert Avg Criteria 1 450.0 351.0 451.5 100.5 100.5
450.0 ; 6.1 197.8 7
1 450.0 3524 451.3 98.9 980 2 248.3 44 9.9 99.7 96-104
] 450.0 246.6 446.4 199.8 99.9 s s 3 4500 144.1 445.6 301.5 100.5
3 450.0 1495 450.4 300.9 100.3 : 4 450.0 50.0 445.6 395.6 98.9
4 450.0 47.8 447.7 400.0 100.0 /Q o - - ﬂe
sicha ' Calibrateby 97 W FAMSON  ppprove by hecn ke
Calibrate by ,ﬁ?} an aC(GM Approve by Uern Calibration Date 9 / /44 Approved Date  ~ Tv I Jeo 3
Calibration Date _/ { 2 /Lé ApprovedDate 7 J_V ) 7 2,-::{,, '} 7
ay 1a)
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| MULTI-POINT GAS TEST REPORT
EE quig t Gas Analyzer (NOZ) ]Mudel 42i
[Manufacturer Thermio Scientific lSa'rIal Numb CM22387039
Std. gas Concentration Dilutor Detail
Sulphur Dioxide (SO;) (44.68 Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 |Model 1461
Carbon Monoxide (CO) [9384.8 Serial Number 1180540071
Cylinder No. EB01432 Expiration Date June 21, 2024
| NOx & NO Multi-Point Calibration |
Ref, Value | Read. NOx | Read. NO | Difference Percent i
Point (ppb) (npb) (ppb) B i [% Error ] |[Res. Time (min.)
Leval 1 0.0 0.5 0.5 0.50 0.50 0.50 5
Level 2 100.0 100.4 100.4 0,40 0.40 0.40 5
Level 3 200.0 200.5 200.5 0.50 0.25 0.25 5
Level 4 300.0 301.8 301.8 1.80 0.60 0.60 5
Level 5 400.0 400.0 400.0 0.00 0.00 0.00 5
R Slope Intercept |Average 0.35 5
NOx 1.000 1.000 0,560 Criteria 5.00 10
[no 1.000 1.000 0.560
4500
400.0 ¥=10021x+044 &
. 3500 e
= —
& 3000 o
2 500 g
2 2000 pov e
F 1s00 - e
= 1000 o
50,0 i
g
0.0 o=
0.0 50.0 100.0 150.0 200.0 50,0 300.0 350.0 4000 450.0
Reference Value {pph)
NO2 Multi-Point Calibration |
Bolnt Cal. Setting Analyzer Reading
Ref. NO 0 NO, Cal | Read. NO, | Read. NOx | Read.NO [Res.Time (min.)
1 450.0 100.0 100.0 100 449.1 349.1 5
2 450.0 200.0 200.0 198.6 447.3 248.7 5
3 450.0 300.0 300.0 297.3 450 152.7 5
4 450.0 400.0 400.0 398 44B.7 50.7 5
Slope 0.983 Intercept 0.300 R 1.000
Ref. NO | Read. NO,4; |Read. NOX,| Convert NO,| %aConvert Avg Criteria
1 450.0 348.4 448.4 100.0 100.0
2 450.0 248.0 446.6 198.5 99.3 99.4 96104
3 450.0 152.1 449.3 2097.2 99.1
4 450.0 50.1 448.0 397.8 99,5
[
Calibrate by ﬂfhhmf Approve by yﬁ/ n W
Calibration Date Approved Date
&/ [l ‘Z'TU‘y 2623 :

S
NCE
2021
MULTI-POINT GAS TEST REPORT
Equipment Gas Analyzer (NO2) |Model 42§
Manufacturer Thermo Scientific Serial Numb CM22387038
Std. gas Concentration Dilutor Detail
Sulphur Dioxide (50;) |44.68 Manufacturer Therme Sdentific
Nitric Oxide (NO) 45.94 Model 1461
Carbon Monoxide (CO) [984.8 Serial Number 1180540071
Cylinder No. EBD1432 Expiration Date June 21, 2024
|_ NOx & NO Multi-Point Calibration |
Point Re:;;l;:e Re?d._:le Read. I:O DIﬁEerrr:r:ce PaE::sr\t [% Error ] [Res. Time (min.)
Level 1 0.0 0.2 0.2 0.20 0.20 0.20 5
Level 2 100.0 100.3 100.3 0.30 0.30 0.30 S
Lavel 3 200.0 200.2 200.2 0.20 0.10 0.10 5
Level 4 300.0 301.5 301.5 1.50 0.50 0.50 5
Level 5 400.0 400.0 400.0 0.00 0.00 0.00 5
R Slope Intercept |Average 0.22 5
NOx 1.000 1.001 0.280 Criteria 5.00 10
NO 1.000 1.001 0.280
450.0
400.0 y=10021¢+0.44 0
= 350.0 e =
£ 3000 _,---*"'"’—
% 2500 e
3 -
g 200.0 = &
B 1500 et
€ 000 -
50.0 ’_/__./ =
00 8
0.0 50,0 100.0 150.0 200.0 2500 300.0 350.0 400.0 450,0
Reference Value (ppb)
NO2 Multi-Point Calibration
Point : Cal. Setting : Analyzer Readi
Ref. NO 0, NO;Cal | Read. NO; | Read, NOx | Read. NO |Res. Time (min.)
1 450.0 100.0 100.0 100.3 447.8 347.5 5
2 450.0 200.0 200.0 201.6 446.9 245.3 5
3 450.0 300.0 300.0 298.2 449.1 150.9 5
4 450.0 400.0 400.0 397.2 449.6 52.4 5
Slope 0.987 Intercept 2.500 R 1.000
Ref, NO | Read. NO,y |Read. NOX,y| Convert NO;| %Convert Avg Criteria
1 450.0 346.9 447.2 100.2 100.2
2 450.0 244.8 446.3 201.4 100.7 o9 96-104
3 450.0 150.5 44B8.5 298.0 99,3
4 450.0 52.1 449.0 396.9 99.2
Calibrate by ﬂf h Iwﬂf Mgy %érn " -
Calibration Date o{,f,l. [Eb Approved Date 7 TU,V 2'013 |
enanslumuny
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MULTI-POINT GAS TEST REPORT

CERTIFICATE OF ANALYSIS

!
Test Date : May 3,2023
es v3, { Grade of Product: EPA Protocol
) & Part Number: EQ4NISSE15A01D3 Reference Number: 122-402135167-1
Equipment : Gas Analyzer (SO2) Model : 4 Cylinder Number:  EB0143262 Cylinder Volume:  144.4 CF
Manufacturer:  Thermo Electron Corporation Serial Number : 43C-0607415779 Laboratory; 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Outlet: 660
: Gas Code; CO,NO,NOX, 502 BALN Cerification Date:  Jun 21, 2021
tandard Gas Concentration Dilutor Detail ! Expiration Date: Jun 21, 2024
Sulphur Dioxide (SO3) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Cerifialion pesformed in accordance wilh “EPA Traceabilty Profocol for Assay and Certiicalion of Gaseous Casbration {iay 2012)° EFA
Eh 5 5 i BO0/R-12/531, using the 2ssay procedures lsted. Analyfical Math gy 0BS noi require far Indzle This cyllader has a tolal analylical
Nitric Oxide (NO) 45.94 PPM Model 146i £ uncantainly as stated below with a confidence |evel of 95%. Thern:dae no s'lgniﬁcalllimpuriﬁes which :;ect the use of this mixiure, All arson a
o kg i lefmale basis unless olherwise no!
Methane (CHa) P PP Serial Number 1158540071 i Do ot Use This Gylnder below 100 psig. L. 0.7 magapascals
Carbon Monoxide (CO) 984.8 ANALYTICAL RESULTS
Cylinder No. : EBO143262 Component Requested Actual Protocol  Total Relative Assay
Expiration Date : Jun 24,2024 Concentration  Concentration Method Uncertainty Dates
i NOX 45,00 PPM 45.96 PPM G +i-1.4% NIST Traceable 06/14/2021, 06/212021
Multi-point gas test data NITRIC OXIDE 45.00 PPM 45.94 PP &1 +-1.4% NIST Traceable 06/14/2021, 06/21/2021
i i SULFUR DIOXIDE 45,00 PPM 44.58 PPM G +/-1.0% NIST Traceable 06/14/2021, 06/21/2021
Analyzer Diff Error [Percent Error|  [% Error ] i CAREON MONOXIDE 1000 PPM 584.8 PPM G +-0.7% NIST Tracaable 05/14/2021
Reference Value (ppb) Display (ppb) i e i NITROGEN Balance
0 0
Level 1 |Zero 0.0 0.0 0.00 0.00 0.0
it Fonis 100.0 013 130 1.28 1.28 ] CALIBRATION STANDARDS _ ‘
2 |2 Ionty S T b 0.55 0.55 Type LotiD Cylinder No Concentration Uneertainty Expiration Date
e = 300.0 3015 1,50 0,50 0.50 NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
Level 4 160.00% e e = T 2.00 PRM 12388 D685025 .91 PPMNITROGEN DIOXIDE/AIR +1-2,0% Feb 20, 2020
Level 5 [80.00% 400, : g e ) oir GMIS 401423838102 CCS05581  4.348 PPM NITROGEN DIOXIDEINITROGEN ~ +/- 2.1 Feb 18, 2023
Remark ; Measuring Range 500.0 ppb Average Diierence. (% : NTRM 16011043 CC473277  49.02 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Jun 17, 2022
:Acceptable Limit 4 5% NTRM 14080119 CC434277 990.9 PPM CARBON MONOXIDENITROGEN ~ +-06% Nov 15, 2025
= The SRM, FRM or RGM noted above is anly in raference to the CMWIS used in the assay and net part of the analysés,
[Multi-Point Gas Test Chart]
450 | ANALYTICAL EQUIPMENT
= 40 e InstrumentMake/Model Analytical Principle Last Multipoint Calibration
& 30 = Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
£ a0 R Nicolet 6700 AHR0801333 NO FTR Jun 03, 2021
& 250 —T Nicolst 6700 AHRO801333 NO2 FTIR Jun 03, 2021
w200 ——1=354+4 Nicolet 6700 AHRO801333 SO2 FTIR Jun 03, 2021
5 g0 - e
£ ok b Triad Data Avallable Upen Request
50 Lm —=T= NOTES:PO #5221002807
0 +=o5 r P . T i GROSS WT: 28.40kg
0 50 100 150 200 250 300 350 400 450 .
Reference value (ppb) NET WT: 4.73kg
—+— Analyzer Display - ]
Calculate by :nﬁ;ﬁcive by \
pditicl e [y *
2 M %
o - The analytical test results reported on this certificate relate only to

the cylinder number specified above. This concludes the test report.

;‘Accnbm‘s{a]
CERT 3082.01
Approved for Release Lﬂﬂﬁ'}%gﬂq‘h
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United Analyst and Engineering Consultant Co., Ltd.
3 Boi Udomsuk 41, Sukhurmvit Road, Bangehak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

MAG

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

Test Date : May 3,2023
Equipment : _ Gas Analyzer (SOz) _ Model : 43C
Manufacturer:  Thermo Environmental Instruments Serial Number : _43C-62236-334
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) 468 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NQ) 4594 PPM  Model : L el S e T
Methane (CHas) 1 PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : _EB0143262
Expiration Date : un 24,2024
NSRS _ Multi-point gas test data_ L
Reference Value (ppb) ﬁna!yl(':;)]lsplav Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 101.7 1.70 1.67 1,67
Level 3 40.00% 200.0 201.3 1,30 0.65 0.65
Level 4 60.00% 300.0 3019 1.90 0.63 0.63
|Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
| Remark : Measuring Range 500.0 pph Average Difference (%) 0.59
sAcceptable Limit + 5%
s | Multi-Point Gas Test Chart |
= 400 | i) 468-0—
& 50 L — i |
T 300- | .
é‘ 250 -
5 200 . . - +
5 moib— ! =
[]
5 100 — 2 ! —
50 = I ===
0 =55
il 50 100 150 200 250 300 350 400 450
Reference value (ppb)
T
Calculate by
ﬁphlwqjc ..... K e
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T MULTI-POINT GAS TEST REPORT TR T <=
|
| Test Date : Apr7,2023
Equipment : Gas Analyzer (50z) Model : 3 - -
Manufacturer:  Thermo Electron Corporation Serial Number : 43C-0611116459 i
Sulphur Dioxide (S0z) = PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 5.94 PPM  Model : 1461 =Y
Methane (CH.) =l | PPM Serial Number : 1180540071 I
Carbon Monoxide (CO) L o |
Cylinder No, ; EB0143262 |
Expiration Date : Jun 24,2024
N ~ Multi-point gas test data i
Analyzer Display
Reference Value (ppb) (ppb) Difference Error | Percent Error [% Error ]
| [Level 1 Zero 0.0 0.0 0.00 0,00 0.00
Level 2 20.00% 100.0 101.9 1.90 1,86 1.86
Level 3 40.00% 200.0 201.5 1.50 0.74 0.74
Level 4 60.00% 300.0 301.7 1.70 0.56 0.56 |
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.63
‘Acceptable Limit + 5%
P Multi-Point Gas Test Chart |
— 400 . = ! 4360
B om0
£
T o900 - : —i
_g 250 I . |
5 200 4—— - 15
s s - = |
& 100 7010 | |
50 1— L |
0 =55 ! |
0 50 100 150 200 250 300 80 400 450
Reference value (pph)
_—-—Analym Dh.puy
Calculate by %ﬂ!ﬁe by
il i
Aphinat...ks [cfior b
Lol T s
Page 1 of 1 ‘lu'



&E\E United Analyst and Engineering Consultant Co., Ltd. ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Banghkok 10260

3 Soi Udomsuk 41, Sukhumvit Aoad, Bangchak, Phrakhanong, Bangkok 10260
e AT Cowns Lanee Tel, 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mall: vae@uaeconsultant.com

(L] T ENGE]
et il u:::; Tel. 0 2763 2828 Fax 0 2763 2800 www.uaecansuitant.com E-mall: ueeBuaeconsultant.com COWSULTART COMPANY LIMITED
b ——— - -

0 y MULTI-POINT GAS TEST REPORT ST : ' 7 MULTI-POINT GAS TEST REPORT

‘ TestDate  :Apr7,2023 | TestDate  : Apr 25,2023
- ih Ll 2ot | 1 =l |
Equipment : Gas Analyzer (S07) Model ; 43¢ =BG Equipment : _Gas Analyzer (SOz) Model ; 43¢
Manufacturer ; Thermo Environmental Instruments Serial Number : 43C-65007-345 | Manufacturer : Thermo Environmental Instruments Serial Number : 43C-76465-383
| Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) ~ 4468  PPM  Manufacturer: Thermo SCIENTIFIC Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : 5
Nitric Oxide (NO) 45.94 _ PPM  Model: 46i Nitric Oxide (NO) 4594 PPM  Model : 1461 st
Methane (CHs) - c _ PPM  Serial Number : 1180540071 e 11 Methane (CHs) - ppM  Serial Number : 1180540071 |
Carbon Monoxide (CO) 984.8 f Carbon Monoxide (CO) L e e |
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 24,2024 1 Expiration Date : Jun 24,2024
TR AT A _ Multi-point gas test data Ix B s Multi-point gas test data I
Al i 3 .
‘ Reference Value (ppb) nalyz:;g)lspiay Difference Error | Percent Error [% Error ] Reference Value (ppb) Di:[:}::rv?:;b} Difference Error |Percent Error| [% Error ]
Level 1 Zaro 0.0 0.0 0.00 0.00 0,00 Level 1 Zero 0.0 0.0 0,00 0,00 0.00
Level 2 20.00% 100.0 102.2 2.20 2.15 2,15 Level 2 120.00% 100.0 101.5 1.50 1,48 1.48
Leval 3 40.00% 200.0 201.7 1.70 0.84 0.84 Level 3 40.00% 200.0 201.7 1.70 0.84 0.84
Level 4 60.00% 300.0 30L5 1.50 0.50 0.50 level 4 |60.00% 300.0 3013 1.30 0,43 0.43
‘ Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00 level 5 [80.00% 400,0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.70 | Remark ; Measuring Range 500.0 ppb Average Difference (%) 0.55
tAcceptable Limit + 5% ‘Acceptable Limit £ 5%
- Multi-Point Gas Test Chart | - [Multi-Point Gas Test Chart]
g Wr—r— - n A = 400 46—
8 ®mt+— — ; . ! 2 30
E e I //"ﬂ“,ﬁ/' % 300 4.3
g w0 - — I | —— I e
E 200 +— e [ - T t S B 200 47
3 2 g 150 ‘
£ W f— —fize | g 100 g{’.—f
50 = = ! S | ————i S e e = g
0 +=53 52
0 50 100 1 5
R;‘:mm valiiut " =0 5 0 0 L 0 50 100 150 200 250 300 350 400 450
- o | Reference value (ppb)
—+— Analyzer Display
=z | I —+— Analyzer Display |
Calculate by ﬁﬁo\m by by
¥ | Calculate b ve
T Y (4 . - y b U
‘ f“rphiw bz, e e

et s ‘ ...... 257..8.1.5.. w250,
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% United Analyst and Engineering Consultant Co., Ltd. % United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong. Bangkok 10260

zomss.rant courmy unga Tel, 0 2763 2828 Fax 0 2763 2800 www,uasconsuitant.com E-mall; uae@ugeconsultant.com ST o SGAENC  Tel. 0 2763 2828 Fax D 2763 2800 wwiw.uagconsultant.com E-mail: uae@uasconsultant.com
ikl e e RS e L e
AR MULTI-POINT GAS TEST REPORT = ; [ s MULTI-POINT GAS TEST REPORT - INER
TestDate  :Apr19,2023 Test Date  : Apr4,2023
| 2 S5 oS Smm——————— - ——
Equipment : Gas Analyzer (SOz) Model : 43C Equipment : Gas Analyzer (S0z) Model : 43C B
Manufacturer : Thermo Electron Corporation _ Serial Number : 0517512003 ' Manufacturer:  Thermo Electron Corporation Serial Number : 0517512002 . sk in B
— -~ o o | L B — S
| Standard Gas Concentration Dilutor Detail | Standard Gas Concentration Dilutor Detail
Sulphur Diaxide (SO0z) 4468 PPM Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (S0z) 4468 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 4594 PPM  Model : 146i : Nitric Oxide (NO}) 4594  PPM  Model: 146i
Methane (CHa) el ~ PPM  Serial Number : 1180540071 Methane (CHa) - PPM Serial Number: 1180540071
Carbon Monoxide (CO) 1984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : 'EB0143262 i Cylinder No. : EBO143262
Expiration Date : Expiration Date : Jun 24,2024
r- ¥ =8 ~ Multi-point gas test data == S v N UL _ Muiti-point gas test data i
Anal 7 Analyzer ’
Reference Value (ppb) Displa:r"::;b) Difference Error |Percent Error| [ Error ] Reference Value (ppb) Display (ppb) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0,00 0.00 0.00 Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 101.8 1.80 1.77 1.77 Level 2 |20.00% 100.0 102.5 2.50 2.44 2.44
| level 3 [40.00% 200.0 201.5 1.50 0.74 0.74 Level 3 [40.00% 200.0 201.6 1.60 0.79 0.79
level 4 |60.00% 300,0 301,9 1.90 0.63 0,63 Level 4 |60.00% 300.0 301.9 1.90 0.63 0.63
Ltevel 5 |80.00% 400,0 400.0 0.00 0.00 0.00 | Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.63 | Remark : Measuring Range 500.0 ppb Average Difference (%) 0.77 |
:Acceptable Limit £ 5% :Acceptable Limit + 5% |
- — |
- |Mu|t|.Po|n[ Gas Test Chaﬂl o Multi-Point Gas Test Chart[ !
— 4o $656-6 . 400 i |
= A | = |
g 350 S 350
E 300 0 | E 300 9
L | g om0
E 200 S 5 200 e
= 150 _Eu 150
< 100 o8 < 100 &
50 | 50
0 +<5 0 +=58
(1] 50 100 150 200 250 300 as50 400 450 1] 50 100 180 200 250 o0 350 400 450
Reference value (pph) Reference value (ppb)
] —+— Analyzer Display | I ~—+— Analyzer Display |

Calculate by ) rove by | Calculate by Jllpr.llr y
Aphial,...K: ﬂﬁw APl K. wt”“ ...... }
M,..4.,. 74., A 223 il
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[ MULTI-POINT GAS TEST REPORT
|[Equipment Gas Analyzer (502) |Model 43
|Manufacturer | Therme Scientific |Serial Number CM22387063
Std. gas Concentration Dilutor Detail
Sulphur Dioxide (50;) |44.68 Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 Model 146i
Carbon Monoxide (CO) [984.8 Serial Number 1180540071
Cylinder No. EB01432 Expiration Date June 21, 2024
| SO2 Muiti-Point Calibration ]
Ref. Value | Read.S02 | Difference Percent Res. Time
point ks (ppb) (ppb) Error Error $ ber ] (min.)
Level 1 Zero 0.0 1.0 1.00 1.00 1.00 5
Level 2 20 100.0 100.4 0.40 0.40 0.40 5
Level 3 40 200.0 200.3 0.30 0.15 0.15 5
Level 4 60 300.0 300.2 0.20 0.07 0.07 5
Level 5 80 400.0 400.0 0.00 0.00 0.00 5
R Slope Intercept |Average 0.32 5
1.000 0.998 0.820 |Criteria 5.00 10
450.0
400.0 y'=0.99784 + 0,820
_ 3500 =
& 3000 =
3 1500 P
;D 2000 e -
?; 150.0 o 3
100.0 —
50.0 ot
00 e=— E
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0
Reference Value (pph)
" |'2ﬁ £TV1 l/‘-
Calibrate by nfh;wa}' Approve by I
Calibration Date 3 /g )it Approved Date & H(} 2023
1
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail; uas@uaeconsultant.com

| 3! MULTI-POINT GAS TEST REPORT

Test Date :Mar 7,2023

Gas Analyzer (50:)
Thermo SCIENTIFIC

Equipment :
| Manufacturer ;

Standard Gas Concentration
Sulphur Dioxide (S0z) 44.68
Nitric Oxide (NO) 45.94
Methane (CHs) -

Carbon Monoxide (CO) 984.8
Cylinder No. : EBUHBZSE
Expiration Date : Jun 24,2024

Serial Number :

Dilutor Detail
PPM Manufacturer :
PPM Model :

PPM Serial Number :

Multi-point gas test data_

43

CM22387062

Thermo SCIENTIFIC
1461 _
1180540071

Reference Value (pph) Analvz(:;lb:l)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0,00 |
Level 2 20.00% 100.0 100.2 0.20 0.20 0.20
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.17
tAcceptable Limit + 5%
b Multi-Point Gas Test Chart |
= 400 A09-0——|
g w0 -
T e /,-4&9/7/
g w0+ —
(=1
E. 200 —— &
2 150 = . —]
£ 1004 2
50 1— |
'} T -
0 50 100 150 200 250 300 350 400 450
Reference value (pph)
7—0—Analyzerni:play |
Calculate by ove by
A
2
A Lt 0. 2823
Page 1 of 1

enanslumuny



um ustn gluda uouwaad oud 1BuIess Aoudanaur i

LeaTED A

T www.uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Equipment Gas Analyzer (SO2) |H_odel 43
Manufacturer Thermo Scientific ISerial Number CM22387067
Std. gas Concentration Dilutor Detail
Sulphur Dioxide (S0,) |44.68 Manufacturer Thermao Scientific
Nitric Oxide (NO) 45,94 Model 146i
Carbon Monoxide (CO) |984.8 Serial Number 1180540071
Cylinder No. EB01432 |Exp(ratlun Date June 21, 2024
S02 Muiti-Point Calibration |
A Ref. Value | Read.S02 | Difference | Percent Res. Time
Point %% (ppb) (ppb) Ervor Error [%s Error ] (min3)
Level 1 Zero 0.0 1.0 1.00 1.00 1.00 5
Level 2 20 100.0 100.4 0.40 0.40 0.40 5
Level 3 40 200.0 201.3 1.30 0.65 0.65 B
Level 4 60 300.0 301.7 1.70 0.57 0.57 5
Level 5 80 400.0 400.0 0.00 0.00 0.00 5
R Slope Intercept |Average 0.52 5
1.000 0.999 1.020 Criteria 5.00 10
450.0
400.0 y=0.59978x + 0.82-@
. 3500 i R
:% 3000 B e
'_f 250.0 _l_../"/
.:é 200.0 — /g/
§ 1500 e
= 1000 — /Ja/
50.0 el

0.0 G/

0.0 50.0

100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0

calibrate by ApYiwak
Calibration Date 4 f i ’ L

Reference Value (ppb)

Approve by {)(f;"“‘ i

Approved Date g 'q‘/ﬁ\ 202/3

enaslumun
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)
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. 3 ) adan e
v : EXCELLENCE
www.uaeconsultant.com : AWERD S 2091
[ MULTI-POINT GAS TEST REPORT |
|Equipment Gas Analyzer (502) Model 431
[Manufacturer Thermo Scientific Serial Number CM22387064
|std. gas Concentration | Dilutor Detail
[Sulphur Dioxide (S0,) [44.68 [Manufacturer Therma Scientific
Nitric Oxide (NO) 45.94 [Model 1461
Carbon Monoxide (CO) |984.8 |Serlal Number 1180540071
Cylinder No. EBO1432 |Expiraﬁ|m Date June 21, 2024
[ 502 Multi-Point Calibration |
5 Ref. Value | Read. SO2 | Difference Percent Res. Time
Point % (pph) (ppb) Forar Error [% Error ] (min.)
Level 1 Zero 0.0 1.0 1.00 1.00 1.00 5
Level 2 20 100.0 100.2 0.20 0.20 0.20 5
Level 3 40 200.0 200.3 0.30 0.15 0.15 5
Level 4 60 300.0 300.7 0.70 0.23 0.23 5
Level 5 80 400.0 400.0 0.00 0.00 0.00 5
R Slope Intercept |Average 0.32 5
1.000 0.999 0.740  |Criteria 5.00 10
450.0
400.0 y =0D.9978x + L)._H/Z..&
. 3500 e
£ 3000 =5 o
2 2500 .
% 2000 __/3/
T 1500 s
2 o
= 1000 A
50.0 /
0.0 &
oo 50.0 100.0 150.0 200.0 250.0 3000 350.0 400.0 450.0
Reference Value {ppb)
Calibrate by ﬂph:’vmf Approve by %‘”‘ (.
Calibration Date 3 / g et Approved Date (¢ AVG?- 2023
1
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomeuk 41, Sukhumvit Foad, Bangehak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uaeBuaeconsultant.com

cougurans coune et Tal. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.corm E-mall: uae@uaeconsuitant.com
e e — = = E
MULTI-POINT GAS TEST REPORT Fydy
|
Test Date : Feb 27,2023
Mol i B DS
Equipment : Gas Analyzer (S02) Model : 43i w8
Manufacturer:  Therma SCIENTIFIC _ Serial Number : 1200906876
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model ; 1460 A=
Methane (CHa) e = PPM  Serial Number : 1180540071 il
Carbon Monoside (CO) 984.8 W
Cylinder No. : _EB0143262
Jun 24,2024

Expiration Date :

Multi-point gas test data

Reference Value (pph) “"al"?;;:]'s"lw Difference Error | Percent Error [%o Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 |
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Leval 3 40.00% 200.0 2013 1.30 0.65 0.65
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark ; Measuring Range 500.0 ppb Average Difference {%) 0.28

Acceptable Limit + 5%

450 1

Multi-Point Gas Test Chart |

400
350
300

150
100
50
0

Analyzer Display(pph)

250 -
200

150 200 250

Reference value (pph)

—+— Analyzer Display

300

350 400 450

Calculate by

.g}/%m G

g
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L e MULTI-POINT GAS TEST REPORT T T =
Test Date : Mar 7,2023
Equipment : Gas Analyzer (SOz) Model : 43i ) ¢
| Manufacturer:  Thermo SCIENTIFIC = Serial Number : 1200906874
|
Standard Gas Concentration Dilutor Detail
‘ Sulphur Dioxide (S02) _44.68 o ~ PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45,94 PPM  Model ; 1460 T
Methane (CHa) & _ PPM  Serial Number: 1180540071
| Carbon Monaxide (CO) 984.8
Cylinder No, : _EB0143262 |
Expiration Date : Jun 24,2024
U S RS ;) nt gas test data =i
[ Analyzer
Reference Value (ppb) Display (ppb) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 101.1 1,10 1.0% 1.09
Level 3 [40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.5 0.50 0.17 0.17
Level 5 80.00% 400,0 400.0 0,00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.31
:Acceptable Limit + 5%
- [Multi-Point Gas Test Chart |
s 400
E=3
E 350 ‘
E s |
E m
E 200 86
2 18
| £ 100 R
| 50
0 +=t4
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Display ]
Calculate by f%& by
5 - s 4
e Gomga w1
- it T ... L5283
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United Analyst and Engineering Consultant Co., Ltd. B ﬁm{%a?ussﬁféw Casis
IE@E 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 Eglgas‘ 630 United Drive
congrant courae s Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com an Al Liquide company E:.-’g‘a;”m NC27713
MULTI-POINT GAS TEST REPORT i
| Grade of Product: EPA Protocol
Test Date : Nov 9,2023
! Part Number: EQ4NISSE15A01D3 Reference Number: 122-402135167-1
Cylinder Number:  EB0143262 Cylinder Volume: 144.4 CF
. i Model : 48i Laboratory: 124 - Durham {SAP} - NC Cylinder Pressure: 2015 PSIG
Equipment : Gas Analyzer (CO) Sesial Number: NG PGVP Number:  B22021 Valve Outlet: 560
Manufacturer: _Thermo Scientific erial Rumber : Gas Code: CO,NO,NOX,S02,BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21, 2024
q - H Cerificalion performed i rd mn'EF.ﬂ\Tra biliy Mocdfom rid Certificalion ef G ¢ May 2012)” EFA
Standard Gas Concentration Dilutor Detail - SOURT2/537, uing the a5 sy prap ik Maliciion doge daL Bt comechat o psione, Ths it e+ Vo acn
Sulphur Dioxide (SOz) 4468  PPM  Manufacturer: The'rmo Scientific : uncertainty as stated below with a confidence Isuei of 95%, Thern:d a:mn; :'Eiéfiﬂﬁéifﬂ}ﬁ \;eru:‘no:;ectme use of his mixiure, All amona
Nitric Oxide (NO) 4594 = PPM  Model: 146i i Do ot Use This Cylinder beiow 100 peig. .0, 0.7 megapascals.
Methane (CHa) - PPM Serial Number: LUl ANALYTICAL RESULTS
ide (CO 984.8 PPM Component Requested Actual Protocol Total Relative Assay
e (0) Concentration __ Concentraion  Method  Uncertainty Dates
. NOX 45,00 PPM 45.96 PPM G1 +I-1.4% NIST Traceable 0B/14/2021, 08/21/2021
: 20,2024 ’
Bxpiration Date : i E— NITRIC OXIDE 45.00 PP 45.94 PPM 1 +1-1.4% NIST Traceable 0811412021, 06/21/2021
_ ! SULFUR DIOXIDE 45,00 PPM 44.68 PPM &1 +1-1.0% NIST Traceable 081412021, 06/21/2021
Multi-point gas test data i CARBON MONOXIDE 1000 PPM 984.8 PPM G +-0.7% NIST Traceabls 06/14/2021
Reference Value (ppm) Analyzer Display Difference Error | Percent Error |  [% Error ] o -
(ppm) CALIBRATION STANDARDS
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0 Type LotID CylinderNo  Concentration Uncertainty  Expiration Date
Level 2 |20.00% 10.0 10.5 0.5 4.8 ‘3‘3 NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN +- 1.0% Feb 02, 2025
Level 3 [40.00% 20.0 20.7 0.7 3.4 : PRM 12386 DB85025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
Level 4 |60.00% 30.0 30.5 0.5 L6 1.6 GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDEINITROGEN +e 24 Feb 18, 2023
Level 5 80.00% 40.0 40.6 0.6 L5 1.5 NTRM 16011043 CC473277  49.02 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Jun 17, 2022
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.25 NTRM 14080119 CC434277 §90.9 PPM GARBON MONOXIDENITROGEN +-0.6% Nov 15, 2025
';\cceptable Limit + 5% i Th SRM, PRM RGM noted abave is only in red'slenr.e in lho GJ;'I!S used In the assay unu nal pad of !he m!ym
- ANALYTICAL EQUIPMENT
- Test Chart
Multi-Point Gas Tes I InstrumentiMake/Model Analytical Principle Last Multipoint Calibration
- ® Nicolet 6700 AHR0801333 00 FTIR Jn 03, 2021
& 406 Nicolet 6700 AHR0801333 NO FTR Jun 03, 2021
= Nicolst 6700 AHROB01333 NO2 FTIR Jun 03, 2021
a Nicolet 700 AHRU801333 SO2 FTIR Jun 03, 2021
a 7
g Triad Data Available Upon Request
E .5 NOTES:PO #5221002807
0 +6F 50 GROSS WT: 28.40kg
0 NET WT: 4.73kg
Reference value (ppm)
—— Analyzer Display ‘
" Calculate by Approve by
? r)r .--::.'N' g . s
4 1’ 2023 8 Nov 2023 The analytical test results reported on this certificate relate only to :
8 / / / / the cylinder number specified above. This concludes the test report. 2 e £
{ACCRED Eﬁj
CERT 2.01
Page 1 of 1 ‘hj Approved for Release l9nNd1a Ququ_
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangechak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2783 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
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UNITED ANALYST AND ENGINEERNG
GONSULTANT COMPANY LIMTED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

= —
MULTI-POINT GAS TEST REPORT
Test Date : Mar 14,2023
Equipment : Gas Analyzer (CO} Model : 48i
Manufacturer:  Thermo Scientific Serial Number ; 1180540069

Standard Gas Concentration

Sulphur Dioxide (S0z)
Nitric Oxide (NO)
Methane (CHs)
Carbon Monoxide (CO)
Cylinder No. :
Expiration Date :

44.68
45.94

984.8
EB0143262

Jun 20,2024

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

Multi-point gas test data

Thermo Scientific
146i
1180540071

Reference Value (ppm) Analy::;:;sp]ay Difference Error | Percent Error [%0 Error ] |
Level 1 Zero 0.0 0.0 0.0 0.0 0.0 |
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.5 0.5 2.4 2.4
Level 4 60.00% 30.0 30.8 0.8 6 2.6
Level 5 B80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.32
‘Acceptable Limit + 5%
[Multi-Point Gas Test Chart |
50

g =+ 400

F L‘a'd{f

= 30,

ey 05

: e

E T

< ol ﬁ_,,_f"

0 50
_ Reference value (ppm)
== Ana_lfzsl Display
Calculate by /ﬁ;rove by
;— "hnrua_ ,{' f ' bera
£ lez
ld ;;LE‘ ..... ., {4“‘; -

Page 1 of 1
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MULTI-POINT GAS TEST REPORT
Test Date : Dec 8,2023
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo Scientific Serial Number : 1180540068
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analy::;:)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.7 0.7 0.7
Level 2 20.00% 10.0 10.8 0.8 7.4 7.4
Level 3 40.00% 20.0 20.7 0.7 3.4 3.4
Level 4 60.00% 30.0 30.6 0.6 2.0 2.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.69
:Acceptable Limit £ 5%
Multi-Point Gas Test Chart |
50
€
g 40.0
z
E_ .6
S 7
Y
k] 8
<
<
0 v
0 50
Reference value (ppm)
—— Analyzer Display
Calculate by Approve by
) ” i
T R 20 S v B 286072023
Page 1 of 1 131.




@—@E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
conisn o courane mares Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

@—@E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
conisn o courane mares Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date : Nov 13,2023

MULTI-POINT GAS TEST REPORT

Equipment :

Gas Analyzer (CO) Model : 48i

Manufacturer : Thermo Scientific

Serial Number : CM08140004

Expiration Date :

Jun 20,2024

Multi-point gas test data

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I

wnaslumun

MULTI-POINT GAS TEST REPORT

Test Date : Dec 8,2023

Gas Analyzer (CO) Model : APMA-370
Serial Number : YRLHTB7G

Equipment :
M facturer : HORIBA

Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail

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

Methane (CHs4) = PPM Serial Number : 1180540071 Methane (CHs) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262 Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

Reference Value (ppm) Analy::;[lzl)splay Difference Error | Percent Error [% Error ] Reference Value (ppm) Analy::;:)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0.8 0.8 Level 1 Zero 0.0 0.6 0.6 0.6 0.6
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5 Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3 Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3 Level 4 60.00% 30.0 30.6 0.6 2.0 2.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0 Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.79 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.68

:Acceptable Limit £ 5%

Multi-Point Gas Test Chart |

50 50
E €
2 40.0 s 40.0
z z
.:% .7 E_ .6
a a
§ .9 E’ .9
= =
E .7 E .7
0 +08 0 4%
0 50 0 50
Reference value (ppm) Reference value (ppm)
—— Analyzer Display ‘ —— Analyzer Display
Calculate by Approve by Calculate by Approve by
Bl 2023 13..p..Nov. ;...2023 connBurnns v ] 2] 00 2023 o/ PSS 1. 2023,
Page 1 of 1 Page 1 of 1
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- Airgas Specialty Gases
5 Afrgas USA, LLC
B 630 United Drive
2n Al Liguids company D_urha;a,m NCa7n3

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit. Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469 : CER’I‘IFICATE OF ANALYSIS
Calibration Certificate Grade of Product: EPA Protocol

Part Number: EQ4NISSE15A01D3 Reference Number: 122-402135167-1
Cylinder Number: ~ EB0143262 Cylinder Volume:  144.4 CF
Issued by: Calibration & Test Section @ Meteorological Instruments Buréau i Laboratory: 124 - Dusham {SAP) - NC Cylinder Pressure: 2015 PSIG
= g PGVP Number: 522021 Valve Outiet 860
T T R Certification Na. 178/23 : Gas Code: CONO,NOX,502,BALN Certification Date:  Jun 21, 2021
ik i : Expiration Date: Jun 21, 2024
Page : 1 of § : Cerificalion performed in accordanca with "EPA Traceabilky Prolocel for Assay and Cerliicalion of Gaseous Caibratian (May 2012)" EFA
i BO0/R-12/531, using the 2ssay procedures lsted. Analyfical Math gy 0BS noi require for Infarf; This cyllader has a tolal analylical
: uncadainly as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixdure, All arsona
i rmolefmole basis unless olherwise noled
ok NIRELESS ANE t C'o hot Use This Cylinder below 100 Esni ie. 0.7 Imegapascals.
Dject NIRELESS ANE
’ ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Unecertainty Dates
Manufacturer SCARLET i NOX 45,00 PPM 45.96 PPM G1 +I-1.4% NIST Traceable 0B/14/2021, 08/21/2021
NITRIC OXIDE 45.00 PPM 45.94 PPV G1 +/-1.4% NIST Traceable 06/14/2021, 06/21/2021
! SULFUR DIOXIDE 45.00 PPM 44.68 PPM &1 +1-1.0% NIST Traceable 081412021, 06/21/2021
— i CARBON MONCXIDE 1000 PPM 984.8 PPM G1 +-0.7% NIST Traceable 06/14/2021
Type WL-2 i NITROGEN Balance
WL-21 CALIBRATION STANDARDS
B Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
Mfg Code 21110R0052 NTRM 20051120 CCT0B088  49.82 PPM NITRIC OXIDEINITROGEN - 1.0% Feb 07, 2025
WIND BENSC AT PRM 12386 DB85025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
WIND SENS SRS L GMIS 401423838102 CCH05581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +a 2.1 Feb 18, 2023
= B ARt At B GHEAHAE o siRart 56, i t NTRM 16011043 ce4razry 48.02 PPM SULFUR DIOXIDE/NITROGEN +H-.8% Jun 17, 2022
Customer United Analyst and Engingering Consultant Co. Ltd. NTRM 14080119 CC434277 9909 PPM GARBON MONOXIDEINITROGEN  +-0.6% Nov 15, 2025
818 I 11 Sukhummvit Road ‘The SRM, PRM or RGM noted abave is only in reference to the GMIS used in the assay and not part of he analysis,
e o0 domsuK 471, sukhumvil Koad,
Bangchak, Prakanong, Bangkok 10280, ANALYTICAL EQUIPMENT : .
: X InstrumentiMake/Model Analytical Principle Last Multipoint Calibration
Calibration Condition : Temperalure 251 °¢C imnetric Pressure 1006.9 hPa Micolet 6700 AHR0801333 CO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
Nicolst 6700 AHROB01333 NO2 FTIR Jun 03, 2021
Nicolet 6700 AHRU801333 SO2 ETIR Jun 03, 2021
NATIONAL STANDARD WIND TUNNEL Tharmal Anemometer 642
Triad Data Available Upon Request
: HOOK GAGE NO 1425 Wind Aloft Plotting Board NOTES:PO #5221002807
M.LS.T. Test Referance Mumber 731/241460 GROSS WT: 28.40kg
NET WT: 473kg

: Ultrasonic Anemometer Model DA-650-3

Serial Number 110730029

JAPAN QUALITY ASSURANCE ORGANIZ/

STANDARD THERMOMETER [heodor

Friedrich : Dry No.8390/¢
1 testo, testo 645 Seral Mo, 02848057 Thermoschreider No.918802

STANDARD BAROMETER

Mr, Watchurapol Subwat MrPisond Bromsut

The analytical test results reported on this certificate relate only to

Barometer Vaisala T’\’!‘JE-_D?-BIQIZH_,N"
/. the cylinder number specified above. This concludes the test report.

Barometer Vaisala

{ACCREDITED

CERT 3082.01
Approved for Release Lﬂﬂﬂ'}%ﬂﬂ@&

| 1,-_\:1;1I:OI sed

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 17823

10 April, 2023 Page : 3 of §
Standard Barometer Tested Barometer Correction

Pressure Pressure

101347 1013 ga7
1013.43 1014 0.57
101415 1014 015
1014.22 1014 D22
1008.63 1008 0.63
1008.71 o -0.29
1009.95 1010 0.05
1010.31 1010 o3
101072 1011 -0.28
1010.80 1011 -0.20
1011.47 1011 047
1011.21 1011 021
1011.33 1071 0.33
1011.55 1012 -0.41
101189 1012 a1
t012.40 1012 040
1008.84 1608 0,36
1008.80 1009 -0.20
1009.25 1009 025
100945 1008 045

Average

Calibrated by : HM

Mr. Watcharapal Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 178/23

10 April, 2023 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonle Anemometer | Pressure | Vacumm| Velocity Velocity Correction
misec inches W20 | imches 120 | miisee m/see misee
1.00 - - = 1.0 0.00
3.02 - - = 3.0 .02
5.00 - = = 50 0.00
7.04 = - - 7.0 0.04
9.02 ¥ - - 9.0 .02
11.02 = - - 109 0.12
13.01 & - - 13.1 -0.09
15.01 - & . 15.0 0.01
17.02 H - = 17.0 0.02
20.02 = = - 201 -(.08

Wind Aloft Plotting Board

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
20 80
180
270

Calibrated by : Rﬁ}(}mﬁk

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT The Result of Calibration

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804.0-2399-0469

Certification No. 178/23

The Result of Calibration i s
Standard Barometer Tested Barometer Carrection
Centification No. 178/23 Pressure Pressure
10 April, 2023 Page : 5 of § 759,04 780 -0.06
76013 760 0.13
Standard Temperalure Sensor Reading T60.67 781 033
Temp. Reading Correction 780,74 761 027
c 'c c 757.28 757 0.28
45,15 463 018 75734 757 0.34
31.05 311 05 757.52 758 -0.48
15.32 155 018
757,79 758 0.21
758,10 758 010
758,16 758 016
758,66 759 -0.34
758.47 758 0.47
758,56 758 0,56
T5B.75 758 0.25
758.98 759 -0.02
Calibrated by : 759,36 759 0,36
H{SHQTJL 756.54 757 .46
Mr, Watcharapol Subwat 756.66 751 .34
Mechanical Engineer T57.00 757 0.00
FETAS 757 Q.15
Average

Calibrated by : H&MPIM‘\

Mr, Watcharapol Subwat

Mechanical Engineer

enaslumun



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 10 April, 2023 Certification No.  177/23
Page ¢ 1 of 5
Object WIRELESS ANEMOMETER
Manufacturer SCARLET
Type WL-21
WL-21

Mfg Code WIRELESS RECEIVER 2112DR0

WIND SENSD 2112070065
Customer United Analyst and Engineering Consultant Co., Ltd

81 Soi Udomsuk 41, Sukhumyit Road,

Bangehak, Prakanong, Bangkok 10260

Calibration Cenditien Temperature 251 " ©  Barometric Pressure 007.2 hPa
NATIONAL STANDARD WIND TLNNEL Thermal Anemomeler 642 S/N 91663
HOOCK GAGE NO 1425 Wind Alaft Plotting Board

MNLST. Test |

ce Number 731/241460

» Ultrasonic Anemometer Madel DA-650-3TV (sensor TR-80AH)
Sarial Number 110730029 (sensor 120620588)

GUALITY AS

SANIZATION

URAN

STANDARD THERMOMETER Theodor Friedrich : Dry No,8380/84 Wat No. B389/94

45 Serial No, 02848087 Thermoschneider No.918802

STANDARD BAROMETER T2 220015

3l Barometer Vaisala TypeP

[ (Abthitised Sienait A\
p. N |I R+ =
1sgh Fromsut m

Calibrated by : MM"‘\_ Signf :.

Mr. Watcharapol Subwat M

Mechanical Engineer

= |
e ﬁi /M .
snanslumun

Z

s

/7’

SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

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

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0058
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured Actual Deviation Tolerance | Result
Value (m/s) | Value (m/s)
1.0 1.0 0.0 09-11 Pass
2.0 1.9 0.1 1.8-2.2 Pass
5.0 5.0 0.0 4.7-5.3 Pass
7.0 7.2 0.2 6.0-8.0 Pass
10.0 9.8 0.2 9.5-10.5 Pass
20.0 20.0 0 19.0-21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance | Result
Value Value
45° 47 2 42 - 48 Pass
135° 135 0 132-138 Pass
225° 224 1 222 -228 Pass
315° 315 0 312-318 Pass
0° 359 1 357-3 Pass
Inspection | Actual Deviation Tolerance | Result
Room Temp | Value
24.2°C 24.5 0.3 23.2-25.2 Pass
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___22 °C
Relative humidity: ___ 62 9
Static pressure: __102.2 kPa 1-:
Performed by: _j'”"” I

Certified by
Head of Engineering department

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

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106Eﬁvﬁaqi‘l’jﬂququ




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 177/23

10 April, 2023 Page : 3 of 5
Standard Barometer Tested Barometer Correction

Pressure Prassure

101347 1013 0ar
1013.43 1014 .57
101418 1014 0.15
1014.22 1014 022
1009.63 1010 -0.37
1009.71 1010 -0.29
10(9.95 1010 -0.05
1010.31 1m0 0.31
1010.72 1 -0.28
1010.80 101 -0.20
1011.47 1011 047
1011.21 101 21
1011.33 101 033
1011.59 o1 0.59
1D11.89 1012 11
101240 1012 0.40
100B.64 1002 0.36
1006.80 1009 -0.20
1009.25 1009 0.25
1009.45 1010 -0.55

Average

Calibrated by : H@'\t}fmtl‘bL

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 177/23

10 April, 2023 Page : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Veloeity Correction
mises inclics H2O | imches 120 | e misee m/see
1.00 o = 1.0 (.00
3.02 . = 30 0.02
3,00 R = 4.9 010
7.04 ] 6.9 0.14
9.02 :] = 9.0 0.02
L2 - = 1.0 0.02
13.1 = 12:1 -0.04
15.01 - 5.0 0.01
17.02 + 17.0 0.02
20,02 - 20,0 0.02

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
a0
180

270

4]

Calibrated by : Habm“r‘k

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

g - The Result of Calibration

4353 Sukhumvyit, Bangny, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Certification No. 177/23

The Result of Calibration il il
Standard Barometer Tested Barometer Carrection
Certification No. 177/23 Pressure Pressure
10 April, 2023 Page : 5 of 5 759.94 760 0,06
T60.13 T&0 0.1a
Standard Temperalure Sensor Reading 760.67 761 033
Temp. Reading Carrection 160.73 761 097
c c .C 757.28 757 0.28
4518 452 -0.05 757 24 757 0.94
T o &R 757.52 758 -0.48
15.32 154 -0.08 — i it
758,10 758 0.10
758.16 758 016
T58.66 a8 -0.34
T68.47 759 -0.53
768.56 759 D44
ThB.Y5 769 -0.25
758.98 [0 0,02
Calibrated by : 759:38 759 0.36
Hcﬁ&m“ﬂ\ 756.54 756 0.54
Mr. Watcharapol Subwat 756.66 757 -0.34
Mechanical Engineer T57.00 157 0.0o
T57.15 77 015
Average

Calibrated by : H@M‘T‘L

Mr. Watcharapol Subwai

Mechanical Engineer

enaslumun



United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: vas@uaeconsultant.com

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

UNITED ANALYET AND ENGINEERING.
CONSULTANT COMPANY LIWITED

MAE

UMTED ANALYST AMD ENGINEERNG
COMSILTANT COMPANY LIMITED

T == T —
- R
MULTI-POINT GAS TEST REPORT B ——
MULTI-POINT GAS TEST REPORT
3 e 2,2021
ol Lo A % TestDate  :Jan 22,2020
|
Equipment : Hydrocarbon Anal Model : APHA-370 y— I . N
i sk o Serial Number:  RTHK2PDH Equipment:  Hydrocarbon Analyser s APARO
anufacturer : H
) Manufacturer:  HORIBA Serial Number : _93INIMNS & LY
Standard Gas Concentration Dilutor Detail [ . > ~
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO PPM  Manufacturer :
O ey o Sulphur Dioxide (S0z)  45.23 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NQ) BPM  Model : B e e e =R
: Nitric Oxide (NO) 45.55 PPM  Model : T4 AT
Methane (CHa) 39.8 PPM  Serial Number : e ) i
) Methane (CH.) 504.6 PPM  Serial Number : 1180540071 Pl
Carbon Monoxide (CO) PPM _ eI i e Ea B |
Cylinder No. : DB824432 Carbon Monoxide (CO) 5003 PPM
linder No. :
Expiration Date : Aug 4,2028 g ] Ir 3 B
Expiration Date : Jun 15,2020
Multi-point gas test data ' ; S Ee B -
. XA Multi-point gas testdata
Analyzer Display .
Reference Value (ppm Difference Error | Percent Error [%o Error ] P
(ppm) (ppm) Reference Value (ppm) Analyzer Display | .eco once Error | Percent Error [%o Error ]
level 1__|7ero 0.00 1.58 1.58 1.58 1,58 (ppm)
Level 2 |80.00% 40,00 38.71 -1.29 -3.33 3.33 Level 1 |Zero 0.00 040 0.40 0.40 040
Remark : Measuring Range 50,00 pom Average Difference (%) 2.46 Level 2 20.00% 2,00 2.50 0.50 20.00 20.00
‘Acceptable Limit + 5% Level 3 [40.00% 4.00 4.60 0.60 13.04 13.04
- Level 4 |60.00% 6.00 &.50 0.50 7.69 7.69
Multi-Point Gas Test Chart | Level 5 [80.00% 8.00 8.40 0.40 4.76 476
Remark : Measuring Range 10.00 ppm Average Difference (%) 9.18

‘Acceptable Limit + 5%

50 —— — = - o S
5 Multi-Point Gas Test Chart |
0 - ! |
=
= /‘EE-T] 10 —
90 | — I N — | |- "7
2 | £ |
g | ] £ 8.40
B ) [ = |
k- . <
10 7// — — I a |
= §.
g £T58 — | 2 ‘
] Réfdrence value (ppm) 20 —e— Analyzer Display 50 Z |
1

ol
0 Reference value (ppm} - —+— Analyzer Display 0
. \,:z"; Jlitle by / - e bLYA czlculate by %prwe by
3 R nt. . siresi st einoss enR SRR
. } ............ lj ....... Ficsiusnsinsi ? C._., o! ; 6(, ZZ—!T&-‘V{!LCM
Page 1 of 1 ‘l’j R
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A

LNITED ANALYST AND ENGINEERNG
GONSULTANT COMPANY LIMTED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

A

LNITED ANALYST AND ENGINEERNG
GONSULTANT COMPANY LIMTED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 15,2023
Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : RTHK2PDH

Expiration Date :

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) o PPM Manufacturer :
Nitric Oxide (NO) = PPM Model :
Methane (CHq) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Aug 4,2028

Multi-point gas test data

A8 o200 ] 2023,

Reference Value (ppm) Analyz:;nI:;splay Difference Error | Percent Error [% Error ]
level 1 |Zero | 0.00 0.30 0.30 0.30 0.30
Level 2 [80.00% | 40.00 39.20 -0.80 -2.04 2.04
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.17
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
50
go
z /39.20
B0
g
3
2o
2
<
10
0 _an
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Calculate by Approve by
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MULTI-POINT GAS TEST REPORT
Test Date : Dec 15,2023
Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : HAMEHU5M
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) o PPM Manufacturer :
Nitric Oxide (NO) = PPM Model :
Methane (CHa4) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM
Cylinder No. : D824432
Expiration Date : Aug 4,2028
Multi-point gas test data
Reference Value (ppm) Analy::;:)splay Difference Error | Percent Error [% Error ]
level 1 |Zero | 0.00 0.30 0.30 0.30 0.30
Level 2 [80.00% | 40.00 39.50 -0.50 -1.27 1.27
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.78
:Acceptable Limit + 5%
Multi-Point Gas Test Chart|

50
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Calculate by Approve by
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LCKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
conisn o courane mares Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

LCKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
conisn o courane mares Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Dec 21,2023 Test Date : Dec 15,2023
Equipment : Hydrocarbon Analyzer Model : APHA-370 Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : KWWV1R96 Manufacturer : HORIBA Serial Number : 93JN1MN9
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) o PPM  Manufacturer : Sulphur Dioxide (S02) o PPM  Manufacturer :
Nitric Oxide (NO) = PPM Model : Nitric Oxide (NO) = PPM Model :
Methane (CHq) 39.8 PPM Serial Number : Methane (CHa4) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM Carbon Monoxide (CO) - PPM
Cylinder No. : D824432 Cylinder No. : D824432
Expiration Date : Aug 4,2028 Expiration Date : Aug 4,2028
Multi-point gas test data Multi-point gas test data
Reference Value (ppm) Analyz:;nI:;splay Difference Error | Percent Error [% Error ] Reference Value (ppm) Analy?:;nlzl)splay Difference Error | Percent Error [% Error ]
level 1 |Zero | 0.00 0.40 0.40 0.40 0.40 Level 1 |zero 0.00 0.35 0.35 0.35 0.35
Level 2 [80.00% | 40.00 39.40 -0.60 -1.52 1.52 Level 2 [80.00% 40.00 39.50 -0.50 -1.27 1.27
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.96 Remark : Measuring Range 50.00 ppm Average Difference (%) 0.81
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart | Multi-Point Gas Test Chart|
50 50
E 3
= B9.40 S B9.50
E ‘20
a a
§0 §0
2 2
< <
10 10
0 240 0 35
0 Référence value (ppm) 20 —— Analyzer Display 50 0 Réfrence value (ppm) 20 —+— Analyzer Display 50
" Calculate by Approve by - Calculate by Approve by
I A : 2y i Cr
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s, U2-578-0955-4 Fax 02-578-2672  www W )
Tel, 02-578-0353% ax; 02-578-267 L THE LINDE GROUP

CLC

Accredited
180/IEC 17028

Certificate Of Analysis
Special Gases Mixlure

Customer Details

y l IBR_ATION hame Address Customer Tag Ne
C E RT] FICATE OF C * United Analyst & Engineering Co,, Ltd 3 50i Udnmsuk 41, Sukbumyit Rd., Bang
Chak, khet Phia Khanong, Bangkok 10760
Certificate Details
Number: 3384/20 Date of Issue 4-Aug-2020 Expiry date
FO R Material Details
Production Order 90161442 Material Code 400400-AL-34 Cylinder No
, —_ i Gas cantent: 660 M Filling pressure, 137.0 bar Valve,
NOMENCLATURE VIBRATION METER Cylinder Dwner- LINDE Cylindes Material Alurminum Cylinder size 501
A p— Laboratory Report
MANUFACTURER 1 INSTANTEL Analytical Result
torminal " ; i o
MODEL / TYPE : 721A2601/721A3301 Companent concent Analpsts eyt Ueiainty:  WEURAT el
Methane 400 ppm 39.8 ppm + 1% relative {6)-PB-352 4-Aug-2020
SERIAL NO. : UM11229/UM11229 v Al
CLID. NO. : 251701314
JOB CONTROL NO. 231019117022 Reference Standard used in Assay
Reference standard Cylinder number Expry date:
§ Methane 25599956 =200
CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. In Mitragen

§1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260

EIVED : 19 Oectober 2023 DATE OF ISSUED : 25 October 2023

DATE OF RE

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co,, Led.

Instiument/Make /Model
FTIR Spectrometers Nicolet 1550

Anafytical instruments used in Assay
Analyticel Principle
FIIR-CHA

4-Aug-2030

Last Multipaint Calibaatian

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
25 October 2023

This Calibration Certifieate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (81)

Certificate No. Q23117022

Fa-011-04/01-12

Recommend usage condition
Minimum utilization:
Storage condition:

Sy of actual content or before expire date whichever comes first.
keep in well ventilation and secure area.

Comments
When rerdering, please quote the matenal number

Note:
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,%4, 55 Sai Prasart Manukil 28 Yaek 4, Prasert Manukit Ro., Ladphrag, Banghow 10230

Tel. 02-578-0953.4 Fax: 02-576-2672  wwwos-labovalory.com  E-mallsale@eatisbaratary com o T
CLC i i
s 1reun S
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test paint tiads STD Reading | DUC Reading Correstion Uneertainty
(gl ( lrequency ) (g} {gl Lg) Ti(% of rdg. )
(L3 50 Hz 0.300 11306 -0.006 1.9
.4 50 Hz 0400 0.407 -0.007 1.9
0.5 50 Hz peak 0,500 0,508 -0.008 1.9
0.6 50 Hz 0,600 0.609 -0.009 1.5
0.7 S50 Hz 0,700 (1769 “.009 1.9
0.3 100 Hz 0.300 0.302 -(1.002 1.9
04 100 Hz 0,400 (403 -1.003 1.9
0:5 100 Hz peik (1.500 (1504 ~0.004 1.9
(. 100 Hz (1,600 0.605 -0.005 1.9
0.7 100 Hz 1.700 0.706 -0.006 1.9
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Caorrection Uneertainty
Maode :
{mmes ) | frequeney | { mnls ) ( mms ) { mmis ) (%ol rdg. )
3 S0 Hz 3.000 3.023 -0.023 1.9
4 50 Hz 4.000 4.036 -0.036 1.9
5 50 Hz peak 5.000 5.044 -0.044 1.9
] 50 He 6.000 6061 0,061 1.9
7 30 He 7.000 1.076 -0.076 1.9
3 100 He 3.000 3.029 -(2.029 1.9
4 100 Hz 4.000 4,035 -0.035 1.9
5 100 He peak 5.000 5042 0,042 1.9
5 100 He 6,000 6,055 0055 1.9
T 100 Hz 7.000 T.068 -0.068 19
Certificate No, Q23117022
F3-011-04/01-12 page 3 of 4
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CLC

Accredited
IS0/ TG 1L TO2E

CALIBRATION LABORATORY CO.LTD. <% adam

2/10-11,14, 55 Soi Prasert Manukit 28 Yaek 4. Praserl Manukit Rd,, Ladphiao, Bangkok 10230 i

/"“/—?---?\““\‘:;T ACCREDI|TED
- Lo ocen g -
ikl CALIBAAY DN A
/ GIMENSIRAAL MEAGLTIEMENT
ACOM-Z014

Tel, 0257800534 Fax 02-578:2672  wawcabbortory.com  E-maitsale@eatiaboraloncom 7 /s

REPORT OF CALIBRATION

FOR

NOMENCLATURE i VIBRATION METER
MANUFACTURER § INSTANTEL
MODEL / TYPE H 721A2601/721A3301
SERIAL NO. $ UM11229/UM11229
DATE OF CALIBRATION : 20 October 2023

ENVIRONMENT CONDITIONS :

Temperature : 23t 2 °C Relative Humidity : (55 % 15) %RH

PROCEDURE USED :

This instrument was calibrared under procedure No. CLC-CPEE-08 based on [SO 16063-21 as calibration guideline.

T'he calibration was performed by using Digital Multimeter, Programimable Timer/Counter and Vibration Calibrator

Amplifier which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

1. Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424.

2. Digital Multimeter, Hewlett Packard Model 34401 A S/N. 3146A 75935,
3. Programmable Timer/Counter, Philips Maodel PMB680B S/N, SMB0T101.

TRACEABILITY :
1. The measurements are traceable to International System of Units (31, through National Institute of® Metrology (Thailand)

Certificate No. AV-0030-23, Due Date 26 Junc 2024,

2. The measurements are (raceable to Intemational System of Units (S1), through National Institute of Metrology (Thailand)
Certificate No. EE-0136-22, Due Date 11 November 2023
1. The measurenients are traceable to International System of Units (S1), through Aeranautical Radio of Thailand Ltd.

Certificate No. 07-0043/23 , Due Date 12 April 2024.

UNCERTAINTY :

The reported expanded uncertainty of measurcment is stated as the standard uncertainty of measurement multiplied

istribution corresponds to a coverage probability of approximately 95 %.
(EA-4/02 M:2022)"

by the coverage factor = 2,00 which for a normal d

It has been evaluated according to the " Evaluati 1of the Uncertainty of M ement in Calil

Certificate No. Q23117022

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

Accredited
IBO/IEC 17030

CALIBRATION LABORATORY Co0.,LTD.

2110-11,14,55 Sai Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Banglok 10230

Tal 02-578-0453-4 Fax 02-678-2672  www.osHaborstory.com  E-mailsalsfica-laboratory com

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL/TYPE 721A2501/721A3301
SERIAL NO. UM11230/UM 11230
CLID. NO. 251701315
JOB CONTROL NO. 231019117018

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
§1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 19 October 2023 DATE OF ISSUED : 25 October 2023

Report of calibration sereening must not be taken in part. Except complete, Without the approval of the Catibration Labuyratory Co,, Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

-

Approved By : Mongkol Yotsoontorn

Authorized Signatory
25 October 2023

This Calibrafion Certificate documents the traceability to national standurds, which realize the units of measurement ageording to

the International System of Units ( S1)

Certificate No. Q23117018

age 1 of 4
i
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F3-011-04/01-12

CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasen Manukit Rd,, Ladphirso, Bangkok 10230
Tel. 02-575-0353-4 Fax: 02-578-2672

waw. caklaborstory.com  E-mailsalefeataboratory.cam
CALEF

BIMERBIONAL
AL

CLC

Aceredited
ISO/IEC 170w

CALIBRATION DATA
3. DISPLACEMENT RESULT

Test point STD Reading | DUC Reading Correction Uneertainty
(1m ) ( frequency ) e (mm) (mm ) ( num ) =+ ( % of rdg. )
0.03 50 Hz 0.030 0.030 0.000 27
0.04 50 Hz 0.040 0.040 0.000 24
0,05 50 He peak 0.050 0.050 0.000 22
0,06 50 Hz 0.060 0.061 -0.001 21
0.07 50 Hz 0.070 0.071 -0.001 2.1
0.03 100 Hz 0.030 0.030 0.000 27
0.04 100 Hz 0.040 0.040 0.000 24
0.05 100 Hz peak 0.050 0.050 0.000 22
0.06 100 Hz 0.060 0.061 -0.001 21
0.07 100 Hz 0.070 0.071 -0.001 2.1

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 009 Page 1,2 of 59

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

#4## End of Certificate ###

Certificate No. Q23117022

F3-011-04/01-12 page4of 4
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CALIBRATION LABORATORY Co.,LTD.

2110-11,14,55 Soi Prasert Manukit 28 Yaek 4, Prasert Manuklt Re., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

2/10-11,14, 55 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Banghkok 10230
Tel §2-578-0353-4 Fax 02-578-2672  www.callaboratory com  E-mall ssle@cal-zboratory.com - - ETEEET - = "
T i ssiofpsars L A ATIIN ANE Tal 02-578-0353-4 Fax: 02-578-2672  www.calfaboratory.com  E-mailzale@eal-ahoratory com

CLC e CLC 5
moyme 1708 e B
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
o gl REPORT OF CALIBRATION
1. ACCELERATION RESULT
Test point i STD Reading | DUC Reading Carrection Uneertainty FOR
(gl { frequency ) (gl tg) (g) *(%ofrdg.) NOMENCLATURE 3 VIBRATION METER
0.3 50 Hz 0.300 0.302 ~0.002 1.9 MANUFACTURER : INSTANTEL
04 50 Hz 0.400 1402 -0.002 L9 MODEL / TYPE g 721A2501/721A3301
0.5 S0 Hz peak 0,500 0,503 -0.003 1.9 SERTAL NO. : UM11230/UM11230
06 50 He 0.600 (603 -0.003 1.9 DATE OF CALIBRATION ; 20 October 2023
0.7 50 He 0,700 0.704 -0.004 1.9
0.3 100 Hz 0,300 0,303 -0.003 1.9 ENVIRONMENT CONDITIONS :
0.4 100 Hz 0.400 0,404 0,004 14 Temperature : 3t 2% Relative Humidity : (55 19 %RH
0.3 100 Hz peak 0,500 11,504 -0.004 1.9 PROCEDURE USED :
ki Yo sl 0 -0.005 L9 This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guldeline.
0.7 100 Hz 0.700 0,706 -0.006 1.9 The calibration was performed by using Digital Multimeter, Programmable Timer/Counter and Vibration Calibrator
2, VELOCITY RESULT Amplifier which maitiained by the Calibration Laboratory Co., Lid.
T'est point — STD Reading | DUC Reading Correction Uncergainty REFERENCE STANDARD USED :
(mm/s ) ( frequency ) { mmis ) { mmfs ) ( mmis ) 1 ( % of rdg. ) . Vibration Calibrator, The Modal Shop Model 91101 S/N, 11424,
3 50 Hz 3.000 3.033 -0.033 1.4 2. Digital Multimeter, Hewleit Packard Model 344014 S/N. 3146A75935.
4 50 Hz 4,000 4.045 -0.045 1.0 3. Programmable Timer/Counter, Philips Model PMG680B S/N. SMEDTL0L.
5 50 Hz peak S0 5.057 -0.057 1.9 TRACEABILITY ;
5 Soiz 600 Gl -0.066 L3 1. The measurements are traceable to International System of’ Units (81), through National Institute of Metrology (Thailand)
l 50 Hz 7,000 7.08 -0.081 1.9 Cenificate No. AV-0030-23, Due Date 26 June 2024,
: ks 3.000 033 -0.039 1.9 3. The measurements are traceable (o Tntemnational System of’ Units (ST), through National Institute of Metrology (Thailand)
4 1060 Hz i 4,000 4.046 -0.046 19 Certificate No. EE-0136-22, Due Date 11 November 2023,
5 100 Hz peak 5.000 5.055 -0.055 1.9 1, The messurements are traceablz to Intemational System of’ Units (1), through Aer ical Radio of Thailand Ltd.
a 100 Hz 6.000 6.067 0,067 1.9 Certificate No. 07-0043/23 , Due Date 12 April 2024.
7 100 Hz 7.000 7.079 -0.079 1.9 UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k= 2,00 which for a normal distribution corresponds o a coverage probability of approximately 95 %.
Certlficate No. Q2317018 1t fias beert evaluated according io the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
F3-011-04/01-12 page 3 of 4

Certificute No. Q23117018

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Praserl Manukli Rd., Ladphrao; Banglkok 10230
Tel. 02-578-0353-4 Fax 02-578-2672 www.cal-aboralory.com  E-mail:sala@cal-laboratory.com

CALIBRATION LABORATORY Co.,LTD.

210-11,14,55 Soi Prasert Manukit 23 Yaek 4, Prasen Manuklt Rel, Ladphrao, Bangkok 10230

ANET fexfitl Aeeredtanoe: Saucd
AT » I TED

Cl. c Tel, 02-5780353-4 Fax 02-578-2672  www.cakabaratory,com  E-mailsalefcal-4aboraiony com
Aceredited
ISO/TEC 1 7026

CLC

Accredited
RO/ LTOBS

CERTIFICATE OF CALIBRATION CALIBRATION DATA

3. DISPLACEMENT RESULT

FOR Test point _— STD Reading | DUC Reading Correction Uncertainty
(mm } ( frequency ) - (mm ) (mm) {mm ) + (% of rdg. )
NOMENCLATURE : VIBRATION METER 0.03 50 Hz 0.030 0.030 0,000 27
SRR LR : SRR 0.04 50 Hz 0.040 0.040 0.000 24
AGREL AT © T21A2601/721A3301 0,05 50 Hz peak 0.050 0.050 0.000 22
SERIAL NO. 2 UM11355/UM11355 0.06 50 He 0,060 0.060 0.000 2.1
CLID. NO. : 252000637 0.07 50 Hz 0.070 0,071 -0.001 2.1
0.03 100 Hz 0.030 0,030 0.000 27
o | = = 0.04 100 Hz 0.040 0.040 0.000 24
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. 0.05 100 Hz peak 0.050 0.050 0.000 22
§1 801 UDOMSUK 41, SUKHUMVIT ROAD, 0.06 100 Hz 0.060 0.061 -0.001 2.1
IATNICRIAR PHRARHATGN G RANGROK I 0.07 100 Hz 0.070 0.071 -0.001 2.1
Note. The Scope of Aceredited ANAB Certificale No, ACDM-2814 Version 009 Page 1.2 of 59
DATE OF RECEIVED : 21 February 2023 DATE OF ISSUED : 24 February 2023

Report of calibration sereening must not be taken in part, Except complete, Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong This report is valid for the above stated instrument/s only.
Calibration Engineer

Approved By : Mongkol Yotsoontorn
Authorized Signatory

W% End of Certificate ###
24 February 2023

This Calibration Cértificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( 51)

b i Certificate No. Q23117018

F3-011-04/01-12 page 1 of 4 page 4 of 4
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CALIBRATION LABORATORY CoO.,LID.

21M0-11,14.55 Soi Prasert Manukit 29 Yaek 4, Prasen Manukit R, Ladphrac, Banghok 10230

Tel D2-578-0353-4 Fax: 02-578-2672  www.cal-aborslory.com  E-mafisale@calfaboratory,com

CLC

Avcredited
IS0/IRC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test pomt S5 STD Reading | DUC Reading Correction Uncertainty
{g) ( frequency ) o (g) (z) (g) T (% ofrdg. )
0.3 50 Hz 0.300 0299 +0.001 1.9
0.4 50 Hz 0.400 0398 +0.002 1.9
0.5 50 Hz peak 0.500 0.498 +0.002 13
0.6 50 Hz 0.600 0.597 +0.003 1.3
0.7 50 Hz 0.700 0.697 +0.003 1.3
0.3 100 Hz 0.300 0.300 0.000 1.9
0.4 100 Hz 0.400 0.39% +0.001 1.9
0.5 100 Hz peak 0.500 0.499 +0.001 1.3
0.6 100 Hz 0.600 0.598 +0.002 13
0.7 100 Hz 0.700 0.698 +0.002 13
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
{ mms ) ( frequency ) Mo {mmis ) { mm/s ) { mm/fs ) + (% of rdg. )
3 50 Hz 3.000 3.010 -0.010 1.8
4 50 Hz 4.000 4.016 -0.016 1.8
5 50 Hz peak 5.000 5.019 -0.019 1.8
6 50 Hz 6.000 6.024 -0.024 13
T 50 Hz 7.000 7.031 -0.031 1.8
3 100 Hz 3.000 3.009 -0.009 1.8
4 100 Hz 4.000 4011 -0.011 1.8
5 100 Hz peak 5,000 507 -0.017 1.8
6 100 Hz 6.000 6.023 -0.023 1.8
7 100 Hz 7.000 7.028 -0.028 1.8
Certificate No. Q23019604
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14,55 Sol Prasert Manukit 22 Yaek 4, Prasart Manukil Rd., Ladphrao, Bangkok 10230

Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-Hahoralory.com  E-mallsale@cal-daboratory.com

REPORT OF CALIBRATION

FOR
NOMENCLATURE H VIBRATION METER
MANUFACTURER ¥ INSTANTEL
MODEL/TYPE H T21A2601/721A3301
SERIAL NO. ¥ UM11355/UM11355
DATE OF CALIBRATION 5 22 February 2023
ENVIRONMENT CONDITIONS :
Temperature : (23 + 2) ¢ Relative Humidity : (55:': 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-D8 based on 1SO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintsined by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 8/N. 29320,

2. High Resolution Programmable Timer/Counter, Philips Model PM&680B S/N. SM607101,

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8303, 2525 S/N. 397018, 2434988,

TRACEABILITY :
1. The measurements are traceable to International System of Units (81), through Aeronautical Radio of Thailand Litd.

Certificate No. 05-0207/21, Due Date 31 May 2023.

2, The s are tr ble to Intemational System of Units (81), through Aer ical Radio of Thailand Ltd,

Certificate No. 07-0001/22 , Due Date 22 February 2023
3. The measurements are traceable to Inlemational System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. AV-0009-22, Due Date 22 June 2023.

UNCERTAINTY :
The reparted expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated ling to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23019604
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.LTD. &,
2110-11,14, 55 Soi Praseri Manuklt 29 Yaak 4, Prasert Manukit R, Ladphrae, Bangkok 10230 m

Tel 02-578-0383-4 Fax: 02-578-2672  www.oaHaboratory.com  E-mall sale@ca-aboeatory.com 27,:;—’_;:\ =

CLC TR

CALIBRATION LABORATORY CO.LTD. &

o Do R
210-11,14, 55 Sol Prasert Manukil 28 Yaek 4, Prasert Manukit Rd., Ladpbrag, Bangkok 10230 i{aﬂi\% L
= . = A

Tal, 02-578-0353-4 Fax: 02-578-2672  www.cal‘aboralory.com  E-mallsale@eal-iaboralory.com

CLC Dl
rsgfg:d:'-::ln " Accredited
ISO/TEC 17025
CERTIFICATE OF CALIBRATION RATI A
3. DISPLACEMENT RESULT
Test point - STD Reading | DUC Reading Cotrection Uncertainty
[
FOR { mm ) { frequency ) { mm ) (mm) {mm} * (% ofrdg. )
NOMENCLATURE : VIBRATION METER *0.03 50 Hz 0.030 0.030 0.000 2.1
0,04 50 f ;
MANUFACTURER . INSTANTEL s il oo = 2
*0.05 50 Hz peak 0.050 0.050 0.000 1.5
MODEL / TYPE : 721A2501/721A2901
*0.06 50 Hz 0,060 0.060 0.000 1.3
SERIAL NO. : UM11356/UM11356
“0.07 50 Hz 0.070 0.069 +0.001 1.2
C . NO. % 251701398
LID. NO. 0.03 100 Hz 0.030 0.030 0.000 2.1
JOB CONTROL NO. 1 231019117017 0.04 100 Hz 0.040 0.040 0.000 1.7
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. i 100Nz peak 0.050 0.050 0.000 1.5
0.06 100 Hz
$1 SO1 UDOMSUK 41, SUKHUMYIT ROAD, = 0.060 0.059 +0.001 1.3
0.07 100 L
BANGCHAK, PHRAKIIANONG, BANGKOK 10260 = = e L i
Note. * means Calibrations marked " Not ANAB Aceredited * in this Certificate have been included for completeness.

DATE OF RECEIVED : 19 October 2023 DATE OF ISSUED : 25 October 2023 The Seope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page | of 58

Report of calibration sereening must not be taken in part. Except complete, Without the approval of the Calibration Laberatery €o, Lid,

Calibrated By : Suwit Phuanbusabong This report is valid for the above stated instrument/s only.

Calibration Engineer

i

Approved By : Mongkol Yotsoontorn
### End of Certificate ###

Authorized Signatory
25 October 2023

This Calilration Certifieate documents the traceability to national standards, which realize the units of measurement aceording to

the International System of Units { 81)

Certificate No. Q23019604
Certificate No. Q23117017
F3-011-04/01-12 sigaa of
F3-011-04/01-12 page 1 of 4@ E
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CALIBRATION LABORATORY CO.,LTD. CALIBRATION LABORATORY CO.,LTD. W

—
— z
2110-11,14,55 Soi Prasert Manukil 29 Yaek 4, Prasert Manukit Rd,, Ladphraa, Bangkok 10230 i‘aﬁm

2/10-11,14. 55 Sot Prasern Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

- 20 FAWRVY Siches
Tal. 02-578-0053-4 Fax 02-578-2672  wwwcsHaborabory com  E-malsale@eallaboralony com 1//_"-‘/,:;‘1\\? & ‘.f.éaié}_—f.; = = > 4#CCRED I
A iy e ey = - s i
CLC Al e Tel, G2ETAUAERS Fax/02570.0672  winiaHabortoryom  E-malissle@eeiiatovatonoom % /s S
Aceredited - o e CLC N A - ALIRAATION ANDE
ACTM-2414 Filye INERIGHAL MERAIEMEN T
Accredited J\“‘.l‘\"-?ﬁ]i I

ISO/IBC 17088 B
LT T 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment () adjustment
CALI TION DAT:

REPORT OF CALIBRATION

1. ACCELERATION RESULT
Test point o STD Reading | DUC Reading Correction Uncertainty FOR
lg) [ frequency ) g (z) (g) & % ofrdg, ) NOMENCLATURE 3 VIBRATION METER
0.3 50 Hz (300 0,305 -0.005 1.9 MANUFACTURER 1 INSTANTEL
0.4 50 Hz 0.4 » ’ ’ )
T e - Mzz :::2: zzz: :: MODEL / TYPE : 721A2501/721A2901
0.6 50 He 0.600 (1.608 -0.008 1.9 SERIAL NO. : UM11356/UM11356
0.7 50 He 0.700 11709 -0.009 19 DATE OF CALIBRATION i 20 Oectober 2023
03 100 Hz 0300 0.306 -0.006 1.2
0.4 100 Hz 0,400 0,407 -0.007 19 ENVIRONMENT CONDITIONS :
0.5 100 Hz peak 0.500 0.507 pye % Temperature : 5 o2 Jid o Relative Humidity : (55t 15) %RH
0.6 100 Hz 0.600 0.608 -0.008 19 PROCEDURE USED :
0.7 100 Hz 0.700 0710 -0.010 (] This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 a5 calibration guideline.
2. VELOCITY RESULT The calibeation was performed by using Digital Multimeter, Prograntmable Timer/Counter and Vibration Calibrator
Teat pobut - T T —T " Amplifier which maintained by the Calibration Laboratory Co., Ltd.
[ mm/s ) { frequency ) [ rmmis ) ( mm/s ) ( mmis ) + (% ofrdg, ) REFERENCE STANDARD USED :
3 50 Hz 3.000 3.048 0,048 Lo 1. Vibration Calibrator, The Modal Shop Model 2110D S/N. 11424,
4 50 Ha 4000 4.059 0,050 1.9 2. Digital Multimeler, Hewlett Packard Model 34401A S/N. 3146AT75935,
H 50 He peak 5,000 5,067 -0.067 L2 3. Programmable Timer/Counter, Philips Model PMGGSOR S/N. SM60T101.
6 50 Hz 6.000 6.072 -0.072 19 TRACEABILITY :
7 50 Hz 7.000 7.041 0,091 (i) 1. The measurements are traceable to International System of Units (ST), through National Institute of Metrology (Thailand)
3 100 Hz 3.000 3049 -0.049 1.9 Certificate No. AV-0030-23, Due Date 26 June 2024.
4 100 Hz 4.000 4.051 -0.051 1.8 2. The measurements are traceable to Interational System of Units (81, through National Institute of Metrology (Thailand)
5 100 Hz peak 5.000 5.069 -0.069 1.9 Certificate No, FE-0136-22, Due Date 11 November 2023.
6 100 Hz 6.000 6.082 -0.082 19 1. The measurements are traceable 1o International System of’ Units (s1), through Aeronautical Radio of Thailand Ltd.
7 100 Hz 7.000 7.008 -0.098 1.9 Centificate No. 07-0043/23 , Due Date 12 April 2024,
UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
el iERtND L L by the coverage factor k= 2,00 which for a normal distribution corresponds 1o a coverage probability of approximately 95 %.
E-013-04/01-12 page3 of 4 1t has been evaluated according to the “Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23117017

OO0 F3-011-04/01-12

page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14,55-S0i Prasert Manukit 29 Yaek 4, Prasart Manukit Rd,, Ladphrao, Bangkok 10230

CALIBRATION LABORATORY Co.,LTD.

2r1011,14. 55 Sai Pragent Manukit 29 Yask 4, Prasert Manukil- Rd., Ladphrao, Bangkok 10230

Tel, 02-578-0353-4 Fax: 02-578-2672  wawealaboratorycom  E-maii sale@cak-aboratony.com Tel, 02-578-0053-4 Fax: 02-578-2672  wwwcalboratory.com  E-mailsale@cal-aboratory com

i1 CALMIRATION AND)
CLC CLC I A
Accredited Arc"-d“'-::zg -
CERTIFICATE OF CALIBRATION CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uneertainty
Mode
o { 1um ) ( frequency ) (mm ) (mm) ( mm ) =+ (% ofrdg.)
2.7
NOMENCLATURE L VIBRATION METER 0.03 50 Hz 0.030 0.030 0.000
X 0.000 24
MANUFACTURER : INSTANTEL 0.04 50 Hz 0,040 0.040
k 0.050 0.050 0.000 12
MODEL / TYPE 3 T21A2501/721A2901 0.05 50 Hz peak
0.06 50 Hz 0.060 0.061 -0.001 21
SERIAL NO. E UM12393/UM12393 ”
0.07 50 Hz 0.070 0.071 -0.001 2.1
CLID. NO. : 251801351
0.03 100 Hz 0.030 0.030 0.000 2.7
JOB CONTROL NO. i 230221019601 0.04 100 Hz 0,040 0.040 0.000 24
; 0.000 22
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. 0.05 100 Hz peak 0.050 0.050
E 061 -0.001 2.1
81 SO UDOMSUK 41, SUKHUMVYIT ROAD, 0.06 100 Hz 0.060 0
0.071 -0.001 21
BANGCHAK, PHRAKHANONG, BANGKOK 10260 0.07 100 Hz 0.070 ;
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 09 Page 1.2 of 59
DATE OF RECEIVED : 21 February 2023 DATE OF 1SSUED : 24 Febroary 2023
Report of calibration sereening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Lid.
Calibrated By : Suwit Phuanbusabong This report is valid for the above stated instrument/s only.
Calibration Engineer
Approved By : Mongkol Yotsoontorn
St Signatory ### End of Certificate #i#
24 February 2023
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( 51)
SR LR Certificate No. Q23117017
i pege Lok 4 E3-011-04/01-12 peged of 4
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CALIBRATION LABORATORY Co.,LTD.

aras

CALIBRATION LABORATORY CO.LTD. . dam

2110-11.14,55 Soi Prasert Manukit 29 Yaek 4, Prasen Manukit Re, Ladphrao, Bangkok 10230 ilaéiﬂﬁﬁ 0 i A R i Bt 2/10-11,14,55 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphras, Bangkok 10230 iﬁﬁfm A Ratire! Aceralatiod Wt s
Tel 02-578-0353-4 Fax. 02-578-2672  www.eallaborzloryom  E-mall sale@cal-daboratory tem % i — Tel, 02-578-0353-4 Fax: 02:578-2672  wwwcablaboratory.com  E-mallsele@eababerslony com B ’:_/‘:ﬂ::"“‘ Ak LESLED
SO mEG 1roan mo/IEC 1702
CONDITION OF CALIBRATION ITEM : GOOD REPORT OF CAL[BRATION
MEASUREMENT RESULTS ; ( X) without adjustment { ) adjustment
CALIBRATION DATA
1. ACCELERATION RESULT FOR
Test point STD Reading | DUC Reading Correction Uneertainty NOMENCLATURE : VIBRATION METER

{g) ( frequency } Mose te) lg) (g) + (% ofrdg. ) MANUFACTURER B INSTANTEL

03 50 Hz 0.300 0305 -0.005 1.9 MODEL/ TYPE : 721A2501/721A2901

04 50 Hz 0400 0408 -0.008 1.9 SERIAL NO. g UM12393/UM12393

& B ok ke ot St i DATE OF CALIBRATION ¢ 22 February 2023

0.6 50Hz 0.600 0618 -0.018 1.3

0.7 50 Hz 0.700 0.721 -0.021 1.3 ENVIRONMENT CONDITIONS :

0.3 100 Hz 0.300 0.304 -0.004 1.9 Temperature : (za:i: 2) % Relative Humidity : (55:|: 15) %oRH

0.4 100 Hz 0.400 0.407 -0.007 1.9 PROCEDURE USED :

0.3 100 Hz peak 0.500 0.508 -0.009 1.3 This instrument was calibrated under procedure No, CLC-CPEE-08 based on 180 16063-21 as calibration guideline.

0.6 100 Hz 0.600 0.613 -0.013 13 The ealibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

0.7 100 Hz 0.700 0719 -0.01% 1.3 Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd,
2. VELOCITY RESULT REFERENCE STANDARD USED :

Test point STD Reading | DUC Reading | Correction Uneertainty 1. Digital Multimeter, Wavetek Model 1281 5/N. 29320,
( mmfs) { frequency ) higee ( mm/s) ( mmfs ) ( mmfs) + (% of rdg. ) 2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3 50 Hz 3,000 1041 0,041 1.8 3, Accelerometer with Measuring Amplifier, Bruel & Kjacr Model 8303, 2525 S/N. 397018, 2434988,

4 50 Hz 4.000 4.055 -0.055 1.8 TRACEABILITY :

5 50 Hz peak 5.000 5.067 -0.067 1.8 I, The measurements are traceable to International System of Units (SI). through Aeronautical Radio of Thailand Ltd,

fi 50 Hz 6.000 6.079 -0.079 1.8 Certificate No. 15-0207/21, Due Date 31 May 2023.

o 50 [z 7.000 7089 -0.089 1.8 2. The measurements are traceable to Intemational System of Units (S1), through Aeronautical Radio of Thailand Lid.

3 100 Hz 3.000 1.019 ~0.030 1.8 Certificate No. 07-0001/22 , Due Date 22 Fehruary 2023,

4 100 Hz 4.000 4,048 ~0.048 1.8 3. The measurements are traceable to International System of Units (SI), through National Institate of Metrology (Thailand)

5 — ik po— P 055 P Certificate No. AV-0009-22, Due Date 22 June 2023,

6 100 Hz 6.000 6.068 -0.068 1.8 UNCERTAINTY :

7 100 Hz 7.000 7.080 ~0.080 1.8 The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor &= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
Certificate No. Q23019601 Certificate No. Q23019601
F3-011-04/01-12 page 3 of 4 F3-011-04/01-12 page 2 of 4
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INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT COL LTD, HEAD OFFICE
= G s j OVATIWVE e
7139 MOO 13, SO SUNTINAKORN || TAMBON BANG RAEO, = e ANSI Natisng] Accreniiation e
ACCREDITED

STITELT
CALERATION LAGDRATORY
L

il BuTurrfid Audvgue Safa

AMPHOE BANG PHLI SAMUT PRAKAN FROVINCE 10340 THAILAND

TEL: (66X-2116-3860- | FAX: (66)0-2] 16-7 140

Pagelof2.
Certificate of Calibration
Customer
Name T UNITED ANALYST AND ENGINEERING Certificate No : 23-ACT-118
CONSULTANT CO..LTD, Request No : Req-2023-1547
Address * %1 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : &
Minufacturer : LARSON DAVIS Range: 94, 114dB/ 1000 Hz
Model :CAL150 Intrument Status :  Used

Serial Number <6171

D : UAE.EFM.117/2562

Calibration Environment and Details

Temperature :(23£2°C)
Humidity + (50 + 20 %RH )
Barometric Pressure (1013 £10.0 hPa )
Received Date : 21 July 2023
Calibration Date 4 August 2023

Location of Calibration : LAB | Acoustic

Calibration Procedure  ; In-house method CP-ACT-02 based on 1EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Maodel Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEl 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This eertificate providoes traceability of measurement to recognized national siandard, and to the

realization of the international System of Units (S1).

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

confidence approximately 95 %,

Calibrated By : ,’J’Q Approved By : i
Mr. Pacit Mathavorn

Mr. Noppadon Luangart
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 4 August 2023

L}
The resudts related oaly te the flem calitirmed, The centificate shall not be reproduced sucepd la full, whthout wrinen grproval of the Innivatiy -TMmam Ca, u
el R

CALIBRATION LABORATORY CO.LTD. & AI&AB

AN Ntipnan Reprrditaben fais
P EDITED

210-11,34,55 Soi Prasart Manukit 20 Yaek 4, Prasen Manukit Rd., Ladphrao, Bangkok 10230
Tal. 02-578-0353-4 Fax: 02-578-2672  www.caklaboralory.com  E-maifsals@cal-aboratory com

CLC

Accredited
IS0/10C LYoas

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty

(mm) ( frequency ) e {mm ) {mm) (mm) (% of rdg. )
*0.03 50 Hz 0.030 0.030 0.000 2.1
*0.04 50 Hz 0.040 0.040 0.000 1.7
*0.05 50 Hz peak 1.050 0.050 0.000 1.5
*0.06 50 Hz 0.060 0.061 -0.001 1.3
*0.07 50 Hz 0.070 0.071 -0.001 1.2
0.03 100 Hz 0.030 0.030 0.000 21
0.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0,050 0.000 1.5
0.06 100 Hz 0.060 0.061 -0.001 1.3
0.07 100 Hz 0.070 0.071 =0.001 1.2

Note. * means Calibrations marked " Not ANAB Aceredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58

This report is valid for the above stated instrument/s only,

### End of Certificate #3#

Certificate No. Q23019601
F3-011-04/01-12 paged of 4
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SITHIPORN ASSOCIATES CO,LTD. i b
r T r T30 MO 3 SO SUNTINAKORN 1] TAMBON BANG KAED, FranTeNMAIYYE
CALIBRA I‘ION LABORA FORY AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10840 THATLAND

TEL: 16610-2 1 [ 6-58060- 1 FAX: (66021 16-7 140

Msr Mitimna] Acerugitniion @it

i Buluniied Buawjums $fin ACCREDITED

— ST -

CALIBRATION LABORATOAY
AC-2961

Papelof2

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TI5 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com hitp.//wwwi.sithiphorn.com CALIBRATION 0384

Certificate No : 23-ACT-118

Cert. No. : ACL22081

Vo : Reqg-2023-1547
Pages : l1of8 Reguest No: ; Keq

Calibration Certificate e L e S e
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
Equipment : SOUND LEVEL METER (dB) Measured Error Measured Error (+dB) Class 2 (£ dB)
Manufacturer : LARSON DAVIS 94.dB /1000 Hz 94.14 0.14 5 - 0.13 0.40
Model : LxT2/ Microphone 375B02 / Preamplifier PRML x T2B 114 dB/ 1000 Hz 114.15 015 - - 0.13 0.40
Serial No.: 0005286 / 011740/ 056087
ID No.: = Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Aceeptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (£ %) Class 2 ( + %)
Condition As Eound : oon 94 dB/ 1000 Hz 1000.00 0.00 a E 0.01 1.7
114 dB / 1000 Hz 1000,00 3,00 = - 0.01 L7
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SO UDOMSUK 41, SUKHUMVIT ROAD.
BANGCHAK SUB-DISTRICT, Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
PHRAKHANONG DISTRICT, BANGKOK 10260 Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
RIS (Hz) Measured (%) Measured (%) (£ %) Class 2 (£ %)
) 94 dB /1000 Hz 0.04 - 0.40 30
Location : =
. i 7 ,, >
Ambient Temperature : (230 +£3) °¢ 114.dB 7/ 1000 Hz 0.20 0.40 3.0
Pressure : (1013 +£3) kPa
Relative Humidity : ( 50.0 =20 ) % Naote :
= Acteptance fimit wis [ECHN2:301T Class |
Received Date @ 18 JANUARY 2022 - The culibration resiis exclude the cnlibrior pressure comestion
Calibration Date : 26 JANUARY 2022 !
- The colibration resulis exclude thee microphome volume correction
Date of Issue : 28 JANUARY 2022
End of Calibration
Calibrated by : Nathakorn Pisutpaisan

Approved by : / m

(  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be repraduced

other than in full, except with the prior wriiten approval of the head of Calibration Laboratory.

1
taﬂa‘]sl , Iﬂquﬂu The results related only b the fteim calibrbed. The cenificase shall not be reprodicoed except in fill, without writen approval of the nulm.unc hlsmmmul 0. m

QF-TS12-04-04-020664 FM-? -



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

) CALIBRATION LABORATORY pesIe CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22081 Cert. No. : ACL22081
Job No. : VC65SAC0044 Job No, : VCASACD0D44
Pages : 3of8 Pages : 2of8
Calibration Procedure : CP-AC-02

Summary of Measurement Result :

Calibration Method :

Uncertainty Maximum-permitted This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
Parameter Pass Fail uncertainty of The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
(dB) measurement (dB) Standard Instruments.
1. Absolute sensitivity v = 0.2 N/A For tests results of each items were made by observation of cach Instruments display and also with SLM's display.
2. Self-generated noise v = 0.2 N/A
3. Acoustical signal tests of frequency weightings Condition of this result of calibration :
125 Hz v = 0.3 0.6 1. Reference Standard Instruments :
1000 Hz v - 0.3 0.6 Instrument Model Serial No. Cert. No. Due Date
8000 Hz v - 0.3 0.7 Waveform Generator 332104 MY48017076 EF-0012-21 10-Feb-22
4, Electrical signal tests of frequency weightings Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
For 10 Hz to 4 kHz v - 0.3 0.6 Digital Multimeter J3461A MY53220104 EEL.BP. 05/0264  10-Feb-22
For>4 kHz to 10 kHz v - 0.3 0.7 Digital Multimeter 33461A MY353220076 EEL.BP. 03/0264 08-Feb-22
For > 10 kHz to 20 kHz v = 0.3 1.0 Digital Multimeter 34461A MY 60024273 1-15180725251-1  15-Sep-22
5. Frequency and time weightings at 1 kHz 7 ~ 0.2 0.2 Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
6. Long - term stability g R 0.1 0.1 Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
7. Level linearity on the reference level range v . 0.2 0.3 Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22
8 Lovel SRS bt i Jovel vt vontso) " - P Lot 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
9. Tone burst response v - 0.2 0.2 ; : ; ; : T
3. This certificate is traceable to the international system of unit maintained at :
10. Peak C sound level v - 02 0.35
11. Overload indication " = 02 025 3.1 National Institute of Metrology (Thailand).
12. High level stability B2 z ol 0.1 3.2 Thailand Institute of Scientific and Technological Research (TISTR).

R ‘9"?"'71""""1% N enaslumuny
75 feSh - 7 A



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
: " CALIBRATION LABORATORY

oci

Continuation of Calibration Certificate

SITHIPORN

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No.
Job No.

Pages

: ACL22081
: VOC65AC0044
: 50f8

SITHIPORN ASSOCIATES CO,LTD.

Gl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert, No
Job No.

Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB ) (dB) (dB)
93.9 (93.96) 94.0 0.0 £0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )

310

. + ACL22081
1 VC65AC0044
: 40f8

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 30.8
C - weight 30.6
Flat 36.8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) j I Acceptance
Flat C-weight A-weight =
Limits
63 0.0 0.0 0.0 #2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
K000 0.0 0.0 0.0 +5.0
16000 -0.1 0.0 0.1 +5.0-(-00)
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 094.0 0.0 -
C - weight 94.0 0.0 =0.2
Flat 94.0 0.0 +.0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

wnaslunuA

7 ..

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
L Flat C-weight | A-weight i s
Limits
125 -0.1 0.1 0.0 +1.5
1000 -0.2 0.2 -0.2 +£1.0
8000 i1 3.2 3.2 +5.0

QF-TS12-04-04-020664
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S ITH | P*)R N, SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity including the level range control

Cert. No. : ACL22081
Job No. : VC65AC0044

Pages : Tof8

SITHIP DRN, SITHIPORN /

ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
140 94.0 94.0 0.0 +0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.8 -0.2 1.5;-5.0
Fast 2 8 117.0 116.7 -0.3 1.0/;-2.5
200 300 134.0 133,9 0.1 +1.0
St 2 8 108.0 107.8 0.2 1:5'1:-5.0
200 800 127.6 127.5 -0.1 £1.0
0.25 1 N/A N/A N/A 1.5:;:+5.0
SEL 2 8 MN/A N/A N/A 10;-2.5
200 800 N/A N/A N/A +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 135.7 -0.7 +3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limils
test signal (dB ) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half eycle 135.4 135.2 -0.2 +2.0
1
naslunuA

QF-TS12-4-04-020664
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7. Level linearity on the reference level range

QF-TS12-04-04-020664

Cert. No. : ACL22081
Job No.

Pages : 6Gol8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
135.0 135.1 0.1 1.1
134.0 134.1 0.1 +1.1
133.0 133.1 0.1 +1.1
132.0 132.1 0.1 +1.1
131.0 131.1 0.1 £1.1
129.0 129.1 0.1 1.1
124.0 124.1 0.1 +1.1
119.0 119.1 0.1 11
114.0 114.1 0,1 + 1.1
109.0 109.1 0.1 £ 1.4
104.0 104.1 0.1 #1.1
99.0 99.0 0.0 =11
94.0 94.0 0.0 & 1.1
89.0 89.0 0.0 +11
54.0 84.0 0.0 #3131
79.0 79.0 0.0 o B
74.0 74.0 0.0 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 =11
49.0 49.1 0.1 =11
44.0 44.2 0.2 £1.3
39.0 39.6 0.6 +1.1

1
nasluaun
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
SITHIPORN ASSOCIATES CO.,LTD. associate CALIBRATION LABORATORY
o ] .
CALIBRATION LABORATORY Vi \ Continuation of Calibration Certificate
451-451/1 Sirinthorn Rd, Bangburmry, Bangplud Bangkok 10700 THAILAND. O e
51- 7 umru, Bangplud Bangkol A -TIS)- ;
Tel.0-2435-8800 Fax‘D—I;;}SiFIr:?Q e-magill:cal-center@?s,}tliphorg.com http./fwwwisithiphorn.com m;ﬂﬁﬂﬂﬁgﬁ el | ERCRIEE AN

Pages ; Bof8

Cert. No. : ACL22082
Pages : 1of8

Calibration Certificate

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Equipment : SOUND LEVEL METER Positive Negative Value Limits
Manufacturer : LARSON DAVIS one-halfcycle | one-half eycle (dB) (dB)
Model : LxT2/ Microphone 375B02 / Preamplifier PRML x T2B 89.2 89.4 0.2 415
Serial No.: 0005289 /011732 / 056076
ID No.: =
12. High level stability
- SLM Display | SLM Display Deviated Aceceptance

Condition As Found : GOOD Frequency at initial at final Value Limits

_ Weighting (dB) (dB) (dB) (dB)
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE) et 0 1570 50 08

81 SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260 The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

e or any value following calculation,providing a lavel of confidence of approximately 95 %
- y End of Calibration Certificat
—— nd of Ca icate —
Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) kPa
Relative Humidity : ( 500 £20 ) Yo

18 JANUARY 2022
26 JANUARY 2022
28 JANUARY 2022

Received Date :
Calibration Date :
Date of Issue :

Nathakorn Pisutpaisan

L el

( Thanakul Petchurai

Calibrated by :

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior writlen approval of the head of Calibration Laboratory.

enaslumuny enaslumuny
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SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.

ciatl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No, : ACL22082
Job No. : VC65AC0044
Pages i Jof8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 NIA
2, Self~generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v = 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v 3 0.3 0.6
For> 4 kHz to 10 kHz v . 03 0.7
For > 10 kHz to 20 kHz v - 0.3 1.0
5. Frequency and time weightings at 1 kHz v = 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v E 0.2 0.3
8. Level linearity including the level range conirol v 2 0.2 0.3
9. Tone burst response v s 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12, High level stability v - 0.1 0.1

QF-TS812-04-04-020664

naslunuA
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
TR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22082

Job No. : VC65AC0044

Pages : 20f8
Calibration Procedure : CP-AC-02

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33614 MY353220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34d61A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

nasluaunw
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SITHIPORN

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No. : ACL22082
Job No. : VC65AC0044

Pages : 5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) i Acceplance
Flat C-weight A-weight e
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 -0.1 0.0 +3.0
8000 0.0 0.1 0.0 5,0
16000 0.1 0.1 0.1 +5.0-(-00)
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 4.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 + 0.2
5.2 Time weighting at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94,0 0.0 +0:1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

wnaslunuAl
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SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22082
Job No. : VC65AC0044
Pages : 4ol 8

Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB )
93.9 (93.96) 94,0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 294
C - weight 29.1
Flat 34.8

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 7 ) : Acceptance
Flat C-weight A-weight =
Limits
125 -0.1 0.2 0.2 + 1.5
1000 -0.2 -0.2 & +1.0
8000 2.6 2. 2 +5.0

QF-TS12-04-04-020664

nasluaunw
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SITHIP )RN SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity including the level range control

Cert. No. : ACL22082
Job No.  : VC65AC0O044

Pages : Tof8

S!TH | Pt) RN, SITHIPORN ASSOCIATES CO.LTD.
St CALIBRATION LABORATORY

Continuation of Calibration Certificate

Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
140 94.0 94.0 0.0 +0.5
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.8 -0.2 1.5;-5.0
Fast 2 8 117.0 116.7 -0.3 1025
200 BOO 134.0 133.9 -0.1 =1.0
Slow 2 8 108.0 107.8 -0.2 1.5 ;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 N/A N/A N/A 1.5;-5.0
SEL 2 8 N/A N/A N/A 1.0; -2.5
200 800 N/A N/A N/A £1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 135.8 -0.6 +£3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.4 0.0 2.0
Negative half eyele 1354 135.4 0.0 +2.0
1
wnaslunuAy

QF-TS12-M-04-020664
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Cert. No, : ACL22082
Job No. : VC65AC0044
Pages : 6of 8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceplance

Value Value Value Limits

(dB) (dB) (dB) (dB)

135.0 135.0 0.0 £1.1

134.0 134.0 0.0 +1.1

133.0 133.0 0.0 =i

132.0 132.0 0.0 +1.1

131.0 131.0 0.0 + 1.1

129.0 129.0 0.0 +1.]

124.0 124.0 0.0 +1.1

119.0 119.0 0.0 +1.1

114.0 114.0 0.0 +1.1

109.0 109.0 0.0 +1.1

104.0 104.0 0.0 +1.1

99.0 99.0 0.0 £1.1

94.0 94.0 0.0 +1.1

89.0 9.0 0.0 =11

84.0 84.0 0.0 +1.1

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 1.1

69.0 69.0 0.0 +1.1

64.0 64.0 0.0 &].1

59,0 59.0 0.0 =11

54.0 54.0 0.0 + 1.1

49.0 49.0 0.0 =1.1

44.0 44.0 0.0 + 1.1

39.0 39.0 0.0 + 1.1

1
nasluaun
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL LTD HEAD OFFICE

TIHAG MO 13, SO1SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMLUT PRAKAN PROVINCE 1540 THAILAND

TEL: (600021 16-F860-1 FANX: (6621 16-7140

(i

]

~SE.
CALMMATHON LABORATGNY
AC-2967

Page: 1/6.

Customer

Certificate of Calibration

SITHIPORN

OCialtli

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

: 81 Soi Udomsuk 41, Sukl

12660

Unit Under Calibration Details

Measurement item ; : Sound Level Meter

Manufscturer 1 LARSON DAVIS
Mauel ¢ LT

Serial Number 1 003304

ID + UAE.EFM. 11572562
Resolution 0.1 dB

Calibration Environment and Details

Temperature
Hunudity
Barometric Pressure
Received Date
Calibrated Dute

Calibration Procedure

A CE2C

: 50 7%RH= 20 %RH
1013 hPa £ |0 hPa
: 23 March 2022

= | April 2022

it Road, Bang

Bangkok

1 UNITED ANALYST AND ENGINEERING CONSULTANT €O LT,

Certificate No : 22-ACT-249

Request No : Reg-2022-0629

Microphone Class -
Microphone Modef :
Microphone S ©
Preamplifier Modet :

Preamplifier SN

2

3T3A04

329356

PRMLxT2B

36094

Intriment Status © Used

= In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound kevel meters - Part 3; Periodic tests

Logation of Calibration : Lab Acoustic
Reference Standard
Instrument Rrand Maodel SN, Due calibration Tracebility
Standerd Microphone GRAS ADAN 188273 15 September 2022 GRAS
Multifreguency Calibrator QJuest Quest-cal EFAGIO234 14 June 2022 TSI
Audio Generator Svantek Svand0| 131 18 Oictober 2022 WK Electric
Note
The reported uncertninty is basad on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence ap imately 95 Wi
Calibrated By : Mg Approved By : 7 J'?t‘l
Mr. Noppadon Luangart Mr. Pacit Mathavom
Calibration Olficer Calibration Engineer Supervisor
Issue Date : | Apnl 2022

1
The resulis relsed valy o the ltem calibrated. The certificate sl not be reproduced encept in fill, without written Wmtﬂ[ﬂmmuﬂ u
A

50 dhade U070 19

11. Overload indication

Cert. No. : ACL22082
Joh No. : VOC65AC0044
Pages : 80f8

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB) (dB)
§9.2 89.4 0.2 +1.5
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 40.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE

T30 MOO 13, S01SUNTINAKORN 11 TAMBON BANG KAED, ANST Netwal Boara

ACCREDITED

AMPHOE BANC PHLISAMUT PRAKAN PROVINCGE 10540 THAILAND e - i)
TEL: (660021 16-5860-1 FAX: (66)0-31 167140 AR CRT e

Page :3/h

Certificate No 23-ACT-240

Reguest Noo ¢ Reg-2022-0629

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

UUC Setting Deviation from varions Frequency Acceptance
UNCERTAINTY

FAST /37-139 Wielghting Risaone tarve Limit

STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63 Hz =0 0.1 =0.1 20
125 Hz -0l 0o 00 L3
250 Hz 0.0 0.0 0.0 1.5
SO0 Hz 00 0.0 0.0 1.5
1000 Hz LI 0.0 00 0.2 1.0
2000 Hz o0 0.0 0.0 20
4000 Hz 0o g 0.0 30
BO0M He 0.l L1 0.0 a0

16000 He =01 -l 0l +5, <INF,

6. Frequency and time weightings at 1kHz

VUL Setting 5Th Measured Aceeptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) 1dB) { + dB) (+dB)
A 11400 114.0 (LK} 0.2
{ 114,00 141 .1 na 02
Z 14,00 114.1 1 02
UUC Setting 5TD Measured Acceplance
UNCERTAINTY
37139/ A REF vuc ERR Limit
UUC Time Respone (dB) (dR) (dB)y (+dB) (+dB)
Fust 114,00 1140 0.0 0.1
Slow L1400 1140 00 02 ol
lLeq 114,00 1140 0o L8]

1
Thee results related coly 1 the fwem calibemed. The cornlleate shall not be reproduced except in Al sithot swrimen npm-»t ‘ﬁ‘ﬁﬂmﬁ
2 lmm IS

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT U0, LTD. HEAD OFFICE

I MO0 1380 SU

TINAKORN 11 TAMBON BANG KAEDL

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

—— . ——
CALIERATION LARGRATORY
AL-2561

TEL: (66KF2] 16-3860-1 FANX: (66M-21 16714

Page!2/6.
Cerifivate No 22-ACT-249
Reguest Mo+ Reg-2022-0629
1. Indication at the calibration check frequency
ULUC Setting Nominal Before Adjust Addjust Acceptance
UNCERTAINTY
FAST / A/ 37-139 Level uue ERR uuc ERR Limit
Callbrator Setting (dR) (dR) (dB) (dB) (dB) (+dB) {£dB)
1000 Hz | 14.00 dB 113.85 1138 .05 1139 .03 0.20 03
Note Absolute sensitivity was established by the use of Spund Calibrator Brand SVANTEK, Model SV 334, SN 58079

2. Self-generated nolse, Microphone installed

LUC Setting
Measured UNCERTAINTY
FAST /37-130
UUC Welghting (dB) { 4 dB)
A M7 .10

3. Self-generated noise, Micraphone replaced by the electrical input signal device
VU Setting

M 1 UNCERTAINTY
FAST /37-138
UUC Weighting (dB) (+dB)
A 4.0 010
& 235 0,10
Z 278 10
4, Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Accepiance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST [ 37-13% A C Z
(+dB) (+4B)
STD Setting (dB) (dB) (dBy
125 Hz 0l .1 0l 0:50 20
1000 He LK1} Q. 0. (60 L0
4006 Hz 04 03 03 60 30
B000 Hz 0.2 0.3 0.1 070 50

1
The results rebated only 1o the item calibmted. The certificnte shall not be reproduced except in fll, without written umtﬁinaﬂm
JFAUAY......



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO,, LTI, HEAD OFFICE

TEAEMOO 13,501 SUNTINAKORN |1 TAMBON BANG KAED,

AMPHOE BANG PHLISAMUT PRAKAN PROVINGCE (0540 THAILAND

INMNOWVATIVE

AN

WA Buluiitd Buswgsuun $ifin

REDITED

Page: 5/6.

1
The results related only so the fiem callbrated. The certificars alull non be reprodiced exeept in Sull, withour written nprmt hﬁl ﬂ tgbrgent O i
gnaistapaua......

. — ——— T
S LB 16-5860-1 FAX: (66821 16-T140 LAxIBPAYﬂI%‘.i;EEE]DMYORr
Certificate Mo 12-ACT-249
Request No Req-2022-0629
9, Level linearity including the level range control
UUC Setting 5TD Mensured Acceplance
UNCERTAINTY
FAST ['A REF vue ERR Limit
ULC Range (dB) (dB) (dB) (= dB) [+ dB)
43.9 44,1 0.2 LA
37-139 0.3
114 114.0 0.0 11
10. Tone burst response
UUC Setting 5Th Anticipated Measured Acceplance
UNCERTAINTY
AL 3T-139 Toneburst Rel ouc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (£ dBj
200 135.0 1350 (i} K]
Fast 2 118.0 178 0.2 +1,0.-1.5
0:25 109.0 1068 0.2 +1.5, 5.0
200 1286 1285 -l 10
Slow 0.3
1 10490 A -1 LD =50
200 129.0 1290 00 1.0
SEL 2 1040 1084 L1
025 1000 99.9 0.1
11, Peak C Sound level
LU Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/95-142 REF v ERR Limit
ST Setting (dE) (dB} (dE) (+dB) (=dB)
Complete cyele 1374 | 36,9 -0.50 30
Positive half cycle 1364 136.2 -0.20 02 20
MNegative hulf oyele 1364 136,2 <020 0

1662 116-5860-1 FAX: 166M-21 16-T 140

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE
T30 MO0 13, SO0 SUNTINAKORM 1 TAMBON BANG KAEQ,

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

uhidn Sutusaiivl Busmpans d1he

———
CALIBIATICN LANDAATORY
AC-2961
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7. Long Term Stability

Certificate Na

Request No

UL Setting Measured
FAST /A /37-139 uuc
STD Setting (dB)y
Initial 4.0
Final 4.0
Dieviated 0.0

Acceptance
UNCERTAINTY
Limit
( +dB) (+dB)

8. Level linearity on the reference level range

22-ACT-249

Req-2022-0629

VU Setting Anticipated Deviation Acceplance
UNCERTAINTY
FAST /A 737-139 REF uuc ERR Limit
STDdB (dB) (dE) (di) i+ dB) [ % di3)
139.00 139 1330 (K1) |
134.00 134 130 oo 11
129.00 179 1290 o 1:1
124.00 124 1240 (K1) 11
119.00 19 120 0.0 Ll
114,00 14 4.0 oo L1
10800 169 L[ 0.4 11
104,00 1M 1040 0 L1
99,04 Ll 9By .l 14
9400 w4 540 (] 11
$9.00 9 #9.0 0.0 1t
03
B0 B (2] o L1
79,00 b o0 oo L1
74.00 4 740 oo 11
9.0 3] 649.0 K1) 11
64.00 64 4.0 oo L1
59,04 30 590 oo 1
34,00 4 Mo oo 1.1
9.0 42 490 oo 1.1
4400 44 4.1 o1 Kl
39.00 19 353 0.3 L1
38.00 38 ig4 0.4 1.1

1
The results reloed ondy 1o the bem calibraned. The certiffeane shall nor be sepeoduced except in full, withom wrinen wTﬁ‘ﬁ’aﬁ%
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Certificate of Calibration

Customer Certificate No 22-ACT-24%
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD Certificate No: 22-ACT-105 Request No Bagalidazg
. . 12. Overload indication
Address ¢ 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No @ Req-2022-022
ULC Setting Measured Acceptance
10260 UNCERTAINTY
FAST /A T37-139 e Limit
. . - STD Seiting (dB) (+dB) (£dB)
Unit Under Calibration Details
Positive one-half eycle 142.9
Measurement item : : Sound Level Meter Microphone Class : 2
Negative one-half cycle 142.7
Manufacturer ¢ LARSON DAVIS Microphone Model @ 375404
Deviared 02
Maodel 1 LxT2 Microphone S/N : 329330
Serial Number = (005396 Preamplifier Model : PRMLxT2C
13. High Level Stability
s t /3 ifier 8N : 073812 ]
1b] + UAE.EFM.033/2564 Preamplifier SN : 07381 UUC Selting K Adveptinés
a UNCERTAINTY
Resolution : 01 dB Intrumment Status : Used EAST /A7 37-139 e Limit
Calibration Environment and Details STD Setting (dB) {4 dB) (L£dB)
Temperature L EEC Iigial 138.0
Humidity 50 %%RH 20 %RH Final 136.0
Barometric Pressure : 1013 hPa =10 hPa Dviand 8.0

Received Date

Calibrated Date

: 31 January 2022

: 11 February 2022

End of Certificate

Calibration Procedure ¢ In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Pan 3: Periodic tests

Location of Calibration : Lab Acoustic

Reference Standard

Instrument Brand Made! SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Cuest Quest-cal EFADIOZ34 14 June 2022 TSI
Aundio Generator Svaniek Svan401 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %,

Calibrated By ; m Approved By :

MEn

Mr. Pacit Mathavom

Mr. Noppadon Luangart
Calibration Officer Calibration Engineer Supervisor

Issue Date ; 11 February 2022

The results refated only 1o the item calibrated. The certificate shall not be neproduced except in full, without written approval of the Innovative Instroment Co,, Lid
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Certificate No 22-ACT-105 Certificate No 22-ACT-105
Request No Req-2022-0229 Request No Req-2022-0229
1. Indication at the calibration check frequency
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz UUC Setting Novinal Before Adjust Adjust Acceptance
Tt Gl vy e UNCERTAINTY
UUC Setting Deviation from various Frequency Agceptance TN, : PTG E =
UNCERTAINTY FAST / A/37-139 Level vuc ERR uuC ERR Limit
— . : "
FASTavIay Welghtiug Rusping coivve Linit Calibrator Setting B) (dB) m (dB) (@B) (+dB) (+dB)
STD Setting A (dB) C (dB) Z {dB) { +dB) (+dB)
1000 Hz 114.00 dB 113.85 113.9 +0.03 113.9 0.05 0.20 03
63 Hz 02 0.0 0.0 20
Note © Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN.S8079
125 Hz 0.1 00 o0 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Ha 0. 0.0 0.0 1.5 2. Self-generated noise, Microphone installed
UUC Setting
1000 Hz 0.0 0.0 0.0 02 1.0 v
FAST/37-136 Measured UNCERTAINTY
2000 Hz 0.0 0.1 0.0 20
LLC Weighti di +dB
4000 Hz 0.0 0.0 0.0 30 e o ()
A 278 010
8000 Hz 0.0 0.0 0.0 5.0
16000 Hz 0.1 0.1 0.1 iy IHEs 3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
6. Frequency and time weightings at 1kHz Measured | UNCERTAINTY
FAST (37-13%
TUUC Setting STD Measured Acceptance
UNCERTAINTY UUC Weishti dB +d
FAST /37139 REF vuc ERR Limit i i s S
== A 278 0.10
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
= 2
A 114.00 1140 0.0 0.2 s i i
z 1 (1
Cc 114.00 114.0 0.0 062 0.2 i B
Z 11400 1140 00 o 4. Acoustic signal test of frequency weightings Without Windscreen)
Deviation from various Frequency Acceptance
= - T UUC Setting UNCERTAINTY
UUC Setti STD M d Al
ki HHRCNES UNCERTAINTY ELopnICe Weighting Respone curve Limit
37-139/ A REF uuc ERR Limit FAST /37-139 A C z
il (£dB) (£ dB)
UUC Time Respone (aB) (dB) (4B) (dB) (+dB) STIx Serginip (dB) (dB) (aB)
Fast 114.00 114.0 0.0 0.1 LA il B i= Ll Gl
Slow 114.00 114.0 0.0 02 0l 0 fid 0 50 24 bl
Leg 114.00 114.0 0.0 0.1 4000 Hz [IN3 0.5 0.6 0.60 30
8000 Hz ol 0.0 0.2 0.70 3.0
The resulis retated only to the ltem calthrated. The certifi shall not be reproduced except in full, without written approval of the Insovative Instrument Co., Lid The results related only (0 the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid

FM-T08-SLM-01 Revw ) Issie date (107718
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Certificate No Y 22-ACT-105 Certificate No : 22-ACT-105
Request No ¢ Reg-2022-0229 Request No ¢ Req-2022-0229
7. Long Term Stability
9. Level linearity including the level range control UUC Setting Measured Acceptance
ULUC Setting STD Measured Aceeptance TReTIA AT . UNCERTAINTY _
UNCERTAINTY FALS vuc Limit
FAST/A REF uuc ERR Limit Qatis
STD Setting (dB) (+dB) (+dB)
UUC Range (dB) (dB) (dB) (+dB) (= dB) i
i Initial 114.0
432 428 0.4 1.1 i
37-129 03 Final 114.0
114 114.80 0.0 1.1
Deviated 0.0
10. Tone burst response : .
: 8. Level linearity on the reference level range
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY UUC Setting Anticipated Deviati Acceptance
A/3T-139 Toneburst Ref uuc ERR Limit UNCERTAINTY
FAST/ AS37-139 REF vuc ERR Limit
VUUC Time Respone (ms) (dB) (dB) (dB) { =dB) (+£dB)
STD dB (dB) (dB) (dB) (=dB) (+dB)
2t 135.0 1349 01 1.0
13500 139 139.00 {14} |}
< 7 of ]
Fst 2 118.0 117.6 0.4 +1.0,-2.5 T340 i i i o
0.25 109.0 108.7 0.3 +1,5,-5.0 129,00 129 120.0 0.0 11
200 128.6 128.5 -thl 1.0 124.00 124 12400 {IX1] 1.1
Slow n3
& 109.0 1189 -0l +1.0, 5.0 119.00 119 112.0 0.0 Ial
200 129.0 129.0 0.0 1.0 114.00 14 114.0 .0 Il
]
SEL 2 109.0 1089 0.1 +1.0,-25 e o il 9 i
104,00 104 104.0 0.0 L1
025 0.0 1000 0.0 +1.5:-54
99,00 99 LRl .0 L1
11. Peak C Sound level 40 = =29 s i
ULC Setting Anticipated Measured Acceptance 8900 83 §3.9 0.l a3 1.1
UNCERTAINTY =
FAST/C /95-142 REF vue ERR Limit i 9 ind gt b
- 79.00 7 ; -0,
STD Setting (dB) (dB) (dB) (& dB) (+dB) y LG i i
T4.00 % 739 .1 11
Complete eycle 137.4 136.7 -0.70 3.0
69,040 64 689 -l |
Pasitive half cycle 136.4 136.2 -0.20 0.2 20
00 i 639 .1 L.l
Negative half eycle 136.4 136.2 -0.20 20
i ey i 59,00 59 589 0.1 Ll
54,000 54 539 -1 L1
49,00 49 459 =01 Ll
.00 4 0 0.0 1.1
39.00 19 192 02 L1
38.00 38 B3 03 1.1
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid The results related only ta the item calibrated. The cemificats shall not be reproduced except in full. without written approval of the Innovative Instrument Co, Ltd
& FM-708-SLM-01 Rev.0 Issue dae OLOT/1¢ FM-TOR-S1LM-01 R0 Lesue date D1AOTTE
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Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No : 22-ACT-035
Address + Bl Soi Udomsuk 41, Sukhumvit Road, Bangchak. Prakanong, Bangkok Request No : Reg-2022-0094

10260

Unit Under Calibration Details
Measurement item © Sound Level Meter

Manufacturer : LARSON DAVIS

Model ¢ T

Serial Number ;- DOO5308

n + UAE EFM.035/2564
Resolution ¢ Ll dB

Calibration Environment and Details

Temperature 23'Cx2°C
Humidity 50 %RH £ 20 %RH
Barometric Pressure 1013 hPa = 10 hiPa
Received Date 14 Janvary 2022
Calibrated Date + 21 January 2022
Calibration Procedure

Location of Calibration : Lab Acoustic

Reference Standard

Microphone Class: 2
Microphone Model : 375404
Microphone S/N ; 328673
Preamplifier Model : PRMLxT2C
Preamplifier S/N - 073793

Intrument Ssatus : Used

+ In-house method CP-SLM-0 bused on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrament Brand Model SN Drue calibration Tracebility
Standard Microphone GRAS 40AN 185273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFAQO0234 14 June 2022 51
Audio Generator Svantek Svandl] 131 18 Detober 2022 WK Electric
Note
The reported y is hased on standard uncertainty multiplied by the Coverage Foactor & = 2, providing a level of confidence approximately 95 %,

Calibrated By : e

Mr. Noppidon Luangart

Calibration Officer

Thie results related onky to the item ealiby

Approved By : M ;’{_‘T

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 21 January 2022

TOESLM-0 T Hiv s date 010719

d. The ficate shall not be futed except in full, without written upmtﬂlﬂﬂqfk"wnu
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12. Overload indication

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A/ 37-139 vue Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 141.7
Negative one-half cycle 141.8
Deviated 0.1 0.2 1.5
13, High Level Stability
LUC Setting Mensured Acceptance
UNCERTAINTY
FAST/A/37-129 uue Limit
STD Setting (an) (+dB) (£dB)
Initial 138.0
Final 1380
Deviated 0.0

End of Certificate

22-ACT-105

Req-2022-0229

The resulls related only 1o the item cilibraied, The certificate shall not be reproduced eacept in full, withowt written approval of the Innovative Instrement Co., Lid

FM-T08-5LM-01 Rev. () Issue date DLAO7/1E
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Certificate No

Request No

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

UUC Serting Deviation from various Frequency Acceprance
UNCERTAINTY
FAST/ 37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z {dB) (+dB) (+dB)
63 Hz -0.2 0.1 -1 2.0
125 Hz -t LK -0 1.3
250 Hz 01 0.0 -0 1.5
500 Hz -1 LA -0.1 L%
1000 Hz 0.0 0.0 a0 02 1.0
2000 Hz 0.0 1K1 0.0 0
A0 He 0.0 0o 00 30
OG0 Ha -1 -l 481} 3
16000 Hz 1 0.1 <01 +5, ~INF.
6. Frequency and time at 1kHz
UUC Setting STD Measured Acceptunce
UNCERTAINTY
FAST/ 37-139 REF vue ERR Limit
UUC Weighting (dn) (dB) (dB) (+dB) (4 di)
A Ti4.00 1140 0o 02
a 114.00 1140 00 a2 0.2
Z 114,00 1140 0o 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
313914 REF Luc ERR Limit
ULIC Time Respone (dB) (dB) (dB) (£ dB) (+dB)
Fust 114,00 1140 0.0 01
Slow 114.00 114.0 09 02 01
Leq 114.00 114.0 0.0 01

22-ACT-035

Reg-2022-0094

1
The results reluted enly to the item enlibrated. The shall not be reprodusced except in full. withour wrinen “Wltﬁﬁ Hq ﬂ;l Hﬁﬁ Ir
SN Hdiluﬂl-’l’ﬂ-]?
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Certificare No 22-ACT-035
Request No Req-2022-0094
1. Indication at the calibration check frequency
UL Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR vuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) { = dB)
1000 Hz 114.00 dB 113.85 1140 +0.15 1139 0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK., Model 8V 354, SN.58079
2. Self-generated naise, Microphone Installed
LILIC Setting
B Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 281 .10
3. Self-generated noise, Micraphone replaced by the electrical input signal device
ULC Setting
M d UNCERTAINTY
FAST / 37-139
ULC Weighting (dR) (= dB)
A 298 10
C 173 LERLT
Z 31D 0.1
4. Acoustic signal test of frequency weightings [Without Windscreen)
Deviation fram various Frequency Acceptance
UUC Setting UNCERTAINTY
Weis Respone curve Limit
FAST 7/ 37-139 A C z
4 dB) (+dB,
STD Setting (dB) (dB} {dB) i =
125 Hz an o .n .50 20
1060 Hz 0.0 (151 LR1] 0.60 Lo
4000 Hz 04 0.3 03 (LR 30
B000 He 0.1 02 -l 0.70 50

1
The results rehited anly to the item calibrated, The certificats shall niot be reproduced escept in fll, without writien npprwﬁﬂw ‘jﬂl
Lp ﬂ» 2 Hdﬂu—m;u? 19
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Certificate No

22-ACT-035

Request No Req-2022-0094
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuC ERR Limit
UUC Range (dB) (di) (di) (zdB) (£dB)
432 434 0.2 M
37-139 03
L4 114.0 0.0 11
10. Tone burst response
UUC Setting 5TD Anticiy i Accepiance
UNCERTAINTY
A 3T7-139 Tonchurst Rel uue ERR Limit
UUC Time Respone (ms) (dR) (dB) (dB) (+dB) [+dB)
200 135.0 135.0 0o |
Fast 2 1180 117.9 =0l +1.0, 2§
0.25 oo 108.7 -3 +1.5,-5.0
200 128.6 128.5 0.1 |
Slow 03
X 109.0 1085 -0 +1.0,-5.0
200 129.0 129.0 0.0 1
SEL 2 109.0 1.1 +L1 +1.0,-2.5
0.25 1060 LR -0.1 +1.5,-5.0
11. Peak C Sound level
UL Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST [ C/95-142 REF vuc ERR Limit
STD Setting (uB) (dB) (dB} (£ dB) (=dB}
Complete cycle 1374 136.8 “0.60 30
Pasitive hall cyele 136.4 136.1 -0.30 02 .0
Negative half cycle 136.4 136.1 030 40
The results related only to the item calik d. The ifi shall not be reproduged except in Full, without writhen ap

nansliisa. ...
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7. Long Term Stability

Certificate No 22-ACT-035

Reguest No Req-2022-0094

UUC Setting Measured
FAST /A F37-139 vuc
STD Setting (di)
Tnitial L14.0
Final 114.0
Deviated 0.0

Aceeptanee
UNCERTAINTY
Limit
(£ dB) (4 dB)

8. Level linearity on the reference level range

UUC Setting icipated I i Acceptance
UNCERTAINTY
FAST A/ 37-139 REF uuc ERR Limit
STD dB (dB) (i) (diz) {+dB) {+dB)
139.00 139 1390 0 It
134.00 134 134.0 o0 Ll
129,00 1% 1280 0.0 bl
124.00 124 1240 00 L1
11900 119 a0 LK} 1l
114,00 L4 4.0 00 141
109,00 19 ([+%1] iy |
104,00 ik [ER 0.0 1.1
9,00 o9 n on 11
S0 94 939 -0l 1.1
9.00 2 L1101 0.1 LI
B4.00 84 839 -0 0.3 L1
TO.00 79 RO -] L
74.00 74 139 0.1 Ll
BELOO L 69.0 00 L.l
64.00 64 639 0l 13
59.00 59 590 (1] 11
54.00 54 M0 (iR} 1.1
40,00 49 490 0.0 o
+4.00 44 441 o1 1l
39.00 39 393 0.3 L1
3800 38 383 03 L1
37.00 3 ¥i5 (A3 L1

1
The results related only 10 the jtem calibrared. The cenificate shall not be reproduced except in fill, williout wrien .mpulﬁlﬁ m s‘ tﬂm I
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Certificate No 22-ACT-035

Request No Req-2022-0094
12. Overload indication
UUC Setting Meunsured Acceptunce
UNCERTAINTY
FAST /A 137-139 vue Limit
STD Setting (dB) { £dB) (=dB)
Pogitive one-half eycle 142.3
Negative ane-half cycle 142.0
Deviated 03
13. High Level Stability
ULC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uue Limit
STD Setting (dB) (+dB) {+dB)
Tmtinl 138.0
Final 138.0
Deviated 00 0.1 03

End of Certificate
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