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TECHNOLOGY PROMOTION ASS
CORFORATE SERVICES 3 ROUIPMENT CALIERATION
S PATTANAKARN ROAD 501) 1258 ANLL AN, SLI;
TE PO FAXA

CertNa.: 23MM331

Page: 103
. » .
Certificate of Calibration
Equipment : Elactronic Balance
Manufacturer : Mettier Toledo
Model : AB204-5
Serial No. 1128312528
ID No. ¢ LAEAIR D1S2550
Submitted by United Analyst and Enginearing Consultant Ca_Ltd
3 Scil Udomsuk 41, Sukhumyvil Road,
Bangchak, Phrakhanong,
Bangkak 10260
Leocation : Balance Room 2
Received order : 07 April 2023
Calibration Date : O April 2023
Ambient Temparature : 15 °Cladd G
Relative Humidity : 30 % %o 00 %
Calibrated by : Suwil Imjai
Approved by : ‘Wlh =)
Approvad Signatary
{ ) Pornthippa Tamayakul
t/ 1 Malee Bulkrues
Issue Date @ 10 April 2023
The Uncertainties sre for a confidence probability of approximately Y5%
JE——
Uncontrolled Document

Equlpment : Elestronic Balance
Condition As-Recelved ;.  Used ltem
Reference : 23040015081
Result of cailbration
2, Effect of off center loading
A mass of 100 g was placed to vanious poadion an the pan
The weighing machine reading eror obtained is given in thes tatle

Maximum difference between

Position 1 Pasition 2 Position 3 Position 4 Position 5 off-center and central loading
tg) (g) (g} ta) la) (o)
-0.0001 =0.0002 +0.0004 <0.0001 -0.0006 0.00os
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading  Comectlon  Uncertainty Factar

ta) (a) ta) {£mg} (k)

Linload 0.0000 0-0000 015 213

1A 0.09e0 +0.0001 015 213

! 09988 +0.0001 1817 213

] 4.9900 +0.0001 015 213

10 2.9998 +0.0001 o5 21

20 200000 0.0000% 015 211

50 50.0000 0.0000 016 206

TO G0.9999 +0.0001 0ie 204

100 99.9909 +0.0001 018 203

150 180.0003 -0.0003 028 2.00

200 200.0005 -0.0005 029 2.00

The reperied uncersinty of measurement was based on a standard ¥ plied by a Il
faclor &, providing 5 kevel of confid of agp 05 %
-oio-

Wl .
Uncontrolled Document

Equipment : Electranic Balance Cort.No.: 23MM331
Condition As-Recelved :  Used [lam Page: 2af 3
Referenea : 2302001 §0OC-1

Procodure used -

Callbreation were conducted using in-hause calibration procedurs CP-0B0Y according to direct
measuramant method against standard waight.

nditien of this result of calibration
1. Referance standard instruments:-

Instruments Model Sarlal No, 1D Mo, Tasi report No, Due date
1] Slandard Weight Sat (E2) 15884 24053 TORCO0T MK-0010-22 20 Jan 2024
2. This cartificate is valid anly to the lem calibralad on date and place of calibeation
3. This result of calibration was made on at the point by

4, This cartificate is not certifled for any commarcial iransaction
5. This cerbfication is Iraceable lo the Intarmational Sysiam of Unil
Result of calibration ( ) Without Adjustment  { * ) After Adjustment by Intemal Calibration

Range capacity : 0 g o 220 g Resclution 0.0001 ]
Before Adjustment :
Balance Measuremeant Coverage
Appled Welght Roading Correction Uncertainty Factor
(g} (a) tg) (2mg) (k)
100 99.9989 +3.0001 0,10 2,03
200 200.0001 =0.0001 az9 200
After Adjustment ©
1. Determination of the standard deviation of weighing machine [n=10})
Applied Waight Standard Deviation
(g) of Reading ( g )
100 a.oooar
200 0oooor
Wk, .
Uncontrolled Document

LN
TECHNOLOGY PROMOTION ASSOCLATION MTHAILAND- JAPAN) W
CORPORATE SENVICES 5 EQUIFMENT CALIBRATION AND TESTING SE ! ?4
SHATATTANARARN ROAD SO1 I, STANTEART, SUANLUANG BANGIKORE Hits0 i

VEL 07(T-300.3 FAX.0

WaC-TaLie s
MR CaLIMRATION g8

Cert.No.; 23MMI32

Certificate of Calibration

Equipment ; Electronic Balance

Manufacturer : Melller Toledo

Mode : ABZ04-5 IFACT

Serial No. B108115858

0 No. UAE.AIR. 0162555

Submitted by United-Analyst and Enginesring Consullant Go, Lid

3 5ol Udomsuk 41, Sukhumwit Road,
Bangchnk, Phrakhancng,

Hanghok 10260
Location ; Balance Room 2
Received order : OF April 2023
Calibration Date ; 07 April 2023
Amblent Temperature © 1B G4’
Relative Humidity : 30 %o 80 %
Calibrated by : Suwil Imjai
Approved by : i
Approved Signatory
[ ) Pamihippa Tameyakul
(/') Makoe Bulkrues
Issue Date : 10 April 2023
The Uncertaluties ure for u confid, dabillty of approsl ly 95 %

Tt comiflexs mmh 1ot e seprodicad e o

Apgreatil o they [ Ciapras Berkes 3




Equipment : Electranie Balancs CertNo. 23MM332
Condition As-Recaived : U=ad Itam Page: 2cf 3
Refarence ! 2304-00150C-2
Procedure used :-

Calibratlon wars conducted using in-house calip
measurameant method sgainst standard weighl,
Conditlon of this result of caflbration
1, Referance standard instruments:-

Instruments Model Serial No. 1D No. Tesirepori No. Dus data
dard Welght Set (E2) 15884 249053 TORCOCT MM-0010-22 20 Jan 2024
cartificate is valid only to fhe item callbrated on date and
resull of calibration was made on requested at the point specilied by customar
certificate is nel certified for any commercial
1o the Intermational Sysien

on [ ) Wilthout Adjustment () After

tion proceture CP-DB01 according 10 direct

of callbration

1580

cent
Result of calibr,

pustment by Intemal Calibration

Range capacity D g Mo g Resolution 00001 ']
Before Ad|ustment :
Balance Measurement Coverage
Applied Welght Reading Cormaotion Factor
(g} ig) (k)
100 100.0002 206
200 200.0003 2.00
Aftar Adjustment :
1. Detarmination of the standard deviation of weighing machine (n=10})
Applied Weight Standard Doviation
(9) of Reading (g )
100 000009
200 000007

WMy ,
Uncontrolled Document

PerkinElmer’

For the Better

PinAAcle 900
Preventive Maintenance Repor

* . 4
e waiindad wewd udidleh aoudawnal

Company Name:
Instrument Location: 3 =as gangy 41 nussaynin uussinssin
mwIuns npamwe 10260

Instrument Serial No.: PFBS20031902
Date: 26-Jan-2023

mnmﬂﬁmuq )

Equipment : Elecirenic Balance Cart.No.; 23MM332
Condition As-Received :  Usad ltem Page: 3ol 3
Reference : 2304-00150C-2 9 7

Resi

of calibration
2. Efect of off conter loading

A mags of 100 g was
The weighing machine rea,

Maximum difference batween

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g} la) (gl (a) €3] ta)
+0,000 -0.0003 +0,0003 +0.0008 +0.0002 C.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Waight Reading Caorrection Uni inty

(g} ig) (g) (xmg)
Unioad 0.0000 0.0000 018
0.1 +0.0001 .18
1 + 0002 0,18
g 0.0co0 018
10 0.0000 018
20 00000 (1)
50 -0.0001 018
[i] -0.0001 020
Lt 0.0002 021
150 -0.0004 0.29
200 200.0005 -0.0005 u29

The reported unce:
factor K , providing a I

inty of measurement was basad on 2 standard uncertainty mubliplied by a coverage
vel of confidence of appraximately 95 %,

Wl

Uncontrolled Document

PinAAcle 900F Preventive Maintenance (PM)

Company Name: ganidte ssanded wanad Wud ot newdrums!
Address F prn ot ) ey v omsA s e TR
{instrument Location):
Serial Number: PrES20031902 PM Number: 142
Custams: Neme K Saticls Telsphone 1555580049
(i applicable): Mumber:
Luiatrimen Minpost Pattrayut W, Farviok Drder WO-01942593
zglneer Name: Mumber:
Next PM Due
Date PM Performed: Jian'28. 2023 © Jul 26, 2023
DD - Dates
CeD-MARANAY Y]
Standard Labor Hours to Complete PM @ 5 hours
Part Number Release Publication Date )
09370145 Rev.0 A January 2018 PerkinElmer’
Scope
The purpose of thin PM kimemure the continued onality of the PinAdcln 800F by inspacting and
replacing any warn ar damaged parts. This serviee 1 anky be perfarmed by a e i repr e of
Pareinkimer
The It save thalr tha PM bagins.

Genaral strucibons:

The custormer must privide the enginser aperatianal data 1o demonstrate recent Instramant parformancs par to
starting tha #h

khwiys check with the cistomer before making any changes that may affect the customer's snalysis or caibratiar,
Inchusdinga curment hack-un af systom sohtware and/or data flos

The completed document should be signed by an authorized PerkinEimer and custamer represenistive and kel with
the custamer.

Update the #M stickar and metrum ent ogbock a6 required.

Copyright Information

This dacument contains prapeietary informati ar is pratected by copynght. All rights are reserund.

Ne part of This publieation may ba seproduced in ary farm whassoever or BRASEted N any ANEUBEE WthoWE tha
priat, written permission of Perkingimer, In

Copyright @ 2013 Perkingimer, Inc,

Trademarks

Registared rames, trademarks, ste used in this document, suen when not specifically maroed as such, are proteceed
by law, PerkinERTes is & registered traderark of FarkinEiner, In. 8 oiher trademarks and registered Tademarks
r0t owned by PeriniZimer, Inc. of Its subsidiaries that are degicted herein are the property of theif resaective awners.
Except 35 specifically set forth in fts torms and conditians of sale, Perkinklmer makes no Warranty of any kind
with regard 1o this document, including, bur nat fmited 1o, the implied warranties of merchantabliny and
Fitrass for o partiedlar puress.

PerkinEimer shall rat o liable for incderal o comsequertisl demages in connectian with the furnishing or use of
this docusmant,

Ih\.-\.ﬂ.u:lu BO0F Freventive Mainenance FRepost (FM) Page 1 ol7

I-i}ﬂﬂ"l‘!‘hiﬂ'l'l.lql.l



Component List

Component / Specific Moda| Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number (if 5
applicstle) Description Cuantity
BO501E96 Fan Fiters HiA
LERTET ©-Ring K15 for Sampling Introduct on ( Staintass Stools Kebulrar] A
N3160157 O-Fing Kits for Sarmipling Introduction | Plastic Nebu izer) A
[GENEIT] eplecement Acetylene Filter Cartrdge iR
THEO1022 Aeplacement Alr Filter Cartmidge MeA
aper for P
Part Number
Descripti Batch/Lot# | Expired Dete
{if applicable) Bhian Quattty Gl I
NI30G18] 1000 mp/L Cappar Standard aR 26-B7CUNT 30-Jan-2024

Additional Reagents and Standards Required for PM {Customer Support Solution)

Part Number {If Explration
Dascription Cuantity Batch /Lot #
applicable) L Date (w1
/A DI Water 250 mk AR AR
A 0.5% HND, 250 mi AR AR
[ inAacte S00F Prevenive Maintenance Repart (PM] Pagedof 7 |
'
wnmslumugs
Procedure Checklist
Use [+ ] ta theck off thase steps in the chacidist that have been completed,
1. General:
¥ Review the instrument perfarmance with the customer 2nd document any recent
poblems.
¥ Inspact the customer log book and make any appropeiate P entries,
| e 1inspection of system far &

2. PCinstrument Software:
L4} Software user file bases archived, packed, and)cr deletad as needed,

3. Mechanical;

¥ imspect and chean al! fans and fitters, Replace fiters if necessary

] tnspect all gas fines for leaks and/or wea . Replace i needed,

P! Clean extericr of the Instrument:

B! inspact the burner husd, bumer chamber, and nebulizer, Clean if needad as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feoler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cheaning the burner head and ehesking sloth width,
Replace if out of specification

¥ Check the candition of the end cap, bumer haad, and nabulizer O-fings. Rapliace if necessary.

¥ Check the draln system lor sigrs of wear, Replace worn of damaged parts.

¥i Wisualy check for proper fame conditions when igniting the Air-C2H2 and N20-C2H2 flames
[if applicakie).

4. Eectrical:

¥ inspect PC boards. Clean if nacessary

] Carefulty eheck all internal and external cable connections.

¥ Check instrument finmware revisions upgrade to current levels (if necessary]

¥ Run Disgnostics Test within the Advanced tunction of the Spectrometer page. Chack - the
results in the service log folder in the Spectrometer BM Log Vewer

5. Optics:
¥! |nspect and clean the tample com partment windows, if neaded,
Inspect aptics. Clean or replace if necessany,
B. Gasses:

P \rerify that the Gaseas supplied to the instrumant are within the pressure and purty
specfications found in the PinAfcle 900 Series Pre-n stallation Checklist 508,
¥ \erify that the acetylene filer and air filter element is dry. Aeplace f necessary

| Pincte 900F Preventive Maintenancn Report (A0 Pagedof? |

wnmilumugy

Additional Tools Required for P

I:‘;m] Description Quantity Serial #
N1013000 0.2 Meutrs] density filtes 3 MGi-056
W01 3003 1.04 Mputral daesity filtee 1 MG2.258
D&030%aT Systern 2 EOL Driver 1 03030957
NI0Z0605 A5 Systam 2 EDL 1 16148
WIN50121 Cu Lumiing HCL i RIZIA-0100 30
WIOSM0a Bl Lumina HEL 1 02414000160
MN3DZ0133 K Lumina HCL 1 110716-D10080
N3050452 Ni Lumina HEL 1 100516-030150

| Pin ez 906F Prevertive Maintemnce Beport (M) Page3of7 |

'
wnmslumugs
7. Flame Interiock Check:
Deseription: Check to ensure that all safety interiocks are closed.
Parameter Specification Test Results Pags/Fall
Fame Sensac T Hy Flasme correctly shubs down Active Passed
Deain Sersar #i/ T3y Flame cortectly shiits down Artive Passed
Mebubizer Sensce #ir/C3H; Flame corpectly shuts down Active Passed
G Alr/C3H, Fl y shuts down Active Passed
Alr Prossurs Sensor AirfCH; Flame correct by shuts down Active Passed
Choosing hitrous Ondde as the oxldant Acth Passed
Bt Santee should trigger & Interiock shuts down fis =
8. After PM Performance tests:
E.1 Detector Linearity with Gorium
Description: Ensures that the detector is linear in the Visible Renge.
Cartificate Value
Paramter Specification B ot Test Results Pass/Fall
1.0 A ND Filter 4 5% from Cerl. 1.0154 OETdf Passed
0.2 A N Filker + 5% from Cert. 01306 [RE:LH] Passad
2.2 Baseline Noise at 1.0 Absorbance with Barivm
Deseription: Ensures That o kigh abearbaree will not produce exeeswve noise,
Parameter Specifieation Results Pazs/Fail
Standird Devintion £0.010 06007 Passed
B.3 AA Baseline Noise with Copper

Deseription: Check basaline nolse.

Paramutisr Specification Results Pags/Fall
standrd Doviatian £0.001 0.00M Passed
| Fincls 00F Prrventive Maintennce Repon (PR Page 5af7 |
.
wnmilumugy



2 ks ion with Cr
8.4 D, Bockground Compensation with Copper Additional Comments

Description: Verifies the ability to for Backg
Additional Comments Regarding the PM
Parameter Specification Results PaasfFail
Standard Deviation somo 0.0015 Passed

&5 A4-8G Boseline Noise with Copper

e pticn: Ensuras that backgs d cormaction dogs not produs neiss.

clficatiy Results Pass/Fall

Standard Deviation ¥R 0.0003 Fassed

8.5 AA-BE Baseline Noise with Arsenic

Description: Enseres that hackground correction does not produce excessive noise ot 3 low
wavelength.

Results Pass/Fail

Standard Deviation 0005 0005 Pazsad

£.7 Flame Sensithvity
Deseription: Instrument Sensitivity chacked against Copper standard,

Review
Standard Copper Sensitivity Specification | Resulls [Abs.] Farss Fail
The checks and if tests for PinAAcks S0OF have
5 ML Sensihay 55 Ned (If 3pplicabis) >0.250 Abs. * Mot Applicabis g
2 e/l Sensitivity H5 Neb (if anglicable| >0250ALs, 03472 |Passed
This PindAcie 00F Passes F1 Fatls O] th
10, Review:

Review of Preventive Maintenance:

¥ Review with the custamer P work performed.

i e T 7 Bater
¥ Review with the custamer routine maintenenee procedures, F /QJ @ I

¥ Discuss recommandad custamer suziiss materials ta have an hand. 26-Jan-2023
¥ Attach PM sticker. |00 MKN T

Authorized Customer Representative: - Date:
“ﬁlsm 26-Jan-2023
100 MMMV
PinAdcle W0 Prevestive Muintensoce Heport (PM) Pagobof 7 | [ Acte 900 Pecventive Misitimaanes Regors P13 o707 ]
. .
wnmslumugs wnmslumugy
Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)
Company Name: |t ussuidi! usnal thlitas masgouenst Component List
Acutesh 3 men geugy 41 auugyidn wnmnaen wemasian rgmws 10260 P T 5
(Instrument Location): Component / Serlal # Flrmware Configuration Notes
Room Number; Specific Model Varsion
Assel Number Cuslomer
(f applicable): __| 100520040201 System ID: |-
Service enaineer | Pattrayut W. Service order | wo-01942594
Next PM Due
Do M Portormed: 1 og.dan:o023 Date: | 26-Jul-2023
(DO-MMM- YY)
Part Number Release Publication Date ) i
Paris Lists
09370005 c Jaruary 2013 PerkinElmer* Parts Included with the PM
Part Number Expiration
Scos . ) R it Descrip Ao || BatchiLot B
The purpcse of this PM is 1o erawre the conminusd functionality of the Amie fbscrptinn/FIAS A\ #
100/400 by inspecting and replacing any wom or damaged pans. Thi senica should only be |_applicable) L
bry 1 frained reg of PerkinElmer. >
The customer shauld save (it method before the PM bagins. BOS0 2706 Fan Fiter 1 NIA
General Instructions:
Ahways check with the custemer befors making any changes that may affect 1he customer's
analysis or calibration. ;
Tha compiated document should be signed by an authorized PerkinElmer and customer
representafive and laf wih the eustomer,
Updats the PM sticker and instrument lopbaak as reguired Additional Tools Required for PM
Part Number Calibration
Copyright Infarmation
This document containg peopristary i that (5 by copyright. Al rights ars (it Description Quantity | Serial# Due Dale
rasened. [ applicable) (MY
Ne part of this | may be in ary form ar | i Ay i
language without the prioe, written pe inn af | Ino. G © 2013 Digital Valt Mater 1 NIA
PerkinElmer, Ine.
Trademarks — ——
HRegistsrad names, irademarks, st used i this even when not markad as Additional Reag and Standards Required for PM
such, are by law. Ea of , Ine. Al othar s 385
and not awmed by PerkinElmer, Inc. or its subsidiaries that are Parl Number Batch/Lot | Expiration
depicted herein are the propary of their respective owners. (1} Description Quantity ¥ Date
Except as specifically set forth in [ts terms and conditions of sale, ParkinElmer makes no Eﬂﬁmgi (MY}
wartanty of any kind with ragard 1o this document, including, but not Bmited to, the
Implied warranties of merchantability and fitness for a particular purpose. |
PerkinElmer shall nat be liable for inccental ar ) ages in with the
fumighing or use of this dozumant, |
Atomic Preventive Mamimance Puge 1076 | [[Sric Bbsorplion 155 T0WALD Preventive Maiesarce — Pagedorh

wnmilumugy wnmilumugy



Procedure Checklist

Usa (¥} to check off those sleps in the checklist that have been completed.

1. General:
Feview the 1 per with the and d nt any
racant problems,
[¥] I8 the Warking Er Accep 7 It not, d

(M} Visual Damage {if yes, describa)

Gheck Incoming AG line voliage for proper lavels and grounding.

Werity Voltage switch on back of instrument is correct

Partorm genearal ion of system for i Clean if needed.
Gas supply cylinders zecured, lines lzak checked and argon or nitragen
supply pressure verified (45 — 58 psi].

Inspect the customer log book and maka any appropriate PM enines.,

Fan checked and fiher cleanad

[¥] Healing mantle er Univerzal Cell Holder checked

2. Instrument components

Non-ralurn vaive checkedirepairedireplaced if needed (B013 B111). Clean
the vahe if there is any liguid in it Replace the rubber sleeve (BO13 5123}
if it is worn. Check the flow meter for any signs of fluid in it. Clean the flow
maeter if neadad.

Verity condition of pump p Il levers (BOS0 7794 - look for
cracks or problems with the springs), pump rallers (B300 0251 check for
wear), and thumb screws (BOS0 7796).

[ Check the Multipo-t valve for proper switching, flow, and Insure there are
na keaks. Clean valva parls and replace o-rings il neaded (large c-ring:
BOSO 1250, small osing: BG4 5085). Use a squirt bottle & fishing line 1o
try to dislodge clogs.

Firmware \ersion checked. Lalest is 2.20,

3. Mixing/Separation Assembly & Pump Tubing:

Mixing separator assambly chacked

Fierimembrane checked (BO50 B306]

[¥] Condition of the pump twbing (replace if negessary), comect pump wbing
for the solutions being run. Make sure tha correc! magazines ara being
used. BOS0 7791 for 0.13 — 1,80 mm tubing; BOSD 7792 for 1.60 = 3.18
mm hubing,

[ Riaic Absorption/FIAS 1007400 Prevertive Mamiena: = e 30l 6
.
anmslumungy

Additional Comments

Additional Comments Regarding the PM

4. Cell, Cell Windows, Transler Line:

Transgfer line chedied for maisture {if molsture iz a problem, the Nafion
dryer might be nesded)

5. Operational Tests:
| Run DI water through ihe camerfreductantsample system, Verlly smooth
flow of fiquid throughout without leeks, Replace tubing & fittings if needed.

6. Review:
Review with the customer PM work performed.
Review with Ihe customer rouling maintenance procedures.
lscuss fad -supplied ials 1o have on hand,
Attach PM sticker,
] Update Logbook.

.
ananslumuny
Document History

Revision Description of Change Page{s) Dals
A First release May 2008
B Additicn of Batch/Lot Mumber, Expiration Date, 27 February

‘and Report Fields. 2009
4] Update 1o new format All January

2013

Review

The p checks and If per tesis for FIAS
100v400 have been completed.

This FIAS 1000400 Passes[v] Fails[] the preventive malntenance,

Review of Preventive Maintenance:

Authorized Pﬂklnamsr Representative: Date:

/24

DO -MMI-YYTY)

Authorized Customer Represantativa: Date:

&5on

(DO YY)

1on/FLAS 100M00 Preventive Maitienance

wenanslumue

wenanslumue
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CERTIFICATE OF CALIBRATION
Test Standard for Instrument Performance Validation
(IS0 92000, GMP, GLF)

Thisis ta certify that this PerkinElmer Reference Standord was tested and vesified ta be in conformance
, withall quality req including i drawings, cali preservation,
packing, marking and part i

Declaration of Validation

The Reference Standavd was fouand to meet its lunctionsl and perfarmance specification prior to shipment. To
| suppart this declarntion, the fallowing Engineering, Production and Test held by P k.
are avallable for refarence upon request ln justified - ap wteni:

The Test Specification

The Final Test Protocol

The Records af the Primury Stundurd
The Cadibration Records

Nede: PerkinEbmer will maintein possession af all documents: theer reguire a
i be provided by those requining cecess fo thew
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| PerkinElmer Quality System. The integrity of this PerkinElmer Quality System i reutinely sudited and is evrtificd
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E, standard for Quality Assurance.
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CERTIFICATE OF CALTBRATION
Test Standard for Instrument Performance Validation

(IS0 9000, GMP, GLF)
|
This is 10 certify that this PerkinElmer Reference Standard was tested and verified to be in conformance
with quality requi i ifications, dravings, preservation,
packing, marking regui and part id

Declaration of Validation

The Reference Standurd was found to meet its Tunctional and performance specification prior to shipment. To
support this declaration, the following Engineering, Prodection and Test Dseuments are held by PeriinE lmer and
are available for reference upon request in jasiified cuses and 1 an appropriate oxtent:

The Test Spaoetfeation
The Finul Tist Pratocol
| The Records of the Primary Standard
| The Calibration Records
Moot PerkinElmer will matatoin posserston af afl docwveenty; their i i
8 be provided by those caquirtng access io them
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The existence of these o th
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FerkinElmer Quality System. The integrity of this Perkin Elmer Quality System is routinely audited and is certified
by the British Standards Imsiitution as meeting all the requirements of 150 5001, the internationally recognized
‘ standard for Quality Assurnnee,
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PerkinElmer TruQ

ParkinElmer Number: Naz00183 Lot Moz 20-ETCLYY

Elemant

Starting Material:
Starting Material Lot No: 05201

Dansity:

cortfieation Date: UL = = 2022
Expiration Date:

and Matrix 000 ugEmi. Coppar in 2% HNGY
Copper Metal

JAN 30 2024
1.042 il G 20°C

Trace Matallic mparities in the Actual Solulion via ICP | ICP-MS Analysis:

Element  waiml  Element  poimlL  Elemeot  ugmh  Eloment  ugml  Element  uaimi

A3 ooo2 oy <neat L <0 05 [ <0001 b <0001
Al <0003 Er <0001 Lu <0007 Rb =0.004 T =0 04
As <0002 Eu <0001 My <0 002 Ra <0.001 Th 0001
Au .00 Fe <0004 Mn <0 00 Rh 1,002 T 0001
B =0.002 Za <0001 Me =0.00% Ru <0001 T =0 [
Ba <0001 Gd <0001 Na 008 s <0.001 Tm <0001
Ba <0001 Ge <0002 NE <0001 S8 <0.001 v <0
a1 <100 HY <0001 Nd <0001 Se <0003 v <001
Ca 0008 Hy “0001 i <0 001 5 <01 w <4).00
ca 0,00 Ha <0001 P 2 Sm <0.001 ¥ <0.001
Co 0,001 In <0003 P oo sn <0001 Vb <0001
Co <00.001 Ir <0001 Pd =0.001 S <0001 Zn =005
or 0,001 3 =01 Pr <0007 T 0,001 zr <000t
Cs =0.001 La <000t

Traceablity Documentation for Solunon SwEndard:

Cartified Valus: 1001 pg'miL =5 pgemL. (rafiar o side 3)

Cartified Value is Traceabln to:  NISTSAM #3114

* Classical Wet Assay: 1000 pgiml.

Method: EDTA Iation using PAN ss indicay. EDTA seniacized agans: POOL NIST SPad 5023,

=3 1004 ppymL

via NISTSRM #3114

Wa gusrantge that our PerkinElmer TruQ Atomic Specioscopy Stardards am steble and acoursie fo #0.5% of cenified concentrat

until the
the sum
we uss
class A

aapraton dale, provided the slandards are kepd tightly capped and stored undel narmal Rborstory conditions. This vakie
of cumulstve errors assocated with the ansiytoal deterinations, pipettirg, snd dlvding o fnal volume, Fer these saluser
high purity acids, ASTM Type 1 water (18 megonm double deignized), end eeched, iiple-rinsed batfes. A gisssware Lacd

Certllying OMcer: _“L )

‘Yogesh Parid, Senior Spoctroscopal

Fage 10f2
Fle. 0

www. porkineimercom
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Request No. 25-66 / 0323 MTC. ACL.ND. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE * 1, Atormic Absorptisa § “gllent Technologies™
Model AAZH0FS, Serfal Mo, MY13160001
2 Weking stancard selution “rorganic Ventures®
| Mudti Amalyte Custom Grade Salution, Lot No. S2-MEBT08640
SUBMITTED BY - Uniter] Analyst and Engneering Consultant Co, Lid
3 Sol Udomeulitl, Sukhumutt Anad, Bangrhak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verificatian af Atomic Absormption Spechophatometer
IWI-500-02-30)

2, Estimation Untenainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE:  0,02.0.10,0.30,0.50,0.70 mg/ at 2288 nn.Cd, 0.10,0.20,0 30,0:50,0.70 ma/l at 3578 nen &1,
D05,0.10,0.30,0.50,0°70 e/ at 3247 i Cu, 8.10,030,0.50.0.70,1.00 mg/l 3t 348.3 nm,Fe, 0.20,0.56,0 70,1.00,1,50 maA
2 2170 nm.Ph. 0.05,010,0.30,0.50,0,70 mgA o 2795 nmMn, 0.10,0.30,0 50,0.70, 100 mgA at 2320 nm N,
10%,0.10,030,0 50,0,70 mgAl 3t 2039 nmZn
CALIBRATION DATE - 2 Febinuary 2023
REFEREMCE MATERIAL : Traceable to NIST *Carlo Erbia”, *PanRsac ApoliChem®
Cacmium Lot Wo, 1152457, Chramium Lt Ne. 1793299, Copper Satch No. T1 70984, Iron Batch Mo, T1260875,
Lead Lot N 1227873, Manganese Batch No. TIOS22EM, Mickel Bateh ho, T27017BA, Zinc Batch Mo, TE201404
AMBIENT CONDITIONS : Termperature 22 °C Relative hurmidity 58 %

Lakaratony, The resills are attached herswith

Calibrated by 1 i A
{ Mr. Daral Srithonglum ) to
| FANEE -, 1.7 R Acting Directar am;!wamﬂ‘mi Laboratory
( Mr. Atipat Ratana ) Ref. 2015266012600366001

Issued Date : 15 February 2023
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Request No. 25-66 / 0323 145 MTC. ACL. No. 387 / 66
CALIBRATION DATA
1. Nolse Level
Element cd Cr Cu e b Mn i n

00020 000 D.0008 00000 | 00000 | 00021 00016 | -Doc2E
0.0015 00006 00005 | 00009 [ 00014 | 00038 ooz -0.0023
0.0014 00006 00010 | 00008 00015 00008 00004 | 00005
0.0pa1 0,0008 00013 | 00010 0.0005 0.0005 00008 | -toond
oooze | 00012 | o00d (L0003 0000 | Q00001 0.0029 0001
omar | o011 | ocon | ooods | oooos | oooos | oo | -poois
COKIT | 00009 | ool {0015 00010 Q0007 ooooL | 0016
0.00dd | -0.0012 | 00004 00002 | 0.0008 00005 | 00012 | L0Me
0,001 1 -00002 | Q0035 £.0004 0000 00008 | 00003 | -0.0017
Ahsorbance 00017 .0000 o o 08001 Goors | oo | 00024
GOHe | 00004 | 0000 (L0000 00006 00010 | 00005 | -0.0016
006 | -00025 | Goois o005 00007 00004 | -0.0013 | -0.0016
nome 00M8 0.001 0009 | 00008 | Goom | noood | 00017
0001% | 00006 | Qo011 000 | G00L (L0004 00003 | -0.0005
o0z 0.0003 0,0005 00012 | 00002 | 00012 | 00006 | 00011
000zs | ooz | ooo0e 00007 | 00002 00014 | 00012 | 400013
Ogoc | Goond | oo 00018 | DO003 00012 | omz | -00m3
0010 | L0015 | 00002 00004 o007 0.0011 0018 | -0001%
Dooté | 0001 0.0013 o.0o03 0.0007 00026 00006 | -0.0006
0.0001 L0007 00009 | 00003 | 0008 0.0008 00000 | -0:0001
Mvorage Absorbance | (002 -0.001 0001 0.000 0,000 400y 0001 -0.001
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2. Precision 3. Trueness
Element| Conc. Aortance e | so Jessdl 3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
{mal} Abs: Eloment| Standard Value of M| Reading | Emor of b Eror of
ooz | o.008s | o.ooss | o.oos0 | poss | c.ooss | acose fo.oose | o.oove | 00090 | 0.0080 | 0.009| 0003 | 28k me) {rmgl) {mg/l) {59 {rgly
cd | 230 |0.0953| 01001 | 0.1007 | 0.1004] 01004 | 00905 | 0.0997 | 0.0998 | 0.0099 | 0.0094 | 0100 | 04 005 0.02002 ] o001 A0 + 04005
070 |0z | 0220y | 0.22ea| 02249 | 02243 | 02233 [ 0.2eas | 0.z | Gz | da2an fo.2ge | oooor | 0z L 030030 0298 o002 orr +0.005
0.70070 0675 0026 361 + D08

0,10 | 5.0063 | 0.0087 | 0.0058 ] 0.0085 | £.0086 | 00001 | 0.0008 | 0.0095] 0.0076 { 0.0085 ] 0.009 | 00008 | 7.25
r 030 | 0.0257 | 0.C265 | 0.0255 | 0.0270| 50246 | 0.0258 | 00251 | 00262 | 0.027a | 0.0262 | 0.026 | p.0006| 225
0.7 | 0.0573 | 0.05 L 00578 | 00878 | 00579 | 00593 § 0.0599 | 00586 | 00554 { 0.058 | 00009 ] L51
0.05 | (0083 | 00089 | D008 | 0.0075 | 0.0085 | 00084 { 0,0081 | 0.0080 | 0.0087 | 50052 | 0.008 ) 00005 | 5.45
Ty 030 | 0.0430 | 00044 | 0.0426 | 0.0429 | 00435 | 00432 | 00428 00481 | 00427 | 00436 | 0.0a3 | 00006 ] 1.a1
00 | oo | 00992 | 00990 | 0099 | 0977 00986 | 00990 ] 0.0982 | 0.0988 | 6.0980 | 0.099 | 0.0006] 063
.00 10,0008 { 00104 | D.O0AT | 0.0100 | 0.0087 [ 00091 | 0.0102] 0.0092 | 0.009¢ L T.53
Fe _EO_ 0.0456 | 00002 | 00450 | 0.0444 | (.0450 | 00455 [ 0.0455 ] 0.0441 | 0.0046 | (0604 | 0.045 | 0.0006 ) 127
1.00 | 0.0904 | D001 | 0.0894 | 00876 | 0.0873 | 0501 | 00876 0.0886] 0.0872{ 0.0001 ) 0069 | 00042 ] 138
0.20 | 0.0093 ] 0.0058 § 0.0100 ] 0,0102 | 0.0004 | Qi § 0.0102) 0.0103] 0.0115 | 0.0117 | .030 | 00007 | 6,65
P 0.70 | 00544 | 00536 | 0.0338] 0.0328 ) (L0338 | 0306 | 00336] 0.0331 | 0:0343 | 0.0350 | 0.038 | 0.0007 | 202
1.50 | ooros | oorie | o.otos] o.omi3) eoeva | aorns jooniz| oonsf eons]ooriefoers | ooos | nso
0.05 §0.0015 | 00E3E | 00151 | 0.012¢) 00135 | 00136 | 0.0120] 0.0133 | 0.0129 | 0.0130 f 0.015 | 0.0006 | 488
M 0.30 | 0.0705 | 00700 | DOT18] 0.0704] 0.0700 | 0.0705 | 0.0714] 0.0696 | 0.0654 | 0,070 | 0.670 | 0oco? | s
o J 1619 01633 | 01686 ] 01638 | 01686 | 0 1630 | 0.1632] 0.1616] 0.1636 | 01652 D163 | 0001a | 063
0,10 |o.0113{0.0105 | 0.0013) 0.0114 | 00110 | G813 00117 0.6112 | 0107 | 00117 | 0.011 | 0.0006] 345
Ll 0.50 | 00509 | 00517 | 00508 | 0.0502 | G.0517 | 00516 | 0.0516] 00523 | 0.0518 | 0.0503 | 0081 | 00007 | 136
1.0 | 00997 | 01005 | 01006 | 0.1005 | 0.0956 | G009} 01007 | 0.1000] 0.1013 | 0.099% ] 0.100) 0.0008 | 0.55
005 | 0.0315] 0.0500 | 0.0322 ) 0.0304 | 0.0529 | 0.0313} 00813 0.0319) 0.0306 | 0.6811 jo.051 | 00007 | 238

In 0.30 (00705 {01728 | 0.1668] 0.9693) 01711 | 6170411708 04707 | 0.1708 | (668 0.17 0.0
U7 | 03555 | 63572 | D35aR] 0.3540 ) 003559 | 0 A550 | 03575 | 0.3552 | 0.3578 | 0:3573{ 0.356 | 0.0011 | 051
Continue 3/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

3.2 Reading on wavelength- Chromium (Cr) at 3579 nm.

[Flernant | Standard Vatoe of BM| Reading Error of M Error of Uncermsnty
{megA (et imgA} (i) imgit)
1001 o101 0.0 090 + 0009
€r a3 0293 -0.007 243 0012
0.7007 ) D053 752 + 003

3.3 Reading on wavelength- Copper (Cu) at 324.7 nm,

Element | Standard Value of AM|  Readineg Error of Maoas, Errar af
(met) () {mgil) ) (merl)
0050 0.086 -0.004 e e + 0003
cu n3an 02 0011 A6 + (007
0700 0674 0026 imn + 0020
Continue 4/ 5
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3.4 Reading on wavelength- Iron (Fe) at 2483 nm,
Elernent | Standard Valie of M| Reading Error of M Error of Uncertainty
{mesll {rmgl) {meA) %) img/l)
G100 0,005 -0.005 500 + 0018
Fe 500 nara <0026 220 + 0018
1.000 0.950 -0.050 500 + 0020
3.5 Reading on wavelsngth- Lead (Fb) at 217.0 nm.
Element | Standaed Value of B[ Roading B of Measurerment | Emorof Measarement | Uncartalmty |
{maty tm ) {engflh 1 gl
(1.3} 0.m7 aneT 3150 = 0014
e Q708 D673 Dozt 3BE = 0,033
LA LaiT 1083 553 + 0061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm,
b Standard Value of M| Readine Emor of Broe of L
{mg) (mal (rafl) (%) tmgfl)
004995 0556 0.0 TH + 0005
M 0.29570 0204 £.0057 1.90 = 0.007
(89030 0638 £1.0053 076 = 0014
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3.7 Reading on wavelength- Nickel (Ni) at 2320 nm,
Element | Standard Walue of BM|  Reading | Enor of Eror of L iy
{mgil) [mg/l) {mgA) %) {med)
01001 0.103 003 290 +0.013
L] 05005 050 001 .10 +0.018
1.0610 osar =D.0a 1.40 + 0.032

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.

Elesment | Standard Value of RM|  Resding Envor af Emar of Me Uncertainty
gl {my) imgAld ) {mgyl
0050 5005 004 500 0013
n 0300 011 ] 367 +0013
0.700 0665 035 500 + 01

Femark : The reparied uncertanly ls an exsended uncrtainty calculated wng & covergs facior of 2 0k = 2)

wihiich gves o level of confidence of appreaimitety 959 ——
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Catrnabativn soweinn fo)) 4008
Unenrisnty {i=1f: a1 m'fmin

Tala T Tt resuin of ghactuad callttion data

THES CERTIFICATE REFORT MAY NOT BE REFROI EXCEPT IN FULL

D et s s e A Y FYEE YT LPFY TP

TECHNOLOGY PROMOTION ASSOCTATION [THAILAND-JAPAN)
(8 SERVIEES 3o TCALIBRATION AND T S
30 PATTANAR AN BOAD 801 18, SUANLUANG, SLANLUANT, RANGROK 10250
TEL. 0-3717-3000-24 FAX, 027180444

Certificate of Calibration =~ Sotifieats Ne.: 28001

Page: 1cf2

Equipmant : U-Tutus Manomater

This cestificate may not e reprodsced aihar than in fal,
bl Geawr ucapt wht 1hn priar wiitien appreval of the read of
Tadal | 122135 WIM Carmeisss Sarvkes 3 Egupment Cabbralion and Tasling Sanvices
Sarial No.; .
10 Mo.: A EFM 02212500
Condition As-Rucaived: Lised lia
Rocelved Date: 2 Apdl 2023
Galibeatian Date: 09 May 2023
Raforence: 2304-0TOINEC Submitted by: Uniiod Analyst and Engireering Gonsyifant Go.Led

Amblont Temparonsre: (24 2 21 °C
Retative Humidity: (50 ¢ 15) %

Atmospheric Prassure: 1310 mbar

81 Sol Udomsuk 41, Sukhamve Roed, Bangohak,
Phmsdanong. Bangkoh 10260

Procedure used:  The cakibration was conductod by dinest comparison mathod aganst Pressuns Measurng Insirmenls
Standartt necoeding 10 in-hiousa calbralion procedurs GP-PO4, ssing * OKD-R B9 | Caltiralion of Pressum
Gauges, Ediion 032014 * 36 a guidatnas.

Landition of this result of calilication
1 Reference standards nsumeonts ©
Iegtrumant Madal Serial No, Cartificate Ha. Buy Date
1) Pressun: Calirator PLI0GF 118 MPOIATE2 24 Aug 2023

2 This remut of calbmaion was made on mouesizd at e painl specifisd by customear
1 Seats mnd covearsion faglor 6 1 kRa = 407146393 nHaD
A.This rstramant was used cloan dir and ol 88 prssum madla,
& THs FElramant was caibrated oy applied presaurs 10 hgh-part (+} sids and low-port (-] side open 1o abmisphen prassing,
& This instramant was retalked Iy verical onenfation antt bop of he pressung porl was used a8 (he rfanance Keal,
T The carificits i valld onty o the item cafibrated an deie 8nd place of calibration.
. This Cantication is smosabla o ihe Inemptonsl Sysem af Link maintained hrough:-
~Matioral Inglilsa of Medroiogy Thatand (NIMT)

Calibrated by Sit Aussarise Approved signatary: ___Abbmgel P

Essui Date | 11 May 2023 | | Pralines Prabpaisl
| |Burs Susarnasr
(A hotapal Paruarach

renansliimunu
B 0314241

Flew bt Pressun | Temperture | Temperatsre | Ap_meter | & Orifos Stangard Fow (i}
Prats B Pal s [l ¥
' femin mmig hd e iy IO il fmin
1 T e T T 3 ] (5] [T
2 100 784336 sl e w2172 2au 1167 0319
s 1118 154330 M7 Ty aLss 4581 L1345 1058
4 1340 7282 pe 4450 Ly 5180 L0 1428
5 L4tk 254175 Taam FLEAY Ayt A AL 1381
wape (wh 1amxr?
Intercat i agan
Cormbticn eleloen (). 009882
nesnalnty 4 - e amz . mimin

***End of Cetificats af Callbaation™™*

enaslumuA

Cert.No.: Z3P1401
Pape: 2of2

j= Banga: 0 InH,& to 3 inH.O
Eungti Pragsurg Scale Interval : 0.1 inH,0f The Fifth Estimate |
Ingreasing Prossure

U i
High-poriside Low-portside AR Error

(InHz0) {inH;0} {inH 0} {inH:0} (ink0]
000 0.00 000 .00 0.00
200 1.00 Bt 1.98 0.0
400 240 1,96 148 ooz
600 kR 298 5496 -0.02
BOD an 198 798 -0,
10.00 500 458 998 0.0
1200 600 a00 1200 oao
14.00 740 -7.00 14.00 0.00
18,00 a.00 .00 16.00 000
18.00 9.00 500 1000 n.o0
20,00 10.00 0.0 2000 0.00
200 1100 100 2200 000
2400 1202 200 2a02 o.02
26.00 1302 1300 2602 noz
28.00 1402 14,00 2002 o8
0,00 1604 500 3004 0.04
32,00 16.04 -16.00 320 004
34,00 10z 1700 302 ooz
2580 LT ATEE 3580 016

The uncertainty af measurement wes £ 0.1 inH0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reporied uncarainty of messurement was based on a standard urcertainly musliphsd
by m coverage facier k= 2, providing 8 lavel of confidance of approwmately 85 %,

-ola-

Hﬂf"‘f il

Lanms‘lumuqu
1160340



Y
TECHNOLOGY PROMOTION ASSCCIATION (THATLAND-IAPAN) =
CORPORATE SERVIUES 2 EQUIFMENT CALINRATION ANI TESTING SERVICES
STAU PATTAMARARN REIAD SO 1R BUARLUASNG, SUANTUAND, BANGROR. 15250 M@

THL BITTT-HH-3 FAX, 2710095 M T TR
CaLuna e e
Certificate of Calibration =~ Cenifieate to.: 237185
Page: lol2
Equipmant : Anamid BEammatar
Manumtrr Berkid This ceritfic i not be thar i full,
EwcEpt wih e prio: writien appeival of the head of
Moded : . Carporate Services 3. Equipment Caibration and Testng Servces.
Serial No.: -
19 Now: UAE ANV 12412550
Condition As-Recetved: Usod Hiem
Roceivad Date: 0 May 2023
Calitration Date: 02 Juna 2023
Refernoe: TAS-09TIWES Submitbed by:  Lirfed Aralys and Enginesring Consuftant Co,, Lid
Ambient Tamporaturs: . | #2322 °C
Relative Humidity: (B4 B8 Bt Sok Lidomssik 41, Sukhumit FRoad,

Bangohak, Phrakhanong, Bany 10260
Atmospheric Pressure: 1007 mbar - B o

Procedure esed:  The cultnsfien was conduclod by dint comparisan melhod against Pressure Messuring nathsments
Slantand according o in-howse calbration procedurs CR-P0. using * DKD-R 6-1: Callbralion of Prassum
Gauges, Edilion D3IZ04 * a5 @ guikilinas,

Canditian of this resuit of calibration
1 Raleronce sianoans instramants :
Instrumant Heade Sorkal N, Cartificata Na, Dum Oate
1] Stundard Duromele oPs2 22505046 MP-O064-23 3 My 2004
ZThis instramesn! was irstalled i vertlcnl orlentation snd center of he disl wes usad ss e relemeos kel
S Thes rasal of calbymtion was mage on mguasied & e paint specified by ustomer,
4. This mesat of calbvation instrument was in abechs pressure.
5.This mesrnon wies unod gisan air s prossom media
08.The certificarts |s vadd only 1o the #am calibraled on date and pace of calibration.
7. Thin Certification In iracssble o the Imarmalional System of Unil madatsined mough:-
~Hasanal inatiluta af Katriogy Thailand (NI}

Callbrated by Siksan Khankaes: Apgroved Signatary - Albepel! £
IssueDate: {0 Jure 2023 | | Phalines Pratpaipal

| | Sums Suwurngsr
A mspel Fanursan

enanslumun
# 0316958

TECHNOLOGY FROMUTION ASSOCIATION (THAILAND-IATAN)
COMPORATE SERVICES 3 EQUIPMENT CALIBRATHON AND TESTING SERVICES ﬁ
ST PATTANAKARN ROAD S0 [ SLIANLUANC, SLANLUIANG, TIANGKIIK 16050 @

THL B2TITI000-24 FAN (R2T1000 AR TIECPE

GRLREATION BT

Certificate of Calibration =~ Sefieste No.- 2otz

Exquipment - Dial Tharmo-Hygromess

bt Antga “This beetificale iy red D fiprnducd othat thar in hal,
sl WIR Sha s wiTlfEn Apesal ot tha hoad ef

Moded ; - Cormomte Sevices 3 Egurpment Casbration and Tasling Sarvces:

Serial Now:

10 Ne: LAEARY T3R5

Condition As-Received: Usad ltam

Racalvid Date: 26 May 2023
Calibration Date: 30 My 2023

1 08 Junm 2023
Raterence: FROB-0HEWES Subrmiitted by:  Linited Anniyt ana Ergineering Consuftant Ca, L1

Al Temperntur: | 75 43 10

N (g0t % B1 S0l Utomeuk 41, Sukhumit Hoad

Bangenak, Pheakfienong,  Banghok 10060

Procedura used:  Gallbration ware conductod using n-houss calbrtian procedure GPOHIR sccarding ta comparsan
with standiard chiled mirrar sersos for bumidty massuwement lunclien snd compeariscn with sandard

ke for Puneticn Inea Numirty | Wamparatues chambear,
Eondition af his sesilt of calleation
1 Hodorance standards asnimans |
Instrumant Madsl SerialMa.  Certificate No. Due Date
1) Higro-41i Daw Paint Meriilor 5112 2360108 2T 02 Aug 2023
2) Handhekl Thermametsr Wilh Sensor 1523 AMoTE 230308 16 Mar 2024

2 The corlificain is vakiz orly 2 the iem calbrated on daie ami place of calbaton

. This Certification is iracsatike o he It Sysis of Unil maintained through-
<Nestiemal Insiitute of Stencards and Teshnalgy (NIST] . The Uniled Stskss of Amevics
~Tecrnclogy Pramotion Assocition {Thalland-Japan), NSC-ONSE Actredlied Mo Caltiratian 0005

Callbrated by ©  Soemichi Durmwor Appraved Signatory © ﬂ 1
I=sua Date ; 07 Jduna 303 1 | Coumet Wisswwanjin
[ ] Poerdbipan Tameyaku
[ 1VIpam Tantiyawuti

enaslunuay
g 0316274

Cart.No: 23858
Paget 307

Bonull af cabibratipn:- Withausl sdjusimen Bange: S80 APa t 1030 hea
Fuinicticn;- Absalute Pres: Seale Intarval ; 1 14 { Thi Fillh Estinate )
[Amieil Fresstt (VK| 85693 | BT0A7 | G813 | 59192 | 100228 1011 E4] 1021 14 | 1032.30
(DL indicatan (iPay w600 | svo0 | oeod | s@nn | 10000 | 10100 | 10200 | 10300
e 007 | 047 | 483 | 432 | 2e0 | e | a4 | 2w
Ducroasing Frassurm

Apliod Pressurn (hWFa) 103230 | 103144 | 107147 [ 1002.36 | 2ew.35 | 99154 | avnas | stase
(LS indication (hPw) iga00 | tang | 1oioa | toooe | eead | swan | eoo | seno
[Erar el 230 | 144 | 187 | 236 | 235 | -te4 | 04w | noe

Thes uncarininty of messuremend was & 0 37 hs
* UL = Unit Undar Calibration

T reporied unceriainty of measuemant was based on o standand unpedinty moipled
bt ceviragn Tt k=3, provading i kel of canfidanca of approdimalely 95 %

-olie-
AHnpel £
tenanslupaynu
al
Cart, Nou: 23H1200
Page; 2 of 2
Rosult of Calibration:- Brfone Adustmant
Function: Humidity Measuremee,
Relerence Standard uug* Uneerainty
Tem| Lipi: Humidity Reading Error of Measurament
oy [RH.] (SALH,) [3RH.) [5%RH.|
250 401 4B e 1.6
250 0.0 63 an b g
250 80.0 T 4.0 18
Result of Calibration:- Adtar Adjustrment
Function; Humidity Massurement
Rolerence Standard uuee Uncartainty
Tompersture  Hurnidity Reading Error of Measurament
) [HRH (A {HRH) [5ALH,)
20 40,1 44 L 16
25.0 60.0 ) a0 1T
=0 ano 75 50 ]
Without Adjustmant
Function: Temparature Measaramant
Standard uues Uncertainty
Tsmpsiatore Ruaging Error o Ml e o
ral gl G 12°C)
18.867 200 om3 o2
30016 300 0018 ore
30.844 w5 1444 orz

UUC* : Unit Under Calibration
The rapodad imoartainty. of measuramen wis base on standard uncedainty mullplied
by covarege factar k = 200, prowding confidence level egprodmeatesy B5%,

-alia-
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Unitad Analyst and Engineering Consultant Co., Lid,
3 ol Udomsu 41, Sukhirmvit Faad, Sangcha Phmkharong, Bangho 10260

Soesiimar ciumum werts T9l. 0 2763 2628 Fax b 2753 2600 E-malt
| I  MULTI-POINT GAS TEST REPORT
| TestDate  :Jan 24,2023
Equipmant : Gas Analyzer (NOZ) Modal ¢ L
Manufacturer :  Tharmo Scigntific Serial Number © 1201778106
Standard Gas Concontration Dilutor Detail
Stilphr Digide (S02) 44568 PPM Manufacturer
Mitric Oyide (O} 4594 PRM  Modei:
Methane (CHi) == PPM  Serial Numbes
Garbon Mancxice (E0) b -
Cyinder Na. : EBO143262
Expiration Date : Jun 24,
—_— = = =
Analyzor
Refarence Valoe {ppb) Display [ppb) Difference Error (Percent Error|  [% Emror ]
Lovel 1 [#em [ (L) 0,00 a 10
Level 3 [20,00% 100, 101, 1 57 57
Level 3 [40.00% 200. 201 2 1. ] 60
Level 4 [60.00% 301, 301 L. KE] KE
Level 5 [H0.00% 00 300 0. 00 00
Remark : Measusing Ronga 500.0 ppo Average Dfference (%) .52
sAcceptatrie Limk & 5%
e Multi-Point Gas Test Chan! -
_ T #
o
00
g =
00
% 150
100
0
P
[ E 100 150 200 o 300 350 400 A5l
Feferance valun (ppts)
Paga 1of 1 '
enanslumun
D %E United Analyst and Engineering Consultant Co., Ltd.
..... 4 Sal Udarmeuk 1. Sukdumvt Road, Biangehai, Phrakhancr, Banghah 10260
e e Tel. 0 2763 2098 Fax O 2763 2600 E-mall; cam
'MULTI-POINT GAS TEST REPORT
TestDate  Mar 282023
Equipment © G Analyer (N7} Model : LD e
Manufacturer: T : L i Sarial Number 1201778108
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO PAM  Manufactirer :
Nitric Coelde (NET) PR Moded :
[Mesthiane (CHq) PPt Sarial Number
Carben Monowdde (CO} 5!
Cylinder Mo, ¢
Exjirttion Diate ¢
Referance Value (ppb) Difference Error | Parcent Ermor | [ Error |
(] 01 L0 .00
100 b X 50
200 70 B 35
300 ] 43 A3
A0 1l 00 00
000 pb Fnrnge Cifference (%] ¥
. Multi-Paint Gas Test Chart |
= am —— =
£
E ]
0
i s
180
% 10 ;wﬂfl"—
L
n
150 200 =0
Rederence value ik}
Page 1 af |

wnms‘l:imuqu

INAS

United Analyst and Engineering Consultant Co., Ltd.
3 Sal Udamauk 41, Suehurmdl Fiosd, Bangehak, Phiskhanong. Banghok 10260
ottt o oants Tal, 02763 2828 Fik © 2763 2000 wivw.

E-mait
—— O RiE S
TestDate  :Feb 22,2023
Equipmant : Gag Analyzer (HOz} Model 42l
Manufacturer:  Thermn Scentific Serial Number : 1208778107
Standard Gas Concantration Dilutor Detail
Sulphis Dioide {50:) PPM  Manufacturer : Themo Scedtile
HNitrie Qi (N PEM Model ; i
Methane [CHy) PPM Sanal Number
Carbon Manmade (CO)
Cyfirufer N, ©
Expiration Data ©
Multi-paint gas test data
Reference Value (aph) ""“"“‘: "0\ | oiftarence Error | parcent Error | [% Ervar ]
Level [Zarm (] [X1] 0.00 (0] .01
Levol 26,00 100.0 17 1.70 67 67
Level 40,004 0.0 W2 [i] il 160
Leval B0 0r 300.0 3000 1.00 331 .33
Level 5 E0. 00 0.0 4000 0.0 A0 A
Remack : Measurng Range 500.0 pb Auerage Difference (%) 52
<Aeceptable Limd + 5%
"
s Wl | —
0
300
£ W
& Bl
g 150 ——
E  iw
L
b
L] = 100 150 00 50 wa 50 o 450

Page 1 af 1 '
enaslumunu
United Analyst and Engineering Consuitant Co., Ltd.
4 Sal Udameus 41, Susturmdt Raad, Bangshnk, Phrskhancg, Bangkak 10260
S e vanes | Tol O 2763 2026 Fax 0 2763 2800 E-mail: com
| MULTI-POINT GAS TEST REPORT
Equipment 1 Gas Annéyzer (NO) Moded 1 4
Manufacturer :  Thernio Scisntific Serial Number : 1201778109
Standard Ges Concentration Diluter Detail
Sulphur Diowide (S02) 44,68 PPM Manufacturar : Thermo Scentific. |
Nitric Chide (NC) 4584 PPM Madel ==
Methane (CHi - PPM Serlal humber | 11B0540071
Carban Monmide (00)
Cylindar Ne. ¢ =
Expiration Date Jun 21,3034

Reference Value (pph) Diaplay (ppky | DTErence Error Percent Error|  [% Ervor ]
Level 1 Zero oo [ o 0.0 000
Level 2 |20.00% 1004 194 Al 1.3 a8
Leval 3 [40.00% 200.0 200.9 .90 DA 145
Level 4 |60.00%: 100.0 0.7 07 0.2, .23
Level 5 |80.00% A040.0 400.0 0.00 0.1 00
Femark ; Measunng Range S00.0 ppb Average Diforence (%) .41
shocegtable Lmit & 5%
a0 ti-Point Gas Tast Chart
= 40 +
50
0
2 m —
r 0 i
189
] o
s =
0 4
a =0 e 150 00 e o sy 400 450
Antoruncn value (ppby

Page 1 of 1
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m United Analyst and Engineering Consultant Co., Ltd,
3 Bol Udomsuk 41, Susamvit Fos, Bangchak, Phrukhanang, Bangkok 10260

I Ay United Analyst and Engineering Consultant Ce., Ltd,
3 Sal Udormsuis 41, Susshumnd Rosd, Bangehak, Phmkhanong, Bangkoh 10260
Tovcis avt cooneres Yol 0 ZPECH 2628 Fax 0 2763 2800 Emak:

Toua T couraas Lot T O 1763 2828 Fax 0 2763 2600 wavw Email com
= m— - == .
TestDate  :Apr7,2023
Equipment : (Gas Analyzer (ND) Model : a2
Manufacturer 1 Tharmo Scientific - Serlal Number: 1201778110
Dilutor Detail
Sulphur Digsirle (504) BPM  Manufacturer
Nitric Ol (NO) PP Modol
Mathang {CHy) PAM  Serial Muriber |
Larban Moncuide (00) 58 ’
Cybnder Na. : a2
Expiration Date : Jun 21,7004
"""‘":;:;”‘"" Difference Errar | Percant Eror | [% Errur |
0.0 .00 00 00
100 10 A% 09
200, an 45 .45
E L 50 17 17
400 .00 o 2
Diffeserce (do) A
= Multi-Paint Gas Test Chart
E I I
i
£
o 50 100 180 G 0 a0 am 400 450
Fiofaranca yahie foph)

Page 1 of 1 '
enanslumun
715 i ! % United Analyst and Engineering Consultant Co., Lid.
L 2 50 Mo, 41, Suichurmvit Roard, Bangehiak, Pheskhancng, Banghak 10250
v tun: combin ounis Te, 0 2763 2628 Fax 0 2763 2600 www E-mail; com
RS — e SO T S
TestDate  :dan 24,2023
Equipment : Gas. T T Model 4
Manufacturer ; Serial Number : AHMEIGI6T =
‘Standard Gas Concentration Dilutor Detall
Sufphur Diovide (503) 44.68 PRM Manufacturer ; _Tharma Scentific
it Conkde (NO) As0q PN Model s 146
Mathane {CHa} ELs PM Sesial Number 1180540071
Carbon Manoxide (CO)
Cylinder o, :
Expiration fate |
S s test data
Reference Value (ppb) "‘""?p;:;“"" Difference Error | Percent Emor | [% Error ]
Level Zer [ 00 a 50 ¥
Levnl 20.00% 106 100.7 7 70 7l
Lovel #0.00% 2 20, 5 35 ¥5
Lovl 60.00% ET 301, B Kl 333
[Level 50, 07 A0 400, L0 .00 X
Rermark : Measuring Range SU0.0 pph Average Dilference (%] 26
theceptable Limit & 5%
. WMulti-Point Gas Tast Chart
T E—
E 360 1
Fooam
B0
2
Lo —
2 m 7
[ I— il f
i n Lo nn 50 200 250 mo kL 00 ann

Refaranca vakis ppb}

Fage 1 of 1

wnms‘l:imuqu

MULTI-POINT GAS TEST REPORT
TestDate i Mar 28,2023

Equipment ¢ Gas Analyzsr (NO2) Mode! ; 2

Manufacturse:  Thermo Scientific Serial Number: 1200636462

Standard Gas Concentration Dilutor Detail

Sulphur Dicdde (50s) PEM Manufacturer : Thermo Scentific

Nitric Qixida (NO) PEM Moded : . - L

Methane {CH,) PEM Seral Number | 1480540071

Carbon Manaids {CO)

Cylinder Mo, |

Expiration Dale :

Reference Vatus (pph) Dinaian oy | Offarence rmor | Percent Error| (35 rror |

Level 1 |2em 0.0 0.0 0.00 0,00 .00
Lavel 2 20.00% 104 1015 5 A3 A48
Level 3 |40.00% 200, 201.0 .00 50 50
Level 4 |60.00% 300, 300.9 .90 .30 30
w* 400, e 00 .00 0
Remark - Measuring Range 500.0 ppb Average Dfferencn (%) 0,45

“Acceptable Lint £ 5%

00 e
E asn S

330
£ =
!

R
fow i

to

Pl

0 w0 100 15 2t 210 30 250 Al 50

Feforemce value (b}

Page 1 of 1 '
enaslumunu
f :fj\_ﬂ United Analyst and Engineering Consultant Co., Ltd.
3 Bal Udomaus 41, Sukbumv Baag, Bangeha, Pheakhenang, Bangioak 10261
T oy e Tol, 0 2763 2628: Fax D 2763 2800 www com E-maik it
7 K MULTI-POINT GAS TEST REPORT
TestDite i Fob 22,2023
Equipment : Gas Analyzer (NO) Modei = 42|
Manufacturer ; aritific. Serial Number : 1201497728
Standard Gas Concentration Dilutor Detail
Sulphur Diceide {S03) PPM Manifacturer ©
Wiric: Crde (NO) PRM  Model :
Mathane (TH.) PPM  Serial Numiber «
Carbon Monaxide (00)
Cybinder Ne, - ES
Expiration Dute | Jun 23,3034
=L ~ Multi-point gas ¢ =
Anabyzer
Refaronce Value (ppb) Disglay (ppb) Difference Error |Percant Error| % Eror ]
Level | [em [} 0.0 .00 .00 .00
Leval 3 [20.00% 100.0 101, 1.00 .95 i
Level 3 |40.00% 0. 200 0.50 45 a5
level 4 |60.00% 3000 300 1.00 EE] 3
[Level 5 Joo.00w A00.0 00 0,00 0 10
Remmark : Measunng Range: SO0 ppb Average Differsnce (%) .35
Accenlabie Limk 4 5%
P Muiti-Point Gas Test Chart
— 40 JE—
pras I
0 =
=50
s 0 ]
E
" i
=
o !
o w o 150 o B 0 180 am 430
Asfarence valuo (g}
[ =i gy

Page 1ol 1
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VA= United Analyst and Engineering Consultant Co., Ltd,

_J’: 4\ = United Analyst and Engineering Consultant Co., Ltd.
4 Bol Udomauk 41, Sukbsmull Fosd, Bangehak, Phrakharong. Banghes 10260

T 3 B Udamaik 41, Sukbummd! Raas, Begehak, Pheskhancng, Bangkak 10260

Yoi, § §755:2828 . Pk 0478 2800 wn:  com E-miail oem Tel, { 2763 2028 Fax 0 2763 2800 www uneconmultant cam E-mail useBiscons.tant com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
TestDate  : Apr7,2023 TestDate  : Apr7,2023
Equipment : (Gas Analyzer (D) Model : 42 Equipment : Gas Aniafyzer (NG} Madel | 43
Manufacturer ; Thearmno Seientific Serlal Number : 1201497725 Manufacturer:  Therno Soentific Serial Number : 1201497726
Standard Gas Concentration Dilutor Datail Standard Gas Concentration Bilutor Detail
Sulphis Dighide (S0z) 44.58 PPM Manafactirer : Thermo Sclentific Sulphur Diowide (50:) 458 PAM Manufacturer Tharm Sclentific
Hitric xdde (NEY) 45,94 PPN Model 1481 Titric: Oide (MO) 45,94 PPM Mogei: 1460
Methane (CH) - #PM Sarial Number 1180541071 Methane (CHy) - PPM el Mumber 1180540071
Carbiin Monciide (C0) ag g Carban Moncwde (C0) SE48
Cytnder Na, EA0143262 Cylndar No E80143767
Expiration Dty Jun 21,2024 Expiration Date : Jun 21,2024
Muiti-point gas test data Multi-poink gas test data
Reference Value (pph) ““‘JY:‘;';:;‘P"\‘ Differance Error | Percent Errar | [ Error ] Reference Valse (pph) Di‘;:r?:;h} Differanca Errar [Percent Bmor|  [% Error | |

Level 1 Zuma od 0o 0.0 .00 000 Leval | [Zem [ | 0.0 0.a0 0,00 0.00
Tevel 7 |20.00% 00,0 1005 50 0.50 Levo: 2 [30.00% 100.0 1018 180 (5L
Level 3 [40.00% 2000 2007 .70 - 035 Level 3 [40,00% | 2000 200.7 0.7 0.35
level 4 [60.00% 300.0 ana.3 A E 830 Lowel 4 |60.00% 300.0 T 0.70 023 |
Lewel & B, (1% 400.0 A0 1] . Jelilc] |Lovel 5 |80.00% 400,10 a00.0 .00 0.00
Remark ; Measurrg Ranpe 5000 pob Aerage Differenca (%) 0.23 Remark | Measuring Range 500.0 ppb Average Diference (%) |

Acceptable Limit + 5% Arcoptable Limk & 5%

- Multi-Point Gas Teat Chart | i [Mult-Point Gas Test @

4w I I I i | | g [ Toon

2w £ | I | I o il

F oom ' i =1
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T e A Tel. @ 273 828 Fax O 2763 PA00 www.umecansittant cam E-mail: uanusaconsuzant.com o Al Lkl company Durham, BC ang
== e .
MULTI-POINT GAS TEST REPORT CE:RTIFI 'TE OF
i CA ANALYSIS
TestDate  :Feb 13,2023
! Grade of Product: EPA Protocol
: " Part Number: EQ4NIBBE 1540103 Reference Number:  122-402135167-1
Equipment : Gas Anafyzer (N3] Mur_izl i 43 | Cylinder Number:  EB0143262 Cyfinder Volume:  144.4 CF
Manufacturer t  Thenme Sciontific Serial Number : 1FNT7RI0G } Laboraiory: 124 - Durham (SAP) - NC Cylinder Pressure. 2015 PSIG
| PGVP Number; B22021 Valve Outlet: 860
: Gas Code: CONONOX 302 BALN Cerification Date:  Jun 21, 2021
Dilistor Detail | iration Date: Jun 21, 2024
Standard Gas Concentration i | =
Sulphur Diosida (S05) 44,68 PEM Manufacturer Therma Scentific | Caitficsiion perfoimed in aczardance wih "EPA Teoceatd by Protncat for Assay 2M2F docament EFA
hatric Cude (NO) 5.4 PRM Mods : 1481 | Y. - o~ ] e .
Methane (CHa) 5 PPM Senal Number 1 1180540071 ! molsimle butia smess olfarse neted.
Carbon Mandgudde (CO) 9E4.8 i T S YRTTT T
Cylinder Ho. ! . EBD143267 ANALYTICAL RESULTS
a ; Component Requested Actual Protecal  Total Reative Assay
Expiration Date Jim 21,2024 Cancentrafion  Concantration Methad Datas
| NOK 500 PPN .58 PP &l - 14% MIST Traceatie  OBITARZOZY, OBVZ12021 |
Multi-point gas test data NITRIC OXIDE 45.00 PFM 45,04 PRI -] e 1.4% NIST Tracestie OEMAR0I. 0212021
s i 2LFUR DIOXIDE 45.00 PRI £4,88 PPM a1 - 1.0% NIST Traceabe EN4R021, 08/212021
nalyzer ' REON MONOXIDE 1000 2P 84,8 PPM Gt +-0.7% NIST Traceasl DAA42021
Referance Valus (ppb) Display {ppb) Diffarence Error [Percant Error|  [% Emor | i NITROGEN Balancs "
Level [ 0.5 050 0.50 .50 B
l_i:.:u 2 100.0 1003 030 030 0.30 CALIBRATION STANDARDS
Laval 3 700,40 006 .60 T30 130 pe LotiD Cylinder No___ Concentration LUncertainty Expiration Data
Level 4 300.0 300,95 [0 0.30 .30 NTRM 20081120 CCTOB060 4982 PPM NITRIC OXICEMITROGEN 0% Feb 02, 2025
Le‘»ﬂ 5 000 00,0 .00 .00 000 PRM 12388 DEBS0ZS 851 PPM NITROGEN DIOKIDEIAIR. 0% Feb 20, 2020
400, I ! GiS ADi423838102 CC805581 4,248 PPM MTROGEN DIDKIDENTROGEN.  +-2 Fab 18, 2023
Remark : Measuring Range S00.0 ppb __Mwrmge Difenence (%) 038 NTRM 16011043 coATETT 4502 PPM SULFUR DIOXIDEMNITROGEN - .E% A 17, 2022
“Acceptable Limk £ 5% NTRM  tane0ris CCa34277  BBO.SPPM CAREON MONOXIDENITROGEN  +-06% Waw 18, 2025
i SRKL FRM o REGU noted abave is oaly in refreence 1 the GMIS ssed in the and nat parn of e
Multi-Foint Gas Tast Chart %
450 T T ANALYTICAL EQUIPMENT
5 W InstrumentMake/Model Analytical Principle Last Multipolnt
% 350 -I- 1 1 — ‘Hicelat 6700 AHRO801333 GO FTIR: ot 0, 2021
Fom Micelet 6700 AHROBE1333 NO FTIR Jun 3, 2024
Eom t Micaiet BT00 AHROBD1IAE NOZ FTIR Jun 03, 2021
. = Hicolet 6700 AHROBI13E) 502 FTIR Jun 03, 2021
] e | —_— LS
E 10 = : S Triad Duta Avallable Upon Request
T - NOTES:PO 85221002607
0 55 = 14 GROSS WT. 28.40kg
o s 100 80 400 450 NET WT; 4.734g
7
Calculate dy [f{é’ﬁ
Dok ial if Herh

,.J’,,ﬁ,....r,f%..‘{:‘.,.r..?%} The analytical tast results reportad on this certificate relate only to
the cylindar number specified above. This coneludes the test report,

CERT 1
Approved o Rlesse tenad%qu
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United Analyst and Engineering Consultant Co., Ltd,
G S0l Utomauk 41, Sukturmnit Rond, Bangohak, Phirakhanong, Bangkoh 10260

e vty Tok © 2763 2608 Fax 0 2765 2000 waw, com E-mall com
MULTI-POINT GAS TEST REPORT
Test Date  : May 3,2023
Equipment : Gas Analyzar (S03) Model : 43C
Menufacturer:  Therme Bectron Corporation Sarial Number:  43C-0507615779
Standard Gas Concentration Dilutor Detail
Suighur Dicwide (905) .58 PPM. Manufacturer Thermo SCIENTIFIC
itric Cixide (NO) 4594 PEM  Madel ; 1461
Mathane (CHy - FPM  Sarial Nurnber ¢ 1180540071
Carbon Monaxide (00) 848
Cylinder Mo, ¢ [EBO143362
Expiration Diate Jun 24,2024
_ Multi-point gas test data
Analyzer
Hefere b i
nce Vohie (pph) Dispiay (nab} Difforanca Ervar Parcant Error|  [%a Ervor |
Level 1 |Zem () [ 0,50 000 0,00
Level 2 [20.00% 100 100 30 26 28
Level 3 [40.00% 200, 201 10 .55 .55
Level 4 |60.00% 300, 301 50 i 500
Level & [80.00% 400, Aea. 00 .00 g
Femark : Measuring Rangan 500.0 ppb fiverage Diference (%) .47
shcceptable Limk & 5%
- Gas Test Charl
~ 4
b
0 s
£ 20 =
s i
E‘ 8
Fow :
{1
[} | |
o 5 00 gy ] 250
Calculate by
coslihiet,

ama
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e @50l Udomsuk 41, Sukamdt Aoad, Bangehak, Preakhancng, Bargkak 10260
S 1amt ombiar arrty | Tel 0 2783 2820 Fax O 2783 2600 E-mni: e com
MULTI-POINT GAS TEST REPORT
TestDate  :May 3,2023
Equipmant : | Model : A3
1 Thermo i Serlal Number 1 ABC-62236-339
Standard Gas Concentration Dilutor Detall
Sulphur Dioxide (505) w168 PRM Manufactirer | Thermo SCIENTIFIC |
Ttric wide (07 45.94 PRM  Madel 1461
Methane (CHy) - PPM Sarial Number - 1BISA0071
Carban Monowide (00)
Cylindler e B
Expiration Deite ! Jun 24,2024 L
= = Multi-point gas test data
Referance Value {ppb) mbrz{v:r n}"h' Difference Error [% Ervor )
[ 00 00 ]
100, 1007 il 67
300, 2013 .30 L5
300.1 309 0 .63
0L 00,0 0 00
Remark : Mamuring Range 5000 pob Muerage Difference (%] E
“Acoeptable Limit 4 5%

ang |-

Ansiyes Olsplaypet]
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= MULTI-POINT GAS TEST REPORT
TestDate  :Apr7,2023
Equipment : Gas Analyzer (S07) Model 43c
Manufacturer:  Therma Electron Corporation Serial Number : 43C-0611116459
Dilutor Datail
Sulphur Dicodide (SO} Manufactures Tharme SCIENTIFIC
Hitrie Cudcle (407 Model ; A6
Muothane [CH,) Serial Mumber - 1180540071
Carhion Mancide (00)
Clireder No,
Espiration Date !
Multi-point gas test data
Anatyzer Display
Refer wal )
wnce Value (ppb) toph) Diffarance Error | Parcant Error | [% Error |
Lewed | Jrees [i] (] 00 .00 .00
Lewed 2 2000% 100 101! 190 80 B
Level 3 [40.00% 200, 201, 50 |74 2
Level 4 50.00% 300 ETH 70 .56 55
Level 5 [60.00%: A0 A0, .00 00 ]
Resmark : Messuring Range S06.0 pob #verage Dilterence (%) (5]

sheoegrtable Limit 4 5%

ano

Al -

150

=

B om
Fom
F ol
g 0

)

oo L] m 250 a0
Fealerence value (pph|

T

;‘%ﬁﬂ )

> e, s
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i e coas T4l 0 2763 2828 Fax 0 2763 2800 W, el
MULTI-POINT GAS TEST REPORT
TestDate  :Apr 252023
Equipment : Gas Analyzer (S07) Modal ¢ 43¢
Tharmo 2 Serlal Number:  43C-76485-383

‘Standard Gas Concentration Dilutor Detail

Sulphur Diodde (50:) PAM  Manufacirer -

ric Ouide (NO) PEM Model

Mathana (CHa) PPM Serial Number

Cartion Manaidde (CO}

Cylinder o, ¢

Expiration Oate ©

n::;"’;;b} Difference Errar (Percent Error|  [% Error ]
Leval 1 [ 0.00 a.00 .00
Leval 2 0L 50 T A
Levet 3 X 201 70 K B2
Leval 4 . 3013 30 a1 EE
Leva ,ﬁu 400, 400, o 00 00
Remark - Measuring Range 000 pabe Avernge Difference (%) .55
“heceptable Limt 2 S0
450
g o
E 150
a0
g‘ 80
00
i
il 4315
i
p I
o L] 160 180 a0 251 300 asf 4 480
Referenco yatue [ppb}
Page 1 af 1
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/'\r/f-\ﬂ United Analyst and Engineering Consuitant Co., Lid.
—L 3 Soi Udomsuk 41, Suktumait Road, Bangehak, Phrakhanang. Banghkok 13260

Equipment :

TestDate  : Apr7,2023

MULTI-POINT GAS TEST REPORT

Gas Analyzer (S0z) Madel : #3C
Tharmao Emyires Sarial Number | AZC-65007-345
‘Standard Gas Concentration Dilutor Detall
Sulphur Diodide: (505 PPM Manufacturer Therma SCIENTIFIC
Nitric: it (NO) PEM Madal - 1461
Methane {CHy) PPM  Serial Number 1180540071
Catbon Manaxide (00
Cyinder No.
Fupiration Date
Reference Value (ppb) "i"::":rﬂ" Difference Errar | Percent Errar | [% Error ]
Leved 1 P 0.0 oa 0,00 .00 00
Lowet 20 (0% 100, 1022 220 15 L.
Leved 3 [40.00%: 200 2007 170 El
Lot 4 6000 XD, 3005 1.50 50
Lesved B0 00% ) 400.0 0.0 .63
500.0 pob [

Anatyzer Displayioph)

Calculate by
@ant 1
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ja! United Analyst and Enginesring Consultant Co., Lid.
L=l 5 50 Udamauk 41. Subfumit Fioad, Banguhak, Prraknanang, Bangkok 10260
Crums s sonas v Tel, 0 2763 2828 Fux 0 2783 2800 Emat cam
I~ MULTI-POINT GAS TEST REPORT
TestDate  :Apr19,2023
Equipmant : Gas Anabyzer (SO7) Maodel ; 43c
Manufacturer :  Therme Blectron Carporation Serial Numbar : 517512003
Standard Gas Concentration Dilutor Detail
Sulphur Digwide (502} 4458 PEM  Mamdacturer - Thermo SCIENTIFIC
Ritric Craxle (O 4594 FPM Madel M6
Mothane (CHy) - FRM Serlal Number 1181540071
Carban Monoside (00) a84E
Cyingar Na. - EBD143262
Expiration Date © Jun 24,2024
Raference Value (ppb) Parcent Error|  [% Errar ]
zerm a0 0.0 [ 000 0.00
100, 0LE -0 77 kil
200 015 ] 74 74
Level 4 [60.00% 300, 3018 a0 i3] 53
Level 5 |60.00% 00 200.0 00 X o0
Remark : Meadering Range 500.0 pph Average Dffersnce (%) 63
=Acceptable Link 4 5%
-“ | I Multi-Paoint Gas Tast Chart
& | [ e
g o |
F | &
E om
g ann
50
£ m A
5
o I
a 50 100 180 mh -] 0w k-1 an A50

Page 1 of |

wnms‘l:imuqu

sy connanr v T, © 2783 2820 Fa 02753 2000 www Emait com
= T T T i -

TestDate  :Apr4,2013

Equipmant : a5 Analyzer {S0;) Model : _43c

Manufacturer : _Thermo Bectron Corporation Serial Number ;0517512002

Standard Gas Concantration Dilutor Detail

Sisphur Diswide (50z) 44.68 PPM Manufacturer -

Ritric: Cheider { NCH) 45.94 PPM Model - t

Methane {CHa) 3 PP Serial Humber © 1180540071

Carbon Mancaide (CO) 9848

Cifinder Mo, © EBO14336]

Expiration Date | Jun 24,2024

Multi-point gas tust data
Amalyzer
Reference Value (pph) v (ppb) Differance Error (Percent Error|  [% Error |

Level 1 Zem oo 0.4 .00 A0 0.00
Lavel 2 |20.00% 1041 102! 50 A4 A
Level 3 |40.00% 200. 201 B0 75 79
Level 4 |60,00% 300 301! " &1 (3
Level 5 [RD.0D% 4001 400 .00 .00 00
ek : Measuning Rangs SO0 pob Average Diffurence (%) kil

sAcceptable Limk £ 5%

i Mulii-Point Gas Test G‘hlrt!

| |
5 + — —
g w —
R} 300
E om
ann =y
i
£ i
s: —
o 0 100 oG 380 400 e
Calculate by

AP
"

Ao 1

o, B, 20
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TestDate  :Jan 17,2023
Equipment : Gas Analyzer {S04) Moded 1 . .
Manufacturer © Serial Number ; [HMZ2367051
Standard Gas Concantration Dilutor Detall
Sulphur Dioxide (502 FPM Manudacturer : Thermeo SCIENTIFIC.
Hitre: Cdede: (NG PR Model 146
Methare (CH) - PP Serial Number 1180540071
Carbon Monowide (CO) B
Cylndar No, : EBO193762
Expiration Date : Jun 24,2024
_Multi-polnt gus best dita |
Analyzer
Referenca Valua (pph) Display (ppb) Difference Errar | Percent Error|  [% Error ]
Level | [ 0.0 004 000
Level 2 100.0 100.7 a7 (5]
Level 3 00,0 2001 110 055
Level 4 |60.00% 300.0 3005 1,50 050
Livel 5 |B0.00% 00,0 A00.1 0.00 0.00
Femark : Measunng Range 5000 pob Avarge [ffgronce (%)

“Accopkatle Uit £ 5%

AL rt
i Multi-Point Gas Test Cha I

1 |
e —
E 300 =
g =0
g om
F =
i m ——
50
p |
] L] 100 15 00 50 200 380 am 4%
Figrwnca valug (ppbf
by
r ek s
17 Tan, 123
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[ a'\[=" United Analyst and Engineering Consultant Co., Ltd.
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MULTI-POINT GAS TEST REPORT
Test Date + Mar 7,2023
Equipment : Gas Analyzer (S0;) Model ; 43
Manufacturer:  Tharmo SCIENTIFIC Serial Number : CMZIIET062
Standard Gas Concentration Bilutor Detail
Sutphur Diceide (50%) 4458 PPM Manufactirer Thermo SCIENTIFIC
Niftric Cisirde (NE) 45.94 PPY Model 146
Methane [CHa) - PPM Senal Mumber ¢ 1180540071
Carbon Manowide (CO) 9E48
Cylinder No. ¢ ERO143262
Expiration Dale Jun 24,2024
Multi-point gas test data
ispla
Feferance Value (ppb) Ansar :';"' L Percent Error | [% Error ]
Lewd | [Zern 0.0 0.0 .00 0.00
level 2 |20.00% 100 1002 . 0.20
Level 3 200 2008 B0 [ET] ]
Level 4 3004 3007 70 [FE]
Level & 400 +0 0.00 000
Romark : Miasurng Range 500.0 ppby fverage Difference (G 1
rhccepiable Limi & 5%
- Multi-Paint Gas Tast Chart |
— & aiBa
ﬁ 350 = !
= 30
g 250
s o0
2
E m
£l =
o L
0 G0 100 150 i) a5 00 a0 an dso
Refsrencs valis {pph)

—— by isplay

_." i w
s
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"{j\ /'E\' = United Analyst and Engineering Consultant Co., Ltd,
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ovma e o e Tol. 0 2760 2828 Fax 0 2753 2600 com E-mat com
MULTI-POINT GAS TEST REPORT
TestDate 1 Fab 14,2023
Equipment : Gas Analyzer (S504) Model = 431
Manufacturer;  Thermo SCIENTIFIC Serlal Number ; CMIZIATOR
Standard Gas Concantration Dilutor Detail
Sughur Dizade (505) 44,68 PPM Manufacturer Thermo SCIENTIFIC
Toric: ide (NO) 4554 FPM Modet 1460
Methani () - PPM Seriad Nurnber 1180540071
Carbon Monoskte (C0) 5848
Cyfinger ho. EBO143263
Expiration Date Jun 24,2024
Muiti-point gas test data
f Anabaer | |
Reforance Value [ppb) Display (b} Difference Emar |P¢mel|t Error| [ Error]
Level 1 [Zem 1 0.0 0.0 .00 | 0,00
tevel 2 J20.00% | 100.0 1006 0.6 [
Level 3 |20.00% @00 | 004 00 .20
lLovel 4 |60.00% | 00,0 300.6 0.60 .20 .20
[Level 5 [a0.00% 400.0 | 00| .00 0.00 0.00
Remark : Measning Range 500.0 ppd Ave Differgnce (%) 0.20

Acceptable Lime 4 5%

i Multi-Point Gas Test Chart
— T : ———j

Asalyzer Displayippb}

180 a0 240 g
Refwance valua (zek)

|

350 =0 as0

Callculalzb\c
el e,

Page 1ol
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=" United Analyst and Engineering Consultant Co., Ltd
A1 3 Snl Udamsu £1, Sukbumyn Aoad, Banganak, Phrashancng, Bangkoh 10250

s e churat wmre T, 0 2763 2826 Fax O 2763 2600 www. iy E-meil: s com
MULTI-POINT GAS TEST REPORT
Test Date 1 Apr 7,2023
Equipment : Gas Analyzer (S07) Model @ 43
Manufacturer:  Thermo SCIENTIFIC Serial Number : CM2Z387063
Standard Gas Concentration [Bilutor Detall
Suiphur Dicxide (50z) 4468 PP Manufactunes - Therma SCIENTIFIC
Mitnc Creida (NG 45.04 PP Model 141
- PP Seral Number 1180540071
Carbon Manowdds 948
Cylinder Mo ¢ EBO143262
Expiration Date © Juin 24,2024
Multi-point gas test data
Analyeer t |Percent E 4 Ermor
Reference Value (ppb) Displny (ppby | PHTErence Ervor Percent Errur| [ ]
Level 1 [Zem [T 0.0 | .00 .00
Level 2 |20.00% 100.0 100.8 0.80 6.7
Level 3 [40.00% 00,0 20,7 0.70 0 :|_5
Level 4 300.0 I0L1 1.10 | 0.37
Lewel § 400.0 400.0 0.00 | 0.0
Remark : Moasanng Range 500.0 ppb Avorage Dferonce (%) 0.30
sheceptable Limk & 5%
e Multi-Point Gas Test Chart
5] .
_ I —
ﬁ m . =
& =
& -— 1
] 8 L) w80 m =0 300 350 0 450
Reference value (ppb)
—— A Dinsiey

Page 1 al 1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EOQ4NIBIETSA01DE Reference Number,  122-402136167-1
Cylinder Number: EB0143262 Cyfinder Volume: 144.4 CF
Laboraiory; 124 - Durham (SAP) - NC Cyfinder Pressure: 2015 PSIG
PGVP Number; B22021 Valve Outlet: 860
Gas Code: CONONOX 302 BALN Cerification Date:  Jun 21, 2021

iration Date: Jun 21, 2024

—
Carification perfomed in dssardance wih "EPA Tracestd ey Protncol Ior Assay

M2F decemant EFA

BONRAZEH,
= e Th n
mcleimate bavis emess olfaress noed, .
o Lz This Ll 109 L Le 0.7
ANALYTICAL RESULTS
Component Requested Actual Protecal  Total Reative Assay
Cancentration  Concantration Mathod Datas.
NOX 45,00 PPM 45,96 PPM a1 - 1.4% MIST Tracestss OBN4Z0E1, 6/2172021
NITRIC OXIDE 45.00 PFM 45,94 PPM =3 ] e 1.4% NIST Tracestie OANAZ0N, D82 12021
SULFUR DIOXIDE 45,00 PPM #4680 PPM @1 ++ 1,0% NIST Traceabie DS/, DBi212021
CARBON MONOXIDE 1000 PPM D848 PPM Gl ++ 7% NIST Traceable DAitz02
NITROGEN Balance
CALIBRATION STANDARDS
pe Lot 1D Cylindar No Cancentration Uncertainty Expiration Date
NTRM 20081120 CCTOA08E 4282 PP NITRIC OXIDEMITROGEN = 1.0% Feb 02, 2025
PRM 12385 0685025 £.51 PPV NITROGEN DICKIDEIAIR - L0% Fob 20, 2020
GHis AD1423838102 CCa0ssY 4,248 PPM MITROGEN DIDXIDENTROGEN +-21 Fab 18, 2023
NTRE 18011043 COATRETT 48.02 PPM SLLFUR DIOXIDENITROGEN - 1L8% Jun 17, 2022
NTRM 14080115 CCa4277 B8 FPM CARBON MONOXIDEMITROGEN  +1-0.8% Nav 18, 2028
The SRAL FRM or ROGM nsted abava is aly n refssence i the GMIS sasd in the assay and nel gar of lhe
ANALYTICAL EQUIPMENT
InstrumentMake/Model Analytical Principle Last Multipolnt
‘Micolt 5700 AHROSC1333 CO FTIR: un 03, 2029
Micolat 5700 AHROSD1333 NO FTIR Jum 03, 2021
Mieslet 700 AHROBDIXY HO2 FTIR Jun 03, 20219
Hicalet §700 AHROAAESS 502 FTIR un 03, 2021
— i e
Triad Duta Avallable Upon Request
MOTES:\PC #5221 002607
GROSS WT. 28.40kg
WETWT: 4.73kg

The anabytical test results reportad on this certificate relate only to
the cylinder number spacified above. This concludes the test report.

Approved for Release

|ACCRE!§‘H‘EDI
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3 Sail Lidomsul 41, Sckhumit Acad, Bangohak, Pimkhanang, Bangkick 10260

United Analyst and Engineering Consultant Co., Lid.
3 8o Udomsuk 41, Sukbumvil Rosd. Bangehak, Phrakhanang, Barghok 10260

Vo e ik coeres Tl 02765 628 Fax 0 2763 2600 com E-mak T e rren T4 D763 2828 Fax 0 2783 2600 wew, e com E-ma: i
MULTI-POINT GAS TEST REPORT ~ MULTI-POINT GAS TEST REPORT
| TestDate  :Jan 15,2023 TestDate  :Feb 21,2023
Equipment Gas Analyzes (C0) Mode : i Equipment : ias Analyzer {00) Model : A4l ===
Mamufacturer:  Therma Scentific Serial Number:  CWOSI40003. Manufacturer:  Tharmo Scentific _ Serial Number: 1180540058
| Standard Gas Concentration Dilutor Dotail Standard Gas Concentration Dilutor Detail
Sulphur Dixlge (S02) 3 PPM  Manufactirer - Sulphur Dioxide (S0:) FPM Marwfacturer © Thermo Sclentific
Nitric Coodes (MDY PAM  Modal Netric Cixlole {NCH) PRM Madel gl ==
Methane (CH) PEM  Serial Number ¢ Mathane {CHa) PP Serial Number : 1180540071
Carbon Manaxide (£0] PRM Carban Mancade (C0) PR
Cylinder M. ¢ Cyindar No, ©
Expiration Date = Expiration Date :
Mukti-point gas test data. —=——— — point gas test data. o
Refarance Valua (ppm) "‘""""( :"’" Differsnce Error | Parcent Error| (% Emrar | Reforence Value (ppm) n;’:ﬂ‘"(‘:m, Difference Error [Percent Error| 4 Emor ]
vl | ZErD ] 0.0 0.4 [ Zem 0.0 0.0 L0
Leved 3 [20.00% 10/ 10,) E [ Lovel 3 |20.00% 104 0.4 4 ¥
Loved 3 [M0.00% 20,1 0, A Level 3 [40.00% 0.4 20.7 7 . 4
| Jizvel 4 Te0.00% 30, 30. . 1 lovel 4 |60.00% 30.0 303 3
Level 5 [6D.00% 40, 40 X o4 0. Level 5 |80.00% ML 40.0 4 . |
Remark : Masguring Range SO0 ppen dwerage Differerce (M) 2.50 Remark : Moasuring Range S0.0 ppm Aversge DifeEnce (%) 164
+Meceptalie Limit £ 5% . ‘Mceegtable Limk 4 5%
Multi-Polnt Gas Test cmnl Multi-Point Gas Test ;;hml
- @
E oy E
B -3 - 40
i g Pl
g S e
2 5 o T
¥ 7 =
: H i
[ it
o L o M o B
o - Hpleremce value [Epm)
Arudyuar Gisglsy ——a - heite Do
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United Analyst and Engineering Consultant Co., Lid. 7|" :A E\ Unitad Analyst and Engineering Consutant Ce., Ltd.
3 Soi Udamauk 41, Sushwumvil Rcad, Bangohak, Phimkhanong, Banghok 10260 -\ 1 5 Sol Udomsuk 41, Suktumil Road, Bangchak, Phekheneng, Bangiok 10260
Emmvrear tams s Tol, 0 2763 2620 Fax 0 2783 2800 com E-mall: eom TR 5 s ol 0 5760 2828 Fax 0 2753 2600 waew com E-mail:
~ MULTI-POINT GAS TEST REPORT ] MULTI-POINT GAS TEST REPORT 0
TestDate  :Mar 14,2023 TestDate  :Mar 14,2023
Equipment : Gas Analyzer (CO) Model : ‘AT R Equipment : Model 1 APMAIT0 e
Manufacturer:  Thermo Scientific Serial Number : 1180540065 = Manufacturer : _ Serial Number ; YRAFAGTT
Sulphur Dicdde {504) : FPM  Manufacturer : Therme Sclentific Sulphur Diowide (503 . PPM Manufacturer ¢ Tharmo Scientific =
Netric: Cncicde (NO) PR Model - 1460 Nitric ide (NO) PRM Mode ! 14
Mathane (CH) PP Seial Number 1180540071 Sl Methane (CHa) PPM  Seial Number - 1180540071
Carban Manedde (C0) . PP Carbion Monexide (C0) PPM
Cyfinder No. Cylinder No, :
Expiration Date : Expiratian Date : I 20,2024
= i = [ = ti-point n -
Anslyzer DISPISY | o onca Ervor | Percent Error | [% Error | Reference Valus (ppm) WW“E:]hln Differenca Errcs | Percant Breor| (% Error]
i1 3 Ll 1 J2em o1 0 0 ]
v - Leved 2 20.00% 104 .5 [¥F] 3
A Leret 3 0.00%H: 0. 7 34 F
— Leved 4 00} - 309 ! 9 9
= - Laved 5 B0, 00% A0, A . o
Average Dilfecence (%) 232 Remark : Maasuring Range 50.0 ppm Awerage Cfference () 2
saceeptable Limit 4 5% sheceptable Limit 4 5% =
Multi-Point Gas Test Ghart |
0 E
E “an e
i ) /
= J § )
£
T 5 ]
2 2
L M 80 . M a0
_ Refesncovaluo fppm} Refaranca vaiws ippm|
—a— Ansiyow Dinglsy —ae Anatyanr Dispiay
Page 1 of 1 Page 1 of 1
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United Analyst and Engineering Consultant Co., Ltd.
& 2o Lidomsuk 41, Sukbumyit Riosd, Bangehak, Phrakhanong. Bangkok 10200

s oare ey Tal {1 2763 BE28 Fax 0 2783 2000 E-mak o
 MULTI-POINT GAS TEST REPORT | = i aa
| TestDate  :Fab 8,2023
|Equipment:  Goshmmn(c) i)
| Standard Gas Concentration Dilutor Datail
Sulphur Dioide (S0} PPM Manufacturer
| Nric Celda (NO) PRM Maodel >
Mathare (THa) PPM Seriad Number
| Casbon Mangdde (CO) PR
Cylinder No,
| Bapiration Date :
Analyzar
Reference Valse (ppm) Display {pgm} Difference Ervor |Percent Error|  [% Ervor |
el 1 [2em 1.0 (M) [ X
lLevel 7 [20.00% 10.0 10.7 (%] %
ovel 3 |40.00% 0.0 03 [E] i
Level 4 |60.00% 30,0 05 0.5 .
ovel 5 |80.00% 4040 A0.0 oo X (]
Rermark ; Measuring Range 0.0 ppm Average Diffmnce (%) 1.93
shcceptable UmE & 5%
0
E .
~ 05
a ,-11”/
i e
0+
L} 50
Fularance valug jppmy
Calculate
37
L. .
Page 1 of 1 '
enanslumun
5= United Analyst and Engineering Consuitant Co., Ltd.
l_ —\ 380 Udomauk 41, Suskumiit Road, Bangehak, Preakhancng, Bangeak 10260
s TeL 0 27632028 Fax 0 2763 2600 carm E-mall: com

e v —

I MULTI-POINT GAS TEST REFORT
|
| TestDate  :Feb §2023
|
Equipment: a5 Anatyzer (00} __ Model: LS AT V[,
Manufacturer:  Thermo Scentfic Serial Number : CHO8140A04
| Standard Gas Concentration Dilutor Datail
Sulphur Dicade (S0:) o PRM  Marfactiser - ==
itz Cheicdes (M) 45,94 _ PPM Madél i
Methane (TH) _ PREM Serial Number:
Carban Monowide (00) PPN
Cylindef b :
Expiration Date ©

Percent Error

e tenanslueaunu

United Analyst and

QS

Engineering Consultant Co., Ltd,

3 Sioi Udamsiak 41, Sukhumvit Acad, Bangehak, Phrakhanang, Banghkok 10260

Toveeiows coenwr ety T, 0 2753 2628 Fus O 2763 2800 www Emai
MULTI-POINT GAS TEST REPORT o
| TestDate  :Feb B,2023
Equipment : Gas Analyzer (€O} Medel :
| Standard Gas Concentration Dilutor Dotail
Sulphur Dioxide (504) PPM Menufactures
Natric Cixics (NG} FRM Model ;
Methane {CHa) PPM  Serial Numbar
Carbon Mangide (CO} PRM
Cylinder No. !
| Expiraticn Dete
A
Rafarence Vak Error [Percent Errol Errol
@ (ppm) Display (ppm) Difference Error £l [ Ener ]
Level | [Zer (] 0.0 0o 0.0 oo
Level 2 |20.00% 1.4 106 [ 5.7 5.7
|Level 3 |40.00% 20.0 0.9 0.5 #3 43
Lovel 4 [50,00% 304 304 (X 13 %]
Leval 5 [0.00%: a0 a0 ] 0. (i)
Remark : Moasuring Range 50,0 ppm Average Dffermce (%) 2.26
shcceptabie Limt £ 5%
Multi-Point Gas Test Chart|
40
E 400
H e
H -’—/w‘ﬂ
3 s
z /
o
[ 60

FRcferanca value (gpm]

Page 1 of 1 '
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mﬁ United Analyst and Enginesring Consultant Co., Ltd.
k 4 Sof Udomsuk 41, Sukhumul Rosd, Bangehak, Phrasanang, Bangkok 10280
Smaeat tamviay vmres Tel, 0 763 2626 Fax 0763 2600 E-mak uaeS com

MULTI-POINT GAS TEST REPORT
| TestDate ¢ Mar 20,2023
Equipment : " 3es Analyzer (T0) Model 1 ARG TIw
| Manufacturer: | Therma Scientific. Serlal Number: 1182920016
| Standard Gas Concentration Dilutor Batail
| Sulphur Disdde {502) %468 1L PP Manufacturer
Mtric O {NOH) 4504 _PPM Modsl
Mathane {CHy) S iaat BPM Serial fumber .
Carbon Monowda (C0) 9E4E (L]
| Eyfinder ho, : EB0 L
| Expiration Date 1 Ju 30,3034
Analyzer I
Referance Vakia (ppm) Display (ppm) Difference Error Percent Evor|  [% Error ]
Loval 1 |Rem 0.0 a0 0.0 I 0
Level 2 120.00% 10, X] (1) 3 3
level 1 [40.00% 20, ¥i 0.7 4 4
|tevel 4 |60.00% 30, 2 03 ] 0
|Leval 5 [80.00% 40, 0 (1] X .0
Remark : Measuring Rangn 50.0 ppm Average DHemnce (%) 253
:Accoptable Limk £ 5%
Niulti-Point Gas Test Chart
L
]
T
/-‘aﬁ/'
E i
o4+F
[ 0
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| 3B Lidomauk 41, Sukrumit Road, Bangehsh, Phrakhencng, Bangkoi 10263
Tel 0 2763 2828 Fax 0 EZ763 2600 waw. com E-mak com

=L 1 3 Bol Udomsuk 41, Sukbumyil Aeed, Bangeheie. Phrakhanong, Banghos 10260
il

l\ h \ ::I— United Analyst and Engineering Consultant Co., Ltd. | .-’II L_\ N ;:.' United Analyst and Engineering Consultant Co., Lid.
i

763 2828 Fax O ETH3 2000 www useconsultant com Eqnail: vesBussconsaliant.cam

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date +Apr 3,2023 Test Date © Feb 21,2023
Equipment : Gas Aralyzer {00} Mogel : A8t Equipment : Gas Ay (C0) Model ; 45
Manufacturer:  Thermo Sdentific Sarial Number : 1162920019 Menufecturer:  Therma Soentific Serial Number : 1182420020
Stangdard Gas Concontration Dilutor Detail Standard Gas Concentration Dilutor Datail
Sulphir Diosride (505 PAM  Manutactieer Therma Scentific Sulphi Dioxide (S0z) 4468 PRM Mamdectser Therma Scientific
Mt Cheicles (M) PPM Model 146 Nitric Cride (NOY 45,94 PPM Madel 1461
Methana (CH.) - PP Serjgl Nurnbes 1180540071 Methane [CHi) = PPM Seriad Number 11B0540071
Carban Moneide (00} E4E PRM Carban Monaxide (0} 9E PRM
Cylncler Mo, ¢ EAO143262 Cybicler Mo, ¢ EBO143762
Expiration Dite : Jur 20,2024 Expiration Date Jun 20,2024
Multi-paint gas test data Milti-point gas test data
Reforance Value (ppm) Di:p ':'r"":n;m] Difference Error [Percent Errar|  [% Error | Reference Vadue (pprn) .nuh'{!:r :;!PIa\f Difference Error | Percent Error | [% Error ]
T [z ] [ 0.0 o0 [} 0.0 00 0 0 (1) 0
7 |a0.00% 100 10.7 07 65 65 10 E K (] 3
level 3 [40.00% 0.0 0.2 0.2 Lo L 0] 5 5 I ]
Lavel & |50.00% 3.0 30.5 a5 L6 1.E .| .7 L7 E] .3
Level 5 |BD.D0%: 0.0 A0 0.0 0.0 0.0 A0, L0 L1 L0 L0
Remark | Measuring Range 0.0 ppm Average Differsncs (W) 1.63 Ramark : Measurng Range 0.0 ppm Average Differance (%) 160

sacceatalsie Lk 4 5% “accaptablo Limik + 5%

WMulti-Folnt Gas Test Cha r‘.I
5

50 —1 .
i P
E _ewE H
£ 1
: i i
g 0T H
y L“_’ [
e 50 o 50
Fafrance value gpm} R_!‘h;le;‘.e v-:ue |
R SRR
|
Calculate by
At

Calculate by
1wt

Page 1of 1 ' Paga 1of 1 !
enaslunaunm wnansluaaugu
United Analyst and Engineering Consultant Co., Ltd. , " A Sl
3 Bol Udomeuk 41, Sukhumyit Road, Bangchal, Phrakhanang, Bangkok 10260 rgas' mﬂu&muﬁ
Tel 0 2783 2008 Fax 0 2763 2800 waw e Hant com E-malt tant.com o A Licuicle company Durham, NC 2y
Airgas com
i
MULTI-POINT GAS TEST REPORT i CERTIFICATE OF ANALYSIS
R ! Grade of Product: EPA Protocol
o 1 May ]
! Part Number: EQ4NISBE1540103 Reference Number, 122-402135167-1
| Cylindar Number: EB0143262 Cyfinder Voluma: 1444 CF
Equipment : Gas Analyzes (00) Model 1 48 i ?&E&y@r 1522; B:’um (SAF) - NC \‘;“;::'g' :::mm: gs PsiG
" & . . P ) i Z
Manufacturer :  Thermno Scientific Serlal Number : 1182920021 i Gas Coda: CONO,NOX, 802 BALN jon Date:  Jun 21, 2021
| fraticn Date: Jun 21, 2024
Standard Gas Concentration Dilutor Detail i &m@,mmmmv’f““f”m Assay T ey
Sulphur Dicwide (502} 44,68 PRM  Mamufactiner Thearmo Scientific i e 958, Th - » a a .
Mitric Crode (NG} A58 PRM Maclel 18| i PO o ormioind ey petions
Mithane [CHa) = FPM  Serial Nurnber | 1180540071 ANALYTICAL RESULTS
Carbon Moncuad (C0) M8 FEM Compasent Requestod amal . Protocal  Total Relative Assay
Cylnder Mo, © EBOIAZ262 Cancentration anca; lon Method
Espiration Date : Jun 20,2024 | s 45,00 PPM 45,58 PP &1 +-1.4% MST Traceatie “OaNArozT, IB21/20T |
xpl ! NITRIC OXIDE 45.00 PPM 45,94 PPM a1 e 1.4% NIST Tracesbls mmlgxg:
P g 1 gLFUR wg:x ::gm #4.80 PPM @1 +e 1,0% NIST Traceakie DEARCE, DB/
r T REON 0848 PPM Gt el
e i NITROGEN = e 0,7% NIST Traceable 842021
Referance Vakie {ppm) ARBVEEC | ptforence Eror|Percent Error|  [% Error ] e ——
(ppm: Display (ppm) CALIBRATION STANDARDS
Level 1 [Zem o 0,6 [ 0.0 [ | Type Lot 1D Cylindar No Concentration Uncertainty Expiration Date
Level 2 [20.00% ) 107 07 65 55 ] WHW«M
Lovel 1 |40,00% 20.0 206 3 FI) 2.9 PRM 12388 DEBS0RS 551 PPM NITROGEN DICKIDESAIR L% Fab 20, m0zn
T R 00 09 ] 75 ] 1 GMiE AD1423838102 CC305581 4,348 PPM MITROGEN DICKIDENTROGENR +-21 Fa 18, 2023
liowel 5|80 EIT S0 50 0 0.0 mx :mm OCATAZ 4812 PPUA SULFUR DIGIDEINITROGEN - 08% A 17, 2022
o "] 2.47 24277 060.2 PPM
Ramark ¢ Nznsun.lq Range 0.0 ppm Aversge Offersnce [} 2.47 T SR, PRMN o RGM ot b 5 g mmﬁus—qmm u"?‘ngxm:lnwm -0.8% Mo 18, 2025
Acceptable Limt 2 5%
ANALYTICAL EQUIPMENT
Muitl-Folnt Gas Test I:nartl InstrumentMake/Model Analytical Prhchl?q Last Mulipoint
B s Hicolat B700 AHROBC1333 CO FTIR A 03, 2029
i i Micolet 5700 AHRDH01333 NO FTIR ma, 2024
e Picolit 700 AHROBITIA NOZ FTIR Jum o3, 2021
; Micolat 8700 AHROBI1EES 502 FTIR Jun 03, 2021
= e — ——— i
5 Triad Data Available Upan Request
E NOTES!PO #5221002807
, GROBS WT: 28.40kg
ps A NET WT; 4.734g

Falrance valua jppm|
—+— Ambysor Display

Calculate by,
Aph el

The anabytical test results reportad on this certificate relate only to
the cylinder number spacified above. This concludes the test report,

|ACCRED' TEI;I
Page 1 of 1 1 Approved for Release lega%%
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 4%, Sukhumeit Road, Bangchak, Frrakhanong, Benguok 10260

Evral: com

s s Tel D 2763 2038 Fax 02763 2600

Teona o s Tal, 0 2763 2628 Fax 0 2763 2500 wwi

L r’:‘\E‘ United Analyst and Engineering Consuitant Co., Ltd.

| B:50] Udorrauk 41, Sukhunivl Rued, Bangehak. Phrakhanong. Banghoi 10260
AR com Exrml; Lo zem

= _ Modal :
_ Serial Number :
Dilutor Detall
Suphur Dicwide (SUz) * . PPM Mapfacturer s ]
Hitric Chiida (NG e FAM  Modet: ==
Methare {CHy) PPM Seral humnbes ;
Carbon Monoxide (C0) PP
Cylinder No. ©
Expiration Date =
[E ST== e g lees
Raference Value (ppm) | Diference Error (Percant Ermar|  [% Error ]

Lewel 1 [fera | 0,00 [EE 032 0.32

Luvel 2 [B0.00% 40,00 0.29 0.73 0,73

Remark | Measurng Kange S0.00 pgm Average Offprence (%) 0.53

“hcceptable Lmd & 5%

[Multi-Point Gas Test Chart t

gﬂ Pl
3 —
_/
¥ =
o
//
skgs
L] Ridronce valus fppm) 2 o= hmalyanr Dplay | 50
Vo
s A
Page | of 1 '
enanslumun
E jaf % United Analyst and Englneering Consultant Co., Ltd.
3 S0 Udamsik 41, Sukhumylt Aosd, Bangohsk, Phrakhancng, Banghok 10260
e umar v Tol, 0 2783 282N Fax 0 5763 2800 wwi. E-mail; com

MULTI-POINT GAS TEST REPORT

Sidahur Diexide (507}
Hitric Diide (NO)
Methane {CHa)
Carban Manade (C0)
Cyinger Na. ©
Expiration Date |

Reference Vakue (ppm) n;‘;:“;_“ Diffarance Error |Percent Errar| (% Error |
tevel 1 [Zem | .00 025 0.21 0.21 0.21
Leye! H0.00%: ] 40.00 38,85 -1.11 -3.85 285
Remark ; Maasuring Range 0,00 ppnt Aversge Difference (%) .53

iAcceptabde Limk & 5%

®
o

5 //-“‘/sm

o
b =
-
Rl
//
ik
o [ —— ]' e el Dty 0
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Lﬂﬂﬂ'ﬁ‘bjﬂ’wﬂﬂ

"k 1 ’E\_E' United Analyst and Engineering Consultant Co., Ltd.

it Reed, Bangrhss, Phvakhanong. Banplal 10250
ZHC0 www.seecohalllant.com E-mall uasBusecariutant.com

Ll 350 Udamek &1, Skl
Tel, 0 2763 PET Fau £.27

a‘lﬂl'ﬂl!!li-ﬂ‘_l“.
Manufscturer 1 HORIER

MULTI-POINT GAS TEST REPORT

Test Date  :Feb 8,2023

| Standard Gas Concentration Dilutor Detail

Sulphur Dioeide (S04 S0 M Manufacturer

Nitric: Ceide (MO) PPM  Mogel -

Methane (CH} PPFM Serial Number -

Carbon Manaxide (C0) PPM

Cylinder M. ;

Expiration Date ©

" Multi-point gas test d
Refarsiscn Valie (ppm) D:I:v":l:;m} Differenice Error |Percant Eror| (%6 Enor ]

Level 1 Zem [ 0.00 [ER 045 0,45 [
Level 2 Jan.nnm | T 36.56 BED ERE] 33|
Hemark - Messurng Renge 50.00 pom Average Diterence (M 208

“heceptable Limt £ 5%

Multi-Point Gas Test Glarti

n/

L Rifrmce value ppm| 20 —— fimalyzar Disply 50

Page 10l 1

wnms‘l:imuqu

Dilutor Detail
Sulphur Diesdde [509) - PP Manufacturer -
Nitric Cuide (NO) £ Tiiie PR Model ;
Methane [(CHi) BE PPM Sanal Humber
Carbon Monaxide (C0) - g PRM
Cylinder Mo ; DE24432
Exiration Date < Aug #2026
=  Multi-point gas test data
Analyzer
Val 3 O Erro
Roforence Value (ppm) Display (ppm) Differenca Emor (Porcent Ermor| [ r]
Level 1 [Zem | 0.00 0.7 037 0.27 0.7
Level 2 [B0.00% | 40,00 30,47 -1.53 398 398
Remark | Measurmg Range 50,00 ppm Auesage Difesence (%) 2,11
“Meceptable Link & 5%
_Hulli-Pollil Gas Test Chart
5 T
g 4
E " puar
a =
o
b —
W o =
—
=
o Réfirenca value jppm| 20 —+— Attt Disziey 50

e tenanslaeunu



'm 9: 1 United Analyst and Englneering Consuitant Co., Lid.

3 5ol Udamsk 41, Sukhumyit Aead, Bangehak, Phrokhkanarg, Sanghak 10260

T e Te, 0 2763 9828 Fax D 27ES 2000 wivw: co Bl com

s v Soubaan oo L 0 2763 2828 Fan 0 2783 2000 E-mal;

MULTI-POINT GAS TEST REPORT
“Test Data : Feb 20,2023

“él‘]ﬁlpl!m}

Hyinic Analyzer Madel : _APHA-370 2
Manufacturer:  HORIBA. i, Sarial Number : TAFGIOAN
Dilutor Detail
Sulphur Diecide (S507) - _ PPM Manufacturer =
Nitric Chade (NO) e U PEM  Model:
Methane (CHa} FPM Sanal Number ; o
Carbon Mandaxide {C0) PeM
Tylinder Ne. |
Expiration Date ©
Referonce Value (ppm) D;"::‘;;m Diftferance Erar |Percent Esror|  [% Error |

levl 1 [Zem | .00 044 044 044 044

m [ =amo 3873 B} 3z ERE]

Remark - Measurng Range 50.00 ppm Average_DFference (%] 1.78

‘eeeptabie Limt £ 5%

5 Mg D)
\

L] Rdronce valug fpgm| 2 ] —o— Asalya Diplny | 0

Paga 1 af 1
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o United Analyst and Engineering Consuftant Co., Ltd.

! 9500 Wgamsu 41, Sukhermy Agad, Bangehak, Phrakhanong, Ssghos 10200
T Tal OFTGS 2628 Fax 0 2763 2530 wwwLascomRIIATTLEOM E-mk LesBuaeconsuitart. oo

'LO/E‘ =" United Analyst and Engineering Consultant Co., Ltd.

Aol Uidomsuk 41, Bukbumdl Rond, Bangehss, Preakbancog, Banghok 10260

MULTI-POINT GAS TEST REPORT
TestDate & Feb 85,2023

Equipmant :

Madel APHAT0
Manufacturer Serial Number : RTHEZPDH
Standard Gas Concentration Dilutor Detall
Sulghir Digade (50) - . PPM  Manisfacturer b~ e |
Hitric Cnida (NOY) M Mods
Methane (CHy) FPM  Serial Nimber ;
Carban Manomde (00} PPM
Cylinder No-:
Expiration Date :
s = ~ Multi-paint gas test data
Reference Vakie (ppm) m‘;’:‘"“'(':m Oifforance Error |Percent Error| [ Error |
Level © |Zem T 0.00 035 035 0.35 [EH
Level 3 |D.00% | 40.00 F8.97 ‘103 264 L4
Remark : Measuing Range 30,00 ppm Averge Dference (%) 150

1Acceptable Limk & 5%

& l— 1
'go _,/ g
] e
a =
,//
¥ —
1o /'
//
— |

o AT 1

e Réldraece value jpom) 20 —e— Arlymer Digplay | =0

e
Hary M

ot D223

Page 1 of 1
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~ MULTI-POINT GAS TEST REPORT

Marufacturer
Model ©
Serial Number :

Raferanca Vakue (ppm) Difference Error |Percent Errar|  [% Errar |
evel 1 [zem | .09 015 .15 015
level 2 [A0.00% | 40,00 134 347 347
Remark ; Measuring Range .00 ppem Average Difererce (%) 161

eceptalie Limk & 5%

Multi-Point Gas Test Chard

50
D
¥ ’_,-—/ i il
¥ =
1w
i ‘

P

0 Rilirarce value jppe) 70 | [ — | P

Paga 1 of 1 '
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United Analyst and Engineering Consuttant Co., Lid,
T 3 Smi Udorneuk 41, Syt Soad, SBargoha Phrakharan. Baghok 10260
v Tel 02708 2020 Faxd 2T63 2H00 www, com Bk . corm

MULTI-POINT GAS TEST REPORT

Serial Mumber : SEINIMNT

Dlutor Detail
Sulphur Diowde {50s) = M Mamufactures ¢ 3
Mitric Cide {NCY < PPM Modei:
Methane {THy) ma PR Serial Number :
Carban Monaxide (C0) PAM
Cylinder Mo, :
Expiration Date -
Reference Valua (ppm) Amlv:.:;::uplly Difference Error | Parcent Ermor [%e Error |
Level 1 [Zem | .00 0.37 037 037 037
Lol 2 [80.00% [ 40,00 30.55 145 376 376
Famark © Measuring fange 50.00 ppm foerage Cifference %} 207
theceptabie Limit + 5%
ERS

Page 1 al1
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United Analyst and Enginesring Consultant Co., Ltd.
2 el Lidoregk 41, Sukbumeit Foad, Bangeha, Prrakhancng, Sangiok 10260
Tel, 0 263 2R28 Fas 0 2763 2600 www Lasconsultant com E-mall: tant samm

MULTI-POINT GAS TEST REPORT

bt Analyzer Model ¢ APHAA70

Manufacturer: | HORIEA 3 Sorial Number : KPWVIRSS
‘Standard Gas Concentration Dilutor Detail
Sulphur Dexide (50;) £ PPM Manufactimer ST
Nitric: Chdde (NO) - BFM Model
Methane (CHa) BE BPM  Sarial Number ;
Carbiet Mataaide (C0) %15 B P
Cylindes Mo | :
Expiration Date Ay 4,3028
Multi-point gas |
Reference Valie (ppm) Anabyser | ers e prror | Percent Ervor|  [% Ervor ]
| Display {ppm)
Level 1 [Zeen | 0.00 | D41 0.41 [T 041
Level 3 |80.00% | TR I 3543 0,57 A5 [EH
Remark : Measurng Range  50.00 ppe hverege Dfference (%) .53

dAcceptable Limk 4 5%

Multi-Point Gas Test Chart

L] Rdrance value jppm) 2 —=— tmaiyzer Display &0

Calculate by

Page 1 of 1 '
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United Analyst and Engineering Consultant Co., Ltd.

3 Sai Udormeui 41, Suktumvit Hoad, Bangchak, Phracharang. Banghak 10280

Tel. 0 2763 2628 Fax {} BPES BA00 ww com Emak itesnt.com

MULTI-POINT GAS TEST REPORT
TestDate  tFeb 20,2023
Equipmant : Hydrocarban Anstyzer Maodal : APHA-370
Manufacturer:  HORIBA Serial Number : GY2IPTED
Standard Gas Concentration Riluter Detall
Sughur Digde {50) - FPM Manufactirer o '
Mitric Cide (NO) - FPM Podel :
Methane {CHs) FPM Seral Nusnber :
Carban Monowide (COY PPM
Cylinder No. =
Fxpiration Date ©
_Multi-point gas test data

Referanca Value (ppm) Analyser DSBSV | piference rrar | Parcant Error | (% Error |
Level 1 [Zem | 0.00 0.7 ¥z 0.7 [¥3]
Level 2 20,008 | 4000 6.0 ST -5.10 518
Remark | Measurng Range 000 ppen Avcrage Difference (%) 17

Acceptable Limit & 5%

Multi-Point Gas Test Chart |

\

5..
i
ol

\
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1 3 5al Udamek 21, Sukhumyil Aced, Bangohak. Phrakhanong. Banghak 10260

W5 Tel 0 2763 E2E Fax [ 2763 2000 www corm E-mait com

1 A= United Analyst and Engineering Consuftant Co., Ltd.

MULTI-POINT GAS TEST REPORT

Moadel : APHA-3T0
Sarial Number : RATFIBNS

Dilutor Detail
Sulphur Dimekde {502) % POM Manufscturer | it ia
Hitric Dhide (MO . PPM Model ©
Methane (CH) Lo S =% PPM  Seral Mumber :
Carban Mansgide (00 seiile, TR RM
Cylinder lia. ; DEZ4432
Expiration Diate - Aug 4,2028

Multi-point gas test data
Analyzer
Reference Value (ppm) Bisplay {ppm) !fum«vm Errar Percent Brror|  [% Error |

Level 1 |Zern | 0,00 [X5 I 097 n.a7 (KT

Level 2 [60.00d | 0 39.32 | 0.76 -1.99 ET

Remark : Maasurng Range |__Avernge Difermace (%) 14E
Acceptabe Lng & 5%

Point Gas Test Chart

L Rifirence value ppm) 20 [ —s— Analyzar Dby | 50

Pags 1 of 1

wna'n'lain'wqu

Alrgns Specially Gases
Abrgan USA, 110
I gas 6141 Easton Rood

Bldg 1
AT Lipieoompany Phumiteadille, PA 18949
ingasseon

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numbar: E03AIBSE15AD0EC Reference Number  160-801908379-1

Cylindar Number: CC142232 Cylinder Volume: 144.0 CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG

PGVP Number: Valve Cutlet:

580
Certification Date:  Oct 16, 2020

Gas Code:
l: ration Date: Oct |G| 2028 -
Car — Asay mnd G 2012)° cocument EPA
[T icel interiwrence. This cylnder has @ ol snatyscal
Thar are no ona
MGk Dt b GG
D Mat i et 100 im 07
ANALYTICAL RESULTS
Componant Requestod Actual Protocol Total Relative Assay
22 Method Uncertainty Dates
METHANE 4000 PP 4013 PPM a1 +- 1,0% NIST Traceabie 100162020
PROPANE 4000 PPM 4008 PAM ol + 0.7% NIST Tracaable Rl
AR Balance
e e
CALIBRATION STANDARDS
LotiD Cylinder Mo Uncartainty Date
NTRM 02010405 ADTE PPM PROPANEMNITROGEN +- 1LE% Tiea 02, 2021
NTRM 170608 0.067 % METHANEMITROGEN +i- DA% Jug 22020
ANALYTICAL EQUIPMENT
InstrumentiMake/Model Principle Last Multipoint Calibration
MECS FTIR - CH4 - D00928781 FTIR Tt 14, 2020
hicolet 6700 APV 10036 C3HB FTIR Sep 18 2000
Triad Dats Avallable Upon Request

NOTES:MET WEIGHTS: 4,865k
GROSS WEIBHTS: 27.365ky
POW; 5220003825

< wonanly




INNEW ATIVE INSTRUMENT €ALIIATIEN £l
PSETVATIVE I SN T O LT A T R
100 IO O SR TR ) TAII AT EAR,

AT TLASSTS LT SAMEST PIAKAS POV L 1 8 THAILANE

TUL A3 00 FAN S0 B “‘-"’W""‘"
tagelatl.
Certificate of Calibration
Customor
Name UNITED ANALYST AND ENGINEERING Certificate No | 23:-ACT-114
CONSULTANT €0, LTD. Request No  Rex-20123-1543
Addreay = &1 Soi Udomsuk 41, Soklhumyit Road, Bangehaek,
Prakanong, Basigkok 1260
Unlt Unifer Caliliruthon Betails
Mensoremen| iem - Avoustic Calibrusoe Ul 1
Musificiures CEVANTER Range: $4, 114 dB { 100 He
Muodel L8V 35 Voninusent S ¢ Usod
Serial Numberd 44783
I = UAEBFM.01 W55

Calibeution Envirawment sad Details

Temperature (234270
Humidlity 504 20 %RH 1
Barorsetric Pressafe. = (1043 00,0 kP2 )
Rieiived Dale. 20 July 2023
Calibration Date © 4 Nugsiat 2023

Locution of Calibrution - LAB 1 Acoustic

Calibration Procedure - In-house maedhod CP-ACTAI2 basad on 1EC M042:201 7 Elecironeoumtics - Saurd calibrators

Reference Standard Aladel Serial Number Truceahle Due Calibrathan
Sound Calibrasor SV I5A SHITe EEl 31 May 2034

THD 1 2015 1047768 NIMT 31 January 2074

Traceability + This ifi pravidoes shility off Ao recognized national sandard, and o the

realization of the ntermational System of Unks (51)
Niste
The reported Lncertalnty |8 based on standind meertaimy muoliplicd by the Coverage Fictor k=2, providiag o level of
canfidenoe approximandy 95 %,

Calibeated By 1 e Approved By : o
Ms, Noppadon Luarigart M. Pacit Muthayorm
Serviee Calibration Engincer Calibsution Enjginser Suporvizor
lasue Diate = 4 August M23

" iondislalnaunu

Calibration Certificate

Caniiffeats Nunrhor 2123002455
Gustomar:
United Amabyss el Englivering Commltant Co Lut
P, BE Sel Vol 41, Sulimms Sasd,
i, Pl Kuamnng,
Bamghoh, 19200, Thalluad

Modal Number  LaT? Procadiyn Menber  DION.8330

Seclal Mimitae  OOUTIOD Tachnician Aoty Cannan

Tost Aesults Fasz Calibrariza Dam. T3 Mar 2023

Conition Calitwmtiodn Dt

0, i d Tevrgrerature 4 C 202570

Desariptian SouniTreok LT Claws T Humiality 458 wRH £2.0MEH
Class | Sound Leval Malir Static Prossure 86D kFa e3P
Fitrmwars Ruvinlar: 2404

Evabration Mothpe Tostud with Data reperted in 92 1y 20 pfa

PCBATYBIZ. BN 344a00

Larsd Cimds PAMLTE. SIN 077657

Larsastt Dadn COLZE, SUN 0108

Larsan Davis CALION. SN 3078
Comphansa Samdants Compiam o i aryd S Eafiowiny stAndaTs W faned will
Caliotation Gafilicals faimn procedurs D0T1E37R:

|ES 60812004 Typar 1 ANSE 5142014 Class |
IEC G084 2000 Type | APIBES 14 (FOO0E] Type 1
1€t B12K2:2002 ADIS] 5.1 (R200) Cass 1
FEC 8126002001 Chass | AN E1.20 (RE0T)

1EG 81670013 Ciass 1 ARES] $1.45 (RE0F) Fype |

i ariifies sl it duscrited - i 1l % wialed
funieas arermee noled) || i been. ealbied usrg masmiement e racealil k) ik ssmational Bysiem of Uirits {81}
Fecugh the Masonsl ksl of Standarse and Tachmriogy [NIST), or ofher ool i L ISR St [hests B
iwigattamanty of ISEAEC 17 025:3047.
Test agtin ' h e sezpa of

Tevm caafiy o (8 rogisturad i 150 500104

T Bl b 3 lewos g of [ unh Ui iset o thee (i Mfsrenca siandats and & o ke o
campbems, o alianca foam bedn misds for die bastabitly of e (41 dnvios Bos o Lse, fine, eld. Such afowand
e cussnnan &= neetad

] e b
wexdit b made by

™

ungerntes hare sompulnd i encstdnra with e (80 G
srreurags fector of mpgrusimuitely 2 sma {Jral) hes bean solie:
approvnmlely 6% cenfdence loval.

ha Ezpreacicn of Unauttal i rEET |
3 v wimdd ewartlety 1 wxpRER e moendsd urostiig it

This sopoft Mty Fok ba raprlend, wicapt in Rdl, unisss permizsion for e pubkcation of anl appraved absrac bs cheaied in Wiy
et signioation bassany fiva reper

Coermedien st tom Larson Davis LT Manual S SoundTrack LaT § ScondE et Lz, TG00 R O Supporiing Fimmwans Vieson
#05 Ze1pesD

Itss Lskaan Davis ADRIDL L
AVIE — A P SIN

AT g i inbencd wath e clwniting it fhve Larson Dol APO4S 44" b

oy W B ARSON DAVIS

Page Lol d

lﬂﬂﬂ"ﬁ‘hjﬂ’wﬂﬂ

IOV ATIVE INSTRUMENT CALUSATION | A%
IRV ATIVE [RTHUMEST CUL, LTI HEAB ORI

TN BT MO IS TINARENEN ] AR IRANL ALK

AATPHLIE B LD HASILTT P AR IR Ll TR AN

L GR2ET S0 | A

R

Pugw 2als.

Certificute No | 23-ACT-114
Request Mo« Reg-2023-1343

Swund prossire leve Calibration Resilts ¢ Without Adjustment

Calibration Range | Without (an) (an} {1 I A Emilt
(dB) Messured Errr Measured Frrar (=dl | Class | (= dB)
G4 dB /1000 Ha 425 023 E -3 (AR nis
114 8/ W He 11419 Ly - v [ E] 02s
Frequency of Sound prossure kevel
Calibration Range Withisut Adj A A i
[Hz} Migmimeed (Had | Ervor (%) | Memired (He) | Ervar (%) #%) Chass 1{ %}
G B/ 1000 He 1100.060 .0 . + o L)
114 4B/ 1000 Hx 1000 1% . d [EL) L]
Tatal Harmonle Ddstaction plus Nokse of Sound pressuro level ([ THOHN %)
Calitwathon Range Withoot Adjustment Adjusiment Uneermdity | Acceptands linst
(H# Mensured (%) easured (%) (%) Class 1 { = %)
G AR /000 Hi i = 0AD 5
114 dB /1000 He 001 - D40 15
Node 1

Areptanss Sri was [FCRIMAINT Class |

Th = fas b

Enit of Callbration

lengsliimuny

Certificate Numbrer 2023003659
i g s dused wth the premplfie

Colivalion Crack Fravuancy. 1000 He, Reimnnis Sott Pinksim Ll 114 95 o 20 5P

IEG B1BTRA01 D | ANSHASA B 4-d0taiPad.

Patem approvnl for (EC B FBTR-12013 7 ANSUASA 54.4-004P2r 1 muscesshily h.
(P78} or 2007- 3000 refaranios ramber FTE-1. 124034210,

i sunmitied for

3, fof the which the leeta.

i ANEUASE F1, 42014t
Ad midenos was publicy avaitable, from an independent
g e —— & : 1EG B1673-2:2013
L Seratid prater tuby conformead to the ches 1 apscliculions i EC
BT 1203 ANSUASA 51 4-2014F it 1] e s |evel mister sotmilied fr iesting o o S class 1spacfizitions n IEC
T 21:2013 ) ANSUASA S1.4-2014/Fat 1

Semnidards Used
Discripinn CalDate  Cal Tiwe Cal Saniard
Lot Dl A28 Rissichaad Intemsity Calibrior MDD 0TI 01250
Hirt Seientific I8 Termperatind Pritbe ARL02S IG5 T
Larsin Davis CAL2M Acousite Calibrainr WRAT-2 qWAINT2L T
Larson Dl Mostel 831 M3 I04-03-13 TR
ineh Propatarizod Pressore Micraphese 20030506 2004-03-00 il
Low Desortion Cencraior MLIBIF 20230329 [t
Y o Tt /2 Prsinrpifies fr St K01 T | TOLR 0030074 PCBRRATES
Acoustic Calibration
Magsured acconing ta EC B1672:3:2013 10 and ANSI §1,4-2014 Part 3: 10
2 Fpunied
Memsurement st esuls |dlE]  Lower Limis |di8]  Upper L) Jdiy i Terwalt
1000 Hz Hao AR 1430 B4 Paes
Loaded Circuit Sensitivity
P——— WA ViR B ViPs iV R eeramy
1000 He 50,14 544 <4833 044 Pase
— Fonil uf invassressent vemlts-:
Acoustic Signal Tests, C-welghting
Messured according I |EG B1872-3:2013 12 and ANSES1.4-2014 Pant 3 12 using a comparisan coupler wiik Ut Under Test
(LIUT) and rafarmnce SLM Lsing slow i i for i IEC 167212013 5.5; ANGLE1 4-2014 Pat
=53
= Exgmnded
Prequeny filz} Test Rosit 0] Rxpeewe ] Gmer Lt (4] Vpper Lt RO e
125 24 R 120 (] n2d  Poss
L] 08 .00 070 am 023 Prass
L an -100 S0 180 0Ar  Fass

~ Entl of mussaremen revibi—

LATEON DAVIS - A PCB DIVISION
161 Wess 200 Nurih

Py (1T 84011, United Stanes
Thetcib i |

©LARSON DAVIS

TS

DN s €1

I.E)ﬂﬁ'ﬁ‘bjﬂ'wﬂﬂ



Gartificate Niviber 20730035658

Self-generated Noise

Magsutad accarding o IEC G1672-3:2013 11,1 and ANS) 51.4-2014 Pan 3 11,1
Memmremet Text Bevah €8]
Aewnighied 40,5

~ End of msvirisnest resuli—

~ Ead af Tepari—

Signmary: _ltcod 8

| ARS0R DAV - & PCH DIVISION

7
L Wast 820 Norih. oty
Frwes, LT A0 Lt Seate %ﬂ I%

Heati-00|
T Page 3uf 3
Cartificats Number 2629003635
Edumrnrds ol
Tescripdan Cul Daie  Call e

Hart Seteifie 26206-H Temmperdiure Probe
SRS [WS300 Uit Low Distertion Geseratir

202040828 30230529
TN IS

© ARSON DAVIS

o il O

li)ﬂﬁ'ﬁ‘lliﬂ’wﬂﬂ

Cal Stumdard
LOETIH
BT

LARSON DAVIS - A PCB DIVISION
TRAT W 820 Marh

Provo, UT 84601 Useited Stmses
F1h-A-000 |

LTI

®LARSON DAVIS

i e i

lﬂﬂﬂ"ﬁ‘hjﬂ’wﬂﬂ

Calibration Certificate

Cartificats Number 2127007838

Curslomar:

Unmited Anabyst muil Emginrering Copssliust Co Lid
N, W Sol Udsmank 41, Sakhenn i i,
Bunehak, Pl Khusasg,

Banghole 10068, Thailaud

Modre! Number  LxT1

Solnl Mumisar  DODT302

Tost Results Pasa

Initint Condition  #5 Minutactmed

‘Description SoundTrack LaT Class 1
Clags 1 Sourd Lesal Matsr
Firmware Aevieion. 2404
Evatuation Metfod

Procedurs Namber  D0OD1.BITE

Tochmician Jgoot Cannan
Calibration Date 23 Mar 7073
Catlbration Bue

Temporatiss 2382 0 sOREC
Humldhiny 503 WRH £ 2.0%AH
Static Pressirm B61T WPw  +013kPg

Tested stermealy Using Lamon Dave PRMLET | SN OTPE37 and & 120 pF napactar 1o similate

miiPa,

dl i B rm 20 P in byl 500

commined with

Coumgiiarcs Standards  Gompliant

th falcraing

Cafitration Cartificate fram procedars D001 1334:

VEL GOS5I-2001 Type |
IEC 806042000 Type 1
VED 642522002

IEC #3672:2013 Clags 1
FEC 6£280:2001 Class 1

ANGES1,4.2014 Clarss 1
ANS| 51,4 RO} Type 1
ANSI 5125 (R2007)
ANSHS143 (R2007) Type 1
ANSL 51,11 (R2008) Olass 1

" s seatod In

prmoedurs
(uniues aitersies puled). 1t has Seen cikbyted Using messdemant sentars imoeatle o e Inberratonal System of Unis (511
wrough it Mol Insithite of Stamcieds und Technology (NIST), ar oth nalnal maswement Faiies, oo meess the

Fngulmmnls of IBCVET $T2E20NT, Tt pobnts
wetin of seormditntion.

The guitlty sysiem iz registersd in IS0 S000H18.

{0 #a not tall within this Istortan’s

This cathrafion i n droc corparton ol e wrl urdse sl 1 T Rt deeenes standants ana o nol ivoke any samping fans o
it )

coreletn e o s, o oz,
o cambimes i nasdod.
Th it pomputed in the 150 Geide (& the Unsostatly i foun A

2 i 1 s boen mogtie: oy ecrees ¥
appmarzately B5% conficence kevel.
This repor may not be reprocuced. sxoept in bl o ol bienad In weting
froen the organisation msdng fhin reporn
Comacicn dale from L T Manual for TA at, 1TTHLO1 Rav O Sopportng Fimmwars Vason
405, 2019-00-10

Caliraton Clieth Frequency’ 1000 Hz; Refermnce Sound Prassee Levet 114 dB m 2048

LARSCM DAVIS ~ A PCH DIVISION
1681 Wosl B30 Nord
Provyn, 1T $4601, United Snnes

SLARSON DAVIS

716840001
ELLNTIRNAR OO LAY B )
'
enaslumunu
Cortificats Number 301005835
Z-weight Filter Response
4 "
e
= “*
o i 1] ;
i = g
- w - ik H
i o A " wf
¥ L] X
i
n ]
" an
h w ™ ) oo e
Fraquency [Ha]
— e W Doyt o it LI e Lpoer LMt |
ol i i L L A SHA-2014 Fult
I AV71 017 5 5 0 ECES1:2004 B and .27 15 3804 2000 & ANS| $14.1909 (RE0N) 51 and 1111, ANSH 5149094 P 1: 55
P g : i
R — Teu Mo W] Devtason (4] Lawer s (4] Vg Wit 81 m Rt
[ a8 045 A4 0 015 Fass
g0 e o 030 s p1E Pass
12580 005 004 -0.30 0.50 01t Pass
= s 208 030 0.3 otE Pam
118 g 04 030 0.3 018 Pass
1,000.00 am 00 .30 0.3 016 Pass
1,895.36 a4 a4 0.3 0.3 015 Pass
298107 A oz .30 .30 015 Pass
784520 we anz a3 03 015 Pass
18,848.93 <l o1 042 L 01s  Pas
10,957 52 0. 041 01 Pams

LARSCRN DAVIS - A PCH DIVISION.
1681 Wowt B30 North

Frowe, UT 84601, United Stases:
T1i-684-0001

Srta ki

SLARSON DAVIS
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I.E)ﬂﬁ'ﬁ‘bjﬂ'wﬂﬂ



Cortificate Number MZ3003518

A-weighted Broadband Log L ity: 8,000.00 Hz
u
" L8
g~ o
‘E W % N % % % ® & % - —
£l
-
B i

Srondbiand level insanty pradummed secondng b IEC BT6T2-3:2013 18 and ANST 81,4-2014 Part 3. 10 for ctwepliance 1o [EC 5167212013
5., s S804 2000 £, 1EC 612522002 & ANSH 51,4 (RID0GYE 5, ANS| S14-2014 Part 1 515, ANS1 54 43, (Ra007) 8.2
Fapuded

Toovel i} B (B Lamer linké |48 Uppertimi oty L RO et
36.00 0,68 -0.70 i 0,18 Pass
3700 o 0.70 0.7 0,18 Pass
06 048 070 470 018 Pass
2800 0.3 0.1 0.70 0,18 Pans
4000 023 -0.70 070 0,16 P
4100 08 0,70 0.70 o016 Pass
4200 053 0.7 L.70 [AE Pasa
4300 o .1 070 fa7 Pass
4400 006 -0,1a 070 T Fass
4540 004 .7 0.0 .18 Pass
00 a0 0.1 (5 G Pass
aro0 am .7 ore (R1 Pass
4800 .01 070 o7 Bif Pass
4200 02 070 o7 016 Pass
5400 008 070 o7 BB Pass
.00 0,06 Q.70 o7 ot P
4,00 108 070 o7 b6 Pass
64,00 .05 .70 07 ('3 Pass
74.00 00k 170 070 (AL Pass
T8.00 108 ] a7 016 Pass
B4.00 .05 AT a7 16 Pass
.00 025 070 .70 016 Puss
8,00 08 470 070 01E Pass
i, nat 70 (5] 018 Pt

104,00 (L1 LTD 0.0 a5 Pass
10800 oot 270 0.1 018 Pass
114,00 [ 070 a.i 015 Fass.
M0 041 470 0. 15 PPass
124.00 000 070 .7 15 Pass
12800 000 470 a.m 096 Pass
134.00 a0t 810 a7 018 Fass
13600 -0 0,10 (] 0,18 Fags
137 00 000 -0.70 a7 018 FPass
138,00 000 -0.10 0.7 018 Fass
13600 [ 0,10 0.7 [RE] Fass

00
— Fnd ol messeremen resilty—

LARSON DAVIS - A PO BIVIRIDN
L1 West K20 Norih

Pre, LT 4601, Unltad Sty

T 4-c001

SLARSON DAVIS

TN BT M

AEIT

'
enaslumunu
Cortificate Nirmbor 2073003635
Gain
Gt messred scccrding 10 1ED BLET2E2043 17.5 and 174 anc ANS! 814-2014 Part ) 173 and 174
Measremeal ot Rl 8] Lower Hult (48] Upper it 100 m""";“m foault
0 dA Gain 2395 9390 w10 610 Pass
0 B Cain, Linserily anaz 4030 70 81 Pass
OB Low Rangs 2100 9380 D10 LS Pass
©BA Normal Rangs: 24.00 M LR 15 Pass
— End of sesisrsasent resadii—
Broadband Nolse Floor
Se-aneraind e mosmrd acceedi b (E0 AYRTE-S20TS 103 and ANB 5142094 Part 3 1.2
Musstirement Test Beanls |l W limir |45 LT
Aaighi Hicime Finor 2743 38,00 P
Cowmagnt Moise Floar 26482 35.00 Pags
Z-weight Noéae: Fioar 3343 00 Pas
— sl uf mrassrvsnent resilie
Total Harmanic Distortion
Mensirrsd using 1/0-Cictzva o
Miraiurement et Mesult JdB) Lower Link [4N) Upper Lt a0 g el
10 Hz Signad 135.81 136,08 136,85 045 Pas
THD .52 5600 no1g Pass:
THEMN 6248 SR00 (TR Pass

= End of messurvmemnd reslis—

LARSON DAVIS ~ A PO DIVISION
1681 West K30 Norh

Provo, UT #4401, Urated Simies
TLe-bRa-0001

SLARSON DAVIS

1000 25T Hps ©

SIS

lﬂﬂﬂ"ﬁ‘hjﬂ’wﬂﬂ

Cartificate Numbar 2023003555
Peak Rise Time
Pk riai time perormnd oo o 1EC S0657:2001 944 aed ANS! 51.4.4983 {R2008) .44
Datalins = Expamded

Amplitude |41 ol e Mol (88 Lawer thl D1 Upper Byl (457 sy L
137,85 40 tegative Pulse 13639 13381 13594 .15 Pass
Paaliiva Pulse 13836 133,58 13588 015 Prss
30 Negative Fulss 134,11 13391 136,84 015 Psn
Fastivg Pulsa 134.04 13384 135,80 0I5 Pasa

— Fond uf messsurement resubis—

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12,0, 22,0, 32.0 ¢B below Overioad Limit
Crest Facirr mresssurie wecording I 1EC BOSS1 2001 4.2 ani ANSE 51 -A983 (RI008) 4.2

il JTH] Tresl Faibur “Test Result [45] Namits [T Fajrainled Uisetulity |85 Heanht
156,85 a VLD +0,50 035% Pass.
5 oD +1.00 0151 Pass

1o ovLn 4180 Q481 Pass

126.66 8 013 +0.50 Q151 Pass
B 043 +1.00 ERCES Peas
10 ovLD 1 1.50 0183 Fass

16,88 3 012 +050 015t Peas
[ 213 +1.00 PRTES Pasa
i 0,25 £ 130 [SCES fiand
10666 4 .13 3050 0154 Pasa
5 .13 +1.00 015 Pas
L 0,23 £ 130 051 Pass
~ End of mewmement revlie-
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12,0, 22.0, 32.0 dB below Overload Limit
Crest Faciar ad Gl 5141083 {RA005} B.8,2

Amigtituidn {451 Crent Faztae Test Rerabl [dW] Liesita o). Expaniled \neeriuinry (48] Benli
136,65 a ovLD £ 0,50 LIe% Pz
a VLD £ 1,00 016t Puss

W0 VLD £ 150 0163 Pass

126,85 3 .10 £0.50 kS Pass
) 010 £1.00 Q161 Pass

10 oD # 150 0167 Pass

&5 3 -t 050 063 Piiss
§ 010 * L0 [ RLES Pasz

0 .33 £150 0154 Past

T k] 011 e0.50 06§ Pass
& o1 =400 [XCEs Py

1 248 =40 [RERS Pz

= Enil of messsrrseni resali—

LARSON DAVIS - A PCR DIVISION
16%] Weat K200 North

Prava, UT #4601, United Seales
ThieER40001

SLARSON DAVIS

ARG ) Ry 01

.
enaslumunu
Cartificaty Numbar 2073003635
1/3-Dctave Self-Generated Noise
2
g .
} u
} .
!
- - - - - =
Frequancy [Hi}
Sl it
The SLM i st tn ki rangs,
Feequency [Hz] Tent lnlh'_li'!l Vippesr Tt 5] Hemb
.30 e 24.60 Puuy
B 1a8E 24.00 Pasn
100 1847 235 Pass
AFEL) s 240 Pass
1600 VE1E pra) Fasy
2000 1542 s Pass
2500 76 28X Fasa
M50 1347 50 Pass
anoo 1244 020 Fags
Boon 1187 16.80 FPasg
300 106 1780 Pasy
Bong a.80 1860 Pess
LR 837 15.90 Pasy
12500 BBd 1870 Pasu
160.00 a0 1550 Pasa
200,00 rm 14520 Pass
25000 T8 1620 Pass
1500 Tar 1520 Pasa
AD0LOO A 1870 Pasa
500.00 a10 TR Pass
830,00 813 1660 Fasn
800,00 arr 17.30 Fass
1.000.00 1047 1840 Pasn
1.350.00 1"A3 1890 Fass
1.800,00 1188 1880 Pass
200000 1285 2080 Prss
2.500,00 1382 2170 Pass
3,180.00 14.73 2260 Paas
440000 1668 23,50 Pass
5,000.00 0655 24.50 Pess
300,00 17.58 2650 Pass
800000 1861 2850 Pats
10.000.00 19456 A0 Pass
1260000 2058 2850 Pasa
16,000.00 21.55 2050 Pass
2000000 54 L Pass

LARSOIN DAVIS ~ A PCR DIVISION
1681 Wesd €30 Norfh

Provn, UIT %6001 Utind States
T16-534-0001

SLARSON DAVIS
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Carifficate Numbar 025003635

~ Kl of Heport=

Signatone: _fegok

LARSORM DAVIS - A PED DIVIRION

Wi K30 ey
s o W, SLARSON DAVIS
THEE00 GaEr W ViR

prree!
TS S . Page Sl Al
l
Cortificate Nimbar 2023003871
A1 atagton- in csed Wil the crommyifier.
CaRbraien Chack Faguancy; 1000 He; Referancs Sound Prossum Lovat: 114 ol m 20 o
Prindi | atzoedanca 3/ AFFRUASA £1 42014 Pty
Pt apprenl Vo 150 §1375-3:2093.) ANEIASA 51 4-3114Part 1 saoaatully complieti by Phyrkiinch Technischs Bundanansal
PTI8} on 2007-10-08 rafrmos number FTE1./2-4034210,
Thet soused linved mattar sutenitiod for t=eing “M'W compietad the penodic lests of IEC 81672-3:2013 / ANSMAEA 51 A et
3, for the vt e peronmed. As ovidoncs et petsicly mviiils, $omn independent
approvrg e resuts of tmeta Betordaecn Wi [EC S1BTZEI0E |
MEI 42014 1, el sler ditsa 1 Iec
BT ARSIASA 51 4-31 ATw] 1 fou sourthovelmter suerelid o v o o he coms peciicatioen in|EC
TR ANSUASA ST, 201 AFe 1
Sraninrds Usad
Deneripilin Cal Daie Cal Due: Cal Seandard
Larsm Chivts CARIY] Meslduail ity Cabitmioe WA 0250500 0230
Hun Seienilfic 262611 Tamperssm: Prabs: WAQT5 I WHI798
Wit Tisis CALIN Acuustic Cxlibnior WL I [ ]
Limwon avis Musdeel 3] WD WAL T
BCR FTIALY 172 inch Prepobitined Pressae Micophone JE23-010-06 2000441386 WTIES
SHE T340 1ltr Low Diistartion Genstane LA TLETE [Ehat
Laicm Dravin 1777 Prenmplifier for Moded 831 Type | 0438 20004 T% THHROOOITAT
Acoustic Calibration
Mansirsd seoondng to [EC 8167232013 10 and ANS§1.4-2014 Pan & 10
Mewsiscement Toot Mol (4] Lyeer Lt 6] ey w08 “‘.“""m el
1000 Hz ant 113,60 11a.20 034 Pams
Loaded Circuit Sensitivity
% ‘Tt Resall Rarwer Ll Upper Limis Eapsnded
Memsursment Wil
[Bre LV Pal ] V) et VP Uneertaimty il
1600 He 5042 244 8.3 01e  Pass
— Kol of messurement rrvait—
Acoustic Signal Tests, C-weighting
Mannured desonding b [ES §1672-3:2013 12 and ANSI 51.4-2014 Part 3: 12 iseng a companson coupie with Unt Under Test
{ULIT) aindl reference LM using e lovel far fance (0 IEQ 6167217013 5.6 ANS! S1.4-2014 Purt
1168
d il : . . Expanded
Frequueney (1| st Besuli W] Expected [R]  Lawer Limii jilli]  Upper Lisie [al] 1 a8 Hesubt
174 1R 090 20 L] 023 Fase
Toan 044 040 070 470 nz3 Pass
8OO0 a4 A <5501 A.480 03F  Paas
= T of menssressment reanlie=

LARSON DAVIS - PCH DIVISION
L6k Wit M0 Nt

Trave, UT 84001, Unitedt Scates
Tht-e84-0001

SLARSON DAVIS

T TageTard TR R e O

lﬂﬂﬂ"ﬁ‘hjﬂ’wﬂﬂ

Calibration Certificate

‘Cortificate Number 2030003673

Cirsfamer
Uniteil Anabyst anut Engineertng Consadtant T LT
e H1 Sl Uk 41, Sukim i Rand,

Mol Numbor a7 Pracedurs Numbar 000075384

Surtel Number 1007310 Tachnicten Jacob Cannan

Test Rosults Pass Callpration Datw 24 Mur 2022

Calibrarion Dus

il il Lo oy Temporatum W4T W #025C

Description SounaTrack LeT Class 1 ity SUA WRH e 20 %RH
Chas 1 Sound Layel Maler Static Fressuns BEED KPa. =03 WP
Firmware Revision, 2404

Evaluation Methad Testod with; Duata roported In 48 re 20 pFa,

Lairagn Dwsis PRMLAT 1. SN 177545
PCEATTHIZ: SN 346240
Larson Dhavin CALZ00, SN 9074
Laraon Davie CALZST, SN 0108
Comprimnce Stendards Carmphant 1 Feamulaciun Spoctestions and the fiowing standands when combined will
Calluraticn Caricaty from procsdure D001 8378

IEC 806512001 Typa 1 ANS]E1.4-2014 Class 1

BT 50804:3060 Tyme 1 ANS] 514 {008 Type 1
IECH12622002 ANS!S1.11 (R2009) Class 1
FEC FIRE0-2001 Class 1 ARSI 51,25 (R2007)

BEC BB 2203 Clasa | Al $1,03 (H2UDT) Type 1

Ismig ol curtitan that l-lnmuumdmbum s o exceeds ak specificatiors e wised 1) o efersncad procedkrn
P} P

mn.u o L gy  or ot reiongl
W o 1BOAEC 1T026:2017.

mstites, and mns e

“The qualty sysiam s regitend W 150 BH1 2018

o diact compar Teferece L
wrnplotn, Ma e o e test duvios due o whe, e, #ls. Such ligwanced ol be madi by
e st 8 oces.
o | tha 120 Cuidn o thn 21 of Urnesininty SUME A
7 g has bean L unonruiy . axpe pan ,
approvinasely 8% morfidercal vl

Ths tepoet iy Fil s pduoed, exoept in Rl unkss permissian for the puticatcn of an s AbaTia & abisned i wing
ram the crgarizaton lbaing this rapar.

Garmsetion duti from Larscn Dova LeT Mangal ko SoundTrdk LsT & SoundExpan Lat, (770,01 Ry O Sopporing Fmmuare Varion
ALE 000

For 114" micriphones, e Lamsn Dyl ADROZE 1/4° tn 12° soapior o s with S sslibemons and the Lamon Ouvie ADPMS 14”10
LARSCN DAVIS - A PCB DIVISION

1681 Wit K20 Nk £557
P-m.u'mnnl:ummm (= .lﬁHSUH ﬂMﬂS
TT-REA0001 o R mCH
pURRR T A U ) Page lof3 D s Bev ©
'
enaslumunu
Cartifipate Number 2023003673
Self-generated Noise
Messuied ausording fo (EC 1A72:3:2013 11.1 and ANS| §1.62014 Part 3 11.1
Measurrast Teat Resath foll]
Aowaightad 4008

= End of meusuremant resilts—

~ Kk of Repori—
Segnmary:
1 ARBON DAVIE—A LB DIVISION Py
L A s I ®LARSON DAVIS
T t=fik-0001 e ok I
-1 2ETOR 81T Tage Yol § L A0 By O

I.E)ﬂﬁ'ﬁ‘bjﬂ'wﬂﬂ



Calibration Certificate

Ceriificats Numbor 2023002058

Crnivmar:
Undodt Anabyst amd Esginesrlig Conmustund O Lol
Nit M1 ol Udams 41, Sablurmls Roml,

Raigehisk, Phra Khassns.

Hanghok. (0260, Thallund

Model Number  LsTt Procedyra Number  DOCOT BITH

Sarial Numbar 0007310 Trehmiclan Jacol Cannan

Twat Rasutis Pass Cailbrution Dits 23 Mar 2023

Calibration Due
AnttirComibioe; SxMaisteg Tamparature WE T 20T
Dascription SaundTrack LxT Class 1 Hummieity 408 wmRH =20%RH
Clann 1 Saund Level Medar Static Prassure A60F kPa  =0T36PR
Fimmwars Revisian: 2404

Evahsation Method Testend slociiically using Larsan Daves PAMLT  S/N 077645 and a $2.0.0F capacitor ta aimulale
micrephone canetance. Data reported in 65 r 20 pPa assuming mikcrophane sensitivily of 50.0
miFa,

Compliance Standards  Compliant 1o il whan
Cafibeution Certificata o procedure DOO0.E3B4-
IEC BOGE12001 Typs 1 AMS] 51 4.2014 Class |
1B BOB0L:2000 Typs 1 NS 574 (REDGH) Type 1
IEC 612522002 ANSI 51,25 (RI00T)
IEC G167420H13 Class T NS E1,43 REI07) Typa |
IEC 61260:2001 Claas | ANSES 1 (R0} Clans 1
s al

Insnl'm = nras e of Units (31

mhmmﬂmwmuﬁn.umman-mmumw mets the

st ol 1BEEC 11252017, Tst ralnes the

acnpe of scoredtation.

Tt ety Ayt is registeresd i (5T 00012012

a et unchar bt it ¥ L

Awarplotn. Mo o W, B b sk et mnde by

the costomes na reeded.

The reonaintes wors Cammicd b atsandunes Wi e remonl {GUML A

of 2 1 appied
apormdmately #5% confidence level
This report mary nal be reproduisee, e in ful, i I warfing

‘e e avganienii isiing s rapart

Camettinn dats from Laveon Davis LxT Marasl for SoongTreck LT & SoundExpert L, ITT001 Rey O Sopporing Frman version
400, pUA0 T

Calivition Chaes Fruquancy: 1000 He:. Rslimnce Sound Sresnsme Level 114 68 ra 30 5.

L ARSON CTAVIS - A 0 DIVISION, ey
16K West 520 Nemth £,

©LARSON DAVIS

Provo, UT R4GT1, Unised Seates i
140001 e
MEEFATTIANR Page 1 &l 8 TR T R 5
.
enanslumun
Cartificate Number 2073003658
Z-weight Filter Response
3 .
“ i
b — 24
g = i
E w | B e .
i » - §
lfi “g
o * ™ e s o]
Frequency [Hz]

{_nm B Dovietan o Lower ond e U v |

st of 3 and ARSHS1 62014 Part 3) 13 for pomgfinnce i
EC H1872-1 2013 5.5, IEL'.I!MMMI B w820 [EC Bmlmﬁc ASHE1 A 19863 (R2006) 5.1 and 8.2 1; ANSI- 51, Hﬂl{ Pl 1: 5.5

Vrequency [ Test Hesuli WY Diviatien fatl] Lamwer Mmit [d5) - Upyper Soull g ummn-n lm Roals
a3 - .38 a1 033 [ Pass
B30 €07 -a.07 030 ®aa o1s Pais
124,88 0.4 o B ] 0. 813 Puzs
LW 05 005 030 i 015 Pass
B0 002 2.0t -0.30 630 s Pass
1,000.00 nao oo «0.30 o3 015 Pasa
1,695.26 -4 003 0.3 030 045 Pass
3,081.07 001 -am 0.3 n3n 015 Pazs
T.o83.20 o 003 0,30 oan 015 Pass
16B4E.83 Q08 008 .42 paz 015 Pass
15,952 42 -0.38 038 a1 041 .18 Pasa

LARSON DAVES - A TCH DIVIRION
LBRY Weal H20 Nedth

Prava, UT #4601, United State
THE-6H4-0001

SLARSON DAVIS

Ty T e

ERRET FE

lﬂﬂﬂ"ﬁ‘hjﬂ’wﬂﬂ

Cartificate Numbar 2023003858

Standards Uved
Dyarriptiun Cal Daze Cul Due Col Stundard.
it Seieniific 226 Terprmmiung Pioke DOTI0E-I5 0005 TR
SR 15560 Ulern Low Dstortion Cenensbor OO0 G0 DOIET

LARBOM DAVIS - A PCR DIVISION
TR Wissl RI0 Nirdh
Trovu, UT 84601, Usited Staiay

SLARSON DAVIS

Tho-fEE-00
83 TITARLE TONLIET N (]
'
enaslumunu
Cartificats Mimbar 223002058
A-welg! Broadband Log L y: 8,000.00 Hz
i
e
- -
_E ™ .
)
IE a h‘“ @ § = = & % ®m " = . )
as
=
an
a8
“b
e T s nn i T ™ i
Ll inj et |05
Bruadivand pedfurmet 7013 16 42014 Pt 2 IEC B187-1300
6.8, Imﬂuﬂm&? 1EC A1262:2002 I AME| 51 4 RZ00E) 62 ms‘ 4—&14"-'1 11 B, ANSI S143 (RIN0TY 62
Leve ) Fert A oo Bt 48] Upmetmit e B
36,00 05 470 (B0 018 Fass
3740 nsa 4170 oo e Pasy
38,00 41 .70 070 15 Poas
30,00 027 .70 07 .18 Pass
4000 0.5 ] azo LaL] Pasas
4160 0.1 470 0o 015 Paus
4200 096 0.0 07 g Pasa
4200 007 -2 00 07 Fagn
44,00 0.07 .71 oo o7 Fass
44000 a0 a1 70 o Fann
44,00 o 270 0.0 o6 Pass
47,00 .00 070 a0 (R Pass
48,00 0.0 010 070 ol Pass
48,00 0 070 a0 0 Pass
54.00 08 070 a7 016 Puss
58,00 106 0.7 o0 016 Pay
4,01 .01 0.1 a0 016 Pans
68,00 08 -D¥0 am o1E
7400 07 0.7 0,70 016 Faas
.00 ~008 -0, o 81} Pagn
B4.00 008 . 01 016 Fass
800 a7 .70 7t 016 Pras
2400 o8 -ore nm 018 Fpaz
6,00 -b.ot -0.7a i [ Pass
104,00 0t a7 670 01 Pss
1060 002 -o.70 0.7 0 Pasa
400 .00 070 0.70 016 Pass
RO b 070 0,70 018 Pass
124,00 002 0,70 070 018 Pass
12530 a0 470 4,70 015 P
13400 002 a0 070 018 Puis
19800 -0z 00 .70 015 Pasy
137.00 ~-iH .70 L] 016 Foss
13000 -0 B 070 035 Poss
12800 003 a7 .70 035 Pass
140,00 oz 470 o.7a [RE] Pass
LAREEN DAVES — A FCB DIVISHIN ®
1081 West K20 Noch
P, T 401, e S LARSON DAVIS
Fio00l i
IV I YT AT ey O

I.E)ﬂﬁ'ﬁ‘bjﬂ'wﬂﬂ



Covtificate Number 2023001658

— Esil uf measurresent resules—

Peak Rise Time
Pk it e ccoding fo TED SO 2001 €44 anit ANST 1411183 {20061 54.4
A (48] frainn () Realt Lawar Frpded gl
Lt L Test fang H [T Wippaer lesit Ja5t5 Uneertainty [40]
13t 10 Nagutve Fuse 180 12155 13855 045 Pass
Pusillve Pulse 135,00 13052 136,52 015 Pass
W Megats Fulse 134,07 13355 13855 015 Pass
[T 107 12352 135.52 015 Pass

— End o msupurement resulti—

Pesitive Pulse Crest Factor

200 ps pulss tests st 2.0, 12,0, 22,0, 32,0 dB bolow Overload Limit
Cresl Facior mansand aoconding to M BOES1:U0 14,3 and ANS] §1.4-1983 (R2006) 041

Asmgrivnide jd5] Crnt Faclue Test Besialt |40 Linnkts |1 Expuiiled Ussirtabaty jdiij Tl
136:66 3 oo £ 050 0153 Pass
5§ oo 100 0153 Pass

L OVLD 1,50 n163 Pass

126,65 3 013 +DE0 (1 B1- Pass
5 -0 +1.00 0181 Pazs

10 oD +1.80 015t Pase.

EES 3 17 10,450 0163 Pas.
& a4 +1.00 [(R1F1 Pazs

0 <136 L5 0351 Pass

108,85 3 013 +0.50 ['RLE 3 Pass
& ot 10 CREES Fass

o 025 1.5 0951 Pass

= Bl of megsurenent rssli—

Megative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Ovarload Limit
Lireal Factor mensureel noconding to S5 BOGS-2001 9.4, and ANES 5141083 2008} 04,7

Amgilicas 05 Crest Factoe Test Rl [} Hbifes (0] Expanded Dncertaints jilt] Result
136,88 3 ovin 2050 nis3 Pass
5 oD 100 Bi6% Pans

0 oo 140 0153 Pags

e 3 an + 050 oisg Pass
5 o1 1400 0354 Puss

0 ovLD +1.50 064 Pass

HERS a 0.1 +0.40 015y Pass
i 10 +£1.00 |16 Puss

10 423 £1.50 [REE Py

10685 E] an £0.00 05 Fass
E 12 £1.00 LIREE S Pass.

L] e + 1.60 0A5E Pai

— Kl of meusnrement resadiv—

LANSON DAVIE - A PCR DIVISION
16K Wiesn 820} Mrriby

Feown; LT #4801, Unived States

T 6-84-000 1

SLARSON DAVIS

T S e 67

LAt

li)flﬁ'ﬁ‘lliﬂ’wﬂﬂ

Cortificats Miier 023003658
1/3-Octave Seli-Generated Noise

=

=
§l -

=
; w W
E w0
2o
£ .,

! " -l mo fsed 1000 0 TGS

Frequency [Hi

The SUM i ant in iow range,

Wroqueny |11 Teat Reanit (48] e il A7 Tersudt
B0 M 2480 Pass
B0 1878 2400 Fass

10.00 1787 21,50 Fass
1250 1887 .00 Pass
1600 16:25 2290 Fass
2080 14,64 2240 Py
2500 13,08 2230 Pass
315 138 2450 Pss
40,00 128 2020 Piss
50,00 .55 1880 Fass
G300 1050 17.80 Pass
50.00 £ 1680 Pass
10000 B 1680 Py
12500 .51 1870 FPass
18000 B4 15.50 Fass
00,00 7.4 15 Pass
25000 T2 15.20 Pass
31500 T4 1520 Fasg
44000 700 1570 Pas
000 B4 16,00 Pazs
IR0 &G VBB Pass
20000 03 17.20 Faas

£ uan a7 018 Fass
1290.00 078 18,00 Pome
1.600.00 1,74 19,80 Pass
200,00 1250 20,80 Pans
2,500.00 1350 T Pass
3,150.00 1448 20 Eass
4,000.00 15,43 250 Fass
5,000.00 1641 245 Pass
8,300.00 17,40 25.50 Prss
000,00 18.38° 2650 Pasn
100,000.60 1937 AL Fass
12,800,600 2041 2850 Pane
186,000,00 2138 2050 Pany
000,00 23 anan Paay

— Fnd ol mernenresment vesnli—

LARSIN DAVES - A PCT DIVISION
L6R1 West 820 North.

Py, UT B401, Unlted Seates
Tifebdd-H0 1

PLARSON DAVIS

R AT R

AT

lﬂﬂﬂ"ﬁ‘hjﬂ’wﬂﬂ

Certificats Number 2623003855
Gain
nocording in 17 ] 17 A &g ANEL 51.4-2074 Part 3. 17.3and 174
Expuided

Mynnapeninel Test Meatht (0] Eower it (78] Vppoer lisd 05 ineertalnty i Resubt
18 Gan BaES aa.80 n 115 Pesy
1 6 Gabn, Linaarsy 4114 40,40 170 118 Pess
OBA Low Rangs 8400 21.90 8410 .18 Prss
B4 Normal Rangs ] 9320 .80 IRES Poms

— Fed uf mswsnrwnient risulti

Broadband Nolse Floor
Ead- AUET2-20TH 1.2 and ANSEEL 42114 Pam X 1.2
Mraurmest Test Resalt ] Upper lisl 45| Hosalt
Aewpiht Moise Floar 2690 36,00 Prts
Cowsight Notse Floor ] 3500 Pass.
Zownight Molse Floor w2 .00 s

S T ———T

Total Harmonic Distortion
Masaiined ing 1/3-Octave o
Mesticeinient e R @] Lower Linf 4] Upper Lt [l St it
Unerreziniy fB]

10 Hz Sl 125,55 13505 13666 (A1) Pass
THD 5881 .00 Doty Pasy
THOH 278 58,00 vot g Fass

« Esd of messurement resuliv—

LARKOR DAVIS - & PCR NV ERION
1681 West 820 Narik.

Yrova, UT 34601, United States
TIh-634-D001

©LARSON DAVIS

TR0 T B 13

LT

Lanmi‘bimuqu

Certificate Numbar 2623003858

1 ATSEN DAVIS — A PCA DIVIRION
AR Weest 820 Nurdky

Prow, LIT #4601, United States
Tt |

SLARSON DAVIS

T T R G

wmaImTOm
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

45145111 Sirintharn Rd B B

10700 THAILAKD WSC-TISITIS 17005

Tel.(-2435-8800 Fand-2433

167 lical ithil com hitp:, om

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
LR RRAE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Equipment :
Manufactorer :
Muodel :

Seriul No.:

1D No.:

Condition As Found ;

Customer

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Reeeived Date :
Calibration Date :
Date of Issue :

Calibrated by :

Cert. No. : ACLI2082
Pages 1 lofg

Calibration Certificate

SOUND LEVEL METER

LARSON DAVIS

L T2 Microphone 375802 / Preamplifier PRML x 128
DOOSZES (0117321 056076

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
Bl 501 LIDOMSUK 41, SUKHUMYIT ROAD,

BANGUHAK SUB-DISTRICT,

PHREAKHANONG DISTRICT, BANGROK 10260

THATLAND.

[ S00 =20 ) L
TR JANUARY 2022
26 JANUARY 2022
2B JANUARY 2022

Mathakom Pisuipaisan

Approved by :

This certificate is issued in

<
{ Thanakul Petchurai )

with e i of ISCVED 17025 standard, muy not be reproduced

other than in full, except with the prior writhen approval of the head of Calibration Labartary.

QF-TS124M-404-020664

nanslupuA

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. § ACLZ2082

Jdob Noo @ VOASACT0M4

Pages : 1ol
Calibration Procedure : CP-AC02

Calibration Method ¢

This equipmen: was calibrmied by based on [EC-61672-3 (2013} Sindard for sound level meter (SLM),

The SEM hod tests (o Avoustical ind Eleatrical signal tests of frequency weighting with Ancehoic chamber and Reference
Standand Instraments.

For tests results of each fiems were made by observation of cach Instromiénts display and also with SLM's display.

Condition of this result of calibration :
1. Reference Sdandard Instruments ©

Instrument Madel Serial No. Cert, No, Due Date
‘Wavefarm Generntor 33210A MY4BMTOTG EF-0012-21 H0-Feb-12
‘Waveform Generator 3BNB MY52302742 EF-bi11-21 10-Feb-22
Digital Multimeser EEREIEN MY 53220104 EEL.BP, 0840264  10-Feb-22
Digital Multimeter EECTAES MY 53220076 EEL.BP, 0300264  08-Feb-22
Drightal Multhmesier 34461A MYBO024273 1-15180725251-1  15:8ep-22
Programsmiahle Attenuator MAT-1070 62100114 1 500-07TTHE O8-Muor-22
Condenser Microplson: 4180 2977900 AN-1008-21 05-Feb-22
Measuring Amplifier NA-4ZKAL 14560495 AA:30032 ] 16-Feh-22

2. This result of cafibration was found securate as shown on date and place of calibration for this calilrated iten only.
3. This certificate is trcenble (o the i
3.1 National Institate of Metrology ( Thailand ).
3.2 Thailond Institute of Scientific and Technologicil Research (TISTR),

| systemn of unit af:

I.ilﬂﬂ"l‘illljﬂ'wﬂll
7 Ak

QF-TSI24M-04-2064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RERET) CALIBRATION LABORATORY

Continuation of Calibration Certificate

QF-TS12-04-04-020664

permitted
Parameter Pass | Fail ungertuinty of
(en) mensurement (dB)
1. Absolute sensitivity I’ B 02 NiA
2, Seli-generated noise v - 0.2 N/A
1. Aconstical signal tests of frequency weightings
125 He v - 03 0.6
1000 He il - 0.3 0.6
ROUO He v 03 .7

4, Electricn] signal tests of froquency weightings

For 10 Hz 10 4 kHe v - 0.3 0.6

For> 4 kiiz 1o 10 kiz v - 0.3 0.7
For > 10 kHz to 20 klz ¥ - 03 1.0
3, Frequency and time weightings o | kHz v = 0.2 02
6, Long - term sinbility v [N 0.1
7, Level linearity an the referonce level range v - 02 03
8, Level linearity inchuding the level range consol v - [ 03
9, Tome burst response v - 0.3 03
10, Peak € sound level v 0.2 0,38
1 1. Overioad indicath v - 02 0.25
12. High level siahility v - 0.1 0.1
'
enanslupuR

7

Cert. No. ; ACL22082
Jub No, 2 VOBSACODA
Pages = dof 8

Result of calibeation :
1. Abselute sensitivity
Reference Measured Acceplance
Acoiistic Signol Virlug Deviation Limit
(dB } {dB ) {dB) (dB |
43.9493.96) 940 0 0.3
1, Self-generated nolse
2.1 Mormal test
Mensured Value
[ELLE)
2.6

2.2 The microphone of the sound level meter was replaced by electrical signal mput device.

Freguency Measured value
Weighting [dB )
A - weight 9.4
C - weigln 21
Flat 348
3 heal shgmal tests of

Mater free-field scoustic respanse al o level of B4 dB.

TFrequency Deviation from various frequency weighting response earve (dB)

{Hz) i Agceptanee
Flat C-wiight A-weight Vil
125 .| 1,2 02 & L5
10y =02 02 0.2 =10
RO 16 .6 26 5.0

'
enaslummuR

QF-TSI2404-04-020664

7



SITHIPORN SITHIPORN ASSOCIATES CO,LTD. SITHIPORN SITHIPORN ASSOCIATES CO, LT,

CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert, Mo 3 ACL22082 Cert. No, ; ACL22082
Job No. 1 VCGSACHM4 dub No, : VEBSACH4
Pages  : Sofd Pages 1 Gof8
4. il tests of fr 7. Level Tinearity on the reference level range
Weighting network response with relntive o 1 klz,
Frequency Deyistion from various frequency weighting response curve (dB) Anticipated | Measured Deviated | Acceptance
{Hz) P Coweight e Acceptange Value Valoe Value Limits
Limits (di$) (dB) (dB ) (8 )
63 0.0 0.0 0 4240 1350 1350 0.0 &4,
125 0.0 0.1 0.0 =15 1340 134.0 0.0 =11
250 0.0 0.0 00 21,5 1330 133.0 0.0 11
300 0.0 0.0 LLE] 1.5 1320 1320 0.0 21
1000 0,0 0.0 0.0 £1.0 1310 1310 0.4 =1
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
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CertMo.: 23CH418
Page: 1af3

Certificate of Calibration

Equipment :
Manufacturer ;

Model :

Serial No. :

1D Ne. ©

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

Submitted by :

Ambient Tomperature :
Relative Humidity :

Calibration Procedurs :

Callbrated by :

Approvad by ©

(/) Malss Bukruea
{ ) Saithip Meangmai
{ ) Warakom Lemgagirakul

pH Metar

Horiba

LAQUA-PHZ1D

HABACDOT

UAE.EFM. OD2/2563(EFM pH.02/83)
Used Ham

28 March 2023

28-30 March 2023
2303-1001WSC-2

United Analys: and Engineening Consultant Ca,, Lid.
3 Sof Wdomsuk 41, Sukhurwit Road,

Bangchak, Phrakhanong, Bangkek 10260

(25 £ 25) 'C

(50 £ 15)%

I - house method

-~ CP-CHS by direct measurament with standard
woltage calibrator end direct measssement with
cerlified releronce matarial (CRM)

- CP-CHB by with standard

Warakom Lemgagirakud

Approved Signatary

issue Date : 31 March 2023
The T are for a confid uf app 1y 954
o i [rm—— . EE——
Ajtprrvad o tha neadd o Componie Seivloes 3 | Beusestent Catlmalii asi Feaiing Servicrs
'
ronanslupavay

ibration ults
Function : pH Measurement

CertNo.: 23CH418
Fage; 303

Performing three buffers standard curve by using buffer naminal pH (4,7)(7,10)

Unit Under Standard pH Actuzl pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement,  factor
{mv) (E3] k
pH  Elecirode 4,008 4.01 1847 0.008s 205
S/N.: Q92M0159 6.987 7.00 101 0.011 200
6,887 7.00 08 0.011 2.00
10.010 10.00 -165.7 0.0095 200

Function : Temperature Moasurement
{*} Without sdjustment

This was sted with T Probe;

- Mode! | B652-100

- Serfal No. ¢ Q92MO 159

Dimenskon of probe;

= Length o7 mm

- Diameder : 16 mm

- Depth : 100 mm

Calibration Standard uue* Eivas Uncertainty of | Coverage

Paint Temperature Reading measurement factor
(e} {c) e (*c}) (£°¢) k
250 25.002 250 -0.002 013 200
a0 30,003 0.0 -0.003 013 200

| 350 35.002 35.0 -0.002 013 200

Remark : - UUC* = Unit Under Calibration

The repored uncedainty of measurement was based on

& slandard uncedainty mulliphed by a coverage

factor k, providing 2 level of confidence of approsimately 95 %,

-oflo-

Wl

tonaslmauny

CertNo. 23CH419

Page.: 2of3
Condition of this calibration result
1. Referance Standasd Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1) Decument Process Calibrator 54080048 130RCT16  22E2769 24 fug 2023
2) Ref Standard Thermometer 4982054 110RCDA4 2211306 27 Dot 2023

Thia cerlification |s traceable to ihe Intermnational Sysiem of Unit maintained at-
- Traceable to National Insfitde of Motrology (Thalland), NIMT

2. Cerlified Relarance Malesials The measuramant results ane traceable to 8 through CPA chem Lid.,
ANSI-ASQ Nationad Accraditation Board, Aceredited Mo, AR-1835
Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CRA chem BE3R32 268 Dec 2024
pH 6.887 CPA chem BZESEO 08 July 2023
pH 10.010 CPA chem BE3B35 28 Doc 2023

3. This certificats is valid only to the item calibrated on date and place of calibration,
Calibration Resulls
Function : mV Measurement

Performing standard curve by Fluke at pH {4,7){7,10)
MNominal | Standard Uncartainty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
Eattoay Yiput
*mV K
oH mv mv pH (2}
pH Mater .00 17748 1775 4am 0.058 2.00
SN, HADADDOT 7.00 0.00 0.2 608 0.058 2.00
.00 .00 o2 6.08 0.058 200
10.00 17748 -177.3 10,01 0.058 2.00
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