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- RECALIBRATION
I c ' § July 5, 2023
Environmental
Calibration Certificati " z
Cal. Date: July 5, 2022 Rootsmeter 5/M: 438320 Ta: 297 K
|Operator:  Jim Tisch Pa: 750.1 mm Hg
[calibration Model #:  G25A Calibrator 5/N: 1901
Vol. Init Vol. Final Avol. ATime ap BOH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3540) 3.3 2.00,
2| 3 4 1 0.9650] 6.4] 4.00]
El 5 6 1] 0.8640] 8.0 5.00
4 7 8 1] 0.8200 8.9 5.50
5| 9 10| 1 0.6780 12.9] 8.00,
Data T
Pa \ Tsid T e,
Vstd Qstd - psﬁ) Ta ) Qa [{oH a/Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9859] 0.7281 1.4073 0.9956 0.7353] 0.8899]
0.9818| 1.0174 1.9902 0.9915 1.0274 1.2585
0.9797| 1.1339 2.2251 0.9893 1.1451 1.4071
0.9785 1.1933 2.3337 0.9881 1.2050 1.4757
0.9732] 1.4354 2.8146 0.9828 1.4496 1.7798
1.98897 m=
QSTD 03691 QA b=
0.99996 r= 0.99996|
Calculations
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=[AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For flow rate
= Pa Tsted - {f 7 )
Qstd= 1*'"‘((\/“”(WK L ))-h) Qa= um-\( f&HI.TafPaJ/I-hJ

Standard Conditions

Tstd:] 29815 g RECALIBRATION
Pstd:] 760 mm Hg’
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP 1 reading (mm Hg) Appendix B to Part 50, Reference Method for the

Ta: actual absolute temperature (°K)

Determination of Suspended Particulate Matter in

Pa: actual barometric pressure (mm Hg)

the Atmosphere, 9.2.17, page 30

b:intercept

'm: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

Result of calit - Without
Function:- Pressure Messurement
Increasing Pressure

ULIE [nd

side

Applind Prossure
{inH0)
0

004

1102
24.00 1202
2800 1302
28.00 14.00
30.00 15.00
az2.00 16.00
34.00 17.00
36 B0 18.00

rement was ¢ 0.11 InH,0

bration

Tt was bi
g @ level of confid

www.tisch-env.com
I FREE: (877)263-7610

lonansaiemm =

CortNo.: 23P1400
Page: 2 af 2

Range: 0 InH 0 to 38 inHO
Scale Interval : 0.1 inH,0{ The Fifth Estmat

Low-port side
{InH,0)

0.00

1 on o slandard u

& af approxmately 5

allo:

Attapa fp

enaslumugy
a 1160341

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
CORFORATE SERVICE QUIFMENT CALIEATION AND TESTING SERVICES

SIU PATTAMNAK AT K

TR SUARLUARNG, SUANLLUIANG, IANTROK 10250

Certificate No.

Certificate of Calibration d
e

Equipmuont ; U Tiibe it
Manufactisror; Doy

Model : I6-Win
Sarial No.;

D o JAE EFM

Condition As-Recelved: Usod llam
Received Date:

Calibration Date:

Reference: Submitted by; Uit Analyst

Amblent Temperature:
81 8oi Udomsuk 41

Relative Humidity:

Phr

sanong. Bangkok 10
Atmospharic Pressure:  101L

mon mathod against Pre s

e CF-PO4, Lsing * DHD-R 6-1

Procedure used

aition of Pressure

Model

PC106F 1168

Due Daty

24 Mg 2023

sl by cushor

was used

mant wits

mant was instated in v evtentation and top of

= valld only (o the lam calibrated on date snd

ational System of

Nistlonal Inait

of Malrology Thailand (MIMT)

soprovea sy [N

Calibirated by :
Issue Date |

tenanslumunu
0314240

hration

Customer Conifiests Na 1 22AFM-1|

Reequest N | Ry

A

Semior Model

L4550

Culfhration Envirenment asd Deaalls

h Stans Fhowa €

echnigue

riad Numsber | Trucehle | D Calibration

TS 2012

el

el if meEsureEmmen

Approved fy |

Esae Dt

rrersad Tha crmtificate nall ans b rpmabecsd cveepe In

H-ARMTL R O faa

tenanslumauny




INNOWVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE I

ANROVATIVE INSTRUMUENT AL HHRATION LAN

ANV ATIVE INSTILMERT €00 LTI HEAD GPFICS
11 MM N, S ST IAREMEN 1] T AMIBRN AT RARE,
AMITINR ISANDL PHILLSAMT PILAKAS PO T 1 18R THAILART

FFL i1 B S | FANC (80MRT1 B TLD

Certificate Nn ) L1-AFM:11T

Regoest No ¢ fog2022-1452

Result af Callbration =
Flow Setting ST Flew Reading | UV Flow Resding | Corveerion Flow Uncertuinty
ALPM) {LEM) (L (LR (1R ali]

143 14.50 14.5} <0453 2
150 15,00 15108 L) 3]
155 1580 15.50 oM 0.23
ish 16 16.57 any 024
%3 1830 1827 ooy @37

Ny

ST Stndand

UUC: Uit Under Cabihrutson
Cadibrathm meadin - Ale
* Inedicaten non sccrsdied

Ernd of Cartilicate

R iy 1 M e e o il it wrstin apyroval o o Inrtive Dnsiramens Co L4k

FI-708-ARM-C Rew 0 1esioe date 01/00/19

Lanmi'l;imuqu

TLUMENT CO, LTD, HEAD OFFICE

[ o R Ao

T MO0 13, SOLSUNTINAKORN 1] TAMBON BANCH KAED, Ve bnliarsied A $ifte
AL ” A o Tiny
AMPHOE BARC PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND i i
(B2 165860 § FAX: (66XM2116-T 140
Calibration Nete Cortifieate No ¢ 1-TPM-147
UL A st 1o At Wequest Na ¢ Reg- 20221412
Tage ; 22

Resalt of Calibration :

Mandard

UNE Hradbeg Correeren Urcertatny
LU Semvar Tonpersis
L] o ]
adl

0 (1] +0d (]

24,004 us +04 14

FhIHKE 9 vOr L]

Ta

35004 us +0 L%

R o0 (1] (%

A48 41 -0 14

201003 00 i 014

25004 B0 (4] o4

Koo o (1] 014

T

Asooe me ) 014

000 w4 +0.) 014

45003 s +0.2 014

End of Certificate
Callbrated iy 1
Mr Sittwhok firamideessiaun
The ronults reletd onéy 1 fhe ahall o | withost wf the ki Istrament Co, Ll

P 208-TFM-01 R 01 booe dater 130270

I.ﬂﬂﬁ'l‘i‘lﬂjﬂ'JUQH

INNOVATIVE
INNOVATIVE INSTRUMENT CO_ LTI HEAD OFFICE
TS MUK 1Y, SOLSUNTINAKORN 1] TAMBON BANG KAEO,

NETRUMENT CALIBRATION LAR

iy T

AMPHOE BANU HLL SAMUT PRAKAN PROVINGE 11540 THAILAND Y

CAUBRATIONOISE
VGBI 1| ReSRE0- 1 FAX (66K-21 16-T140

Certificate of Calibration
Customer Certifieate No 1 2-TPM-H7
Name i UNITED ANALYST AND ENCINEERING CONSULTANT Request No 3 Req-2022-1332
€0, LTD, 12
Ahiross o 81 Sof Udomsuk 41, Sukbunsyit Road, Bangchak, Prkunong.
Bangkok 10260
Unit Undor Calibration Details
Calibration Parmetes Temperature
Instrurment Mante L Adr Flow moter Range Calibeation | 20 °C o 45 *C
Mlamufcturer Ban Type of Sensor ©  RTD
Moded Dieha Cal BC) Sensor Digmeter (mm} - 1
Serial Number L Calibration Pasiton (mm) ;45
Resalution atc Tretrurment Stafus © Usad
10 Number UAEEFM.076/2560

Calibration Envirsnment and Detalls

Temperature BLLIC
Humidity 55 %RH = 15%RH
Received Dute ¢ 22 fuly 2022
Calibrated Duse + 16 August 2022

Calibration Procedire - jn-huouse method CP-TPM-01 by Comparsson with Standard Thermameter.

Reference Standard

Digital Th with Sendor, - GINGOVGINGEO, Madel: GTT1/ ITDIO, $N:
OROOD0ST, [1: 02-TPM Which was calibrated an 10 March 2022, Calibration Cenificite No, : QRIZ-USTH
Traceability ! This Cartificate b traceable 10 S1 Unit through Quality Reborn Co., Lid., NSC-ONSC Accrediantion N
Calibration 0252
Note

The reporied uncertrmty is based on standard uncertaingy mulliplied by the Coverhge Factor k=2, providing & fevel of confidence

approcdmatedy 85 %,

ey —

My, Pacit Mothavorn

Calitrution Engineer Supervisor
lasue Date : 16 Algust 2022

L i full, wishut wrsmen sppeoval of the Innrcsive e Ce. Lol
M-I TPFM-0 0 Rev.01 Tasus dae (30220

I.ﬂﬂﬁ']‘ﬂljﬁ'l'uqu

TECHNOLOGY PROMOTION ASSC
CORFORATE CES & EOUIPMENT CALIBRATION AND TEST
S8 PATTANAKARN ROAD 501 18, SUAKLLIAN
TEL 02717-1000-24 FAX.

TION (THAILAND-JAPAN)
ERVICES
(3 [ L7

WEC TS T TR

Certificate of Calibration Ceitifioae No, ;2304805

Page: 1ol 2
Egulpmeant : Anevodd Barometer
Wanufsctings: [ This cariificate may nat be reproduced other than in full,
excent with the priar written approval of the hesd of
Modal : Goporate Serviess 3 Equipmant Calibration and Testing Services.
Serial No. =
1D No.: UAE ANV 12212550

Candition As-Received: Usaa liem

Recoived Date! 20 May 2023
Calibration Date: 02 June 2023
Relerence: 2308-001AWSS Submitted by:  Unitnd Anafyst snd Engineering Consubtant o, Lid

Amblent Tomperature: | 23 £ 2] °C

81 8ol Udomsik 41, Sukbumit Rosd,
Relative Humidity: [®E8) %

Bangehak, Plvakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procadure used, Tha WA by direct melhod agenst Fressurs Measanng Instruments:
Standard scconding 1o in-house caibeation procedura CP-P10, using " DKD-R B-1 | Cadbeation of Pressure
Gauges, Editlon 032014 " as a guidalines.

of this rogult of

1, Retarenos standsrds (netrumeants :
Instrumant Modal al No. Certificats No. Bue Dats
1) Standars Barometar DPI142 1422505048 MP-0004-23 03 May 2024
2.Tres instrument wes installed in vorical onantation and cantar of the dis was used as the reference leval
3. This rosult of cafibration was msde on requested 3t the point specilied by customer.
4. This mmult of calibration instrurnent was I sbeolide presssne
5,This Instrumen| was ussd csean air as pressure media,
B, The certificate m valid only to the ftem calibrated on date and place of calibeation
T, Tris Carfification is trmcoatie 1o M System of Unit tnraugh:-

Natianil Instiute of Matrelogy Thellard [NIMT)

by: Suksan d 2
Fssun Date © 08 June 2023 [ | Phalines Prabpatpal
[ 1Sura Suwannass

M‘:’\llnpul Panurach

inanslupmuny
B 0316955



TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 FOUIPMENT CALIBILATION AND TESTING SERVICES
SIAM PATTANAKARN

- .
MBC-TISTIETaS

CertNo.: 2391855 CALIBRATION 8008

Page: 2of2
X i “ali 7 Cartificate No. ; 23H1200
Certificate of Calibration e
o ¢
Fesull of calleation:- Without adjestmant Range : 850 hPs to 1030 hPa
Eunctipn:- Aisolute Prossurg Seals Interval : 1 hFa | The Fifth Estimate | Fam—. i it ks
Ineraasing Prossure . N Bt This ceificate may not be reproduced ather tan n
| Applied Pressoe (hPa) 56 50 BA0.35 | B90.30 | 1001.01 | 1861118 | 102084 | 103145 2 o exoept with the priar wikhen apptaval of the head of
UUC Ingwcatan (1Pa) 600 9Ea0 | eed0 | 10000 | 10100 | 10200 | 1030.0 Model 1 Gorporste-Sarvices 3 Equipmant Cailbration and Testing Seevioes
Eror thiah 150 035 | 089 | 101 | 196 | %4 1.45 Sarial Now:
Decreasing Pressure 10 Now: UAE, ANV, 13002
Appiied Preasise (hPa) 1051 48 [ 102161 [ 101216 [ 1002 38| eez17 | se2z0 | eose | wseaz _
— Condition As-Recelved: Lissa lam

ULIC* Ingecation (hPa) 10300 | 10200 | 16100 | o000 | esen | seon | wwoo | ssoo
Erroe (hPa) 148 1.81 218 217 | 220 | -069 | 068 Received Date: 26 May 2021

Callbration Date 30 May 2023
Tha uneertainty of messyremont was -+ 0.30 hPa Iy 06 e 2023
*UUC = Linit Lni litsration Reference {50 Submitted by:  United Analyst and Englnsanng Consuftant Co. L1d

The repartsd uncerainly of maasusampnt was basad o a standad uncertainty mulliplad

Ambient Temperature! {
by 8 covarage factar & = 2. providing 3 level of canfidncs of apartximately 55 % 81 50 Udomsak 41, SukHumyil Rosd,

Relative Humidity: L
Bargehak, Phakhanong,  Banghok 10260
-ale-
F ure used: Salbeation were wsing m-house calibraticn procedure CP-HO2 according o comparnison
with stardand chilled mirror sansor for humidily measuromant funchion and comgarison with slandard
probe for tunation into humidity | temparature chambar
Condition of this result of calibration
rds instruments
Instrument Modal Serial N, Curtificaty No, Dus Date
1) Hygro-M2 Dew Point Monitor 112 2360185 0 02 Aug 2023
2) Handheld Thermomaler With Sensor 1523 3240076 231305 15 Mar 2024
2. The cerificaln is valid only 80 e tom calibrated on dale and plese of calibration,
A This Certilication is Iraceable (o the Internstional Systesn of Uni maintained through:-
-Mational Instilute of Slandams and Technoiogy (KIST), The United States of Amarica
-Technology Prometion Associition (Thalland-dapan), NSC-ONSC Accredited No. Callbirafion DROS
Calibrated by :  Somchai Durmwor PR i 5
Issus Dote ; 07 Jume 2023 IV | Chakrit Waswwanjus
| | Pamthipoa Tamayakul
|| Wipom Tantyawati
{fY
n 031627 4q
[ ) [Va\=" United Analyst and Engineering Consultant Co., Ltd.
=+ \ T
4 1 4 Gl Udomauk 41, Sukhumt Aosd, Bengohak, Phirakhanong. Banghok 10260
aoroer e Tel, 02763 2826 Faox 0 2753 2800 waw. cam E-mail: use com
MULTI-POINT GAS TEST REPORT
Test Date :Jan 9,2023
Cert. No.: 23H1200
Page.: 2 of 2 i ;
8 n Equipment : (Gas Analyzer (NO3) Model : 42
Result of Calibration:- Bedore Adjustment Pt et e 3 Serisl M e CHlA0011D
Funaction: Humidilty Maasurament
Standard Gas Cpncentration Dilutor Detail
T“"“‘“‘"“ f"“"dal"j R“:df X l:“"”“'""’ Sulphur Digside (502) 4468 PPM  Manufacherer Therma Scientific
t ity L
Smperaiye ity neatng e Nitric. vide (ND) 45.94 PPM Model : 1450
["cy ["%RMH.} %R.H) {E%RH) X
bE - Methane {CHa) - PPM  Serial Number : 1180540071
250 40,1 Ag 1.6 y Py
a & Carbon Monowxide (OO} 848
:E: |: :ﬁ: ‘.:; : 1 Cybinder No. : EB014326:
0 i g
v Expiration Date Jun 21,2024
Result of Callbration:- Aftar Adjustiment t
Function: Humidity Measuramer! Multi-point ges data
Refarance Value (pph) Analyzer :lea' Difference Error | Percent Error [%a Error ]
Reference Standard e Uncertainty - “;PL ) — — -
o 2 Level | ZErG A .0 A
Temperat Humidit; Read| Ei of Measurement Rk L —
e %“ o = e H' : Level 2 [20,00% 100,0 1008 [ 0,75 (5]
sl i fLH) frnty ESERY Level 3 [50.00% 2000 3012 130 [ 180
i 01 * il 1 Level 4 [60.00% 3000 3007 0.70 0.2 0.z
250 60,0 60 0o 1.7 Lovel 5 |BD.0D% 400.0 400,0 0.00 0.00 0.00
250 (111 T8 6.0 14 Remark : Measuring Range 500.0 pph Average Difference (%) 032
sAccaptable Lim# + 5%
Result of Calibration:- Adje i T T —=
Resul L of Calibration Withoul Adjuestment Multi-Point Gas Test Chart |
Function: Taemperalure Measuremeant A5
5 m - - - . - - - e Al
B I ! I | ! I e |
Standard Uncertainty & e ,imv/“
Temperature of Measurement B o — | ||| I 1
{'C) T ! - e
19.987 " ! =
0016 i om 1 cx e d
39,044 b — 1 T
[ _
L] 50 100 150 200 250 300 350 am 450

Uuc* : Unit Lindar Casitiration Reference valu (ppb)
The meported uncertainly of measurament was basa on standard uncerainty mulliplied e Analyasr gty
by coveraga facior k= 2,00, providing confidence level approximately 95%.

“ofo-

ol

Page 1ol 1

wenaslumuny

tonarfesuey



United Analyst and Engineering Consultant Co., Ltd

A1, Susmyt rg. Banghok 10260

3 2B28 Fux 0 2763 2600 www.us

n Evmail LasSuseconsitan,

Tal. 0 276

MULTI-POINT GAS TEST REPORT

Tast Date 1 Jan 16,2023

Equipment : Gas Anabyzer (NOz} Model #2i
Manufactun Therme Scientific Serial Number : £M19050150
tandard Gas Concentration Dilutor Detail
- 5 . T
Sulphur Digside {50:) 44,68 PPM  Manufacturer Therme Scientific
Kitric Oxide [NO) 45.94 PPM 1461 -
Methane (CHe) - PPM 1180540071
Carbon Mono [} 984.5
Cylinder No. ERO143262
Expiration Date Jun 21,2024
Multi-point gas test data
Reference Value (ppb) Adatyzar Disshy Difference Error | Percent Error [%n Error ]
(#pb)
1 0.0 ) oon 0.00
100.0 0,51 j 50
5 200.0 0.6l 30
4 300.0 0.7 0.
Level 5 400.0 0,0 0.00 0. I:.O‘I
R‘u-n-auk $ 560.0 pob Average Difference (%) 0.21
Multi-Point Gas Test Chart |
ot ATHE |
g - P
3 T |
s {
H =
o 5 HiD 150 200 250 350 400 450

Refernco value (ot}

—a— Mnalyres Oiplay

United Analyst and Engineering Censultant Co., Lid.
b1 g. Bangkok 10260
sl LseBunscans,

3 Sai Udommuk 41, Sukhumvit Anod, Bu

Tel 0 2763 2828 Fax 0 2783 2800 www.

t.com

MULTI-POINT GAS TEST REPORT

Test Date :3an 17,2023

Equipment : Gas Analyzer (50:) Model ; 43|
Manufacturer : Therma SCIENTIFIC Serial Number : CM22387061
Standard Gas Concentration Rilytor Detail
Sulphyr Dicoide (S02) 44.68 PPM Manufacturer : Therma SCIENTIFIC
Nitric: Crlde (NO) 4594 PPM Made 1484
M ne (CHa) PPM  Seriad Number 1180540071
Carbon Monoe 984.8
EBD143262

lun 24,2024

Multi-point gas test data

Analyzer &
" Difference Errar |Percent Emor|  [% Error 1
Reforence Value (ppb) Dispiy oph) |"
[ 10 0.00
. 1
100.0 0.70 |
200.0 0.55 ]
300.0 | |
400.0 0.00
e
Femark : Measuring Range 500.0 pph 0.35

Acceptable Limit 4 5%

Analyzer Displayippb)

g L 100 150 00
Reforence vabue inpk)

- Aasirer Daglay |

Pago 1 of 1
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= Adrgas Specialty Guses
. m Airpas US4 1LC
630 Unlted Drive
73

an A Liguide compny

Adrgas cury

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; ED4NIBSE 1540103

Cylinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF

Reference Number:  122-402135167-1

Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Numbar: BZ2021 Valve Cutiet: B6O
Gas Code: COMO,NOX, 502, BALN Certification Date:  Jun 21, 2021
Expiration Date: _Jun 21, 2024
E—
et = ot I Gasaous Cakby I soGament EFA,
ELUR-12331, h aedures lsted doss not 2 [ o
uncentaniy s simied besow wilh & eniSdence evel of S5%, Thy 7 i ¥ e are on &
meluimcie busis unless olherwise noted
So ol e i b el 100 iy Lo 0 magupeis
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Mathod Uneertainty Dates
NOX 45.00 PP 45.98 PPM a1 +#+1.4% MIST Traceanie OHMHZ021, 0872112021
NITRIC OX0E 45,00 PEM 48,34 PPM G1 +/-1.4% NIST Tracaable 081442021, 0672172021
SULFUR DIOXIDE 45,00 PPM 44,55 FPM G1 4 1.0% NIST Tracaable CENAMR0Z, D620
CARBON MONOXIDE 1000 PPM 0848 PPM Gt *+k-0.7% NIST Tracaabln. 0842021
NITROGEN Ealance
S mr o —
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Expiration Date
NTRM 20081120 CCTOMOGH 40,82 PPM NITRIC ORIDEINTROGEN - 1.0% Feb 02, 2025
PRM 1Z3IBG Dans025 .81 PPM NITROGEN DIOXIDEIAIR 20% Feb 20, 2020
G 401423830102 COS05681 4.348 PPM NITROGEN DIDXDENTROGEN +-2.1 Fab 18, 2023
NTRM 16011043 CCATIZTT  40.02 PPM SULFUR DIOXIDEMITROGEN +e0.8% Jun 17, 2022
NTRM 14080118 CCa3277 $90.9 FPM CARBON MONOXIDEMITROGEN  +-0.6%

T BRI, 2RM or AU nosed abave (s oriy in nsfeins tn ©n GMIS usea by the assay ond not part of he snalysis,
ANALYTICAL EQUIPMENT

InstrumantibakeModal Analytical Principle Last Multipeint Callbration

———
Micole! 8700 AHROS11333 CO FTIR un 03, 2021
Micade! 6700 AHRDB01333 NO ETIR Jun 03, 2021
hecoiet 6700 AHROS01333 NOZ FTIR in 03, 2021
Icolad 700 AHACS01333 502 FTIR Jun 03, 2021

— eiinrn

Triad Data Available Upon Request

NOTES:PO #5221002807

GROSS WT: 28.406p

NET'WT: 4.73g

The analytical test results reported on this certificate relate only to
the eylinder number specified above. This concludes the test report.

Approved for Release

United Analyst and Engineering Consultant Co., Ltd
jol Udomeuk 41,
ol 0 2763 2628 Fa

Barighok 10260

1 E-mai

ukhurmat Road, Bangeha, Phrakhanos

useduasconsultant.com

MULTI-POINT GAS TEST REPORT
Test Date : Feb 14,2023

Equipment : Gas Anabyzer (50;) Model : 431
Manufacturer : Therme SCIENTIFIC Serial Number :
Standard Gas Concentration

Sulphur Dioxide (S0:) 44.58 ]

Nitric Owide (ND) 45.94 PRM

Methan - PPM a1 Nurmber

Carbon Mona: 20} 984.8

Cylinder M. EBO143262

Exiration Date Jun 24,3024

Multi-point gas test data

CM22387064

Therma SCIENTIFIC
1461
1180540071

T 1

Referenca Value (pph) Dl:;l::‘;::;b) Diferonce Error [Pescent !rrurl % Eror] |

i = | [} [
060

20

| 300.6

] 0.20
| 400,40 | 0.00
Remark | Measurng Range 500.0 pph | Average Diference (%)

Acceptable Limt 3 5%

Multi-Point Gas Test Ghart |

Anaiyzer Display|ppb)

180 200 250
Refarance vaiue jopb]

===

50 ane

Page 1ol 1
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United Analyst and Engmpern‘u Consultant Co., L[\J

- Afrgas Spectalty Gas
-hirgas. g o

an A Liguide oomparny Dur&;v:.hm‘-:m!

MULTI-POINT GAS TEST REFORT

CERTIFICATE OF ANALYSIS

Test Date : Feb 21,2023
Grade of Product: EPA Protocol
Part Mumber: EQ4NISOE154A01D3 Reference Number:  122-4021356167-1 - 3 o) Model ; 48
i i t Gas Analyzer (CO) el :
i Cyfinder Number:  EB0143262 Cyfinder Volume: 144,64 CF EA ST ks [f_’ Certal Norabars.  ETIRITIHN
} Labaratory: 124 - Durham {SAP) - NG Cylinder Prassure: 2015 PSIG Manufacturer:  Therma Sdentific : 2
PGVP Number: B22021 ‘alve Cutlet: &50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
Expiration Date: _Jun 21,2024 Standard Gas Concentration Dilutg_nglml
Cartilcalion peormad EPA sy for Asagy n G Etandans (Mury 2072)° document EPA Sulphur Gigxide (5C3) 44,68 BPM . . Therme Sdentific
BONR-T2I531, ungW_T o= L Anghyie gy doss ive ooy l::ﬂ:‘-mm Tn:wlmrnn -lommmnlu s 4504 FRM Modal Y46
e melaingie basis uless olberwise noled PPM Nurnber 1180540071
Mot Lise This =|nn-um|wgalnﬂ?mm .
ANALYTICAL RESULTS Carbon Monowide (T 9848 PRM
Companent Requestad Actu, Protocol  Total Relative Assay Cylinder No EB0L43262
Mothod  Uncertainty Dates. Expirath i 20,2024
3 4500 FPM 45.06 PP G +1-1.4% MIST Tracentbin UGA42021, DB/212021
NITRIC OXIDE 45.00 PEM 45,88 PRI Gt 1= 1.4% NIST Tracsable UB472021, DBIZ172021 r—
SULFUR DIOXIDE 45,00 FPM 44.68 PRI G +e 1.0% NIST Tracsatile DEMAROZT, DAIZ1202] Mulu»pomt gas test data
GAREON MONOXIDE 1000 PRM 584.8 PRI Gt +-0.7% NIST Tracoatin 6472021 —
NITROGEN Balancs Reference Value (ppm) [natyzer Dispiay Difference Error [% Ervor ]
= = I 5 1 0
CALIBRATION STANDARDS % [ 00 5
Type Lot [0 Cylinder No Concantration Uncartainty Expiration Date 20.00% 0,8 B3 B3 |
NTRM 20081120 CCT0R068 46,82 PPM NITRIC OXIDEINITROGEN H-10% Feh 02, 2025 40.00% | 9.5 4
PRM 12386 DBEsI2S 8,51 PPM NITROGEM DIOXIDEAIR +e20% Feb 20. 2020 1 | 0.7 23
=t 401423838102 CC505881 4,343 FPM NITROGEN DIOKIDEINITROGEN +-21 Feb 18, 2023 T
NTRM 18011043 CLATHTT  45.02 PPM SULFUR DIOXIDENITROGEN - DA% Jdun 17, 2022 = 3
NTRM 14080119 CCASA2TT 980,59 PPM CARBON MONOXIDEMITROGEN  +1-0.8% Haw 15, 2025 Measiiring Rangs
Tha SR, PRM or ROM feted aboue is caly in nsrenze 4 the GMIS used in the sssay ond not par of the analysis. ceptable Limit + 5%
ANALYTICAL EQUIPMENT
Instrumant/MakeModol Analytical Principle Last Multipeint Calibration
— D07
Hicolt 6700 AHROZ01333 CO FTIR, o 03, 2027 e dnh
Micolet 700 AHRIE01333 NO FTIR dn 03, 2021
Nicaint 6700 AHRIE1 333 NOZ FTIR Jun 03, 2021
Nicalot 6700 AROE01333 502 FTIR Jur, 03, 2021
—— — e

Triad Data Avallable Upon Request
NOTES:PO #5221002847

GROSS WT: 28.40hg

NET WT: 4, 73hy

Anabyzer Disglay{ppm)

Rafarance vakio [pam}
—— Baaryrar Dinplay

The analytical test results reparted on this certificate relate anly to
the cylinder number specified above. This concludes the test report,

i
CERT 3082.01
Approved for Release Lﬂﬂﬂ'ﬁﬁuﬂﬂuqu — =
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United Analyst dnd Engineering Consultant Co., Lid

i, Bangchak. P

D0 Wi, LBECONS

an A Liguide oomparny mm‘-:m!

MULTI-POINT GAS TEST REPORT

A— ‘ Kirgas, i
I

CERTIFICATE OF ANALYSIS

TestDate  :FebB2023 Grade of Product: EPA Protocol
i Part Mumber: EQ4NISOE154A01D3 Reference Number:  122-4021356167-1
= . 480 i CyEinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF
Equipment : Gas Analyzer (€O} Modal oot | Labaratory; 124 - Durham {SAP) - NG Cylinder Pressure: 2015 PSIG
Manufacturer:  Thermo Environmental Instruments  Serial Number @ ABC62460-335/3 i PGVP Number: B22021 Valve Cutlet: 50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
| Exgralinn Date:  Jun 21,2024
Detail i T G =
Standard Gas Concentration Pilutor Detall — | callon pericread EPA Tancnsbiy o By e G s (Miry 20712]" documant EPA
g ) 44,68 PPM cturer Therma Soentific i mlams using S e maa i LAy i i i M:ﬂm—fmnm Tn:wlmrnn -lommml
i ! imcie bnsis unless oihenwise ncted
45.94 PRM Mo Ak i o bt U T’!‘:!ain“ o 100 g L, 17 migapecais
PPM  Serial Number : 1180540071 - — .
> x ANALYTICAL RESULTS
9648 PPM Component Requestad Actual Protocol  Total Relative Assay
EB0143262 Mathod Uneertainty Dates.
FH) e hun 20,2074 1 M #5.00 PPM 45.08 PRI o1 #§=1,4% MIST Traceabln O6MAR021, 082112021
Expiration Date st NITRIC OXIDE 45,00 FEM 45,88 PRI G1 +- 1.4% MIST Traceable DB/1472021, 0842172021
{ SULFUR DIOKIDE 45,00 FPM 44.68 PP Gt H-1.0% MIST Trateatis OBMAROZT, DAI21Z021
Muiti-point gas test data x CARBON MONOXIDE 1000 PPM 9845 PRI G1 +-0.7% NIST Tracnatia DBM4RAZY
= NITROGEN Balancs
Analyzer Display | E % Error ] oo s
Raference Valus (ppm) [PP i} | Difference Errar | Percent Error [ | CALIBRATION STANDARDS
Tom 0.0 0.0 0.0 Type Lot ID Cylinder No Concentration Expiration Date
0.4 38 3.8 NTRM 20081120 CCTOA0EE 45.82 PPM NITRIC OXIDEINTROGEN H-10% Fel 02, 2026
0.8 38 3.8 PRM 12386 De8502s 8,57 PPM NITROGEN DIOXIDEAIR +e2.0% Fed 20, 2020
fLevel 03 X 29 et AM14Z3HIR102 CC508881 4,343 FPM NITROGEN DIOXIDENTROGEN +-21 Fab 18, 2023
|Level Y ¥ ' NTRM 18011043 CC473277 40,02 PPM SULFUR DIOXIDEMITROGEN +e 0,8% Jdun 17, 2022
[Level 5 —— = 313 NTRM 14080113 CCA34277  990.5 PPM CARBON MONOXIDEMITROGEN  +/-0.6% Mow 15, 2025
Riemastc ; 50.0 ppm Average Diffirence = The SR PRM ar RGW noted above b5 oaly in referen:a 4 ihe GMIS used In the sssay on not par of the anslysi.
ANALYTICAL EQUIPMENT
Multl-Polnt Gas Test Chan| Irestrumant/MakeMadel Analytical Principle Last Multipoint Calibration
% Hicolt 6700 AHROZ01333 CO FTIR: Jun 03, 2021
gt Nizolat 6700 AHROBO1333 NG FTIR dn 03, 2021
E e 400 Nicolat 5700 AHROE01333 NOZ FTIR Jun 03, 2021
] Nicalot 6700 AROE01333 502 FTIR Jur, 03, 2021
b - —— — el
= Triad Data Available Upon Request
i el NOTES:PO #5221002807
E A GROSS WT: 28.40hg
= — NET WT: 4, 73hy

Reference value {ppm|

—a— Anualyter Dinplay

Calculato b

& =

The analytical test results reparted on this certificate relate anly to
the cylinder number specified above. This concludes the test report,

- [ACCREDITED)
CERT 3082.01
. Appraved for Releasa lﬂﬂﬂ'ﬁﬁuﬂﬂm

enaslumugy
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= United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhumvwi Foad, Bangehak, Prireknanang. Banghok 10260

Tel. 0 2763 26828 Fax 0 2763 2000 www. oo E-mat £ Bl

MULTI-POINT GAS TEST REFORT

Tast Date : Feb 8,2023

Equipment : Hydrecarbon Analyzer Model © APHA-370
Manufacturer : HORIEA Serial Number : RATFIEXS
Standard Gas Concentration Rilutor Detail

Sulphur Dicade (502} 2 FPM  Manufacturer

HMitric Oiwide (ND) = PPM Modal

Methane (CH) 308 PPM  Serial Number

Carbon Mangdde (£0) - PPM

Cylinder No. : DB24432

Expiration Data Aug 42038

Multi-point gas test data

Reference Valua (ppm) D;p‘::;‘::;m] Difference Ermor [Percent Error|  [%s Ervor |
level 1 Jzem | | 087 0.97 0.97
level 2 [B0.00% | [ 352z 0.78 19
Remark : Measuring Renge 50,00 ppm Averge Dfference (%) E

shcceptable Limt & 5%

Multi-Point Gas Test Cha. I

B ——
E1 - —
= 18,22
3 E
a
§“ :
2
10
4

L} Ridfirence valug [ppem] 20 ~=— Aralymr Dinplay 50

Page 1 of 1 .
enaslumunu
= Airgas Specialty Gases
mmas Abrgas USA, LLC
L Bitq1 Enston Rosd
AT, r_mm;mm-nn-. PA3BG45
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: ED3AIZ0E15A006C Reference Number. 160-401808378-1
Cylinder Number, CC143232 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadwille - PA Cylinder Prassure: 2016 PSIG
PGVP Number. AT2020 Valve Qutiet; 580
Gas Code: CH4 PPN BALA Certification Date;  Oet 16, 2020
Expiration Di Oct 10! 2028
EPA bty Gamncm Cafiorason Standeeds (May 2013)" documand EPA
BOOR-12831, using the: Tres cylindor has a 1ot anayscal
unartainey as stabed beiow with B confidence level of B Tham arm no sgnicant imp aftect the use ona
Mmokalmce S -ies Offarwisa noled
D Mol Lise This omicw 100 Lo 0T e
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Reiative Assay
i ‘Concentration Concantration Mathod Uncertainty Dates
METHANE 4000 PPM 4019 PPM (3] +k- 1.0% NIST Traceable 1018/2020
PROPANE 4000 PPM 4008 PPM (=] +- 0.7% NIST Traceabin 10
AlR Bolance
CALIBRATION STANDARDS
Type Lot 1D Cylindar No Concantration Uncertainty Expiration Date
NTRM 02010405 KO10020 4076 PPM PROPANEINITROGEN +- 0% Dec 02, 2021
NTRM 170608 CCABI0 (1867 % METHANEMNITROGEN +-0.4% Aug 22, 2023
r—— i = e s
ANALYTICAL EQUIPMENT
InstrumentMake/Model Analytical Principle Last Muitipoint
MRS F TIF - CH - D00526781 FTIR Oct 14, 2020
Nicokst 5700 APW1100381 G3HE FTIR Se 18, 2020

Triad Data Available Upon Request
NOTES:NET WEIGHTS: 4.865kg
GROSS WEIGHTS: 27 385kg

PO# 5220003825

enanslHeaURa..

MULTI-POINT GAS TEST REFORT

Tast Date : Feb B,2023

Equipment : Hydrocarbon Analyzer Madel : APHA-370
Manufacturer :  HORIBA Serial Number : GALI3KSE
Standard Gas Concentration Dilutor Detail
Sulphur Dioxsde (50z) = PPM  Manufacturer
Witric Oatide (NO) = PPM  Model
Methane (CHa) a8 PPM Serinl Mumber
Carban Manoxde (CO) 5= [
Cifinder Mo, ; DEZ4432
Expiration Date Alg 42028

Multi-point gas test data

Analyzer

Reference Value (ppm) Difference Error |Percent Error|  [% Error |

Display (ppm)
[tevel 1 [Zem ] 0.00 054 0.54 | 0,54
|Level 2 [m0.00% | T 1878 122 | 3.5
Remark : Measuring Range 50.00 ppm Average Difference (%) 164
i 9! C
Acceptable Lime 4 5%
50—
P -y
F : -~ pa
B
& | ~
z ¥
i
(g =t
0 Réfdrence valus (pem) 20 | e Amalyanr Display a0

prove

Page 1of 1
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CALIBRATION LA ANAB

BORATO

RY CO.,LTD.
y———— == 7 P

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER : INSTANT]
MODEL / TYPE T2LAZS0 AR
SERTAL NO, B UMIAZEHTMI3II6AN
CLID, MO, t 231900391
JOB CONTROL NO. t 230211015868
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.

H1 SO1 UDOMSUE 41, SURHUMVET ROAD,

BANGUHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 11 Februury 2023 DATE OF ISSUED ¢ 14 February 2023

Jeepars of ullieativai sereening muss ol be fokim i i, Exeep complete. Wikl the approval of the Callbention Laberafiry Ce.. Lid

Calibrated By : Suwit Phuanbusabong

Calibration Engincer

a

Approved By : Mongkol Yowsoontorn

Authorized Signatory

14 Febmary 2023

This Calihration Ces Rty 1o antionnl o s, which ruslioe the umits oF ¢nent nccording 1%
ihe Intermsthe Unles [ 513

Certilicate No. Q23015868

FRU1 10400112 page | of 4

. EE
wnms‘lum%é
i} %5



CALIBRATION LABORATORY CO.,LTD.

A, Linchtnci, Banghok 10220 3

2101114 55 Hol Prawt anukil 20 Yaek 3, Praan

Eaiza

Tel O 03534 Fau!

T

CLC

Aasrmaited
S

REPORT OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL /TYPE TRLAZSOLTIIAZH
SERIAL NO, UM 13368/UMI13368

DATE OF CALIBRATION 13 February 2023

ENVIRONMENT CONDITIONS &

Temperature © mtn Telurive Humidity 1 (351 15) BRH

PROCEDURE USED :
This instrument was ealibrited aider procidure No, CLC-CPEE-08 based ury IS0 16063-21 ax cilibration guideline.

The entibration was performed by using Digiel M High § TimerCountar,

Accelerometer and Mewsuring Amplifier which mslnmined by the Calibration Laboratary Co., Lul

REFERENCE STANDARD USED :
1. Digita] Multimeter, Wavetak Mudel 1281 S/N. 26320
1. High Resohation Progromsmable TinerCounter, Philips Model PMGGS0E S/N.SMG0TI01

4. Accelerometer with Mensuring Amplifier, Brucl & Kjoer Meslel §305, 1926 SN, 307018, 2434988,

TRACEABILITY :

1. The menmremerits are tmceable o Intemational Syssem of “Units (ST, theough Aeronautical Radio of Thailand Lid.
Certificae Wo, 05-0207/21, Due Dute 3| May 2623,

. The meanmretients sré taeeable to Inemations] System of Unies (81, through Aceonautical Radio of Thaikind Lid.
Centificate No, 07-0001/22 , Tue Diute 22 Februnry 2023

1. The mensurements are waceoble fo Intmationsl Sysiem of Units (S0, thiough National Instimie ol Meeralogy [Thoilmnd)
Cettificnte No. AV-DU09-22, Due Dite 22 fune 2023

UNCERTAINTY

The reparted expmded uncertainty ol easurement i stated as the simberd af ip

By the covernge fuctar & = 2,00 which for o notmal distrib ds 1o o coverage hitity of af

1t hias been evalumted sceoeding Lo the "Evaluntion of the Uncertsinty of Mezsurément in Culibeation [EA~4D2

Certificate No. Q23015868
FA-011-404001-12 page Tof 4

. EE
Lenms'lumﬁé

chiznbation

CALIBRATION LABORATORY CO.,LTD.

N1, M, 56 Bos Pramart Man

Q104 Fax 42

CLC

Ancresited
o 0w

3. ISPLACEMENT RESULT
Test polnt BT Reading | DUC Readimyg Correction Uneertainty
(mm) { frequency | i { o | Linm | | mm ) % ofng )
*0.03 50 He 0030 430 0,000 24
.04 S Hx 0440 40 0,000 LT
0,05 S0Hz peak 0.050 [ L 1,00 1.5
#0006 50 Hze (460 00400 0000 13
.07 50 Hz a4 (] (M ]
0m 100 Hz 0430 430 [IRLEH 21
004 100 1z 0.0400 1040 0000 17
008 100 Ha peik 0050 50 000 L5
0.6 100 Hz 04400 0.0l 0001 13
0.07 100 1ix 04070 0,071 -CheH 1.2

Note, * means (Calibrutiens murked * Mot ANAR Aceredited ™ in fhis Cerifipite hove been included for completersess.

The Scope of Accredited ANAB Certificate Mo, ACDM-2814 Versson D08 Page | of 58

This repurt bs valid for the above stated lnstrument's only,

K#n End ol Certificute 84%

Certificate No. 23015868
FA-1=04/01-12 page 2ol 4

. EEE
Lana'n‘lumﬁé

exckeallbention

CALIBRATION LABORATORY Co.,LTD.

0R11,14. 55 Bl Pras

# 20 Yawk 4, Pronert Manukil Re, Ladghran, Bangeok 10220

Tul. 0267805534 Fax

T3 e CaiEhODry com

CLC

Anevditad
RO §T0es

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X ) without adjustment () adjustment

CALIBRATION DATA
1, ACCELERATION RESULT
Test paint STD Rending | DUC Reading Correciion Ungertninty
(gh { Frequency ) el gl (g (gl | %ofrdg )
(5] 50 FHz 0300 15[ ) -on |51
(2] 50 Hz 0400 A4 0,004 19
03 0 Hz etk w500 506 006 13
[ S0 Hr 0600 608 D008 13
o7 20 Hz 0700 QT D010 13
03 100 Mz 0300 ind 0003 1.8
154 100 Ha 400 LR 005 19
05 100 Hz [tk 500 0,507 0.007 13
06 100 He G600 0,609 008 13
o7 100 Hz L300 0.7 0010 L3
2. VELOCITY RESULT
Teat point STD Reoding | DUC Reading Correction Uncertainty
[ s ] { frequency ) e | s | | s | { s ) + (%ofedy )
3 50 Hz Jdan ENipr) 11,022 15
4 50 Hx 4000 4013 0033 LE
5 50 He peak S0a0 5.043 0.043 ]
i %0 Hx 000 6051 051 &
7 0 Hz 000 7067 D067 LA
3 100 Hz 3.000 3013 0023 L&
4 100 He 4.000 4,011 RLEN L8
5 100 He peik LEL{) 5043 0,043 L4
b 100 Hz 6,000 6,081 0,081 (W]
? 160 Hex T 7063 0,063 LB
Certiffente No, Q1315868
FRO11-04001-12

INNOVATIVE INSTRUMENT CALIBIRATION LA
INNOVATIVE [RSTRUMENT OO0 LTD, HEAD OFFICE

TN MIOCT 11 SR SUNTINARLIS || TAMINON HANG KAKD.

ANAPRICHL AN YLD SASILIT FILAKAN FROVINDE 10440 THALLAND TLEI IR
T onrw
AL e o

THL. (600030 (eS80 | A OBRI0T1 18 TI4D

Puge Lol
Certificate of Calibration
Customer
Name + UUNITED ANALYST AND ENGINEERING CONSULTANT Certificate No - 22-ACT-405
Co.Lm. Request No | Req-2022- 1084
Adddress < B1 Sof Udomsuk 41, Sukhumvit Rosd, Bangehak,

Prakanong, Bangkok 10260

Unit Under Callbration Detalls

Mensurement item + Awnustic Calibrutor Cllasa ¢ |
Manufictures : SVANTEK Range : 94, 114 4B/ 1000 Hz
Made| SV 3sA lmtrument Statin | Lsed

Serinl Number 1 1248

1] + EAE.EFMLI04725651

Calibration Environment and Detuils

Temperature 1(2543°C)
Humidity ;1530 20 %RH )
Barometric Pressure U013 £ W0 hPa )
Received Date 15 June 2022
Calibrstion Date o July 2022

Location of Calibration ; LAB 1 Acoustic
Calibrstion Procedure  © In-house method CP-ACT-02 based an [EC 60842:2017 Electroncoustics - Sound calibrmtons

Reference Standurd Model Serial Namber Tracenble Thue Calibration
Sound Calibratar SV asA 58079 EEl 31 May 2023

THIY Multimeter 205 1047765 NIMT 2 Februnry 2023

Traceability + "This oertil provid ility af o | nationnl standard, and to the

realization of the intemational System of Unis (ST

Mote
The reported uncertinty is based on standard uncertainty multiplied by the Coverage Fector k=2, providing a level of

confidence approximutely 95 %
Calibrated By Approved By :
Mr. Noppadon  Luangart Mr, Pioit Mathavomn
Service Calibrtion Engincer Calibrution Engineer Supervisar
Issue Date : 1 July 2022

ionaslunu. -



INNOVATIVE INSTRUMENT CALIRRATION TAR

INNEVATIVE IRSTIUMENT CALIBIATION LAR RNV TIVE PETRUMBNT CO., LI MRADOFECE

AT L =
IRMEVATIVE SNSTRUMERT £, £T0 HEAD OFFICE

TIR MO0 13 S00 SUNTINAKGIN |1 TAMBON BANG KAED,

-y

290 MO0 12, FOFRDSTINARORN || TAMBERN RANG KAED. LEka ke i - AMITHIE IANG LT SAMUT PILAKAN FREVINGE 10540 THAILAND A S Sty
ABTPHIE BANE PHLE SAMET PRAKAR FIOVINEE 10840 THAILARD VY R S : SRR FIL (MR I-ANI-) FAK (6T 1167140
TEL: (N2 | ISt | AN U211 140 T
Page ol .
Certificate of Calibration
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Sound pressure level hration Results ¢ Without Adjustment Address © 81 Soi Udomssk 41, Submvit Road, Bangehak, Prokanong, Sanghih oquest No s Fleq-2022-023
Calibration Hange Without Adjustment (dB) (dR) i 10260
d i) Measured Error Mensured Errar {=dB) Class 1| (& dB)
94 dB /1000 He 93,811 20 - - 012 023 Hnd: Ducter iR wtlons Dutali
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Frequency of Sound pressure level Mo LT Miceophome SN : 3129360
Calibration Range Without A m Uniertalaty | Acceptance Timit Seria] Mambor 003415 Prosmplifier Midel = PRMLETIC
in JAE E 12564 e SN (173
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rETe—— 0000 e E = o1 ey Hesalution :ooloan [nirumont Statues = Used
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Temperanine nex2T
Humidin + S0 YRH 2 20 HRH
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Calibration Range == a = = = = nelrie Tressre HOEY b 10 BPL
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M) Mensired (%) Measured (%) (£ %) Class 1 (= %)
Calibated Dt ¢ 11 Fobruary 2022
e dB 1000 He no% > (LB is
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The repevied unseraimty Is hased on standand wnesrming mubiplled by the Coverage Facsar b = 2, providing a kevel of confidence approsimately 95 9%,
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1. Indication at the calibration check frequency
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7. Long Term Stability
TEC Setting Meavared Accepance 9. Level linearity including the level range control
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FAST/A/37-138 e Limit UVK: Betlng L UNCERTAINTY A
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8. Level lineanty on the reference level range -
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12. Overload indication
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UNCERTAINTY I ee—— M —
PSR e 0 IAEEFM.041:2564 Preamplifier S 173802
Resolution o1 dn brtrument Sttt ¢ Usod
ST Setting (dB) (+dn {4 olBY
Cafiliratlun Ensdrmmment and Detlls
Initial 1354
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Standard Micraphone CRAS ANAN %273 15 Soptestar 2022 ORAS
Milifreiency Calihrasor Quéil Quast-gal EFADO0234 1 s 2022 TSE
Audio Cenraive v Seandil| o 18 Otobar 26022 WE Eleetrie
Mot
Thee repartod ungertainty iv besed on standard uncertamty mubiphed by the Covernpe Pactor & = 2, praviing o level of confidenee spproximately 45 9%
— — |
N, Nopuithess Luisigart M. Pacil Mathavars
Labibution Offher Calibeaton Enpinger Sapersar
Tusine Date 1 21 fariiary 2022
e calibrated. Tae cori ot i il it writen syl of she Innovmive nstrumem Ca, L

P00 A1 M 0w ke DL 11

l.ﬂﬂﬂ'lihiﬂ'l‘l.lqu ' i o R “lﬁﬁﬂ’fﬂﬂlﬂﬁuﬂﬂd




INNOVATIVE INSTRUMENT CALIBRATION | AR INROVATIVE NS TRUMENT CALIBIEATION | AR
MOV ATIVE IRSTILUMENT C0L LT HEAD OFFCE INNEOVATIVE INSTRUMENT T, |70 HEAD OFFICE E m

- ’ = e & e - - AT 3
130 BA0E1 13, S0 SUSTINARKCHN || TAMBON BARE KA P T30 MAEND 1, SO0 SLATIMAKOIN 1 TANPCN AN AL, B = =
SIS ARG FYALLSAMUT PIAKAS FIHOVISCE 10540 THATLAND EE S A DN A AMPUE ARG LT SAMUT PRAKAN PROVINCE 10540 THARLAND k) It huigant AccREBITEE
UL AME2E LB M| Pk (-2 ] =T L gy TEL: CRNR2) AN F AN (2 T4 CANATN Luscma Ty
e Fage 1 375
Centificsze No TACTN Conificat Mo 23-ACTAT
Refpuest No | Rag-2022-0005 Request Ne | Ieq- 2023009
1. Indication at the cafibration check fraquency
[r— Naminal Bellore Adjust Adjat ki 5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY o
FAST (A 37130 Level e ERR vue ERE Limit Huctatis bl e hx
Calltrator Setthig (i 1B iy (M) () (4 ul) [ty bid bl Gl
ST Setti : + + )
1000 Hx 114400 8 113,85 1134 s 14y aas ] i = ik ) e Lten) Sl
3 Ha a2 e i 1]
Mot Absalite sensisivity Wi estabished by e wie of Sound Calibitor Brand SYANTER, Model §V 354, 55 5507
125 Hie Al i i L5
250 He 4l i i 15
2. Self-generated noise, Microphone installed 540 He B o) u 1.5
UL Settin
L A 1000 He 0o o0 0 0 10
FAST | 37-10
000 He [ o [ 20
VUL Welghting (L] (B2 1)
4000 Hy i a0 0 30
A = o
20K He ol dht i $
3. Self-generated noise, Microphone replaced by the electrical nput signal device b} o L b SR
UNC Senting
Messured | UNCERTAINTY weightings at 1kHz
FAST 5
STD Measured Asceplance
UL Weight iy [+ 48 UmCEEEART
ighting SEN FAST (37-119 REF uie ERR Limit
A i ¥ i et N
UUC Weighting () (i) [T | By ]
(4 ui ALty
A I4H) 1o uo (&
2 ERL LT
- Hidi L0 wo 02 u2
4. Acoust al test of frequency weightings [Without Windsereen] = i L i e
Dvvimtion from various Frequency Aroeptance
Setrlng UNCERTAINTY UL Sesti
ng 5T Minsirel Auteptunce
Welghting Respune corve Limit UNCERTAINTY o
TAST 3138 X T Z WA REF e EHR Lt
3 i (Bl
AT Senting [ {dB) [ VUC Time Respane [ B () {4 dR) [+ dR
125 Hr Ll u o sy bl Tant 11400 1140 ) (]
1000 iz a0 b o b 1 Slow 11400 1144 [ 02 |
000 1z Lo ol ol o 3 Leq a0 1144 (1] i
HO00 He 415 418 04 (R ]

(] ]
Tihe ovsdrs velaieé only o e e calibomsd. The cemsficaie sl vt be sepradisei except in fol, wifhins weine wtﬂnﬂ"ﬁ r Thhe ressdrs rolated onty s e et callberied. The cenl in Bl withesit ‘ﬂm u

INNOVATIVE INSTRUMENT CALIDRATION LAB INNUVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTREMENT (6, LTE, HEAD GTIET m ENHOVATIVE INSTRUMENT COL LTI HEAD OFFICE
T 19 MO0 15, S0 RUNTINARDRR || TAMIOR BANG KAED P LM M0 11, S SUNTINAKCRN |1 TANIION ARG KABD,
AR AR PHLLSAMUT AR AR FROVING T M THAILARE ASSALS SRS ASEI IR VAR PHLESAMUT FRAKAN PRI INCE 10330 THAILAND
TEL 2B A | I A3 BT H a1 it FEL USND 16 S0 1 FAK: B2 16T 140
e AR
Cenificate No 2-ACT-0X7 Copnfleme Mo = Z-ACT4OT
Request No g 20230006 Tisguest No Toesp 20220096
7. Long Term Stability
U Serting Measmred AcCEEIInCE 0, Level linearity g the level range contral
UNCERTAINTY UL Setri sT0 Mensi Aucxptyscte
FAST/ A/ XT-109 e Limit i e ENCERTAINTY 5
FAST i
P W cany (i) FAST ! A HEF e ERR Limle
1 4
il an UUC Rasge (LU i TdiEy {440 & dify
i ez L) (8]
Final 44 171 03
[10] o 0 L
Dieviated (1)
8. Level linearity on the reference level range
3 ST Anticipsted Mensmred Acviptance
Anticipated Dreviation Acveptance UNCERTAINTY
UNCERTAINTY ALITN el e ERR Limit
REF v ERR Limii
" Tinae Hespong (HH) sy {8y i+ B (B}
any {a) [ i+ 8] (ELL]
1350 135.0 0o I
2 1300 un L
134,00 134 10 an 1 Fau 1 (1L1:) (B a3
2%m ™ T FT i 038 [N ({LH] a2
124 124 12440 o L e 1246 135 ol !
Slow 03
11000 e 1180 an ] 1 [T 1Y ‘a1 141, <50
114,00 114 1A an Ll 00 (EUH) 129.1 +l I
il o Lo b Lol SEL 2 10 1 al *141, 425
104,00 104 104,11 an Ll
0 L0 100,11 (i} 5,54
500 w w0 an L
b b A Bl L 11. Peak C Sound level
B w 54 -0 L1 UUC Setting Asmticipated Measured Acceptunce
UNCERTAINTY
] bt 519 i 3 L1 FAET /C /95142 REF ERI Limit
™ ™ = .
s e = L 10 Satting [ (s (i} M)
4 T 19 il 11
Comples cycle 174 1368 60 R
00 L i o ]
Posivve hulf cycle 1364 1361 30 a2 20
0 - i o 8
il 3 1 3
oy w 00 rm = Negative half eycle 1364 1362 k20 S
400 54 0 o I
a0 a awa o0 0e
el 4 441 o1 1
1005 » 194 LT} (i}
IR0 n s [ [T
70 n ar o 1"

e salibemad ifeave skal v oy el a1 i it Lﬂﬁmmmﬂmm. § T — i Spvar— tﬂmmﬂmﬂmﬂ .



INNOVATIVE INSTHUMENT CALTERATION LAR
IO A TIVE INSTRUMENT CE1, LTD, HEAT FFICE
7199 M A

SOLFLNTENAKGIN |1 TAMBEN RN KATD,

ASEIEIE ARLL PHLESAMLTT PRAK AR PR

VENEE 1840 THAILAND

12. Overlead indication

Cerifieate Ny

Request bo

VUL Seiting - Aeeuptany
UNCERTAINTY
FAST /A0 37139 C Limit
ST Setting (L] {zam = um
Phoitive onebalT oy 1419
Negative ame-halFyele 1419
Deviaied i
13, High Leve! Stability
u ine Messured Arceptence
UNCERTAINTY
FAST | A /37130 HUC Limit
ST Setting idu [+ d} 1 & d#)
nitial 130
Final 1)
a0 o 01

The rowalte e sty 1o

d of Certificate

-y

wrieslaaTRY,



2/\ abed eeoyinad

(3w 10 Anigeresday)

L698508v.9
- ¢z das zz Zz dss ¢z H1-DJV-22/0b0-/60-850ZH.L [elo5) IO ERE] / 60Z3dX Opa)0 -1 naN 958319 IO B4 aduejeg jedpkjeuy| 01
(ueder-pueyiey]) 308
- bz 1dv 6z ¢z idy sz £9JNLET UOBIDOSSY UOJOWOId ABO10UYdR ] /706-1D 4 ane ony| 6
SY.Iv5.9¢CD
- €C 2208 ¢¢ 2306 [AVAXAAAID) payuwI As0j0UYddL HSHA / €29Xd sneyo aduejeg 1edpkleuy| 8
(ueder-pueyiey) 9900°9T9A
- vz 4dy 9z ¢z 1dv gz 8ZLNLET UONeIOSSY Uohowold ASojouyda L /092 ddi HawIwRpy ureg so1em| 2
(ueder-puejey]) £0¢0°21¢d
- pz 4dv 5z ¢z adv iz S9LNLET UoNeIOSSY Uohowold ASojouyda] /SLNI HauIwRpy ureg s21em| 9
(ueder-pueyeyl) 50£0°21¢0
h g 1dy 9z ¢z 4dy gz LCLIW1gC UO[eIDOSSY UONOWOId ASO10Uyda | /6L 4l Hawwaiy Joyeqnouy| S
(ueder-pueyiey]) evelo-¢l e1a)oeg UIoJN0D) 1eda4
B} b2 9°4 p1 XASCER Z6TNLET UOI}RI0SSY UOHOWOIG ASO10UYD3 | /23 €5 ag opuig eUS192g WIO0T 110 Joregnoul|
(ueder-pueyieyl) 9991°9129
. €230 81 ZZ 0 61 60DTNLIC UOJ}RID0SSY UOROWOId ASO10uyda L ATENR HBWWIN USNO NIV 30H( €
(ueder-pueyey]) 82521¢8211 SPNOS PaAOSSIQ 1830 L (8w 100 AMigepesy)
- pgidy g ¢z idy L TEEWNET UONeIDOSSY UoIIOWOId ASojouydaL /Sb0zav 0p310_-13 3N spnos pspuadsns a>ueeg jednkjeuy| z
pue)iey L ‘Ai3snpul 4O AnSIUIN 47457240 ainjessdws |
- gz unr gz zz unr 9z 1-100-095£0£2 ‘©IN}3suU| POO4 JeuolieN /0z2s yeduiod uanss Op0L-IamaN Hd RN Hd| 1
siskjeuy Ay end J93ep syuswdinbi/auswiniisul Alojesogen
<uoneiqnen | uopeiqnhed ‘ON "ON 1euss
yiewsy | jo o1ep ang Jo 33eQ uoledIMd) 103eIgneD / 19PON Jainjoejnuep I91Pweled juswdinb3auswnaisul  |-oN

'sisAjeuy  A3enp Joj uopediia) JuswdinbiAuswniisul o 3si




2/t abed eeoyina)

1eak 1ad awiy T 3ses) 1y "ue)d uoieIgNeD 1BNUUR By} UO paseg : ,Uoleigned 40 aieq ang

(POYIBIN 1yeP1af)

5068816 dOLvD3L
- vz Aew Lz ¢c Rew 62 11v8 BISY 3se3 Ynos SSO4 / 00T81M SSO4 Hun uonenisial ¢t
pueyeyl “Aisnpul jo Ansiuiy 69v6.16 dOLvD3L
- e 1eW 9¢ ¢C JeN 8¢ 100-¢€1vC0¢ee ‘Insul poo4 euoiieN /0¢5¢ SSO4 NML Hun Jo3sa81a| Z1
(ueder-pueyjiey]) 10C€10SYDdNET
- bz 9o4 b1 ¢z 994 ST 6VZNLEZ UO[}RIDOSSY UOIROWOId ASO10UYD | /02¢1-9DN odly aog J01eqndul dogd| 11
siskjeuy Ay end J93ep syuswdinbi/auswiniisul Alojesogen
suoijeiqnern | uoneiqhed ‘ON ‘ON 1euSS
JjJewsy | jo @1ep ang Jo @1eQ uoned|yIeD Jojeaqned / 19POW Jainyoejnuepy J919wWweled juswdinbzauswinisul  [-on

'sisAjeuy  A3enp Joj uopediia) JuswdinbiAuswniisul o 3si




Certificate No.:

ity o

Cal

bration Certificate

2303560-001-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sof Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Fage 1o §

Equipment: pH Meter
Manufacturer: Mettler Toledo
Model: Saven Compact S220
Serial No. C113432421
1D No.: UAEWAT.009/2564
Order No.: 2303560
Operation No.: 2303560-001
Date of Receipt: 23 June 2023
Date of Calibration: 26 June 2023
Calibrated by Sooktong App d by

Sclontist 1

Manager,

Date of Issun: ZT Juna 2023 Responsibls for the Technical Management Team
The far a confidence pr v

This Certficale is mmusd i accomarce wit the candiSans of accudiaton grantad by the Thal Labariory Aeredtation Schoma which has kisessed
the measurement capabibty of the laboraiory and s smcastilty 10 recognizad national standards. and b the urits of MaasumMant reaized at tha
camesponding natioral standants boratory, This corficats may nat be regeoduced omor than in il xcopt with i prior witian Sppmval of

Natianal £ood insatute.

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

Certificate No.

Equipment:

Date of Calibration:

NSC-TISLTIS 17028
CALIBRATION 0081

Calibration Report

2303560-001-01

H Matsr Reashition: 001gH | 1mV

Manufacturer:  Metier Taledo Modsl: Seven Compact $220

Serial No.: Crisenza Type: Berch top

10 Nt LAE WAT. 002084

26 A 023 Page Saf 5

Calibration Results:
1. Calibration of pH Matar

[ Manual Tamparatis Compansatian & 25 °C |

Neringl BE Vltags Standard Average Indicatar Reading Unceriainty | Goverags Facior
o (mv) v o (4mv ) (%
(<] a4 a4 am 0.58 00
7 205814 55 200 056 200
4 177 854 1T 400 .58 00
& 180 58 600 0.58 200
T Qoo o Too o.5e o0
L) 50158 a8 s00 n.se o0
10 AT.an an 1000 .28 200
7 295511 2 200 158 200
14 414,118 A4 1400 0.58 200
2. Calibratian of pH Meter with Electrods | Manusl Tampsraturs Compseration uf 25 °C |
Equipmant:  pH Elacade Typw:  Combinad Exctross
Manutacturar:  Mattier Toiadn Modal:  InLah Expart SroSM
Serial No 3114536 D80, i
Performance of Electrode system  (Thres-Point Calibration a1 pH 4, pH 7 and pH 10)
Cartifid Valus A e s Retativa Siopa () | Uncertainty Eoverage Factor
325 °C [pH) BH my i2pH) (L3
008 a0 [ . D071 200
1,865 500 ] EX) 00074 200
CID tan 68 wan 00085 200
.68 02 ] - 10083 200

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

= Caniet

Calibratio

Manonal Food e

n Report

Certificate No.: Z203460-001-01
Equipment: PH Moser Resshution: 001pH | 1mV

Manudacturer:  Mattier Tokedo Modal: Egvan Compact 5220

‘Sarinl No. C11345241 Type: Barch top

D No.: JAE WAT.COSZES
Date of Calibration; 26 June 2023 Puge Zol's
Loestion: Chamizal Calbratin Lataminry, National Food instiie
Envirammant Cendition: Amblent Temperaturs: | 263 2 15 | O Relatlve Hemidity:  ( # +3 ] %
Cendition of Equipma oo Condtian

Condition of this Resulls of Caitiraticn

t.Catioration Mathod n 1 W-CC-po2 umng standamd voksge anl
et redarence matarial [CRM)
2. Reference Stardards | Certhed Relarence Maiansl
Instrumnts Sacial {10 Mo, ifis Dus Datn
21 DC WVoltage Calbeator 00T Fhras 003 14 June 2024
232 Digitsel Thamomata ZroennT Fhas CC-660887-01 X Cotaber 2023
23 Trwrme-Hygro Mater HFLBTHOOR T FONPE TE BENSSS 21 September 2023
Cartiling Returancs Matarial Lot No. Manufacturer Rat ¥ Expira Dals
2.4 pH bufer 4,008 (Franary pH Butior Solusion) L.rsl Y CPAchem PHIELS 16 Fubnmry 2028
25 pH bofier 7.00 (Stardssd pH buffar Solution) BTIENZ CHAcham PHIOT LS 16 Fahnary 2024
2.8 pi bufier 10,01 (Pramary pH buller Bokfon) BT2ET CRhchum PHII LS 16 Fabnsry 2024
2.7 pH budter 6868 (Premary pH tufter Sokion] BT3EDS CPAcham PHITTLS 16 Fubnary 20256

3 This camfication is tmosable o The intemational System of Una (51 Unt

31 estrmants Mo 2.1 throrgh
3.2 irstrumants Mo 22 through
33 Imstraments M0.2.3 through
34 Cortified Reherency Mutarial o, 241028 tracaahle 1
3.5 Canihad Rafererco Maloral No.2.7 traceabis o

4, This caetificats was cortibed coly for the nstrumen) we caibrsted.

PNEC-TISITIS 17025 Labaratary Aocrediion of Caliratian Mo 0008
NEC-TISHTES 17025 Labarsiary Aocrmdiion of Calimtian No 5001
MSC-TISHTES 17025 Laborsiaty Accsdiion of Caliimatian Na 0081

Primary massunsesnt maihod- Harned cail using csibramd
Fwemamuter, ihromales, @ nanavelimatar The Standard Sakson
prepamtion and curifed by CPAcham Lid is acoradited fo 150 17034
and BONEC 17025

SiN Fgfy H113 Loth 20.06.2022; BIM ReiN HI-16 Lot 02 06 2022
Bi0 Fa 54113 Lot 25.05.2022; BIM RN Hi-16 Lot 02,08 2022, the
Standard Salutan preparation and corsfind by CPAchem Lid
ecradilad 1o 150 17034 ang SOMEE 17008

5. This nsaull of eafibnation was taund i s showm on of

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

S it

Calibration Report

Certificate No.: 230386000101
Equipment: Dighsl Tharmamatar with RTD (pH Matar}
Rasahation a1 e Modet  Saven Compast 5220
Serial Na.: Caazan DN UAEWAT DORZ564
Wanutacturer Naasmtar Tolad
Date of Calibration: 26 June 2023 Pagudels
Location: Cremical Calbration Laberatary, Natkanal Food syt
i i Ambiant (244 ¢ 10 } ¢
Fisative Humidly L5 22)%
Condition of this results of Calibration:
1. Caibration Method - In house method: W-TE-O28 by compariscn with standand tharmomatar
The & s ¥ Commanng
from a standard maisianca tharmamatar
i s 8l Y s the
Tampesaliey ucae of 1080 TS-80 |
2. Retarence Standard nairumant
Instrmard Madel Surinl No, Gertificate Mo. D Datn Thraugh
HANDHELD THERMOMETER 1523 833067
FELT 1zE265 03:New-13 TETR
Platinum Resisiance Thermometsr (PRT} 582TA 23872

Suppart Equipmant -

3 This senificate ia scaable 1o inernatioral Systern of Units (81 Linkz).

A Thi for the instrument

8. Thiz result o cabbration was found accurate 25 shown on da and plas
B Ganditian of Caibrated item Gagg

E Without adjustment

7. Fmsul of Calibration |

- Low Temparatura Bath (ISOCAL-E|, Modst: Europa-8 Piuz Bagic. SN: 3418822

o of calkmation ooy

l:l Ater adjustment

F-C5-012 Resision: 01 Dater 20-04-65




Calibration Report

Certificate No.: 2HRSE0-001-01
Equipment: Digtal Thanrometsr wity RTD (pH Matar)

Ressutian 0t o Modst  Seven Compaci 8220

Serial Nou: LM 10 Ho:  UAEWAT 00G28684

Muniactirer Masting Tersete
Date of Calibration: 26 Jure 2023 Page Sal s
Calibration paint: 190, 20and 380 T

Calibration result:

- Tha probe was immarsed in iguid bath or &ry baih o @ minimum depof 100 mm.

« Disscrption of b, model - WI11310 SN oneras
Dimension of presss - Diametar =z e, Langth e m.,
Sheath maieiat | Plastic
UG Rending  °C] v--::-“:-.:i'c: Goemction Value (G} ”"‘:"I:":"]"
150 15003 [-1-] oo
248 25008 a1 a0
ER) 35005 al o098

Mol - LAIGT Und Under Calbraten

T repart Lrcarianty o messursman! was Eased on siandand uncanainly mullpied sy covarags facir A= 2, providing & Invel of conlidance of
apreimataly 05 %

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

Equipment : Electronic Balance Cert.No.: ZaMh3
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-

Calibration were conducted using In-house calibration p CP-0BO1 ing to direct

measurement method against standard welght.
Condition of this result of calibration
1. Reference standard Instruments:-

Instruments Modal Serial No. ID No. Test report No. Due date
1} Standard Waight Set (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024
2. This certificate is valid only 1o the item calibrated on date and place of cailbration
3. This result of calibration was made on at the point ified by custa
4. This carilficate I8 not certified for any commercial transaction.
5. This ion is to the | il System of Unit.
Result of calibration | ) Without Adjustment { * ) After Adjustment by Interal Calibration
Range capacity : 0 g toe 220 g Resolution 0.0001 a
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (a) (g) (xmg}) (k)
100 99,9999 +0.000 0.19 203
200 200.0001 0.0001 0.28 200
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(a) of Reading (g )
100 0.00007
200 0.00007

wwnmsluenfii]

NEC-TIEI-TIS 17026
CALIBRATION 0OE1

WaC-TETIETERS
CALBRATIGN D18

Cert.No.: 23MM331

Page: 10f3
Certificate of Calibration
Equipment : Ebectranic Balance
Manufacturer - Mettler Toleda
Model : ABZ04-5
Sarial No. : 1126312528
ID No. : UAE AR M &2550
Submitted by : United Analyst and Engineering Consultant Co, Lid.

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

Location : Balance Room 2
Received order : O7 April 2023
Calibration Date : OF Apeil 2023
Ambient Temperature : 15 cwan’c
Relative Humidity : 30 % 1o 80 %
Calibrated by : Suwit Imjai
Approved by :

Approved Signatory
{ ) Pomthippa Tameyakul
{+ ) Males Butkruea

Issue Date : 10 April 2023

“tenenslueuny

Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received :  Used Ham Page: 3of 3
Reference : 23040015001
Result of calibration T
2, Effect of off center loading - glle
A mass of 100 g was placed to various position on the pan. AN A et
The weighing machine reading error obtained is given In the table e Toat o
Maximum difference betwean
Position 1 Position 2 Position 3 Pasition 4 Position § off-center and central loading
(a) (g} ta) (g) §:1] (a)
=0.0001 -D.0002 +0.0004 -0.0001 -0.0006 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncentainty Factor
(9) (a) (a) {(tmg) (k)
Uniload 0.0000 0.0000 015 213
o1 0.0988 +0.0001 015 213
1 0.8999 +0.0001 05 213
5 4.8959 +0.0001 015 213
10 90000 +0.0001 0.15 21
20 20,0000 00000 0.15 211
50 50.0000 0.0000 D.16 206
0 69.9999 +0.0001 0.8 204
100 999909 +0,0001 0.18 203
150 150,0003 -0.0003 029 200
200 200.0005 -0.0005 029 2.00
The reported uncertainty of measurement was based on a i iphed by &

factor k , providing a level of confidence of approximately 95 %.

-ollo-

lﬂﬂﬂ'ﬁl‘l‘ﬂ



CORPORATE SERVICES 3
ST PATTANAKARN B
TEL 1

TECHNOLOGY PROMOTION ASSOUIATION
ENT CALIBRATION AND T VICES

TAILAND-JAPAN} ik

T R
CALIBRATION abis

Cert. No.: 22TM1480
Page: 10of3

Certificate of Calibration

Equipment :
Manufacturer ;
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Amblent Temperature ;
Relative Humidity :

Callbrated by :

Approved by :
{ }Pomthippa Tameyakul

{ )} Malee Butkruea
{ v} Suwit Imjai

Issue Date :

Hot Air Oven

Memmert

UF 55

B216.1666

UAE.WAD 027/2559

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

Bangchak, Phrakhanong,

Bangkok 10260
Lab Floor 2

189 October 2022
19 Octabar 2022
(2610)°%C
(50430} %

Prescha Hiahib

Approved Signatory

31 October 2022

The Uncertainties are for @ confidence probahifity of approximately 95%

naslumuny

A 0046800

Equipment : Hot Air Oven Cert. No.: 22TM1480

Conditicn As-Received : Used Item Page: 30of3

Reference : 2210-05750C-1

Result of Calibration {* ) Without Adjustment

Function of UUC" ; Temperature Source

Fresh air setting : Close

Calibration | UUC* uuc Temp Overall | Coverage
Polnt Satting | Reading stability unifarmity Varlation Factor
(e e} "G} (£°C) e (c) {2°C) k
104.0 104.0 104.0 0.061 13 1.7 D.42 2
140.0 140.0 140.0 0.14 23 24 11 2
180.0 180.0 160.0 0,21 3.5 16 13 2

Callbration b {76
Paint Position
(°c) 1 H 3 4 5 5 7 ] 9 {ref.)
104.0 103.076 | 103,876 | 103,777 | 104124 | 104.667 | 104426 | 104.012 | 103.828 | 104.370
140.0 138,199 | 139,189 | 138.808 | 138,580 | 140,268 | 138.622 | 139,293 | 139,385 | 140.369
180.0 177.930 | 179267 | 178.643 | 179.753 | 181.011 | 180.083 | 179496 | 179.743 | 181,278

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

Temperature stability : One-haif of the greatest maximum difference of

re at any one sansol

T 2 The

differance of

P at any sansors and 1he measured

temparaiure at the refarence location which are observed at the same time or at as close an obsarvation time as

possible to the P pattarm or t gal

uucr = Unit Under Calioration

ity within the chamber under steady-state condilions.
Ovarall Variation : The Differance af the maximum and minimum 0

Irreeugh obsarvalion

MNaota | The reporied uncertainty of measuremeant was Included slability and excluded unifarmity |

The reparted uncertainty of measurement was based on a standard uncersinty multiplied by & covarage
factor k, providing a lave! of confidence of approximately 95 %.

-alo-

Lanm-s‘lumu-

a 1133251

Equipment : Hal Air Ovan Cert. No.: 22TM1490
Condition As-Recelved :  Used ltem Page: 2of3
Reference : 2210-05750C-1
Procedure Used :-

Cali wire using procedure CP-0TO2 according to direct measuramant
mathod with Data Acquisition which with Detactor { RTD ) and

Thermocoupts Type T.

The lemperalure scale used was based on ITS-90,
Condition of this result of callbration
1. Referance standard instrument;-

Instrument Maodel Serial No. Cert. No. Due Date
1) Data Acquisition 349704 MY41021843 2214 10 Jan 2023
2. This carfificate is valid only to the Hem calibrated on date and place of calibration,
3. This ification is 1o the | Syslem of Unit

Result of Calibration :- {* ) Without Adjustment
Functlon of UUC" : Temperatura Source

Fresh air setting : Close Enviranment during calibration
i Finished
4 4 Temp. (°C ) 28 ]
REL.Humid. { % ) 47 a0
AC Supply ( Voll ) 22 220

Ref. Std. ID No.: @
b Paint

Position:| (104)°C | (140,180 ) °C

1 TE-O4RTDO1 | 21-04TC-01

2 1B-GARTO-0Z | 21-D4TC-02

- ) 3 18-04RTD-03 | 21-04TC-03

Probe Installation Datails : Imenslon of Chamber : 4 18-04RTD-04 | 21-04TC-04

8= B0 om e g-:g m 5 18-04RTD-05 | 21-04TC-05

b= 50 om - : n & 1B-04RTD-06 | 21-04TC-06
H= 040 m =

c= 50 om 1B-04RTO-07 | 21-04TC-07
B 18-04RTD-08 | 21-04TC-08

9 (ref) | 18-D4RTD-08 | 21-04TC-08

Capacity = 0.053 m?

naslummue

a 1133252

TECHNOLOGY PROMOTION ASSOCIATION (TE
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AD TI

S0l PATTANAKARN ROAD SE NLLIANG. SUANLUANG BANGROR I
ATTARARAR 1 s01 AMLLLY; LU BARGE, NEETALYIRTI

L 027 SALBRATION B0

) FAK G-2THL AR

Cort. No.: 23TM182
Page: 1of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Bindar

Model : BDS3E2

Serial No. : 13-07343

ID No. LAE, MIC.D05/2558

Submitted by ; United Analyst and Engineering Consultant Co. Lid,

3 5ol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280

Location : Microblology Laboratory
Recelved Order : 15 Fabrniary 2023
Calibration Date : 15 Fabruary 2023
Ambient Temperature : (2610 ) L

Relative Humidity : (50+30 )%
Calibrated by : Suwit Imjai

Approved by :

nawFa gnatory

24 Fabruary 2023

{ ,) Pomthippa Tameyakul
{/} Malee Bulkruea

Issue Date ;

The Uncertainties are for o L3}




Equipment ; Incubator Cert, No.: 23TM192
Conditlon As-Recolved :  Usad lam Page: Zof 3
Reference : 23020385001
Procedure Used :-

Calibrabon were conducted using calibration CP-OT02 g o direct
method with Data sl which connected with Temp Datector { RTD )

The lemperalure scale used was based on [TS-80,

1. Refarsnce standard instrument:-

Instrument Maodel Sarial No. Cert. No. Due Date

1 ) Dats Acquisiticn 34972A MYS2003411 22LM18E 26 Nov 2023
2, This certificate is valid only to the item calibrated on date and place of cafibration
3, This (3 to the i System of Unit.

Result of Calibration :- {* ) Without Adjustment

Function of UUC* ; Temparature Source
Fresh air setting : Close during i
2| Finished
. Z Temp. (°C) 22 23
REL Humid. | % | 65 61
b . s [AG Supply ( Voll | 23 Za1
" i Ref. 5td.
3 - L$ /_ Pasition : 1D Mo
e 1 20RTD-21
" 2 20RTO-212
W - a 20RTD-2/3
Prabe Instaliation Details : Dimension of Chamber : 4 TR
B 50 om o= 033 i 5 20RTD-2/5
V= Ep an il G4 m 8 20RTO-206
c= B0 em Ha= 040 m 7 2ORTD-27
Capacity = 00583 m' ] 20RTD-218
9 (ref.) 20RTD-2/9

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ac-

CORPORATE SERVICFS X EQUIPMENT CALIBRATION AND TESTING SERVICES
53404 PATTANAKARN ROAR 501§ NLLIARNCL SUANLUANG BANGROR 10250 e bt
TEL 02717 FAX. 037194484 CALIRATICN 0388

Cert. No.: 23TM727

Page: 1of3
Certificate of Calibration
Equipment : Incubatar
Manufacturer : Memmert
Model : IF 75
Serial No. : D317.0305
1D No., : UAE MIC.022/2561
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvil Road,
Bangehak, Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratory (302)
Received Order : 27 Aprit 2023
Calibration Date : 27 - 28 April 2023
‘Ambient Temperature : (26+10)°C
Relative Humidity : (50430} %
Callbrated by : Tawaichal Pama

Approved by ©

Approved Signalary
{ ) Pomthippa Tameyakul
1/} Malee Butkruea

{ ) Suwit Imjai
Issue Date : 11 May 2023
The Uncertainties are for n confidence ¥ of 95%

her than in full amcept with e priur wrilies

Sanviees

(ans i’l’imtlﬂ&l

ment. Calitmatios wul Te

ré\

Equipment : Incubator Cert. No.: 23TM182

Condition As-Recalved | Usad Item Page: 3of 3

Refarence : 2302-02850C1

Result of Calibration :- (7] Withaut Adjustment

Function of UUC* ; Temperature Socurca

Fresh alr setting : Closa

Callbration uuc* uuc T Ovarall Coverage
Paint Setting | Reading stability uniformity Variation °| Factor
(*c) ('C} ('cl (=€) e) (°C) (£"C) k
35.0 354 354 0.037 0.56 0.86 0.30 2

3 Measured Temparature ( °C |
Paint Position
i3] 1 | 2 T 3 T a4 T 5 T & | 7 | 8 [9(msn
35.0 35256 | 350308 | 35116 | 35453 | 34.700 | 34798 | 34718 | 34,657 | 34938

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

Temperature stability : One-half of the greatest maximum difference of measurad temperature at any one sensor.
Temp y : The i differance of messured temperatures at any sensors and the measured
temperature &t the reference location which are observed at the samea time or at as close an observation ime as
possible to delermine the temperature pattern or homageneity within the chamber under sieady-state conditions.
COwverall : The Diff of the maxi afid minimum maeasured temperaturas throughout observation
UUG* : Unit Under Calibeation

Kate The reported uncartainty of measuremeant was included stability and excluded unifarmity |

The repored unceriainty of measurement was based on a uncertainty iad by &
factor k, providing a level of confidence of approximately 95 %

-olo-
]
@nensluemuau.

Equipment : Incubator Cert. No.: 23TM727
Condition As-Recelved : Used Item Page: 3of 3
Reference : 2304-04610C4
Result of Calibration :- (=) Without Adjustment
Function of UUC* ; Temperature Souree
Frash air setting @ Closa
Calibration | Uuc* | uuc® Temp T Overall

Foint | Setting | Reading stability uniformity  |Variation| Factor

(e (c) | ("C) (£°C) {ch 'c) L3

440 440 | dan 0.055 0.42 0.52 2
Calibration P ('c}

Paint Position =1

(c) 1 | 2 | 3 ] &« T 5 T & [ 7 ] 8 [oiety] ()

440 [ 42993 | 44.061 [ 44.107 | 44.073 | 44.067 | 44.067 | 43.938 | 43.687 | 44.080 0.30

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

Temperature stability : One-half of the greatest maxi it al W at any one sensor.
: The maxi i of d temg at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an abservation lime as
possitie 1o the pattern or h o y within the chamber under steady-state conditions.
Overall Variation : The Dil of the i and mini d hy observation.

UuC* : Unit Under Calibration
Note : The reported uncertainty of measurement was inoluded stabllity and excluded uniformity .

The reported uncertainty of measurement was based on a standard ur infy multipied by a 9
factor K, providing & level of of i 05 5%,
~oflo-
v
wenamsluad



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIC "ALIBRATION AND TESTING SERVICES
M4 PATTANAKARN ROAD.

1 SUANLUANG BANGEOK 10250

Equipment : Incubatar Cart. No.: Z3TM72T L, FAR, 171064 ity
Condition As-Received :  Used llem Page: Zof 3
Reference : 2304-04610C4
Procedura Lsed - Cert. No.: Z3TMTES
" 0 Page: 1of3
C: were using J Cp-OTO2 g to direct - ;i "
method with Data Acquisition which connected with Resistanca Temparatura Detactor { RTD ). Cert]fl(‘,'ate of Calibration

The temperature scale used was based on IT5-80.
Condition of this result of calibrati

Equipment : Incubator
1. Referance standard instrument:-
Instrument del Serial No. Cert. No. Due Date Manufacturer : Memmert
1 } Data Acquisition 340724 MYSTO13711 221.M83 02 Jul 2023
2. This cerificate is valid only to the item calibrated on date and place of calibration. Model : IN 75
3. This cerlificalion is traceable 1o the International System of Unit.
Resuit of Calibration :- (™) Without Adjustment Serial Mo. ¢ 03170307
Function of UUC* Temperature Source
Fresh air setting : Close Environment during calibration ID No. : UAE. MIC.02312561
Beginning Finished
Temp. (C ) 25 24 Submitted by : United Analyst and Engineering Consultant Ca., Ltd
{ IREL. Humid. { % } T8 B 3 Soi Udomsuk 41, Sukhumvit Road,
4 S AC Supply | Volt } 231 23 Bangchak, Phrakhanong,
o -3 Bangkok 10260
! ey Ref. Std. )
& Position : s Location : Microbiclogy Laboratory (302)
¥ 0.0
H iz
4
it 8 1 18-18RTD-01 Received Order : 27 April 2023
s 1 I : 2 1E18RTD 2 Calibration Date : 27 April 2023
s "'W‘/( T 2 e e Ambiant Temperature : (26+10)°C
4 18-18RTD-04 Refative Humidity : (50£30 )%
W 5 18-1BRTD-05
B 18-18RTD-10 Calibrated by : Prascha Hiahib
T 18-18RTD-O7
Probe Installation Details : Dimension of Chamber : & 22 1RTAE
A, LGB b= 838 m 9rel) | 18-18RTD-08 Approved by :
= 50 e W= 0'40 - Approved Signatory
= B8 i H= Ulfxﬁ il { ) Pomthippa Tameyakul
Capacity=  DOTA {/ } Malee ﬁutkma
{ )} Suwit Imjai
Issue Date : 11 May 2023
The Uncertainties are for a confidence probability of approximately 95%
1] i Calil el T Rarvicin v
tﬁﬂm‘ﬂﬂﬂ’l tanm'lumuqu
Equipmant : Incubator Cert. No.: 23TM7E5 Equipment : Incubator Cert. No.: 23TM7TES
Condition As-Received : Used ltam Page: 3of3 Condition As-Received :  Used ltem Pag
Reference : 2304-04610C-5 Reference : 2304-04610C-5
Result of Calibration :- ("1 Withaut Adjustment Procedure Used :-
Function of UUC* ; Temparature Source Calibration wera using cafibration procedura CP-OTOZ according to direct measurement
Fresh air satting : Close method with Data Acquisition which with Resistance Temp Datector { RTD |
Calibration| UUC* uuc* P Overall |Coverags The iemperature scale used was based on ITS-80.
Point Selting | Reading stability ity Factor Condition of this result of calibration
(*C) {°c) {°C) [+"C) ("C) () k 1. Reference standard Instrument;-
37.0 370 | 370 0.070 0.28 0.38 2 Instrument Model Serial No. Cert. No. Due Date
1) Dat isition 348T2A MYS2003411 22LM165 26 Nov 2023
Calibration Measured Temperature | “C ) " ]_ . .mul E 5 4 et
Point Fosition 2. This carificate is valid only to the item callbrated on dale and place of calibration.
i i i I ticnal tern of Unit.
('c) 1 ] 2 l 3 ] r l 5 | 6 | 7 | 8 |9 (£C) :mﬁ:z“ﬁ:::;m Ifamanle.:lo :::mmir::_mnt Syt! m of Uni
37.0 | 3764 | 37118 | avo7e | 37.121 | 3smsz | 37.030 | 36822 | 36.923 | 36.905 0.30 esult of Ca on:  (*) cut Adjustmen
Function of UUC* : Temperature Source
Average” : The average of 30 values in each position. Eresh air setting : Close t during
Temperature stability : One-half of the greatest maximum af at any one sensor, = | Beglinning Finished
i + The i i of sres at any sansors and the measured Temp. [ °C ) 23 27
temperature at the referance location which are observed at the same time or at as close an cbservabion ime as { REL.Humid. { % ) &9 73
possitle to ine the temp ire: pattern of genelly within the chamber under steady-state conditions. 2 4 AC Supaoly { Volt ) 220 221
Overall Variation : Tha Difference of tha i and minij throughout i & )
uuc* :  Unit Under Calibration 1 3 Ref. Std
i i i — g ™ Position : i
Mote @ The reporied uncertainty of measurement was included stability and excluded uniformity . Q %! - 1D No.:
’ H HG
The reporied uncertainty of measurement was based on a standard uncertainty multipiied by a coverage 9"} i $ 1 20RTD-2/1
factor k, iding a leval of e of approgi 85 %. L ] 2 20RTD-2/2
W e L s 2 3 20RTO-2/3
~olo- = 4 20RTD-2/4
" 5 20RTD-2/5
B 20RTD-2/6
T 20RTD-2IT
Probe Instailation Details : Dimension of Chamber : 8 20RTD-2/8
Al N ] [ 63 m 8 [ref.} 20RTD-2/9
b= 50 om W= 042 m
cE 50 em H= 058 m

Capacity = 0.075 m

tamnﬂu'a- mnm-:‘lu'm
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) CALERATION 33¢e

Cert. No.: 23TM728

Page: 1of3
. . .
Certificate of Calibration
Equipment : Incubator
Manufacturer : Mammart
Model : IPP 260
Serial No. : VE16.0066
ID No. : UAE.MIC.032/2559
Submitted by : United Analyst and Engineering Consulfant Co. Lid
3 Sol Udomsuk 41, Sukhumvit Read,
Bangchak, Phrakhanang,
Bangkok 10260
Location : Microbiology Laboratory (302)
Received Order : 27 April 2023
Calibration Date : 27 - 28 April 2023
Ambient Temperature : (28+10)°C
Relative Humidity : (50430 )%
Calibrated by | Tawatchai Pama
Approved by : m
{ ) Pomthippa Tameyakul
() Malee Butkruea
{ ) Suwit Imjai
Issue Date : 11 May 2023
The Uneertainties ure for a confid P 95%
e s U
enaIluAIuRN
Equipment : Incubator Cert. No.: 23TM728
Conditlon As-Received :  Used ltem Page: 20of 3
Reference : 2304-04610C-6
Procedure Used :-
C; icn were using cali procedure CP-OTORZ ding to direct measuremant
method with Data jimd which with i Temp Detector { RTD )
The temperature scale used was based on TS-80.
Condition of this result of calibration
1. Relerence standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acguisition 48724 MYST013711 22LME3 02 Jul 2023
2. This cerfificate Is valld only to the ltem calibrated on date and place of calibration.
3. This cerlification is traceable to the Intermnational Systam of Unit.
I {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Closa during
Beginning Finished
Temp. (°C } 25 22
11/ REL Humid. { % ) 76 &3
2 L AC Supply ( Volt ) 231 231
] (]
1 3
g iy Position ¢ Ref. 5td.
7 ID No.:
H I HZ
.t & 1 22-18RTD-21
| FOE 2 1BRTD-212
A o D
Wiz M/TL 7 3 18RTD-23
- 4 18RTD-214
W 3 1BRTD-2/5
B 1BRTD-2/6
T 1BRTD-2/7
Probe Installation Detalls : Gimension of Chamber : & 18R1D-2/
a= 10 cm o= o050 m 8 fref.) 18RTD-2/9
b= 10 em W= 0B m
e= 10 com H= 080 m

Capacity = 02 m

lﬂmﬂ‘ibl'ﬂ?ll.

A
Equipment : Incubator Cert. No.: 23TM728
Condition As-Received : Used ltem Page: 3of 3
Reference : 2304-04610C-8
Raesult of Calibration :- {1 Without Adjustment
Function of UUC* : Temperature Source
Frash air setting . Cloge
Calibration | UUC* uucr Temperature Temperature | Overall | Coverage|
Point Sefting | Reading stabillty uniformity Variation| Factor
(G e T (£°C) tc) (el k
250 250 25.0 0.020 o.81 2 2
36.0 36.0 36.0 0,15 1.1 1.6 2
d {ch i
Point Position
("C) 1 2 3 4 5 & 7 8 |o8fef)| (2C)
250 25541 | 25.354 | 25308 | 25.278 | 24341 | 24.349 | 24.370 | 24455 | 24.747 0.30
360 35275 | 35351 | 35768 | 35.841 | 36543 | 35590 | 36.653 | 36,738 | 36.232 0.39

Average® : Tha average of 30 values In each position,

Temperature stabllity : One-half of the greatest maxi af d el at any one sensor
Temperature uniformity : The maximum diff of P at any sensors ard the measured
temperature at the reference location which are observed at the same time or at as close an obsarvation time as
possible o ine tha pattern of il within the chamber under steady-state conditions.
Owverall Variation : The DI"E(EN}E of the i and mink d ol

UUC* : Unit Under Calibration

Mote : The reported uncertainty of measurement was induded stability and excluded uniformity
The reported uncartainty of measurament was based on a standard Itiphied by a

factor k. providing a level of confidence of approximately 95 %.

-olo-

mnm‘laiml.

&= DKSH

Certificate of Calibration

H(—(l"ﬂ:"’_ﬁr‘ﬂl
Equipment: Balance Certificate No.: C01223732
Model: PXE23 Issued Date: (8 December 2022
Serial No. {or ID.);  C236754745 Job No.: KSPR2215576
Manufacturer Chaus Page: 1of 2
Condition: New
Custormear: United Analyst and Enginesring Consultant Co., Ltd,
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
F g District, Bangkok, THAILAND 10260

Environment Condifion: ~ Temperature %C + 05°C
Humidity 53 %RH  + 3.9 %RH

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

Calibration By: Mr. Adisal Maknai

Calibration Date: 08 December 2022

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificats is ta the: S1 Units by National Institute of Metrology

{NIMT}, Thailand through DKSH Technology Co., Lid. Certificate No. C02221765

(M, Adisal Maknaol) (Mr, Rungrod Jenkittrakulchai)
Person in charge Authorized signatory

This cartificsts ts issusd the unfs of measunement scconding in P Imemational Sysiam of Units {S7). It provides fracesbiity of measusmant to
Inimmational or national stanciard or other recogrized natonal sandend labormiories.

mwmmwhmmmnmmhmmwwnwmmﬂb
provide a level of confidence of approsmately BS%, It is determined in with the Guide to Expe Uncarainty in (GUM),

These resus oy be affecisd by devislions from specified conditions. The resulls relate orfy 10 e Rems lesied, calbrated or sampled. The report shall
ot b reproduced except in &l withon spprovad of OKSH Technology Limited.

wAsin Mvamay onTuTal 4vie
DS Toctmology Limet

2833
2520 Sukturk Fows, Bangchek, Flisianoey, Bangiak 15260
[P 486 2630 1000 Emat atmte:

wnenslumugy

CAL-FM-CD1-14; 12 Sep 2022

Deflvering Growth - In Asia and Beyond.



Calibration Results:
Without Adjustment

Certificate No.:

CO1223732

Eccantric Emor: Weight to be 1/3 or 1/2 of Maximum capacity, laken from the center of the pan as a zero refarence.

L4l

Nominal Test Value 200 {g)
Refarence Points (g)
A B c D E
- 0.000 0.000 0.000 0.000
L of the standard of balance., 0001 (g)
Nominal test value (g} Standard Deviatien
50 0.0004
500 0.0005
Error of Indication from nominal or conventional mass value., Readability 0.001 (g
Nominal Valus | Conventional Mass | Displayed Value Enmor of Indication | Uncartainty
(] (] (@) (] @ .
1 1.0000 1.000 0.000 0.0010 2.03
§ 5,0001 5.000 0.000 0.0010 203
1 10.0001 10.000 0.000 0.0010 2.03
20 20.0001 20,000 0.000 0.0010 2.03
50 50,0001 50.000 0.000 0.0010 203
100 100.0001 100,000 0,000 0.0011 2,03
200 200.0004 200,000 0,000 0.0011 202
300 300,0005 300.000 -0.001 0.0013 2.0
400 400,0008 400,001 0.000 0.0014 2.0
500 500,0003 500.000 0.000 00017 2.00
800 600.0004 600.000 0,000 0.0018 2.00
The End of Certificate
el -
S wnaslumuny

Rellvering Grawth - in Asla and Beyond,

CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Refer to Cartificate No.: C01223732 Page: 2 of 2
Statements of conformity:
‘Without Adjustment
Readabliity, 0001 g
Nominal Value | EM" | Guard band (w) | Telarance (£)
indication Conformity
(] [ 9 ]
1 0.000 0.0010 0.002 Pass
5 0,000 0.0010 0.010 Pass
0 0.000 0.0010 0.020 Pass
20 0.000 0.0010 0.040 Pass
50 0.000 0.0010 0.100 Pass
100 0.000 0.0011 0.200 Pass
200 0.000 0.0011 0.400 Pass
300 -0.001 0.0013 0.600 Pass
400 0,000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 0.0019 1.200 Pass
The valldity of the of cannol be for of use, ditions ar Impraper use.
The End of Statements of conformity
sttt Remsnstiars imehi Tl il
e s ™
o gLy enanslumugu

Delivering Growth - in Asia and Beyond

CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Refer to Cerlificate No.; C01223732 Page: 1 of 2

Statements of conformity:

uhin Muminmay inaTulall 4%

“This confermity certificate documents the validity of the following statements of conformity based on the measurement
results of

The arror of i during ara undar ghan and and
g the ge p 95%) within the specification. The given
measuremant uncartainty already Includes other all affects by according 1o the standard method, UKAS Lab14, Therefore,
those have not been d
Tolerance and Dedision rules:
of the of the device are done based on direct comparison of the relevant

measuremeni results with the tolerances and decision rule are prescribed by the cuslamer.

Declsion rule:  [] Cheice A Simple Fule {w =0), Specific Risk « 50% FFA.

Binary for Simple

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

Custorner defined, Cusiomers may define arbitrary mulfiple of r to have apphed as puard
tand (w = r U}

; PFA = Probabiity of Faise Accept

[0 Chelce C

(Mr. Rungred Jenkittrakulcha)
Authorized signatory

tane
2533 Sukhume Fiowd. Nangehs, Fieskhanong, Sanghok 1280
Phona: +68 2630 100

Defivering Growth - |n Asia and Bayond.

13
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CAL-FM-CO1-14: 12 Sep 2022

Without Adjustment
Job Mo, KSPR2215576

Error of indication Readability:0.001g
1
///
-4-'—“//
o __E:::L___
"--,_““.‘.‘.“.‘hl
N
1
0 100 1000
X Errorof indication = Uneart(s} = Uncert(-) Display of balance
----- Low Upper ——— Lower
—— Upper Specification
A\
wnenslumugy



TECHNOLOGY PROMOTION ASSOCIATION (THAILAN
SERVICES 3 EQUIPMENT CALIBRATION AND TESTY

CORPORAT

5344 PATTANAKARN ROAD SC ANLUANG BANGKOK 102 NAC TIETIETEN
TEL. CALIBRATION D306 Equipment : Autoclave Cert. No.: 23TM7E3
Condition As-Received : Used ltem Page: 20of 3
Reference : 2304-04B10C-2
Cert. No.: 23TM7E3 Procadure Used :-
s . . Faga: 1263 Cil were using in-h i procadure CP-OTO3 according to direct
Certlficate of Calibration measuremant mathod with Data Acquisition which connecied with Thermacouple Type T
The temperature scals used was based on ITS-80,
Equipment : Autoclave Condition of this result of calibration
1. Reference standard instrument:-
Manufacturer : ALP Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MY52003411 22LM165 26 Naov 2023
Model : CL-oL 2. This cerlificate is valid only to the item calibrated on date and place of calibration
3, This carlification |& traceable to the Intematicnal Systemn of Unit
Serial No. 808763 4, This result of c COVETS Yy autod for the sterilization of goods and material which
could be infected with organisms categerized as Hazard Group 1, 2 and 3
10 No. : UAE MIC 026/25683 (** = Categorization of pathogens according 1o hazard and categorias of containment, second edition, 1890 )
It does not cover autoclaves for usa with material infect with organisms in Hazard Group 4, for which
Submitted by : United Analyst and Engineering Consultant Co. Ltd complete containment and sterilization of infected condensale |s considered 10 be essential,
3 Sai Udomsuk 41, Sukhumwil Road, This result of calibration does not apply to sterilizers or disinfactors used for medica, dental, pharmaceutical
Bangchak, Phrakhanong, or vetarinary purposes which are directry concemned with patient care, or those used for fabrics subjected to
Bangkok 10260 sterilization which are required 1o be dry at the end of cycle.
Location : Microbiology Laboratary (301) Result of Calibr: B (* ) Without Adjustment

Function of UUC* :

Temperature Source

Received Order : 27 April 2023 Environmental
Calibration Date : 27 April 2023 (*c) | (%RH. )} [ Volt )
Ambient Temperature ; (2610 )C - Beginning of Galiba!lun a7 B0 220
Relative Humidity : (5030 )% Finished of a7 58 220
a
Calibrated by : Preecha Hlahib £ s Ref. Std.
Posiiion, Description. 1D No.;
1= |Center of chamber 18-20TC-D4
Approved by ! = |Temperature sensar 18-20TC-05
Approved Signatary a= |Exhaust port 18-20TC-08
{ ,) Pomthippa Tameyakul
(¥ ) Malea Butkruea
()} Suwit Imjsi
Issue Date : 11 May 2023
The Uncertainties are for a probabifity of approx ly 95%
be e
' [
ensslumugy enenslaniugy
A 0053944 a 1159968
Calipragion Certificats D
s s A METTLER TOLEDO
Mttiar-Toledo (Thaliand) Lt
B4BM - B4E5 Lasale R, Bangna Tai Sun-Diirct
Bangaa Dielvce, Bangkok 10260

D3sz

MT-TH BerviceSupponffimt.com

Equipment : Autoclave Cert. No.: 2Z3TMTE3 WSL-TISHTIE | 7028
Condition As-Received : Used ltem Page: 3of 3 CALIBRATION DDE2
Reference : 2304-046100-2
Result of Calibration :-  {* ) Without Adjustment . . .
Function of UUC® : Temperature Source Accuracy Calibration Cemﬁcate
Operating parameter Set : Temperature = 1150 °C Customer
Sterilization period = ’15 minute Company: uniagd Analyst nd Enginsanng Consusant Ca., Lid
uuc* uuc* Avarage Prassure | = Coverage e e
3 : = Ly i ¥ 50l L 1, Bubhurm )
Setting | Reading | Position ; g ] : Factor city: P Knaneng Cantact: Suwit Chaing
[ "C) {°C) (e (£°C1| (MPa) (£°C) k Zip | Postal: 10250
1 115213 B e
1150 115.0 2 115.166 0.22 0.08 075 2 Ordae Number:
: 5780 IO
Op ap Set : Temp = 1210 "C Weighing Device
rilization period = 30 minute - T
. . utsotune - |nstrument Typa:
uuc “UUE* Average’ _ Press_ure ! Coverage X iEaoh e ; s
Setting g | Posii Factor Serial Mo B748058407 Tarmines Modal: PEAT
{*c) (c) t'cy (£°C)| (MPa) | [+"C) L Bulkding: hiA, Tarmins Serial No.: B748058457
1 121.260 Floar: 4 Taminat Asset Mo.. i
121.0 121.0 2 121,224 029 14 0.75 2 Foam: Labaraiory Calinrats Glasawars
3 121.284
Average" The average of 30 values in each position.

Procedure

Stability : One-half of the greatest maximum difference of measured temperature at any one probe
uuc* : Unit Under Calibration
Mote ;  The reported uncertainty of measurement was included stability and excluded uniformity -

Calitration Guidalna:
METTLER TOLEDO Work Instruction;

EURAMET cg-18 v, 4.0 {11:2015)
CRIWDO220

tur A Fownd callbration. No As Left caibeation was perioemed bes
nodified aiter As Found calibeation. Therelone, reaults for As Lefl comesp

The reported uncertainty of measurement was based on a standard uncertainly multiplied by a 558 e davice

coverage factor k, providing a level of confidence of appraximately 85 %,

b Al Faunit,

ityizann al tha weighing ins

ment was adpunisd befang

ration wilh & bul-in weight.

" fance wit EURAMET cg-18 [11/2015), the lest ads were selecied (o 1eflect tha spacific us

of thi wakghing device o 1

-olo-

Aa Found Calibvation Date: 23-Sep-2022 Calioraior
Aa Left Cafibraion Date: A
leaue Dale #-Sep-gn2z
Appraved Signatory:

Tachnical Maneger  Hesd of Calibranon Coror

Page 1ot 5

ianmslumun

E

1 0F e iy ecat i ey,
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wenmslumugy
a 1159967



Calvration Canficale iD
TH20E5-067-D0Z322-ACC-TH

METTLER TOLEDO Service

Measurement Results
Repaatability

Tast Load: 100 g

000003 e * s Lt 1 (Tt Pty
asd
2 10000012 g i
W0
1 100,00001 g A -l z
4 10000003 g ik 3
5 100.0HI05 g A 2
8 100.00004 g Hi » 1l i
7 100.60063 1 A L
] 10,0064 A |
3 1A s )
L] [ ¥
W Q “
Standarg
b Q00011 g Hin
T
&
The “f i1 fha Qimph represisiu i eacalilly of the tangarinimmual i
Inst mg potomed
Thit it e ths graph ars bwsed upan ih sbachile dkies o i
an e
Test Load 100§
) +00.00000
2 5980457 §
1 59 99006 M
‘ 10006003 g ik
5 10000005 g i
Maximum By ———
B o 000005 g L A Found
The ' in ihe v
ihe st waa perfonmad
Sotman Vermn 1730344 ENSTTLRR TOLEDO PageZats
gt Vrson £1035 T 1y g st e gy 10 06 D1y Sl WEVAE e v
o R nanslumuny

Calibration Cartificate ID
TH2085-067-082322-ACC-TH

METTLER TOLEDO Service

Calration Canficale ID
THES-067-082322-ACC-TH

METTLER TOLEDO Service

Error of Indication
As Found
0,00000 00000 4 0023 g

H a7t g DADOI0 g 0083 g 2

3 .985a8 g 2000890 g 000001 g 014 mg 2
a4t 44 susen g 50,00000 g 000002 g 0:32mg 2
e 19 6566 § 70,0000 0.00001 g 0.20mg 2
1 80,0000 g %0,00002 g 1.00000 g 027 mg 2
3 10000002 g 10000008 5 0.00003 g 020 mg 2
0 19000004 g 1200005 g 0.00002 g 37 mg 2
: 150,00001 g 18000007 g 0.00001 g 0.3t mg ]
1a 170.00001 g 179,00007 g 000006 g 0.3 mg 4
" 20000002 g 200,00000 4 100002 g 1.3 mg 3

by the CMC and (= LT Wil Because Ihe calculsted uncetary
s
! hs Found
* s Laft

i

& of | Far prprmved legitsity ot e gaphks

£ [T ———

k-] =re shown and measureman pois

E o 10 P e eployec.

B |

pad
Calitrntion Foints [g§
Tha un: ity Gtaled |8 the experded uncertainty at calbation chitsinen by miltiphéng the stondan combined uncertmnty By tha

COVOrEE 11 b — wiich Can bis fasger Ihan 2 occording b0 EURAMET cg-18, The vilue ol the measurnd Ses wehin the assigned range

o akios wiith & probabiity of approsmately S4%

The user ia for

ArvOnmEnEl cond l e S=ilings of (e welghing Instnimont when | was catbraled

Test Equipment

A walkghts sad e mevalogical ealing ane traceable 1o national or intemasona signdaids. The walghia were calibrated and cevified by

accradiled cabbralion lsbarstory,

Wisight Sel 1; OIML E2

‘Werght Sel o wE3 D of Insue: 11-Bep-2001
Cestificate Mumber 175468 Calibrahon Due Cate; t-tar- 2023
Waight Sat 2 QIML E2
Waight Sea Na. WSS Diate of lasie: 21Ot 2021
Cerificate Numbar CIAZTE4TON Calmration Dun Date 17-Ape-2023
Waight Set 3: OIML E2
\taght et N WsI0 Dt af f2aise: 210k
Candcain Numbar C142784702 Catbraton Duo Daig: 18-Mer-2023
There Hygromete:
Equmment No. IN2E1 Date of lssue: F3-Muay-2022
Catificats MNumbes. 2211067 Callvnbon Due Dete 15-May- 2003
Remarks
FACT mdjustmant funclichsily setvatid
Eguipmant contition: Good
Nest calibatian Bccording 1 euslumer's procsdune
Calibrasian e nal deckle by caibealion laborasory,
End of Acorediied Section
The informalion beow ard any ments o I centificate are nol part of the scoredited caibration

Aen

i Pl TIC

Versn | TR0314
o 17835

Puged of §

wishen pinan

s (anEns ARy

Seitwmn vacwer 1T10314
Pt Yenmae: 19855

Fee Murisar @

Caditvation Cenificate 0
THZ085-087-093322-ACC-TH

© WTTTUER TOLEDD Fage 3of §

i (ananslanuny

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument In Usa

Stated is e expanded wicentmnly wiih &=3 in use. The for

ilg shall ba Lssed for the eslimation of the uncenainty under conpkienatian af

the mivrs of indcation, The vatue R represants e net lesd indicalion in @ uret of measure of the device.

Temperature cosffcen for the evslualion ¢

e MEasUIEmant uncaitaly in use LU RN

Temperature rangs on 2 for

Hyahusl

e Mmeasur eihent urcertany in wse 1F

Linsarization of Uncertainy Eguation

1 00000t g 20g L = 0.024 mg « 0.00508 mgig - R MiA

To optimize the statilily of Iha linsanzston. besiden of the sam load oy inoEasng messrs)
mgssuremen mnge or larger are faken o the cakalstior inear aguaticn,

L pnints with o beut ioad of 5% of e

Absolute and Ralative Measuremant Uncertainty in Use for Various Mat indicasans (Examplos)

0.00220 g 0.024 mg 1.1% HA N
0.02200 9 0.094 mg 0% LY Hia
0.22000 g 0.025 mg. 0011% LY N
220000 g 0,035 mg. DO016% i Nik
22000000 g 11mg 0.00052% B, N
£ | £
£ £ |
: il
5 :
: £
l | o
g Ry [ Teaing kg
Aa Found As Left
Scftwars Varsmr VTR0 ©METTLER TOLEDO Page 5of §
Fsgt evsan 21 Tl B an sty o b Bty ekt wis
Frm Hsrsar: £

e e (NS AU



Attachment to Calibration Canlficate: MET'"_ER TOI_EDD Servlce Attashment to Callbration Cartificate: ME"LER TOLEDO Service

TH2085-067-002322-ACC-TH THABS-06T-0BF322-ACC-TH
EWP* Cerificase GWP® Carilficale

GWP®

Minimum Weight

As Found Minimum Weight Table

Mitirraum wsights fo

M Tolrancs 1 2 5 10
51, 2 0% 0024255 g 1048 0123795 g 0254278 g
C e n'fi Ca te L% 0012085 9 002925 0061100 g
05% 0004831 g 0.008671 g D.024253 g
" 0002414 g 0.004831 g 0 i 0012085 g
% 0.001207 g 0002414 g 0,0038 0A0a040 5
5% 0000483 g DA024%4 g L0o4831 g

i wasigh

A A -
F:und v L:ﬂ v v

As Laft Minimum Weight Table

The waighing device meets the given The weighing device meets the given Saioty Factor
process requirements, process requirements. Tolerance 1 2 2 5 i
1% 1.024253 .04ET54 01237859 025437 g
- e 0% 0.012085 4 01024358 g 0036472 g 006t g 0123785 g
Az Found i 2 L ] N sdustmenisimoddications made. A Loft resulls iy — -
sty o 0.004531 4 0005671 g 0014522 9 0024353 g 0048784 g
" 0002414 g 0.008831 g 1007250 g Bl
Fa 0001207 g 0002418 g 0.003622 g 000600 g OGS g

Process Req uirements e 0000483 g 0.000885 10atE g 0002414 g 0004831 g

Wes Tolerance: 0.5% | Smallest Met Wissght: 10.00000 g

it e e smiallest nel weight.

¢ Pasa The dedermrmd minimum weight meety

Safe Waighing Rengs At thess net minimam waight vekies, the massarament uncerlsnly of ihe weighng dewce 18 equal 1o ar l8ss man 11 (no salety facion), 1
3, 1 Vol ihe required (oterance, The values are calcutared wilh s © 2 and tased on fhe Ines Sonrma of 10 messiament rcanainty
of tha weikhang devica in use
The satety facion dor As Found is sheays 1, This imolins no wataty facier, A= Fourd teating looks al e befudor of the instramant fam (e past

uniil best accured. For (e past. Il is necessary Lo kiow thal the iolerance was mal, but not he ety lacior, The salely factor ks @ praciivi

madsure 10 spply b fuure measiroments.

Nates on minimim walght values in above table:

1 ¥ "NAA® is shawn abave, no sppeapriate val alculaied.

OLEDT = nut respansiale far ihe dofi

3 POOCEES TequEants

iy, irbvas iy dn

Page Lof4 EHETTLER TOLE00 Fage 2ol 4

Thim i ooy cesaimmm ity v 2 paral TSI oe

e (NS INAIUAY

ot ite

tanmslaumuqu

Fam Murte FAIIC

Attachmant ta Calibration Certificate METTLER 'I'OLEDO Service

THD P42 172-A0C-TH

Allachmani fo Calibration Corticate: MET‘I'LER TOI-EDO C

W II2-M0C-TH
G Canticals GWP® Cerdficate

Error of Indication

Measurement Results

As Found
Results Summary
‘weighing iodsmnces
Eccantricity Emor of Indication L
A
003 g | DO7ElDg | 0150009
00000z | 0025009 | UOSOO0g  O.i2500g | 0.23000g
VE= P 0000014 | DOIS00Q | DO70O0G  O7S0GY | 035000
% = Fllod 000000 4 0.00000p 022500 | 0450009
1% = Satoty Facior nat met 10 000003 3 040000 g ©35000g Mg
120000 000002 g D060 g 012000 g 0000 0.6
Repeatability 150000019 | DODOD1g | G07500g | 0.5000p | O7S00F 0740009 1600009 | A75000g
17000001 g | DOD00Eg | 008500 g Q474005  DESI0OQ | 1700004 | 4250005
0000002 | 0000029 | 010000 g Q50009 100000 500000
TestLoag: 1005 a o5 @ i @
As Found
Talerance ool L vialia Al
ni% 0.0 v
02% o.0v000a g £y o
0.5% G.L25000 g 0000011 g = .000011 b 0AD000g | 6.00000 g [y i Hia
™ D.O50GI0 ¢ L4 o JoE0sEy | 0.00001 g (403000 g | DOTSIGE | 015000 | 0.30000g
-4 0100000 ¢ v i ADECUE G | 0.00002 0.05000g | 025004 | 025000y 050000
% SO0 4 i fie 89960 g 0.00001 g 007000y  OA7H00G | 0.35000Q | 070000g
- 0000029 0.00000g 1090009  DZ2S00G | DAS000g | 0.80000 G
The weighing lolerance = mat if he stEniEand devistan s less than or equal e the conespanding conral lini ey oo 3 L aiiog. | 050003 |+ g
E 12000003 § 1120009 | 030000 g 1.20000 g

16000001 g 0OTSI0g | 0450005 | 7SO0 | 075000 175000 g
17000001 g 0085009 | 0970009 | 0AZ500p | OB5000G 1700007 | 4.25000Q
Tast Load: 100 g i . 3 s i - A e pap
20000002 g 010000 | 0200005 | Q80000G | 100000g 2000009 | 5.00000g
As Found v o ik v « L L

Talerance Derviation

s thiar or qual 1o 1h ting eontrl

10,0500 g
110000

or e pariicubar weighing talermnce. Resulls @ o cose 1 N6 26r0 ool caanal be nssessed.

0.00005 g 000005 g

SSASNSS
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EHIPMENT CALITRATION AND TESTING

FAK. 07

TECHNOLOGY FPROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORAT

RIS

18, SUANLUANC, SUANLIJANG BANGKOK 10230

e

Certificate of Calibration

WECTIELTISITDEE
CASLIRRATIN 2603

Cert. No.: 23TM249
Page: 10of3

Equipment : BOD Incubator

Manufacturer : Arco

Model : UC4-1320

Serlal No. : 13URC45013201

ID No. : UAE WAD.015/2561

Submitted by : United Analyst and Engineering Consultant Co., Lid,
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280

Location : Lab Floor 2

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

15 February 2023
15 February 2023
(26410)°C
{50+30)%

Calibrated by : Praecha Hizhib

Approved by :
Approved Signalory
{ ) Pomthippa Tameyakul
{+ ) Malee Bulkruea
{ ) Suwit Imjai

Issue Date : 24 February 2023

The Uncertainties are for a e v ol approxi ly 95 %

A 0051476

Equipment : BOD Incubator Cert. No.: 23TM242
Condition As-Received :  Used Itam Page: 2of 3
Reference : 2302-02870C-1
Procedure Used :-
Caiibration were conducted using jon p dure CP-0TD2 ing o direct it
method with Data isition which with Resi Temp Detector | RTD ).
The lemperaturs scale used was based on ITS-90,
Condition of this result of calibration
1. Referenca standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349728 MYSTO13711 22LMB3 02 Jul 2023
2. This certificate |s valid only to the item calibrated on date and place of calibration
3, This certification is traceable to the International System of Unit,
Result of Calibration :- {*} Without Adjustment
Function of UUC" : Temperaiure Source
Fresh air setting : Not Available E during calibrati
Beginning Finished
Temp. [ "C ) 29 3
REL Humid_ { % ) 63 [
AC Supply ( Vot § 220 220
i ; Ref, Std.
‘?’ Position : 1D No.:
= / 1 22-18RTD-211
™ 2 1BRTD-212
3 1BRTD-2/3
Probe Installation Details : Dimension of Chamber : 4 TBRTO-2/4
a= 10 em = 02 m 5 1BRTD-2/5
b= 10 em W= 12 m 8 18RTD-2/8
£ m em H= P 7 18RTD-217
Capacity = D9 m a 1BRTD-2/8
9 (ref) 18RTD-2/8

~ 24 anFLT

o Me' $33 Mar 14,3019
okt
4 fr, 117

Cert. Mo, : 25T Mawq

BOY Incubutor

Ao

Madel: Vg -1390

10 Mo :

VAL who. g1 {p 51



Equipment : BOD Incubator Cert. No.: 23TM249

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

Reference : 2302-028700C-1

Result of Calibration :- %) Without Adjustment

Function of UUC* © Temperatura Sourca

Fresh air setting : Not Available

Calibration |  UuUC* uuc* Ti Ti Overall Coverage
Paint Setting | Reading stability uniformity Varlation "l Factor
Lc) L) (e} (£°C) (c) e (20 k
20.0 20.0 19.3 0.32 0.57 1.0 0.60 2

(cy

Paint Position
L€y 1 [ 2 | 3 | 4 T 85 [ & [ 7 | ® [ aien
200 20086 | 18916 | 20386 | 19.876 | 19.873 | 19838 | 19837 | 19.821 | 19848

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sansor,
Temg y : The of d at any sensors and tha measured
temperature at the reference location which are observed at the same time or al as close an observation time as
passible to determing the lemperature pattern or homogeneity within the chamber under steady-state conditions,
Overall Variation : The Difference of the maximum and mini measured temp throughaout ab

UuC* @ Unit Under Calibratian

hote : The reparted uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage
factor k, praviding & level of canfidence of approximately 55 %.

-olo-

a 1148512

AEEIPNESULTEIL RIS AN WIS TS

pusiLErssae SN S RS MNSSUE TS

Foundahon for iIndusmal Developmert National Food inetiute

Food inchusiial Lsheratory Service Center

Verification Certificate
Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
P gkok 10260
Page 1of4
Equipment: HEATING ELOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2302413
Operation No.: 2302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated by  mr.nuttapol Niyomchat Approved by
Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibsration Laboratory

Date of Issue: 10 April 2023 for the Team
The are for fich of 95 %,

This Certificate Is issued in accordance with the conditions of accreditation granted by the Thai Labaratory Accreditation scheme which
has asseszed the messurement capability of e |aboratory and @S traceability to recognized natioral standards and to the units of
measurement realized at the correspanding national standardd |aboratory. This certificate may not be reproduced other than in full
except with the prios wiitten spproval of the National Food Tnstitute,

F-C5-009 Revigion: D] Date: 20-14-65

FuEREN SIS asa 1nrSs0UETIN TS

. "
n I FEEresUURUTa0sHasn LSS

. Fourdishon for incusival Developrrent Msioral Food reifule
Food rdusinal Laboraty Serice Certer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91734469

Resolution: 1 °C ID Moo UAEWAS011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Page 2of 4
Location: Laboratory Room, NATIONAL FODD INSTITUTE
Environment Condition: Ambient Temperature { 25 + 3 ) °C

Relative Humidity (55 £ 15 ) %

Line Voltags { 220 £ 10 ) Volt

Condition of this results of Calibration:

1, This instrument was calibrated by insert standard thermocuples type R Into s heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated poirt.
- The temperature scale used was based on IT5 - 90 .
= All data show befow were final values and the initial data may be obtained upon request.

2, Standard

Instrument Model Sarial No. Cartif MNo. Due Date Through
v TAGTOA | wvassessr MvaTians) WM. Technical
with Thermocouple [ Type R | fesastaos | ensaerios T SMY-2023 | Coryar yaboratery

3. This certificate is traceable to international system of units (S1 Units).
4, This certificabe was certified only for the instrument we calibrated.
5. Thas result of calibration was found accurate as shown on date and place of calibration onby.
6. Condition of Calibrated tem : Good
LLIC* Description
Timeof Record - Hour 30 Minute At 380 ¢

Without E! After

7. Result of Calibration :

F-C5-00% Rovesion: 0} Date: 20-04:65
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Verification Report Verification Report

Certificate No.: 2302413-001-01 Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794463 Model: 2520 Serial No.: 91734463
Resolution: 1 i ID No.: UAE.WAS.011/2560 Resolution; 1 % ID No.: UAEWAS.011/2560
Manufacturer: FOSS Manufacturer; FOSS
Date of Calibration: 30-31 March 2023 Page 3af 4 Date of Calibration: 30-31 March 2023 Page 4.of 4
Calibration point: 3| Calibration point: 380 °C
Calibration result: Calibration result: Continued
ing of p
* i Figure 1. Location of Reference Standard and Block Dragram of D jon Unit
Block No. chtesc?ﬂqu uuC‘(fce;d " | Seability (£°C) mmqu Unm:w g i :,'Ew igestio
1 380 380 0.95 377.74 21
2 380 380 0.40 377.28 21
3 380 380 118 377.82 21 @ @ @
4 380 380 044 377.19 16
5 380 380 0.11 377.30 1.6 @ @ @ @
& 380 380 0.14 377.90 16
7 380 380 117 373.85 21 @ @ @
8 380 380 033 376.96 2.1
L] 380 380 0.14 374.18 2.1 @ ® @ @
10 380 380 0.96 378.56 20
i1 380 380 1.04 378.24 20 @ ® @ ®
12 380 380 0.35 378.06 20
13 320 380 0.48 377.05 16
14 380 380 0.38 379.19 16
15 380 380 0.50 377.48 16
16 330 380 0.48 378.33 1.7
17 330 380 0.71 377.60 1.7
18 330 380 035 376.77 i7
19 380 380 0.84 377.06 1.8
20 330 380 041 378.58 18
Dote: Hate:
~UUC* = Unit Under Calibration -ULE* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand ks equal heater plate of UUC.
- Stability = One-hall of the greatest difference of at ane sensors,
for at least half an hour after reaching steady state.

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC,
- Stability = Cne-half of the greatest of P Bt ONE SENSors,
far at least hall an hour after reaching steady state,

The repart uncertainty of measurement was based on standard uncertainty multipled by coverage 1
providing a level of confidence of approximately 95 %.

[ 7 —

F-C5-008 Raviskan: 01 Bate: 2040465

F-C5-005 Revisian: 01 Date: 20-14-65

FOSS5 South East Asia TR B
3388 Sirinrat Suilding, 25th — 26th Flaae, Unit No. 3388/90, S ot s SR e W
|._fawa ' Ao, Kloogton - Kiceginey, Barigholc Thaltmos A0CH0._ fiama IV Rasd, Klongton . Kipnguey, Bangkak, Thailand 10110
Report No: I i -
Customer Service Report = 8411 Customer Service Report [eporiror | o623 |
xy = [ o 2.3
—r— LT bk, Tt PR T —
[ e UAE [rress | [ United Anolyst i Enginsonn Adires |
oo : #Ip052
[ ] T E e T e ] sisgs0n2
:::‘ mir::lTol:mmer o Boe il 10T w"‘:;b Hours Traval To Customar Labaur Travel From Customar
- & - Gy« = v Start oo Log - 4.02 irs t5.30
E L] ; )
Pk C | [5/0n . Finish 5 30 B0 reie — 16 C0ls Ehes: .30 Vhrs
lob Type
b T
Application Special Standard
; Special Standard
b Sovrtsy VIek D s Nor:::l“““ﬂn Courtesy \:T Tmstallation = Traimin
- i He
D::l‘:f:;fr PM:,G"“N—WTI :::;ﬁ - P,,:M % Dhstributor PR Onboard ig Quate n H;use
- = internal Warranty Repair Pl
Digital Service Salas Support Remote Other Sl e S SIOR e v
[ IO b I ! [ PO/ Quata Number: I |
[ watwe | Fesaoep | [ contractba, | : ] [Fmatee ] Tt il [ contractta | E ]
Dietalls of Work / Test Candition / Status P I YA T
~ WOt [onchim ot  pmeloel B0 [ T = = - — e
3 == - e it o
— 0 pEile b Tar] e gip VA - ki b gjow/fies |2 Vi 5 R ——— = = ic
YT e TR T e BTV o v.tm..wm-.-m ey -{eo.:\u;g:.q-..uiu-. yihacin ;'K
= Wipanean  Sakish hed G bzan Géhmiey o . ;
= MOFLA i Hedpe Wy @ S48 ol
Mo g sl (endenser ey fxlr'.:,_ Talve A b > Sas A T
— Dot ontioa e bl g wl —=  toe ] (bl Yeml =S| wml e
— O gad Taiter AN SER CE [P Wl T
= Noyw Blgale s o7 Mg goany ¢ [ou Vo
— I
Instrumant Ready for Use | { Ok Not OK f 1 T
Instrumant Ready for Uise | {oo() Not 0%
Part No: Bateh Description =
Part No: Batch Description ary |
TooLiat T T, o745 | Ton TM if ETves .-"_Lsms T e ln: -1 s
| confirm this report is accurate and complete T e o g e
Signed FOSS Signed Custamar 10870 PE— ST | -
Rame i Name | T B
i :
! Would you be willing to participate in a brief survey in arder 1o tell us how we perfarmed? I&Ihﬁzqﬂ ‘TEE ii E;EE.!'N\“.CQ“ T

wonaslupuny wenaslupauny



FOS5 South East Asia
33488 Sinnrat Building, 25th — 26th Foar, Unit No. 3383/90,

Fama IV Aoad, Klongtea | klanghoey, Baﬂkok. Thailand 10110

Installation Qualification

FOSS

Customer Service Report

l Report No: |

Kjeltec™ 8100 Distillation Unit

41 [

This IQ applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS

Hours Travel 7o Custamer Labour 'fi*:'f’“"‘ Lustanier Analytical. The installation is performed by FOSS trained service per i

Start 4o P i hy 5

Finish e, g > Zoic
1 Intended Use

Application Spacial Standerd Kjeltec 8100 is i for lab ¥ use mnalyzing parsmeters as specified in FOSS Analytical
Normal Courtesy Vit Training 4 AB’s Application Notes,
Dastributar PMA Ongoarding Quote In Houser
internal Warranty Repair ]
Digital Sarvice Sales Sugport Remate Duher 2 P“rpose
] PO/Quote Number: | ] This nstallation Qualification is designed 1o assure that:
[ contracthio. | phicais = | + The Kjeltec instrument is received complete, with all required parts in good condition,
S it Conditon | Svaer « The lecation of the ins ] ly and erg y suitable
e * The is bled and i correctly
= Suitable electricity and water are supplied to the instrument, see table 2 for requirements.
3 Identification
S Description Serial Number
Kjeltec 8100 Distillation Unit q18 49052
Instrument Aeady for Use [ fox "1 motor |
Fart No: Batch Description ay |

Signed FOSS

Signed Customar

| confirm this report is accurate and complete

o3 e

Nama

I Would you be witling to g

irt @ brief survey in order to tell us how we performed? | HiL

4  Control of Received Equipment

enanslumaugy

4.1 Verify that the correct instrument type and accessory

kit items are received and in proper condition
I'he packing list (shipped with the instrument) specifies all the items. The installer will verify that all items are
received as shipped on the packing list. For each item listed, verify that the acceptance criteria are met. If so,
write *Y™ in the right column of the table immediately following,

Packing List ltem Acceptance Criteria Pass/Y/N)

Kjeltec 8100 Distllation Unit No visible damage, recaived in J
undamaged FOSS Anafytical's standard ¥
shipping container

Accessary kit, according to packing Included. Mo visible damage, received in

list undamaged FOSS Analytical’s standard L
shipping container

Handling device for digestion tube Included. Mo wisible damage,

Tanks with level sensars for Waste, Included. Mo visible damage

Alkali and Water Y

Receiver flask Included. No visible damage

One digestion tube 250m Included. Mo visible damage,

Cne digestion tube 100 mi 1

| Tube adapter Included. No visible damage. o
| User manual Kjeltec 8100 Distillation Unit Y

Owners guide Kjeltac 8100 Distillation Linit Ly

Quick guide Kjeltac 8100 Distiliation Unit | ¢

Spare parts manual Kjelec 8100 Distillation Unit

Application notes AN 300 included

| AN 303 included

Cumtames Suppes

wnanslumugu =

FOSS Analytical AR
i

5 Installation

5.1 The equipment must be installed in a suitable
location with power, water and draining available

Verify that the instrument installation site meets the acceptance criteria given in the table below. If
sa, write “Y™ in the right column of the table immediately following.

Location Requirements Acceptance Criteria | Pass (Y/N)
Adequate space for instrument Dimensions 48x58x69 cm | {
AC supply available for instrument 200-240 Y \ v =
SO/60Hz
Current 104 ¥
Cold water supply available 2 Limin at 30°C Ul
_Dr,:un Far coaling water and waste (depending \
on local waste disposal legislation) \f ||
-Am'n-z_\m temperatiire Max. 40°C - 'l
Ambient humidity Max. 80% refative Y
Intesnal fuses T104 AH v
Custamir Sugspart, G003 7221 Hevy: 1

enanslumugu =



5.2 The instrument must be assembled correctly 5.3 The instrument should be assembled and powered up

Verily that all tubes are correct connected. If so, write “Y™ in the right column of the table Connect the distilling unit to the power supply. Perform the start up procedure and check that the
immediately following. expected response is obtained. If so, write “Y™ in the right column of the table immediately
fallowing.
Instrument Tubing Connections Acceptance | Pass T = |
Criteria [¥/M) | Action Expected Response Pass (Y/N)
T2 3 4 Visual ¥ Switch on the power The instruments start up and the self test
| verification will run. ¥
by instatler The sample counter shows the number of
analysed samples since first power and
the Software Version shows the version
| of the instruments software
After start-up, Program 1 & Ioaded and ¥
the Analyse menu is displayed
Tum on the cold water tap Mo visible reaction b
Press the "Manual™ view The Manual menu is openad Y
- +
~ Open the door with the handle, |
place the test tube and receiver flask Y
n position, Close the doar,
12 1110 8 5 Select Dilution and press Start ‘Water & added to the tube b i
i i Select Alkali and press Start i 15 added to the tube ¥
1. Dedonised water in (steam generator) prass =
Deionised water in (dilution water) Select Steam and press start After heating up, steam is entening the y
| tube
*} Receiver solution in 1 .
. Select Drain and press Start The tube is drained L
Alkali in L
Power
ot used

External titration module
Level sensars

Wom oA m B W

Coaling water in (tap water)

10. Waste water out (tube drain vessel)
11. Drain

12. Cooling water out (tap water)

*) Only on Kjeltec 8200

wnanslumunu

Cistomer Suppart, 5003

wnanslumug «

Operation Qualification

6 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted.

Deviation Action Comment

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec B100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
T personnel.

1 Intended Use

Kieltec 8100 is intended for laboratory use analyzing purameters as specified in FOSS Analytical
Application Notes,

7 1Q Documentation

Upan successful completion and recording of all instructions above, sign and date this sheet below,
If required by customer, leave one signed copy with instrument.

I customer’s internal procedures require further reporting or witnessing of results, execute those 2 Purpose

procedures as required . : 5 = -
This procedure is designed 1o test the function of the instrument according to factory test

Installed By: specifications:
i +  Alkali volume
Company: «  Distillation Accuracy

»  Distillation Repeatabitity
Customer Name:

3 Identification

Description . Serial Number

Company:

Date completed: -
Kjeltec 8100 Dstillation Unit, 200-240 V SO0 Hz | 99

wnasluau

o 2 e nanslumugu - A



a e ——. 4.2 Verify the distillation procedure, accuracy and

precision
4.1 Verify the dispensed volumes of reagents The distillation principle i to convert ium (NHy ) into in (NH3) by using an alkali
Note! To verify the dispensed volumes of reagents a triple test should be done to be statistic (NaOH) and thereafter steam distil it into a receiver flask mnt.nmmg boric acid and titrate with
Boereet, Thin calcilnte & mssa yahe. stundard acid solution using colorimetric end-point d A ium sulphate, a sut
i - : ) with known ammonia content, can be used to check the accuracy of the distillation. The recovery is
I, Choose “Manual™ in the menu, (When starting up the instrument Program 1 is loaded) caleulated from obtained resull
L ;‘w the safety door by pressing Open and place a tube in the instrument. Close the safety The way to perform this test will be deseribed in the following,
nor.
Chemical Check
Water Use ammonium sulphate (NH 2804 pyrigy > 99.5% *)
1. Press Dilution and then press Start. 80 ml of water will be filled into the tube. !
i A . b -t .

5 M e collécisd waierina g ; S e i e b Mol. weight = 132.14 g/mol, Nitrogen content in phate (99.5 %) = 21.09% *)

balow, Analysis conditions according to AN 300
3, Check acceptance criteria in the table and make the judgment if passed or not. Waner 80 ml

Note! If the water volume noeds ta be calibrated, go to 4.8.5 Dilution Pamp Calibration in the Al A0 i NaOH (40%win)

User Manual, Receiver solution 30 ml boric acid (4%)
Alkali Distillation time 5 minutes
1. Press Alkadi and then press Start, 50 ml of alkali will be filled inio the tube, SATE 5 seconds
1 M the collected alkali in a graduated measuring glass and note the result in table | Titrant 02N HCL

below.

For reagent preparation see Appendix A
3. Check acceptance criteria in the table and make the judgment if passed or not.

Start the instrument and run two blanks without chemicals according to above analysis
conditions, distil mto a receiver flask containing boric acid. Titrate with a standard acid
solution using col ic end-point detection. If the blanks are less than 0.2 ml continue with
the recovery tests:

Tabie I Volume control

Test Expected result Passed (Y/N) 2. Weigh (.15 g ammonium sulphate into a tube. Prepare 6 sumples (tubes).
Water volume 76-84 ml 3. Run the six samples nccording to sbove analysis itions. Titrate with a dard acid
Y solution using colorimetric end-point detection.
4. Caloulate the recovery ing to below equations. Ex; i results of recovery should be
100%k] %,
Recovery test Expected result | Passed (Y/N)
Alkali volume 51 mi 47-54ml
1 \{ Blank value (water blank) 0.050.20m| Y
|
5% mi
Mean 5233 m Recowvery
Acturacy Mean Value 99-101% Y
Precision s0: 5657 SD<1% Y
. '
Cuntomar Suport, 1003 1266 R, 1 lﬂﬂﬁ’]ﬁlhlﬂ'nlﬂll an Cumtomes Suppor, W07 7245 e lﬂﬂﬁ’]‘ﬂ&lﬂ'JUflﬂ W
*) Note! Please also note that the below calculations must be adjusted it other purity levels of
ammonium salts are used. A certificate for the chemical supplier should be available 5 Summary of Deviations/Comments
Deviations from above requi are specified below and any corrective actions are noted,
Pusity Nitropmn content Deviation Action Comment
99.5% 21.09% 4
599.6% 21.12%
99,7% 21.14%
99.B% 21.16%
99,9% 21.18%
(1 01095 6 0Q Documentation
l‘“!w —mily,, }x N % 14,007 % 100 Upon successful camplefionl of tests above, sign and date this sheet below, If required by customer,
% Nitrogen = 2112 leave one signed copy with instrument,
G sompe If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.
N = Normality of titrant to 4 places of decimal. Performed By
Company;
YaMitro,
% Recavery= — O8N 104
21.09
Customer Name;
) sove e Company:
% edcse 1354 Date completed

Custeenar Sapport, 6008 7246/ ew. 1 laﬂa’]s‘luﬂquﬂu airy Custoover Support, 803 73057 RV, | lﬂﬂﬁ'ﬁuﬂ'ﬂlﬂu T



7 Appendix A
7.1 Preparation of Reagents

7.1.1  Alkali

To convert ammonium into ammonia an excess of sodium hydroxide is necessary.

Use 400 g NaOH per litre of solution. C iall ilable in ions up to 50 %. Do not
use concentrations ahove 40 % as this will lead to erystal formation impairing the function of the
pumps. If you can only buy concentrations > 40 %, dilute il before use.

7.1.2 Titrant acid, determination of concentration

To he able to achieve accurate nitrogen / protein results, one must be quite sure that the HCI
drochloric acid) ion is what it is supposed to be. A titration against a predetermined

solution of sodium carbonate as described below is thus necessary. Incarrect HCI concentration ean

otherwise cause substantial errors.

= Standard substance
Weigh approx. 10 g of anhydrous sodium carbonate (Ma;C0;). Use a mortar to make a fine
powder. Dry it for | hat 265 °C or 2 hat 200 °C. After cooling in a desiccator, transfer the
sodium carbonate to a beaker with a tight lid. Store it in a desiccator,

+ Indicator solutions
Dissolve 0.1 g methyl red in 100 ml methanol, Dissolve 0.1g bromocresol green in 100 ml
methanol.

+  Procedure
Weigh approx. 0.4 g of the dard using an analytical balance, note the weight
(W), Transfer the sodium carbonate to a receiver flask and add 40 ml of HoO (distilled or
deionized). Add § drops from each of the indicator solutions, Titrate to pink, Note the amount
in ml used {A,). Boil this solution for a few minutes. The solution will turn green. Cool rapidly
to room temperature under running water, Continue the titration until the next pink colour
change occurs. Note also this volume

(As). Boil the solution for a few minutes, Cool rapidly t room temperature under running
water. Continue the titration until the next pink colour occurs. Note also this volume (A,)

Note! T: changes will i the volume and the concentration of the Litrant
solution. The working temperature of the titrant should approxi that of its
during standardization, IT temg fons are necessary, sufficient accuracy may be

obtained by use of a correction table. (AOAC 942.25)

Customer Support, G003 T246 / Rov. |
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PC} applies to the Digestion system 2508/2520 (including exhaust and scrubber unit) and
Kjeltec 8100 Distillation Unit manufactured by FOSS Analytical. The user of the instrument
performs the PO,

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeltec 8100 Distillation Unit are
intended for lab y use analyzing | as specified in FOSS Application Notes.

3 Purpose

The puidelines are intended 1o assist the user in successfully developing Performance
Qualifications for the specific application(s) to which the instrument is applisd.

The Performance Qualification (PQ) ineludes the process of d ing that the Dig

system 2508/2520 (including exhaust and scrubber unit) and the Kjeltee 8100 Distitiation unit
consistently perform according fo a specification appropriate for its routine use. Main activities in
the PQ) phase are:

+ Preventive maintenance

»  On-going verification tests

“This document suggests routines to fulfill the requirements for an acceptable PO but the final
procedure should be adapted to local routines for similar equipment,

4 Definition of Test Procedures

4.1 Preventive Maintenance
Maintenance of the Kjeltee 8100 should be performed according to the instructions in manual, see
User Manual Kjeltec 81 00/8200 Distillation Unit, chapter 5. Maintenance. A yearly service is

ded (service ag ).

Maintenance of the Digestion block (including exhaust and scrubber) should be performed
according fo instruction in the user manual, see User Mamuml Tecator Digestor, chapter 5.
Maintenance,

FOSS Analytical A5 FOSS Analytical AR
R 70
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7.2 Calculation
18,8707,

Molarity (M) =———
T T )

Note! Concentration must be sccurate to four digits, i.e, 0.2000 M,

Note! The colour change of this offieial procedure (ADAC 936.15) may be difficult to see,
therefore a pH meter or a mixed indicator (e.g. 0.1 g Methyl red and 0,1 g Bromoeresol green in
100 ml methanol) will make it much easier to perform.

7.3 Receiver Solution

Boric acid 4 % with bromocresol green / methy] red indicator solution

In order to obtain accurate results the receiver solution is adjusted so that a small (0.05-0.20 ml)
positive blank is abtained when running a blank sample. The 4 % baric acid receiver solution is
prepared by dissolving 400 g of boric acid in about 5-6 [ very hot deionized water, Mix and add
mare hot deionized water to a volume of about 9 . Cool the solution to room temperature and add
100 ml of bromoeresol green solution (100 mg in 100 m! methanol) and 70 mi of methy] red
solution (100 mg in 100 ml of methanal). Dilute to 10 | with deionized water and mix carefully,

Note! The addition of alkali is to achieve a positive blank value, This should, however, be kept
between 0.05 - 0.20 ml titrant, to obtain good repeatability when testing blanks.

Adjustment of the boric acid is made by the following procedure:

I Transfer 23 ml boric acid solution to a receiver flask and add 100 ml of distilled water. If the
solution in the flask is still red, titrate with 0.1 M sodium hydroxide solution until a neutral
grey colour is obtained. Caleulate the amount of sodium hydroxide solution necessary to adjust
the boric acid solution in the 10 | flask with the formula: ml 1.0 M alkali = ml titrant x 40

2. Add the calculated amount of 1.0 M alkali solution to the boric acid solution. Mix.

3. Tocheck proceed us follows using 23 ml of the boric acid solution. Run a blank. If the value of
this blank is high (0.5 ml of 0.2 M HCI) the boric acid is incorrectly adjusted. This might create
irregular blanks. For correction add HC1 directly into the boric acid tank, mix it carefully and
repeat until & reading of 0.05 - 0.20 ml HCI is obtained. If a positive blank is not achieved, add
further small quantities of | M NaOH and repeat the check until a satisfactory value is
achieved.

Custamer Suppart, 003 7206 ¢ Rev, 1
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4.2 Ongeing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
increased by adding a salt (K;50,) to the digestion mixture. It's important that the optimal ratio
betwesn acid and salt is kept; please follow recommendation in AN 300 or suggested procedures
for a specific kind of sample material,

The block temp itself can he lled external by inserting a temperature probe in the
intended hole in the aluminium block (front row of holes).

Use the reagents and method procedure specified in AN 300. Use only reagents of recognized
Ivtical grade, unless oth ise specified and distilled or demineralised water o water of
equivalent purity.

Suggested standard material far internal quality control:

Ammonium sulphate [(NH,):504], min. 99.5 % (mass fraction), with certified purity.
Note: The above chemical is Iy readily lable with a certificate
specifying the purity.

Al ivel ium iron(I1) sulphate, (NHa); Fe (SO4); x 6 H;O, with certified purity may be
used.

Tryptophan (Cy;H2N=0:), minimum assay 99 % (mass fraction), Nitrogen content 137.2 gkg, Do
not diy in an oven before use,

Acetanilide (CaHsNO), minimum assay 99 % (mass fraction). Nitrogen content 103.6 g/kg. Da not
dry in an oven before use.

Suervse, (Ci:Hz0y), with a nitrogen content of not more than 0.002 % (mass fraction). Do not dry
in an oven before use.

Blank Tests

Carry out a blank test following the tly used procedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep a record of blank
values, If blank values change, identify the cause.

Mote: The amount of titrant used in the blank test should always be greater
than 0.0 ml. Blanks within the same lab v should be across
time.

4.2 Recovery Tests
Regularly run recovery studies to check the accuracy of procedure and equipment:

Mitragen loss. - Use 0.12 g ammonium sulphate and 0.67 g sucrose per flask weighted to the
nearest .1 mg. Add all other reagents as stated in the method currently used (Kjeltabs, H,S0,,
etc). Digest and distil under same conditions as for sample. Recoveries shall be =99 %,
Digestion efficiency - Use a test portion of minimum 0.15 g of tryptophan or acetanilide and
0.67 g sucrose per flask weighed to the nearest 0.1 mg. Determine the nitrogen content
according to the current procedure in use, The recoveries of tryptophan shall be 98,5 %: the
recoveries of acetanilide shall be 99,5 %,

Distillation and vitration efficiency — Distil 0,10 —0.15 g £0.0001 g ammaonium sulphate,
omitting the digestion step. The recoveries should be =99.5 %,

Note: Results less than 98.5 % or more than 101.0 % in either of the
recovery tests indicate fail in the procedure andlor i

conc ion of the I ic hydrochloric acid solution (should
be adj i to four decimals accuracy ling to procedure in AN,300)

Curtoemer Support, G003 7363 / fev. 2 laﬂa’]s ﬂ'JUﬂu 20




External Quality Control Program

It is recommended to participate in an external quality control program, such a proficiency program
or ring test, with equivalent sample material as analysed within the laboratory.

Calculation and Expression of Results

s 14.007(F: = Fa)N = 100%

m
Where:
Wy is the nitrogen content of the sample, expressed as a percentage by mass.
¥ is the numerical value of the volume of the ic acid lard vol ic solutis
used in the sample test, in milliliters, expressed to the nearest 0.05 ml.
Vi is the numerical value of the volume of the hydrochloric acid standard volumetric solution
used in the blank test, in milliliters, expressed to the nearest 0.05 ml.
N is the numerical value of the exact lity of the hydrochlorie acid tard vol

solution, expressed to four decimal places.

m is the numerical value of the mass of the test portion , in milligrams, expressed to the
nearest | mg for sample weights =1 g or to the nearest 0.1 mg for sample weights <1 g

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltee §100/8200, chapter 5 Maintenance,

5.2 Maintenance Tecator™ Digestor
See instructions in User Manual - Tecator Digestor, chapler § Maintenance.

6  The Maintenance Record Charts
This record charts are provided to assist you in keeping your system in good working order. Pleass

make copies and use them regularly as they can often help us to help you in the unlikely eventa
system malfunction,

Custenner Support, §003 7363/ Aoy, 2
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Custamer Si

FossCare™ Service Log

6.1

FossCare™ Customer Log

6.2

ned and Parts Used

pplicable for FOSS sales and service companies.

6.2.1 Daily Maintenance
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Accreiited cobbvmbon lnboratory
BOMNC 1025017
NSL-TiSH 5
CALIRRATION 036

Flaw meaturement kboratory
Cullbration services department.

CERTIFICATE OF CALIBRATION

Cerificate No + CL-000-08 Fage 10l 1 Fages
MEASUREMENT ITEM Tap Lowd Drifice Callbration _
MANUFACTURSR 1 Thach Environmental, bnc Thur rifice gos flaw devne way cafimmeed agmmat
MODEL/TYPE TES025A ‘Standart Rofovy (splocoment-Meter (ol
SERIAL NLSANER 33E et Moddel GES/IMIC Wk, The WiCl-004
10 NUMBER Sl DT wos e 0 coliriabios guidefing,
CONDITION AS-HECEIVED  Uised item
CUSTOMER + Wirifteed Anatlyst and Engireecing Conydtin Co..La.
B 50l Udomiik 41, Sbvamylt Raed, langrak, Pheakhanong,
Bangkok 10260

suste)f w511 Ehvough the VSL (Kotianat
WECEIVED DATE 150l 2033 Wity stibie of Mitherlnds) wo Certificote
MEASUREMENT DATE < Jul 2022 nunber: GRRET01
HS5UE DATE <26 hul 2022

af Mewsurement:

The reparted uncertointy of medsurérasnd by boted
ENVIRONMENTAL CONDITIONS: o the standurd uncertomty multipled by o
Ambierst conditian in the laborstory ne g8 faliow: towerage Jcior Eed, Wiich for o ool
Temptriturs FEa © Mistribation camepands 0 cowroge probabity
Fadathve Humldity ors Bty of oppewimatiiy 854 The stmdarg anceriiaty
bomisey i iy e s Bieen determiiat in accoedance whi the SLIM

- Eveluarion of mewaremont

dhata - Guide fo the pepression af uncesamy i

megsemient’
CALBRATION CONDITION:
Bretonditening 4 aur 31 ambient conditany.

Mossuremant Canditon The average values dunng mezurement ite 24 1 °C and 55.1 Kin.

TABULATION OF RESULTS:
The tabie o fiest fige give the measLred vkl

Caltbeatin Byt [ Vi Approved signstory:
b | A N, Iarinys Boonchamen
L7 it Thiachalzd Calibrativn Cepartrmert Manugar

i1 Misasietraiparn Lerisamghal

NAC

ATEE ASSOCIATES

Cantiruation of Cortificate of Calibration Number CL-003-65 Fage 2 of 2 Pagss

MEASUREMENT RESULTS:

Thie Driflce s Mow devlce with callbeated by dinct comparison method with the Standd Antary Displacemant Matar (Roots Metar], The Husmid aic wa wed i
oL i the system. The standan cindtions amm 25°C {29805 K} and Y60 mimbyg bar stardard tempersture and sandard presiunt remectively

Table 1 The results aof @ Standard calibeation data

Flrvms ks Prexsury Temperature | Tempetaturs ap_Dwifice Standurd Flow (]
Piste ral [T} 1
m'fimin t T InH,0 e
7 [ I [ T n6e3

3488 1888 aa1s

THIS CEATIFICATE REFORT MAY NOT BE REPRODUCED EXNCEFT IN FLILL UNLESS PERMISSION FOR tmmm“qw

IN WRITING FROM THE LABORATORY

OLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIETS & EQUIPMENT CALIBRATION AND T VICES

£ PATTANAKARN ROAD 501 TE SUANLUANG, SUANLUANG, BANGROK 10240
TEL, 2717200020 FAX. 0-TTI0-0488

Certificate of Calibration “"“‘““;:;i e

Equipment ! U Tube Manomstel
frAR s Dwyer This corificale may not be neproducad ciher than in full
- exceql with tha prin wiitten approvad of he Tead of
Model : A1Z21-38-WiN Gomarate Services 3: Equipmant Calibratian and Testing Sarvices
Serlal No.: -
1D Mo UAE EFM.180/2561

Condition As-Received: Lsad llem

Recelved Date: 26 April 2003
Caliration Date: 08 May 2023
Referanca: 2304-07T0IWEC Submitted by:  United Analyst and Englnesring Consultant Co.. L

Ambient Temperaturs; (23 £ 2 ) °C
Relutive Humidity: (50 L1651 % B1 Sol Udomsuk 41, Sukhumuit Road, Bangohsk,
Phrskhanong, Banghok 10280

Atmospheric Pressure: 1010 mbar

Procedure used: The ion was by direct misihod egains! Prossuse Measunng Instrumants
Standard sccording to in-house calibralion procedurs GP-PO4, using * DKD-R 6-1 ; Calibration of Pressure
Gages, Edition 032014 * a8 a guidelinas.

Condition of this result of calibration
1. Refgmnce standards insiumeants
Instryment Mode! Serlal No, Cartificate No. Dug Date

1] Presgure Calibeator PC10GP 1189 MP-O1a7-22 24 Aug 2023
2. This result of callbration was made on requested a1 tha poini spetified by cusiomar
3.5cale and conersion factar is 1 kPa = 40146283 inHaD
4, This instrumant was used cean air &s pressure media.
& This Instrument was callbrated by applied pressure o high-port [+) side and low-port (-} side open Lo stmosgharic pressure.
B.This Instrumant weas instalies  vertical orientation and top af the presaure por was used a8 fhe rafarance fovel
7. Tha cerificate = valid anly 1o tha (tem calibrated on date and place of callbetion.
B.This Carfication |s traceshbln to the Intarmational System of Uil maintaied throughn-
-National Institube of Matrekegy Thalland (NIMT)

Calibrated by :  Suwit Aussarren Approved Signotory @
tesue Date : 11 May 2023 | | Phaiines Prabpaipal

| ]Sura SuwsnnasH
Vfﬁunpul Panurach

enaslupmuR
n 0314242

2498
1M Asid 2133 L0051
14540 150 2361 1116
2am 1620 2350 1353
Sene el Loasoe
Inbescont {h) -p.01938
Coerelation ¢ l 0.99982
Uncertsinty (£=2)t 0.011 ' fmies
Table 2: The results af @ actusi cabbration date
Fiow rate Ap moter | &p Orfice standard Plow [(1a]
Plain '
mfrmin menbly IO o e
1 [T 35359 16459 [T o6a7
i 1000 62172 2484 1167 .0
3 1118 11805 1503 1w | 1058
4 1168 ILIM% 5,150 1,423
[ 1416 | 30117 7620 s | 136
Shape (i LasIr?
Ingenceps (A 201223
Courelation coafinu (<) .99
Unemreainty (i = 2 0o mlfmn
***End of Cartificats of Calibration®**
la
Cert.No.: 23P1402
Page: 2of 2
caliby 1= Wi Bapge : 0 inHyO to 36 InH.O
Eunction:- r Scalg Interval ; 0.1 ink,Of The Filth Estimate |
Increasing Pressure
UUC indication
! High-port side  Low-port side AR Error
finH;0) {ink;0} (InH30) {inH;0) (inH;0)
0.00 0.00 ooo 0,00 .00
2.00 1.00 -1.00 2.00 000
4.00 200 -2.00 4.00 Q.00
6.00 .00 300 6,00 Q.00
8.00 4.00 400 800 0.00
10.00 500 500 10.00 0.00
12,00 B.0O -£00 12.00 0.00
14,00 7.00 -J.02 14.02 oo
16.00 B.00 Bz 16.02 0.02
18,00 .02 -8.04 18.06 0.06
20.00 1002 -10.04 20.08 0,08
22.00 1100 -11.04 22:.04 0.04
24.00 12.02 -12.08 24.08 0.08
2800 12.02 -13.06 26.08 o.08
28.00 14.02 -14.04 28.068 one
30,00 1502 -15.02 3004 004
3200 16.00 -16.02 3202 e
34.00 17.00 -17.00 34.00 000
3580 1708 -17.88 3504 0.4

The uncertainty of measurement was + 0.11 inH,D
*UUE = Unit Under Calibration
* AP = High-port side - Low-port side
The raported uncertainty of measuremant was based on a standard unceriainty muliplied
bya rage faclor k=2, p g a level of af 85 %
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ERNCIVATIVE INSTRUMENT CALURGATION LA
NROVATIVE ENTRUMENT (0. L T0 MEAT T ICE g
TN MIERE I, HOIME N FINAKEN 11 TARHMIN IANE KATE,

ARIPHIEIE SLANEL FHLLSAMET PIUAKAR PG PEE 1 THAILANE

TE

T | e | A 0T DT 4l

TN A

INNOVATIVE INSTRUMENT C0_ LTT. HEAD OFFICE
T MOO LSO SUNTINAKORN |1 TAMBON BANG KAEQ,
AMPHOE BANG PHL) SAMUT PHAKAN PROVINGE 11230 THAILAND
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Certificate of Calibration
Custamer Certificate No - 22-AFM-14)
Mame UNITHEY ANALYST AND ENGINEERING CONSLULTANT CO_ LTI, Request No ¢ Reg-2022-1607
Address W1 Sl Ulimruk <+, Suklsamyit s, Bangehak, Peakmong,
Bangknk (0126}
Uit Under Calibration Detsils
Messurement Hem ir Pl mter Semier Moded © +
Mumlicturer Gt Sensor Serial Nomber - «
Mindel Ielia £l [
Serial Numbes 15082
o UAEEFM 0302281

Locutim of Calibrathm — LAB 4 AIR VELOCTTY METER

Caitwrutlnn Eoviromment snid Detuily

Temperatire FIRRES R

Humidity 55 %l + 20 %RH

Baromdtric Presusy 1003 hif = 10 bl

Mecrived Duate 11 Avagunt 122

Uaibration Diase 7 Sepiember 2022

Calitration Procedire In-hoe method CP-AFM-01 by Conparion lochmque with Standand Prinury Flow Calibeator
| Feference Stndand | Mudel | sortst vusber | Tracebi | Due Calibrutlon ]
j Alr Flow Maner ]_ Gllibwarar 3 High Flow | RSO 2002 I Sensadyne | 15 June 2005 |
Trucrability 1

This cortificats providoes aceability of measursment i encogrdand nutioeal standant, and to the realization of the semational Syem of
Uni (81

Note ;

The repueiind nncertaingy (s based u sandant unceriinty imipted by the Caveraps Facior k=2, providing o level of comfldence

uppraslinialy b

Calitiration By

.

M, Pacit Maghavaorn

Mr. Noppadon Luangsst
Service Calibration Engineer Calibration Engincer Sopervisar

Tasue Date @ T Seplember 2002

! il sy of far Inscreative sttt o L
FIATOBAFN-OL Rew 00 lasioe dlate DLAO7/18

tanms‘l:imuqu

VE INSTRUMENT CALIBRATION LAR

A B s 4y

TIBI-TIET
CALIBRATIONGI S8

BO0-1 PAXK: (GEM-2116-T 14

Certificate of Calibration
Customer Certificate No t 22-TPM-179
Name UNITED ANALYST AND ENGINEERING CONSULTANT Request No : Rex-2022-1607
€0, LT Page: 12
Address #1 Sol Udamsisk 41, Sukhumvit Rood, Bungehak, Prakanang,

Basnghok 10260

Unit Under Calibrotinn Details

Calibration Parurmetee

Instrument Naine

Temparnturg

Alr Flow msler Range Calibration @ 20%C o 45 *C

Melanaifiicturar BGE Tyvpe of Sensor ©  RTD
Moded Dl Cal DY Sensor Dinmeter {mm) © 3
Setial Number 159522 Calibration Powition (mm) = 45
Resolution olsc Intrament Status = Esed
1D Number LIAE EFM 0392561

Calibration Environment and Detall

Tomparitue it Lo gl e

Humidity 55%RH & 15 %RH

Beceived Dare 22 Aagust 2022

Calibrated Dt T Seplember 2022

Calibration Procedure In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Reference Standard

oo i Digital with Sensar, Manufiiturer: GINGO/GINGD, Model: GT11/ RTDIDD, $5:

OEOO0UST, 10 82-TPM Which was calibrabed oo 18 March 2022, Calibration Certificate Mo, : QR22-O5T8

Fraceahility Thi Certificare s iraciable th 51 Unil through Quality Ribarn Ca., L1, NSC-ONSC Accreditation No.
Calitsation (1292

Note

Thie repared uncennmty & based on stndard uncerininty multiplied by the Coverage Faotor #=2, providing o kevel of conflderce

approsimately 95 %

Approved

Mr. Pazil Mathnvom

Calibration Enginssr Supervisor
Tssue Dare 1 T Seplember 2002
The reaths rebaned ssfy 10 ghe dib | i ar o Lk

PAETHETHM-O) Rarv 0F badsss date 1370270

tenanslumun

NT CALIBRATION LAK

 INSTRUMERT OO0 LT HEAD OFFICE

INNUVATIVE INSTRUN

INNIVATT

T MOKT 1, SO ST TINAK BN T8 TAMINN ARG KAELL

AN AL PILLE AT FLAKAN ILOVINGT (i THAILAKD

TERLL U2 15860 | AN 21 0T LAl

Result of Cafiheation |

Certilicate No : 22-AFM-140

Reguirst N ¢ It 20021407

Flivn Setaimy. ST Flow Rending | UUC Flaw Reuding | - Carrecthon Flins: Umeertalngy
LD (IR (L LIy (P
4.5 s 1457 0T 01y
150 1500 1508 .08 032
158 1581 1558 (s 023
(L1 160 (L) Arir (52
183 i (LB 4Kl 024
Notn
STO - Sandard
LA et Linder Cal ibeniion
Culibestion sedls © Alr
* Indicates rem aceneilited
Enl of Certifieate
e | watiteried. gl il Inseamens o Lal

INMOVATIVE NSTRUMENT CALTRRATION LAR

INNOVATIVE INSTRUMENT U0 L TT HEAD OFFICE

I MO0 LY S01SUNTINAKORS | TAMBON BANG KAE(D,
AMPMIOE BANG PHLI SAMUT FRAKAN PROVINUE 10830 THAILAND
TEL: 16610-21 16-2860-1 FAX: {6G0-2116-7140

FM-T08-AFM-01 Rav.00 tiiue date 01/07/1%

I.ﬂﬂﬂ']i‘hjﬂ'l'l]qu

e

CALITmATIONGZaE

Cafihration Note Cortificate No 3 Z2-TPM-37%
LU Adpustinont Nod Aidist Request No 1 Req-2021-18057
Rewli of Calibration
S [T Carrrsten [r—
bl b () el )
o
2004 21040 04 04
25,001 ikl 1%
it Wil L] s
i FET ] Linl o
002 WE Tl 14
45,003 45l i 014
pui S| i 014
24,001 M9 k) e
Hruol 09 vkl a4
o 5002 M9 +0. 14
LN o +ll LEY
45.005 452 ~02 LELY
Enil of Certificate
Cadibrated By 1

M. Moppadin Lingurt

The resulis rebaiest iy b the lhewn ealiionted. The eevtificat shall nin be et essepi in full, wiaut writien apposal of the It Insmsmet C., Lid

PRE-NB-TPM-GL Rire 0] Towsss dhate 1641220

enanslumun



OGY PROMUOTION ASSOCIATION (THAILAND-JAPAN)
RVIC EQL AT UALIBRATION AND TE: + SERVICE!
SPA TATTANAKARN ROATY SOI 1H, SUANLUANG, SUANLUANG, BANGEOK 10250
TEL 0-2777-3000-24 FAX. (-2710-0484

NSCTETITIE
CALIBRATINY SR

Certificate No. ; 23P1B55

Certificate of Calibration gl

Equipment : Angrold Barometar
. i it il
Manufacturer: Barige This cenificate may net be reproduced atnar than n ki,
expepl with the peior witlen approval of the head of
Model : Comperate Services 3: Equipment Catbration and Testing Sarvices.
Serial Ne.:
10 Nao.: UAE ANV 122/2550

Condition As-Recelved: Usad llom

Recetved Date: 20 May 2023
Calibration Date! 02 June 2023
Relerence: 2305-0910WSC Submitted by:  Unitod Analyst and Engineering Conauliant Co. Lid.

Ambiont Tomporature: (23 £ 2 ) °C

80+ 1 % 8156l Usamiuk 41, Sukhumyil Road,
Relative Humbdity: (80 113 )

Bangehek, Prrakhanong, Banghok 10260
Atmosghirie Pressurs: 1007 miar

Procadure usad: Tha wils by direct
Standasd g 1o In-house
Gauges, Edition 032014 © as & guidalines.
Condition of this result of calibration

1. Rafurence slandards inslfuments

method agains| Prassure Measuring Instruments
CP-P10, using " DKD-R -1 | Calibration of Pressune

Instrument Model Serial No. Certificate No, Dug Datw
1) Stansand Barometar DPI42 1422505045 MP-0004-23 3 May 2024

2.This mngtrumant was Installed |n vertical onentation and canter of the dis was used as the relarence lavel
. This rasult of calibration was made on requesied 81 the point epecilied by customar

4. This resull of calibration natfument was In absolute pressurs.

57Nl Instrument was used claan sir 85 pressurs madia

6, Tha cartificata Is valid only fo tha itom calibrated on date and plecs of calibmtion.

7. This Gartffication i rmceabia ko fhe Intermatianat System of Unit maintained through:-

Hational instilie of Mettokgy Thailand (NIMT)

P p— Agpeovet Signstory: _—7
lssue Date © 08 Jure 2023 [ ]Phalines Pracpaipal

| ] Sura Swsmnnoun
V‘rl\liﬂpnl Panurach

enanslumuR
B 0316955

TE
CORFORATE SERYIC
5340 PATTANAKARN

OLOGY PROMOTION Al CIATION [THATLAND-JAPAN)
S5 EQUIPMENT CALIRRATION AND TESTING SERVICES
ROAD SOL 1R, SUANLLANG, S JLUANG, BANCROK 10250
TEL (R2717-3000-14 FAX (-T195u%8

Gertificate Mo, : 23H1200

Certificate of Calibration

Page: 1of2
Eguipmant : Dl Tharme-Hygramuter
Manufacturer: aarign Thes sartsficate may not b reproduced ofher than in full
excapl with the print witien approval of thie nead of
Modal Cofparnie Sarvices 3; Equiprmert Calibvalion s Tasting Senvices
SBerial No.:
10 Na.: UAE ANV 13025650

Condition As-Received! Used llem

Rocoived Date: 20 May 2023

30 May 2023
1o 06 June 2023
2305-0818WSEC

Culibration Dale;

Rnferanca: Submitted by:  United Analyst und Engineering Consuizant Co.,Lin

Amblesd Temperaturg: | 25 £ 3 ) U0

(6D +20 )% 1 Sol Udomsok 41, Sukhumylt Road,

Relative Humidity:
Bangcohak, Phrakhanong, — Banghol 10260

Procedure used: Calibration were congucied using in-house calibration procedure CP-HO2 acoaming o comparison

with standard chilled mirmor sensor for bumidity funalion and wilh alandard
b far funetion inte humity | lemparsture chambsr
of this result of
| Reference standards instrumenits
Instrument Madal Sorial No, Ceriificate No. Drusie Dt
1) Hygro-M2 Desw Pomd Manitor itz 2360185 20703 02 Aug 2023
2) Handheld Thermomster With Sensor 1623 A24007T0 221305 15 Mar 2024

2. The cefilicate is valid only 1o the lem calibrated on date and pisce of calibration.
3.This Cerlification |s iraceable o the Infermational System of Unit maintained through:-
<Nationgl Institute of Standards and Technoiogy (NIST) , The United States of America

~Tachnology Promaotion Associmtion (Thadand-Japan), NSC-ONSC Accredited No, Calibration 0008

Callbrated by :  Somehal Durmwor
Issue Date - a7 Jurm 2623

Approved Signatory @ _
|J_| Chakrit Waswwanjua

| 1Pormifippa Tamayakul
| | Viporn Tartiyawutt

enaslupuRy
n 0316274

Besultof calibration;. Without adiugtmant
Function:- Absoiute Pressurg Measursment
Increasing Prossure

Cert.No.: ZIP1855

Range ; B80 hPa 1o 1030 hPa
Scale Interval : 1 hPa | Tho Fiih Estmato §

| Appied Pressum (hPa) BE&50 | 96059 | BE03S | 09030 | 1001.01 | 101115 102054 | 1031 45

LILIE" Indication (hPa) 9800 970.0 B80.0 980.0 1000.0 | 10100 | 103 | 10300

Emor (hPa) 150 04t 035 0.39 -1 415 094 =145

Decrensing Pressirne

Appied Pressume (WPa) 1031 45 | 102161 | 101216 | 1002 38 | 98217 | 98220 | 57068 | 950.32

UUC* indication (hPa) 16300 | 10200 | 10900 | 10000 | 9800 5800 g70.0 2500
145 181 216 -2.38 247 -2.20 68 088

Tho uncedainty of measursmarnt was + 0.30 hPa
*UUC = Limit Under Callbraton
This repoeted uncartsinty of maasulament was based on @

standard uncertainty malliplied

by 8 coverage factor & = 2, providing & level of confidence of approximately 95 %

Result of Calibration:-

-oo-

wenansliruRy

a 1165

Cert. No; 23H1200
Page:2 of 2

Bufore Adjusimart

Function: Hurmigity Measuremant
Relerence Standard uue* Uncertainty
Tomperature Humidity Raoading Error of Measurement
ey (S%RH.) {%RH) (%RH) [#%R.H.}
250 401 48 T4 16
25.0 B0.0 63 a0 nr
250 an.o T8 -0 19
Result of Calibration:- Aftor Adjustmant
Function: Humidity Measurement
Relerence Standard uug* Uncertainty
Temparature Humidity Reading Error ol Measurement
") (%RH,) (%R.H.) {HRH.) [£%RH.)
25.0 401 a 38 16
250 600 80 oo 1.7
25.0 800 75 -5.0 1.9

Result of Calibratio

Standard
Temperature
(=]
18.887
30,016
39844

uue* : Unit Under Calibration

Withoul Adjustment
Temperature Measuremedl

uuc* Uneertainty
Reading Error of Measuremont
"c) {"C} ')
200 om3 o2
30.0 L0186 o2
.5 0444 oyz

The rapored uncertzinty of measuremant was base on standard uneertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 85%

-ollo-

enslimynu



United Analyst and Engineering Consultant Co., Ltd.
3 Bol Udomsuk 41, Bukhumvit Road, Ban
Tal B3 2826 Fax 0 2783 2800 www.

United Analyst and Enginesring Consultant Co., Ltd,
ang, Banghok 1026

Udomsuk 41, Suk }

18k, Phrakhanong, Benghok 10260
ronsuftant com E-mait: uap@uasconsutant.com

Tel 02763 2828 Fax ( consutant cam

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Mar 28,2023 Test Date : Mar 28,2023
Equipment : GGas Analyzer (NO3) Model ¢ 2 Equipmant : Gas Analyzer (NOz) Model : 42
Manufacturer : Therma Sclentific Serial Number : CM2387037 Manufacturer : Therma Scentific Serial Number : CM22387038
Standard Gas Concentration DRilutor Detail Standard Gas Concentration )
wide (SO 44.58 PPM  Manufacturer : Therma Scientific ar Diovide (504) 44,58 PPM Thermea Scientific
(N0 45.94 FPM M 146 e 4594 PEM 146
- PPM  Se 1180540071 Mt - PPM 1180540071
ide {C0) 584.8 Carbon Monoxide {CO) 984,58
vy G ERO143262 Cylinder No EBO143262
Expiratic ] Jun 21,2024 Esxp Jun 21,2024
Multi-point gas test data Multi-point gas test data
‘Analyzes Display | Analyzer I
Reference Value (ppb) I \':::m}sll ¥ | Diffarence Error | Percent Error [% Error | Referance Value (pph) Display (ppb) Difference Errar [Percent Error|  [% Error |
0.0 0.00 0.0
1,40
180
400.0 {Level 5 000 ’
Madsuring Range 5000 ppb Averaga Difference (% Remark suring Range 500.0 ppb Average Diferenc 0.59
Acceptabla Limit & 5% Acceptable Limk & 5%
Multi-Point Gas Test Chart | ; MUli-Point Gas Tast Chanl
| ] | = = =K it
1 s |

Anabyzor Displaylppb)

Analyzer Displmyippt)

150 200 250 300 80 a0t

150 200 260

Rsferonce vaie {ppb)

Felerence value (ppls)
Analyaer Desglay = :‘_ iy
Faga 1 of 1 . Page 1 ol 1 hj
= United Analyst and Engineering Consultant Co., Ltd
% 1 3 Soi Udan a1, Sukhy Fiad, Bangohak. Fhrakhanong, Bangkok o+
Tkt Airgas Specialty Gases 2626 F < www LiBeconsltant com E-mal useuseconsultant com
-filrgas s =
» 530 United Drive
an i Liqide company FuNe i ara MULTI-POINT GAS TEST REPORT
! TestDate  :Apr 25,2023
| CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol Equipment: GasAnalyzer (S0:) Mode : 43C
Part Number: ED4NISOE 1540103 Reference Number:  122-402135167-1 Manufacturer : Therme Environmental Instruments.  Serial Number 3 43C-7H465-383
Cylinder Mumber:  EB0143262 Cyfinder Volume: 144.4 CF
Labaoratory: 124 - Durtvam {SAP) - NG Cylinder Fressure: 2015 PSIG
PGVP Number: B22021 Valve Oullet: 850 Standard Gas Concentration Rilutor Detail
i Gas Code; CONONOX,S02,BALN Certification Date:  Jun 21, 2021 Sulphur Dicxide (502) 44.68 PPM Therme SCIENTIFIC
ration Date: z ; : o
| il ) = il r = Mitric Oudde (MO 45.94 PPM 145|
Ca Sl'g‘i.lllﬂl s EPA ki by :u::-"ucmmnnnmum;cn:‘m Tﬁ:gﬁmmmsﬁu 2 - 1180540071
below with {1 of 95 Th i i he usa of ihis ona
meleimite bnsis uless olhernwis noted 984.8
Dvmus:mahhuwiwgalnn?mm EB0143262
ANALYTICAL RESULTS Expiration Ciate Jun 74,2024
Companent Reguestod Actual Protocol Total Relative Assay
Con Mathod Uncertai Dates
NOX 4500 FPM 45.88 PPM G +1-1.4% MIST Tracentbin UGH4MZ021, DB/21 72021 Multt-point ose t?l =i
NITRIC OXIDE 45.00 FEM 45,96 PRI &1 - 1.4% NIST Tracsable 08142021, 0512172021 T anabyzer |
SULFUR DIOXIDE 4500 FPM 44.58 PPM (=3 +=1.0% NIST Traczable DSM4Z021, DB21Z021 Reference Value (ppb) Disglay (ppb) !m\‘lerence Error (Percent Error [% Error |
CARBON MONCXIDE 1000 PRM 584.8 PRI Gt +-0.7% NIST Tracoatiln 472021 - t : ;
NTROGEN Balance Lo o0
ok e
CALIBRATION STANDARDS 1
Type Lot [0 Cylinder No Cancantration Uncartainty Expiration Date 1.30
NTRM 20081120 CCTOBOSE 4552 PPM NITRIC CXIDEINTROGEN 1% Fel 02, 2026 .00 N
PRM 12386 DEESN2S 8,51 PPM NITROGEN DIOXIDEAIR - LO% Fed 20, 2020 | Average Difference (¥}
aMIS 401423838102 CC505881 4,343 FPM NITROGEN DIOKIDENITROGEN +-24 Feb 18, 2023 e .
NTRM 18011043 CLATHTT  48.02 PPM SULFUR DIOXIDENITROGEN e 0.8% Jun 17, 2022
NTRM 14080119 CCASA2TT 980,59 PPM CARBON MONOXIDEMITROGEN  +1-0.8% Hav 15, 2025 p—— - |
Tha SRMFFRM or RGM neled nbove bs caly in relerenca % ihe GMIS used in th sssay ond not part of the [Multi-Point Gas Test Chart] I
ANALYTICAL EQUIPMENT 0
Instrumant/Make/Model Analytical Principle Last Multipeint Calibration % +— 1
Micolol 5700 AHRUE01333 CO- FTIR Jon 03, 2027 5
Micolet 700 AHRIE01333 NO TR Jn 03, 2021 #
Nicolat 6700 AHROBO1333 NOZ FTIR Jun 03, 2021 ol — 25
Nicalet 6700 AHROBO1333 502 FTIR Jur 03, 2021 -]
—_— S H
Triad Data Available Upon Request <
NOTES:PO #5221002847 |
GROSS WT: 28.40kg

NET WT: 4,73kg

150 z
Rodormcn valus (ppb)

+— hnalgiet Gy |

==y i Calculate by

The analytical test results reparted on this certificate relate anly to
the cylinder number specified above. This concludes the test report.

EecREmwE)
CERT 3082.01
PProved for Reloase lﬂﬂﬁ'ﬁﬁm’)ﬂq&1 S

Page 1 of 1
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United Analyst and Engineering Consultant Co., Ltd.
3 L 41, Sukinumvil Road, B

nk, Phrakhanong, Bangkok 10280

= Adrgas G
00 www.Lsscansuitant cam E-rak wae@uasoonsuliant com m as Airgnxu?i,ﬂﬁ.'éw e
630 Unlted Drive
an A Linuide compny Darham, KC 27713
Adrges cor
MULTI-POINT GAS TEST REPORT
b : 7,2023
Voxt-Ow Apr, i CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Equipment : Gas Anafyzer (S03) Model : e i Pat Numb EO4NISYE1S
; 2 ety x i i S i umber; ADTD2 Reference Number:  122-402135167-1
Manufacturer : Therma Environmental Instruments  Serial Number ; 43C-65007-345 i Cylinder Number:  EB0143282 Cyfinder Volure: 144.4 CF
;s Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
T PGVP Number: B22021 ‘Valve Cutlet: BBO
Standard Gas Concentration | Gas Code: CO,NO,NOX 502, BALN Certification Date:  Jun 21, 2021
44.68 FFM Thermo SCIENTIFIC | Expiration Date: Jun 21, 2024
i - e 6 | —_ ¥ = ot { Gagaous Caib ‘Socumesd EPA
tric Owide ( 45.94 4 1461 | E00R- 121431, uzing the aasmy procedures fsted. doss net i ! o
Metha o 1180540071 ! uncestainty w3 $imted beic wilh a onddance kevel of 35%, Th ; i - ¥ o am om &
I mclfice husis uless olherwise nend
Spe8 ! o e Sy e 00 pp o U] oot
EB0143362 ANALYTICAL RESULTS
Jun 34,2024 Component Requested Actual Protocol Total Relative Assay
Lln:enaln! Dates
— ! NOX 45.00 PPN 45.95 PPR G +i- 1,4% NIST Traceable 06142021, DA 12021
Multi-point gas test dats HITRIC ORISE 28,00 PRV 48,50 PPN &1 1+ 1.4% MIST Tracaabie AF401, DAE172021
Sl = - N SULFUR DIDXNIDE 45,00 PP 4455 PP a1 1= 1.0% NIST Tracaath CENAMR0Z, D620
Reference Value (ppb) oy "[;rp:;sulav Difference Error | Percent Errar [%a Error ] CARBON MONCXIDE 1000 PPM 845 PPM Gt k- 0,7% NIST Tmn-anl: 08142021
Level [ 0.0 0,00 0.00 —— —
215 CALIBRATION STANDARDS
a0, 0.84 Type Lot ID Cylinder No Concentration Expiration Date
Lol 4 [60.00 | 0,50 NTRM 20081120 CCTOMOGH 40,82 PPM NITRIC ORIDEINTROGEN - 1.0% Feb 02, 2025
Level 5 B0 00% i PRM 12386 DsB5025 2.99 PPM NITROGEN DIOXIDEAIR - 2.0% Feb 20, 2020
Remark : Measuring Range Twerege DEference (%) = 401423830102 CCS03581 4.348 PPM NITROGEN DIDXDENTROGEN +-2.1 Fab 18, 2023
ool NTRM 18411043 CO4T32TT 48,02 PPM SULFUR DIOXIDEMITROGEN e 08% Jun 17, 2022
Acceplabie 4 5% NTRM 14080118 Co4M2TT $90.0 FPM CARBON MONOXIDEMITROGEN  +-0.6% Nav 15, 2025
Tew SR 2RM or AGH noted sbave is anfy in efeinnc in @ GMYS wssd In e sssay o not part o the snaysis,
Multh-Point Gas Test Chart |
L ANALYTICAL EQUIPMENT
g Bl InstrumantibakeModal Analytical Principle Last Multipeint Callbration
& Nicaoled 8700 AHROA011333 GO FTIR Ju 03, 2021
z Nicaliet 8700 AHRDBO1333 NO FTIR 4an 03, 2021
B Nicolat 6700 AHRSI1333 NOZ FTIR Aun 03, 2021
3 Icoied 8700 AHACS1333 502 FTIR Jun 03, 2021
g ” —
;E { Triad Data Available Upon Request
1 NOTES:PO #5221002807
: == ;= 4 - GROSS WT: 28.40%g
s 100 150 50 100 380 400 dg NETWT: 4,734

Reference vatee k)

-]

_ﬂbé‘w\'e by

Calculate i

3

The analytical test results reported on this certificate relate only to
the eylinder number specified abave. This concludes the test report.

{ACCREDITED]
CERT X
Lanm%muqu‘

Approved for Release

Page 1 of 1

tenaslumugu

United Analyst and Engineering Consultant Co., Ltd
ong, Banghok 10260
o E-t

United Analyst and Engineering Consultant Co., Ltd.
3angetak, Phekhancng, Bangkok 10260

Leom E-malk nseorsull

1 Soi Udomsuk 41, Sukhumvit Road, Bangohak, Prrexd
Tol. 0 2763 2828 Fax 0 2763 2800 www.

3 2ol Udomeuk 41, Sukhumiit Road,
Tel 0 2763 2828 Fan

wiww upson st

MULTI-POINT GAS TEST REFORT MULTI-POINT GAS TEST REPORT

TestDate  :Feb 21,2023 TestDate  : Mar 20,2023
Equipment : Gas Analyzer (CO) Model ; 48 Equipment : Gt AR s T; 778118
Manufacturer:  Thermo Soentific Serial Number : 1183930020 Manufacturer:  Therme Scentific Serjal Number : 1
il il
Standa nce Dilutor Datail Standard Gas Concentration :
. i R, fi
Sulphur Dicy (&03) 44,68 PPM  Manufacturer Therma Scentific Sulphur Dlgxide (502) 4468 PPM  Manufacturer Thierma Scentific
Nitric Ceide | 45.94 PPM Model @ L6 Mitric Cride (NO) 45,94 PPM Moded [tlt(::u -
Methar - PPM Serial Numbaer 1180540071 Me (CHa) - PPM  Serlal Number 1 1B0S400.
Carban Monoxide {CO) 964.8 PRM Carbon Monoxids 9B PRM
Cylinder Mo, | EBD143262 Cylinder Mo, EB0143262
Expiration Data : Jurt 20,2024 Jun 20,2024
Multi-point gas test data Multi-paint gas test data
T L Analyzer Display W Eroe 4% Errar ]—|
Reference Value (ppm) 1nnary‘z:;z)snlav Difference Error | Percent Errar %0 Error ] Reference Value (ppm) om) Difference Error | Percent Ern [ o |
Level 1 |Zero 0o | 0.0 0.0 [ 0.0 00 [iXi} Eln 2: :_R
Level 2 10.0 1 10.9 0.9 B3 6.3 100 10.5 3 f T
Level 3 20.0 205 .5 24 4 0.0 0.7 0.7 3.—: L
Level 4 30.0 nz ¥i 3 23 30.0 0.3 E;{I l‘-\ ::-.U
Level 5 0.0 0.0 L0 0.0 oo 40.0 0.0 : \, T J.;;.I o
Remark : Measuring Rangs 50.0 ppm Average Difference (%) 160 Remark : Measuring Range S0.0 ppm werage Difference (%
ptabile Limit + 5% hecapable + 58
Multi-Point Gas Test Chart I oint Gas Test Chart
50 ¢ 1]
400 e 41D

£
i
a
-

Anabyzer Disglay{ppm)

Rafarance vakio [pam}
——=— faayzer Dinplay

Reafaresco value (pm)
—=— Aaalyier Guplay

Page 1 of 1 Page 10of 1
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-hiroas.

an Alr Liguide oompsany

Airgas Specially Gases
Airgas USA, L1

630 United Deive
Durham, KC 27713

Alrga cem

MULTI-POINT GAS TEST REPORT

Test Date : Feb 8,2023
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol rocarb
- Equipment : Hyl n Analyzer Model : APHA-370
umber: EB4NISSE 1540103 Referance Number,  122-402135167-1 + (O o i JEES
Cylinder Mumber: EBD0143262 Cyfinder Volume: 144.4 CF empipitl _— —— =
Labaoratory: 124 - Durtvam {SAP) - NG Cylinder Fressure: 2015 PSIG
PGVP Number: B22021 \alve Cullet: 260 utor Detail
Gas Code: CONONOX,S02BALN Certification Date:  Jun 21, 2021 i
m Date: % PPM  Manufa:
Cartifcalion perfcrad EPA Tor Ass: G ‘Standanis . PPM Model
BOMR-1253Y, using 5 Anpical does i wferens v mmmunlgA
. oelow wih & confl o 96%. iy i i wh ey T o THE e iy . 98 PPM  Seria
moleinoke bosis uniess olhenwise nobed PPM
Cia Kot Use This Cybnder below 100 prig. e 0.7 megapsscais DB24437 4
ANALYTICAL RESULTS Aug 4, 1I:|23
Companent Reguestod Actual Protocol Total Relative Assay il
Uncertainty Dates
NDX 45.00PPM 45.08 PP a1 +i-1.4% MIST Traceabin UG TARZZT, O !
— ___—_. I Multi-point gas test data
;g';fﬁo;:g:m z;:m :i.; ;:: gw " 1.4: NIST Tracsable 0847021, D5e21/2021 Analy |
1 +-1.0% ST Tracmatiy i i
CARBON MONOXIDE 1000 PPM 9848 PPM G1 +-0.7% NIST rﬂw aanu:ﬁk;;z‘rmu R 2 uiadubiod v Bciatuie J
HITROGEN Balance i [T ! 7|
087
CALIBRATION STANDARDS 22 1
Type Lot D Cylinder No Concentration Uncertainty Expiration Date !
NTRM 20081120 CCT080S8 45,52 PPN NITRIC OXIDEINITROGEN T Fe 02, 2025 —
PRM 12386 085025 8,81 PPM NITROGEN DIOXIDEAIR H-20% Feby 3&.2030
aMIS 41423838102 CC505881 4,348 PPM NITROGEN DIOXIDENITROGEN +-2.1 Fab 18, 2023 Gas Test Chart
WTRM 18011043 CCATHTT 4802 PPM SULFUR DIOXIDENITROGEN 4 18% Jun 17, 2022
NTRM 14080118 CCASA2T7  900.9 PPM CARBON MONOXIDENITROGEN  +/0.6% Nov 15, 2025 r——
M. PRM or RGM reted nbve is cnly in ierenza fo the GMIS wse In thi assay ore not par of the onalys. ) " |
ANALYTICAL EQUIPMENT §o 1 r
Instrumant/MakeModsl Analytical Principle Last Multipaint Calibration £ it
Nicolot 6700 AHFIZ01333 GO IR Jun 03, 70271 £ —
Micolst 6700 AHROBO1333 NO FTIR 4003, 2021 2 I
Nicolat 5700 AHROEO1333 NOZ FTIR Jun 03, 202 y
Nicalat 6700 AHROBO1 333 502 FTIR Jur 03, 2021 i |
Triad Data Avallable Upon Request 3 |
NOTES:PO #5221002807 i I
GROSS WT: 28.40kg g

NET WT: 4,73kg

The analytical test results reparted on this certificate relate only te
the cylinder number specified above. This concludes the test report.

fRCCREDITEBI

Approved for Release

CERT 3052.01
l.ilﬂﬂ"h’li\lﬂﬂﬂqu

T
MULTI-POINT GAS TEST REPORT
Test Date : Feb B,2023
Equipment : Hydrocarbon Analyzer Maodel : APHA-370
Manufacturer : HORIBA Serial Number : GALI3KSE

DE2443Z
Al 4,2028

Expiration

Multi-point gas test data

Analyzer
| Display (ppm)
| a 0.54

Difference Error |Parcent Error

Reference Value (ppm)

[%a Errar |

1.23
Average Diferonce |

olnt Gas Test Chart

. Anahger Digglayl

0 Réfdrence valug [ppm) 2 Analysar Display

Page 1of 1

wenaslumugu

d Fidfarence valua [ppe| ¥

Aalyzer Dlsplay

Calculate b

Page 1 of 1

Airgas

a0 Adr Ligquide ¢

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

enanslumunu

Aingus Speclalty Guses
Adrgsa USiA, 11O

160-401908379-1

Part Number: ED3AIISE15AD0BC Raference Number:
Cylinder Number- CC143232 Cylindar Valumes: 144.0 CF
Laboratary. 124 - Plumsteadville - PA Cylinder Pressure. 2016 PSIG
PGWVP Number: A12020 ‘Valve Cutbat: 580
Gas Code: CH4, PPN BALA Certification Date: Oct 16, 2020
Expiration Date: Oct 16, 2028
Cerifratan m.nmwmni-::: I:mmmﬂm o ey e Certitcaton of Gaseous Cabiaticn. s-m?m mﬂ m :?—‘;’:f.ﬁ::u

BO0R-1 2531, i
uncariainty ns stred bakow wih @ conddence levl of 5%

There are o &

uested Protocol Total Relative

et s Method Uncartainty
METHANE 4000 PPM [ +i- 1.0% NIST Tracesble
PROPANE 4000 PPM &1 +- 0.7% MIST Tracasbla
AR Ealance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concantration Unﬂ_e_lllmly Exph—fll'un Data
TR TEaT0AE 010080 AG75 P Ty DRz

g LI57 % M wi-0.4% 1ag 72,

NTHRM 170608 CC 160250 7 i =

ANALYTICAL EQUIPMENT

Analytical Principle =

MKS FTIR - CH4 - DO0928781 FTIR Ot 14, 2020
Micolet 8700 APW1 |CID_31'H CaHE FTIR Sap 18, 2020

Triad Data Available Upen Request
NOTES:NET WEIGHTS: 4.865kg
GROSS WEIGHTS, 27,365k

PO 5220003825

\onenslIEaURY.
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER ¥ INSTANTEL
MODEL / TYPE t T2IAZSNTZIALS0L
SERIAL NO. H UM13368TTM 13368
CLID N, L] 251900391
JOB CONTROL NO, % 230711015868
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

#1 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGUHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 11 Febroury 2023 DATE OF ISSUED : 14 February 2023

REQOEL 7 CAIBI 156 SeERERIIG mme tt Uy Jaken i v, Exveps comgleir, it e sppeeval of the Calibratien Labineatary Ci., Lt

Calibrated By : Suwit Phuanhusabong

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signutnry
14 February 2023

This Calibratisn Certificate documesuts the iracenkilily to natbsnnl stundurils, which resfiae (he units of measurement aesordig fo

the Intermational System of Luin (81

Certlfieate No. Q23015868
FA-011-04/001-12 page | of 4

. ESE
wondnslumsse?

eckcailtration

CALIBRATION L\BGR%TURI Co.,LTD.

1,44 55 Sol Prazed Mun

39 Vi

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X ) without udjustment () udjustment
CALIBRATION DATA

1. ACCELERATION RESULT

Tewt pakit STD Reading | DUC Reading | Correction Uneertainty
Mude
(gl { frequency (2} (il (3] (%ol )
03 50 Hz 0.300 0303 -0.002 1.9
04 50 Ha 0.400 .40 0004 1.9
0.5 50 He ek 0500 0506 0,006 13
6 50 Hz o600 e -0,00% 3
07 50 Hz 0.700 0.710 0010 1.3
03 10 i 0,300 0303 0003 1.9
a4 L) Hz 400 0,405 -0.005 L9
(2] 104k Hi penk 1.500 G507 0007 L3
06 1M Hix {00 0609 -0 13
0? LD Hi [ 8eLiH] o710 -L.01% 13

ILOCITY RESULT

Test paint STD Reading | DUC Reading Cosrection Uncertabiiy
{ mms ) { frequency | e { s | L meva ) { mmfs } *(%afndg )
3 50 He 340 1022 1.8
4 50 Hz 4000 005 18
5 50 He pouk 5000 LEINES 0043 LE
a 50 Hz 400 51 0631 L8
& 50 He 7000 1067 06T 1.8
3 100 Ha 34000 J.02% -0.023 L8
i 10D Hi A0K0 403 0.031 LE
5 100 He peak 5,000 5.043 D043 L8
A L00 He £.000 6051 0051 LE
7 100 Hz 7.000 7063 0 iz 14
Cerilfieaie No, (23015868
FI011-04/01-12 page 3 of 4

CH IBRATION LABORATORY CO., LI 0.

21011 " 55 B Pranar

£ 29 Yamk £

Tail. 02

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER : INSTANTEL
MODEL/TYPE ¥ TILA2S01/T21A2901
SERIAL N t UMI336HUM13368
DATE OF CALIBRATION i 13 February 2023

ENVIRONMENT CONDITIONS :
Temperuture : mtnc Relative Humidity 1 (352 15) %RH

PROCEDURE USED :
This instrument was calibrabed under procedure No, CLE-CPE

-8 hased on 15O 10063-21 as calibration guideline,

Thse calibeation wia 7 by nsimg Digital High i Frog Timer/Counter,

Acceleramiter i Measusing Amplifier which muintined by the Calibrition Loborstory Co., Lid.

REFERENCE STANDARD USED ¢
1. Dijgisnl Multimeter, Waveiek Model 1281 SN 9520

2. High Resaution Progeatmanble Times 4 ouner, Philips Model PMESSDE SN, SM607101

3. Accelerometer with Messaring Amplifier. Briel & Kiner Model 8503, 2928 SN, 397018, 2434088

TRACEABILITY :

1, The are traceable to b 1 System of Units (ST through Acronautical Radio of Thailand Lad,

Certificare Mo, 05012 1, Due Date 31 May 2022

2.The ire traceable o I | Syszem of Uit (811, theough Aeronnutical Radio of Thailand Lid.

Certificate Mo, 07-0001/22 , Due Date 22 February 2003

bl t Internations| System of Uit (S5}, through National |nstitute of Metrology { Thailuady

3, The e i

Certificate No. AV-0009-22, Due Bute 22 June 2023

NCERTAINTY :

The repocted expanded uncerttinly of messurement is stvied ns the standard

y of ip
bahility of approximately 95 %

by the coveraje factor & =100 which lor a vl i ponids o @ coverage |

1t Iras beer evalunted noconding W e *Evaluation of the Uncertrinty of Meansurement in Calibruticia {EA-4/102 M:2022)"

Certificate No, Q13015868
F3-011-04/01-12

eiceastintion

C ?\LIBR ATION L 'IBDRJ’J[IR} [‘D., LTD.

CALIBRATION DATA
3. MSPLACEMENT RESULT
Tess paint ! STD Red DU Reading Comection Uncertainty
{ o ) { frequency | s { v | Comm ) {mm ) fi%ofny )
003 5l Ha 0030 0.630 0.060 21
004 50 He 0,040 i 0,000 L¥
0,05 501 Ha preak 0.050 050 0.000 L5
0,06 0 Hz 0,060 [0 0000 13
007 50 He 0470 @av) ook L4
043 100 He 0030 0030 0,000 21
o4 100 He .00 0 0000 1.7
LU 100 Hz penk nisn (LA 000 |5
LX) 100 He LR 0061 -0Long L3
0 100 ki 0.070 o7l 0,001 1.2

Note. * mesns Calibmtlons marked " Not ANAR Acereditsd * I this Certificate hnve been included for completeness,

The Seope of Accredited ANAR Certificate No, ACDM-2814 Version 008 Page | of 5§

‘Thils report s valid for the above siuled It rument's only,

#iti End of Certificate ##

Certificute No, Q13015868

Fa-011-04/01-12 g 4 af 4

|.anem‘lum%5

ackecalibesinn



INNOVATIVE INSTRUMENT CALIBRATION [AR
VA TIVE ST MENT £, LTI MEAL CFFICE
TP MO LY, RO SUNTINAKEMEN || TAMHON BAN R AR D T T T
EmEoITED

AMPHOE SANG PHLI SAMUT PRAKAN PROVESCE (0540 THAILAND o meTuErm
THL AG6H0-31 10-2800-1 FAN (66021 18-T140 = 1I.A£-ﬁ7n.-re-w
Pagr ol
Certificate of Calibration
Customer
Nami S UNITERY ANALYST AND ENGINEERING Certificate No : 23-ACT-111
CONSULTANT COLLTD. Request No ; Req-2023- 1408
Addres : 81 Soi Udomsuk 41, Sukhumyit Road, Bangehak,

Prukanong, Bungkok 10260
Unit Under Calibration Details
Mensarement item 1 Acoustic Calibmutos Cluss = 1

Munufacturer : SVANTEK Range: 94, 114 B/ | 000 He

Model B Trsmerst Suaes : - Used
Serial Number 73240
n  UAE.EFM. L05/2561

Calibration Environment and Detalls

Temperature A{Baac)
Humidity : 150 % 20 %RH )
Burometric Pressure < (1013 £10.0 hPa )
Reeeived Dute : 26 June 2023
Calibration Date : 27 June 2023

Location of Calibration : LAB | Acoustic
Calthrution Procedure  : In-house method CP-ACT-02 based on 1EC 609422017 Electroacoustics - Suund calibrators

Reference Standard Madel Serfal Nomber Traceakle Due Calibration
Soumd Calibrator SV 35A 38079 EEI 31 May 2024

THD Multimeter 2088 14TT6S NIMT M January 2024

Trucenbility * This certi provid ility of to recognized national standard, wid to the

realization of the international System of Units (ST,
Nate
The reported uncertainty is bused on stundard uncertsinty multiplied by the Covernge Factor k=2, providing o level of

confidence approximately 95 %
Calibrated By : - Approved By : -
Mr. Noppadon  Luangart Mt Pacit Mathavom
Service Calibration Enginesr Calibrition Engineer Supervisor
Issue Date : 27 June 2023
The st ebaset T wihoer

. inanslaieauny

Calibration Certificate

Certificate Number 2023003667

Cusfoimer:

United Anslyst and Engincering Consaliant Co Lid
Mo 01 Sal Udansak 41, Sukhumyis Road,
Bangchnk, Mhra Khonong,

Hanghkok, 10260, Thaftund

Model Number LT Procedurs Number 00001 5384

Sarlal Number Q007350 Tochnicdan Jacob Gennon
Tast Rosuits Pass Calibration Date 23 Mar 2023
Calibration Dua
Initisl Condition  As Manufactured " Vit e ¢ 20259C
Deseription SoundTrack LxT Class 1 Hunmidity 601 WRH +20%HRH
Ciass 1 Sourdd Leval Melsr Static Pressure B8 kP £013kPa
Firmware Revision: 2.404
Evaluation Mothod Tosted with: Data reparted i1 oF ro 20 jiPa.
PCB ITTROZ. SN 345233
Larson Davis CAL200, SN 9079
Larson Davis PRMLST1, SN 077839
Larson Davis CAL2SY. SN D108
Compilence Standerds  Complant to and ihe foliowing when combined with

Cialibration Cestilicate froin prodedure DO 8378

IEC BOAS1:2001 Type 1
IEC BOB04:2000 Type 1
[EC 61252:2002

IEC B1260:2001 Class 1
G 816722013 Uliss 1

ANS| 51.4-2014 Class 1
ANSI 1.4 (R2005) Typa 1
ANSI S1.11 (R2009) Class 1
ANSI 51.25 (R200T)

ANS| 51,43 (R2007) Type 1

irsuing lab curiifins that s dnscrined abave mmests = tasted I The proeidurs
{unigss i 1t has benn colbrted standands traceabie ta the nlernational System af Unils (S)

hrausgh tha Nations! IntRute of Standarcs and ay (NIET), or ather imstiluben, and mesty he
requirementn of ISQIEG 170252017,
Tast polrts marked with & 3 17 the. chimn & fadl wilthin s scope af

The qualty system fs regintered o 150 80012018,

Thiis colitrafion e tirect compansan of te and undar test to thi st aarence stansans and did not meolve amy sempling péenn to
camplels, No ollowines hes been rade for the intabiity of the tesl dovios tue 30 use, tme, sto. Sisch pllowances woukd be made by
the: cushomes© is needed.

Th imtz wars compotnd - Wil tha IS0 Culda o tha (L UMy, A
covernge facior of appronimately 2 sgma. (k=) hes been applied i the standurd to expreess the s ¥ At
approximatety 98% confidance kevel

This repart may rot oo mecapt o ft, ol
fram the crganization issuing this repart.

for the publization of an aparoves absiract m obtained in wiiing

Camsclion data from Larson Davis LaT Manual jor LT & L (77001 Rav O Firmywara Varsion
405 20100010
Far 14* Ihe Larson Davis ADPO24 1M4° 10 1/2° adephor i5 usod with the calibirators and the Lamsan Davis ADPO43 147 In

LARSON DAVIS - A PCH DNVISION
6% Wit H20 Warth

Pravn, TIT 84601, Tinited States
T1A-684-0001

SLARSON DAV

0] e e 0

FUEFIITI 6 |

Lanmi‘l:imuqu

TNNOVATIVE TNSTRUMENT CALEIRATION LAT

DONOVATIVE INSTRUMERNT 00 LT, (AT PP S

1 AR |3 SO0 SUNTINARKCHN || TAMIM HASE AN

o =
CCREDITED

ARNHL ARG PHLLSAMLT FILVRAN PROVINCE 1030 THAILAND

S
LS BGHITE RS | FAN) 1121 167140 AL 2 LT

Pagelofl

Certificate No © 23-ACT-111
Request No | Rog-2023- 1408

Sound pressure hevel Calibration Results : Without Adjustment

Calibration Ramge | Without Adj (dB) Ad] {dB) Uncertalnty | Aeceptance lmit
(dB) Measured Error Mensured Error {+=dB) Class | {=dB)
a4 3 ¢ 1000 Ha 384 0,16 S = 4 0.2
114°dB / 1000 He 113,79 -0.21 = - il 025

Frequency of Sound pressure level

Calibration Range Without Adjustment 1 i i Accey
(Hz) Measured (Hal | Error (%) | Measured (Hz) | Ervor (%) (=%} Class 1 { £ %)
G4 B 1000 He 10 00 0.00 - - il 070
114 dB ¢ 1000 He | {00 o0 = - .01 070

Total Harmonie Distortion plus Nolse of Sound pressure level (THDMN %)

Calibration Range Without Adjustment \ ] i tinslt
(Hz) Measured (%) Measured (%) (%) Class 1 [ +%)
94 dB / 1000 H 017 - .40 25
114 B /1000 Ha 0,04 - 0,40 25
Nale :

+ st Timi) s TECHINII01T el |

The callbuiii

- The exlibrnlies resais exclude dhe sucrophns volunss srstion

End of Calibrution
ol n i r Cupglsd?
*umJ)ﬂ;m Nﬂu
Curtiffcate Nember 2023003681

162" alapior in imed with the prasmiifor.
Calitralion Check Fraguancy: 1000 He; Relsmnce Saund Pressurs Lovel: 114 8 ra 20 ifa
Periodis st wara pariormd in aesortance with procsdiras from IEC BI8T2-2013 | ANSUASA §1.4-304anE

Pattm appravel far [EC S1672-1:2013 | ANSIASA 51.4-2014/Par 1 campletad fy F
[PTH) on 2007-15-06 raferanca number FT8-1 24004295,

Tha sound level meter submitiad for lesting successfdy completed the penadic teets of IEC B1672-32013 | ANSUASA 51.4-2014/Fan
3, dor the envirarmental conditicns under which the teata were performed. Aa evidance wiss putilicy avalable, tram an =

1 % for apgi i U reuilts of petisen-svahustion lests pedarmed |h sccordence with [EC 618T2-2:2013/
ANSHASA 51 4-2014Par 2, ta st the mnedel of ¥ o the class 1 licnd in IEC
BIT2-1: 2013/ ANSIASA 51, 4-2014Fan 1. the sound level meler submisted for testirg conforma ba the dass 1specifications in [EC
BI6TE1: 2013 { ANSUASA S1.4-214Part 1

Staidurds Used
Bescription CalDute  Cal Dug Cal Stanitard
Litrsan Davia CAL29] Rawiibunl Intunsity Calitator HITO%0) 20230009 o023
Hart Selentific: 2626-H Temperature Probe NGRS J023-05-28 04798
Larson Digls CAL208 Acaustic Calibratir | 20232 [
Larson Tiavis Model 831 0210222 2024-00-22 TR
OB STTALY 112 diich Prepalaried Pressorm Mictplong 2020000 Z024-08-04 00718
IS DS360 Ul Low Distarticn Cressermiar 0320 J023-03-19 007635
Larson [avis 157" Premgplifies e Model 831 Type | 1020928 0230828 POBOOATHS
Acoustic Calibration
Mansured sccording to IEC §1672-3:2013 10 and ANSI 51.4-2074 Pan 3 10
Mearurement Test Result Lirweer Limit Upper Limit Eaprdell gy
18] ey pper L] Uncertalnty (B]
1000 Hz 114.01 11380 14,20 04 Pass
Loaded Circuit Sensitivity
Test Resuli Lawer Limit Vpper Limb Expanded
A" T LT T R et Vibe)  Uscersaniyfan)
1000 Hz 4952 -H2.44 4833 o Pass

= ol af mpnsurement resulis—

Acoustic Signal Tests, C-weighting

Measured ascording to 1EC STA72-3:2013 12 and ANS| 51,4-2014 Part 3; 12 using & comparison coupler with Unit Undes Toat
(LT} and reference SLM wing slow time-weighted sound level lor compliance to [EC B1672-1:2013 5.5, ANS! §1.4-2014 Part
155

it
Peeyuency [e) Test Reault (] Vpoetad [dh]  Lowse Linit [} Upper Link jais] ""_m et
126 a2 020 20 s 023 P
1000 018 0.9 o .70 023 Pass
A000 . 400 450 -150 0% Paus

— End of measaremint resulis—

LARSCIN DAYIS - A PCH DHVISION
1681 Wenl $20 Noeth

Trovo, UT #4601, United States
Thi-pa4-00i

®LARSON DAVIS

DO A4 W 1

EETEEE AT

Lanmi'himuqu



Cariiflcate Nurber 2023003667

Self-generated Noise
Measurad sccording fo IEC 61672-32013 1.1 and ANSE51,4-2014 Part & 1.1
Mesauremiest Towt Ronuld [di8)
Acwightad 4744

— Ind of inesurement results—

— End ol Repori—

LARS(ON DAVIS ~ A PCH DIVISION
THR1 Wenl 830 North
Prova, UT 84601, Uniled Siales

'LAHSUI'{ DAVIS

TI6-684-0001 N DIVIBIEN
H-RIATI A DAL s B G
la
Cartificate Nombar 2023003633
Standurily Used
Deserigtian Cal Tate  Cal e Cal Standurd
Flait Scientific 2626-H Tempernttire Probe MIEDS 20230525 0798
SRS 115360 Ultes L Distartivel Oemerasir MR20330 2000530 W71

LARSON DAVIS - A PCB DIVISION
T6HT Wit B20 North

Prava, UT #4601, United Swies
Th-GRa-00

SLARSON DAVIS

Lompoi e B €1

M LTITRATY

Lanmi‘l:imuqu

Calibration Certificate

Certificate Number 2073003633

Custamer:

Unitird Amadyst amil Engineering Consuliunt Co Lid
Mo 81 Sol Udonsuk 41, Sukbmvit Road,

Hamgchal, Mirn Khusong,

Bamghknk. 10264, Thailand

Modal Numbar - LxT1 Procedure Number  D0001.8378

Sarial Numbar 0007304 Toctnician Janab Cannon

Test Results Pass Calibration Date 23 Mar 2023

Calibration Due

fri¥al Gosettion . e Many e Tamparaturs 8T ‘T s085C

Description SoundTrack LxT Class 1 Hurnidity B03 %RAH +2.0%RH
Class 1 Sound Leval Mator Static Pressee BE12 kPp £0.134Pa
Firmware Revision: 2.404

Evaluation Method Tesied olecirically using Larson Davis PRMLAT S/N 077638 and a 12.0 pF capscitor to simulate

microphone capocitance Data reported in dE re 20 P2 assuming a microphone sensitivity of 50.0

mviPa.

Campliance Standards Comgliant to Manufacturer Specifications and the following standands when combined wih
Calibration Cerfificate fram procedurs 00001 8384:

[EC 60851-2001 Type 1 ANE| 5142014 Class 1
IEC G0B04:2000 Type 1 ANSI 814 [RI008) Typa 1
EC 51262-2002 ANS| 51.25 (R2007)

|EC B1672:2013 Cluss | ANS| 51,43 (R2007) Type 1
IEC 612602007 Cliss 1 AMS| 81,11 (R2009) Class 1

Tssuing lak coriifies mal the nsiriment desonbed sbow meets or saceeds all spociications as siaied in e reieeenced prooedum
{unless otharwiss noted). R e been calltreted using measuroment standards tracesble to the Intarnsionnl System of Unis (S1]
Wirekhy tho Nubonal inssiute of Stansands sed Technotogy (NIST), or othar national meestreimant insssubes, sl mests e
sequrements of ESONEC 170252017, Test paints marked with & § in the within i ¥
scope of sccreditation.

This usality systie ia rogiatesid 1o 150 D001208,

This cafibrfian s @ drec comparisan of the unit under teat 1o the listed refarence sundards and &d nol invalve any sampbng lans 1
complose. Na sliowance has boen made for She inatability of he test device die (o use, Sme, elc. Such ailowsnces woukd be made by
he cussomar as neaded

Thie worn campuind i with the 180 Cukdz o tha o Unceriminty in UM, A
coveraga {acsor of nporoximatety 1 tigma (k=2) nas been appled [ th standsnd wnoortainty to express tha sxpandnd snoarainty &t
uporadmately B5% confidence kavel

Thin repart may nal be reprodiced. sxcept in ull, uniess pesmission for the publication of an approved sbsiract i abtained in wiiling
fram e arganization issiing (e oo

Cameclion data dam Lereon Devis LxT Manual for SoundTrack LxT & SoundExpen Lat. 7RI Rav O Bupporiing Firmwars Version
4,008, 20080010

Calinmtion Chack Fraguency: 1000 Hz, Rafsmncs Sound Prassurn Level 194 688 e 20 jPa

LARSON DAVIS — A PCH DIVISION
1687 West B20 North

Prova, UT 84801, Unlred Staes
TAG-ERA-000]

OLARSON DAVIS

TN 340 W £

LIS

Laneni‘hjmuqu

Cortificate Number 1023003833
Z-weight Filter Response

18 w8

ng

o 4
I = wZ
F wm ]
:i_; o — r ¥ - ’ | - [ a

az
o . - §

a8 g

a g

A0 i

1 ] ) A000 £ ] 100000
Frequency [Hz]
i D o Lokt L e L L

Elecirics sgnal iest of freguonay waghting pordomad scoording bo [EC 8167212013 13 and ANSI 51.4-2014 Pari 3: 13 for compliance in
IEC 6567T3-1:9013 6.5; HEC EMHS1:2001 6.9 and 9.2.8 [E0 S0A04000 5, ANS| 51401960 (R2006} 6.9 and 52,1 ANS] 5142014 Part 1: 6.6

Frequency [Iix] Tewt Renuld (4] Devintlon 4] Lawer sl |V Uppr lii |40} “"’.:'lm Rewils
631 040 D40 -1n o3 'R Pass
B3.10) 0.06 4.05 .30 0.30 015 Pass
126,89 004 D.04 030 030 015 Pass
251,19 005 0,05 030 030 015 Paus
60148 «.03 .03 0,30 030 (A1) Pass
1,000,800 0.00 0.00 030 030 0.15 Pass
1,995.26 .01 401 530 0.30 015 Pass
3,981.07 0.00 o0 030 0 015 [
794528 0.04 0.04 .30 030 015 Pass
15,848.93 0.08 .08 042 0.32 015 Pass
10,952.62 035 .35 081 041 018 Pass

= End of messuremsent resulis—

LAREON DAVIE - A PCE DHVISION
1681 Weat B30 North

Provo, LT #4600, United Smtes

T i |

®LARSON DAVIS

WDAITHAT Tage dal § 1001 40T R O

Lanmi'himuqu



Certificate Number 2023003637
A-weighted Broadband Log Linearity: 8,000.00 Hz

uh
an
T "
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E i " = & " = 8
ax
au
ot
an
an
o e Wi mn wr nao 1 wan
Lavel injscted (o

WEe i i Lt

Broadbard lovel inaanty performed sccording t IEC 01872-3:2013 18 and ANSTE 51 4-2014 Part 3: 16 for compiance 1o IEC B10672-12013
5, TEC BOBOA 000 &2, EC A28aEn: 8, ANSI 51,4 (RIGHE) 0,8 ANSESLA200 Part 1 56, ANSE 51,43 [R2007) 6.2

Ls

Level 48] Errar(dB]  Lawerlie B Upper it (08 R Resalt
36,00 0,50 0710 0.70 016 Pass
Iron D48 0.7¢ oo 016 Pass
3@.00 o3 070 oo 016 Pass
3800 0.2 0.7 o Q.16 Pasa
40.00 015 070 oo 016 Pass
41.00 Rk 470 o0 o6 Pass
42.00 n.oa .70 070 nie Fass
43,00 0,04 070 0,70 0,17 Py
44.00 D02 &0 (] ot Pass
4600 o2 <T0 o 018 Pasts.
46.00 0. 0,70 0.0 018 Pazs
47.00 002 AT0 o7 0.18 Pass
A8, 005 470 L] 016 Pass
48.00 0.0 a0 oo {811 Pass
54.00 <008 070 oo 018 Pass
59,00 07 a0 70 0.16 Pass
B4.00 Eilirg oo [k 01§ Fass
69.00 00T -0.70 070 018 Pass
7400 -0.08 .70 oo 0.8 Pass
800 007 .70 o7o o.ig Pass
8400 007 70 o0 018 PPass
89.00 0407 0,70 oro 0.18 Pass
o400 bor 070 orn 0.6 Pass
.00 .01 <o oro ni5 Fazs
104.00 a0 .70 oo 0.15 Pazs
108:00 0.00 .70 oo s Pass
114,00 0.00 <n.ro 070 015 Pass
19.00 001 -0.70 oy 15 Paes
124.00 0.01 0,70 0.70 0.15 Pass
12800 oo =0.70 o7 15 Pass
134.00 .01 <0 oro [15:2 Fass
136,00 -0.01 -0.70 oo 015 Pasa
137.00 001 070 070 015 Pags
138.00 001 o oro .18 Puss
138,00 .02 =070 oo 5 Pass

— End of mensurement roalis—

TARSON DAVIS - A PO CIVISTON
161 West 520 Nrsh,

Prove, LT 84801, Unied States
TIE-GRA-0001
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[
enanslumuR
Cartificate Numbor 2023003633
Gain
Ginln maaauned wocording to IEC §1672-3:2018 17,3 and 174 and ANS| 51,4-2014 Part 30 17,3 and 17,4
Memsuremient Test Hesult Larwrer Handt ju pper bimli |dis L i Resuly
(L] (48] Upper Wit |ds) Uncertalndy [dD] :
0 48 Gain a6 63.00 410 o5 Pasg
0 8 Gain, Linearity 4108 4030 4170 0.16 Pass
OBA Lew Rangn 94.00 83,80 o410 0,15 Pass
OBA Normal Rangs 94.00 93,20 84,80 015 Pass
— End of mensrement resulis—
Broadband Noise Floor
Solf-punanated noms massured accanding 1o EC S1H72-32013 113 mnd ANSI 51 4-2014 Pan 3 1.2
Memmrement Tewt Resnlt [ 0] Upper lEmde [d5] Besnlt
Acweight Moine Floor 2043 36.00 Prss
C-weighl Noise Floor 2893 35,00 Pass
Z-welght Nolse Floor 3344 38.00 Pass
— End of meaarement results-
Total Harmonic Distortion
Mesuted using 113-Octave fiers
Mensurement. Teat Mesult Jdiv] Lavwer Limit jdlt)  Upper §insl [dit) i Husult
Uncertuinty [0B]
10 Hz Signal 135,78 136,05 138,85 015 Fass
THD 66,85 -56.00 0014 Pass
THO+N 6262 -58.00 001 Pass

— End of mensurement resaliv—

LARSON DAVIS - A ICH DIVISION
1681 Wess E20 Narth

Prayi, LT #4601, Urkied Staves
T1E-684-0001
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Cartificate Numnber 2023003533

Peak Rise Time
Peak e i eformsd 16 IEC 8.4, e ANS]| B1,4: 1883 [RI006) B.4.4
Amplitude Jd0]  Puratios us) Teat Result Lower lnilt Uit Reault.
it (I Upper Uit (48] """"‘m
13788 40 Megative Pulse 135,19 AT 13574 s Fuas
Positive Pulse 13520 13173 13873 015 Pass
W Megative Pulie 134.26 1374 135.74 015 Pass
Positive Pulse 134.25 13373 136,73 a1s Pass
~ End o miessarensent resulis-
Positive Pulse Crest Factor
200 s pulse tests at 2.0, 12,0, 22.0, 32.0 dB below Overload Limit
(Crinst Factor mensumed sceording 1o 1EC 6051 2001 0.4, 7 and ANSES1.4:1983 (RZ006) 8.4.2
13685 3 ovLn £0.50 LRET Pasi
5 oviLn +1.00 015¢ Pass
10 ovLD + 1,50 05t Pass
12685 3 -0.12 + 050 015¢ Pass
§ £41 £1.00 it Pass
1 ovLD 150 0.45% Pass
186 a 013 050 0.15¢ Pass
§ 013 £1.00 0.15¢ Pase
L -0.26 £1.50 0.45% Pass
106,85 3 043 +050 015 Pase
§ 0.1 +1.00 0.45¢ Pass
10 16 £1.60 15t Faas
= End of measarrment results—
Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor mansured sccorting (o IEC 806512001 14,2 and ANSI 51,4 19683 [R200) 842

Ampliiade [B] Crest Fuctor Teat Resubl (4B] Linedts (48] Eagundedt Uneertainty [d413] Tenalt
13625 3 ovLn £10.50 13133 Pase
5 oviLD +1.00 0.45¢ Pass

] VLD £1.50 3154 Pass

126,85 1 1 2050 (514 Pass
5 £0.12 11.00 (533 Pass

10 oviD 2150 015% Pass

116,85 3 013 +0.50 0151 Pass
5 013 =1.00 0151 Pass

10 0,25 £1.50 8553 Paas

106,85 3 012 £0.50 0.15% Pase
& 011 +1.00 [R5 Pags

0 015 +1.50 (%34 Pass

= End of messarement resalis-

LARSON [AVES — A PCB DIVISION

1681 Went B30 North
Prove, U V01, Uit S @LARSON DAVIS
TR cha ] "
LTI IE I B48T By 17
'
enanslumuAl
Certificate Numbar 2023003637
1/3-Octave Self-Generated Nolse
i
i n
i b
i
0
" e W 3 pLSE
Thae SLM ks 581 12 lerw tngo,
Frequency (1) est Resulr (i) Uper Hmir fd} Fresult
630 19.29 24,80 Pags
800 18.45 24.00 Pass
10.00 16.85 2350 Fass
1250 16.37 2300 Pass
16.00 15,82 2240 Pass
20,00 4.2 2240 Pays
2500 13,64 22,40 Pass
3150 1257 2160 Pass
40.00 180 2020 Pass
50,00 143 1880 Pass
83,00 10,46 1760 Pass
8000 10.08 1660 Pass
10000 9,85 1590 Fass
125.00 847 1570 Pasis
1B6.00 a4t 1550 Pass
200,50 857 15.20 Pase
25000 10.09 1530 Pras
315,00 10,45 15.20 Pass
400,80 11,08 15.70 Pasa
500.00 11,68 16.00 Pass
630,00 1248 16.60 Pass
800,00 13,31 17.30 Pass
1,000.00 14,18 1812 Pass
1,250,00 1503 1890 Pass
1,600,00 15,92 10.80 Fass
2,000.00 16.69 2080 Pasy
2,500,00 1742 270 Pass
3,450,00 1800 2260 Pass
4,000.00 1851 2380 Pass
000,00 1808 2450 Pass
&,300,00 1051 1550 Pasa
000,00 20.05 26.50 Pass
10,000,00 087 2740 Pass
12.500.00 2126 2850 Pasy
16,000.00 2187 29.50 Pass
20.000.00 oAl an40 Pase

LARSON DAVIS - A PCH DIVISION
168 Wen 520 Motk

Prove, UT 82601, Unlied States
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Cartificate Numbar 2023003633

= End of Repori—

LARRON DAVIS — A PCB THYISION
R Wissd B0 North

Provo, UT #4601, Unived Srates
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enanslumuR

Cavtificate Minnbar 2023003660
T sdapior in used with (he presmplifier

Calibation Check Frequancy: 1000 He; Rsterence Sourd Pressure Level, 114 48 ra 30 pPa
Pariodin 1ests wars porionmad ) sccordance wilh proceduras from EEC 11672-3:2000 1 ANSEASA 81 4-2014/Partd,

Patiom approvad for [EC G1672-1:2013 | ANSIASA 51 4-2014/Pan 1
(PTHE) on F007-10-08 raferenca nambor FTE-1, 724011

complotad by Fry

The sound lavol mestor submitted for tnting successhully compiatied e porodic tests of IEC B16T2-3:2013 { ANBUASA 51.4-2014Part
3, for the anvircnmantal concditions under which he texta were perormad, Az evidemia Wi publichy available, frem an irdeponder
Ieating ongeniralion reepansible for spgrovieg the resudte of pfisen-evihiton tests serfiormed in scoordence with EEC 81672-2:20134
ANSUASA 51.4-2014Pan Z. 1o demansials Sl the model of stund invel miter fully confiorred (o e cliss. 1 specificaions in IEC
E1872-1.2013 | ANSIASA §1.4-2094/Par 1; the sound level meler sutimitiad for testing conformn (o the class 1specilicatices in [EC
B1ET2-1:2013 | ANEIASA B1.4-20147Pan 1

Btandurds Unnd
Deseription ColThate  Cal D Cal Bonadard
Larson Dvis CAL291 Rosishual Iotunalty Calibetor 220000 XIARL0 001240
Hart Seientific 2620-H Tenmperninre Probe J021-08-25 20230525 [
Totsion Edarvin CAL200 Acuustle Callbrstor WA W72 (10
Larson Diavis Model £3] 0220321 H402-22 OTER
PCH STTALT 12 inch Prepilarizod Pressare Micruphone  J02347-00 20240006 7R
SRS TE360 Ui Low Distartion Goeraror WO LIOL29 7635
Lassen Davis L7 Prommplifier for Maiel 831 Type | 024NN WL IR PUBO0AATAY

Acoustic Calibration
Measured accoeding to IEC 51672-3:2013 10 and ANS! S1.4-2014 Pan 3 10

= Espuntbeil
Measurement Towt Bowule (0] Laower Lindt jdB] Upper Linde [dB] Un ty B Renuby
1000 He 114.01 113.80 11420 014 Pass
Loaded Circuit Sensitivity
Test Reault Lower Limit Upper Limi Espandeid
ikt T e Y S S T S (e
1000 Hz 4956 -A2.44 -48.33 014 Pass

= End of messuremont results—

Acoustic Signal Tests, C-weighting

Mansured according to IEC 81672-3:2013 12 and ANSI §1,4-2014 Part X 12 using a comparisin couplar with Unit Undar Test
{UUT) and reference SLM using slow tme-weighled sound devel for compliance 1o 1EC 51672-1:2013 5.5, ANS| §1.4-2014 Part
145

Prequency [Hil Teot Mosult (4] Foxpected (A1) Lower Lkt [dh] Upper Linib [dis} Kopented| iy

Uncertaloty [di]
128 D3y 520 -1.20 080 a2 Pass
1000 o7 0.00 “£.70 oo 023 Pass
BOOD 318 -300 550 -1.50 b3z Pass

— Bl of mansuremt resulis—

LARSDN DAVIS - A PCR DEVISION
1581 West 820 Narih

Prove, LT 84601, Usited Brates
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enanslupmuR

Calibration Certificate

Cavtificate Mumber 2023003660

Customir:

Unired Amatysi and Engineering Consultant Co Lot
Na, #1 Sol Uilunsak 41, Sikbumyvil Read,
Mangehnk, Fhrs Khanong,

Banpkok, 10260, Thailand

Modal Numbaer  LaT1 Procodire Number  DODD1.B3E4

Serial Number  ODOT3E Technician Jacob Cannon
Tost Rosuits Pass Calibration Date 23 Mar 2023
Callbration Due
dition  As M
Initial Comn & Manufaciured Tamparaturs 2158 'C £028°C
Descriplion SoundTrack LT Class 1 Hurmidity 484 %RH + 20 WRH
Class 1 Sound Level Metar Static Pressure B kPa  £0.43kPa
Firnmwara Revision: 2.404
Evaluation Method Toatod with: Data ropovted in 0B ro 20 pPa.

Laron Dovis PRMLYTT, SN 077638
PCB 377802, 5N 345212

Lersan Davis CAL281, SN 0108
Larson Dayis CAL200, B/N BOT8

Compfence Standards Complisnd o Manufacturer Specifications snd (he folowing slandards when combined with
Calibratson Certifioats from procadurs DD B3TE:

IEC 606512001 Type 1
1EC 10804:2000 Type 1
1EC §1252:2002

1EC §1260:2001 Chass 1
IEC S1672:2013 Class |

ARSI 51.4-2014 Class 1
NSS4 (R2008) Type 1
ANSI51.11 (R2008) Class 1
ANS] 51,26 {R200T)
ANSIS1.43 (R2007) Type 1

Insuing b cortfen that the inelnment described abave mests or sxceeds all specitcalions an stated in the retaenced oroced|
{urilesy otherwioe notod). |t e besn calbraled Liing massurement standands raceabie o the IMernationsf System of Units (51}
thraugh the Metineal Instiute of Standarts and ay (NEST), ar ather Insiludles, and freets ihe
requirsmants of ISOVIEC 1TOIE201T.

Teat paints marked with 2 3

cofumn do not faif within scape of
The ity siystam s ragistons 10 1508001 2016
Thiw caibtiration s w diract commaingn of S ure uncar tes! (o e fsso rfamnce standards and did not mvokm any samoling pans i

complete. NG allowarce hag bean misde for i instabty of the test divice due fo use. time; ete. Such slowances would be mada by
the cusicmer s nesded.

Tha i Wit with tho 150 Gisde to thi
covergs facior of spp 2 migma (ke2) has been applied
sppeomirnately 88% confidence level

of Unpertainry in b fousH. A
ta smpeess Ihe-copmeded Uncenainty of

This report may not be exoept i full, unjoss fror the putli of o approved abstract i chtined 0 witing
troem e argarmtion Issung this mpan.

Gerraction cati from Larsen Dayis LaT Marual for SoundTiack T & SoundExpirt Lel, IT70.01 Ry O Supparting Firmans Vission
A5, AMR00-10

For 114" migraphanes, the Larson Duvis ADPO24 1:4% 40 1/2° admplor i usad with The calibrators and e Larson Davis AOPD43 1/4° o

LARSON DAVIS - A PCB DIVISION OLARSDN D“"ls

48] West B Norh
Provo, UTT 84401, United States

TI6AR4-0001
WL Pugn 1 af 3 DR 40k e €
'
enanslumuAl
Certificate Number 2023003660
Sell-generated Noise
Maasurod according to (EC §1672-3:2013 11,1 and ANS| 51.4-2014 Part & 11.1
Muasurcmen Test Resubt {dft]
Acwmightad 4255

— End of mpasurement resubis—

= Fnal of Report-

LARSON DAVIS — A OB DIVISEIDN
1681 Wt 20 Nonth

Prown, UT Ba01, Unsted Stares
T16-684-0001
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Calibration Certificate

Cavtificate Mumbor 2023003636

Custormar:

Unitesd Amalyst snd Enginecring Comsultant Co Lod
M. B Sol Udomsak 41, Sukbuimvi Road,
Mampebuk, Phrs Khanamng,

amghok, 10260, Thailand

Model Numbar  LxT1 Procedure Number  DO001.8378

Serial Number 00075300 Tachmiciarn Jacob Cannon
Tost Restits Pass Cailisration Date 23 Mar 2023
Calibrotion Due
Initlal Conaition  As Manufacturad Tamparsiure 2286 © L02sC
Dascription SoundTrack LxT Class 1 Humidity 502 WRH +20%RH
Cluss 1 Sound Lovel Mater Static Prassure BBAZ WPa +013WPs

Firrwane Revision: 2404

Evaluation Mothod Tested elocirically using Larson Davis PRMLET 1 SN 077838 and a 12.0 pF capacior to simulals
micraphane capactance. Data reparied in d8 re 20 yFa pssumng a microphane sanitvity of 50.0
mviEa

G o i and the following
Calitstation Ceriificate from procedure 00001 5384:

whan comiined wih

1EC 50812001 Type 1
IEC BOB042000 Type 1
IEC 61262:2002

IEC 615722013 Class 1
IEC 61260:2001 Clisss 1

ANE| 57.4-2014 Class 1
ANSHS1.4 (R2008) Typa 1
ANSI 51.25 (R20OT)

ANSI| 51,43 (R2007) Type 1
ANS| 5111 [R2008) Class |

Insuing |abi cortifios Mt the instrument desebed abova mants or axceads il apocificRtons as stated In B referenced procedure
funinss otherw o) It hag b lvrated usng o 1o the | of Uil (1)
through tha Masona istlle of Starderds snd Tectinetogy (NIST), or olher iationsl messurerien] ntibules, and meeis the
requiremenis of ISQIES 17026:2017. Test paints marked with 4 1 [n the uncertainties column do not fall within this laboratary's
o of sccreditntion.

The quesity systen fs registensd 1o 150 80042015,

Th calitrafan in a direct of the unit urder fsind releronca standards and dd not involva sny samalng oinns o
oamglete, Mo aliswsnoe hay beer made for the inatabilty of the st divics dus 1o use, Bma, st Such giowances would be made by
e customas as nesded,

The ancartinties wars compuind in accordane with (s 160 it o ha f 4 UM A
covorage factor of approndmatedy 2 sigma (k=1) has been appled o o Y 0 s the sxp y it
‘appraximately 8% confdencs leval.

Thes sapon may not be axcept i fidl, for e publication of an appraved abstra s abtaimed in wrifing

frim Wi erganization [EEuing (s reporn.
e, 70U Rev O

Correction data from Larson Bavie LT Manual for LT & Firmivare Version

4,008, 2100010

Calibratian Check Frequency: 1000 Hz: Referonce Sound Frassure Loval: 114 dB re 20 iPs

Dieseription
Hart Scicutific 2636-H Temperatiee Probe
SIS 1RG0 Ui Law Thistortion Generusar

Cartificate Number 2023007636

Sdwndprda Uved
Cal Binte Ol e Cul Standard
T0ILO82S 010535 4THR
WM 3129 TR

LARSON DAVIS - A FCH DIVISION

LARSON DAVIS — A PCB DIVISION
681 Wess 820 Noeh
Pravio, UT #4601, United Sotes

EOE Went 820 North
Prave, UT 84601, Unised St

©

SLARSON DAVIS

-<§;'i
TI6-6H4-0001 h %

AR Page L wf H THR 40T e {5
enanslumuR
Certificate Number 2023003636
Z-weight Filter Response

Devintion [d8]
= 2
"
L
L
L
L
L
=
s

1 L] m 1000 10000 190000
Frequency (Hz]

—Homml O CHvistn e Lo L e Utioar L |

Elscireal migral test of freguiny weighling pertormed scoonding io 1T B16723.2013 13 and ANSI 51.4-2014 Part 3 13 fof compenco

IEC B1072:1 2013 5.5; IEC 8180822 5, ANSLS14:1903 {R2006] 5.1 andt .21 ANSI 51.4-2014 Pan 1 55
Frequency (1] Teud Result [d40]  Dvviation [d6]  Lawer st {d]  Uppee it jAB) faty (481 Mesalt
an D43 ~0.43 “n 0,33 015 Pass
63,10 -0.08 -h.oa 0,30 030 a1 Pass.
126,89 -0.04 0,04 .30 0.30 015 Pasy
5119 Bl 0,06 <030 030 015 Pass
S01.8 0,03 -0.03 0,30 0.30 05 Pass
1,000.00 0,00 o.o00 430 030 015 Pass
189530 0.03 -0.03 0.30 030 0is Pass
398107 002 -0.02 =0.30 0,30 05 Pass
T.040.28 000 n.oo <030 nao o6 Pass
15.848.83 -0.08 -0.08 L] 32 s Pass
19,952.62 037 -0ay i1 041 15 Pass.
— End of measnvement vesulti—
LAREON DAVIS - A PLB DIVISION A 1
T6H| West 20 Nosth L=
TR, e o W LARSON DAVIS
briiegrehon o ek & BCS DI
MR Page Y al i L B By )

Lanmi‘l:imuqu

s &, SLARSON DAVIS

T16-684-0001 W
S TRE T Page 2of § L7 R
enanslumuAl
Certificate Number 2023003638
A ghted Broadband Log Linearity: 8,000,00 Hz

PA—— ]

Error [dE]
e
b
-
-
-

1 £ mn mn mn e o =

Level injscted |48

Broadhard lmvei inearity performed sccarding fo |EC B1672-3.2003 16 and ANSE 51.4-3014 Part % 16 for complance to IEC 6167212013
B4, FEC M0A04-2000 8.2, IEQ S1252-2000 I, ANSI 514 (RI00U) B0, ARSI 5140004 Part 1- 5.8, ANSIS1.43 (F2007) 6.2

Level [t Erior (0] Lower tiit [0B]  Upper Bt o) L (SUREY Reh
37,00 053 070 070 018 Pass
3B.00 A6 =070 oro wie Pass
3800 033 470 0.70 016 Pass
40.00 020 070 070 018 Pass
1,00 023 .70 070 016 Pass
4200 022 0,70 nro (1813 Pass
43.00 015 070 070 o7 Pass
44,00 on 0,70 070 air Pass
AG,0n 0 .70 nro [+ 13 Pass
45.00 0. 070 0.70 016 Pasy
47.00 007 070 070 016 Pas
4B.00 0.06 0.70 0.70 018 Pass
49.00 006 0.7 070 098 Pass
54.00 004 070 0.70 0.16 Pass
52.00 002 070 070 018 Pass
B4.00 0oz 070 070 046 Pass
£9.00 0.0z .70 670 018 Pass
74.00 002 0,70 070 0.6 Pass
7800 0o 070 070 018 Pass
£4.00 04z 070 0.70 0.8 Pass
B9.00 0o, -0.70 070 (1513 Pass
84.00 001 070 070 018 Pass
86.00 0.06 70 070 018 Pass
104.00 0.06 amn o7 048 Pass
100.00 0.06 o730 070 0.15 Pass
114.00 0,02 270 0.70 015 Pass
19,00 .02 .70 070 015 Pass
124.00 0.04 270 0.70 018 Pass
129,00 0,08 0.70 oI 0.5 Fass
3400 0.0 o7 0.70 016 Pass
138.00 0.04 70 .70 018 Pass
137.00 .04 o 070 0.15 Pass
138.00 005 070 070 0.15 Pass
138.00 004 .70 0.7 018 Pass

= Enil of mensmrensent resubis—

L ARRON DAVTS - A PCB OTVISION e

1681 West B20 Narth )

Pravo, U1 §4601, Unitad States Bacia %1
it e
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Cartificate Numbar 20623003630
Peak Rise Time
Paak risn ime performed soonding to 1EQ GOE51:2001 §.4.4 and ANE| 51,4:1983 [RE006) §.4.4
Espanded
Ampiltude (] Dirution b Result
prbituds [dit] laf Vet Resuli [dB] Umit [dB]  Upper Wi i8] Uncertainty (48]
137.85 40 Megative Pulse 13521 13374 13574 15 Pass
Posifive Pulss 13521 133,73 19573 015 Pass
B0 Negatve Pulss 134.28 133,74 13574 015 Paus
Postive Pulse 134.23 133,73 135.73 15 Pass
= End of meanarement réssity—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overioad Limit
Crees! Factar meastenad sceorling \o 1EG B0651;2001 .42 and ANSI 5141883 (R2008] 8.4.2
Al 5] Crest Fochis Test Reanil) [97 Tiundts jdB) Fapased Vicesiainty {1 sl
136.85 3 ovLD + .50 015§ Pass
5 oo 41,00 0.15¢ Pass
10 ovLn *1.50 0164 Pass
12685 a .13 +0.50 015t Pass
& 014 21.00 0i6% Pass
10 ovLD £1.50 0158 Pass
116.85 3 13 2060 [ KES 4 Pass
] .14 +1.00 0isg Pass
10 4406 *1.50 0153 Pass
10885 ] 015 20.50 015% Pass
& EiRE] £1.00 0158 Paes
o 447 21.50 [R5 o Pass
— End of meusirement reibis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Great Factor measared sccording 10 IEC BIBS 12001 9.4.2 and ANS| 51.4°1883 {R2006) 8.4.2
Amplinede [dH) Crest Factor Tiews Rewuld filfy] it [$R] Exgranded Unecrtataty [dB] Weandn
136.85 3 oD +0.50 0.15¢ Pags
5 ovLD £1,00 0151 Pass
mn ovLD +1.50 0.95¢ Pass
120,85 3 -0.13 + 0,50 0451 Pass
5 -0.13 % 1.00 0151 Pass
10 avLo +1.50 D153 Pass
1E.EE 3 014 +0.50 053 Pans
5 0.4 +1.00 0153 Pass
10 0.00 £ 1.50 0151 Pass
106,88 . 015 +OL50 0181 Pass
5 <014 +1.,00 015% Pass
10 017 +1.50 (3533 Pass

— Fail of mvasiremen resuliv—

LARSON DAVIS — A PCD DIVISTON
1681 West 620 Nerth

Prova, UT B4601, Unated Sutes

T GRd- (i

AT

Meanured Laval [d48)

The SLA n et (o low range.

Froquency (T}
630
£.00

10,00
1250
16.00
20,00
25.00
31.50
40,00
50.00
£3.00
BO.0O
100.00
125,00
160.00

2.500.00
318000
4,000.00
500000
,300.00
8.000.00
10.000.00
12,500.00
16.008.00
20.000.00

LS

PageSol

Cortificate Number 2023003838

13-Octave Self-Generated Noise

Upgrer iy (i8]

1855 24,60
18,33 24.00
18.11 28,50
&7 3,00
16.74 2200
14,70 240
1354 2200
13.13 21.60
12.16 20.20
10.80 18.80
10.30 17.60
9.65 1060
0.08 15.00
8.51 1570
785 15.50
7.68 1520
T.E8 15.20
T80 15.20
7.98 15.70
838 18.00
a.a7 16.60
8.58 17.30
028 810
110 18.80
11.490 19.80
12.78 20.80
1370 .70
14,55 260
1546 23.50
168.50 450
17.50 25.50
1848 26.50
18,44 140
2045 28.50
21.40 29.50
2243 .40

<« Enit of messsrement rosslin-

OLARSON DAVIS

RN B4 W O

enanslumuR

g0 D

LARSON DAVIS - A PCB DIVISION
FARE West 820 Norih

Prova, UT B4601, Unlied States
Tiz-&R4-0001

LRI )

{ReEnzEi

Page lf

®LARSON DAVIS

D] ST e

enanslupmuR

Cortificate Number 2023003636

Gair massuned accordng 10 EEC §1672-1:2013 173 and 17.4 and ANSL §1.4-2014 Parl 3 1723 and 174

Mensirement

0 dB Gan

0 ¢ Gain, Linearily
OBA Low Range
OBA Nomal Ranga

Gain
Eapanded
TestWesult [dB]  Lawer Mt (0] Upper onle (8] . fresule
9355 BEAO 84,10 016 Pass
4113 40,30 4170 0.18 Pass
2400 83,80 o410 015 Pass
B400 83,20 e4.80 015 Pass

= End of messurement results—

Broadband Noise Floor

Sali-qrneratad noms meesited sccondig o EC B1672-3:2013 1.2 and ANS] 5142014 Pan X: 1.2

Menairenient

Acwaight Naise Floor
C-weipht Nowse Floor
Z-waigt Noise Fioor

Measured using 173-Octave fllam
Measuremene

10 Hz Signat
THD
THO+N

Test Raesnlf [dii] Upper fimit [oR] Teesule
a7 36,00 Pags
870 3500 Pasy
zad 38.00 Pasn

— Enil ol mavasirement foailis—

Total Harmonic Distortion

TesResult (@B Lower Cimiit (8] Upper Linsid 48] U-mm; Risull
135,78 195,09 138,65 0.18 Pass
£7.22 -58.00 (R 3 Pass
5201 <58.00 oot g Pass

= End & messureenent rosulis—

LARSON DAVIS — A PCH DIVISION
1681 Wesrt 820 Noril

Prove, UT 8460, United Stares
TL-ER4-0001

RIS

SLARSON DAVIS

gL

Page bal §

enanslumuAl
Certificate Number 2023003628
= End of Repait=-

Hapuissy _7

LARSON DAVTS - A PCH DIVISION
TERL Wiesl B20 Norih

Prove, UT 8468, United Sintes
TIE-6R4-0001

ST

SLARSON DAVIS

Dy et e 01

Page Baf 8
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ement Nationa Food nesrute el Foundsnon for indusmal Development tatoral Food e il
i gl NG Areds Ft Felunmal Lskboraory Sevdce Center ETiERATON Soe1
Calibration Certificate Calibration Report
Certificate No.: 2302181-001-01 Certificate No.: 230218100101
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Equipmant: aH Motar Resolution:  0.07pH - Tmv
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Minufacturer:  METTLER TOLEDG Modst SavanSay s+
Bangehack, Prakhanong, Bangkok 10200 Serial Nout 1200525212 Type: Bench fan
D Noo LAE WAS DO32553
Fagelol5 Date of Calibration: 24 Masch 2023 Pagelois
Lacatian: Chemical Calbration Laborstary, Maticnat Food Institits
Equipment: pH Meter Environment Condition: Amblent Temperature: (234 = 18 | °C Relotive Homidny: | 52 23 | %
Condition of Equipment: Good Condition
Manufacturer: METTLER TOLEDO e L R
1. Calivration Method In house method - W.CC-002 based on direct ¥ using standand and
certtind referance material (GRM)
Model: SevenEasy pH £ ! Cartiud
Inatruments Surial | D No. Dun Dats
Serial No.: 1230525212 2.1 D Vs Salliater TR0 Fluke ZE5 7 Junw 2023
22 Diginl Thermaminr 200007 Fuke CCE50587-01 40 Qistober 2023
1D No.: UAE WAS. DI2553 23 Therma-tygro Metar NFISTHODA T PONPE TE GHUSSE-01 21 September 2023
Lartified Erfence Material batMe, Manutasturer BatH Expirs Daty
2.8 pH butfer 4.008 P butter Sakmon) BTIELE CPacham PH2IBLS 186 Fabi nes
Order No.: 2302181 e e
2.5 pH buffar §.865 (Primary pH butler Sakmon) BT3E09 CPAcham PHHTLS 16 Fabrusey 2025
2.5 pH buftar 10.01 (Primary g+ bubter Bokmon) BTIENY CPAcham PHZZOLS 16 Filsnasey 7034
Operation No.; 2302183401 27 M buftar 7.00 (Saareie pH bulfar Selutian] BT3B CRAsham PHIOTLS 18 Fubrusey 724
3, This conBeaton in nscsatee to The Insmations] System of Lnk (52 Uit
Date of Receipt: 14 March 2023 31 Instrumnts Mo 21 hreugh IREC-TIS-TIS 17028 Laboratary Accrediion of Catibratian N 0008
A2 instruments No. 22 through NEC-TIZLTIS 17028 Laboratary Accredition of Caltvatian Mo 0DS1
Date of Calibration: 24 March 2023 33 Ingirumants No.2 3 teegh NSC-TISI-TIS 17025 Laboraiiey Accradition of Calivatian Mo 0061
34 Canlifie Retarance Materia No. 24026 racaatia ¥ Harred ceil using caliratad
tharmamater, haremetar, & nancwolimater The Stendend Sakson
prapamton and cetiad by CRAChem Lid is accradited 10 150 17034
and ISOUEC 17025
Calibrated by Mr.Pheraphat Tusnjit
35 Cartified Referonce Material NoO.2 T waceabio to BIM RefM H-13 Loty 25.08.2022; B Redd HI-16 Loth 02,06 2022
Scientist BIM RefN M-13 Loth 258,222 BIM Biatl HI-AE LoiN 0206 2022, i
Standard Solution preparaton and carttfied by CPAcham Lid is
Specialist, Division of Calibration Laboratory accredited to 1S3 17034 and ISOES 17025
4. This certficatn was cerifiad anly for the insrumant we caltestod.
Date af lssus: 24 March 2023 for the Technical Team
5. Trim msun found acourwia a5 ot cainmng oy,
Tha aru far L Y b

T Cortiicam i Ik8usd in sccordarce wilh S condiions of accrediason oraniad by the Thal Lsboralary Accredtalion Schema which has assassat

e msasuremant capabliity of the iboralory and it racesbilty 10 recognized rational standarss and to the urits of measwrement realzed at the
rsponding rasonal stardands laboestaty, Thi rificate may nol be reproduced other th Al it with the priar writien approwal of th

N Ford iathica . bl i Sedel atiobaticna i e F-C5-012 Revisice: 01 Date: 20-04-65

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

A,
SN

aaETsSLTIA A0S asr LS s %
FutuEn T sAaoUfUEN S gEa S '4,,//,?\“\"\;
ofy ho
Fourdanon for Indusitial Development faronal Food resue Bhialin®
BRI . I Food Inchieinal |socracry Seece Cerver SRaRe BE
Calibration Report Calibration Report
Certificate No.: Z302181-D01-01
Equipment: P Mhatar Resalution: 0.01pH | 1my Certificate No.: 2302181-001-D1
Manufacturer:  METTLER TOLEDD Madek: SevenEasy oH Equipment: Digital Thermometer with RTD (pH Meter}
Sarial No.: 1230526217 Typa: Buneh fap Resolution: [ ' S o Model:  SevenEasy pH
10 Ka.; UAE WAS.00/2553 Serlal No.: 1230525212 1D Mo LAE.WAS.003/(2553
Date of Calibration: 24 March 3023 Page3of§ Manufacturer: METTLER TOLEDO
Calibration Results:
- Date of Calibration: 24 March 2023 Page 4ot
1. Calibration of pbt Mater  Manual Temperature Compensaton at 28 “C |
Wominal oc o Rasding ¥ Caverage Factor Location: Chemical Calibration Laboratory, National Food Institute
Lo [m¥) v oH temi} [t Environment Condition: Ambient Temperatwre 25 %C & 1 °C
o dtd 020 414 oo =F.") 20 Relative HUm'dR‘f 59 + 5 o
2 265814 28 20 0sa 200
4 177,484 178 w0 08 200
[] 50160 = [ 058 200
7 P r T ) ET) Condition of this results of Calibration:
] 58.188: -5 B0 058 200 1. Calibration Method © - In house method: W-TE-035 by c with standard th
[T 17T A0 arr 1000 0sa 200 - The Callbration is d by with @ known temp
Li B i 2. tuicd b from a standard resistance thermommeter.
7] PRI 1 400 Y z
1 i i i e - The temperature scale in use at this Isboratory is the Intermational
2 Calibiration of pH Metar | Marna I Temperature scale of 1990 { IT5-90 ).
Equipmset: FH Elugimas Typs:  Comsined Elncrode 2. Risferance Standard o
Manitacturar:  METTLER TOLEDD Modst:  InLab Soids - -
i e S Instrument Model Serlal No. | Certificate No. | Due Date | Through
[
Parformanca of Elocirode systam  [Trvas-Pok Caibration at pH 4 gH 7 aed pH 10] HANDHELD THERMOMETER 1521 ABS357 | e ﬂfT‘;‘;NDM
Platirum Resistance Thermameter (PRT) 385 509201 INSTITUTE
i Averagn Indicator Roading N ™ Vnssrtaliy i Pk Support Equipment : - Low Temperature Bath (1S0CAL-6), Model: Europa-6 Plus Basic, S/N: 341552/2
825 °C {pH) pH my (EpH] L)
4008 4n 187 = i 200 3. This s traceable to | System of Units (ST Units),
fpes Lnia z o, Lo L 4. This certificate was certified only for the instrument we calibrated.
0.010 1001 180 768 [ 200 .
5. This result of calibration was found accurate as shown on date and place of calibration anly,
8945 656 14 - 0083 200

6. Condition of Calibrated item ©  Good
7. Result of Calibration |

Wighout adjustment l:l After adjustment

F-C5:012 Revison: 01 Date: 20-04-85 FC5012 Revisionn 01 Date: 20-04-55
o :
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NSC-TISI-TIS 17025
CALIBRATION 0081

Calibration Report

Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 0.1 5C Maodel:  SevenEasy pH
Serial No.: 1230525212 ID Mo  LME.WAS.003/2553
Manufacturer:  METTLER TOLEDD
Date of Calibration: 24 March 2023 PageSof 5
Calibration point: 15.0, 25.0 and 30.0 %

Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimwem depth of 120 mm.
- Description of probe, model @ NfA S/M: NfA
Dimension of probe ; Dismeter 3 mm,, Length 120 mm.,
Sheath material : /A

UUC* Reading [ value
'cy Temperature ("C) e +(°)
152 14,955 .02 012
5.2 24.099 - 0.2 0.12
30.2 29.999 0.2 012
Moty

- UUC™ ; Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty mulftiphed by coverage factor ke 2,
providing a level of confidence of approximately 35 %,

RN ¥ pe——

F-CS-012 Revision; 01 Cate: 20-04-65

Equipment : Electronic Balance Cert.No.: ZaMh3
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-

Calibration were conducted using In-house calibration p CP-0BO1 ing to direct

measurement method against standard welght.
Condition of this result of calibration
1. Reference standard Instruments:-

Instruments Modal Serial No. ID No. Test report No. Due date
1} Standard Waight Set (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024
2. This certificate is valid only 1o the item calibrated on date and place of cailbration
3. This result of calibration was made on at the point ified by custa
4. This carilficate I8 not certified for any commercial transaction.
5. This ion is to the | il System of Unit.
Result of calibration | ) Without Adjustment { * ) After Adjustment by Interal Calibration
Range capacity : 0 g toe 220 g Resolution 0.0001 a
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (a) (g) (xmg}) (k)
100 99,9999 +0.0001 o189 203
200 200.0001 0.0001 0.28 200
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(a) of Reading (g )
100 0.00007
200 0.00007

lﬂﬂiﬂi‘l&;ﬂ

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERYICES 3 EQUIFMENT CALUBRATION AND TESTING SERVICES
51444 PATTANAKARN ROAD 508
TEL.

LIAND BANTKOK 1250

WaC-TETIETERS
i CALBRATIGN D18

Cert.No.: 23MM331

Page: 10f3
Certificate of Calibration
Equipment : Ebectranic Balance
Manufacturer - Mettler Toleda
Model : ABZ04-5
Serial No. : 1128312528
ID No. : UAE AR M &2550
Submitted by : United Analyst and Engineering Consultant Co, Lid.

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

Location : Balance Room 2
Received order : O7 April 2023
Calibration Date : 07 April 2023
Ambient Temperature : 15 cwan’c
Relative Humidity : 30 % 1o 90 %
Calibrated by : Suwit Imjai

Approw ignatory

{ ) Pomthippa Tameyakul
{+ ) Males Butkruea

Issue Date : 10 April 2023

The Uncertainties are for

probability of apy

Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received :  Used Ham Page: 3of 3
Reference : 23040015001
Result of calibration T
2, Effect of off center loading - e
A mass of 100 g was placed to various position on the pan. AN A et
The weighing machine reading error obtained is given In the table Foasl Frot st
Maximum difference betwean
Position 1 Position 2 Position 3 Pasition 4 Position § off-center and central loading
(a) (g} tg) (g) §:1] (a)
=0.0001 -D.0002 +0.0004 -0.0001 -0.0006 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncentainty Factor
(a) ta) (g) (tmg) (k)
Uniload 0.0000 0.0000 015 213
o1 0.0988 +0.0001 015 213
1 0.8999 +0.0001 05 213
5 4.8959 +0.0001 015 213
10 90000 +0.0001 0.15 21
20 20,0000 00000 0.15 2.1
50 50.0000 0.0000 D.16 206
0 69.9999 +0.0001 0.8 204
100 999909 +0,0001 0.18 203
150 150,0003 -0.0003 029 200
200 200.0005 -0.0005 0.20 2.00
The reported uncertainty of measurement was based on a i iplied by a
factor k , providing a level of confidence of approximately 95 %.
-ollo-
]
wnensluem



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  iacsmn
CQUINMMENT CALIERATION AND TESTING SERVICES e
15 A SUANLUANTE, SUANLLANT BANGRKOK (0250

CORPOIATE

ERVICES 5:

[
L FATTANAKAKN RO :
THL

WBC-TERTEITS
CALINATION 3800

FAX. - 2714

Cert. No.: 22TM1480
Page: 1of 3

Certificate of Calibration

Cert. No.: 22TM1420
Page: Zof3

Equipment : Hot Air Oven
Condition As-Received :  Used ltam
Reference : 2210-05750C-1
Procedure Used :-
Calibration were i using cal
mathod with Data Acquisition which with R

CP-0T02 accarding fo direct measurement

Detactor ( RTD ) and

Equipmant : Hat Air Oven

Manufacturer : Mammaert

Madel : UF 55

Serial No. : B216.1666

ID No. : UAE. WAD D27/2555

Submitted by : United Analyst and Engineering Consultant Co. Lid.
3 Soi Udomauk 41, Sukhumvil Rosd
Bargechak. Phrakhanong,
Bangkok 10260

Location = Lab Floor 2

Received Order ; 18 October 2022

Calibration Date : 19 Cctober 2022

Amblent Temparature : (26210)°C

Relative Humidity :

Calibrated by :

Approved by :
{ } Pomthippa Tameyakul

{ ) Males Butkrues
{ w1 Suwit Imjai

Issue Date :

(5030 )%

Preacha Hiahik

Approved Signatory

31 October 2022

The Uncertainties are for a confidence probahility of spproximately 95 %

NS Elﬂ']‘l.lﬂll

A 0046800

Equipment : Haot Alr Oven Cert. No.: 22TM1480

Condition As-Received : Used Item Page: 3of3

Reference : 2210-05750C-1

Result of Callbration :- { * ) Without Adjustmant

Function of UUC* ; Temperalure Source

Fresh air setting : Close

Calibration | UUC* uucs i i Overall | Covarage
Point Setting | Reading stability uniformity Variation Factor
() (e {"c) (£°C} {°Ch (") {2'C) k
104.0 104.0 104.0 .061 13 1.7 0.42 2
140.0 140.0 140.0 0.14 23 2.4 141 2
180.0 180.0 180.0 021 3.5 a6 13 2

Calibration ] {*"C)
Paint Position
{"C}) 1 2 3 4 5 6 7 8 9 {ref.)
104.0 103.076 | 103876 | 103777 | 104124 | 104667 | 104426 | 104.012 | 103.8928 | 104,370
140.0 138.128 | 132,189 | 138.808 | 130.550 | 140,266 | 130622 | 139.203 | 130,385 | 140.369
180.0 177930 | 179267 | 178,643 | 179.753 | 181.011 | 180.083 | 179496 | 179.743 | 181.278

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

Temperature stability : One-half of the greatest maximum difference of measured lemperalure at any cne sansal

T 2 The

differsnce of

st any sensors and the measured

tempsarature at the referencs locabon which are observed al the same time or at as close an obsarvation fime as

possible to determing the p pattarn or

within the chamber under steady-state conditions.

Overall Variation : The Differance of the maximum and minimum d it observalion

Uue* = Unit Under Callbration

Nota : Tha reporied uncertainty of measurement was Included stabllity and excluded undfarmity .

The raparted uncertainty of measurement was based on a standard uncertainty multipiied by & covarage
factor k, providing a leved of confidence of approximataly 85 %,

-olo-

lilﬂa’l‘i‘bjﬁ')

a 1133251

Thermocouple Type T.

The temparature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serlal No. Cert. No. Due Date
1} Data Acguisition 348704 MY41021843 22104 10 Jan 2023
2. This certificats i= valid only to the ilem calibrated on date and place of calibratian,
3. This ian is to tha Systemn of Unit

Result of Calibration :-
Function of UUC* :

("} Without Adjustment
Temperature Sourca

Fresh air setting : Close Enviranment during calibration
ST i Finished

% P Temp. ( °C ) 29 30

REL Hurmid. { % ) 47 40

) o AC Supply { Volt ) 221 220

il

H Ha 3 Ref. Std. ID No.: @

7 / [+ Paint
el Position :| (104 )°C | (140,180 )°C

-———
w

1 16-04RTD-01 | 21-047C-01
2 18-04RTO-02 [ 21-04TC-02
) 3 1B-0ARTD-02 | 21-04TC-03
Probe Installation Details: ~ Dimension of Chamber ; 4 1B-04RTO04 | 2104TC-04
a= 50 em w=~ g3 m 5 18-04RTD-05 | 21-04TC-08
b= 50 cm e 040 | im e 18-04RTD08 | 21-04TC-08
c= &0 om e e 00'0“:3 " 7 1B-04RTD-07 | 21-04TC-07
e el m 8 18-04RTD-08 | 21-047C-08
9 (ref) | 18-04RTD-08 | 21-04TC08

wnaslimu

a1133252

ASSOCIATION (TE
CALTMRATION AND

TECHNOLOGY PROMOTIO!
CORPORAY ICFS 3 )
KARNROAL

ANLUANG BANGE DS

3 PAT ANLLIANG.,

NEC-TISLFIE 0L
SALBRATION B0

Cort. No.: 23TM182
Page: 1of 3

Certificate of Calibration

Equipment : Incubator
Manufacturer - Bindar

Model : BDS3E2

Serial No. : 13-07343

ID No. : UAE MIC. 00572558

Submitted by ; United Analyst and Engineering Consultant Co. Lid,
3 5ol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10280

Location : Microblology Laboratory
Recelved Order : 15 Fabrniary 2023
Calibration Date : 15 Fabruary 2023
Ambient Temperature : (2610 ) L

Relative Humidity : (50+30 )%
Calibrated by : Suwit Imjai

Approved by :

nw“m Hgnatory

24 Fabruary 2023

{ ) Pomthippa Tamayakul
{/} Malee Bulkruea

Issue Date :

The Uneertainties are for o (N} ility of upy v 95 %
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Equipment : Incubator Cert. No.: 23TM192 Equipment ; Incubator Cert. No.: 23TM182
Conditlon As-Recoived :  Used Itam Page: Zof3 Condition As-Received | Usad Item Page; 3of3
Reference : 2302-04950C-1 Refarence : 2302-02850C1
Procedure Used :- Result of Calibration :- {* ) Without Adjustment
Calioration were conducted using calibration CP-OTDZ g to direct Function of UUC*:  Temperature Scurce
method with Data isition which connected with Temp Datector { RTD ). Fresh alr setting : Closs
The temperalure scale used was based on (TS-90, Calibration | UUC™ e T Sieral pror—
Paint Setting | Reading stability uniformity Variation | Factor
1. Referanca standard instrument;- fikl 5} ("G} (*C) (£°C) (°c) (¢ (+°C) k
Instrumeant Maodel Sarial No. Cert. No. Due Date 350 354 35.4 0.037 0.66 0.86 Q.30 2
1 J.l]at.a AI:EIIJIE.I:IOH ) 349728 MYSE003411 ; 22LM185 26 Nov 2023 3 Measured Tamperature | C |
2. ‘I;:aa certificate is valid only m“:h: item cal:hramdsun date ?nd placa of cafibration Baint Position
e = the h 4 it i
Result of Calibration :- {*) Without .Qz!jl.nshmar\‘;&m e L2521 1 | : | 2 F 4 | 2 ] 8 l L4 i 8 | a4t
Result ol Lallarahen 35.0 35256 | 350308 | 35116 | 35453 | 34.700 | 34798 | 34718 | 34,657 | 34938
Function of UUC* ; Temparature Source
Fresh air setting : Close during n Average® : The average of 30 values in each position.
) Finished Temperature stability : One-half of the greatest maximum difference of measurad temperature at any cne sensor,
1/ Temp. ("C ) 22 23 Temp y : The differance of measured temperatures at any sensors and the measiured
2 > REL Humid. { % } 65 Bl temperature &t the reference location which are observed at the same fime or at as close an observation ime as
? ‘;’ AT Supply | Valt } 231 231 passible to delermine the tamperature pattern ar homogeneity within the chamber under sieady-state conditions.
g Amed Overall 1 The Diff of the: max and minimum measured temparaturas throughout observation
af Ref. Std. UuUC* :  Unit Under Calibration
Position : 1D No.: Note | The reporled uncertainty of measurement was Included stabllity and excluded uniformity |
1 20RTD-21 The reporied uncariainty of measurement was based on a uncertainty iad by &
2 2ORTO-212 factor k, providing a level of confidence of approximately 95 %
v - E 20RTO-213
Prabe Instaliation Details : nsion of Chamber | 4 20RTD-2M4 ~o00-
8= 50 om o= 033 m 5 20RTD-215
b= 50 om W= 040 m ] 2ORTO-246
c= B0 om Ha 040 m 7 20RTD-2/7
Capacity = 0053  m* ] 2RI O
g (raf.) 20RTD-24/9
] " ]
enmslumufi] ennilue ]
S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e
CORPORATE SERYICES & EQUIFMENT CALIBRATION AND TESTING SERVIC Fie——
534 PATTANAKARN ROADYSO TR N -
e kLN FiOG Equipment : Incubator Cert. No.: 23TM727
Condition As-Recelved : Used Item Page: 3of 3
Reference : 2304-04610C4
Cert, No.: 23TM727 Result of Calibration :- {*) Without Adjustment
. g Page: 1of3 Function of UUC* ; Temperature Source
Certificate of Calibration Fresh air seting : Giose
Calibration | Uuc* | uuc® Temp T Overall
Equipment : Incubator Point | Setting | Reading stability i Factor
(e (c) | ("C) (£"C) {ch 'c) k
Manufacturer : Memmmert 440 44.0 A44.0 0.055 042 0.52 2
Calibration p (g
Model : IF 75 Folni Position ty
ey | 1+ | 2 | s ] & T s T e [ 7 [ 8 [ofety| (¢
Serlal No. : Derioa0s 440 [ 42993 | 44.061 [ 44.107 | 44.073 | 44.067 | 44.067 | 43.938 | 43.687 | 44080 | 030
1D No. : UAE MIC.022/2561 Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maxi cliff af il 8t &ny one sensor.
Submitted by : United Analyst and Engineering Cansultant Co.,Ltd. e dtin mm;“:’;;o;‘ piniiningry s:f‘vod vi lh;samle Kine :lt :ﬂI::s:rr‘s;r:; ::} :::;::
3 Sol Udomsuk 41, Sukhumvit Road, %
Bangehak, Phrakhanong, possible 1o del the paﬂem.ur h elty within the chamber under steady-stata conditions
Bangkok 10260 Overall Variation : The D of the and d throug observalion.
UuC* : Unit Under Calibration
Location : Microbiology Laboratory (302) Note © The repored uncertainly of measurement was included stability and excluded unifarmity .
Recelved Order : 27 April 2023 The reported uncertainty of measurement was based on a standard ur y multiplied by a o
Calibration Date : 27 - 28 April 2023 fackar k, providing a leve! of of i 85 %,
‘Ambient Temperature : (26+10)°C
Relative Humidity : (5030 )% “afio-

The

Callbrated by :

Approved by ©

{ ) Pomthippa Tameyakul

1/} Malee Butkruea
() Suwit Imjai

Issue Date

Tawalchal Pama

11 May 2023

Uneertainties are for i confidence probability of approximutely 955

Sanviees

@3 binugy
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TECHNOLOGY PROMOTION ASSOUIATION (THAILAND-JAPAN)

CORPORATE SERVIC] UTFN LIBRATION AND TESTING SERVICES
534 PATTANAKARN ROAD. JANG BANGKOK 11250 = T
Equipment : Incubatar Cart. No.: Z3TM72T L, ity
Condition As-Received :  Used llem Page: Zof 3
Reference : 2304-04610C4
Procedure Used :- Cert. No.: Z3TMTES
" 0 Page: 1of3
C: were using J Cp-OTO2 g to direct - ;i "

method with Data Acquisition which connected with Resistarica Tamperatura Detector | RTD ). Cert]fl(‘,'ate of Calibration

The temperature scale used was based on ITS-20.

_____ Equipment : Incubator
1. Referance standard instrument::
Instrument Model Serial No. Cert. No. Due Date Manufacturer : Memmert
1 } Data Acquisition 340724 MYSTO13711 221.M83 02 Jul 2023
2. This cerificate is valid only to the item calibrated on date and place of calibration. Model : IN 75
3. This cerlificalion is traceable 1o the International System of Unit.
Result of Calibration (™) Without Adjustment Serial Mo. ¢ 03170307
Function of UUC* Temperature Source
Fresh air setting : Close Environment during calibration 1D Mo, : UAE. MIC.02312561
Beginning Finishad
Temp. (C ) 25 24 Submitted by : United Analyst and Engineering Consultant Ca., Ltd
{ IREL. Humid. { % } T8 8O 3 Soi Udomsuk 41, Sukhumvit Road,
2 S AC Supply ( Valt } 231 231 Bangehak, Phrakhanong,
o -3 Bangkok 10260
1 3
s ] Position : Ref. Std, Location § Microbiology Laboratory (302)
3 T D No.:
1 16131001 Received Order : 27 April 2023
2 1B-18RTD-02 Calibration Date : 27 April 2023
3 1B-18RTD-03 Ambiant Temperature : (28£10)°C
4 18-18RTD-04 Relative Humidity : (50430 )%
5 18-1BRTD-05
B 18-18RTD-10 Calibrated by : Prascha Hiahib
T 18-18RTD-O7
Probe Installation Details : Dimension of Chamber : & 22 1RTAE
A, LGB b= 838 m 9rel) | 18-18RTD-08 Approved by :
b= 50 om W= 0.40 m Approved Signatory
= S5 aa s 056 5 { ) Pomithippa Tameyakul
Capacity = 0074 {/ } Malee El.utkruea
{ )} Suwit Imjai
Issue Date : 11 May 2023
v
wniluad
Equipmant : Incubater Cert. No.: 23TM7ES Equipment : Encubator Cert. No.: 23TMTES
Condition As-Recelved : Used Itam Page: 3of3 Condition As-Received :  Used ltem Page: 20of3
Reference : 2304-04610C-5 Reference : 2304-04610C-5
Result of Calibration :- { *} Without Adjustment Procedure Used :-
Function of UUC* | Temperature Source Callbration wers using calibration procedurs CP-OTOZ according to direct measurement
Fresh air satting : Close method with Data Acquisition which with Resistance Temp Datector { RTD |
Calibration| UUC* uuc* P Overall |Coverags The iemperature scale used was based on ITS-80.
Point Selting | Reading stability ity Factor Condition of this result of calibration
(*C) {°c) {°C) [+"C) ("C) () k 1. Reference standard Instrument;-
37.0 370 | 370 0.070 0.28 0.38 2 Instrument Model Serial No. Cert. No. Due Date
Calibration Measured Temperalura [ °C ) - 1 ) Data Acquisition 34728 MYSE003411 . 2?LMH35 26 Mav 2023
Point Fosition 2. This carificate is valid only to the item callbrated on dale and place of calibration.
(c) 1+ | 2z | 3 [ 4 [ 5 [ & [ 7 | & [9mn (3°C) 3. This ourlmcabun_ Is Ifamanle.: to the |memal_|nna| System of Unit.
370 | 37.164 | 37.118 | a7.078 | 37.121 | 36862 | 37.0239 | 36.822 | 36.823 | 36905 | 0.30 Result of Calibration i: [ *} Without Adjustmant
Function of UUC* : Temperature Source
Average” : The average of 30 values in each position. Eresh air setting : Close t during
Temperature stability : One-half of the greatest maximum af at any one sensor, = Beglnning Finished
i + The i i of sres at any sansors and the maasured Temp. [ °C ) 23 2
temperature at the referance location which are observed at the same time or at as close an cbservabion ime as REL.Humid. { % ) &9 73
possitle to ine the tem; ire: pattern of genelly within the chamber under steady-state conditions. AC Supaoly { Volt ) 220 221
Overall Variation : Tha Difference of tha i and minij throughout i
uuc* :  Unit Under Calibration Rel. 5td,
Mote : The raported uncerainty of measurement was included stability and excluded unifarmity . Position : 1D No.:
The reporied uncertainty of measurement was based on a standard uncertainty multipiied by a coverage B 1 20RTD-2/1
factor k, iding a leval of e of app 85 %. 2 20RTD-2/2
3 Z20RTD-2/3
-olo- 4 20RTD-244
5 20RTD-2/5
B 20RTD-2/6
T 20RTD-2IT
Probe Instailation Details : Dimension of Chamber : 4 LR
ez BD om o e 8 ref.) SORTD-2/8
b= 50 om W= 042 m
cE 50 em H= 0.56 m

Capacity = 0.075 m

tamn'i'lu'- mnms‘lu'm-



TES
CORPORATE SERVICES
S34U PATTANAKARN RE
TEL

AILAND-JAPAN)
IBRATION AND TEST ERVICES
NLUANT BANGROK 10350

WEC-TRITIIE
) CALERATION 33¢e

Cert. No.: 23TM728

Page: 1of3
. . .
Certificate of Calibration
Equipment : Incubator
Manufacturer : Mammart
Model : IPP 260
Serial No. : VE16.0068
ID No. : UAE.MIC.032/2559
Submitted by : United Analyst and Engineering Consulfant Co. Lid

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

Location : Microbiology Laboratory (302)
Received Order : 27 April 2023

Calibration Date : 27 - 28 April 2023

Ambient Temperature : (28+10)°C

Relative Humidity : (50430 )%

Calibrated by | Tawatchai Pama

Approved by : _
Approvad Signatory

{ ) Pomthippa Tameyakul
() Malee Butkruea
{ ) Suwit Imjai

Issue Date : 11 May 2023

The Uncertaintics are for a confid p 95%
.
- en@3 luAIuAM
Equipment : Incubator Cert. No.: 23TM728
Conditlon As-Received :  Used ltem Page: 20of 3
Reference : 2304-04610C-6
Procedure Used :-
C; icn were using cali procedure CP-OTOR ding to direct measuremant
method with Data jimd which with i Temp Detector { RTD )
The temperature scale used was based on TS-80.
Condition of this result of calibration
1. Relerence standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acguisition 48724 MYST013711 22LME3 02 Jul 2023
2. This cerfificate Is valld only to the ltem calibrated on date and place of calibration.
3. This cerlification is traceable to the Intermnational Systam of Unit.
Result of Calibrati i= {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Closa during
Beginning Finished
Temp. (°C } 25 22
|1/ REL Humid. | % ) 76 83
2 L AC Supply [ Voll ) 23 231
S g
& L Paosition : Rt S,
H | i 1D No.:
L 8 1 22-16RTD211
T 7 2 1BRTD-2/2
= '\&Fz';iag/‘tl,‘{b / 3 18RTD-213
- 4 18RTD-214
W 3 1BRTD-2/5
B 18RTD-216
T 18RTD-217
Probe Installation Detalls : Dimension of Chamber : & L el
ae! Ap¢ Ven D a5 m 9 (ref) 1BRTD-2/9
b= 10 em W= 0B84 m
c= 10 om H= 080 m

Capacity = 02 m

tanzn-s‘lu'm-

D)

Equipment : Incubator Cert. No.: 23TM728
Condition As-Received : Used ltem Page: 3of 3
Reference : 2304-04610C-8
Raesult of Calibration :- {1 Without Adjustment
Function of UUC* : Temperature Source
Frash air setting . Cloge
Calibration | UUC* uucr Temperature Temperature | Overall | Coverage|
Point Sefting | Reading stabillty uniformity Variation| Factor
(G e T (£°C) tc) (el k
250 250 25.0 0.020 o.81 2 2
36.0 36.0 36.0 0,15 1.1 1.6 2
d {ch i
Point Position
("C) 1 2 3 4 5 & 7 8 |o8fef)| (2C)
250 25541 | 25.354 | 25308 | 25.278 | 24341 | 24.349 | 24.370 | 24455 | 24.747 0.30
360 35275 | 35351 | 35768 | 35.841 | 36543 | 35590 | 36.653 | 36,738 | 36.232 0.39

Average® : Tha average of 30 values In each position,

Temperature stabllity : One-half of the greatest maxi af d el at any one sensor
Temperature uniformity : The maximum diff of P at any sensors ard the measured
femperature at the reference location which are observed at the same time or at as close an obsarvation time as
possible fo ina tha patierm or within the chamber under steady-state canditions.

Overall Variation : The Difference of the i and i o
UUC* : Unit Under Calibration
Mote : The reported uncertainty of measurement was induded stability and excluded uniformity

The reported uncartainty of measurament was based on a standard Itiphied by a
factar k, providing a level of confidence of approximately 85 %.

-olo-
Ll
wnsbinr R
i, H‘wl . H =
= ] Certificate of Calibration
T

Equipment: Balance Certificate Mo.: C01223732
Modal: PXE23 Issued Date: 09 December 2022
Serial No. (or D). C236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Page: 1o 2
Condition; New

Customar: United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Read, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Environmant Condiion:  Temperature B°C + 05°C

Humidity S53%RH & 3.8 %RH
Calibration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
38oiU k41, Sukh it Road, g Sub-District,

Phrakhanong District, Banghok, THAILAND 10260

Calibration By: Mr, Adisai Maknal

Calibration Date: 09 December 2022

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This. is 1o the SI Units d by National institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Lid. Certificate No, C02Z21765

{Mr. Adisai Maknoi) (Mr. Rungrod  Jenkittrakulchai)
Person in charge Authorized signatory
Thin certficate Ia issusd the uns of measurament acconding (o the Sysiem of Unks {51, of W

immmatiorsl or natral standacd or othar mcogrized natonal sancard |sborsiories.,
The Frviiesuremant uncartsinty stated is $e sxpanded uncerisinty which s obtsined from the standand uncertainty mulliplied by the caverage factar (k=2 fo
prarwide ksl of confidance of apgeosmately 85%. 1t i determined In the Guids o = in UM}
Thess rasuis mary be affecisd by deviations o specified condtions. The resuls relals orly 1o e hems iesied, callbreted or sampled. The raport shall
ot ba reprocuced mecept in Rl witheut approvel of DKEH Tachnology Limited.

VAnin M i TuTRE e
DHEH Tachnology Limed

wnslumugy

CAL-FM-CO1-14: 12 Sep 2022

2533 Sukpewh Fows, Rangihek, Piesktancey, Banghck 14260
Proce: +46 2630 1000 Emat: Watmin:

Dedlvering Growth - In Asia and Beyond.



€= DKSH &= DKSH

Certificate No.: C01223732 Page: 20f 2 Refer to Cartificate No.; C01223732 Page: 1 of 2
Coforsiion Rusta: Statements of conformity:
Without Adjustment This the validity of the of basad on the measurement
Ecoentric Emor; Welght to ba 1/3 or 1/2 of Maximumn capacity, laken from the center of the pan as a zero reference. results of P I
e - Nominal Test Value 200 [0]] The error of during are under given and and
({0 ing the exg I 95%) within the specification. The given
; & Repiaoh Pl ) measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14, Therefore,
A B c D E thosa have not been
- 0.000 0.000 0.000 0.000 Toleranca and Decision rules:
of the of the device are done based on direct comparison of the relevant
o of the standard o o 0.001 (g) measuremant results wiih the tolerances and decision rule are prescribed by the customer,
Nominal test valus (g) Stancdard Deviatlon Decision rule: [ Choice A Binary for Simple Rl (w = 0), Specific Risk < 50% PFA.
50 0.0004 [@ Cholca B Non-binary staternent with guard band (w = 1 U}, Pass or Fail Specific Risk < 2.5% PFA and
500 0.0005 Condition Pass or Condition Fad Specific Risk < 50% PFA.
= [ Chelce © Customer defined, Customers may define arbitrary mulfisle of r b have appked as guand
band (w=rU).
Ermor of from nominal or tional mass valus., Readability 0,001 () pREAC= Probetil o False Ackpy#
MNominal Value | Conventlonal Mass Displayed Value Eror of indication Uncartainty
k
@ ] (@) (@ (@
1 o o e [ e | e -
5 5.0001 5.000 0.000 0.0010 203
(Mr. Rungrod Jenkittrakulchal)
10 10.0001 10.000 0.000 o0.0010 2.03
Authorized signatary
20 20,0001 20,000 0.000 0.0010 203
50 50,0001 50.000 0.000 0.0010 2.03
100 100.0001 100.000 0.000 0.0011 .03
200 200.0004 200,000 0.000 0.0011 02
300 300.0005 300.000 -0,001 0.0013 2.01
400 400.0008 400,001 0.000 0.0014 2m
500 500.0002 500.000 0.000 0.0017 2.00
600 600.0004 600.000 0.000 0.0018 200
The End of Certificate
/i Mo i TTal
s e - ' 1y s s lulad ¢ - \l '
B wnanslamug ISR wenasluniuqu
Delivering Growth - in Asla and Beyond, CAL-EM-CTH-14; 12 Sep 2022 Deitvering Growth - In Asta and Beyond. CAL-FMCO1-14: 12 Sep 2022
s ‘Without Adjustment
Job Mo KSPR2219576
Rafer to Certificate No.: C01223732 Page: 2 of 2 Errowof Indlantion Readability:0.001g
(£}
Statements of conformity:
]
‘Without Adjustmeant
Readabiity, 0.001 g /
s
MNominal Valus Emor of Guard band (w) | Tolerance (£) LT —//
Indication Conformity ° =11
L] Li L ’-‘-“-_"""‘\-._____‘
0.000 0.0010 0.002 Pass os
5 0.000 0.0010 0.010 Pass \
10 0.000 o.0010 0.020 Pass K
20 0.000 0.0010 0.040 Pass
50 0.000 0.0010 0.100 Pass e I 1 A R
100 0.000 0.0011 0.200 Pass E * s 0
- - % Ervorof indication = Uncert(+) = Uncert{-) Disploy of balance
200 0.000 0.0011 0.400 Pass Low I Upper e Lower Spacification
— Hfication
00 “0.001 0.0013 0.600 Pass Yprer Sl
400 0.000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 0.0019 1.200 Pass
Thea validity of the of cannot ba far aof use, or Improper use.
The End of Statements of conformity
/it Mumesrs e Tal €1
e S s i S0 131' 0
mmmmmmw 2SS lnms ﬂ’)uq“ laﬂm’lﬂﬂ'ﬂ.lﬂﬂ

Delivering Growth - in Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2027



CORPORATE SERVICES 3: EAULP T CALIBR/
33404 PATTANAKARN ROAD

TEL

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)

T
A

ATIHOIN AND TESTT VICES

NES-TISLTIAITERS
CALERATION 0908

Cert. No.: Z3TM7E3
Page: 1af 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. -

Submitted by :

Location :

Received Order :
Calibration Date :
Amblent Temperature
Relative Humidity :

Calibrated by :

Approved by :

{ ;) Pomthippa Tamayakul
t/] Malee Butkruea
() Suwil Imjai

Issue Date :

Autoclave

ALP

CL-40L

BOBYES

UAE MIC. 026/2563

United Analyst and Engineering Consultant Co. Lid
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10280

Microbiology Laboratory (301)

27 April 2023
27 April 2023
(264 10)°C
(50430 )%

Preecha Hlahib

Approved Signatory

11 May 2023

The Uncertainties are for a confidence probability of appreximately 95%

ate miy e be rep

ennslumugy
A DO53944

Equipment : Autoclave Cert. No.: 23TM7E3
Condition As-Received : Usad ltem Page: 3of3
Reference : 2304-04610C-2
Result of Calibration -  { * ) Without Adjustment
Function of UUC* : Temparalure Source
Operating parameter Set : Temperature = 1150 °C
Starilization perled = 15 minute
uuc* uuct Average* | Pressure Coverage
Setting | Reading | Position ing Ahklie ing Uheeetainty Factor
("c) ("c) 'ec) (£°C )| (MPa) (£°C) L]
1 115213
1150 115.0 2 115.166 0.22 0.08 0.75 2
3 115.260
o i Set ; Temp = 1210 C
il period = 30 minute
uuc* uuc* Average® Pressure || Coverage
Setting | Reading | Position i * | Readi Factor
('c) ey (e (£°C) | (MPa) (£'C) k
1 121.280
121.0 121.0 2 121.224 0.29 14 Qa:7a 2
3 121.284
Average® The average of 30 values in each position.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UuC* : Unit Under Calibration
MNote : The reported uncertainty of measurement was incl

luded stability and excludad uniformity .

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

-obo-

nmnsluaugy
a 1159867

Equipment - Autociave
Condition As-Received : Used Item
Reference : 2304-04610C-2
Procedure Used :-
Cali were ol d using in-h P

Cert. No.: 23TM763
Page: 20f 3

CP-0T03 according fo diract

measuremant method with Data Acquisition which connected with Thermocouple Type T

The tamperalure scale used was based on ITS-90,
Condition of this result of calibration
1. Refarance standard Instrument:-
Instrument Model Se
1) Data Acquisition 340724

MY58003411

Cert. No. Due Date
22LM165 26 Mov 2023

2. This certificate is valid only fo the item calibrated on date and place of calibration.
3, This cerlification |s traceable to the International System of Unil

4, This result of calib

covers laboratory aul

for the sterllization of goods and material which

could be infected with organlems categorized as Hazard Group 1, 2 and 3™
(** = Cafegorization of pathogens according to hazard and categories of containment, second edition, 1890 )
It does nat cover autoclaves for usa with material infect with organisms in Hazard Group 4, for which

and li n of infected condensate is considered 1o be essential

This result of calibration does not apply to sterilizers or disinfeciors used for medical, dental, pharmaceutical
or vetarinary purposes which are directry concemed with patient care, or those used for fabrics subjected to

Result of Calibr: (*) Without Adjustment

Temparature Scurce

sterilization which are required o be dry at the end of cycle.

Environmental
- (o e = ("C) | (%RH.}| (Vo)
Beginning of Calibration 27 ] 220
b Finished of Calibration 27 58 220
Position Description Ref; St
—— 1D No.:
1 Canter of chamber 18-20TC-04
2= |Temperature sensor 18-20TC-05
3 Exhaust port 18-20TC-08
L]
tenenslamugy

Callbration Certificatn 10
THI06S-06-092322-ACC-TH

Mettiar-Toledo (Thailand) Lig.
B - B465 Lagado Fd., Bangna Ta Sun-Oisinct
Bangna Disincs, Bangkok 10760

382

MT-TH BaivinS:

a 1159968

METTLER TOLEDO

WECTELTIE 17028
CALIRATION 0062

Accuracy Calibration Certificate

Customer

Company:
Address:

Gity;

Zip | Postal;
State | Provios;
Cirder Number:

Weighing Device

Wnited Analyst urd Enginearing Carsuitant Ca., Lid

.41, Bukhumwt fd,, Bang Chak

Contaat: Suwit Chal

ol Mestier Teledn

Modal: XPER0S

el i 743058497

Bulkding: s

Floar: 4

Roam: Latoratory Calivrate Glssswans

Instrummnt Typa: Winigi atrument
Asset Numbar: UAE CAL 0042561
Tarminal Modal: FEAT

Taminal Seral No.; BP405H4GT
Tamina Asset No. iR

Procadure

Calitration Guideline:

METTLER TOLEDC Work instruction; P,

ficsile containg m

tyfegan of the weighineg i

s Faurd

Sar-228°C End:

A Faund calibratan, Tharefons, reauls for As Letl comesnond b

manl was adiisted befom calbraiied win @ b

L Sam A2 %

brastian. o As Lot cafibnafion was parfoemed becaise e dovien

Founit

waight.

e fest laels were selected 10 raflect 1ha paciic Uss of the waighing deves o 10

s Found Callbration Oate; 25 Sap-2020 Calirator:
s Left Cadbration Date: A
lasua Datec 26-Sap-2022 Suwicha Choykame
Appraved Signatory:
Techniesl Manager ( Head of Calibrabion Cerer
" Page 1of §

" lanmslumugy



TH?HE.S-]EF-OB?QE?-;C-TH MmlER TDLEDO Ser\”{:e

Measurement Results
Repeatability

Test Loat: 100 g
) Aa Found
0000002 g i * AaLat 1 {Tawt Pourt)
2 100,00002 g s ot
) 100,00001 g s w - *
4 100,00003 g [T o
b 100,00005 Nk i
6 100.00004 § i i W o 5
r 100,60003 g L) L2
] 100,00004 s o
] 100.00003 WA = y
0 10000004 g Ty =1
n ) .
3:::: Q000011 g WA
r 1
B

the grmph rapesssain e mabiliy of the anpainanal B st he
il

Ths sisuls s
Iiom ina ean vsiue

o haaid Upon o

100, 00004 A
2 B9.49557 g 3
1 69,89056 g NiA
] 100.00003 [
] 100,00005 5 ik
Masmum
0.00005 g hA A Found
The " in s ress g Inwhich
i e s el
Sabuare Vemion 123050 EWETTLER tOLE00 PageFal
Puagat Vo 218.25 Thes . xogpmm S e (a1 o iy mavin

Fam e F1C

el enanslumugu

Calbaton Cartista 1D METTLER TOLEDO Service

TH2065-067-082322-ACC-TH

Cattraon Cantsta 0 METTLER TOLEDO Service

TH20E5-067-082322-ACC-TH

Error of Indication

As Found

t 1,00000 g 0.00000 g 000000 g 1 g 2
-] 9.50097 g 9.99097 g 0.00000 g 0063 my 2
| 299059 9 20.00890 g 000001 g 0,14 mg 2
4 43.09998 g 50.00000 g 000002 g ]
51 6a.09090 g 000001 g 020 mg 2
G 50.00002 g 1.00000 g 027 mg z
T 10000002 g 100.00005 g 1.00003 g 20 mg 2
g 120.00003 g 120.00005 g 1.00002 § 0.31 mg z
ut 150,00001 g 150.00002 g 0.00001 g .31 mg 2
1 170.00001 170.00007 g 0,00008 § 1:36 mg
1] 200.00002 20000000 000032 g 1:35 myg H
The oskcutased encaramy cel ty e S {0 and = R T p——

wits smaller than fhe GMS vate.

As Found

For improved legiblty of the graphics
crly Incaasing mensemEn ponts
‘=re shown and measurement pont
ek 1 e e ol displayer.

Emar of indication fmg)

Cainralin Poims [

The Uncenidinty dtated is the expanded uncertainty at calbration chilsned by multiphing the stantard combined uneartanly by ihe
cuvers(e faciee k - which can be lrgar Inan 2 scoofdn] 0 EURAMET ci-18. The value of e measurand ks wahin tha Bagigned range
af vahies with a probahiity of approamately Bt

The: user 15 ERDONBILE: for manlaking envionmental conditians and i sailings of the wakghing instinen when | was calbrated

Test Equipment

Al weghts used for metrological tBeling e fracesble 1o natanal o intematonal slandards. The weights were calibratad and certified by
an accredited cabbration lsborstory.

‘Wisight Sl 1, CiML E2

Waight Saf Mo WED3 D of Insun 21-Sap-2021

Cotifctter Num e 1154p8 Calibration Due Dt Td-Mar- 123

WEES Dale 2t-0pi-2021
Cerlificate Number Cr42TESTO0 Calinration Dus Date: 17-Ape 2023
\Weight Set 3 OIML E2
Weght Set No. WETD Dale af tssue: 21-001-2021
Cantome MNumber 143784702 Caltvaton Dus Date: 14-Mar-2023
Tharma Hygromater
Equigmant No, IN2B1 Datn ot |5508 23-May-2022
Centificate Nurmber T Cafibwation Due Datle: 1-May- 20

Remarks

FAGT pdjustmant funclionsity scivated
Enuipmant coniition: Good

et calibratian accoming i cuslomer's procsduns

ratan dita nol decids by caibialion lsoormory,

Erd of Accradited Section

Tha mformation below and any sitachments io s cabbranon cemficats 8re norpan of the accredited cafibranon

Scktwars e 1 018 oweTTLER ToLsng Pagedof§
P e 218,38 I8 o Goial Buratrt ared Ay i b ity TR

e (BN IHAIIGM

Fuam Mt FATIC wn
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Calibration Canificale D \ .
THIES-DHT-DE2322-ACC-TH MEI-TLER TOLEDO 59[\”(,(:!

Maasurament Uncertainty of the Weighing Instrument In Usa

Stated is Me axpanded uncensnly with ke2 in use. Tha formula shall be wsed for the esl f tha i under a

The wimors of indcation, The vatse R represents e net iosd indicalion in me und of measure of he devics

Tumpersture cosfaent for the evalualion of the measuremant urcatanty in uss L RR RS

Tempersture range on st for the avsluation of e measureri

sty in dse qK

Linsarizaticn of Uncerainty Equation

1| 0.0000tg 2g

4 g = QLODSUT mgig < R A,

To eptimize the stabdity of the lineanzasan, besides of the
SO Targe of larger are igken lor the cakulalion

i ety incremsmnyg messarament poines with & test load of 5% of he
e linear eguition,

Abgoluta and Ralalive Measuremant Uncertainty in Use for Varous Mat indicesions (Examples)

a0az20g 0.024 mg 11% LT
002200 g 0.024 mg [REL S Wil WA
0.22000 g 0.025 mg 0.011% hia Nid
220000 g 0,635 my 0.0018% NiA HiA
220.00000 g 1.1 mg L00052% it i
£ z uf
T £
| ]
5
= |
| g
i :
1 =
Wagrang Range (% Ty
As Founa As Loft
Serbirn i TR © METTLER TELED Page Scf §
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Attachment to Calibration Certificate:
TH2085-087-082322-ACC-TH
GWRE Cartificatn

GWP®
Certificate

METTLER TOLEDO Service

A A
qund ¢ L:ﬂ J

The weighing device meets the glven
process requirements,

The weighing device meets the given
process requirements.

Tasls Par

1 s Found [ ] Asten 1 No adustirsnlsmoddcatians made. Az Laft iasulls

cormeRginnd 0 &% Foung

Process Requirements

W

ng Tolerance: 0.6% | Smaliest Net Weght 10.00000 g Sataty Factor 2

Sale Weighing Fange

|

.\
Bafs To Waigh
i ke, o n

) Puge 1ol ¢

Laty rmerrnca mird e

e (ENIlNAIUGN

Allachment fo Calinration Certiflcata:
THIDE - 067~
GWF® Camicals

METTLER TOLEDO Service

Measurement Results

Results Summary

Ecoardriity
As Fourd v s v
A Latt s v v

1y = Satety Factor nat met

Repeatability

Test Load: 100 g

alaranca L

[T 05000 o « ‘r
(R 0050000 g o ‘/
08% 0,025000 g o v

0.000011 g 000011 g

% DASDI00 o o o
b2 0100300 o +
5% 0250000 ¢ ' -

The weighing tolerance s mat if the stendan deviston s kas ihan or equal 1o the cormespanding contral limit

Tast Load: 100 g

As Found
Tolarance

v
0% 010000 g ./ >
05% 025000 e
¥ 0.00005 g 2
1% 0.50000 g o v
2% 1.00000 g s v
% 250000 g v W
0 olerance s met i (he deviatian ks less Man o Bqusl 1 he tormespending cantred limit
— Page 3 of d
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Attachmaent to Callbration Canlificats:
THZ065-H B2322-ACC-TH
GWP® Carlificae

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

Tolsrance 1 2 i & 10
01% 0048754 g 0073508 g 0123795 g D254283 g
0.2% i% g 0024253 g D03e472 g D010 g DAZIIeSy
05% 0004831 g 0.009671 g 0014532 g

£ anapata g 0004831 0.007250 g
2 000137 g 000214 g 000362 g
% 0000483 g 0000865 g 0.001448 g DAG24%4 g

« Pags! Tha detarmired

As Left Minimum Welght Table

i wiaight meets e recuirement for tie smlles!

it waight

diffesient witighing toteran

Saety Factor
Talsrance 1 2 a 5 i1
ot 002253 1.04B754 g 0073508 g 0123735 g 025403 g
0% 0.012005 g 0.024251 g BOIBTTY 0061100 g oAzEs
5% 0.004531 g 0008671 0014522 9 0024253 g 0048754 g
ik 0002414 g 0.004E31 g o 0.012095 g 0024283 g
™ 0001207 g Qli41ag 0,003622 4 0008040 g 0ot2005 g
LY 0.000483 g 0.000% 1001448 g 000244 g 0004831 g

¢ Passi The delerm e seriallest et weight
A thes nat minimum weight velies, e massurament urcerunty of 1ha waighing device 18 equal 1o af kss than 171 [no safety facicr), 17
14, 1B, an 110

i waighs m Bauiemant fo

I the reguited tolerancs, Thi valoes are calculated wilh & = 2 and baskd on ihe lnese Sommua of ihe messurensn urcenainty

o

wior of the

The gality facior for As Found is stways 1. Tl implies no sstety lciur, As Found testing kcss a

sl fraami (e prast
untll hosE aocuried. Far (he past, it i ne

ry o ko thal fhe

wiss M, bul nok the safsty facior

e safely ACtol is 3 g

e b apply for fulure measiFBmENtS

Notas on minimum welght values in above table;
18 *NAA" is shown abave, 1
L METTLER TOLEDC =

appropiale vaiue coult te calculstes

Texpansile lor the definkian af the process reguremants

©METTIEN TOLEOD Page 2af4
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Altachmant to Calibration Certificata;
Th FAGIAZIALG-TH
GWP? Cartificale

METTLER TOLEDO Service

Error of Indication

As Fourd
B0 g 0.00000 i, bl T, Tl WA A
2069968 0.00001 g 0150009 | M30000g O a
4596908 g 0.00002 g 0250009 05000 p 1250009
fiz.96a80 g 0.00001 g 0975009 | 0350009 070000 1.750009
40.00002 9 0.00000g 009000 0F2500g | 045000 g | 0.80000¢g 0 g
11000002 g 0g 0250005 | 050000 1.00000g | 250000g

000039 g | 030000y  0EO000g  1.20000g | 2.00000g
150:00001 g g7 095000g 037500gp O.75000p 1.50000¢ - 3.76000g
1700001 g 008500 04ATODOg  QAZ00p  0B5000g 170000 g
20000002 g 4,101 0200004 = 050000gp 1000004 2000009
R ' b L L L
As Left

céarances

CLO0000 g KA A M
2099968 g 000001 g | Q04009 | B0300Dg  O.OTE00Q | DASO0g | 030000 g
A5.50858 g 000002 g | 0025009 | BOS000Q @ DA2500g | D.25000g | O.50000g
BR800 | 0.00007g 00g | 0070000  0A7S0CG | O.35000Q | 070000 g
4090002 g 000000 g | 0045000 | 000000 g | DI2S00p | OA5000g | 080000 g
10000002 0.4 110000 g 0.25000g 050000 1000005

000000 g [

T80 g

03 g

12000003 3 0120009 0300000 | O.E0000g  1.20000 g
15000001 g 0150009  0.37500p 0750005  1.50000g ol g
00001 g 097000 g Q425000 OBS000g 1700009 | 4.25000g
20000002 g QE0000 G | 1000005 5.00001 g
v L o
g Lok o equal 16 the comespanding eontrel
kil for i pariicular wa | ba assessed
© METTLER TOLEDD Page 4 ot 4
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TECHNOLOGY FROMOTION ASS
CORPMRATE SERVICES 3 EQUITMENT CALIBLATION AND T H
A300 PATTANAKARN ROAL SO0 18, SUANLIANG, SUANLLANG BANGROK 10280
TEL.

T-300-24 FAX 0-27749448)

WBC.TIRLTIRTONG
CALIBRATION 0B

Cert. No.: 23TM248

Page: 1ol 3
. . .
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer ; Arca
Model : UC4-1320
Serial No. : 13URC45013201
D Mo. : UAE WAD.D1572561
Submitted by : United Analyst and Engineering Consultant Co., Lid
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280
Location : Lab Floor 2
Received Order ; 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : {26+ 10)°C
Relative Humidity : {50430 )%
Callbrated by : Preacha Hlahib
P—r— |
Approved Signatory
{ ) Pomthippa Tameyakul
{4 ) Malee Butkruea
{3 Suwit Imfal
Issue Date : 24 Fabruary 2023
The Uneertainties are for a confidence probability of approxi Iy 95 %
A DD51476
Equipment : BOD Incubator Cert, No.: 23TM248
Condition As-Received :  Used Item Page: 2of 3
Reference : 2302-02970C-1
Procedure Used :-
Calibration were conducted using calibration dure CP-OTO2 ding to direct
method with Data Acquisiion which connected with Resistance Temperature Detector | RTD ).
The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Referenca standard instrumant.-
Instrument Model Serial No. Cert. No, Due Date
1) Data Acguisition 349728, MY5S7013711 221.me3 02 Jul 2023
Z, This cestificate is vaiid only to the item cafibrated on date and place of calibration,
3, This certification is traceable to the International System of Unit,
Result of Calibration :- {® ) Without Adjustrment
Function of UUGC™ : Temperaiure Source
Frash air setting : Not Availabla Envirenmant during calibration
| Beginning Finished
Temp, ( °C ) 28 a1
REL.Humid. | % ) B3 &7
AC Supply { Velt ) 220 220
H
Ref. Std.
Position :
) ID No.;
k| 22-18RTD-21
2 18RTD-2/2
3 18RTD-2/3
Probe Instailation Details : Dimension of Chamber | 4 1BRTD-2/4
a= 10 em = 082 m 5 1BRTD-2/5
b= 10 em = 12 m 6 1BRTD-28
= 10 em = 12 m 7 18RTO-217
Copacity= 088 m 8 18RTD-2/8
4 (ref) 1BRTD-2/0

e Y k]

Cert. Mo 257 Mp4q

Mot B33 Mar 1,333



Equipment : BOD Incubator Cert. No.: 23TM248

Condition As-Received : Lised |tem Page: 3of3

Reference : 2302-028T0C1

Result of Calibration :- { ) Without Adjustment

Function of UUC* ; Temperature Source

Fresh air setting : Not Available

Calibration |  ULUC* uuc* Temp Overall Coverage
Paint Setting | Reading stability uniformity Varlation Factor
() (c) tc) (£°C) t'cy {*C} (£C) k
20.0 20,0 18.3 0.32 0.57 1.0 0.60 2

Calibration {"C}
Paoint Position
(=€) 1 | 2 [ 3 [ 4 [ 5 T & [ 7 [ 8 [ 8feh
200 20.086 | 19916 | 20.386 | 19.876 | 19.873 | 19.838 | 19.837 | 19.821 | 19,040

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

Temperature stability : One-half of the greatest maximum difference of measured temperature al any one sansor.
A y : The of P res at any sensors and the measured
temperature at the referance location which are observed at the same time or al as close an observation time as
passible to determing the lemperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maxl and mini d hroughaut

uuc* : Unit Under Calibration

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

The reported uncertainty of measurament was based on a standard uncertsinty multiplied by a coverage
factar k, providing a level of confidence of approximately 95 %,

-alo-

a 1149512

SUTEL L adsd s L= S
0 AEFTINSS

. L]
AEANESUTE LM SOSHasmIuEInS SE=
AL SR TR 1SR NS SUEM S I I I 3
Foundahon for incsinal Ceveroment Natomal Food nsifute G

Food indusial Laboratory Senice Center .

Verification Certificate . .
Verification Report
Certificate No.: 2302413-001-01 Gt N P ET I
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD. Equipment: ST BLOOR Do
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: 2520 Serial No.: 91734469
10260 Resohtion: 1 °C  IDMNo: UAEWAS.011/2560
Manufacturer: FOSS
Page 1of 4 Date of Calibration: 30-31 March 2023 Page 2 of 4
Equipment: HEATING BLOCK DIGESTION Location: Laboratory Recer, NATIONAL FOOD INSTITUTE
Environment Condition; Ambient Temperature { 25 + 3 ) °C
Manufacturer: FOSS Relative Humidity (55 + 15 ) %
Line Voltage {120 £ 10 ) Volt
Model: 2520

Condition of this results of Calibration:
1. This instrement was calibrated by Insert standard thermocuples type R into its heating block digestion and

Serial No.: M compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on ITS - 90,

1D No.: UAE.WAS.011/2560 = Al data show befow were final values and the initial data may be obtained upon request.

2, Reference Standard Instrurmert ©
Order No.: 2302413 Instrument Model Serial No. Certil Mo.| Due Date Through

iggital T 340708 MYEA045STH YA TIBSI WM. Technical

Operation No.: 2302413-001 m’“emmw Type R [ o | oo | M e Loy

3. This certificate is traceable to international system of units (SI Units).
Date of Receipt: 28 March 2023 4. This certificate was certified only for the instrument we calibrated.

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

ULC* Description

Time of Record - Hour 30 Minute At 380 ¢

Date of Calibration: 30-31 March 2023

7.Resultof Calibration : [ X | Without ad) [ ater
Calibrated by  wmrnuttapol Niyomchat Approved by
specialist { Mr.Pharaphat Tuanjit )
Manager, Division of Calibration Labaratory

Date of Issue: 10 April 2023 for the Team

The for of app 95 %0,
This Certificate Is issued in accordance with the conditions of accreditation grarted by the Thal Labaratory Accreditation scheme which -

has assessed the messurement capahility of the laboratory and i#s traceability to recognized national standards and to the units of
measurement realized at the correspanding national standards laboratory, This certificate may not be reproduced other than in full
exceph with the prior written approval of the Naticnal Faod Institute.

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

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




Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Modeal: 2520 Serlal No.: 91794469
Resolution: 1 fC 1D Moo UAEWAS.011/2560
Manufacturer: FOSS
Date of Calibration: 30-31 March 2023 Page Jaf 4
Calibration point: 380 ¢
Calibration result:
Reporting of Temperature
uuc* uuc* Readi = Uncartain
s o Gy | S (0) | s )| (20)
1 380 380 0.96 37774 21
2 380 380 0.40 377.28 21
3 380 380 1.18 377.82 21
4 380 380 0.44 377.19 1.6
5 380 380 0.11 377.30 16
& 380 380 0.24 377.90 16
7 380 380 117 373.85 2.1
] 380 380 0.33 3I76.96 2.1
g 380 380 0.14 374.18 2.1
10 380 380 0.96 378.56 20
11 380 380 1.04 378.34 20
12 380 380 0.35 378,06 20
13 380 380 0.46 377.05 16
14 380 380 038 379.19 16
15 380 380 0.50 37748 1.6
16 380 380 0.48 378.33 1.7
17 380 380 0.71 377,60 1.7
18 380 380 035 376.77 1.7
19 380 380 0.84 377.06 18
20 380 380 041 378.58 18
Mote:
-LuC* = Unit Under Callbration

-tmmersion depth of standard thermometer in tube level high of sand ks equal heater plate of LUC,

- Stability = One-half of the greatest

difference of

for at least half an hour after reaching steady state.

at ane sensors,

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

FOSS

Customer Service Report
| —— A T
[ ommmer ] UAE

FOSS South

East Asia

l Report No: |

8411

|

| Beaig ot Thw band

[ ] kT8 [Gerar | F(F29057
Holrs. Travel To Castamer Labour Travel From Custamer
Start T e & Loo 3 |44
Finish =% e 1 i~ 15158 | Gy ¥ hy
Iob Type
licatiaon Special Standard
Narmal Courtesy Visit instaiation Training
Distributar [ Quate n House
Internal ‘Warranty Aepair P x
Digital Service Sales Support femate Tiher
PO/Quote Number: | |
[Crwatwe | Tosmg [ Comwmacitia. | 5 ]
Dietalls of Work / Test Candition / Status
— WIFTE Fomchim lal  poyioel Q10 [«=
YT L S T L T L T S o
= AT pone ity et (o] s B2, % oA s
— YipInmdian  Sohsh had  Cfpan Giwmbey =
= O PRt b 7 e velyg 3 S48 ol
T T i P s T erhII:, alve A b - Sy 4 A
— NpFtuont g e wenti ep il —=x  tow gl Qikell Towml = 51 w] [
— posndiumitr pgb SR Ga  (Jo wl T
= fogw Blaele » ONT Mg poeny «  fou ¥
—
Instrumant Ready for Lse | I oE; [ ook | !
Part No: Batch Description ay |
fooList * 7,07 e s T _piL eriem /it 1L g L
| confirm this report is securate and complote
Signed FOSS Signed Custamer R
Nama Name

Would you be willing mmwauhnwﬂmﬂhmmuwmmw ww perfarmed?

wenanslirunu

|5<am?b-un3.b B e ronstowtucg A

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serlal No.: 91794459
Resotution: 1 £ 10 Mo UAEWAS.011/2560
Manufacturer; FOSS
Date of Calibration: 30-31 March 2023 Page 4 of 4
Calibration poink: 380 T
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW

Hote:
- Luce

@
@
©)

O@%@@
OO0
GOV

@
@

Manu,

= Unit Under Calibration

E%c-

<Immersion depth of standard thermometer in tube level high of =and is equal heater plate of ULIC,

- Stability = Cne-half of

the greatest

of

for at beast half an hour after reaching steady state,

at one sensors,

The repart uncertainty of measurement was based on standard uncertainty multiplied by coverage f; s
providing & level of confidence of approximately 95 %.
R 2\ D—

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

FOSS

Customer Service Report

| Iratrument: | Ly 1 TeY

Epyinssring

FOSS

Rama IV Road, Klongton

3388 Sinineat Buiiding, 25th ~ 26th Fls

South East Asia

Kiongtoey, Bangkak. Th:

| Report No:

AT e

| Address:

Gorak ] 3:@gacsz

Travel From Customer

Haurs Travel To Customer
Start oo i G40
Finish G %o 30 iy T | s
Application Special Standard
Marmal Caurtesy Visit £ Training
Distributor PMA Onboarding Quote In House
Intarnal Warranty Reaair PN
Digital Service Sales Sugport Remote Dther
[ POjQuate Number: I
]____m_em | [ contractbo. |
Datails of Work [ Test Cond|tion / Status
- U § E R T w ok
R kit =13
- Fimtie e dedn _vie Alkal e ubee o uhcdes ciks
= sdonspdes moa, I 09 o (=13
Imstrument Ready for Use fok) | worow |
Part No- Batch Description aty
Signed FOSS
Name
Would you be willing to T 0 brief survey in arder to tell us how we performed? |

Lanms‘lu'muqu




FO55 South East Asla - - -
3388 Sinrat Buitding, 25th - 26th Faar, Lnit No. 338430, Insta l Iatlol"l Qua l Iflcat|on
Aama IV Aoad, Klongton | Klangtoey, Bangkok, Thailand 10110 |

Customer Service Report I Report No: | 6534

Kjeltec™ 8100 Distillation Unit

This IQ applies to Kjeitec™ 8100 Distillation Unit manufactured by FOSS

Hours Trona! Yo Cinstomar Tt T Pon et Analytical. The installation is performed by FOSS trained service per
Start - T | R D Fe i i il
Finish - ' | 2] = T ¥ T S 1
1 Intended Use
AohType
Application Special Sandad Kjeltee 8100 is intended for lab y use analyzing parameters as specified in FOSS Analytical
Normal Courtesy Visit Installation Training L4 AB’s Application Notes,
Distriutor PMA Onboarding Quecte In House
internal Warrant Rapalr ]
Digital Service 5ales Sugport Remate DOther 2 Purpose
[ PO/ Quate Number: | x ] This installation Qualification is designed to assure that:
| T Type | SRR [ Convactmo, | iyl = | + The Kjeltec instrument is received complete, with all required parts in good condition.
« The location of the instrument is 1y and ically suitable
Detalls of Work / Test Condition / Status % = pl s J
fevi s » The is d and gured correctly

Suitable electricity and water ure supplicd to the instrument, see table 2 for requirements,

3 Identification

Description Serial Number

Kjeltec 8100 Distillation Unit q14 ¢

Instrurmant Ready far Use | T | hot OK_|

Part No: Batch Description Qy |

| confirm this rey is accurate and complete

Signed Customer

Name

| WaufdynukMMnngmrﬂﬁpﬂl:MﬂWmmrbrwdum:en‘usndwmmrmmwﬁ |

Analytical AB

He " sipgRH

w enaslumug -

l.i)ﬂﬂ']i‘l!jﬁ'wﬂﬂ

4 Control of Received Equipment 5 Wnstaliation
Z 5.1 The equipment must be installed in a suitable
4.1 Verify that the correct instrument type and accessory . < e .
kit items are received and in proper condition location with power, water and draining available

Verify that the instrument installation site meets the acceptance criteria given in the table below, 1T

The packing list (shipped with the instrument) specifies all the items. The installer will verify that all items are s0, write “Y™ in the right column of the table immediately following,

reecived as shipped on the packing list. For cach item listed, verify that the acceptance criteria are met. If so,

write *¥™ in the right column of the table immediately following, | Location Requirements Acceptance Criteria Pass (Y/N)
Packing List Item Acceptance Criteria Pass/Y/N) Adequate space for instrument Dimensions 48x58x69-cm Y
Kjeltec 8100 Distllation Unit Mo visible damage, recesed in - AL supply available for instrument 200-240V N

undamaged FOSS Analytical's standard T S0/60Hz [ '
hipping container -

T Current 10A
Accessory kit, according to packing Included. No visible damage, received in = =
list undamaged FOS5 Analytical’s standard L Cald water supply available 2 Limin at 30°C ¥

shipping container
_ . Drain For coaling water and waste (depending v

Handiing device for digestion tube Included. No visible damage. o on local waste disposal legislation) 1
Tanks with level sensors for Waste, Included. Mo visible damags Ambient temperature Max. 40°C
Alkali and Water b

i Ambient bumidity Max. B0% relative T
Receiver flask Inciuded. No visible damage. Y = 2

1 internal fuses T104 AH

One digestion tube 250m] Included. No visible damage
One digestion tube 100 m! [ ==
Tube adapter Included. Mo visible damage. ¢
Usar manual Kjeltec 8100 Distillation Unit {
Owmners guide Kieltec 8100 Distillation Unit
Cruick guide Kjeltec 8100 Distillation Unit T
Spare parts manual Kjeltec 8100 Distillation Linit Y
Application notes AN 300 included v

| AN 303 included

G S o wenenslumuge enaslumuge -



5.2 The instrument must be assembled correctly 5.3 The instrument should be assembled and powered up

Verify that all tubes are correct connected, If so, write “Y™ in the right column of the table Connect the distilling unit to the power supply. Perform the start up procedure and check that the
immediately following. expected response is obtained. If so, write “Y™ in the right column of the table immediately
fallowing.

Instrument Tubing Connections Acceptance | Pass — . —
Criteria /Ny Action Expected Response Pass (Y/N)
isual Y Switch on the power The instruments start up and the salf test |
verification will rum. ¥
by Irstaller The sample counter shows the number of

sed samples since first power and
the Software Version shows the version
| of the instruments software

After start-up, Program 1 & loaded and

the Analyse menu is displayed Y
Turm an the cold water tap Nao visiphe reaction | ¥
Press the *Manual” view The Manual menu is opened | Y
-Clpnrn the door with the handle, T !

place the test tube and receiver flask ¥
in position. Close the doar,

Select Dilution and press Start ‘Water is added to the tube Y
1. Deionised water in (steam generator} Sehect Allcali ar:d_Dless Start Alkali 5 added 1o the tuDﬁ Y |
2. Deionisad water in (dilution water) Select Steam and press start TALf:Z' heating up, steam & antering the i
3. *) Receiver solution in t - |
W Select Drain and press Start The tube is drained 5 _|
5. Power
6. Mot used
7. External titration module
8, level sensors
9, Cooling water in (tap water)

10. Waste water out (tube drain vessel)
11. Drain

12. Cooling water out (tap water)

*) Only on Kjeltec 8200

Custamer Support, 6003 TM2 /ey, 1 laﬂa‘]s‘luﬂququ 6 lﬂﬂﬂ'ﬁ‘luﬁ'JUﬂu

Operation Qualification

6 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted

Deviation Action Comment

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
personnel.

1 Intended Use

Kjeltee 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
Application Notes,

7 1Q Documentation

Upon successful completion and recording of all instrections above, sign and date this sheet below,
If required by customer, leave one signed copy with instrument.

, execute those 2 Pl..lrpose

If customer’s internal procedures require further reporting or witnessing of res

procedures as required T ¥ " . ooy . 5
This procedure is designed 1o test the function of the instrument sccording to factory test

) specifications:
il Dy + Alkali volume
Company: = [Distillation Accuracy

«  Distillation Repeatability
Customer Name:

3 Identification

Description | Serial Number
Kjettec 8100 Distillation Unit, 200-240 V 50/60 Hz 9 b9

Company:

Date completed:

Analytical AR

peart, GO 242 Hey. 1 lanaf's‘luﬁququ i) Cutme



4 Performance

4.1 Verify the dispensed volumes of reagents

Note! To verify the dispensed volumes of reagents a triple test should be done to be statistic
correct. Then calculate s mean value,

1. Choose “Manual” in the menu. (When starting up the instrument Program | is loaded)
2. Open the safety door by pressing Open and place a tube in the instrument. Close the safety

door.

Water

1. Press Dilution and then press Start. 80 ml of water will be filled into the tube,

2 M the collected water in a graduated ing glass and note the result in table |
below.

3. Check ncceptance criteria in the table and make the judgment if passed or not.

Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the
User Manual.

Alkali
1. Press Alkali and then press Start. 50 ml of alkali will be filled into the tibe,

2. Measure the collected alkali in a graduated measuring glass and note the result in table |
below,

3. Check acceptance criteria in the table and make the judgment if passed or nat,

Table I Volume control

Test Result Expected result Passed (YN)
Water volume §* ml 76 84 ml
1y mi Y
AL mi
Mean ‘t' 143 mi
Alkali volume 21 mi A7~ 54 mi \f
S oml
5% m
Mean E ml
L}
Castomar Sappor, G003 7248 fiev. 1 lana']s‘luﬁququ an

*) Note! Please also note that the below calculations must be adjusted if other purity levels of
ammonium salts are used. A certificate for the chemical supplier should be avaitable

Purity Nitrogen content
99.5% 21.09% 4
99,6% 21.12%
99.7% 21.14%
99.8% 21.16%
99,9% 21.18%
roIny
mi = m, % N = 14,007 x 100
% Ni = l gl Hmllll 21,32
THE compts

N=Normality of titrant to 4 places of decimal.

SeNitrogen
2109

% Recovery =

=100

Bk R Lgnms'lumuqu =

4.2 Verify the distillation procedure, accuracy and
precision

The distillation principle is to convert ium (NHg ") into in (NH3) by using an alkali

(NaOH) and thereafter steam distil it into a receiver flask containing boric acid and titrate with

standard acid solution using colorimetric end-point jon, A i Iph b

with known ammaonia content, can be used to check the accuracy of the distillation. The recovery is

caleulnted from obtained result

The way to perform this test will be deseribed in the following.

Chemical Check
Use ammonium sulphate (NHg)2804, purity = 995%*)

Maol. weight = 132.14 g/mol, Nitrogen content in ammonium sulphate (99.5 %) = 21.09% *)

Analysis conditions according to AN 300

Water 80 ml

Alkeali 50 ml NaOH (40%wiw)

Receiver solution 30 ml boric acid (4%)

Distillation time 3 minutes

SATE 5 seconds

Titrant 0.2N HCL

For reagent preparation see Appendix A

1. Start the instrument and run two blanks without chemicals according to above analysis
conditions, distil into a recziver flask containing boric acid. Titrate with o stundard acid

solution using color ic end-point d ion. If the blanks are less than 0,2 ml continue with
the recovery tests:

o

Weigh (.15 g ammonium sulphate into a tube. Prepare 6 samples (tubes).
3. Run the six samples sccording to above analysis conditions. Titrate with o dard acid

solution using col ic end-point d
4. Caleulate the recovery ding to below equati B results of recovery should be
100%E]1%.
Recovery test Expected result | Passed (Y/N)
Blank value (water blank) 0.05-0.20 m| Y
Recovery
Acclracy 99-101% Y
Precision 5p: L5C7 SD<1% Y
1]
Curtamer Support, G003 7346 | ey, | L‘anﬂ‘]s‘luﬂququ W)

5 Summary of Deviations/Comments

Deviations from above requi are specified below and any corrective actions are noted.

Deviation Action Comment

6 0Q Documentation

Upon successful completion of tests above, sign and date this sheet below. If required by customer,
leave one signed copy with instrument,

If costomer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.

Performed By:

Company;

Customer Name;

Company:

Date leted:

Cumtamer Sunpart, 003 7346/ fev. | Lilﬂﬂ"ﬁhlﬂ'iUﬂu T



7  Appendix A
7.1 Preparation of Reagents
7.1.1  Alkali

To convert ammonium into ammonia an excess of sodium hydroxide is necessary.
Use 400 g MaOH per litre of solution. C in ions up to 50 %, Do not

use concentrations above 40 % as this will lead to crystal formation impairing the function of the
pumps. If you can only buy concentrations > 40 %, dilute it before use,

7.1.2 Titrant acid, determination of concentration

To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HCI

iy hloric acid) iom is what it is supposed to be. A titration against a predetermined
solution of sodium carbonate as described below is thus necessary, Incorrect HCI coneentration can
otherwise canse substantial errors.

« Standard substance
Weigh approx. 10 g of anhydrous sodium carbonate (Na:CO;). Use a mortar to make a fine
powder. Dry it for | hat 265 °C or 2 hat 200 °C, After cooling in a desiccator, transfer the
sodium carbonate to a beaker with a tight lid. Store it in a desiccator,

+ Indicator solutions -
Dissolve 0.1 g methyl red in 100 mi methanol. Dissolve 0.1g bromocresol green in 100 ml
methanol.

+ Procedure
‘Weigh approx. 0.4 g of the dard using an analytical balance, note the weight
(W1}, Transfer the sodium carbonate to a receiver flask and add 40 ml of H2O (distilled or
deionized). Add § drops from each of the indicator solutions. Titrate to pink, Note the amount
in ml used (A;). Boil this solution for a few minutes. The solution will trn green. Cool rapidly
1o room temperature under running water, Continue the titration until the next pink colour
change occurs. Note also this volume

(Az). Boil the solution for a few minutes. Cool rapidly 1o room temperamire under running
water. Continue the titration until the next pink colour oceurs. Note also this volume (A,)

Notel Temy changes will i the volume and the concentration of the titrant
solution. The woq‘k:ng temperature of the l\!.mnt should i that of its temp
during | If are necessary, sufficient accuracy may be

obtained by use of a I.OII'QC‘"O!'! table. (ADAC 942.25)

Custemer Suppart, G003 7246 { Rev. 1 lana’]s‘luﬁquﬂu si7

Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PO applies to Ihc Digestion system 2508/2520 (including exhaust and scrubber unit) and
Kjeltzc 8100 Di: i by FOSS Analytical. The user of the instrument
performs the PQ.

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeliee 8100 Distillation Unit are
intended for laboratory use analyzing | as specified in FOSS Application Notes.

3 Purpose

The puidelines are intended to assist the user in successfully developing Performance
Qualifications for the specific application(s) to which the instrument is applied.

The Performance Qualification (PQ) includes the process of demonstrating that the Digestion
system 2508/2520 (including exhaust and scrubber unit) and the Kjeltee 8100 Distiliation unit
consistently perform according to a specification appropriste for its routine use, Main activities in
the P phase are:

= Preventive maintenance

» Omn-going verification tests

This document suggests routines 1o fulfill the requirements for an acceptable PO but the final
procedure should be adapted to local routines for similar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance
Maintenance of the Kjeltee 8100 should be performed according to the instructions in manual, see
User Manual Kjeltec 8100/8200 Distillation Unit, chapter 5. Maintenance. A vearly service is

led {service agreement)

Maintenance of the Digestion block (including exhanst and scrubber) should be performed
according to instruction in the user manual, see User Manual Tecator Digestor, chapter 5
Maintenance,

FOSS Anatytical AN
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Cenmark

7.2 Caleulation
18,8707,
(d+4,+4,)

Note! Concentration must be aceurate to four digits, i.e, 0.2000 M.

Note! The colour change of this official procedure (AQAC 936.15) may be difficult to see,
therefore a pH meter or a mixed indicator (e.g. 0.1 g Methyl red and 0.1 g Bromeetesol green in
100 ml methanol) will make it much easier to perform,

Molarity (M) =

7.3 Receiver Solution
Boric acid 4 % with bromoeresol green / methyl red indicator solution

In order to obtain accurate results the receiver solution is adjusted so that a small (0.05-0.20 ml)
positive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
prepared by dissalving 400 g of boric acid in about 5-6 [ very hot deionized water. Mix and add
more hot deionized water 10 a volume of about 9 1. Cool the solution to room femperature and add
100 ml of bromoeresol green solution (100 mg in 100 ml methanol) and 70 ml of methy! red
solution (100 mg in 100 ml of methanol). Dilute to 10 | with deionized water and mix carefully,

Nate! The addition of alkali is to achieve a positive blank value, This should, however, be kept
between 0.05 - (.20 ml titrant, to obtain good repeatability when testing blanks.

Adjustment of the boric acid is made by the following procedure:

L. Transfer 25 ml boric acid solution to a receiver flask and add 100 ml of distilled water. If the
solution in the flask is still red, titrate with 0.1 M sodium hydroxide solution until a neutral
grey colour is obtained. Calculate the amount of sodium hydroxide solution necessary to adjust
the boric acid solution in the 10 1 flask with the formula: mi 1.0 M alkali = ml titrant x 40

2. Add the calculated amount of 1.0 M alkali solution to the boric acid solution. Mix.

3 To check proceed as follows using 25 mi of the borie acid solution. Run a blank. I the value of
this blank is high (0.5 mi of 0.2 M HCI) the boric acid is incorrectly adjusted. This might create
irregular blanks. For correction add HC directly into the boric acid tank, mix it carefully and
repeat until a reading of 0.05 - 0.20 ml HCI is obtained. 1T a positive blank is not achieved, add
further small quantities of | M MaOH and repeat the check until a satisfactory value is
achieved.

Custamer Support, S03 7246 1 Rev, 1 L‘aﬂa’]i‘luﬁququ i

4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
increased by adding a salt (K;S04) to the digestion mixture. It's important that the optimal ratio
between acid and salt is kept; please follow recommendation in AN 300 or suggested procedures
fior a specific kind of sample material.

The block temp itself can be lled external by inserting a temperature probe in the
intended hole in the aluminium block (front row of holes).
Use the reagents and method proced ified in AN 300. Use only reagents of recognized

analytical grade, unless otherwise specified and distilled or demineralised water o water of
equivalent purity.

Suggested standard material for internal quality control:
Ammonium sulphate [(NH,)250,), min. 99.5 % (mass fraction), with eertified purity.

Note: The above chemical is usually readily available with a certificate
specifying the purity.

Al ively ium iron(ll) sulphate, (NH. )z Fe (S04 x 6 HyO, with certified purity may be
used,

Tryptophan (Cy;Hi2N:0:), minimum assay 99 % (mass fraction). Nitrogen content 137.2 g/kg, Do
not dry in an oven before use,

Acetanilide (CsHyNO), minimum assay 99 % (mass fraction). Nitrogen content 103.6 /kg. Da not
dry in an oven before use.

Suerese, (CiaHxOy), with a nitrogen content of not more than 0,002 % (mass fraction). Do not dry
in an oven hefore use.

Blank Tests

Carry out a blank test following the currently used procedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep a record of blank
values, If blank values change, identify the cause.

Note: The amount of titrant used in the blank test hould always be great
than 0.0 ml. Blanks within the same lab 'l Id be i across
time.

4.3 Recovery Tests
Regularty run recovery studies to check the y of p dure and

Nitrogen loss. - Use 0.12 g smmonium sulphate and 0,67 g sucrose per flask weighted to the
nearest 0.1 mg. Add all other reagents as stated in the method currently used (Kjeltabs, HaSO,
ete). Digest and distil under same conditions as for sample. Recoveries shall he =99 %,
Digestion efficiency - Use a test portion of mini 0.15 g of tryptophan or ilide and
0.67 g sucrose per flask weighed to the nearest 0.1 myg. Determine the nitrogen content
according to the current procedure in use. The recoveries of tryptophan shall be >98.5 %; the
recoveries of acetanilide shall be =99.5 %,
Distillation and titration eficiency — Distil 0.10 - 0.15 g £0.0001 g ammonium sulphate,
omiiting the digestion step. The recoveries should be =995 94,
Note: Results less than 98.5 % or more than 101.0 % in either of the
recovery tests indicate f-allum in the procedure andfor inaccurate

conc of the st i ic hydrochloric acid solution (shouid
be adj i to four decimals accuracy according to precedure in Al

00)
l‘_u!tnm:rs.lppnr( 6003 7363 / Rev. 2 lﬂﬂﬁ"l?fllﬁ'JUﬂﬂ 2



External Quality Control Program

It is recommended to participate in an external quality control program, such a proficiency program
or ring lest, with equivalent sample material as analysed within the laboratory.

Calculation and Expression of Results

o 14007 (Fs = Fo)N % 100%

m

Where:

Wy is the nitrogen content of the sample, expressed as a percentage by mass.

¥ is the numerical value of the volume of the hydrochloric acid standard vol ic solution)
used in the sample test, in milliliters, expressed to the nearest 0.05 ml.

13 is the numerical value of the volume of the hydrochloric acid dard val e solution
used in the blank test, in milliliters, expressed to the nearest 0.05 ml.

N is the numerical value of the exact normality of the hyd ie acid dard vol

solution, expressed to four decimal places.

o is the numerical value of the mass of the test portion , in milligrams, expressed to the
nearest | mg for sample weights =1 g or to the nearest 0.1 mg for sample weights <1 g,

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltee 8100/8200, chapter 5 Maintenance.

5.2 Maintenance Tecator™ Digestor
See instructions in User Manual - Tecator Digestor, chapler 5 Maintenance.

6 The Maintenance Record Charts

This record charts are provided to assist you in keeping your system in good working order, Please
make copies and use them regularly as they can often help us to help you in the unlikely eventa
system malfunction,

Cusomar Support, G003 7363/ Rev. 2

Waork Performed and Parts Used

enaslumugy

84 pplicable for FOSS sales and service companies.

3ty

Customes Sunpor, S003 7353 ) Riv. 1

FossCare™ Service Log

6.1

FossCare™ Customer Log

6.2

Applicable for FOSS sales and service companies.
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6.2.1 Daily Maintenance
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