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—
TISCH ¢

Environmental

RECALIBRATION
DUE DATE:

July 5,2023

Cal. Date:  July 5, 2022 Rootsrmeter 5/N: 433320 Ta: 297 K
|Operator:  Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  G25A Calibrator s/N: 1901
Vol. Init | Vol. Final Avol. ATime ap AH
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]

3 5 6| 1 0.8640 8.0 5.00,

4] 7 8| 1 0.8200] 8.9 5.50

S| 9 10 1] 0.6780] 12.9 8.00

p—
qa  |yaH(TalPa)

AH: calibrator manometer reading (in H20)
AP: rootsmeter manometer reading {mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

Vstd Qstd
(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] _ 1.145]] 1.4071
0.9785| 1.1933 2.3337 0.9881 1.2053' 1.4757
0.9732] 1.4354 2.8146 0.9828 1.4496| 1.7798
m= 1.98897 m= 1.24546
QSTD b= -0.03691 QA
r= 0.99996 19996
C
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Vstd/ATime | Qa=[Va/ATime
For subsequent flow rate calculations:
Qstd= 1;.“(( aH( S XT}‘;" ))h) Qa= um{( f&HIlTafPaJ]:I-h)
Standard Conditions
Tstd:]  298.15 °g RECALIBRATION
Pstd:| 760 mm Hg’
Key US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

m: slope

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

wwuw.tisch-env.com
U FREE: (877)263-7610

L
wonanslaimuns =

Hosull of cafibration:- Without adjustment Rangs : 0 inH,0 10 368 inH,0
Function:- Pressure Measurement Seale Interval : 0.1 inH;0( The

Increasing Pressure

ation

Low-port sids Error
(inH,0) [inH20)

oo 0.00

0.00

0.00

.00

£ 0.00
10.00 aoo
12.00 12.00 o.00
14,00 14.02 ooz
16.00 16.02 oo
1400 18.06 008
20.00 10.02 .08
22.00 11.00 0.04
2400 12.02 ooa
28.00 13.02 ooa
2800 14.02 0.06
a0.00 16.02 (i)
32.00 16.00 ooz
3400 17.00 0.00
36.B0 17 .86 0.4

ainty of me: ant was £ 0.11 inH:0

Unit Under Cs

High-pea side - Loveg
ha reported uncertsinty of messuremeant was based on a
by & coverage facior k =

. providing a leved of confid

tainty mul

-obo

LoNE3
a

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-IAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES

JLLANG, BANGROK

AT

Certificate No

Page

Equipment

Manufacturer
o b

Mool ani Tasting Services.
Serial No.:

10 Ko UAEEFM. 181

Condition As-Received: Ussd Nem

Recelved Date: 28 April

Calitstation Date:

Refarence: Submitted by: |

Amblent Tamperature:  ( #2 F 2 3 70

Relative Humidity:

Atmosphoric Pressure: 1010 o

Procedure used: T calibrafion was conduatad by
Standurd accoedir
Gaagss, E 1 D

Condition of this result of calibration

st I High-port (+) sioe

ation and fop of fhe

Callbrated by :  Suwil Aus
Issue Date 11 May 2

Lana'ﬁ‘luﬂ'guqu
242

B 03142

Cusbmer Certifiente N ¢ 22

Lm Tngpusess N ¢ B 2003 67

n UAEEFMI

LAH 4 Al WTTY METER

Husssetity EERITTES T

tarnmessic Pressure 1013 hita

m Date

Caiitwetion Pro APMA

[ Refersice Stantbartd | Midel | Soris Number | ¥ s Calllration

[ Air Fliw Meter | |

s seengnized eaiional standard, s 50 the reslin

Truceabélit

Culihrathen Ny | - AppiFuved By

Twue Date

Fi-TOBAEM -2 R 00

tonanslupmuny




INNOVATIVE INS TRUMENT CALIBATION LAR
AT ATIVE INSTIUCMENT €00, 1,50, HEAD OFFICT

A0 D 1R, S TIRAKORN § ] TAMN MASE AR,

AV AR FHLLSAMUT PIRAKAN PROVISDE Nt THAILARD

THL! (M2,

Shil- AR IBAN-T) (-7

Cortificate Nir ¢ 11AFN-140
Request Nif 1 Reg 20221607

Reesult uf Calibration :

Flow Satting ST Flow Beading | UUC Flow Weading | Correctlon Flow Uneertuinty
LPM) (LIM) e LM}

s 1430 1457 a2l
150 1510 1508 032
158 (EEH 1580 11 023
(1] (L (L A 0
(%] 1030 [LET Ahl 026

ot

ST - Swamilard

UL : Unris Under Cadibration

Calibatiun wedin © Awr

* Inidhcirien non averodiied

End of Ceriifiente
e el rebaiod only 1 she iffcats shall wit il o hinat o the o ik

FM-TO6-AFMO1 Rav.00 (isue date D1097/1%

tanms‘l:imuqu

INNOVATIVE INSTRUMENT CALIBRATION LAR

E
INNOVATIVE INSTRUMESNT C0,, LT1, NEAT OFFICE g
HSUNTINAKORN 11 TAMBON BANG KAED. E

B L

T MO0 138
5 3 R ROVINGE 104 TIB)-THR1
AMPHOE BANG PHLI SAMUT PRAKAN FROVINCE 10580 THAILAND CaLmAaTOMaZES
TEL: 6631 1688t | FAX: (06)-21 167140
Calibration Note Certificate No 1 22-TPM-179
ULC Adjustnens ot Adjust Request No 1 Heg 20221607
Rewult of Calibration
Srmidard
VLT sty e [r—
Trnypersiurs
e L] ]
ey
0004 204 L 0
25003 My +i1 [T}
0ot L] 0n TS
T
14008 U] 01 [T}
A o0 MR -2 04
45003 450 (1] (]
20 04 “iLl [
1 ] 01 (7]
He.ool ny il n
m
15002 My 1 (3]
A0 »o 0.1 (3 0)
45.005 52 =02 R0
End of Certificate
caar [
Mr. Neppuilon Lusngat
The: residis setmhell cni [ iteatsil, T Fcate shal excepi in full, withiig ol if wativs ket Co, L

FMETHE-TPM-01 Ren ] Dusiie idai ES220

tenanslumuay

[NNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO. LTD, HEAD OFFHCE

T MO0 1A SOFSENTINAKORN 1 TAMBON BANC KAEO

A BT B 44

2=
AMPHOE RANG FHLISAMUT PRAKAN PROVINCE 10580 THAILAND ml;“l“l“:l:m
TEL: 1660-2010-2800-1 FAX: (6010-2116-7140
Certificate of Calibration
Cotomer Certificnte No : 22-TPM-37%
Name UNITED ANALYST AND ENGINEERING CONSULTANT Request No @ Reg-2022-1607
€0, LTD. Puge: 112
Address #1 Sed Uddomsuk 41, Sukbumyvit Road. Bungehak, Prakanony,

Banigkak 1260
Unit Under Calibration Detail

Calibration Parsmerer Temparalure

Instrimemt Mome Adr Flow: meter Range Calibration | 20 °C w45 °C
Manufscturer HGT Type of Seopor = RTD

Mudel Delis Cal DCY Setiair Dimmeter (min) = 3

Senal Number 130822 Calibruion Posion (mm} ;43

Resalution na'c Entrument Status | Used

10 Number UAE EFM.019:2561

Callbration Environment and Details

Temperature BCEI
Humidity 55 %RH = 159RH
Reooived Date 12 August 2023

Calitrrated Dute 7 Septermber 2022

Calibeation Procedur: Tr-house method CP-TPM-01 by Comparison with Standand Thermometer

ey Standar)
e, Digitad Thermometer with Sensar, Manuficturer; GINGHGINGO, Model: G111/ RTDI00, SN
OROCOAST, 10 02-TPM Which was cakibrased on 10 March 2022, Calibration Certificate No. ; GR22-0578
Traceability Thin Cestificate is traceabile to 1 Linit through Quatity Rebom Ca, Lk, NSC-ONSE Aceraditutinn No.
Catibrution 0262
Mute

The reported uncertainty |8 hassd on stundand sncertainty multiplied by the Coveruge Factor #=2, providing a level of confidence

approximately 53 %,

Mr. Puent Mathaviorm

Caulibrution Enginder Supervisor
Fsnue Datw T Seplesnber 2021
Ther revals etasd only oo the i oiibrosed. il shall in full. wishaur il o the i Co Lid.

NG TORR- TRV Tl OF s s 13220

I.ﬂﬂﬂ']i‘hjﬂ'l'l]qu

ROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES £ EQUIFMENT CALIBRATION AND TESTING SERVICES

534/ PATTANAKARN ROATESO1 1N, SUANLLIANG, SUANLUANC, BANOKOK 10250
TEL 81757200034 FAX. 12710048

REC-TIRI- TS
CALISNATION a10n

Certificate No. : 2371855
Page: 1ol 2

Certificate of Calibration

Equipmant ; Ancacicl Barormetar
Maibictorer Barigo This cartficale may nat be reproduced other than in full
mxesgl wilh e priar writton approval of the haad of
Model : = Comorate Sendeas 3 Equiprment Calibration snd Tasting Sarvices
SBerinl No.:
0 No.: UAE ANV 122/2550

Condition As-Received: Used e

Received Date: 26 May 2023
Callbration Date: 02 June 2003
Reference: 2305-0819WSC Submitted by: Unded Anafyst and Enginnoring Consultant Go, Lid
Amblont Tomperature: [ 23 £ 2 ) °C
1 L 41, Sukhurrvit Road,
Rolativie Humitdity: (50 e18)% 81 Sol Udomauk 41, it

Bangchak, Prsihanong, Bangkok 10260
Atmospheric Pressure] 1007 mbar

used: Tha s chad by direct melhid sgainal Fressure Measanng Instrumants
Standard seconding to inhouse caltwation procedure CP-P10, using * DED-R 8-1 | Cafwation of Preasune
Gauges, Edition 0XZ014 * as a quidelines.

of this result of

1. felerence standards nstrumants

Instrument Model Serial Ne Certificats No, Pug Date
) Shandat Baramstar DPI14zZ 1422505046 MP-0004-23 03 May 2024

2.This instrumant wias Instaliod in vartical arlantation snd center of ihe disl was used as the raiemnce level
3, Thes resufl of cailfention wes made on requaskes at the point specifiad by customar,

4. Tres resull of calibeation instrurnen! was in absolute pressura.

5.This instrument was used coan air o presiuie medls,

B The certilicate ks valld anly b (he llem calibrated on date and place of callbration.

T, This Carifaation (& traceabia 10 the

Sysfom of Unit inod thetsgl-
-Natiorat Instituta of Matroiogy Thailand (NIMT)

by Suksan P 5
tasue Date @ 08 Juna 2023 | | Phalines Prabpakpsal
| | Sura Suwannasn

I/ranul Panurach

enans iRy
B 0316955



Feault of callbration:: Without adjestmant
Funcipn;- Absolute Prossurg

CerLNo.: 2391855
Page: 2of 2

Range : 850 hi*s to 1030 hPa
Seale Interval : 1 hFa { Tha Fifth Estmats |

Incroasing Prossure

[Appiied Pressure (1Ps] | 85650 | G656 | BA0:35 | 590.39 | 1001.01] 101118 102694 | 100145
UG Inwabon (Fa) 5600 | ©r00 | 8B0 | 9800 | 10000 | 10100 | 10200 | 10308
Eror (hFa) 150 | 041 | bas | o0 | Ao | 116 | @84 | 145
Deereasing Pressure

Appied Pressiee (hWPa) | 1031 48] 102161 ] 1012,16 ] 1002.38] 89217 | 88220 | wra.e | wseaz
T0C Indeaton Fa) 10300 | 1020.0 | 10700 | 10000 | 9800 | Se0n | 9700 | we0n
Eroe (hPa) 148 | .81 | 216 | 238 | 217 | 220 | 068 | 068

Tha uncartainty of messimmont was + 0.30 hPa
* UUIE = Linit Undar Calliration

The rapartsd uncerainly of maasurement was basad on a standasd uncertainty maullipled

by & covarage faclar & = 2, providing 3 level of confidence of aparoxmately 85 %

Result of Calibration:-

-a0e-

Befors Adjustment

uue

Reading

{%RH)
48
Lz]

Function: Humidity Measuremesnt
Reference Standard
Temperatura Humidity
[*cy [HRH.}
250 401
25.0 B0.0
250 Bo.O

Result of Calibration:-

bl

Affer Adjustmant

uug*

Reading

{%R.H.)
a4
Bl

Function: Humidity Maasurament
Ralerance Standard
Tamperature Humidity
{"C) (%R H.)
250 401
250 600
250 Bo.0

Function:

75

Withoul Adjusiment

Standard
Tomperature

")
18887

30016

18,544

UuC® : Unit Uinder Calibration
The reported uncertainty of measurement was bass on standard uncedainty multiplied
by covarage factor k = 2.00, providing confidence leveal approximataly 85%.

Tamparature Moasurament

uuc*

Reading

("G
200
0.0

-olio-

Error
RH.)
[
30
4.0

Error
%RH.)
38
0.0
50

Error
"c)
0,3
-0.016
044

al
bl o i

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

Uncertainty
of Measuremant
{£%RH.]

1.8
1
1.8

Uncertainty
of Measurement
[A%RH )

16
17
1.9

Uncertainty
of Measuroment
(£"C)
02
ayz
or2

l.enaﬁ'l}éggggqu

Equipment :
Manufacturer:
Modei :

Sarlal No.:

1D Now:

Condition As-Received:

Received Date:

Calibration Data

Reference

Ambient Temperaiure

Relative Humidity:

Procedurs used:

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3t EQUIFMEN

SIAM AT TANAKAIRN RON

a

ALIBRATION AND |
SUANELLANEL, AN

NLLIANG

Certificate of Calibration

Dial Themma-Hygrometar

Barign

UAE ANY, 13002550
Used It

26 May 2023

30 May 2023

Iy 06 e 2023
2305-0918WS0

23T

| &0

Submitted by:

TING SERVICES
K R Sy

N S
MBC-TISTIETaS
CALIBRATION 8038

Cartificate No. ;  23H1200

Page :

This cestificate may not be reproduced othar tan in full,
wxzmpl with the peiar witlen appraval of the head of
Corporate Sarvices 3: Eguipmant Cailbraticn and Testing Services.

Unitsdt Analyst snd Englnasring Cansultant Co.,Lid

B1 Soi Udomsuk 47, Sukhumyil Rioad,

Hargohsk, Phakhancag,

Banghk 10260

Calbention were condurted wsing s-house callbratien procedurs CP-HOZ sccording to comparison
with stardard chilled mirror sansor for humidily messussmmant funchion and companson with slandard

probis for

Condition of this result of calibration

1. Referance standards instruments

Instrument

1) Hygro-M2 Dew Point Monitor

2) Handheld Tharmomaler With Sensor

Sorial No.
112 2360185
1623 24007E

2.Tho cerificaln is valid only %o the ltam calibrated on date and plece of calibration,

A This Certilication is Iraceable (o the

-Mational Instilute of Slandams and Technoiogy (MIST)

System of Ui

through:-

The United States of Amarica

tunaticn Into humidity | temperature chambar

Cartificaty No, Dus Date
20708 02 Aug 2023
231305 15 Mar 2024

-Technology Promotion Associgtion [Thalland-Japsn), NSC-ONSC Accredited No. Calibration D008

Calibratod by :
Issue Date |

Somchal Durmwaor
07 June 2023

PR

.

¥ | Ghakrit Waswwanjus

| | Pamthipoa Tamayakul

| | Vipom Tantiyswati

Lﬂﬂﬂ151!jﬂQUﬂu

n 0316274
[TV A =" United Analyst and Engineering Consultant Co., Ltd.
Ay A
Sl 1 3 80i Udorsuk 47, Feoad, Bangahak, Bangkok 10260
o o s Tel. 0 2763 20628 Fua O 2763 2800 www coem E-mall: om
MULTI-POINT GAS TEST REPORT
Test Date : Apr 20,2023
Equipment : Gas Analyzer (NOz} Moded ; 42C
Manufacturer:  Therma Electron Corporation Serial Number ; 0517512001
Standard Gas Concentration Dilutor Detail
Sulphur Diexide [S00) 44.68 PPM  Manufactuser : Thermo Sclentific
Hitric Cuice (NO) 4594 PPM Mode : 1461
Methane {CHa) . PPM  Serial Number : 11B0540071
Carbon Monowide (C0) 984.8
Cylinder No, ; EBO143262
Expiration Date : Jun 21,2024
Multi-point gas test data
Analyzer Display
Reference Value {pph) (opb) Difference Error | Percent Error [%s Error |
Level 1 Zerg 6.4 ] 0.00 0.00 0.00
Level 3 20.00% 100.0 101.2 1.20 119 119
Level 3 40, 00% 200.0 200.7 0.70 35 0.35
Leved 4 B0-00% 300.0 301.1 110 037 0.37
Leved 5 BO.D0%: 400.0 &00.0 n.oo 0,00 0,00
Remark : Measuring Range 500.0 pph Average Dilference (Sh) 0.38

sAcrep@able Limit + 5%

Anadyrer Display(pph)

450

Multi-Polnt Gas Test Chart |

00
350
300
240

0 5t 100

Calculate by

= 00 FL Joo
Reference valus {ppk)

350 400 450

Paga 1af1

Lena1s1:imuqu



United Analyst and Engineering Consuitant Co., Lid
5 0. Banghok 10260
E-mail; useBussconsultant.com

Udorresail 41, Sk A Aoad, Bangehak, P

Tel 0 2763 2828 Fax 02

763 2800 www.unecons

MULTI-POINT GAS TEST REPORT

Test Date : Mar 16,2023

Equipment ; Gas Anabyzer (NOy) Model : 42C

Manufacturer ; Therme Electron Corporation Serial Number : 05175

Standard Gas Concentration Dilutor Detail

Sulphur Bioxide (507) 58 PPM  Mardacturer Therma Scientific
Witric Ouide (MO} 45.94 FPM  Model 1461

Methane (CHq) PPM  Seral Number 1180540071
Carbon M ] 984.8

Cylinder b EBO143262

Jup 21,2024

Multi-point gas test data

Reference Value (ppb) ﬂual!’?;l;’:;splw Difference Error | Percent Error [%o Ervor |
0, ]
.70
[NC
0.30
40.00% | | 0.00
T Measuting Range L 023
Acceptable Limit 4 5%

Analyzer Displayippb)

100 150 200

Refernnce vakia pab)

— ]

Page 1 af 1

3 Sol Udomsuik 41, Sukhumvit R Bangchai, Phrakh

Tel. O 2828 Fax 0 2763 2800 www.usscorsmusan, o

mall; vas@ussconsutant com

MULTI-POINT GAS TEST REPORT

TestDate  :Apr 19,2023

Model ; 43C
Serial Number : 43CTL-78567-389

Equipment ; Gas Anatyzer (S0z)

Thermo Environmental Instruments

Manufacturer :

Standard Gas Concentration
Sulphuir Dicorids 44,68 PPM

Thermia 5

Natric Ow 45.94 PPM Model 148l
Methane (CH PPM  Serial Number 1180540071
Carbon Monoixide (C0) 9848

Cylindear No ERQ143262

Expiration Date Jun 24,2024

Multi-point gas test data

| Analyzer Display

|
Referance Value (ppb) Difference Error | Percant Error | [% Error

(ppb)
1
4.
. 0.56
[ 0.00

0,60

Remark : Measuring Range
sheaptable Limit

Average Deffesen

Multi-Point Gas Test Chart |

+ Displayipph)

Anly:

100 140 2 50

; 300 150 am w50
Reference value {ppb)

+— Malgant Divpiay

Calculate by
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= Adrgas Specialty Guses
. m Adrgas USA 1T
3 630 Unitnd Drive
an A Liguida company S, M7y

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; ED4NIBSE 1540103 Reference Number:  122-402135167-1
Cylinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF
Labaratory: 124 - Durham (SAP) - NC Cylinder Pressure; 2015 PSIG
PGVP Numbar: B22021 ‘alve Cutlet: BEO
Gas Code: CO,NO,NOX 502 BALN Certification Date:  Jun 21, 2021
Expiration Date: _Jun 21, 2024
; ———— S ————— e e )
et = ot f Gasaous Calbs I soGament EFA,
EC0R-12/831, using the assiy procedurss Isted. does not i ik i o
uncentsinty a3 sioted betow with & confdence level of 95%. Th i i . A i amon s

4 binsis Unless olherwise nobad
Do ot Lise Thia Cylindee below £00 pelg. Le. 07 magapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative
Mathod Un:erﬁln!
HOX 45.00 PPH 45.98 PRI a1 +f+ 1,4% MIST Traceasin
NITRIC QXIE 48.00 PEM 45,54 PRI G1 +- 1.4% MIST Tracoable DAM4I2021, DAIZIZ021
SULFUR DIOXIDE 45,00 PPM 44,65 PRI 61 +f« 1.0% NIST Tracenbhe DEM4R021, DE212021
CARBON MONCGRIDE 1000 PRM 845 PPM Gt +-0.7% MIST Tracaable 08142021
MITROGEN Balanca
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Expiration Date
NTRM 20081120 CCToA06H 48.82 PPM NITRIC CXIDEINTROGEN - 1.0% Fab 02, 2026
PRM 12385 DEB5025 9.81 PPM NITROGEN DIOKIDEAIR - 2.0% Feb 20, 2020
=1 4014230830102 CC505581 4,348 PPM NITROGEN DIOXIDENITROGEN 21 Fab 18, 2023
NTRM 15011043 Co4TIITT 48.02 PPM SULFUR DIOXIDEMITROGEN e O8% dun 17, 2022
NTRM 14080118 CCas7? $90.5 FPM CARBON MONOXIDEMITROGEN  +-06% MNov 15, 2025
T BRI, 2RM r RGM noéed abave (s oriy in refainncs tn S GMIS usea 1 the assay ong not part o the sn
ANALYTICAL EQUIPMENT
InstrumantibakeModal Analytical Principle Last Multipeint Callbration
Micole! 8700 AHROS11333 CO FTIR hin 03, 2021
Micade! 6700 AHRDB01333 NO ETIR Jun 03, 2021
Hicolet 6700 AHRO801333 NORZ FTIR Jun 03, 2021
Icolat 8700 AHRCS01333 502 FTIR Jun 03, 2021
—_— el
Triad Data Available Upon Request
NOTES:PO #5221002807
GROSS WT: 28.406p
NETWT: 4,73k

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

{ACCREDITED]
CERT X
Lanmssoﬁmuqu‘

Approved for Release

ng Consultant Co., Ltd.
W 10260

Buneconsultart oom

United Analyst and Engine
3 Boi Udomsuk 41, Sukhumvil Aoad,
Tel. 0 2783 2828 Fax 0 2783 2800

hake. Bhrakhanong, Ban
rsuftant com E-r

MULTI-POINT GAS TEST REPORT

Test Date :Apr7,2023
Equipmant : Gas Anatyzer (503) Model : 43C
Manufacturer : Thermo Electron Corporation Serial Number : 43C-0611116459
Standard Gas Concentration Riluter Detail
Sulphur Dioxide (S0;) 44.68 PPM  Manufacturer Thermo SCIENTIFIC
Nitric Crdde (NO)Y 45,94 PPM Model 1461
hane [CHa) PPM Serial Number 1180540071
arbon Moo ©o) 984.8
N, EBO143262
Expiration Date Jun 34,2024

Multi-point gas test data

zer Di |
Reference Value (ppb) Ana]v:ilp‘t:;sndar Diffarence Error | Percant Error [% Error |
-

0.00 0.04

86
. : | 0.55
B0.0 A00.0 ] 0.00
: Measuring Rangs 500.0 ppb 063
Acceptablia Limir
Multi-Point Gas Test Chart |
AL !
2 R i
E_ -
1
& |
< =
'S 80 100 150 260 50 400 50

Rufsrence vakae {ppb)

i Dinglay

Calculate by J,l:i:brn\le by
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Airgas Specialty Gases
Alrgas U84, LLE
530 United Drive

an A Liguide oomparny Enmm‘-:m:

MULTI-POINT GAS TEST REPORT

‘ -hiroas.

CERTIFICATE OF ANALYSIS

TestDate  :Jan 9,2023
Grade of Product: EPA Protocol
. W $ ABi
Part Number; ECANISIE15A01D3 Reference Mumber: 122-402135167-1 Equipment : Gas fnalyzer (CO) Model - e
Cylinder Mumber:  EB0143262 Cyfinder Volume: 1444 CF Manufacturer:  Thesmo Seientific Serial Number : 1200905880
Laboratory: 124 - Durtvam {SAP) - NG Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 ‘alve Cutlet: &50
Gas Code: CD.NO.NGX.SOZ.EIALI'\! Centification Date:  Jun 21, 2021 Standard Gas Concantration Diluter Detail
Explration Date: _Jun 21,2024 - R s Manufacturer Therma Scientific
Cartifcallon perorerad EFA iy Tor A 15 Etandard oz e EFA o ke B
swg.uams. using y AnglyticH i g ion e anciyical In_lw‘menw.ihl: R A 5l aniyient 45,94 Mo 1461
ik bl Meluinoie busis wiess oiherwise m:;ummonm o = S Ml Lo
So e T b Seiow 103 puig e 07 megapmecs__ 984.8
ANALYTICAL RESULTS EB0143262
Component Requested Actual Protocol Total Relative Assay Tin 20,2004
Unicertainty Dates
— et — ]
HOX 45.00 PPN 45.06 PP a1 +1-1.4% MIST Tracentin OGAIZ021, D21 2021
NITRIC OXIDE 45.00 PEM 45.9¢ PRI G - 1.4% KIST Tracsable 0847021, 0562172021 Multi-point gas test datn
SULFUR DIOKIDE 45,00 PPM 44.56 PP a1 ++1.0% NIST Tratmatin DB14RDZY, DAI21Z021 P T T
GAREON MONOXIDE 1000 PRM 584.8 PRI Gt +-0.7% NST Tracoatin 6472021 Difference Ero o Errar
i el Reference Value (ppm} Display (ppm}
oo -
CALIBRATION STANDARDS
Type Lot [0 Cylinder No Concantration Uncartainty Expiration Date
20061120 CCT08088 45,52 PPN NITRIC QX IDEINITROGEN H-10% Feh 02, 2025 3
12386 D8E5025 .67 PPM NITROGEM DIOXIDEMIR He 2N Feb 20, 2020 ')
401423838102 CCS0S881 4,348 PPM NITROGEN DIOKIDEMNTROGEN +-2.1 Feb 18, 2023 T 1
18011043 CLATHTT  45.02 PPM SULFUR DIOXIDENITROGEN - DA% Jdun 17, 2022 —=
14050113 CTAS277 990,59 PPM CARBON MONOXIDENTROGEN  +.0.6% Haw 15, 2025
M. PHRM or RGM rcted above is only in riderenca fo the GMIS used in the sssay ond not par of the anatyss. 1
ANALYTICAL EQUIPMENT
Instrumant/MakeModel Analytical Principle Last Multigeint Calibratlan %07
— O
Ncolot 6700 AHF0201333 GO FTIR, o 03, 2027
Micolet 700 AHRIE01333 NO FTIR 4003, 2021
Nicaint 5700 AHRI801353 NOZ FTIR Jun 03, 2021 -
Nicolat 6700 AHROREO1333 502 FTIR Jur, 03, 2021
— S

Triad Data Avallable Upon Request
NOTES:PO #5221002847

GROSS WT: 28.40kg

NET WT: 4,73kg

Anutyzer Clsplayippm)

Calcylate by [ Approve by

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
Lanms\lmm;qw

Approved for Release

Pags 1 of 1

enanslumunu

= Airgas Speclalty Gases
" drgas USA, LLC
s iroas L
= an A Liquide ompany Enmm‘-:m:
MULTI-POINT GAS TEST REPORT :
i CERTIFICATE OF ANALYSIS
et R L Grade of Product: EPA Protocol
i Part Number: ED4NISOE 1540103 Reference Number:  122-402135167-1
Equipment : Gas Analyzer (00) Model : 48 i Ey&de';hlumbﬁ: ?31 403252 ’ s gy}iuq:y Volume: ;‘ét‘i;f;
: & jentific ial Number : 1200636467 i aboratory: = Durham {SAF) - ylinder Prassure; G
Manufactarsr:  TERCHISCCTHE i PGVP Number  B22021 Valve Oullet 850
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
En(gralim Date: Jun 21,2024
i S T—— i 15, " documan £
TS ; e S Lo e o s o e M e
1451 ! i Delow wih & o of 85% Thy ich affect the use of s ma

Meluinohe busis unless oiherwise nobed

LIB0SAD071 STk Ol o 0 g 0 g
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
a Mathod Unicertainty Dates
lun 20,2024 NOK 45.00 PPA 45,88 PPM a1 +0=1,4% MIST Tracenbly UBH42021, DB/21/2021
NITRIC OXIDE 45.00 PEM 45,88 PRI a1 - 1.4% MIST Traceatie 08142021, 082172021
Multi-point gas test data SULFUR DIOKIDE 45.00 FPM 44.58 PRI a1 +-1.0% NIST Traczatile OEM4R021, DAZ120Z]
— CARBON MONCXIDE 1000 PPM 584.8 PRI Gt +-0.7% MST Tracoatie 814021
R NITROG [
Refersnce Value (ppm) o F'::"'u' my | Difference Eror |Percent Error|  [% Emor ] —EN Ll
| | Display (ppm) | . . CALIBRATION STANDARDS
1 0.2 | Ve Type Lot 1D Cylinder No  Concentration Expiration Date
NTRM 20087120 CCTOA0EE 46,82 PPM NITRIC OXIDEINTROGEN H-10% Fel 02, 2026
PRM 12308 DEESIZS 8,51 PPM NITROGEN DIOXIDEAIR H-2.0% Feh 20, 2020
05 | GMIS 41423838102 CC508881 4,348 FPM NITROGEN DIDXIDENITROGEN +-21 Fab 18, 2023
0.0 | [ NTRM 18011043 CC473277 40,02 PPM SULFUR DIOXIDEMITROGEN +e 0,8% Jdun 17, 2022
Fverage Diference |%) NTRM 14080119 CCAZ427T 900,59 PPM CARBON MONOXIDEMNITROGEN  +/-0.8% May 15, 2025
= Tiw SR e or RO rcted nbove Is caly in iedsrenc % the GMIS uae in the sssay and not par of he anslysis.
ANALYTICAL EQUIPMENT
Instrumant/MakeModol Analytizal Principle Last Multipaint Calibration
—
= Nicolut 8700 AHRUS01333 CO FTIR: Jun 03, 2021
- Nizolat 6700 AHROBO1333 NG FTIR dn 03, 2021
g e Hicolat 700 AHROBO1333 NOZ FTIR Jur 03, 2021
5 Nicalot 6700 AROE01333 502 FTIR Jur, 03, 2021
¥ — e
= - Triad Data Avallable Upon Request
g F NOTES:PO #5221002807
g +=103 GROSS WT: 28.40kg
NET WT: 4.73hg
viue [ppm]
Calculate by

Page 1 of 1
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The analytical test results reparted on this certificate relate anly to
the cylinder number specified above. This concludes the test report,

Approved for Release

fACCIlEDITEDi

CERT 3

ionanslunsuR.



MULTI-POINT GAS TEST REPORT

Test Date : Feb 8,2023

Equipment : Hydrocarbon Analyzer Modal : APHA-370
Manufecturer:  HORIBA Serial Number : RATFIEXS
Standard Gas Concentration Dilutor De

r Dimage (50z) = PPM
MO PPM Model
358 PPM Sari

BPM

DE24432
Aug 43078

Expiration [

Multi-point gas test data

Analyzer
Display (ppm)
I e

39.22

Difference Error |Percant Error|  [% Error |

Referance Value (ppm)

Gas Test Chart

J Rifacence value [ppem) 0 =— Arailymt Dhply

Page 1 of 1
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Airgas

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

MULTI-POINT GAS TEST REPORT

Test Date : Feb 15,2023

Equipment : Hydrocarbon Snadyer Model : APIEA-3TD
Manufacturer : HORIBA Serial Number : S3INIMND
Standard Gas Concentration Diluter Detail

PPM Manufactures

10.8

2 D&24432
Expiration Date Aug 42028

Muiti-point gas test data

Analyzer Display
(ppm)

Reference Value (ppm) Difference Error | Parcent Error [%s Error ]

Multi-Point Gas Test Chart |

5 3 -
W
E
:,.':.
<
1
J walue (ppr) 20 e Analyzer Qispley
Page 1 of 1
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CALIBRATION LABORATORY CO.,LTD.

CERTIFICATE OF CALIBRATION

Part Number: E03AIZ0E 1 SA006C Reference Number,
Cylinder Number; CC143232 Cylinder Volume:
Labaratary: 124 - Plumsteadvills - PA Cylinder Prassure
PGVP Number. AT2020 Valve Qutiet;

Gas Code: CH4 PPN BALA Certification Date:

Expiration Date: Oct 16, 2028
— —

1680-401908373-1
144.0 CF

2018 PSIG

580

Oct 16, 2020

Standacds (Mwy 7012)" cocuman EPA

i "EPA Tracoatsbty F

BOGR-12%31, uting the aessy pocodus sisd. Ansyical Methoda:
uncartainey s stated below wah B confidenos level of 4% Tham ar no sg
mesaimcio

-

LTS

ANALYTICAL RES

| mmquare correcicn fir analylicsl ineriererce. Tiis eylingir has a foisl arsys:
eputities which affect the wse of this cabration modurs. seanutons are on o

NTRM 170608 CC161290 0.867 %
L ——- —_—

Component Requested Actus Protocol Total Reiative

© i - Method Uncertainty
METHANE 4000 PPM 4018 PPM =1 5 1.0% NIST Traceable
PROPANE 4000 PPM 4008 PPM =] < 0L7% NIST Traceabin
AR Halance

CALIBRATION STANDARDS

Type Lot D Cylindar No Concant Uncertainty Expiration Date
NTRM 02010405 KO10090 4876 PP HIEN - 05% Dec 02,

+/-0.4% Aug 22, 20

=
ANALYTICAL EQUIFMENT

Anslytical Principle

Last Multipoint C;

MK FTIR - CH4 - 100528781 FTIR Ot 14, 2020
Nicolet 8700 APW1100331 GIHE FTIR S 18, 2020
e

Triad Data Available Upon Request
NOTES:NET WEIGHTS: 4 B65kg
GROSS WEIGHTS: 27.365kg

POdE 5220003825

\onaTiNeaugH..

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYFF TIIAZSOLTILAIN
SERIAL NG, UMI3368/UMI3368
CLID. NG 151900391
JOB CONTROL NO 230211015868
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LT,
1501 UDOMSLUK 41, SUKHUMYTT ROAD,

BANGUIAK, PHRAKHANONG, BANGKOK HIZ60

DATE OF RECEIVED : 11 February 2023

Wagart o éxlibe atlim s anissd ol b fikem B prare. gt punplee, Withwut thi s

DATE OF ISSUED : 14 Febroury 2023

Calltsration |

Calibrated By :

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Suwit Phuanbusabong

Authorized Signatory

14 February 20123

This Ca nements the fre

the Lurernations] Sy

Certificate No, Q13015868

F3- 10401112




CALIBRATION LABORATORY CO.,LTD.

21011,14. 55 G Praprd Manukil 29 Yaek 4, Praanrt Manuiet A, Ladohisa, Banghek 10220

Tl OE-5TH 08534 Fau!

A2 wwwesi-shommry con Eeisaefost-horstory oo
CLC

Aammdited
S

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL/ TYPE TRIA2S0LTZIA2901
SERIAL NO, UMI3368/UMI13368

DATE OF CALIBRATION 13 February 2023

ENVIRONMENT CONDITIONS &

Tempersture = mtn Returive Humidity : (35 15) SRH

PROCEDURE USED :
This instrument was calibruted ytder procedure No, CLC-CPEE-D8 based o 150 16063-21 an calibration guidefine.

The entibration was performed by using Digiel M High [ Tumen'Counter,

Accelerometer and Meusuring Amplifier which malitained by the Calibation 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 meamrements are traceable o Intemational Syscem of Uiits ($1), throtygh 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.
Centifieate No, 07-0000:22 , Tue Date 22 Februnry 2023

1. The mensurersents are wacesble 1o Intemational Sysem of Units (510, through National Institme Metrobogy [Thoilwned)

Cettificnte No. AV-DU09-22, Due Dite 22 fune 2023

UNCERTAINTY

The reported expmded uncertainty of nwnsurement is stuted as the stanstard af ip
By the eoverige fetar & = 2,00 which for o sotmal ponds 1o o coverage probubility of apy
1t has been evalumted acooeding b the " jon of the L of A in Culibeation (EA-402
Certificate No. (23015864
F3-011-0411-12 page 2ol 4
« [FEENE
enaslumbaz:
aihz nlm‘ﬂlm:

CALIBRATION LABORATORY CO.,LTD.

4,55 Sol Praunnt Mars

! Mok 4, Pramet Mamii
Tul 4257003634 Faux

iphraa, Banghca 10230

tww il bairery

i s s lnboraiory £

CLC

Areredites
e yroen

CALIBRATION DATA
3, DISPLACEMENT RESULT
Test point STD Reading | DU Reading Cogrectivn Uncertaingy
{ mm ) { frequensy | = { i | Lmm | L room i %ofng)
=h0a S0 Hz 0030 0.030 0,000 1.1
n.od S0Hz 0440 M0 0.000 | )
*0.0% S0 He peik @050 S0 0,000 L3
.06 SiHx 0,460 [EE 0000 [ )
.07 SUHz 0070 ((F1 ] il (]
(2] 100 He a0 L.030 .00k 34
0.0 100 He .04t 0640 0,000 17
s 100 Hz pesk G50 0450 0.000 (%]
006 100 Hz 0,060 0041 0] K3
0 100 Hz 04T a0 001 12

Note, * menns Calibrations nmrked * Not ANAB Aceredited * In this Certificate huve been ineluded for completeness,

The Scope of Aceredited ANAB Certificate No. ACDM-2814 Verson 008 Page § of 58

This report |s valid for the sbove stated [nstroment's only,

ww End of Certificate ##%

Certificate No, Q23015868
FII-040 112 pages 4 of 4

. E#E
wnms‘lum%é

ecleralibeation

CALIBRATION LABORATORY Co.,LTD.

210-11,14. 54 Soi Fraser Manibs 20 Yawkd, Prosert Manubl Re Ladohren. Bangok 10220
Tul. Q26F80653-0 Fan: OPSTH-DETE  whiew. Cal-iehimnny com

CLC

Acereited
RO §T0es

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

1, ACCELERATION RESULT
Test point i STD Hending | DUC Reading Correciion Ungertninty
(5] { froquenay ) (€3] (g) (gl = %ofrdg. )
(5] 50 FHz 0300 15[ ) 0N e
%] 500 Hx 0,400 (404 0,004 ]
03 0 Hz etk w500 506 06 13
() 50 Hz oa00 L 008 13
o7 20 Hz o700 QT D010 13
(1%} 100 Hz 0,300 (303 003 1%
(e 100 H 0400 408 o035 19
s 100 Hz penk 500 0,507 0.007 13
L 1000 Fe 0600 U609 008 13
o7 100 Hz (700 0.7 0010 L3
2. VELOCITY RESULT
Test point STD Reoding | DUC Reading Correstion Uncertainty
[ s ] { frequency ) e | s | | s | { s ) 4 (% ofedg )
3 50 Hz Jdan ENipr) 0,022, 15
4 50 Hx 4000 4013 0033 LE
3 50 He peak S0a0 5.043 0.043 L&
i %0 Hx 000 6051 051 &
7 0 Hz 000 TOaT D067 LA
3 100 Hz 3.000 3013 0023 L&
4 100 Ha 4.000 4,031 0031 13
5 100 He pik S.A¥I0 5043 0,043 14
[ 100 Hz 6,000 6,081 0,081 W3
? 100 He T 7063 0,063 LB
Certiffente No, 13015868
FRO11-04001-12 page3of 4
| IE|‘
Laneni‘lum%
[

wccrakheation

TNNOVATIVE IS TRUMENT CALITRATION AR
MUY ATIVE TRSTRUMEST L1, 110 HEAD OFFICE
1300 L0, S0 AUNTISARDIEN 11 TAMINN BARE KADI,

BN ARG PHLT SASLT PRAKAN POVINGE 111880 THATLANE

TR GG I-TT 31 AN R0M-TE I-T

Certificate of Calibration

Custvmer

Nune S UNTTED ANALYST AND ENGINEERING Certificate No - 23-ACT-111
CONSULTANT CO.LTD. Request No - Req-2023- 1408

Address 281 Sod Udomauk 41, Sukbumyil Rosd, Bangehak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measuserient ilem + Acoustic Cofibrator Class: 1
Manufscturer SWANTEK Range : 94, 114 dB/ 1000 Hz
Madel 1§V 354 Ingramsent Sests © Uned

Serial Number $ 7348

[1H] UAE.EFM. 105256}

Calibration Environment and Detally

Temperature :(BaC)
Humidity < (50 £ 20 %RH |
Baomerric Pressure £ (1013 £]0,0 hiPs )
Received Date + 26 June 2023
Calibration Crufe +27 June 2023

Location of Calibration = LAB | Acoustic
Cilibrition Procedure | In-house method CP-ACT-02 based on [EC 60942:2017 Electraacoustics - Sound cafibrators

Reference Standard Musdel Seriul Number Traceable Due Calibration
Sound Calibror Svasa SE0TO EEI 31 May 2024

THI Multimeter 2018 147768 NIMT 31 January 2024

Traceability * This certifi id bility of o d natiomal standard, and 1o the

renlization of the international System of Units (S1).

Note
The reported uncertainty {s based on standird uncertainty multiplied by the Coverage Fuctor k=2, providing a level of

confidence approximately 93 %,
Calibrated By : - Approved By :
Mr. Noppadon  Lusnjgant Mr. Paenl Mathavorn
Seryice Calibration Engincer Calibration Engineer Supervisor
Issme Date = 27 June 2023

a1 1l withanmt wettiem apyal ol -::mmwlmm‘\ujn' uw



INNOYATIVE IRSTRUMINT CALIIRIATION LAR
DONOVATIVE ISETRAIMEST €0, L0 WEAD QT o B
100 A 10, Sk S TIRARLIR |1 TAMIBLIS B S0 AN, C |
AR IARCE PHLEASITT AR AR PUOVINGE 1186 THASLAND B
FIELS IHET)1A-S800 1 FAK ST 1V T 140

RERITER

T
Sy —
Rc-rial

Fape2all

Certificate No « 23-ACT-111
Request No ¢ Rog-2013-1408

Sound pressure level Calibration Results : Without Adjustrment
Calibration Range Without Adjustment (dB) dj (dB) i P limlt
(dB) Mensured Error Mensured Error [ £dB) Class | { £dB)

G dB /1000 He R4 =016 & = .14 02s

114 4B / 1000 He nim 0,2} - - 013 025

Frequency of Sound presure level

Calibration Range Without Adj Ad) Uncertainty | Acceptance fimit
(Hz) Mensared (Hed | Ervor (%) | Measared (Ha) | Ervor (%) [=%) Class 1 {=%)
4 dB 10 He 000,00 .on - = (il 070
114 dB /1000 He 100,00 L] - = tha (i}

Totul Hermonic Distartion pluy Nolse of Sound pressure fevel (THD=N %)

Callbration Range Withaut Ad]s A [ i limiki
(Hz) Mensured (%) Measured (%) (%) | Cliss1(£%)
S JB [ 1000 Hz 017 = 040 5
114 dB /1000 He (.04 - 040 28
Nate

Auisqrtnnes Tl way |ECIOSZI017 Clask |

temills exchude

+ The ealifimmien vesuhs exciude the micropbons velume vormestim

End of Calibration
o i ™ i " -l Copgliad?
«sonanslumunu
Cartificate Numbar 20230036061

VW udaptor in uned with the preamglSor
Calbralion Chnck Froquency: 1000 Hx, Asfersnce Sound Pressure Lovel: 114 dB e 30 Pa

e M

Wi from IEC STE-3-2013 | ANSIRSA 51 4-N4Pans,

Pattern approval for IEC B1ETI-1:3013 | ANSIASA 51.4-2014Fan 1
{PFTE) on 2007-10-08 redarence number FT5-1.72-4034218,

wilated by FrTy B

The sound leval mator submilied for 1esting succossiully camgieled the periadic tests of IEC 61672-3:2013 / ANSUASA 51.4-2014/Pant
2, for the emvironmandal condtiana under wiidh e teats wara parfarmed. Az evidence wia pubicly available, from an independent

fganirstion reapcnaibles for mmproving the resully of patiem-evaiusiin tests pedormed ih scoorduros with IEC §1672-2:2013 7
ANSFASA 51.4-2014/Part 2. 10 dempastrale fal the modsl of soand level meder fully bo the diass 1 ifications in [EC
A1E72-1:2013 | ANSUASA 51.4-2014/Pan 1, the sound leval meler submiied for testing conforms (o the dass 1epecifications in IEC
ST 2013 7 ANSUASA B1.4-2014Par 1

Standards Used
Teseription Cal Dot Ol Due Cal Seandurd
Laamson Dharvin CALZYE Reslual Tutewity Culibrane ML 0T 001250
Tart Serentific 3626-11 Temperatare Probe 2020A8-25  23-05-15 006705
Larsort Dirvis CALI0 Aconitle Cabibentor M2 2RO T
Larscm Dhavin Model 831 230227 I02A-00.22 OHITIAZ
INCH37TADY 12 inch Prepobertand Prossure Microphane MIZR00-00 2004-00-00 DiFFiEs
SRS TIE3E0 Likten Luw Distortion Generator WIT00-T0 20200329 7RIS
Larsem Dvis 17" Preenplilicr for Mesdel 531 Type | 202240928 30030928 PCBOOETEY
Acoustic Calibration
Mensured according 1o 1EC B1672-3:3013 10 and ANSI51,4-2014 Pan 3: 10
v Expandei
Measurement Teat Mesult [iFB] Lawer Limil |15 Upper Linit [a8] e w1t} et
1000 Hz 114,01 113,80 14.20 014 Pass
Loaded Circuit Sensitivity
Tost Hewnbi Laower Limit Uipper Limbi Expamied
AIEhbiorenient Wee LN by e P [t Vir  Uneertalty 8]
1000 Hz. -48.52 ~E24 -48.33 Das Pass

= Kod of mynsurement resulis—

Acoustic Signal Tests, C-weighting

Measured according i IEC §1872-3:2013 12 and ANSIS1.4-2014 Part 3 12 using a comparison cougler with Unit Under Test
{UUT) and reference SLM using slow lime-weighted sound level for compliancs to IEC 61672-1:2013 5.5; ANSI 81.4-2014 Part
1:55

™
Pregaency [Hs) TestRewh (40 Expecied W] Lower Limis {4 Upper Lty ““";:nl ek
125 a2 920 420 080 02 Pass
1000 (511 0 0.1 o 0.23 Pass
a000 e a0 450 -1.80 032 Pass

— End of messaremim resabis—

3oL PLARSON DAVIS

AL Page2afd DRI i B 13

LARSON DAVES - A PCB DIVISION
1681 Wosl 820 Nork

Prave, LT #4601, Unlted Stats
The-tif-0001

enanslupmuR

LARSON DAVIS — A PCR DIVISICN
%] West B30 Nonh

Prsvis, LT 84601, United Statss
T16-684-0001

ST

Calibration Certificate

Caortificate Number 2023003661

Customer:

United Annkyst s Engineering Conandtant Co Lid
Mo 81 Saf Ubumsitke 41, Sakhims it Rand,
Bungehak, Phra Khanang,

Manghok, 10268, Thalland

Mode! Number  LxT1 Frogedure Number  DO001.8384

Sarlal Number  D0O7304 Tochnician Jncol Cannon
Tast Results Pass Caiibration Date 23 Mar 2022
Callbration Due
ol Ccnciio. e Meminction Temperature 2364 T £025°C
Description SoundTrack LuT Class 1 Humihity 501 %AH +20WRH
Class 1 Sound Leve| Mster Static Pressure BROE kP £011kPa
Firmware Revisian: 2.404
Evalyation Mothod Tegtod with. Data reported in o8 re 20 pfa.

POB 3TTBO2. &N 34521
Larson Davis CAL200. SN 9073
Larmon Dovis PRMLTT, S 077658
Larsor Davis CAL2E1, SN 0108
Complipnes Standards Compilant io Mantfacturer Specifications and the (ollowing standards whan combined with
Cafitstation Canificate fram proseturs DO0D1 B3TE:

IEC 60651 2001 Type 1 ANSES1.4-2014 Class 1
IEC BOBLA-2000 Typs 1 ANSI 51,4 (R2006) Type 1
IEC 612522002 ANSES1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSES1.25 (R200T)

1EC 6161232413 Class 1 ANSE 5143 (R2007) Tysa 1

Insuing lao cerufies ihat tha instramant mats o axcaeds ol o atnied i fhe procedre
(unless othorwisa nated) | has beon calibrated using measurement sfandards raceable 1o e Intemational System of Usks (S1)
through the Nistianal instiiute of Stantands and ngy (MIST), or uther il And mseks ihe
tequiremnents of IBOMEC 170253017,

Tost pains: wiha g i the ohumn do not fail withis this laboratory's scepe of sccreditation.

Th qualéy sysien i regateied to 130 BOD1:2015

Thin caflbratian = 3 direct comparinon of e unil undar 1845 o the Sstan relerancs siancards and dd not involve: any samping plans 1o
compiste. Na slowance has been made far the instublity of the test devioe due to use, Irme, Mo Such afowences would be made by
1 cumsomer as nendod,

The were camputed in with tha IS0 Guide to tha E: af ity it (ouM). A
coverage factor of aporoximatnly 2 sigma (=2} has boen appiod W e standard o express s y ot
mpiprositiutely B5% contedonce lovel

Thin repart masy nok be reproguced, except in ill, wilrss prmmissan for ihe publication of an approved abstract s cotened in wing
from (he organization lssulng this report.

Coneciion dais from Leraos Duvis LT Manunl for SoundTrack LT & SoundExpart Lul, IT70001 Rev O Bupponing Frmmears Vission
0.8, 20190910

For 1/4* micraphonas, the Larson Davis ADPO24 14" 1o 1/2% adaplor in used with the calibratars and fhe Larson Divis ADPO4S 147 10

LARSON DAVIS - A PCR DIVISION
©LARSON DAVIS
 FER DIVTR

16281 West X0 North
o] i fe

Provo, UT 84401, United States
THE-RB0001

FIIIITINAR LD

Laneni‘lu'muqu

Carfificate Numbar 2023003661
Self-generated Noise
Measured aocoring 1o [EC G1672-3:2013 111 and ANSIS1,4-3014 Part 3: 11,1
Mransrmon Weah Mooult [dB}
Acmighted 4744

— End ol messurement resulis—

SLARSON DAVIS

1L B 1

I.i)ﬂﬂ'ﬁhiﬂ’]‘l.lq&l



Calibration Certificate

Certificats Nunbor 2023003833
Custanmer.

United Analyst and Engincering Cousuitant Co Lad
No. #1 Sol Udnsswk 41, Subhmmyii Rosd,
Mungetuk, Phra Khanuag,

Banpkok, 10260, Thaitand

Modal Mumbar  LaT® Procedure Numbar  DODDT.BI7E

Sarial Numbar  OD07I04 Tachnician dmeob Cannon

Test Resuits Pass Galibration Date 23 Mar 2023

" Calibration Do
e el Temparature 35T ¢ +026°C

Description BoundTrack LxT Class 1 Hurnidity 503 WRH £20%RH
Class 1 Botind Lovel Matnr Static Pressure 012 WPe  +0,13kPa
Firmware Revision: Z404

Evaluation Method Tested ehcirically using Larson Davis PRMLAT 1 SIN 077639 and a 120 pF capacior to simutaie

ricraphone capacitance. Data reparted in dB re 20 Pa assuming 8 microphone senaitvity of 50.0
miPa.
and i following dardn whest combined with

o
Calibration Ceriificate from procedure DO001.8384¢

IEC 60651:2001 Type 1 ANS]51.4-2014 Class |

IEC 808042000 Typo 1 ANS| 51.4 (R2008) Type 1
IEC 612622002 ANS! 81,25 (R2007)
IEC B1872:2013 Class 1 ANE| 81,42 (R2007) Type 1

IEC §1260:2001 Cliss 1 ANSI 51,11 (R2000) Class 1

Essuing lab corfifies that the instrument descrioed acove meet or sxceods Wl
{unless otharwise nood). 1t nes been callbraiod uEng measuromend stendards treceable o the Intemations! System of Unils (51}
Wirough the Nitleaal instilute of el (NIST], or ather national institutes. and meats the
sequiramenin of ISOVIEC 170252017, Test points aginthe et

25ope of accreditation,

The quaity systars s cogfateredt i 190 80012015,

This calibration in w direct camparisan of e unit under et 1o e fislsd refarence standards and did not inveles ary samping plan to
womngiote. No allowance has been made for tha instability of ihe lest devios due io e, lme, elo. Such alowances would be made by
Mo customar a5 noeded,

Thit uncaralnies wars ecmputed in accorsance wih the 180 Gufds o the Expresalan of Unssrisinty In Messiement (GUM), A
wge tactar af ap 2 sigma (e=7) ppled t th ¥ o wgrass i oxpanded uncertainty at
aporaximately B5% confidance level

This repart may nal be repraduced, sxcept in lul, urdess parmisson for 1he publcation of mn appraved abstacl s colsned in wiling
fram the erpanization jasuing this report

Caorredion daa from Larsen Davis LxT Manual for SoundTrack LT & SoundExpert Lxl. I771.01 Rav O Supporting Firmware YVession
0.8, 20100040

Cabtration Chiwek Froquaricy: 1001 Hz: Refurantcs Soand Prassurs Leval: 114 68 m 20 yPa

LARSON DAVIS—A PCH DIVISION

1681 Weal 820 Norlh o
Prone, UT 4601 Uniod S LARSON DAVIS
e atit] A PCR DIV
TIAIATI 728 o Tt M €
'
enanslumuR
Cortificate Numbor 3023003633
Z-weight Fiter Response
14 (T}
oE
e L1
- o4 — 20
g a2
e b M. on 3
g - w - w - w B
43
5 L ] - o g
B ang
o -4 3
1.0 A0
1 " o0 00 Ll 100000
Frequency [Hz]
— o ORVIO0 e L LI e Lipper L |
Elnctrinsl signal wul of froquency woighting pariormes occording to BEC §10722: 2013 13 and ANS £1 4-2014 Pari 1: 13 for compliance io
IEC §1BT2-1:2013 5.5; [EC S0651:2001 6.1 and 9:2.2. G GIS04:2000 8 ANSH 51,1953 [F2008] 5.1 and £2.1: ANSE 5123014 Part 11 4.5
Frequeney [Hz| Tewt Mesult (dl]  Devintlon 48] awer it ] Uppor Tt (00 Tn s Reaud
&3 040 040 A 033 015 Pass
B30 005 0,08 -0.30 030 01§  Pass
12589 004 0.04 030 030 018 Pass
25198 005 .05 030 0:30 018 Pass
501,19 -0,03 <003 030 o.an 015 Pass
1,000.00 0,00 000 -0.30 030 015 Pass
1,005.25 0,01 - 030 030 015 Pass
3.801.07 0.00 .00 o3 030 015 Pass
7.843.28 0,04 004 03 030 048 Pass
15,848.83 -0.08 -0.08 042 0.32 015 Pass
19,052.62 0,38 035 041 0,41 015 Pass
= End of meaarensent resubis—

LARSON DAVIS — A MCH DIVIEION
1687 Wt B0 North

Prova, UT #4601, United Srates

T =ERA-0001

SLARSON DAVIS

AT sl 8881 e €}

Lanmi‘l:imuqu

Certificate Number 2023003833

Standardy Uned
Destrigiion Cal Date  Cal Due Cal Standdard
Han Soientific 2626-11 Tompersture Probe 2021-08-28 . 20230525 TR
RRS DE3A0 Liltra Low [stortlan Generbar 2I0T-3 20230530 Wari7d

LARSON DAVIS —A PCB DIVISION
1601 West ¥30 Noth
Prove, UT #4601, United Smies

©LARSON DAVIS

& BOR DIVHEON

Tif-684-0001
JUTIIIATIIAT LS | BT W (1
'
enanslumuAl
Certificate Number 2023005633
A-weighted Broadband Log Linearity: 8,000.00 Hz
n
™
an z
g u -
= e
W 3 = = ® 3 = = 8 * ¥
5 o
o
an
aa
i
wo mu mn mn me we ann L
Lovel injscted |68
PT—
Brondhand level Ineanty performed according 1o [EC S1072-3:.2013 16 and ANSI §1.4-2014 Part 5 16 for camplienos to IEC §1672-1:.2013
6.0, IEC HEB04-2000) 6.2, 1EC 612552002 1, ANSH 51,4 (RI00H) 0.0, ANSI 5142014 P 1 5.8, ANSI S1,43 (RI0071 5.2
A ; Expunded
Leval jam Ervar [dB]  Lawer lmdf 8] Upper lmlt |45 Cwteratin 1B} Resule
36,00 050 070 o.70 0.16 Pass
3700 046 070 o7 0.16 Pass
38,00 a30 010 o 0,18 Pass
3800 0.8 070 0.0 0,16 Pass
40,00 0.15 070 @70 018 Pass
4100 043 .70 070 .16 Pass
4200 o9 4270 oo 018 Pasy
20 004 4470 oo 047 Pasy
400 0,02 £0.70 070 017 Pass
1590 0.2 & 070 .18 Pass
4600 0.0 @ 0.70 .16 Fass
a7.00 -0.02 o7 oo 0.18 Pass
48.00 s 470 070 016 Pass
48,00 0. 070 LR 018 Pass
54.00 004 070 oo 0.16 Pass
5500 087 .70 o070 016 Pass
64,00 0.7 470 070 0.16 Pass
6000 -0.07 .70 o 0,16 Pass
74.00 008 0,70 o7 016 Pass
7800 047 .70 0.7 0.18 Pass
B4,00 -7 .70 o.70 0,16 Pass
8,00 007 .70 0.7 0,18 Pass
94.00 -0.07 070 0,70 o146 Paue
800 001 470 0,70 018 Pass
104,00 001 2070 0,70 015 Pass
108,00 0,00 0.0 0o .15 Pass
114.00 0,00 070 0.0 015 Ps
128,00 001 .70 070 015 Pass
124.00 001 e 070 015 Pass
128,00 001 78 0,70 0,15 Pass
134.00 £ 070 0.70 08 Pass
136.00 .01 0,70 0,70 015 Pass
157,00 001 a7 .70 0,15 Pass
138,00 001 070 0,70 015 Pass
138,00 02 .70 0,70 015 Pass

= End of mensurement resals—

LARSON DAVIE — A PCB DIVISION
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Cartificate Number 2023003633
Peak Rise Time
Pk riae fime pardonned accuoeding o [EC §0651:2001 4,44 and ANS| £1,4:1083 (R2006) 044

e Durwtion [ju] Bxpiause :
Anmpiitude (8] Tewd Rewult (@8] Lower lnult [4B]  Upper it |4B] iy Rl
13788 40  Nogatve Pulse 135,19 133.74 13874 0.15 Pass
Positive Pulsa 13520 1373 138.73 045 Pass
30 Nepwive Pulse 134.26 133,74 135.74 018 Pags
Posffive Pulse 134,26 13373 136.T3 015 Pags

— End of usemsrennt resulis—

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured ncoording 1o 1EC B0B5 12001 8.4.2 and ANS1 5 411953 (R2006) 642

At 435 Erest Factar Tesh Reandt [415] Tkt (a0} Fapaibed Vncertuinty [i] Hesuit
136 B5 3 oD *0,50 0151 Puss
5 ovLD +1.00 0,154 Fasa

L avLn 1,60 0163 Fass

126.85 3 -0.12 0350 LREE Patis
5 01 41,00 016 Paus

o oo 41,50 0161 Pasa

685 ] .13 + 050 0152 Pass
5 043 +1.00 0154 Pass

0 -0,28 + 1,50 0153 Pans

106.85 3 013 +0,50 (RT3 Pasa
5 0,13 +1.00 ni5t Pass

0 <018 +1,50 0,161 Pasa

= End of messmrensent resalts-—

Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overioad Limit
(Crist Fator measurid sccording bo IET B0B51:2001 5.4.2 and ANSI 51,4/ 1083 (R2006) 8.4.2

Ampiitude 4B} Crest Factor Tewt vl i3] Linuits {dB] Expumied Uncertainty (| Result
136,85 3 oD 050 0163 Pass
5 VLD +1.00 0163 Pass

10 ovLD £1.50 [R5 Pass

126,885 3 0.1 2050 0153 Pass
5 .12 £1.00 0153 Pass

il ovLD £ 1.50 0164 Pase

11085 3 013 £0.50 0152 Pass
§ <013 £1.00 0152 Pass

1o .25 £1.50 0163 Pass

106,85 3 o1z +0.50 0157 Pass
5 an £1.00 0153 Pass

10 018 £1.50 0452 Pass

= End of measarement results—

LARSON DAVIS - A ICB DIVISION
V681 West 520 Norik
Pravo, UT §4601, United Smtes

®ARSON DAVIS

Tlensifi-0001
AT 1Y Page 5ol b NI} W 5
'
enanslumuR
Certificate Number 2023001633
1/3-Octave Self-Generated Noise
a8
E -
E w [
g »
"
é :
0
13 8 1010 o 10000 0 o
Frequancy [Hej
The BLM in se1 b low runge,
Froquency [bz] "Teat Result [di) Eipper Hwl |d15} Resutle
630 16.29 24,60 Pass
8.00 1845 24.00 Pass
10,00 HAs 2350 Pasa
1250 1837 o0 Paes
16.00 15,82 22.80 Pass
20,00 1R 22.40 Pass
25,00 13,64 2230 Pass
11.50 1257 2150 Pass
40,00 1180 0.20 Pass
50,00 1143 1880 Pass
3,00 1046 1760 Pass
B0.00 108 10,60 Pass
100.00 9.65 1550 Pass
126.00 247 1570 Pass
160.00 a1 1550 Fass
200,00 857 1520 Pass
250,00 10.03 15230 Pass
315.00 1045 1520 Pass
400,00 11,08 1570 Pass
500.00 1,68 18,00 Pass
630,00 1249 16.60 Pass
800,00 1331 17.30 Pass
1,000.00 1448 18.10 Pass
1,250.00 15,03 1890 Pass
1.600.00 15.82 1800 Pussn
2,000.00 16,68 20,40 Pass
2,500.00 1742 2170 Pass
3,150.00 18,00 22,60 Pass
4,000.00 1851 23,50 Pass
5.000.00 18,85 2450 Pums
6,300.00 18,51 26,50 Pass
8,000.00 20.06 26,50 Pass
10,000.00 20.5¢ 27,40 Paus
12.500.00 2136 28.50 Pass
16,000.00 angr 26.50 Pass
20,000.00 2278 3040 Pass

«= End of mensurument resulon—

LARSON DAVIS - A PCH INVISION
165HL Wi 520 North

Prava, UT 84601, Unimt Sesies

T Ui GE4-0001

®LARSON DAVIS

ATEITITIRAT L Tage Tl i 10601 411 i £

enanslupmuR

Certificate Numbar 2023003833

Gt massured sccordng 10 IEC 51672-32012 17,3 and 17.4 and ANSI B1,4-2014 Part3 17,3 and 174

Mensarement

0 dB Gain

0 ¢8 Cain, Linearity
OBA Low Range
OBA Normal Range

Gain
Eapamded
Test Meoundt ] Lower lmlt ) Upper Hmit |5 W anp Teewule
0385 9330 8410 015 Pass
4108 40,30 41.70 naa Pass
84,00 83.00 52,10 D16 Pass
84,00 235 84,80 D46 Pass

= End of messuresment reaslis—

Broadband Nolse Floor

Sef-gurerated noise messued accordng to [EC AG672-3:2013 11.2 ang ANS| 51,4-2014 PartX 1.2

Muomsnrement

A-weight Nose Flaor
C-waight Noise Floor
Z-weight Noiss Floor

Messured imirg 1/3-Octavy Sters
Messurement

10 He Signal
THD
THE+N

Test Rasult [ Ugar it (415} Raink
2043 56,00 Pass
893 35.00 Pass
3344 38,00 Pass

— End of measarcoment resulis--

Total Harmonic Distortion

Epanded
oar oy (W] Lower Uit 0] Upper Uit fil) G el
135.78 13505 180,65 0.15 Pass
<6665 EL00 001 Pass
-H2.82 B0 o g Pass
— End of mensurement resalis—

LARSON DAVIS - A FCB THVISION
KL Went 520 North

Pram, UTT #4604 United Seates
TG0

DOITITRATAS

®LARSON DAVIS

0018407 ey ¢

I.i)ﬂﬂ'ﬁhim‘l.lﬂu

Carfificate Number 2023003633

— End of Repiiri—
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Cartificate Munbar 2023003860
Calibration Certificate s, g )18
mmm 2023003660
N T o A, e

Calibrason Check Frequency: 1000 e Reference Sound Prassure Lavel: 114 di re 30 pPa

Paricelic Lasts [ Iroem IEC G1672-3:2013 ) ANSUASA 51 4-HH4Fand.

Pattem agproval o IEC F1T72-1:2011 | ANSUASA 51.4-2014/Per 1
Ramgehnk, Phra Khanang, (PTB] e 2007-10-09 refarersce rimbar PTB-1.72-4034218,
Bamghok, 10260, Thailand
The sotind leviel meler submiled for 1esting succeasfufly completed the periodic tests of IEC GH72-32013 | ANSUASA St 42014Fart
mm GL:;SUG ‘:_:“‘mm" ?::':‘:'::::m :hm-mmmwmmmhmxzmm 43 eidnca wes publicy avalatis, o an ndegendant
Sarial hrricinn for wih IEG §1672-2:2013/
Tast Resutts Pass Calibyration Date 23 M 2073 ANBUASA 81 4-2014/Par 2, o damonatratn that |humunddlmndh\lnl mmwmmn 10 Mo chass 1 Apanifications in [EC
initit Condition Au Maruinchirned Calltwation Dus BIG73-112013 | ANSUASA S14-2014/Part 1; tho saund bavel mter sigmas for tsting canfam b i dess Tipecicatans in IEC
Temparaturs 258 ‘¢ 2025°C GIGTI1:2017 | ANSUASA §1.4-2014/Pw 1
Dascription SowindTrack LaT Class 1 Humidity 484 WRH £ Z20%RH Standards Used
Class 1 Sound Lieval Mister Static Pressure oy kPa =D kPa Deseriptios Cal Thate il D Cal Standard
e Rntiond sl Larsan Duyis CALY | Resiunl Intensity Calfraior TR0 22558
Evaluation Method Tested with. Data roported in o re 20 pfa. Hart Scientific 2626-H Temparatwes Probe 1021-08-3%  2003-05-1% M
Larson Diis PRMLATT. SN 077638 Larsan Davis CAL200 Aconstic Calibetor 02240721 232 T
PCH 577802, /N 345252 Lurtan Davis Mirdel 831 NIH02-32 FIFS-02.22 T LAz
Larson Davis CAL201, SN 0108 l"('ﬂ |'.l".|.i.11 .I-'? ineh 1'r|f||u|unm| Tressure Micraplone 203040508 204-00-06 tmﬂ?.\
Larson Ciayis CAL200, &N 8076 SRS DSIE0 ltrs Low Distartion Gencrden W02BAIFI9 20TI-19 [CCEES
Taewean Dels L0 Prenmmpbifler e Medel 831 Type | 2003-00-2  HTI-0A-18 PCHOON4 TR
fi i e fplhowing whin hinsd wih
Lmlhmum Cartificata from ura D001 B3TE:
e Acoustic Calibration
IEC BO6512001 Typa 1 ANSI $1.4:2014 Class 1 Measured secording 10 1EC S1672-5:2013 10 and ANSI S1.4-2014 Part 3 10
[EC G0B04:2000 Typa 1 ANSES1 4 [RE00G] Type 1 3 Expanded
[EC 512622002 ANSI 51,41 (R2008) Class 1 Mensurement Tewt Rosult [dB]  Lower Limit jiBl Upgper Lt i) Uncertatoty (it} Teesuht
IEC 51260:2001 Class 1 ANSIS1.25 (R200T) 1000 He 4o 113.80 11420 D4 Pass
EC 616722013 Class 1 ANSI51.43 (R2007) Type 1
Iasusing |t covtlfien thal e midrument descibed sbove mets of saceads A sfated I e éferenced peocsdre Loaded Circuit Sensitivity
{urkesa olherwise noled). | han been calibraled using sandards Systen of Units {SH X
ihwough the Masna nstule of Stancards wi [MIST}. at oiher Instiiues, sl mests e Mesturesamt TR FanaeT i Uppee Lokt Rupenied el
rocuirements of ISOHE 170252017, e Vil et Ve e LV PR Umeertalty i) j
1 inthe cotumn de not fail within scope of 1000 Hz -28.56 5244 48,33 014 Pass
) — Endl ol mymsnreineni resuliv—
The quality syvtem s registered to |80 §001-2016.
Acoustic Signal Tests, C-weighting
Thiw calibragion s & drect companaon of it unit undar st o tha Tsted rafrance savdords and g nat volve any ssmpiog plans 1o
compisie. Mo ellowance has bean meids Jor the Instsoliy of e et devics duo #0- une, fime, ato. Such allownnoes woukd be made oy Maasured sccording to IEC B1BT2-3:2013 12 and ANSI 51,4-2014 Part 3; 12 using a comparison coupler with Unit Under Test
T ol 1 (UUT) and referance SLM using siow t g d bl for 10 1EC B1672-1:2013 5.5, ANSI 51.4-2014 Part
1:85
The i it e S0 Bisda to the o (M A
coverage fuctor of approximately 2 aigma (k) has been spplied ¥ i o ity ol 4 Eganded
B e oo Freqaency (1} Test Reult (AB]  Expecied [4N]  Lywer Limdt 0B) - Upper bl i) (R et
This repart may nat ti ot i full, Ll o e tatrnct m abtmed in Wil i o s B = bk
repart may xpapt n full, uless for an apgro . i wifing
o s Crganteaticis oing NG Tkt 1000 047 0.00 470 070 023 Pass
a000 218 -3.00 -AE0 -1.50 (5] Pags
Comection dei from Larson Davie LaT Manis for SoundTrick LeT & SoundExpert Lad, IF70.01 Rev © Supparting Firmwars Varsian
A0, 20100840 Bl uf messuremunat resbi—
For 14° the Lisvson Davin ADPG24 14" 16 12" adaptee s used witl he callbtors and Iho Lsron Davis ADP043 14" 10
LARSON DAVIS — A PUB DIVISION ’ LARSON DAVIS - A FCB DIVISION 0
1581 West 820 Nuartls 1581 Wiest K20 Noath
Prove, UT 846, United States LARSUN ans Prove, OT 84601, Unsted Smes LAHSUN Dﬁws
TIE-R4-0001 R Tloafi2)001 A REH-DIVIRIEN

TETATT A

00| 4t Mar €1 AT T THIN 8408 Bey 5

Lana'li'himuqu l.i)ﬂﬂ'l‘ihiﬂ’l‘l.lqu

Curtificate Numbar 2023003860
Selfgenerated Noise Calibration Certificate
Maasired acconding 10 IEC 51872-3:20112 1.1 and ANSI 51.4-2014 Part 3: 11.1 Wum."um
D, Tt it JOR] Unitedd Amatyst sod Engineering Canvabtent Ca Ll
Acwighind 4256 N B S0 Uddoasuk 41, Sukdmyit Ruad,
. Bangchuk, Phre Khunney,
— End of memssiremnt reslie— Banghol, 10260, Thslland
Model Number  LxT1 Procedure Number 000018373
Serial Number 0007303 Techmician Jaesh Cannan
Tast Results Pass Caiibration Date 23 Near 2023
Caltbration Dus
Inifial Condition A8 Manufactured Ta 2388 T s025°C
Dascription Sound Track LT Clags 1 Humiity 502 WRH 220 %RH
Claza 1 Saund Level Metar Stotie Pressure BE12 kP =013 kPa
Firmware Revisior: 2.404
Evaluation Mathod Tested electrically using Lamson Davie PRMLAT 1 S/N 077638 and & 12.0 pF capociter to simulate
microphone capacitance. Dala reporied in d8 re 20 pPa assweming a microphone sensiivty of 50,0

mViPa.

Compliance Standurds Compliant io Manufacturer Spocifictions and the following standsris when combined with
Caiitration Certificate rarm procedurs DO0O1.8344-

IEC B0641.2001 Type 1 ANSI51,4-2014 Tlass 1
IEC B0804:2000 Type 1 ANS| 51,4 (R200G) Type 1
IEC §1252:2002 ANSI 51.28 [R200T)

IEC 61672,2013 Class 1 ANS] §1,43 (R2007) Type 1
IEC 512602001 Class 1 ANS| §1,11 (R2009) Class 1

Issuing It cares that S instniment descrined aboaw maaks o axconrs o specificanions @ sated in e rfsmenced procsdus
{unless ptverwise noted), 1t has beon colbraled (=ing magsuroment standards eceabia o I Inlemalivaal Syslem of Unts (1)
thenaigh this Natioral Il of Standards and Technofogy (RIST), o othir netonal meauurement inatilubes, and mests he
moaurmmants of ISDAET 1T025:2017, Test peinis marked with i 3 in the uncertainbes column do nol fall within this laboratony's
scape of scermdRation.

The qualty system i registared 1o 190 BOIR01S,
This calltstion m 4 drect compiriucn of e und under lest ko (e Bsted nelerence standards and did not mvalve any samping plans

onmylete, Mo slowance hiss besn maids for the inrtebiity of the fest device dus o e, time, sie. Such aliownnces wauld o mare by
e Customer & neaded.

e vith thar K80 Guide torthe Expramsion of Uncerainty in Measurament {GLM). A
coverage factor of apprakimanely 2 sigmm m—z}mmwﬂu‘mn-mwuwvm AEES Pre sapanded unoetainty Wl
appracmatedy 36% confidence leval

This repart may not fe eoroduced, sxcept in tull, onless permssian far tha publication af an aponoved st s cbisned in wiling
fmaim fhe orgarezation Esuing tis report.

~ K of Ropart- mnmwtmmnmmmdmmuuummm ITT0.01 Ry O-Supportng Firmmans Veesion
4, 2075-00-H

Cafitration Check Frequency: 1000 Hz: Refarencs Sound Pressure Leval: 114 dB re 20 pPa

LARSON DAVIS — A PCH DIVISION
168] West B20 Nosth

Trv, UT K401, Unised Statey
7166840001

LARSON DAVIS - A PCH DIVISION

©LARSON DAVIS Frve, UT 1401, U S

T1t6-654-0001

s B SLARSON DAVIS

T L R e LTI AN Page t al f 13 I M 1

Lanmi'l:imuqu Lanmi'himuqu



Dieaeription

Hart Scieniific 2626-H Tempersion Probe
SHS DEMO Lt Low Distortion Generstor:

Carfificate Number 023003638

Stamddnrds Used
Cal Trate Cal Thie:
021028 20230525
W11 20231229

Cal Standari
TR
OTIR

LARSON DAVIS - A PCB DIVISION
61 Wem K20 Norih

Preve, UT 84601, Uinited States
TI6-5R4-0001

TIAITIRAR S

®LARSON DAVIS

THIUE T e £

l.i]ﬂﬂ'l‘i‘hiﬂ‘wﬂu

Certificate Numiner 2023003638
d Broadband Log Ll ity: 8,000.00 Hz

w

0

"

"
- I~ w
S
P

e

i

a8

wn

1 mi o =i 1an ann nea
Level Injected (4

Broadband lnved linearity parformed sccondng ta [EC G1672-3:2013 18 and ANGE 51.4-2014 Part 3; 16 far compliarics to IEC §1672-1:2010
5.8, IEC BUBDLIHON0 4.2, [EC RIS &, ANEE 814 (RA00E) 08, ANSL 8142074 Part - 5.8, ANSE 51,43 (R200T) 8.2

Level (dn|
ar.oo

Ervar |

Laswer it [dB|  Upper Himit [d5)
0,53 070 (]
D48 070 .70
033 0,70 0T
0.28 <070 T
0.23 -0 oro
o.22 0,70 oo
.16 =070 070
0.11 -0 oro
010 0.0 0.7
on -0.70 070
oor «0.70 070
o.08 0.7 .70
0.06 -0i7n 0T
0.04 -0.yo 070
.02 -0.70 oo
.02 -0,70 070
ooz -o.To o
ooz arn o7
oo 0o 070
a2 0.0 1)
oot 70 0,70
oatr 0.0 oo
0.06 070 070
008 At0 o.re
0.06 070 (]
[ £.70 o070
.02 470 oyo
004 o7 oo
004 £.70 070
o0 o0 070
004 470 are
0.4 &0 0.70
005 [0 7o
o.os &T0 oro

~ Fiid of measirement resabts—

Fpanded
Ukcertatuty M) Rewult
5] Pass
018 Pass
016 Pass
LA Pass
016 Prss
016 Prss
A7 Pags
oar Pass
016 Pass
g Pass
016 Pass
016 Pass
046 Pase
018 Pass
018 Pass
LA L] Pass:
016 Pass
016 Pass
016 Pass
016 Pt
016 Pass
016 Pass
0.15 Prss
D5 Pass.
015 Pass
0.5 Pass
0.15 Pass
015 Pass
015 Pass.
ais Pass
015 Pz
015 Pass
015 Pass
(& Pass

LARSON DAVIS - A PCR DIVISION
68T Wit RI0 North.

Prova, UT 84601, Unsied Stites
Thi=GR-G00]

TEASZTTTI Y

@LARSON DAVIS

v AT e

Lanmi‘l:imuqu

Cortificate Number 2023003638

Z-welght Filter Response

1 LT3

L1

an L)

o4 &
E 02 = " g
§ o ———a—g vl
g a4 - ] -5 E

a0 .

i JE

A0 -0

1 1o 100 000 10000 100000
Frequency [Hz]
T 1. ———— T —T J

Electrical vignal tast of frequency woighting porfomed sccoeding o IEQ 61672:3:2013 13 and ANSE 51.4-2014 Farl 3 13 for complianon o
BEC B1872-120013 5.5, [EC G0651:2001 6.1 and 0.2.2. |EC B0604:2000 & ANBE51.4:1863 (2008 5.1 and B.2.1; ANSI 5142014 Pat 1 4.5
psibed

T (BT
Frequency [Fiz| Test Hesult [dB]  Deviatlan [di] Lawer Wit [AB]  Upper il 4] Uneervaiuty i) Rt
631 -0.43 043 Am 033 015 Priss
£3.10 -0.08 0,08 0.30 0.30 098 Pass
125,69 -0.04 04 0.3 030 015 Pass
5118 -0.06 0,06 030 0.30 0.15 Pass
50118 -0.03 003 0.30 0.30 0,45 Pazs
1,000.00 0,00 0,00 030 0.30 0.15 Pazs
1,895.26 -0.03 0.03 0.30 30 016 Pass
3.081.07 -0.02 02 {130 030 0.18 Pass
7.843.28 0.00 0.00 030 0.30 0.15 Pass
15.848.03 -0.08 008 -4z 0.32 0.15 Pass
18.852.62 -0.37 -0.37 081 041 0.15 Paiss
— End al measmrement resulii—
LATLEON DAVIS — A PCH DIVISION = ®
16H) Wesl 820 Nartl: Lo, I n H
Prova, LT 846401, Ulnired Stutes ﬁﬁl},ﬁ_ g;_* SUN ans
G-6H4-0001 o e SRTAnAeEN
LTI Page dul UL RS Bt
'
enanslumuAl
Certificate Number 2023003838
Peak Rise Time
Paak riso t roneing 1o IEC 4.4 and ANSI 51.4:1883 (R2006) 0.44
Amplitade [dR] | Duratio s Test Resalt Lawer liamit Timit Koy Result
' (0] BT UppertimitidB) oty (B
127.85 40 Negaive Fulse 135.21 13374 135.74 015 Pasa
Pesitive Pulue 13521 133.73 136,73 015 Pass
30 Negative Pidse 13428 133,74 136,74 015 Pass
Positive Pulse 134.23 13378 135,73 015 Pass
— Eml of messureniin resiiliv—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crent Factor memsurad aceceding 1o 1EC BI651:2001 9:4.2 and ANSI 51411903 [R2008) .42
Ao (AR} Erest Vactur it (] ity (i) Rewill
136.85 3 ovLh +0.A0 053 Pass
5 ovLn +1.00 0151 Pass
10 oD + 160 0.15 ¢ Pasa
126,85 3 043 £050 [REE S Pass
5 014 +1.00 016 Pass
10 ovLD 4 150 0154 Pass
11685 3 013 +050 [RLES Pass
5 014 4100 i8] % Pass
10 008 £ 150 045 Pane
106,85 3 0495 £0.50 0ast Pras
5 .13 +1.00 ni5t Pass
0 07 £1.50 015% Pass
— End uf messurement resishis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Ovarioad Limit
Crust Factor msasurst according t 16 60681:2001 9.4.2 and ANSI §1.4-1683 (R2008) 8.4,2
Al |d5] Crest Factor Teat Resulr [db) Biwbts [l Expanded Uncertalnty (ith] Result
136.85 3 av.n 4050 015% Pass
5 av.o 41,00 0153 Pass
] VLD +1.50 [51-¢ Pass
126,85 a 013 + 0,50 0153 Pass
) 0.13 *1.00 nIst Pass
1 VLD +1.50 0153 Pasy
116,85 3 R +0.50 0153 Pass
5 014 +1.00 0153 Paas
10 0,00 +1.50 015% Pass.
1DEAS 3 D18 + 0.50 0153 Pass
& 014 +1.00 015 Pass
0 647 + V.50 (%15 Pass

= End sf mumsirument resilt—

LARSCON TIAVTS - A PCB DIVISION
1641 Wt 20 Nt
Prowa, UT 8464, Untbed States

SLARSON DAVIS

THe-HRA-0001 Ry R DN
HULEAZTH Y0 PageSof8 X ] B
enas iRy



Gain messired scsarding to IEC #1672-3:2013 173 and 17.4 and ANSI 51.4-2014 Part 3: 17.3 and 17.4

Memmrement

0 dB Gain

0 ¢8 Gain, Lineanty
OBA Low Rangs
DBA Normal Renga

Seil-generated noise messuesd socording o [EC 6167252018 1.2 and ANS! 51.4-20%48 Par & 1.2

A«waight Nolsa Floor
C-waight Noise Floor
Z-waight Mosse Fioor

Measurar using 143-Orinve Nl
Measurement

10 Hz Signal
THD
THO+N

Cortfficate Number 2023005836
Gain
Sxpanded Teesule
Test Reailt |dB] Lawer lmlt (40 Upper llmds (45| o finty [4B]
8386 53,80 84,10 0,15 Pass
41.13 40,30 4170 .18 Pass
84,00 83,80 84,10 018 Pass
B4.00 03,20 94,80 015 Pass
~ End of meavirement reslts—
Broadband Noise Floor
Tiest Resulf i3] Upper it (7] Teesuly
z7.m 36,00 Pass
26,70 35.00 Pasa
32,84 38,00 Pass
— Fal wl measirement cosidi—
Total Harmonic Distortion
Tewt Result [d15] Lawer Limil [dBl]  Uppor Limit i) Concertaioty (48] Tt
135,78 135,08 136,68 0,18 Pass
-B7.22 -56.00 oog Pass
6291 -58.00 0014 Pags

= End of messurement resulis—

LARSON DAVIS —A PCB DIVISION
1641 Wewt $20 Nowth
Pravo, UT 84601, Unltod States

TH-684-0001

SLARSON DAVIS

| W

Pagetaf il 100| 4AT e 0
enanslumuR
Certificate Numbar 2023003638
— End of Report--

LARSON DAVIS - A PCB DIVISION
1681 Wi K20 North

Prove, UTT 84001, Unsied Sextes
TIG-654-0001

®LARSON DAVIS

. T W ]

Page N af f

enanslupmuR

B EHE

Mamsired Lovel (98]

The SLM Is set to low rnge.

Fregquency (W
830
a.00

10000
12.50
16,00
20,00
25.00
a1.50
40.00
BO.00
B3.00
80.00
100,00
125,00
18000
200,00
250,00
31500
400,00
500,00
830.00
00,00
1,000.00
1,250.00
1,600,00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
£,300.00
#,000.00
10,000.00
12,500.00
16.000.00
70,000,00

L

Cortificate Numnbar 2023003838
1/3-Octave Seli-Generated Noise

Fragquency [He)

W Memmrd g Uer Lot

st Resul o] Vipper B i)
18.55 24,80
1833 24.00
18,11 23,50
1677 w300
15.74 2290
14.70 2240
13,54 2230
13.13 2130
12,18 2020
10,48 16.80
10,30 1760

005 16.80
.04 15,90
8,51 1570
.86 15,50
7.8 15.20
788 1820
784 1520
T80 1670
B34 16.00
BA7 16,60
856 17.30
10,29 8o
110 w90
11.80 1a:80
1278 20,80
13.70 21.70
14.55 2260
15.48 2350
16.50 24.50
17,50 25,60
1BAG 2650
1844 2740
2045 2880
2146 28,60
2243 M40

— Kl of spensureniont reaalie—

LARSON DAVIS - A PCB DIVISION
L6E1 West B0 Morth

Prorvas, LIT 84801, United Stasen
TIE-5R4-0001

RIS

Page Tnid
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MEC-TISI-TIS 178
EREETE B

Calibration Certificate

Certificate No.: 2302181-001-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangehack, Prakhanong, Bangkok 10280
Fagelol5

Equipment: pH Meter

Manufacturer: METTLER TOLEDO

Model: SevenEasy pH

Serial No.: 1230525212

1D No.: UAE WAS. 0032553

Order No.: 2302181

Operation No.; 2302181-001

Date of Receipt: 14 March 2023

Date of Calibration: 24 March 2023

Calibrated by Mr.Pheraphat Tusnjit Approved b

Scientist c
Specialist, Division of Calibration Laboratory

Date of 1ssus: 24 March 2023 for the Technical Team
Tha aru far P %

Thi Carificate = isuad in sccordance with e condtions of sccreditaion geaniad by the Thal Lsbomiony Accreditation Scheme which has assessad
e msssuremant capabiity of the kboriory and fis tracesbilty o recognized rational standarcs and to the urils of meascrement malzod at the
missgonding reSunnl staianis laboestary, This certificate may nol be reproduced otves than in &l except with the prior weiten speroval of the

Pasional Food bstitute.

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

MEC-TIBL-T!
bty A

Calibration Report

Certificate No.: ZH2I1D010Y
Equipment: e Wit Resalution: 0.01pH | 1my
Manufacturer:  METTLER TOLEDO Madel SevenEasy pH
‘Sarial Ne.: 1230525212 Typn: Baneh tap
1D Na.; UAE WAS.003/2553
Date of Calibration: 24 March 2023 Page 3 6l §
Calibration Results:
1. Calibration of pbt Mater  Manual Temperature Compensaton at 28 “C |
Hominal o - Randing ¥ Caverage Factor
PH [ mv ) " BH (#m¥ ) [E4)
[] 4td.020 414 a0 o5 2m
2 205814 205 20 0sa 200
4 177,484 178 4o ) 200
[ SR160 - 600 058 200
¥ n.000 o 70 058 200
] EepTey 53 B0 058 200
W 77480 amr 10.00 [ 200
12 28811 200 1200 [T 200
7] 14,117 -atd 1400 [ 200
2 Calibiestion of pH Metar | Marnai 0I5
Eguipmaet:  pH Elicinds Type:  Comeined Elcrode
Manufaceuror  METTLER TOLEDD Wodat:  InLab Soids
Sarial No.; 11nEaa3 IONo. KA
Porformance of Eloctrodo systam  [Trens-Pain Caibration at pH 4 pH 7 aed pH 10]
Cartifind Vilun e e Relstiva Sopa () | Unceriiney | Coverage Facioe
825 °C {pH) pH my (EpH] L)
4005 A 187 - 0071 200
sl 686 e A0 00078 200
0.010 M 180 768 0068 200
B585 [ 14 - 00083 200

F-C5-012 Rewigion: 01 Date: 30-04-65

FEE NSRBI T2 LS ms £ 3
ALEEmsAaal E sRas MnEsUEIMS %%//,i'\\ff
Foundisnon for indusimal Development Natoral Food e Pl oo
Food rodusmal Laboraiary Serace Center CALIBRATION D081
Calibration Report
Certificate No.: 230216100101
Equipmant: aH Matar Resolutionc  0.07pH ;. Tmy
Manufacturer:  METTLER TOLEDD Moser SavanEay s
Serial Na.t T2NEs Type: Bench fap
IDNes LIAE WAS 03312553
Dato of Calibration: 24 Mawch 2023 Page 2of §
Locatsan- Chemical Calbration Labormary, National Food Institute

Envircnmant Condition: Amblert Temperature: {224 =18 | G Relotive Homidny: | 52 +3 | %

Condition of Equipmant: Goed Condition

Condition of this Results of Callbration

1 Calioration Meod i hoasse method - W-CC-002 bamed on direct ¥ using standani and
certfind referance maerial (CRM)
s { Cartitad
Inatruments Sarial 11D No. Dun Dty
21 DC Vaksos Callntoe 708007 ks ZEETH50 AT June 2023
22 Digtal Thermomuinr 2708007 Fluke. CC-H50587-01 30 October 2023
23 Thermo-tygro Metar NFISTHODINT PONPE TE 65088501 21 September 2023
Lartified Erfence Material batMe, Manutacursr Bl Expirs Daty
2.8 pH huffer 4.008 (Primary pH buther Sohaon) BT3E0E CPacham PHZIBLS 16 Fabraary 2025
2.5 H huffar 6865 (Frimany pH butlar Sakson) BTIE08 CRAcham FHEITLS 18 Fabrusey 2025
25 pH buffar 10.01 (Frimary pH buttar Sakson) BT3ET CRAcham PHZIOLS 16 Filbriasey 7034
2.7 oH buftir 7.00 (Saaresed pH buffar Seiutian| BTIBYZ CRAcham PHIO?LS 18 Fubrasey 2024

3, This cweiBcaton In iracestds to The Insntionsl System of Unk (51 Unil)

31 Instruments No.2.1 through WEC-TISITIS 17028 Laboraory Accredition of Calibeatian No.0008

32 instruments No 22 thrcegh REC-TIZI-TIS 17028 Laboratary Aocrudiion of Caitwmikan Mo.0081

3.3 Ingtrumants No.2.3 threugh WEC-TISITIS 17025 Laboraary Accradiion of Cailwmtken Mo.0DE1

34 Canified Futarncs Matersl No. 74 026 ain 1 ¥ Harre call using caifratad
thermamater, bammatar, & Aanceolimater Tha Stndend Sakson
preparaion and certifad by CPRAcham Lt is scemdied 10 150 17034
and ISOIEC 17025

35 Gartified Rafuronca Material No.2.7- wacestinto BIM Ref H-13 Loth 25.08.2022; BIM et HI-16 Lot 02,08 2022

BIM RefN M-13 Loth 25.06.2022; B RefN HI-1E Lot 02.06 2022, the
Standard Sciution preparation and certfisd by CRAcham Lid is
accredited fo 1S3 17034 and ISOAEC 17025

4. This ceriifcatn was carifiad anty for the insrumant we calersied.

5, This maun

foung acourmn s ot eakinrason only,

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

A,
SN

e
aaETsSLTIA A0S asr LS s ;:%
FrudugnsRasfUEn s TN Rty _’4,/‘:'//?\'-\";(‘\;

o ol i e T B - 475
Calibration Report
Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD (pH Meter}
Resoluion: 0.1 °C Model:  SevenEasy pH
Serlal No.: 1230525212 1D Mo LAE.WAS.003/(2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 Fage 4ot 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 25 %C & 1 °¢
Relative Humidity 5% = 5 %
Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by ¢ with standard th
- The Callbration is d by with @ known temp
from & standard resistance thermometer.
- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 { ITS-90 ).
2. Reference Standard §
Instrument Model Serlal No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER, 1521 ABS997 NATIONAL
TE 660039-01 | 10-Dec-23 FODD
Platinum Resistance Thermarneter (PRT) 385 509201 INSTITUTE
Support Equipment : - Low Temperature Bath (1S0CAL-6), Model: Europa-6 Plus Basic, S/N: 341592/2

3. This

Is traceable to | System of Units (ST Units),

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

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

7. Result of Callbration :

Wighout adjustment l:l After adjustment

F-C5-013 Rawisioen 01 Dates 20-04-85
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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

Serlal Mo 1230525212 ID Mot UAE.WAS.D03/2553
Manufacturer:  METTLER TOLEDD

Date of Calibration: 24 March 2023 PageSof 5

Calibration point: 15.0, 25.0 and 30.0 g
Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimwem depth of 120 mm.
- Dascription of probe, model ©  NJA SN: WA
Dimension of probe ; Dismeter 3 mm,, Length 130 mm.,
Sheath material : /A

uuc* Reading L= Value
(&) Temperature ("C) () +("0)
15.2 14.959 - 0.2 0.12
252 24,049 -2 012
30.2 29.999 0.2 0.12
Hote

- UUC™ ; Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty mulftiphed by coverage factor ke 2,
providing & level of confidence of approximately 95 %,

RN ¥ pe——

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

WaC-TETIETERS
CALBRATIGN D18

TEL.

Cert.No.: 23MM331
Page: 10f3

Certificate of Calibration

Equipment : Ebectranic Balance

Manufacturer - Mettler Toleda

Model : ABZ04-5

Serial No. : 1128312528

ID No. : LIAE AIR 01872550

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 90 %

Calibrated by : Suwit Imjai

Approved by :

Approved Signatory
{ ) Pomthippa Tameyakul
{+ ) Males Butkruea

Issue Date :

10 April 2023

Iy 95%

“tanshala 'muqu

Equipment - Electronic Balance Cert.No.: 23MM331
Condition As-Received :  Used Ham Page: 3of3
Reference : 23040015001
Result of calibration T
2, Effect of off center loading T gle
A mass of 100 g was placed 1o various position on the pan. AN A et
Front Frant

The weighing machine reading error obtained is given In the table Foo
Maximum difference betwean

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
measurameant method against standard welght,
Condition of this result of calibration
1. Reference standard Instruments:-
Instruments Modal Serial No. 1D Mo, Test report No.
1) Standard Waight Sat (E2) 15884 24053 TORCOOT MM-0010-22
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

lﬂﬂiﬂ‘iwﬂ

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
(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 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 1500003 -0.0003 029 200
200 200.0005 -0.0005 0.20 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-
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CORPOIATE

ERVICES 5:
AU TATTANAKAKN RD,
TEL 0

TECHNOLOGY PROMOTION ASSOUIATION (THAILANILTAPAN) m
CQUINMENT CALIBRATION AND TESTING SERVICES i
3 SCH |8, SUANLUANTE, SUANLUANGT BANGRUK 10040
FAX. (-2

b

WBC-TERTEITS
CALINATION 3800

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

Certificate of Calibration

Equipment :
Manufacturer :
Model

Serial No. :

1D No. =

Submitted by :

Location :

Recelved Order :
Calibration Date :
Amblent Temparature :
Relative Humidity :

Calibrated by :

Approved by :
{ } Pomthippa Tameyakul

{ ) Males Butkrues
{ w1 Suwit Imjai

Issue Date :

Hot Air Oven

Mammaert

UF 55

B216.1666

UAE. WAD D27/2555

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

Bargechak. Phrakhanong,

Bangkok 10260
Lab Floar 2

14 Octaber 2022
19 Cctober 2022
(26210)°C
(50230 )%

Preacha Hiahik

pproved Sgnatony

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

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-
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Equipment : Hot Air Oven Cert. No.: 22TM1420
Condition As-Received :  Used Itam Page: Zof3
Reference : 2210-05750C-1
Procedure Used :-

Calibration were cand using cal CP-0T02 according to direct measurement
mathod with Data Acquisition which with R T Detector { RTD ) and

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 :- [ * ) Without Adjustment
Function of UUC" ; Temperature Sourca

Fresh air setting : Close Environment during calibration
ST i Finished

% P Temp. ( °C ) 29 30

REL Humid. { % ) 47 a0

) o AC Supply { Volt ) 221 220

il

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

7 / C Paint
£ Position:| (104})°C | (140,180 }°C

-———
w

1 16-04RTD-01 | 21-047C-01
2 18-04RTD-02 | 21-04TC-02
) 3 1B-0ARTD-02 | 21-04TC-03
Prabe Installation Details : D‘f"“‘“""“"‘ :'3‘;""’“"‘" : 4 1B-04RTD04 | 21-04TC-04
a= 50 om w: : it 5 18-04RTD-08 | 21-04TC-08
b= 50 cm e 040 | im e 18-04RTD08 | 21-04TC-08
= 50 om b - o 00'0“503 " 7 1B-04RTD-07 | 21-04TC-07
eeelys B m 8 | 18-04RTD-08 | 21-04TC-08
8 (ref) | 18-04RTD-09 | 21-04TC08

wnaslimu

a1133252

TECHNOLOGY PROMOTIO!
CORPORAY ICFS 3 )
KARNROAL

ASSOCIATION (TE
CALTMRATION AND

S04 AT ARLLLANG. SUANLLANG HANGEOR,

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 :

Ap)

{ ) Pomthippa Tamayakul
{/} Malee Bulkruea

Issue Date : 24 Fabruary 2023

The Uneertainties are for o (N} ility of upy v 95 %




Equipment : Incubator Cert, No.: 23TM192
Conditlon As-Recolved :  Usad lam Page: Zof 3
Reference : F30202850C1
Procedure Used :-

Calioration were conducted using calibration CP-OTOZ g to direel

method with Data Acquisition which connected with Resislance Temperatura Datector | RTD )
The lemperalure scale used was based on [TS-80,

s result of callbration

1. Referanca standard instrument;-

Instrument Maodel Sarial No. Cart. No. Due Date
1 ) Dats Acquisition 349728 MYSE003411 22LM185 26 Nov 2023
2, This certificate is valid only to the iem 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 Envirenment during
. Z Temp. (°C ) 22 23
REL Humid. { % } &5 B1
Y o iaE AC Supgly ( Vot } 23 231
" Ref. Std.
Pasition : 1D No.:
1 20RTD-21
2 20RTO-22
A a 20RTD-213
Probe Instaliation Details : Dimension of Chamber : 4 20RTD-2/4
8= 50 om o= 033 m 5 20RTD-215
b= B as i 543 8 20RTD-206
e= 50 em H= 040 m 7 20RTD-2/7
Capacity = 00583 m' i ARRTDa
g (raf.) 20RTD-24/9

wnsslum

PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERYVICES X EQUIFMENT CALIBRATION AND TESTING SERVIC]

5344 PATTANAKARN ROAR S0 ANLLUANG BANGRL
TEL.0-

Cert. No.: 23TM727

Page: 1of3
Certificate of Calibration
Equipment : Incubator
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 Laboratery (302)
Received Order : 27 Aprit 2023
Calibration Date : 27 - 28 April 2023
‘Ambient Temperature : (26+10)°C
Relative Humidity : (50230)%
Callbrated by : Tawaichal Pama

Approved by ©
lory

{ ) Pomthippa Tameyakul
{/] Males Butkruea
() Suwit Imjai

Issue Date : 11 May 2023

The Uncertainties are for s confidence probability of approximutely 955

vt ropreaduced otk than in full. e e

Sanviees

@ limugy

ment. Calitmatios wul Te
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Equipment : Incubator Cert. No.: 23TM182

Condition As-Recalved 1 Usad Item Page: 3of 3

Refarence : 2302-02850C1

Result of Calibration :- {*) Without Adjusiment

Function of UUC® : Temperature Scurca

Fresh air setting © Closa

Callbration uuc* uuc* Ti Owarall Coverage
Paint Setting | Reading stability uniformity Variation | Factor
(¢ ("} ('c) (=€) (e (°C) (£"C) k
35.0 354 35.4 0037 0.56 0.85 0.30 2

c Measured Temperature | "C |
Paint Position
[di3] 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.
T y : The 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 and minimum measured temparaturas throughout observation
uuc® : Unit Under Calibeation

Nate The reported uncertainty of measurement was included stability and excluded unifarmity |

The reported uncariainty of measurement was based on a sfandard uncertainty muitiplied by a coverage
factor k, providing a level of confidence of approximately 95 %

-olo-
]
wnsilam

Equipment : Incubator Cert. No.: Z3TM727
Condition As-Recelved : Used Item Page: 3of 3
Reference : 2304-14B10C4
Result of Calibration :- {*) Without Adjustmant
Function of UUC*® ; Temperalure Source
Frash air setting @ Closa
Calibration | Uuc* | uuc® Temp T Overall

Point | Setting | Reading stability ion| Factor

(e (c) | ("C) (£°C) {ch 'c) L3

440 440 | dan 0.055 0.42 0.52 2
Calibration P {*C)

Point Position =

(c) 1 [ 2] 5] « T T e 7T 8 [oimty] (20

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 i al o at any one sensor.
: The maxi i of d temy 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

possibie 1o the pattem or homogenelty within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum d throug observation.

UuC* : Unit Under Calibration

Note : The reported uncertainty of measurement was inoluded stabllity and excluded uniformity .

The reportad uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, | g @ level of of i a5 %,

-olla-
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CORPORATE SERVIC] LU
53404 PATTANAKARN ROAD

51 AN

I ANG BANGROK 10250

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
LIBRATION AND TESTING SERVICES

Equipment : Incubatar Cert. No.: Z3TM727 TEL, i+
Condition As-Received :  Used llem Page: Zof 3
Reference : 2304-04610C-4
Procedure Used :-
Cal 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 ITS-20.

WaT-TE-TITs
CALIBRATION stn

Cert. No.: Z3TMT65
Page: 1of3

Equipment : Incubator
1. Referance standard instrument:.
Instrument Model Serial No. Cert. No. Due Date Manufacturer : Musmmied
1 } Data Acquisition 340724 MYSTD13711 221.M83 02 Jul 2023
2. This cerificate is valid only to the item calibrated on date and place of calibration. Mode! ; IN 75
3. This cerlificalion is traceable 1o the International System of Unit.
Result of Calibration (™) Witheut Adjustrnent Sarial No. : D317 0307
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
f IREL. Humid. { % } ki 8O 3 Soi Udomsuk 41, Sukhumvit Road,
4 % AC Supply { Volt § 231 23 Bangchak, Phrakhanong,
? g Bangkak 10260
s ] Position : Ref. Std, Location § Microbiology Laboratory (302)
3 ¥ ID No.:
1 18-18RTD-01 Received Order : 27 April 2023
2 18-18RTD-02 Calibration Date : 27 April 2023
3 1B-18RTD-03 Ambiant Temperature : (28£10)°C
4 18-18RTD-04 Relative Humidity : (50430 )%
5 18-18RTD-05
B 18-18RTD-10 Calibrated by : Prascha Hiahib
T 18-18RTD-O7
Probe Installation Details : Dimension of Chamber : & 22 1RTAE
st TERC Zam i 330 9 (rel) | 18-18RTD-08 Approved by :
b= 50 om = 040 m
= S5 aa < 056 5 { ) Pomithippa Tameyakul
Capacity = 0074 {/ } Malee El.utkruea
{ )} Suwit Imjai
Issue Date : 11 May 2023
The Uncertainties are for o confidence probability of approximat
v e v
tﬁﬂm‘ilﬂﬂ’l mnm'lumuqu
Equipmant : Incubator Cert. No.: 23TM7E5 Equipment : Incubator Cert. No.: 23TM7TES
Condition As-Received : Used ltam Page: 3of3 Condition As-Received :  Used ltem Page: 20of 3
Reference : 2304-04610C-5 Reference : 2304-04610C-5
Result of Calibration :- ("1 Withaut Adjustment Procedure Used :-
Function of UUC* ; Temperature Source Callbration wers using calibration procedurs CP-OTOZ according to direct measurement
Fresh air setting : Close method with Data ition which with @ 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 349727 MYS2003411 232LM1BS 26 Nov 2023
Calibration Measured Temperature | “C ) " ]_ . .Mqul E 5 4 et
Point Fosition 2. This carificate is valid only to the item callbrated on dale and place of calibration.
(cy 1 ] ) l 3 | 1 l 5 | B | 7 | B | 3 fref) [#€) i.Thi: :zﬁﬁamn I Ifamahle,: o :::u:mir::l_mrlai Syt-stam of Unit.
370 | 37.164 | 37.118 | ar.078 | 37.121 | 36862 | 37.029 | 36.822 | 36.823 | 36905 | 0.30 Result of Calibretion :: ~ (*} Without Adjustman
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
+ The 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
possible to determine the temperature pattern of homogeneity within the chamber under steady-state conditions (AC Supaly { Voit ) 220 221
Overall Variation : Tha Difference of tha i and minij J1] throughout
uuc* :  Unit Under Calibration Rel. 51d.
Mote : The raported uncerainty of measurement was included stability and excluded unifarmity . Position : 10 No.:
H
The reporied uncertainty of measurement was based on a standard uncertainty multipiied by a coverage 1 20RTD-2/1
factor k, iding a leval of e of approgi 85 %. 2 20RTD-2/2
3 Z20RTD-2/3
-olo- 4 PORTD-244
5 20RTD-2/5
B 20RTD-2/6
T 20RTD-2IT
Probe Instailation Details : Dimension of Chamber : 8 20RTD-2/8
e EQ. com D= v3E 8 [ref.) 20RTD-219
b= 50 om W= 042 m
c® 50 om H= 056 m

Capacity = 0.075 m

tamnﬂu'- wneslim



AILAND-JAPAN)
§ AND TESTING SERVICES
NLUEANG BANGKOK 1035

CORPORATE SERVICES
S34U PATTANAKARN RE
TEL

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 Sigratory
{ ) Pomthippa Tameyakul
() Malee Butkruea
{ ) Suwit Imjai
Issue Date : 11 May 2023
The Uneertainties ure for a confid [ ility of appr ly 95 %
= 1, excey
- e n g
en@3 luAIuAM
Equipment : Incubator Cert. No.: 23TM728
Condition As-Received :  Usad ltem Page: 20of 3
Reference : 2304-04610C-6
Procedure Used :-
C ion wera using cali [ dure CP-OTOR2 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 |s traceable to the Intemnational System of Unit.
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Closa during
Beginning Finished
Temp. (°C } 25 z2
|1/ REL Humid. { % ) T8 &3
2 L AC Supply ( Volt ) 231 231
] [=]
1 3
g iy Position ¢ Ref. 5td.
7 ID No.:
H I HZ
& & 1 22-18RTD-21
| 2 18RTD-2/2
A o D
W2 iz s 3 18RTD-213
- 4 18RTD-214
W 3 1BRTD-2/5
B 18RTD-2/6
7 1BRTD-217
Probe Installation Detalls : Gimension of Chamber : L 18R1D-2/
a= 10 cm o= o050 m 8 fref.) 18RTD-2/9
b= 10 em W= 0B m
C= 1 &m H= 0Bl m
Capacity= 028 m'
]
enaila

D)

Equipment : Incubator Cert. No.: 23TM728
Condifion As-Received : Used item Page: 3of 3
Reference : 2304-04610C-8
Result of Calibration :- {1 Without Adjustment
Function of UUC* : Temperature Source
Frash air setting : Close
Calibration | UUC* uucr Temperature Temperature | Overall | Coverage|
Point Sefting | Reading stabillty uniformity Variation| Factor
1ch {*G) | (€} (£°C) £ (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 {"C) i
Point Position
{"C) 1 2 3 4 5 & T ] 9 [ref.) (£°C)
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 stabillty : One-half of the greatest il difference of d el at any one sensor
Temperature uniformity : The maximum diff of d 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 o ine tha e pattern of il within the chamber under steady-state conditions.
Overall Variation : The Differance of the i and i d throughout of

uuc® : Unit Under Calibration
Mote : The reported uncertainty of measurement was induded stability and excluded uniformity

The reported uncertainty of measurament was based on & standard « Itiplied by a
factar k, providing a level of confidence of approximately 85 %.

-olo-
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&= DKSH

Certificate of Calibration

Balance Certificate Mo.: C01223732
PXE23 Issued Date: 09 December 2022
Serial No. (orID.).  CZ36754745 Job No.: KSPRZZ155T6
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 53%RH &+ 3.9 %RH

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

Calibration By: Mr, Adisai Maknol

Calibration Date: 09 December 2022

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

Traceabiiity: This certificate is to the SI Units d by National Institute of Matrology

(NIMT}, Thailand through DKSH Technology Co., Lid. Certificate No, CO2221765

{Mr, Adisai Maknai} (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

Imtamatiorsl o nafesrsl stanciard or athar recoprized natonal starserd |sbormtores.
mwmmuummmhmmummmhnmmwab
prowide 8 level of confidence of apgematety 5%, It i debermined In acoordance with the Guide o Expression of Uncarssinty in Massursmant (GUM).
Thass resuts may be affected by deviations rom speciied condilions. The resuls rekste orky o e Rems lesied, calbreted or samplec. The mpart shall
ot b reproduced mecept in il withoul approvel of DHSH Technoiogy Limited.

VAnin M i TuTRE e
DHEH Tachnology Limed

wnslumugy

CAL-FM-CO1-14: 12 Sep 2022

1280
‘I533 Suktumwi Fises, Rangchek, Plisktancry, Bacguck 10260
00 Emat attn:

Dedvering 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
@ ] (@) (@ (@
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
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: RVICES e
A3 PATTANAKARN ROAD SOL anl]
TEL -2

NES-TISLTIAITERS
CALERATION 0908

Cert. No.: 23TM783

Page: 1af 3
. . .
Certificate of Calibration

Equipment : Auloclave
Manufacturer : ALP
Model : CL-40L
Serial No. : BOBTE3
1D Mo, : UAE MIC. 026/2563
Submitted by : United Analyst and Engineering Consultant Co. Lid

3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10280
Location : Microbiology Laboratary (301)
Received Order : 27 April 2023
Calibration Date : 27 April 2023
Amblent Temperature (2610 )C
Relative Humidity : (50 +30 )%
Calibrated by : Preecha Hizhib
Approved by :

Ay ! ry
{ ;) Pomthippa Tameyakul
t/] Malee Butkruea
() Suwil Imjai
Issue Date : 11 May 2023
The Uncertainties are for a confidence probability of appreximately 95%
fcate iy ne be reproddeced athar fea
e Hesdl oof Curpurate Services 3 | Eguip
Ll
ennslumugy
A DO53944

Equipment : Autoclave Cert. No.: 23TM763
Condition As-Received : Used ltam Page: 3of 3
Referance - 2304-D4610C-2

Result of Calibration :-  { * ) Without Adjustment

Function of UUC* : Temparalure Source

Operating parameter Set : Temperature = 1150 °C
Starilization perled = 15 minute

uuc* uuc Average® Pressure | X Coverage
Setting | Reading | Position ing = g Y| Factor
("c) ("c) (c) (£°C)| (MPa) | (#°C) K
1 115.213
1150 115.0 2 115.166 0.22 o.oe 0.75 2
3 115.260
o i Set; Temperature= 1210 'C
i period = 30 minute
uuc* uuc* Average® Pressure || = Coverage
Setting | Reading | Position x i Factar
(*c) ey ("c) (£°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

Mote | The reportad uncertainty of measurement was included 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 %.

-olio-

- -

mnmi‘lzimuqu
a 1159967

Equipment - Autociave Cert. No.: 23TMTE3
Condition As-Received : Used ltem Page: 20of 3
Reference : 2304-04610C-2

Procedure Used :-

G ion were d using in-h ibration procedure CP-OTO3 according to direct

measurement method with Data Acquisition which cannected 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 Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MY59003411 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 calibration covers y 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

ol i and il in of infectad 3 i io be
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or vetarinary purposes which are directry concemed with patient care, or those used for fabrics subjected to
sterilization which are required o be dry at the end of cycle.

Result of Calib {* ) Without Adjustment
Function of UUC* : Temparature Scurce
2! Environmental
e s TIREN, __;__-.-‘ ("C] [(%RH)[ (Vo)
Beginning of Calibration 27 ] 220
ch Finished of Calibration 27 58 220
Ref. Std,
Position Description
1D No.:
1 Canter of chamber 18-20TC-04
2= |Temperature sensar 18-20TC-05
3 Exhaust port 18-20TC-08
1R
tensnslamugy

a 1159968

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORAT

RVICES & QUM

T CALTRBLATION ANIHTI HVICES

3344 PATTANAKA
MBS TRLTISITEID
FAX (17T CALIBRATIGN 0400

Cert, No.: 23TM249

Page: 10of3
Certificate of Calibration
Equipment ; BOD Incubator
Manufacturer : Arca
Model : UC4-1320
Serial No. : 13URC48013201
1D Mo, ; UAE.WAD.D15/2561
Submitted by - United Analyst and Enginesring Consultant Co, Lid,

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

Location ; Lab Floar 2

Received Order : 15 Februsry 2023
Calibration Date : 15 February 2023
Ambient Temperature : {26 10) c

Relative Humidity : {50+30)%

Calibrated by : Preecha Hiahio
Approved by :

Approved Signatory
[ ) Pomthippa Tameyakul
[J"’] Malaa Butkrues
() Suwit Imjsi

Issue Date : 24 February 2023

The Uncertalnties are for o confidence probability of approximanely 95%

A 0051478
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Cert. Mo.: 137Mauq
BOD Iicobuto,

Aveo

Model: Vca~1320

I0 Mo, © UAEWAL. 015 (g6

Equipment : BOD Incubatar Cert. No.: 23TM2a8
Condition As-Received :  Usad ltam Page: 20f3
Reference : 2302-D2970C-1
Procedure Used :-

Calibration were conducted using callbration procedure CP-OTO02 according to direct messurement
mathod with Data Acquisition which with Resi T Datector { RTD ),

The temperature scale usad was based on ITS-80.

Condition of this result of calibration

1. Refarence standard instrument:-

Instrument Model Serial No. Cert, No. Due Date
1} Data Acquisition 48724 MYST013711 22LM83 02 Jul 2023
2. This cerificate is valid only to the ilem calibrated on date and place of callbration,
3, This [ to the ional System of Unit
Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Avaitable Envi during callbrati
ginning Finished
Temp. (°C) 28 31
REL Humid, [ % ) 63 87
AC Supply { Vaolt ) 220 220
= . Ref. Std,
Position : 1D No.:
1 22-1BRTD-211
z 18RTD-212
3 18RTD-213
Prabe Installation Details : Dimension of Chamber : 4 18RTD-214
a= 10 om = g2 m 5 18RTD-2/5
b= W0 om = 12 m B 18RTD-26
Re: A B = P 7 1BRTD-217
Capacity = oes 8 18RTD-2/8
9 (ref) 18RTD-2/9
~ 44anca7
Equipment : BOD Incubator Cert. No.: 23TM243
Condition As-Received : Usad ltem Page: 3o0f3
Reference : 2302-02970C-1
Result of Calibration :- (*} Without Adjustment
Function of UUC* : Temperalure Source
Fresh air setfing : MNat Avaltable
Calibration | Uug* uuc* T T Ovarall Coverage
Point Setting | Reading stability uniformity Variation Factor
() (*c) [ld] (£°C) (e (el (£C ) k
20.0 200 183 0.32 0.57 1.0 0.50 2
ey
Point Position
Lc) 1 2 3 | a [ & [ 7 [ 8 ] s8iref
20.0 20086 | 19816 | 20386 | 19876 | 19.873 | 19.838 | 18.837 | 19.821 | 19.949

Average” : The average of 30 valuss in each posifion,

at any one sensor.

Temperature stability : One-half of the greatest maximum diff of
Temperati y : The i of P
temperature af the reference location which are abserved at the same time or at as close an chsarvation fime as
possitle {o delermine the lemperature pattern or homogeneity within the chamber under steady-state conditions,
‘Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation

at any sensors and the measured

UUC* : Unit Under Calibration
Neote : The reported uncertainty of measurement was included stabiilty and excluded uniformity .

The reporied uncerainty of measurement was basad on a

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

-alo-

uncertainty

bya

a 1149512
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Food industrd Lsboratory Senice Certer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTICN
Modal: 2520 Serial No.: 91794469

Resolution: 1 T ID Mo: UAEWAS.D11/2560
Manufacturer; FOSS

AUENSELLRLLNSTSE aar LSS
AUEUSHISASuUUEN S e mNSsUS T TS

Foundamon for Development Natonal Food stiune
Food ciming Laboracny Sence Cener

Verification Certificate

Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
g ¢, F 10260
Page 10f4
Equipment: HEATING BLOCK 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 Calibration Laboratory

Date of Issue: 10 April 2023 for the Team
The are for a y of by 95 %o,
This Cartificate I Issued In accordance with the conditions of accreditztion ganteu by U\eTnaJ Laboratory Accreditation scheme which
has assessed the measurement capatiity of the laboratory and s national standards and o the units of

reaizad &t the national standards lsboratory. This uwnme may not be reproduced other than i full

exgapt with the priar written app-wl of the National Food Institute,

Date of Calibration: 30-31 March 2023 Fage 2of 4
Location: Laboratory Room, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature [ 25 + 3 } °C

Relative Humidity (55 +15) %

Line Voltage (220 + 10 ) volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R Into its heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on TS - 50,
= All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument @

Instrument Model Serial No. Certifi MNo.| Due Date Through
Digital 349704 MYS4S455TE/MY421B4453 : N.M, Technical
with Thermocouple Type R TEE181-103  CHE181-103 Ll SMay-2023 | conree Labaratary

3. This certificate is traceable to intemational system of units (51 Units).
. This certificate was certified only for the instrurment we calibrated.
5. This resuft of calibration was found accurate as shown on date and place of callbration anly,
6. Condition of Calibrated itern ©  Good
LUC* Description
Time of Record - Howr 300 Minute At ar ¢

7.Resutof Calibration : | X | Withoutadjustment || After adjustment

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

F-C5-009 Revision: (1 Date: 20-04-65

gEarrEsudE Ty atsdaan Iamas
AUELSTSAaoUEMsaas rssUE IS

Fourdanon for indusial Developrent Mations! Food nsthute
Food irdustial Laboratoy Senice Certer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial Mo.: 91794465

Resalution: 1 °C ID Mo UAE.WAS.011/2560
Manufactures: FOSS

Date of Calibration: 30-31 March 2023 Page Jof 4

Calibration point: 3|0 ¢

Calibration result:

Reporting of Temperature

- i
e vl el e P

1 380 380 0.96 3 21
2 380 380 0.40 37728 2.1
3 380 380 1.18 377.82 2.1
4 380 EL .44 377.19 1.6
5 380 380 0.1 37730 16
& 380 380 014 377.90 16
7 380 380 117 373.85 2.1
8 380 380 033 376.96 21
9 380 380 0.14 37418 21
10 380 380 0.96 37856 20
11 380 380 1.4 37834 2.0
12 380 380 0.35 378.06 20
13 380 380 0.48 377.05 16
14 380 380 038 375,19 16
15 3B0 380 0.50 377.48 16
16 380 380 048 37833 1.7
17 3B0 380 0.71 377.50 1.7
18 3B0 380 0.35 37677 LY
19 380 380 0.84 377.06 1.8
20 380 380 0.41 378,58 18

Bote;

- Uuc* = Unit Under Calibration

-Immersion depth of standard thermormeter in tube level high of sand is equal heater plate of UUC.

- Stability = One-half of the greatest maxi i af | at one sensors,
for at least half an hour after reaching steady state.

FC5-00% Revision: D1 Data; 20-04-65




FOSS

Customer Service Report | Report No: | 8411
Verification Report =1 2"7.’{."5' /23

Bkt | Thwld
[ Gsomer ] VAE [hddress:
| T | T 2 (e (| g #3q0512
Certificate No.: 2302413-001-01
Haurs Travel To Customer Labour Tratvel Fram Customer
Eaqui) t: HEATING BLOCK DIGESTION T T
quipmen TION Start @3 e L Bu..oo ™ | — hy
Model: 2520 Serial No.: 91794469 Finish [$10s 12
Resolution: 1 °C 1D No. UAEWAS.011/2560 lob Type
Manufacturer: FOSS Apptication Speclal Standard
Mermal Courtasy Wisit | Ingzadlation | Traising
Date of Calibration: 30-31 March 2023 Page 4 of 4 Tatribator : PAAA Onboarding | Tuote [ IR House
Calibration peint: 380 °C mernal Warranty | Hepair | M "
Calibration result: Continued Digital Service Sales suppart | Rermate | Cthar
) [ PO/ Quate Numbar; T |
Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW [ Pmatwee | Foomamp, ool | | EFTIeT |
@ @ Details of Work | Test Condition / Status
~ Vilgrs fonction lab  powe el G170 S
:
@ @ @ @ = P Tea Tt G gp P - EiF Sjergies |2 o=
L T Y e T e L e D T A
° = W gt SobSh Wed G tzan Gowwmbey e
= BT e ey Sfedin ey ? S48 - oA~
@ @ @ il L T s (-rlr'l;. alve A B = 54 A s
— MRERUMEINE N Wt bep val - jou ] (Hbell el = 5| | T
@ @ e e T G A = T i
~ Nogw Blasfe = oyl 'n/fcbw}lq e e re
380°C Instrument Ready for Usa T ox [ Notok [
L Part Na- Batch Description [
(] Fouhinb v 17, 0F. 20t Foon TM Eif kTvee/dkt 1L Me T
om/off
Sensor Installation Location
Note:
Uuc* = Unit Under Calibration
<Immersion depth of standard thermomater in tube [evel high of sand is equal heater plate of UUC.
- Stability = One-half of the greatast i difference of d at one sensors, this repart Is accurate and comalete
for at least half an hour after reaching steady state, Sigad FOSS signed Custamar T
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage facl L= Cli ot @2’ Ll
oviding a level of confidence of approximately 95 %,
provieng rieene o Aty i 'Would you be willing to participate i o brief survey in order to tell us how we performed? 01 pheti, B s ot oo A
------ e L T
F-CS-D08 Revision: 01 Date: 20-04-65
'
wnanslupun

F FOSS South East Asa
3388 Sinnrat Building, 25th - 26th Flaor, Unit Mo, 3388,90,
o S S I o S S Bama v Raad, Klangton , kKiongtaey, Bangkok, Thailand 10110
Customer Service Report | Report No: 6623 Customer Service Report I Report No: 6534 J
—r— AT — —r—

Evai e Address: [cstomer ] %
| Instrument ] rrsiag [Geriat ] stsgacsg [ Tnstrument: |

Hours Travel To Customer Labour Travel From Custarmer Hours Travel To Customer Travel From Customer
Start 800 s i€ .30 E5 Start ;] L x 5
Finish . 50 30 miny Ehrs. 1¥.30 § Finlsh . *

Application Special Standard Applicatian Spacial
Marmal Courtesy Visit 3 Training Narmal Courtasy Visit . Traning 4
Distributor PMA Onboasrding Quote In Houss Distributar PMA Onboarding Quote in House
Internal Warranty Repair ] Irternal Warranty Fepalr )
Digital Service Zales Suppart Remote Othar Digital Service Sales Support Remota Dilver
[ PO/ Cuats Number: I = | [ PO/ Quate Number: | |
FAAT) T S5 cad [ comractmo. | Spacrie | I PMATYRE | T [ convactho. | T ]
Detalls of Work / Test Condition / Statws Details of Waork | Test Condition / Status
L
 Dacick S Ao ol ) Ok 5
el B wit 553
- ke freoie Matn e Alkal _se ke g ghnies oK
- edon vpdes nna, 0 Do PO S
L
Instrument Ready for Use T ok | wetox | y for Use [ ok T wetok |
Part No; Batch Description aty | Part No: Bach ary
| canfirm this repart is acourate and complete | confirm this repart is sccurate and comalete
Signed FOSS Signed Customer Signed FOSS Signed Customar
Name Name Nama

| woul\d,nuh:wmhmmﬁﬁg'eﬂlemnhrfq!sumrhurdwwleﬂu:bsww |

[ Would you be wiling o participate in a brief survey in order ta tell us how we performed? |

l.ﬂﬂﬂ‘ﬁhiﬁ'wﬂ&l , wnms‘ldmuqu



Installation Qualification

Kjeltec™ 8100 Distillation Unit

This 1Q applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The i llation is performed by FOSS trai

1 Intended Use

i service

Kjeltee 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical

AB's Application Notes.

2 Purpose

This installation Qualification is designed 1o assure that:

The Kjeltec mstrument is received complete, with all required parts in good condition.

« The location of the instrument is envi iy and icafly suitable
» Thei is led and d correctly
= Suitable electricity and water are supplicd to the i see table 2 for
3 Identification

Description Serial Number

Kjetiec B100 Distillation Unit q1% §9052

FOSS Analytical AS
69 Slangerusngads
Di-2400 Millerod

ermark

w45 T010 2370
45 7010 331

Wt wwwfom di

Clastasnas Support, 6001 7242 { Hev, 1

5 Installation

supportBios dk

FOSS Analytical AB Tol 446 47 361500
o 70 Pax +46 42 340345
SE-263 31 Hogands E-mil support@ioes dk
Sweden Wik wanew, fiots 0k

enanslumuge -

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
0, write “Y™ in the right column of the table immediately following.

Location Requirements Acceptance Criteria Pass (Y/N)

Adequate space for instrument Dimensicns 48x58x53 cm ¥

AL supply available for instrument 200-240 V ¥
50/60Hz

Curant oA ¥

Cold water supply available 2 Limin at 30°C Y.

Drain For coaling water and waste (depending s
on local waste disposal legislation)

Ambilent temperature M, 40°C Y

Ambient humidity Max. BO% relative Y

| tnternal fuses T10A AH | J

Cintmes Suppor, 063 241/ ey, 1

wenanslumuge -

4  Control of Received Equipment

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list (shipped with the instrament) 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 5o,
write “Y™ in the right column of the table immediately following.

Packing List ltem

Acceptance Criteria

Pass/Y/N)

Kjeltec 8100 Distillation Unit

No visible damage, received in
undamaged FOSS Analytical's standard
shipping container

Y

Accessory kit, according to packing
Iist

Included. Mo visible damage, received in
undamaged FOSS Anafytical's standard
shipping container

Handling device for digestion tube

Included. No visible damage

Tanks with level sensors for Waste,
Alkali and Water

Included. Mo visible damage

Receiver flask

Included. No visible damage

One digestion tube 250m|
One digestion tube 100 mi

Included, No visible damage,

Tube adapter Included. No visible damage. ¥
User manual Kieltec 8100 Distillation Unit Y
IOwners quide l Kjeltec 8100 Distillation Unit ¥
Quick guide Kjeltec 8100 Distillation Unit T

Spare parts manual

Keltec 8100 Distillation Unit

Application notes

AN 300 included
AN 303 included

Custsisr Suppart, BHA3 13
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5.2 The instrument must be assembled correctly
Verify that all tubes are correct connected. If so, write Y™ in the right column of the table

immediately following,

0000
Jao

000 [

NN

*} Receiver solution in
Alkah in

Power

Mot used

External titration module
Level sensors

Cooling water in (tap water)

o par e SR

11. Drain
12. Cooling water aut {tap water)
) Only on Kjeltee 8200

0000 |

— BO00AZ0R

Deionised water in (steam generator}
Deionised water in (dilution water)

10. Waste water out {tube drain vessel)

=l
]
]

Instrument Tubing Connactions Acceptance | Pass
Criteria {YIN)
2
Wisual r
verification
- by installer

Custamer Suppart, 6003 12421 v, 1
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5.3 The instrument should be assembled and powered up
Connect the distilling unit to the power supgl
expected response is obtained. 1f so, write
following.

6 Summary of Deviations/Comments

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

Perform the start up procedure and check that the
in the right eolumn of the table immediately

" Deviation [ Action Comment
Action Expected Response Pass (Y/N) ! —
Switch on the power The instruments start up and the seff test - 1
will rum. |
The sample counter shows the number of Y =~
analy since first power and = {
the Software Version shows the version |
| of the instruments software. | | t | —
| Adter start-up, Program 1 is loaded and | L —
1 ; Y
the Analyse menu is displayed
Turn on the cold water tap No visible reaction ¥ 7 |Q Documentation
Pross the "Manual” view | The Manual menu is opened ¥ Upon ful pletion and ding of all instructions above, sign and date this sheet below
= 1 = g If required by customer. leave one signed copy with instrument.
Open the door with the handie, . . . .
place the test tube and receiver flask e If customer’s internal procedures require further reporting or witnessing of results, execute thuse
| in position. Close the door. procedures as required.
| select Dilution and press Start Water s added to the tube v
I Installed By:
Select Alkali and press Start Alkali is added to the tube ¥
| Select Steam and press start After heating up, steam is entering the " Corpariy:
| tube
i Sedect Drain and press Start The tube is drained Y Customer Name:
Company:

Date completed:

enaslumugy S—— wenanslumuny

Operation Qualification

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 a mean value,

Kjeltec“‘ 8100 Distillation Unit I Choose “Manual™ in the menu. (When starting up the instrument Program 1 is loaded)

2. Open the safety door by pressing Open and place a tube in the instrument. Close the safety
This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS Soux
Analytical. The operation qualification is performed by FOSS trained service Water
personnel. 1. Press Dilution and then press Start. 80 ml of water will be filled into the tube.
1 ||"|te|'lded Use 2 :!T:::m the collected water in a graduated measuring glass and note the result in table |
Kjeltee 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical 3, Check accoptance criteria in the table and make the judgment if passed or not,

Application Notes,
Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the
User Manual.
2 Purpose .
) - R . ) Alkali
Iln-..p_mcgduw is designed to test the function of the instrument according to factory test I Press Alkali and then press Start. 50 ml of alkali will be filled fnto the tube,
specifications:
. 1 Measure the collected alkali in a graduated measuring glass and note the result in table |
»  Alkali volume Beloiw, =
v Bistilhion Acouraoy 3. Check acceptance criteria in the table and make the judgment if passed or not
»  Distillation Repestability

Table | Volume comral

3 Identification

. | Test Expected result Passed (YIN)
| Description Serial Number .
i o= | Wiater volume 76- 84 ml
| Kieitec B100 Distillation Uinit, 200-240 V S0/60 Hz 9 "
& mi
| Alkali volume A7-54mi AV
m

i wonanslumunu naslupugy




*) Note! Please also note that the below calculations must be adjusted it other purity levels of

4.2 Verify the distillation procedure, accuracy and ammonium salts are used. A certificate for the chemical supplicr should be available
precision
The distillation principle is to convert ammonium (NH4 ) into ammonia (NHz) by using an alkali
3 0 Purity Nitrogen content
(NaOH) and thereafter steam distil it into & receiver flask containing boric acid and titrate with
standard acid solution using colorimetric end-point ion, A ium sulphate, a 5% 2.09% 4
with known ammeonia content, can be used to check the accuracy of the distillstion. The recovery is 99.5% 21.12%
caleulated from obtained result, -
- i . 99,7% 21.14%

The way to perform this test will be described in the following.

99.8% 21.16%
(;hernn:a! Check 99,9% 21.18%
Use ammonium sulphate (NHa804 pority = 99.5 % %)
Mol. weight = 132.14 g/mol, Nitrogen content in ammonium sulphate (99.5 %) = 21.09% *) o 0,109
Analysis conditions according to AN 300 (0 e = g 1 N 514,007 %100

W Nitrozen = - T
Water 80 mi - 2112

HE e

Alkali 50 ml NaOH (40%w/w)
Receiver solution 30 ml boric acid (4%)

e " ¥ =N lity : - :
Distillation time & miliinss N = Normality of titrant to 4 places of decimal.

SAfE 5 seconds
Titrant 02N HCI 9% Recovery = %& *100
For reagent preparation see Appendix A
1. Start the instrument and run two blanks without chemicals according 1o above analysis
conditions, distil into & receiver flask containing boric acid. Titrate with a standard acid ma SmPe
salution using colorimetric end-point detection. I the blanks are less than 0,2 m continue with .
the recovery tests: (% e-sas 215%
2. Weigh 0.15 g ammonium sulphate into a tube, Prepare 6 samples (fubes). P
3. Run the six samples according to above analysis conditions. Titrate with & standard acid H
solution using colorimetric end-point detection. cl
4. Caleulute the recovery ding 1o below equati Expected results of recovery should be ey
100%:1%. LY
!I Recovery test Expected result | Passed (Y/N)
Blank value (water blank) 0.05-0.20 ml v
Recovery
Accuracy 93-101% Y
Precisian 50 1% \If
[ L}
Cuntomer Support, SO03 746 / Rev, 1 lﬂﬂﬁ'ﬁ‘h‘ﬁququ 0y Cumtemar § T, GO0 T8/ Rev. | lﬂﬂﬂ'ﬁ‘luﬁ'n.lﬂu 7
5 Summary of Deviations/Comments 7 Appendix A
Deviations from above requi are specified below and any corrective actions are noted. .
7.1 Preparation of Reagents
Daviation Action Comment
7.1.1  Alkali
Tao 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 above 40 % as this will kead to erystal formation impairing the function of the
pumps. If you can only buy concentrations > 40 %, dilute it belore use,
7.1.2 Titrant acid, determination of concentration
6 OQ Documentation To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HC|
{hydrochloric acid) ion is what it is supposed to he. A titration against a predetermined
Upon suceessful completion of tests above, sign and date this sheet below. 1f required by customer, solution of sodium carbonate as described befow is thus necessary. Incorrect HCI concentration can
leave one signed copy with instrument. otherwise cause substantial errors.

If customer’s internal procedures require further reporting or witnessing of results, execute those

procedures as required. +  Standard substance

Weigh spprox. 10 g of anlydrous sodium carbonate (N&,COs). Use a mortar to make a fine

Performed By: powder. Dry it for | b at 265 °C or 2 h at 200 °C. After cooling in a desiceatar, transfir the
sodium carbonate to a beaker with a tight lid. Store it in a desiceator.
% + Indicator solutions
Dissolve 0.1 g methyl red in 100 mi methanol, Dissolve 0.1g bromocresol green in 100 ml
Customer Name: methanal.
»  Procedure .
Company: Weigh approx. 0.4 g of the standard substance, using an analytical balance, note the weight
{W). Transfer the sodium carbonate to a receiver flask and add 40 ml of HyO (distilled or
Liate coipleted; 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. Mote also this volume

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

Note! Temperature changes will influence the volume and the concentration of the titrant
solution. The working temperature of the titrant should approxi that of its

during lardization. If temg ions are necessary, sufficient accuracy may be
obtained by use of a correction table. (ADAC 942.25)

Customer Suppees, 6003 7345/ Ruw, 1 lana’]s‘luﬁ‘)uqu sm Custmar Suppert, 6003 7248 / Ry, 1 Lanﬂ']s‘luﬁququ 507



7.2 Calculation
18,870,

Malarity (M} =(—"~'-—-‘~j
A+ A+ 4

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

Note! The colour change of this official procedure (ADAC 936.15) may be difficult to see,
therefore & pH meter or 8 mixed indicator (e.g. 0.1 g Methy| red and 0,1 g Bromocresol 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 sccurate results the receiver solution is adjusted so that a small (0.05-0.20 mt)
positive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
prepared by dissolving 400 g of boric acid in about 5-6 | very hot deionized water, Mix and add
more hot deionized water to a volume of about 9 1. Cool the solution o room temperature and add
100 ml of bromocresol green salution (100 mg in 100 ml methanol) and 70 ml of methy! red
solution (100 mg in 100 mi of methanol). Dilute to 10 | with deionized water and mix carefully.

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

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

I. 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 hydrosdde salution until a neutral
erey colour is ebtained. Caleulate the amount of sodium hydrexide solution necessary to adjust
the borie acid solution in the 10 | flask with the formula: ml 1.0 M alkali = m titrant x 40

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

3. Tocheck proceed as follows using 25 mi of the boric acid solution. Run a blanlk. 1f 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 HCI direetly into the boric acid tank, mix it carefully and
repeat until a reading of 0.05 - 0.20 ml HCI is obfained. I a positive blank is not achieved, add
further small quantities of 1 M NaOH and repeat the check until a satisfactory value is
achieved.

Customes SupporT, 6003 7246 / e, 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
incresed by adding a salt (K380,) to the digestion mixture. [t's important that the optimal ratio
between 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 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 procedure specified 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:

Ammanium sulphate [(NH.);S0,], min. 99.5 % (mass fraction), with certified purity.

Note: The above chemical is Ily readily le with a certificate
specifying the purity.

Al ivel: ium iron(11) sulpl {NH.)z Fe (SO4); x 6 HaO, with certified purity may be
used.

Tryptophan (CyHizN2O), minimum assay 99 % (mass fraction). Nitrogen content 137.2 ghkg. Do
not dry in an oven before use.

Acetanilide (CgHyNO), minimum assay 99 % (mass fraction). Nitrogen content 103.6 plkg. Do not
dry in an oven before use,

Sucrose, (Cy2HaaOy), 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 currently used procedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 £ 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 should always be greater
than 0.0 ml. Blanks within the same lab y should be i across
time.

4.3 Recovery Tests
Regularly run recovery studies 1o check the of dure and

= Nirogen loss. - Use 0.12 g ammonium suiphate and 0,67 g sucrose per flask weighted to the
nerest 0.1 mg, Add all other reagents as stated in the method currently used (Kjeltabs, HaSC,
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

ding 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 — Distil 0,10 - 015 g +0.0001 g ammonium sulphate,
omitting the digestion stop, The recoveries should be =995 %,

Note: Results less than 98.5 % or more than 101.0 % in either of the

recovery tests indicate failures in the procedure and/or inaccurate

concentration of the standard volumetric hydrochloric acid solution (should

be adjusted to four decimals accuracy according to procedure in AN,

00)
Customer Suppart, 5003 7363 / New. 2 Laﬂa"ﬁfuﬂ‘)\.lﬂll

2t

Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PO applies to the Digestion system 25082520 (including exhaust and scrubber unit) snd
Kjeltec 8100 Distillation Unit hy FOSS Annlytical. The user of the instrument
performs the PO,

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeltec 8100 Distillation Unit are
i for lab y use analyzing p 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) ineludes the process of demonstrating that the Digestion
system 2508/2520 (including exhaust and scrubber unit) and the Kjelee 8100 Distillation unit
consistently perform according to a specification appropriate for its routine use. Main activities in
the PO phase ure;

+ Preventive maintenance

«  On-going verification tests

This document suggests routines to fulfill the requirements for an scceptable PQ 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 Kjeltee 8100/8200 Distillation Unit, chapter 5. Maintenance. A yearly service is

e ded (service il

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

FOS5 Analytical ATS Tl w70 1

£ Sang de Fan +45 7010 33

OK-34 E-mall suppors@ifoun.dk

Denmark Wl woww foss.dk . Wil wwase e

Cumtomer Support: 7003 73631 lew. 2 L‘aﬂafls‘luﬁququ s

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

e 14.007(F: = Vo) N x 100%
"

Wy is the nitrogen comtent of the sample, expressed as a percentage by mass.

Vi is the numetical value of the volume of the hydrochloric acid standard volumetric solution)
used in the sample test, in milliliters, expressed to the nearest 0,05 m).

Fa i the numerical value of the volume of the hydrochloric acid standard volumetric solution
used in the blank test, in miliiliters, expressed to the nearest 0.05 ml.

N is the numerical value of the exaet normality of the hydrochloric acid Jard
solution, expressed to four decimal places.
n is the numerical value of the mass of the test portion , in milligrams, expressed to the

nearest 1 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, chapier § Maintenance,

6 The Maintenance Record Charts

This recard 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 t help you in the unlikely event &
system malfimction,

Custainer Support, G003 7963 £ Rew. 2
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TISCH ¢

Environmental

RECALIBRATION
DUE DATE:

July 5,2023

Cal. Date:  July 5, 2022 Rootsrmeter 5/N: 433320 Ta: 297 K
|Operator:  Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  G25A Calibrator s/N: 158M
Vol. Init | Vol. Final Avol. ATime ap AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2| 1 1.3240] 3.2 2.00
2| 3 4 1] 0.9480] 6.4 4.00]
3 5 6| 1 0.8480 7.9 5.00,
4] 7 8| 1 0.8060] 8.7 5.50
S| 9 10 1] 0.6670] 12.7, 8.00
—_—
Vstd Qstd a [ QH( Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9860 0.7447| 1.4073 0.9957| 0.7521 0.8899]
1.9902 0.9915 1.0459 1.2585|
2.2251 0.9895 1.1668 1.4071
2.3337 0.9884f 1.2263| 1.4757
2.8146 0.9831 1.4739' 1.7798
= 1.96745
QSTD b= -0.05315 QA
r= 0.99995
C

Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta)

Va=[AVol((Pa-AP)/Pa)

Qstd=|Vstd/ATime

Qa=[Va/ATime

For subsequent flow rate calculations:

Qstd= um(( 5“( 9‘:6 XT}‘: ))-h)

Qa= um{( f&HIlTafPa;]:I-h)

AH: calibrator manometer reading (in H20)
AP: rootsmeter manometer reading {mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

Standard Conditions
Tstd:]  298.15 °g RECALIBRATION
Pstd:| 760 mm Hg’
Key US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

m: slope

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

Result of - Witheut

Sxaly Inf

Increasing Prossure

UUC Indication

Applied Pressure  High-portside  Low-port side

Range : 0 inH:0

wwuw.tisch-env.com
U FREE: (877)263-7610

L
wonanslaimuns =

CertNo.: 23P1400

Page: 2of 2

Error

{inH:0) {inH;0) {inH,0)
000 o [+
1.00
2.00
3.00

800
10.00
1200
14.00
16.00
18.00
11.02
1202
1302
14.00
15.00
16.00
17.00
1800
¢ of measurement wes +0.91 inH,0
it was b
level of confid

-olo-

(InH,0)
0.00

e on @ standard uncertainty multiplisd
= of approxim

N3 AIUAN

a 1160341

TECHNOLOGY PROMOTION ASSOCTATION (THAILANIRIAPAN)
CORPORATE SERVICES 3t EQUIPMENT CALIBRATION AND TESTING SERVICES
g 1B, SUANLUANG, SUANLLIAN
AN 1

S34d PATTAMAK AR

Qi

Certificate No.

Certificate of Calibration

Page

Eguipment | J-Tuba Manomatar

Mianufactirer

exapt w anpeoval of tho head
Model 1 Corparate tiration and Testing
Serial No.
1D No.: JAE EFM
Condition As-Received: Used fam

Raecelved Daty

Calitration Data:

Referance: Submitted by:  United Analyst an

Amblent Temperature

Hent sk 41
Rolative Humidity: {5021

Bangkok 10

Pt
Atmosghric Pressure;

Procadurs usad; 2| companson mathod age

CR80, 1

Due Dt

24 Aug 2023

Certificate No.

Model Sarlal No.
PCIOBP 1188

oral Sysiem of

Thailispe (NIMT}

Calibrated by :
lasiie Date |

Approved Signatary :
| | Phalinee Prabps

| ) Sura Suwannasn

AL

o PEfwrAch

enasiumunu

# 0314240

Certificate of Calibration

Certifieats Mo 1 T-AFM:171

e Roquent No 1 Reg

Auldre: 41 Soi L

Locition of Calirstion ¥ METER

Noveived Date

Cabibwmion [ate 1 Detsbes

Calibeathon Procedans - Tn-house method CI-AFM- by Comparison 12 ith 51 sy ¥low Caliheator

D Caliiry

T
Model Serinl Numbser | Traeehie [

Pl [Tt

Nt

upart

Laste Dinte

AP0 AP

tonanslupmuRy

30 584k cat 10715



INROVATIVE INSTRUMENT CALIBIRATION |AD

I A TIVE ST BN T 00 LTI BHLAD DR

LM MR LA RSN TTRARTIN 11 TAMBN BANG KAL),
AMPYITIE IRANES 1T SASILTT TILARKAN PROVENCE 10540 THATLANTY

THL s 0 e i) BAS {21 1

Ll L avrs vy

[T ———

AOCAEBITED
o P LA T
rs o

Page 31

Certificate No : 2-AFM-173

Request No : fog-2022- |65

Besails of Culfheation |
Flaw Setting STD Flow Rendimg [ UUC Flow Residing | Corvoctlon Flow Uneertuingy
[N LM L) LM} LM

145 (LE 487 =l 2l
150 1501 1500 .08 022
158 1580 1587 =7 023
a0 1659 [Lx2] <0418 o
i (L&) (L& A 026

Note

STO : Standand

UUL: Unit Under Calitmilion

Caihration medin - Air

* Inuficates non nccredised

Emd of Certifiente
The et pebiied inly ol il wetomit tireatlie datnument € Lok

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE ISSTRUMENT C0 LTI, HEAD (HFICE

TG MO 15, S0 SUNTINAKORN 11 TAMBON BANG KATG,
AMPHOE RANG PHLE SAMUT PRAKAN PROVINGE 10540 THATLAND

TEL: (56W-2L16-3860-1 FAX: 1660021 16-T140

FM-708-AFM-01 Nllvw Issiin diate QLT 16

wnanslunugu

Calibration Sote

Cartificate Mo ; 22 TPM-A29

Request No ; Reg 2003 1865

Ml Noppadan Lisngart

VLT Actjustment M Aljus
Tesaslt of Clibration :
Swaartand
VUE Sensor Tramisatios Fade hioing
2 1 el w
a0 200 o 044
4,04 84 L .44
003 o0 an 04
" 35008 s Lt 04
40,003 any -t o
45,008 L1 =i 004
20,008 o 00 a8
25004 B0 an oM
M son 0o o
iy 35003 15.0 0o (AT
w00} ann o o
A50m 440 oo wid
End af Certifents
Cabibeated By o
T alis el nly 4 i Do £abiboied. The nat

fll, wishaou wriniss syl of ihe Il bsirsnern ., Lk

FMTOETIMAO1 ey OF lasts dute 11/02:30

tenanslumua

INNOVATIVE INSTRUMENT CALIBRATION LAR
INMOVATIVE INSTRUMENT CO. LTH. HEADN €

TI39 MOO 11, SO SUNTINAKORN 11 TAMBON BANG KAFD,

FICE

AMPHOE BANG PHLESAMUT PRAKAN PROVINGE 10380 THALLAND STy
CALBRATONEIE

ANGER2T HeSRol- ) FAX! (66M-11

140

Certificate of Calibration

Customer Centificute No 1 22-TPM-420

Name UNITED ANALYST AND ENGINEERING CONSULTANT Regjisest No : Req-2023-1 868
Co. L0 Page: 12

Adldrieas #1 Soi Udomsuk 41, Sukhumyil Roud, Bangehok, Prokunong,

Bungkok 02610

Unit Under Caliteeation Details

Calibrution Perameter Tenperature

Instriment Nate Alr Fliaw meter Range Calibration = 20°C t0 45 C
Marufaciurer Bl Type of Sensoe = RTD

Mzl Dielta Cal DCI Sensar Diameter {mm) © 3

Setial Nunsher 155894 Calibration Position imm) 45

Reutlutiim LR Intrument Statay - Llsed

10 Number UAE EFM 07572560

Culibration Enviranment and Details

‘Temperaiure BRI

Humidity S5 %RH + 15 %RH

Recelved Duie 12 Owtober 20022

Caliheated Duse 11 Oetaber M2

Calihration Procedure = In-house method CP-TEM-01 by with Standard Th

Reference Standard

Bt Digital Thormameter with Sensar, Manufacrer: GINGO/GINGO, Model: GT11/ RTD100, SN

BHOOOUST, 10 03-TPM Which was calibrated o 10 March 2022, Calibration Certificate No. : QR224878

Traceability “This Certifieate is tmeeable fo 51 Unit theoegh Guality Reborn Co,, Lid., NSC-ONSC Accreditation No
Cnlibrathon 1292

Mate

The reported wncermuiny is based on stndurd useermingy multiphied by the Coversge Fuctor £=2, providing o level of ¢onfidence

approninatily 95 %,

Approved By :
My, Pacit Mathuvorn
Calibrtion Engineer Supervisor
Insme Date + 31 Detober 2022
The revalts rlated nmty W the e pnifeaiol The cetifica dall o s i in full. wishou ih Inrearive kestrumsens Cor.. Lul

TRETOR-TIMA Sev 01 b i 1VUR00

I.ﬂﬂﬂ']i‘hjﬂ'l'l]qu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERVIUES AUIPMENT CALIBRATION AND TESTING SERVICES &
S0 PATTANAKARN ROAT SO0 1K, SUANLUANG, SUANLLUANG, BANGROR 10250 /_M//_\:\'\:‘_
TEL Q-2717-MMI0-24 FAX, 0-2719-04%4

Certificats No.: 23P1858
Page: 1cf 2

Certificate of Calibration

Equipmant : Anaroid Barcmetar

This eariifcate may nat be mpraduced ather than in full,

Barigo
except with the prior written aporoval of the head of

Manufacturer:

Model : = Comomte Services 3 Equipment Calibraton and Testing Sanaces
Serial No.: -

1D No.; UAE ANV, 123/25850

Condltion As-Recelved: Usat llom

Recoived Dale: 26 May 2023

Callbration Dato: 02 Juna 2023

Raferanca; ZANSNATINED Submitted by:  Unitnd Anslyst and Enginsering Consuliant Co, Lka
Ambient Temperature: | 22 ¢ 2§ "0
% #1 Sal Ud W41, Bukih il Road,
Relative Humidity: (5002 15)% — -
Bangchak, Phrakhanong, Banghok 10280
Atmospheric Pressure: 1007 mbar
used: The was by airect mathod against Pressure Messuring Instruments
Standard 10 In-houss ion CR-P10, using * DKD-R 6-1 ; Calibration of Prassure

Gauges, Edition 032014 * a8 a guideinas.

1 Rofaronce standards instrumenis

Instrument Modal Sarial No, Certificate No. Due Date
1) Standard Barometar DP142 1422505046 MP-0084-22 03 May 2024

2.Thim Instrurnent wae nstalled In vartical orierdation and conter of the disl wae used Bs Ihe raference leval
A.This Tesult of calibrsion was mede on mquested sl he point specified by customer.

& Thin result of calibention instremant was in absolule pressune.

5. This Inatrument was Used cisan air a5 preseuro mida.

8.The cardificate i valid only to the ltem chiirated on date and place of calibratian,

7. Th Cartification s iracedbls 1o the System of Unit thncugh:-

Natiarial Instilute of Matroiogy Thafland (NIMT)

by: Suksan i
tssue Date - 08 June 2025 [ 1Phalinos Prabpaipg

[ |Bura Suwannasn
V‘rNLapul Panurach

enans iRy
B 0316859



TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3t EQUIPMENT CALIBRATION AND T
ST AT TANAKARN ROAD SO0 IR SUANLUANG, SUANL

LLADCEL IANTRCK 102

THL. 02

LA

CerlNo.: 2391659
Pager 20f 2

Bange : 860 1Pa 10 1030 hPa
Scale intarval : | hPa | The Fiflh Estenate |

Besull of = Wishait, act
Esmsiion:- Abnoluie Pressure
Increasing Prassure

Applied Prassums (| §50.80 | 996.94 | 68110 | 99152 ] 1003 33 | 1012.38 | 1024.48 | 103527
LILIC* Indication (hPa) w00 | ema | 8ol | sEpo l 10000 | 1010.0 | 10200

Etear (hPa) 1.20 008 110 182 E 333 -138 -_‘jﬂ
Decroasing Pressuse

Appliad Prossume (hPa} .IOZS.‘J'-: 10713.46 | 1003.54 | BB2.07 | 86134

UL Indication (hPaj) 10200 | 10100 | 1000.0 280.0 9600
Ewar (hPa) -39 348 354 <134 0s7

"

it Under Calibration
The repeeted uncenainly of measuremant wos based on 8 standsnd uncenainty multiphad
by & coversge factar i = 2. praviging @ level of configence of aparocmately G5 %

-l

Equipment :
Manufacturer:
Modei :

Sarlal No.:

1D Now:

Condition As-Received:

Received Date:

Calibration Data

Reference
Ambient Temperaiure

Relative Humidity:

Procedurs used:

N S
MBC-TISTIETaS
CALIBRATION 8038

024 FAX. €

23HI00
1oz

Cartificate Na. ;
Page :

Certificate of Calibration

Dial Themmo-Hygromelar
This cestificate may not be reproduced othar tan in full,
excepl with the prior witen appraval of the heud of

Barign

Gorporate-Sarvices 3; Equipmant Celibration and Testng Sorvices

UAE ANV, 1302

Lised itsm

26 May 2023

30 May 2023

Iy 06 June 2023

ZIN5-0918WS0 Submitted by:  United Analyst snd Englnasening Consultant Co. Lid
[ 25

| 50 81 5o Udomsuk 41, Sukhumyil Road,

Bargohak, Phrakhanong, Bangkok 10260

Calbentian were conducted wing m-house callbralion procedure CP-HO2 according o comparison

with stardand chilled mirror sansor for humidily measuromant funchion and comgarison with slandard

probe for tunation Into humidity | temparature chamber.

Result of Calibration:-
Function:

Balons Adjustmesnt
Humidity Measuremesnt

.
wnaslumun

Cart. No.; 23H1200

Reference Standard uue Uncertainty
Tomperatura Humidity Reading Error of Measuremant
r*ch (HFRH.] (%RH) RAH) {#%RH.)
250 401 48 i) 1.8
25.0 B0.0 L:x] 30 T
250 Bo.O Th -4.0 1.8
Result of Calibration:- Affer Adjustmant
Function: Hurmidity Maasurament
Relerence Standard uueg Uncertainty
Tompaeratura Humidity Reading Error of Measurement
e CRRH.) (SRH) (%RH,) (#%RH)
250 401 A4 38 1.6
250 600 Bl 0.0 1.7
250 Bo.0 75 50 1.9
Withoul Adjusiment
Function Taermparature Moasurarment
Standard uueg* Uncartainty
Tomperature Reading Error of Measuroment
{"C) "C) {"C) (#°C)
18.887 200 0,3 072
30.016 -0.018 ayz
39.944 <0844 or2

Condition of this result of calibration

1. Referance standards instruments
Instrument Serial N, Curtificaty No, Dus Date
1) Hygro-M2 Dew Point Monitor S112 2360185 20703 02 Aug 2023
) Handheld Thermometee With Sensor 1623 240076 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 Systesm of Unid maintained through:-
-Mational Instilute of Standards and Technoiogy (NIST) . The United States of Amarica

-Technology Promotion Associgtion [Thalland-Japsn), NSC-ONSC Accredited No. Calibration D008

Somchal Durmwaor
07 June 2023

Calibrated by :
Issue Dote ;

PR

¥ | Ghakrit Waswwanjus
| | Pamthipoa Tamayakul

| | Vipom Tantiyswati

eneans iRl
n 0316274

153 United Analyst and Engineering Consultant Co., Ltd.

|_L.-'_L —1 3 Soi Urdormsuk 41, Stkty

| Road, Bang Banghok 10260
s Tal. 0 2763 2628 Fax 0 2763 2800 www. com E-mall: cam

TestDute  :Feb 22,2023

MULTI-POINT GAS TEST REPORT

UuC® : Unit Uinder Calibration
The reported uncertainty of measurement was bass on standard uncedainty multiplied
by covarage factor k = 2.00, providing confidence leveal approximately 85%.

-olio-

wnaﬁl}ég?ggqu

Equipment : Gas Anatyzer (NOz) Model : 42
Manufacturer :  Thermo Scientific Serial Number : CM22177051
Standard Gas Concentration Dilutor Detail
Sulphur Dicxida (S0} PPM Manufacturer Thermo Scientific
Nitric: Owide (NO) PPM Model 146
Methane (CHq) - PPM  Senial Number | 1180540071
Carbon Mongwide (C0) 984.8
Cylinder No. : EBD143262
Expiration Date : Jun 21,2024
Multi-point gas test data
Analyzer E
Reference Value (ppb) Display (pph) Difference Error |Percent Error|  [% Error |
Level 1 Zem 0.0 0.0 = 0.o0 0.00 0.00
tavel 2 20.00%: 100.0 100.4 0.40 0.40 0.40
Level 3 |40.00% 200.0 201.1 110 0.55 0.55
Level £ |60.00% 300.0 3004 0.0 0.13 0.13
Level 5 |B0.00% 400.0 400.0 o.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Diference (%) 0.2
shcceptable Limd & 5%
t Gas Test Charl
50
= 0D G
E wm —
E b=
2 om0 —
3 00 ===
5 = —
2w ——=F-
it ——— |
0 i + -
a 50 100 150 200 250 0 350 400 450
Refwency value {ppb)

—e— Anafyrer Display

Fage 1 of 1

Lenms‘bimuqu



MULTI-POINT GAS TEST REPORT

Test Date :Jan 9,2023
Equipment | Gas Analyzer {NDz) Model : 421
Manufacturer ; Therma Scientific Serial Number £M22387035
Standard Gas Concentration Dilutor Detail
{S0z) 44.68 M. T Thermo Scientific

Mitre: Ceide (WO 45.94

CH)

984.8
EBD143263

jun 21,2024

Multi-point gas test data

| Analyzer Display

[%s Error ]
(ppt)

Difference Error | Percent Error

Reference Value (ppb)

Average Difference (%)

Multi-Point Gas Test Chart |

yippk)

Analyzer Displ

Referance value (ppd)

—+— draye G

tenaslumugu

sultar. oom

MULTI-POINT GAS TEST REPORT

TestDate  :Apr 18,2023

Equipment : Moded A3

Manufacturer : 1517512003

Serial Number :

Standard Gas Concentration
Sulphur Diowde (S0;) 44.68 PeM
45.54 pEM
PPM

984

EB0143262
24,2024

Muiti-point gas test data

Analyzer
Display (ppb)

T
Difference Error |Percent Error

Reference Value (ppb)

o Eror |

Average Diffe

Measuring
Acceplable |

[Multi-Paint Gas Test Chart]

i5plin

zor D

Anal

Paga 1 of

wenaslumugu

Adrgns Speclalty Guses
Airgas US4, ILC

630 Unlied Drive
Darham, BC 27713
Alrges.cus

-Rirgas.

an A Liguide compny

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; ED4NIBSE 1540103

Reference Number:  122-402135167-1
Cylinder Mumber: EB0143262

Cyfinder Volume: 144.4 CF

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
s ¥ “EFA o 3 il document EPA
E0AMR-12/331, using the aasey procedures fsted doss net i ion for i oy fortal analyticai
uncentsinty a3 sited beiow with & confidence level of 95%. Thame s W e L zralk 3 i amona
meluimcie busis unless olherwise noted
Do & Use This Cyindes below 103 peig e, (7 mogapascala.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative
Ci Mathod Uncertainty
NOX 45.00 PPN 45.98 PPM a1 +#+1.4% MIST Traceabie
NITRIC QXI0E 48,00 FFM 48,54 PRI G1 #f- 1.4% NIST Traceable 081442021, 0672172021
SULFUR DIDXNIDE 45,00 PPM 44,88 PPM G1 1.0% MIST Tracauble CENAMR0Z, D620
CARBON MONOXIDE 1000 PPM 0848 PPM Gt +I-0,7% MIST Tracaabln 0842021
NITROGEN Ealance
o T
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Expiration Date
NTRM 20061120 CCTOR0GH 40.82 PPM NITRIC OXIDEINTROGEN - 1.0% Feb 02, 2025
PRM 12386 D5BS025 3.81 PPY NITROGEN DIDXIDEAIR - 2.0% 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 CCa34277 90,9 FPM CARBON MONOXIDENITROGEN  +-05% Nay 15, 2025
Tha SR, PRM or RGM eed abave is anly in refefence to S GWES wsed 14 the sssay ond not part of the snalysis,
ANALYTICAL EQUIPMENT
InstrumantibakeModal Analytical Principle Last Multipeint Callbration
[ Ficoiet 6700 AHROBI1333 O TR Jin 03, 2021
Nicaliet 8700 AHRDBO1333 NO FTIR un 03, 2021
Nicolat 6700 AHRSI1333 NOZ FTIR Juin 03, 2021
Iecoiod 8700 AHRCS01333 502 FTIR Jun 03, 2021

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 abave. This concludes the test report.

IACCRED T i
CERT X 1]
Approved for Release Lﬂﬂﬂ'};ﬁlﬂ%ﬂﬂ-

tant Co., Ltd

ghak 10260

MULTI-POINT GAS TEST REPORT

Test Date :Jan 17,2023
Equipment : Analyzer (50z) Model : 43|
Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387061

Standard Gas Concentration
03) 44.68

0) 45.94

Sulphur

Nitric ©

EBD143262

Jin 24,20:

Multi-point gas test data

Anakyzer
Disploy (ppb}

Raference Valua (ppb) Difference Errar |Percent Error [% Erro

0.0 |

ing Resige 500.0 ppb
Acceptable Limit & 5% =:
z
-]
B
-3 L +

+ |

5 10 156 i) 00 ]

Flerance viue

- Calculate by

l0ﬂﬂ171ljmﬂﬂll



‘Rirgas.

an Ar Liguide comgany

CERTIFICATE OF ANALYSIS

irgas Specialty Gas
A g o=

Alrgs

630 United Tickre
Durbem, HC 27713
Alrgas com

MULTI-POINT GAS TEST REPORT

Test Date : Mar 20,2023
Grade of Product: EPA Protocol
i Part Number: EQ4NISDE 1540103 Reference Number:  122-402135167-1 Eciulpmant Gas Analy; Model :
i Cylinder Number:  EB0143262 Cyfinder Volume:  144.4 CF 9 Serial Number :
} Laboratory: 124 - Durham {SAP) - NC Cylindes Pressure: 2015 PSIG Manufacturer:  The
PGVP Number: B22021 ‘alve Cutlet: &50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021 )
Expiration Date: Jun 21, 2024 Standard Gas Concentration Rilutor Detail
=tands . PRM B
Cartificalion perfcraad EPA ey o Ass Etandards (Miry 2072]° document ERA Sulphur € (504} 4,68 '
D0  usl : Anh g [ analylicsl interference. This cyinder ha & iatsl analytical o 146]
i Delow wih & conf of 95 Thy e which afiect the use of flis ona 45.94
moleimoke bosis unless olhenwise nobed
(o Mot Use This iim‘rwlﬂn’ IDJE% ie 07 mm
ANALYTICAL RESULTS
Component Requestad Actual Protocol Total Relative Assay
Unicertainty Dates
NOX. 45.00 PPM 45.98 PPM a1 #/+1.4% MIST Traceabin 06M4/2021, OB/21/2021
NITRIC OXIDE 45,00 FEM 45,98 PRI G1 +=1.4% NIST Traceable 0842021, DAE21/2021 Multi-point gas test data
SULFUR DIOXIDE 4500 FPM 44.58 PPM @1 +e 1.0% NIST Traceatie DEMARCZT, DE2Y2021 -
ﬁqﬁm}g:omnmue ;c:n PPM 984.8 PPM G +-0.7% NMST Tracoatin D840z — Analyzer Display | poee oo Error | Percent Error|  [% Error ]
i S (ppm) - o0
CALIBRATION STANDARDS } 65
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date 3
WTRM 20081120 CCToa0s8 45,82 PPM NITRIC OXIDEINITROGEN H-10% Feb 02, 2028
PRM 12386 DBBs02S 8,91 PPM NITROGEN DIOXIDEAIR H-20% Feb 20, 2020 _
GMIS 401423838102 CCS06881 4,343 PPM NITROGEN DIOXIDENITROGEN +H-21 Feb 18, 2023 0.0
NTRM 16011043 CcCar3TT 48.02 PPM SULFUR DIOXIDEMITROGEN 4 0.8% Jun 17, 2022 Average Differs
NTRM 14060118 CCA34277 F90.9 PPM CARBON MONOXIDEMITROGEN +-0.6% Hov 15, 2025
M, PRM or RGM feled above is oaly in refsrence &5 the GMIS uaed | this sssa) ond nat pan of the analyss.
ALYTICAL EQUIPMENT Multi-Paint Gas Test Chart]
Instrumant/MakeModol nalytical Principle Last Multipeint Calibration
— O
Mcolet 8700 AHRO801333 CO FTIR. Jun 03, 2021 40
Micolet 6700 AHRIBO1333 NO FTIR Jun 03, 2021
Nicolat 5700 AHRORO1I33 NOZ FTIR Jun 03, 2021
HNicolet 6700 AHROB01333 502 FTIR Jun 03, 2021

Triad Data Avallable Upon Request
NOTES:PO #5221002847

GROSS WT: 28.40kg

NET WT; 4,73hg

Analyzer Display{ppm]

Rofurece walue (ppm)
+— hautyzer Daplay

Calculate by

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

LA EDITE D|
CERT 3082.01
lonanaliiRauANL.

Approved for Release

Page 1 of 1

enanslumunu

i Afrgas Specialty Gases
. i LLC
A T — — - ﬁlrgas_ 630 United Drive
0 Al Liaie cormgany Kb Hcaspig
MULTI-POINT GAS TEST REPORT :
i CERTIFICATE OF ANALYSIS
e Fab o, T 9, 20 Grade of Product: EPA Protocol
i Part Number: ED4NISOE 1540103 Reference Number:  122-402135167-1
Equipment (Gas Analyzer (00) Model : 48i | Eyg:ie“r)hlumber: ?31?2:2 ’ s gy:’;n:yﬁolum: ;;T;;'C.SITG
- = : 3 ial Number : 1200635467 | aboratory: = Durham {SAF) - vlinder Frassura:
Menufactarsr:  [THEHHO SEntifc e ey PGVP Number:  B22021 Valve Dullet: 850
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21,2024
Standard Gas Concentration | Cartifcallon perorerad EFA o A Etandards (May 272 documen EPA
Sulphur 0 44.68 Thermo Scientific | 00 utig " Anslyiice i ar o ion e analyizal Elwerenc. This crlndar ha i il anatydcal
1461 H - e uth & con of 55%. Thy 4 which affoct the use of fis N
Nitric: 45.94 % Meluinohe busis unless oiherwise nobed
1180540071 G bk Use This Cybrder bslow 100 peis. s, 07
] ANALYTICAL RESULTS
1 Component Requested Actual Protocol  Total Relative Assay
Mathod Unicertainty Dates
DX 4500 FPM 45.06 PP G +1-1.4% MIST Tracentbin UGA42021, DB/212021
NITRIC OXIDE 4500 FEM 45,84 PRI a1 1= 1.4% NIST Tracsable 08142021, 082172021
Multi-point gas test data SULFUR DIOKIDE 45,00 PPM 44.58 FPM Gt H-1.0% MIST Trateatis OBMAROZT, DAI21Z021
c— CARBON MONCXIDE 1000 PPM 584.8 PRI Gt +-0.7% NIST Tracoatin 6472021
e GE|
Reference Value (ppm) ANBWZEC | porgecance Error |Percent Error| (% Error ] | NITROGEN Balance
| i | Dplhy (o) | . - CALIBRATION STANDARDS
.2 L Type Lot D Cylinder No  Concantration Expiration Date
NTRM 20081120 CCTOA0EE 46,82 PPM NITRIC OXIDEINITROGEN H-10% Feh 02, 2025
PRM 12388 65025 9,81 PPM NITROGEN DIDXICEAIR H-2.0% Feh 20, 2020
0.5 GMIS 401423838102 CC505881 4,348 FPM NITROGEN DIDXIDENITROGEN +-21 Feb 18, 2023
0.0 [ NTRM 18011043 CLATHTT  45.02 PPM SULFUR DIOXIDEMITROGEN - 0.8% Jdun 17, 2022
erage Diference |%) WTRM 14080112 CCA34277  990.5 PPM CARBON MONOXIDEMITROGEN  +/-0.6% Naw 15, 2025
- Thi SR, PR or RGM fetie above is caly in nderence o fhe GMIS used In the sssay ond not part of ihe anstyss.
ANALYTICAL EQUIPMENT
Instrumant/MakeModol Analytical Principle Last Multipeint Calibration
— O
&0 hicolat 700 AHRUZ01333 CO- FTIR, Jun 03, 2027
= Micolet 700 AHRIE01333 NO FTIR dn 03, 2021
g e Hicolat 6700 AHROBO1333 NOZ FTIR Jur 03, 2021
Y - Hicolat 6700 AHROBO1333 502 FTIR Jur 03, 2021
¥ -1 e -
& = Triad Data Available Upan Request
g NOTES:PO #5221002807
s o GROSS WT: 28.40kg
— NET WT: 4,73hg

viue (ppm)

The analytical test results re ported on this certificate relate only to
the cylinder number specified above. This concludes the test report,

LA EDITEDi

CERT 3

ionanslunsuR.

Approved for Release

Page 1 of 1
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
TestDate  :Feh 8,2023 TestDate  :Feb 15,2023
Equipment ; Hv_drwban Analyzer Modal : ARHA-370 Equipment : Hydrocarban Analyzer Model : APHA-3T0
Manufacturer : HORIBA Serial Number : RATFIEXS Manufacturer : HORIBA Serial Number : SEINIMNG
Standard Gas Concentration Standard Gas Concentration Dilutor Detail
Sulphur Dinade (502 PPH o PPM  Manufactures
) PRM pPM
98 PRM 30,8 PPM
BRM
DE24432 D824432

Aug 43078

Multi-point gas test data

| Display (ppm) |
T
|

Dife

Rifacence value [ppem) 0 | =— Arailymt Dhiplay

Airgas

quite EOTEERY

Page 1 of 1

tenaslumugu

Expiration Date

Aug 42028

Muiti-point gas test data

Analyzer -
Btk MR SPD) Ptisente Rirar | Paschol Etoe| [ SHar.] Reference Value (ppm) M"I":” u']”'“" Difference Error | Percont Error | [% Error |
o 1 pom
087 17 - 5 -

_ Anatyzer Disglaylppim)

Multi-Point Gas Test Chart t

ce value (ppm)

CAI

1ol

lﬂﬂﬁ"ﬁhimﬂﬂu

[BRATION LABORATORY CO..LTD

CERTIFICATE OF ANALYSIS

Conlinf Proies: KA Pratient CERTIFICATE OF CALIBRATION

Part Number: E03AIQE 1 5A006C Reference Number. 160-401808378-1

Cylinder Number, CC143252 Cylinder Volume: 144.0 CF

Labaratory: 124 - Plumsteadwville - PA Cylinder Prassure: 2018 PSIG

PGVP Number. AT2020 Valve Outfet: 580 FOR
Gas Code: CH4,PPN BALA Certification Date:  Oct 16, 2020

Expiration Date: COct 16, 2028 o ar
—— S— NOMENCLATURE VIBRATION METER

"EPA Trnon o L Standaeds (May 2013]" documan
BOGR-12%31, uting the aessy oceduns s e correction for ANAhicE interierence. This eylindor has o iois! ana: )
Uiy a5 st bk i conticence ove of s i et th s cf I caraions i " MANUFACTURER INSTANTEL
=LA IE MODEL / TYPF T2IAZSI1TILA290]
ANALYTICAL RESULTS
Compoenent Requested Actual Protocol Total Relative SERIAL NGO, UMI3368/UMI3368
Ci i C: Mathod Uncertainty

METHANE “A000 PPN 4018 PPM a1 - 1.0% NIST Traceable CLID. NG 251900391

PROPANE 4000 PRI 4003 PPM Gl 1+ 0.7% NIST Traceabin o

AR pestiedd JOB CONTROL NO 230211015868

CALIBRATION STANDARDS

Type Lot D Cylindaer No Concentration Uncertsinty Expiration Date CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LT,

NTRM 02010405 KO10020 05 Diec 02 5
{4 IMSUK 41,8 i} I

pbbdnys Ton AR g Pung 23, 26 1501 UDOMSLUK 41, SUKHUMYTT ROAD

——— -
W I L . NONG, BANGKOK H26l
ANALYTICAL EQUIPMENT ANGUHAK, PHRAKHANONG, BANGKOK 1126

Instrument/Make/Model Analytical Principle Last Mulipoint Calibration

MRS F TIF - CH - D00526781 FTIR Oct 14, 2020 DATE OF RECEIVED : 11 Februury 2023 DATE OF ISSUED : 14 Febroury 2023

Nicokst 5700 APW1100381 G3HE FTIR Se 18, 2020

—

Triad Data Available Upon Request
NOTES:NET WEIGHTS: 4.865kg
GROSS WEIGHTS: 27.365kg

POdE 5220003825

\onaTiNeaugH..

Calibrated By :

Approved

Suwit Phuanbusabong

Calibration Engineer

By : Mongkol Yotsoontorn

Authorized Signatory

14 February 20123

the Lurernations] Sy

Certificate No, (J23015868

F3- 10401112




CALIBRATION LABORATORY CO.,LTD.

21011,14. 55 G Praprd Manukil 29 Yaek 4, Praanrt Manuiet A, Ladohisa, Banghek 10220

Tl OE-5TH 08534 Fau!

A2 wwwesi-shommry con Eeisaefost-horstory oo
CLC

Aammdited
S

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL/ TYPE TRIA2S0LTZIA2901
SERIAL NO, UMI3368/UMI13368

DATE OF CALIBRATION 13 February 2023

ENVIRONMENT CONDITIONS &

Tempersture = mtn Returive Humidity : (35 15) SRH

PROCEDURE USED :
This instrument was calibruted ytder procedure No, CLC-CPEE-D8 based o 150 16063-21 an calibration guidefine.

The entibration was performed by using Digiel M High [ Tumen'Counter,

Accelerometer and Meusuring Amplifier which malitained by the Calibation 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 meamrements are traceable o Intemational Syscem of Uiits ($1), throtygh 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.
Centifieate No, 07-0000:22 , Tue Date 22 Februnry 2023

1. The mensurersents are wacesble 1o Intemational Sysem of Units (510, through National Institme Metrobogy [Thoilwned)

Cettificnte No. AV-DU09-22, Due Dite 22 fune 2023

UNCERTAINTY

The reported expmded uncertainty of nwnsurement is stuted as the stanstard af ip
By the eoverige fetar & = 2,00 which for o sotmal ponds 1o o coverage probubility of apy
1t has been evalumted acooeding b the " jon of the L of A in Culibeation (EA-402
Certificate No. (23015864
F3-011-0411-12 page 2ol 4
« [FEENE
enaslumbaz:
aihz nlm‘ﬂlm:

CALIBRATION LABORATORY CO.,LTD.

4,55 Sol Praunnt Mars

! Mok 4, Pramet Mamii
Tul 4257003634 Faux

iphraa, Banghca 10230

tww il bairery

i s s lnboraiory £

CLC

Areredites
e yroen

CALIBRATION DATA
3, DISPLACEMENT RESULT
Test point STD Reading | DU Reading Cogrectivn Uncertaingy
{ mm ) { frequensy | = { i | Lmm | L room i %ofng)
=h0a S0 Hz 0030 0.030 0,000 1.1
n.od S0Hz 0440 M0 0.000 | )
*0.0% S0 He peik @050 S0 0,000 L3
.06 SiHx 0,460 [EE 0000 [ )
.07 SUHz 0070 ((F1 ] il (]
(2] 100 He a0 L.030 .00k 34
0.0 100 He .04t 0640 0,000 17
s 100 Hz pesk G50 0450 0.000 (%]
006 100 Hz 0,060 0041 0] K3
0 100 Hz 04T a0 001 12

Note, * menns Calibrations nmrked * Not ANAB Aceredited * In this Certificate huve been ineluded for completeness,

The Scope of Aceredited ANAB Certificate No. ACDM-2814 Verson 008 Page § of 58

This report |s valid for the sbove stated [nstroment's only,

ww End of Certificate ##%

Certificate No, Q23015868
FII-040 112 pages 4 of 4

. E#E
wnms‘lum%é

ecleralibeation

CALIBRATION LABORATORY Co.,LTD.

210-11,14. 54 Soi Fraser Manibs 20 Yawkd, Prosert Manubl Re Ladohren. Bangok 10220
Tul. Q26F80653-0 Fan: OPSTH-DETE  whiew. Cal-iehimnny com

CLC

Acereited
RO §T0es

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

1, ACCELERATION RESULT
Test point i STD Hending | DUC Reading Correciion Ungertninty
(5] { froquenay ) (€3] (g) (gl = %ofrdg. )
(5] 50 FHz 0300 15[ ) 0N e
%] 500 Hx 0,400 (404 0,004 ]
03 0 Hz etk w500 506 06 13
() 50 Hz oa00 L 008 13
o7 20 Hz o700 QT D010 13
(1%} 100 Hz 0,300 (303 003 1%
(e 100 H 0400 408 o035 19
s 100 Hz penk 500 0,507 0.007 13
L 1000 Fe 0600 U609 008 13
o7 100 Hz (700 0.7 0010 L3
2. VELOCITY RESULT
Test point STD Reoding | DUC Reading Correstion Uncertainty
[ s ] { frequency ) e | s | | s | { s ) 4 (% ofedg )
3 50 Hz Jdan ENipr) 0,022, 15
4 50 Hx 4000 4013 0033 LE
3 50 He peak S0a0 5.043 0.043 L&
i %0 Hx 000 6051 051 &
7 0 Hz 000 TOaT D067 LA
3 100 Hz 3.000 3013 0023 L&
4 100 Ha 4.000 4,031 0031 13
5 100 He pik S.A¥I0 5043 0,043 14
[ 100 Hz 6,000 6,081 0,081 W3
? 100 He T 7063 0,063 LB
Certiffente No, 13015868
FRO11-04001-12 page3of 4
| IE|‘
Laneni‘lum%
[

wccrakheation

TNNOVATIVE IS TRUMENT CALITRATION AR
MUY ATIVE TRSTRUMEST L1, 110 HEAD OFFICE
1300 L0, S0 AUNTISARDIEN 11 TAMINN BARE KADI,

BN ARG PHLT SASLT PRAKAN POVINGE 111880 THATLANE

TR GG I-TT 31 AN R0M-TE I-T

Certificate of Calibration

Custvmer

Nune S UNTTED ANALYST AND ENGINEERING Certificate No - 23-ACT-111
CONSULTANT CO.LTD. Request No - Req-2023- 1408

Address 281 Sod Udomauk 41, Sukbumyil Rosd, Bangehak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measuserient ilem + Acoustic Cofibrator Class: 1
Manufscturer SWANTEK Range : 94, 114 dB/ 1000 Hz
Madel 1§V 354 Ingramsent Sests © Uned

Serial Number $ 7348

[1H] UAE.EFM. 105256}

Calibration Environment and Detally

Temperature :(BaC)
Humidity < (50 £ 20 %RH |
Baomerric Pressure £ (1013 £]0,0 hiPs )
Received Date + 26 June 2023
Calibration Crufe +27 June 2023

Location of Calibration = LAB | Acoustic
Cilibrition Procedure | In-house method CP-ACT-02 based on [EC 60942:2017 Electraacoustics - Sound cafibrators

Reference Standard Musdel Seriul Number Traceable Due Calibration
Sound Calibror Svasa SE0TO EEI 31 May 2024

THI Multimeter 2018 147768 NIMT 31 January 2024

Traceability * This certifi id bility of o d natiomal standard, and 1o the

renlization of the international System of Units (S1).
Note
The reported uncertainty {s based on standird uncertainty multiplied by the Coverage Fuctor k=2, providing a level of
confidence approximately 85 %,

Calibrated By : -

Mr. Noppadon  Lusnjgant
Serviee Calibration Engincer

Approved By : !

Mr. Pacit Mathavorn
Calibration Engineer Supervisor
Issme Date = 27 June 2023

a1 1l withanmt wettiem apyal ol -::mmwlmm‘\ujn' uw




INNOVATIVE INSTRUMINT CALIILATION LAR
DOV ATIVE INETRAIMEST OO, LT AT I
100 A 10, Sk S TIRARLIR |1 TAMIBLIS B S0 AN,

AR IARCE PHLEASITT AR AR PUOVINGE 1186 THASLAND

FIELS IHET)1A-S800 1 FAK ST 1V T 140

m—— Calibration Certificate

o2
o Cortficate Number 2023003661
i Customer:
Certifieate No : 2-ACT-111 United Analyst s Engineering Conanliant Co Lid
Request No ;| Roq-2023-1408 Mo 81 Saf Ubumsitke 41, Sakhims it Rand,
) ) Bungehak, Phra Khanang,
Sound pressure level Calibration Results : Without Adjustrment Tangknk, 10360, Thalland
Calibratlon Range | Without Adjustment (dB) 1 (dB) i P linmly Mode! Number  LxT1 Frocedure Number  DO001 8384
Saria! Number  DIOTI04 Tochnician Jncoks Cannan
(dB) Mensired Error Mensured Error { = dB) Class | { +dB) Tast Results P Calibration Date 23 Mar 2023
G dB /1000 He ine =016 & = .14 02s Cailteation Due
dnRta Crndtvion:  de Maenifnchured Temperature 2164 T £025°C
114 4B / 1000 He Nime 02t ¥ = 0.13 0,25 Description SoundTrack LT Class 1 Hunmiehity 501 %RH +2.0 WRH
Class 1 Sound Level Mater Static Pressure 598 kPa  £0131kPa
Firmware Ravigian: 2.404
Frequency of Sound presure level Evafvation Mothod Testod with. Data reported in o8 re 20 pfa.
Calibration Range Adj A Uncertainty | Acceptance limit POB 377802, 8N 345233
. Mithon) - ot Larson Davis CAL200. SN 8079
(Hz) Mensared (Hed | Ervor (%) | Measared (Ha) | Ervor (%) (=%) Class 1 (= %) Larmon Dovis PRMLRTT, 8N 077638
Lursar s 1, BN 0108
4B 1000 He 100000 0.00 - - 001 0.70 Divls GAL2S .
Complisnes Stancards Compilant io Mantfacturer Specifications and the (ollowing standards whan combined with
114 dB /1000 He 100,00 L] - = tha 070 Calitstation Candicate from proceturs DO0E1 B378:
IEC 605512001 Type 1 ANSES1.4-2014 Class 1
Totsl Hurmonic Distartion phay Nolse of Sound pressure fevel (THIHN %) JECBPMR000 Type- 1 ANSI 51.4 (RIT08) Type 1
E L IEC 612522002 ANSHS1.11 (R2009) Class 1
Callbration Range Without Ad] Adj t i limt IEC B1260-2001 Class 1 ANSES1.25 (R200T)
IEC B16/22013 Class 1 ANSES1AS (R2O0UT) Type 1
(Hz) Mensured (%) Mensured (%) (%) Class 1 { = %) § 1=
Od B 100 He o7 = G40 5
J < Innuing |an cortfies that the insinamant paris or exoeeds ol s filmied in fh procedane
Lttt it i i {unless othorwisa naled) It has boan calibrabed using measunement slandands raceabls fo he Intemational System of Usis (S1)
theraagh th Nistianal instiluie of Standards anir gy [NIST), o athir innitutess and mskks e
requremens ol IBOIEC 170252017,
Nate : Tost pains: wiha g i the -alumn do not fall withis this laboratary's soope of accroditation.

Asgprinnes Tl wa IECHOO4Z-2017 Clasd | The gusléy system i regataind to 120 BOD1:2015

temills exchude

Thin caiibratian m 3 direct comparinon of e unil under 1264 o the Sster resancs sfncards and dd not involve ang simplng nlans 1o
+The calllimmian sesulis exclude the micrepbons velume cormsium compiste. Na slowance has been made far the instublity of the test devioe due to use, Irme, Mo Such afowences would be made by
hw cussomor as nendod,

End of Calibrution
The wers camputed in with i 150 Guide to-thar F at ity In (UM, A
coverage factor of aporaximanly 2 sigma (=2} has boen nppiied o he standard L s y ot
mpiprositiutely B5% contedonce lovel
This repor may not be reproduced, excepl in Till, Lainss panmisson for ihe pubiication of an approved abstract & cotaened in wnting
from (he organization lssulng this report.
Conwclion dats fram Leraoe Davis LT Manaal for SoundTrack LaT & SoundExpert L, 1770.01 Rev O Supporing Frmwars Vission
0.8, 20190090
For 14" migraphonas, ihe Larsan Duvis AIPO24 164" 1o 1/2” acapior s usad with he coliratars and (be Lorssn Dives ADPOAS 14”10
LARSON DAVIS = A PCE DIVISION 0
16| West B30 North
Prove 140 o S LARSON DAVIS
THE-RB0001 A PG DIVTIRO
JTITITAR 1 [ DR R
o m il Copgla? [
«sonanslumunu enanslumuAl
Gartificate Nembar 2023003601 Certificate Numbar 2023003661
A udaptor is unsd with the preamglio:
Seif-generated Noise
Calbralion Chnck Froquency: 1000 Hz, Rafarsnce Sound Pressur Lovel: 114 68 e 30 1Pa @
Maasured accorSing to [EC G1672-3.2013 11,1 and ANSIS1,4-2014 Part 3: 11,1
paranmad in Wi from [EC 0167252013 | ANSIREA 51.4-N 4P Meansr Teah Boault |43
Pastem appraval for IEC B1E72-4-3013 { ANSIASA 51 4-2014Fen 1 smaloted by Fy Wieigtiied i

{PTE) on 2007-10-08 reference number FFTS-1. 72403218,

— End ol messurement resulis—

The sound leval mator submilied for 1esting succossiully camgieled the periadic tests of IEC 61672-3:2013 / ANSUASA 51.4-2014/Pant
2, for the emvironmandal condtiana under wiidh e teats wara parfarmed. Az evidence wia pubicly available, from an independent

fganirstion reapcnaibles for mmproving the resully of patiem-evaiusiin tests pedormed ih scoorduros with IEC §1672-2:2013 7
ANSFASA 51.4-2014/Part 2. 10 dempastrale fal the modsl of soand level meder fully bo the diass 1 ifications in [EC
A1E72-1:2013 | ANSUASA 51.4-2014/Pan 1, the sound leval meler submiied for testing conforms (o the dass 1epecifications in IEC
ST 2013 7 ANSUASA B1.4-2014Par 1

Standirds Vsed
Teseription Cal Dot Ol Due Cal Seandurd
Laamson Dharvin CALZYE Reslual Tutewity Culibrane ML 0T 001250
Thart Setentific 262611 Temperitare Probc SOIAH-2S  JU23-08-15 006734
Larsort Dirvis CALI0 Aconitle Cabibentor M2 2RO T
Larson Dhavia Model #31 WTALIT 2024-02:22 [T
INCH37TADY 12 inch Prepobertand Prossure Microphane MIZR00-00 2004-00-00 L7184
ARS THSHE0 Lt Lirw Distortion Gienerator WI00-20 20230329 (LRSS
Larsem Davis 1777 Presenplilior for Medel 551 Type 1 0220028 020028 POBOOTRY
Acoustic Calibration
Mensured sccording (o 1EC B1672-3:2013 10 and ANSI §1,4-2014 Pan 3: 10
v Expanded
Measuremen: T ot = e Sl (F01, ypor bt OO i i),
1000 Hz n4m 11380 114.20 044 Pass
Loaded Circuit Sensitivity
Toat Rewiht Lawer Linii Upgper Lo Expanded
AIEhbiorenient R IV Ity iRl VP [t Vir  Uneertalty 8]
1000 Hz. -48.52 ~E24 -48.33 Das Pass

= Kod of mynsurement resulis—

Acoustic Signal Tests, C-weighting

Measured according i IEC §1872-3:2013 12 and ANSIS1.4-2014 Part 3 12 using a comparison cougler with Unit Under Test
{UUT) and reference SLM using slow lime-weighted saund level for compliance to IEC 61672-1:2013 B.6; ANSI 81.4-2014 Part

1:55
Progaency [Hs) Tast Hesal (0] Expected [0R)  Lower Linig (dfi}  Dpper Linste Frpadel e
Uncertalnty (di5]
125 aat R a0 .80 a3 Pass
1000 o 0.00 070 0.7 0.23 Pass
D00 EE 40 450 1486 032 Pass

— End of messaremim resabis—

LARSON DAVES - A PCR DIVISION
1681 Wosl 820 Nork

Prave, LT #4601, Unlted Stats
The-tif-0001

LARSON I}J\\"I:'n—.\ PCR DIVIBION
OLARSON DAVIS S

T16-684-0001

SLARSON DAVIS

1L B 1

WAIIT| Rk

DI R4 B 1 ST

Lanmi'l:imuqu Lanmi'himuqu



Calibration Certificate

Certificats Nunbor 2023003833
Custanmer.

United Analyst and Engincering Cousuitant Co Lad
No. #1 Sol Udnsswk 41, Subhmmyii Rosd,
Mungetuk, Phra Khanuag,

Banpkok, 10260, Thaitand

Modal Mumbar  LaT® Procedure Numbar  DODDT.BI7E

Sarial Numbar  OD07I04 Tachnician dmeob Cannon

Test Resuits Pass Galibration Date 23 Mar 2023

" Calibration Do
e el Temparature 35T ¢ +026°C

Description BoundTrack LxT Class 1 Hurnidity 503 WRH £20%RH
Class 1 Botind Lovel Matnr Static Pressure 012 WPe  +0,13kPa
Firmware Revision: Z404

Evaluation Method Tested ehcirically using Larson Davis PRMLAT 1 SIN 077639 and a 120 pF capacior to simutaie

ricraphone capacitance. Data reparted in dB re 20 Pa assuming 8 microphone senaitvity of 50.0
miPa.
and i following dardn whest combined with

o
Calibration Ceriificate from procedure DO001.8384¢

IEC 60651:2001 Type 1 ANS]51.4-2014 Class |

IEC 808042000 Typo 1 ANS| 51.4 (R2008) Type 1
IEC 612622002 ANS! 81,25 (R2007)
IEC B1872:2013 Class 1 ANE| 81,42 (R2007) Type 1

IEC §1260:2001 Cliss 1 ANSI 51,11 (R2000) Class 1

Essuing lab corfifies that the instrument descrioed acove meet or sxceods Wl
{unless otharwise nood). 1t nes been callbraiod uEng measuromend stendards treceable o the Intemations! System of Unils (51}
Wirough the Nitleaal instilute of el (NIST], or ather national institutes. and meats the
sequiramenin of ISOVIEC 170252017, Test points aginthe et

25ope of accreditation,

The quaity systars s cogfateredt i 190 80012015,

This calibration in w direct camparisan of e unit under et 1o e fislsd refarence standards and did not inveles ary samping plan to
womngiote. No allowance has been made for tha instability of ihe lest devios due io e, lme, elo. Such alowances would be made by
Mo customar a5 noeded,

Thit uncaralnies wars ecmputed in accorsance wih the 180 Gufds o the Expresalan of Unssrisinty In Messiement (GUM), A
wge tactar af ap 2 sigma (e=7) ppled t th ¥ o wgrass i oxpanded uncertainty at
aporaximately B5% confidance level

This repart may nal be repraduced, sxcept in lul, urdess parmisson for 1he publcation of mn appraved abstacl s colsned in wiling
fram the erpanization jasuing this report

Caorredion daa from Larsen Davis LxT Manual for SoundTrack LT & SoundExpert Lxl. I771.01 Rav O Supporting Firmware YVession
0.8, 20100040

Cabtration Chiwek Froquaricy: 1001 Hz: Refurantcs Soand Prassurs Leval: 114 68 m 20 yPa

LARSON DAVIS—A PCH DIVISION

1681 Weal 820 Norlh o
Prone, UT 4601 Uniod S LARSON DAVIS
e atit] A PCR DIV
TIAIATI 728 o Tt M €
'
enanslumuR
Cortificate Numbor 3023003633
Z-weight Fiter Response
14 (T}
oE
e L1
- o4 — 20
g a2
e b M. on 3
g - w - w - w B
43
5 L ] - o g
B ang
o -4 3
1.0 A0
1 " o0 00 Ll 100000
Frequency [Hz]
— o ORVIO0 e L LI e Lipper L |
Elnctrinsl signal wul of froquency woighting pariormes occording to BEC §10722: 2013 13 and ANS £1 4-2014 Pari 1: 13 for compliance io
IEC §1BT2-1:2013 5.5; [EC S0651:2001 6.1 and 9:2.2. G GIS04:2000 8 ANSH 51,1953 [F2008] 5.1 and £2.1: ANSE 5123014 Part 11 4.5
Frequeney [Hz| Tewt Mesult (dl]  Devintlon 48] awer it ] Uppor Tt (00 Tn s Reaud
&3 040 040 A 033 015 Pass
B30 005 0,08 -0.30 030 01§  Pass
12589 004 0.04 030 030 018 Pass
25198 005 .05 030 0:30 018 Pass
501,19 -0,03 <003 030 o.an 015 Pass
1,000.00 0,00 000 -0.30 030 015 Pass
1,005.25 0,01 - 030 030 015 Pass
3.801.07 0.00 .00 o3 030 015 Pass
7.843.28 0,04 004 03 030 048 Pass
15,848.83 -0.08 -0.08 042 0.32 015 Pass
19,052.62 0,38 035 041 0,41 015 Pass
= End of meaarensent resubis—
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Certificate Number 2023003833

Standardy Uned
Destrigiion Cal Date  Cal Due Cal Standdard
Han Soientific 2626-11 Tompersture Probe 2021-08-28 . 20230525 TR
RRS DE3A0 Liltra Low [stortlan Generbar 2I0T-3 20230530 Wari7d

LARSON DAVIS —A PCB DIVISION
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Certificate Number 2023005633
A-weighted Broadband Log Linearity: 8,000.00 Hz
n
™
an z
g u -
= e
W 3 = = ® 3 = = 8 * ¥
5 o
o
an
aa
i
wo mu mn mn me we ann L
Lovel injscted |68
PT—
Brondhand level Ineanty performed according 1o [EC S1072-3:.2013 16 and ANSI §1.4-2014 Part 5 16 for camplienos to IEC §1672-1:.2013
6.0, IEC HEB04-2000) 6.2, 1EC 612552002 1, ANSH 51,4 (RI00H) 0.0, ANSI 5142014 P 1 5.8, ANSI S1,43 (RI0071 5.2
A ; Expunded
Leval jam Ervar [dB]  Lawer lmdf 8] Upper lmlt |45 Cwteratin 1B} Resule
36,00 050 070 o.70 0.16 Pass
3700 046 070 o7 0.16 Pass
38,00 a30 010 o 0,18 Pass
3800 0.8 070 0.0 0,16 Pass
40,00 0.15 070 @70 018 Pass
4100 043 .70 070 .16 Pass
4200 o9 4270 oo 018 Pasy
20 004 4470 oo 047 Pasy
400 0,02 £0.70 070 017 Pass
1590 0.2 & 070 .18 Pass
4600 0.0 @ 0.70 .16 Fass
a7.00 -0.02 o7 oo 0.18 Pass
48.00 s 470 070 016 Pass
48,00 0. 070 LR 018 Pass
54.00 004 070 oo 0.16 Pass
5500 087 .70 o070 016 Pass
64,00 0.7 470 070 0.16 Pass
6000 -0.07 .70 o 0,16 Pass
74.00 008 0,70 o7 016 Pass
7800 047 .70 0.7 0.18 Pass
B4,00 -7 .70 o.70 0,16 Pass
8,00 007 .70 0.7 0,18 Pass
94.00 -0.07 070 0,70 o146 Paue
800 001 470 0,70 018 Pass
104,00 001 2070 0,70 015 Pass
108,00 0,00 0.0 0o .15 Pass
114.00 0,00 070 0.0 015 Ps
128,00 001 .70 070 015 Pass
124.00 001 e 070 015 Pass
128,00 001 78 0,70 0,15 Pass
134.00 £ 070 0.70 08 Pass
136.00 .01 0,70 0,70 015 Pass
157,00 001 a7 .70 0,15 Pass
138,00 001 070 0,70 015 Pass
138,00 02 .70 0,70 015 Pass

= End of mensurement resals—
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Cartificate Number 2023003633 Certificate Number 2023003833

Peak Rise Time Gain
Pk ise fime parlorned Actieding b [EC 60851:2001 .44 and ANS £1,4:1083 (R2006) .44 G messsired scconting 1o [EC 61672-32013 173 A 17.4 and ANSI £1,4-2014 Port 3 17,3 and 17.4
Eapanded
Aumpliude (dB|  Duration (o] T Rendt (O8] Lowerll B Upper i g SRR g ot TR MM DomecliOnT  Nipper KAMBI . ariaiy Bt
3 008 Gan 9385 93.50 B4,10 0186 Pass
13788 40 Nagative Pulse 135,14 13374 138,74 0.15 Pass 068 Gain, Linsary i i 41.70 018 s
Positive Pilse 135,20 13373 138,73 01§ Pass OB Low Range e prge 2240 e Pass
3 Nepalive Pulse 124 T4 e pas.  Eem 0B Normal Range 84,00 1320 BB 045 Pasa
Posiive Pidsa 134,25 13373 135.73 015 Pass Bl it ) )
— End of isessremint resulis—
Broadi Mols r
Positive Pulse Crest Factor KmnaNoisFlog
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit Sef-gureraled nolse messured atcordng to [EC BAET20:2013 102 ang ANS| 51,4-2004 Part X 11,2
Crest Factor measured according 1o IEC B0B51-2001 0.4.2 and ANSI 54 4 1983 (R2006) 5.4.2 Momsmevnent Test Result [({R] Upper il |48 Feowmit
At 435 Erest Factar Tesh Reandt [415] T (a0 Fapamibed Vacertainny (0] Resalt A-iweight Noise Flaoe 2043 36,00 Pass
136,85 3 SVD +050 045 ¢ Puss C-waight Noise Floor 28,93 35,00 Pass
5 ovLD +1.00 0,181 Paga Z-waight Noiss Floor 3344 38,00 Pass
10 avLo + 160 0163 Pass
126,65 3 -0.12 £0.50 053 Patis — Kl ol avcavarement resilts—
5 01 41,00 016 Paus
e oo *LE0 fues i Total Harmonic Distorti
N85 a -0.13 + 050 0151 Fass e Rrion
5 013 +1.00 0154 Pasa Messured imitg 13-Dctavi e
10 028 +1.50 01532 Pags 5 Expanded
o y b ppi disy s Measuremeat TecRamilt Jib)  Lower biudt Bl Upper Limbc [ o o Runult
5 -0.43 41,00 05t Pass 10 Hz Signal 136,76 135.05 126,65 0.15 Pass
10 0,18 +1,50 016% Paas THD 6655 500 0013 Pass
— End of mesmrensent resalts- THR4N -62.62 5810 0ot Pass
— Ennd of mensurement result-
Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overioad Limit
Crat Fctor measurud Sezording o IET 0851:2001 4.2 3nd ANSI 51.4/1983 (R2006) B.4.2

Ampiltude 4B} Crest Factor Test Result |48 Limmits [dB] Expunided Uncertuinty 18| Resul
136,85 3 oD 050 0163 Pass
5 VLD +1.00 0163 Pass

10 ovLD £1.50 [R5 Pass

126,885 3 0.1 050 0153 Pass
5 012 21,00 o183 Pass

10 ovLD £ 1.50 0163 Pase

11085 3 013 0,50 0152 Pats
§ <013 £1.00 0152 Pass

10 <025 £1.50 0463 Pass

106,85 3 o1z +0.50 0157 Pass
L] 4an +1.00 0151 Pass

10 018 £1.50 0452 Pass

= End of measarement results—

LARSON DAVIS - A ICB DIVISION L‘\RSI?N D:\Vlfi —APCE DNVISION
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Certificate Number 2023001633 Carfificate Numbar 2023003633

1/3-Octave Self-Generated Noise

Maazurad Level [d8]
iy ENE
»

15 g 1010 o 10000 0 o
Frequancy [Hej
The BLM in se1 b low runge,
Frequescy [te] "Teat Resuit (i) Eipper Hwl |d15} Result
630 18.28 24.60 Pass
a.00 1845 24.00 Pass
10,00 1605 2350 Pags
12,50 %57 Z3.00 Paes
18.00 15682 22.00 Pass
20.00 9 a0 Pass
26,00 13.64 2230 Pass
31.50 1257 21.50 Fass
40,00 11.80 20.20 Paes
50.00 11.13 1880 Pass
B3.00 1048 70 Pass
B0.00 1008 18,80 Pass
100.00 965 1580 Pass
126.00 247 1570 Pass
160.00 a1 15.50 Pass
200,00 807 1520 Pass
250,00 10.03 1520 Pasa
J15.00 1045 1520 Pass
AD0,00 11.08 15,70 Pass
500.00 11,68 18,00 Pass
630.00 12,45 1650 Pass
B00.00 HH 1730 Pass
1.000.00 1418 18,10 Pass
1.250.00 16.03 18.90 Pass
1.600.00 15.82 1800 Pass
2000.00 16.68 20,80 Pass
2,500.00 1742 2170 Pass
3,150.00 18,00 2280 Pass
4.000.00 18.51 23,50 Pass
5.000.00 18.96 24.50 P
6,300.00 18,59 26,50 Pass
8,000.00 20,06 26,50 Pass
10,000.00 2057 .40 Pasy e D —
12,500,006 2136 28,50 Pass
16,000.00 .97 26.50 Pass
20,000.00 2T 3040 Pogs

== Endl wf mensurument resulis—

LARSON DAVIS — A TCH TRVISION P LATSON DAVES — PCB DTV ISION
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Cartificate Munbar 2023003860
Calibration Certificate g, gyt 4
mmm 2023003660
N T o A, e

Gallbrason Chock Frogquonay: 1000 ke Refsrence Sound Prassure Lovel: 114 4B re 20 uPa

Paricelic Lasts [ Iroem IEC G1672-3:2013 ) ANSUASA 51 4-HH4Fand.

Pattem agproval o IEC F1T72-1:2011 | ANSUASA 51.4-2014/Per 1
Bampehnk, Phra Khanong, (PTH] oo 2007-10-00 refarerscs mimbar PTE-1.72-4014218,
Bamphkok, 2460, Thadland
Ther sotind leviel meler sunmatled for 1=ating pe tosts af IEC GHE73-3: 2013 | ANGUASA St 4-2014Far
Model Namber  LxT1 Procodura Number D000 B384
3 for the ervsvevmerial conditons under which tha mnm bty vadatin, foman vcegsncant
Sarial Numbar 0007303 Tochnicisn Jncob Gannan o i "":‘:,“ s et
Tast Results Pass Calibration Date 23 Mie 2023 ANBUASA 59 4-2014/Par 2, |nnmm.mmnummn!d-mumumwrwmmnumwasumnwmfc
iniiiat Conditian A Mantactird Cailbration Oue BUGF-13013 | ANSYASA ST 4-2014/Part 1; tha snund lavel mter siéumitis for tasting canfamms b thi cless Tapeciicasand in IEC
Tarnparature 2356 ¢ £025°C FIETIA2010 | ANSUASA S1.4-2014/Pwt 1
Description SoundTrack LaT Class 1 Hurmidity 484 WAH £ 2.0 WRH Standards Used
Class 1 Sound Lieval Mister Static Pressure oy A
Fm!:m Revision: 2 :m L Deseriptios CalDate  Cal Due Cal Standard
o Larsan Davis CALI | Regidunl Imensany Culibrator 020909 2023909
Evaluation Method Tested with. Data roported in o re 20 pfa. Hart Scientific 2626-H Temparatwes Probe 1021-08-3%  2003-05-1% M
Larson Diis PRMLATT. SN 077638 Larsan Davis CAL200 Acoustic Calibetar 03240721 023N ot
PCH 377802, 5/N 345252 Lurtan Davis Mirdel 831 NIH02-32 FIFS-02.22 T LAz
Larson Davis CAL201, SN 0108 PR STTAL3 172 ineh Prepolurived Pressure Microplone  20230403-06  2024-008-06 (WTIRS
Larson Ciayis CAL200, &N 8076 RS DSIE0 Ut Low Distartion Ciencrdar DTN 319 [CCEES
Laesein Dol L2 Prammpbitler e Mosdel 531 Type | 2023003 HT3-00-28 PEHO004TRY
fi i e fplhowing whin hinsd wih
mlhmum Cartificata from ura D001 B3TE:
proced Acoustic Calibration
IEC BO6512001 Typa 1 ANSI S1.4-2014 Class 1 Measured sccording 10 1IEC 61672-3:2013 10 and ANSI S1.4-2014 Part 3: 10
|EC G0A04:2000 Type 1 ANSEE1 4 (R2006) Type 1 3 : Expanded
Mensurement Mesull Lower Linsdt 8 Timiy
IEC 612522002 ANSEE1.11 (R2008) Class 1 ot (] Bl Upper Jmg Unecertulty 1681 Reeauht
FEC 542602001 Clags 1 ANSI81.25 (R200T) 1000 Hz 114,09 113,80 114.20 0,14 Pass
EC 616722013 Class 1 ANSI51.43 (R2007) Type 1
s coeifie tha S e e above: et o axcaedn | apecTcations an sleted n the rstenced procaturs Loaded Circuit Sensitivity
{unkess alherwize naled). | han been calibraled using sandarcs Systen of Units {SH X
Hheough the Nasionst nssfule of Standards s [NIST). at other Inettutes, i mests e Messnresnent TR Eaac L Uppoetiall | Buwded il
rocuinements of ISCHED 17025:2017, e Vil et Ve e LV PR Umeertalty i) j
1 imthe cotumn de not it scope of 1000 He. 4956 -S244 18,33 014 Pass

— Endl ul mssnreine resili—
The puslity sywtam |5 registored to |50 60012016,
Thin calbrdian i @ direct companaon of ihw untt undar taat (o tha st reternce sndands and B nat imvatvs any ssmplog plans 1o Acoustic Signal Tests, C-weighting

wm- W“b:d"xmmm‘ﬂmmmﬂmmmmm una, fim, oo Such allownnoes woukd ba made oy Maasured sccording to IEC B1BT2-3:2013 12 and ANSI 51,4-2014 Part 3; 12 using a comparison coupler with Unit Under Test
Uit i N

[UUT) aind raferonce SLM using siow t igh d bavel for 10 1EC B1672-1:2013 5:5; ANSI 51.4-2014 Part
1
The " with the IS0 Guida ta the o (G A 8
coverage fuctor of approximately 2 aigma (k) has been spplied ¥ i o ity ol ! 4 Exganded
P —— S coniimnce el y o Preqecncy Wz Tost el B Bpeeted [40]  Lower Uit ] Upper L) PSSR et
This repart may not bo ful, o o an approved abstrect m abtined in wili i Hhan S “1 080 023 Pass
i Rl il for na = i wi

bl b ioves sl ! " 1000 017 0.00 270 070 023 Pass

a000 218 -3.00 -AE0 -1.50 (5] Pags
Cermection dets from Larson Davie LaT Manust for ScundTrick LT & ScundExpar La, ITT0L01 Rev © Supparing Firmwars Varsion
405, 2019-05-40 ~ End of messuremunt resuit—

For 1M4* I Lisson Diavin ADPC24 14" 16 12" adaplor i used with e calioastors and the Lerson Davs ADS043 14" o
LARSON DAVIS — A FCB DIVISION
1681 Wess 820 Nartly
Provo, (7 8461, United Stases
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LARSON DAVIS o PLARSON DAVIS

TIEARA-0001 Tkt
TOENATTE My 00| K4t e €1 AT T THI &dis Bess 0
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enanslumuR enanslumuAl
Curtificate Numbar 2023003850
Selt-genarated Nolse Calibration Certificate
Maasiirot acconding 10 1EC B1672-3:2013 1.1 and ANSI 514-2014 Part 3 111 m“'"m““m"l"“"“’"m‘
Meammrusn. Test Resubt [dB] Unired Amadyst andt Engineering Cansabtant Ca Lt
Acwighind 4256 o A1 Soi Udoasak 41, Sulchumyit Ruad,
. Bangchuk, Phre Khunney,
— Enil of migssnremunt resmbli— Bangkok, 10260, Thslland
Model Number  LxT1 Procedure Number 00001 8373
Serial Number 0007303 Tochimiian Japab Cannan
Tast Results Pass Caiibration Date 23 Near 2023
Calibration Dus
Initial Condition A4 Manufactured Ta 2986 'C s025°C
Dascription Sound Track LT Clags 1 Humiity 502 WRH 220 %RH
Claga 1 Sound Level Metar Stotle Pressiire BE12 kP =013 kPa
Firmware Ravision: 2,404
Evaluation Mathod Tested electrically using Lamson Davie PRMLAT 1 S/N 077638 and & 12.0 pF capociter to simulate
microphone capacitance. Dala reporied in d8 re 20 pPa assweming a microphone sensiivty of 50,0
miPa.
Compliance Standurds Compliant i and the following when irved with
Caiitration Cerfificate from procedurs D00 22344
IEC 6065 1:2001 Type 1 ANSI 571,4-2014 Clias 1
|EC B0804-2000 Type 1 ANS| 51,4 [R200G) Type 1
|EC 81252:2002 ANMS| 57.25 [R2007T)
|EC 61672:2013 Class 1 ANS| 51,43 R2007) Type 1
|EC 512602001 Class 1 ANE( 51,11 (R2008) Clazs 1

Issuing It cares that S instniment descrined aboaw maaks o axconrs o specificanions @ sated in e rfsmenced procsdus
{unless ptverwise noted), 1t has beon colbraled (=ing magsuroment standards eceabia o I Inlemalivaal Syslem of Unts (1)
thenaigh this Natioral Il of Standards and Technofogy (RIST), o othir netonal meauurement inatilubes, and mests he
moaurmmants of ISDAET 1T025:2017, Test peinis marked with i 3 in the uncertainbes column do nol fall within this laboratony's
scape of scermdRation.

The gqualty eyatem i registored 10 190 00105,
Thin calitwwtian o drect compariuon of fe urd under fest bo he Bsbed relerence standards and did ol mwiive ary sampling phans fo

onmylete, Mo slowance hiss besn maids for the inrtebiity of the fest device dus o e, time, sie. Such aliownnces wauld o mare by
e Customer & neaded.

e vith thar K80 Guide torthe Expramsion of Uncerainty in Measurament {GLM). A
coverage factor of apprakimanely 2 sigmm H}mmwﬂﬂhnlmmumm AEES Pre sapanded unoetainty Wl
appracmatedy 36% confidence leval
This repart may not fe eoroduced, sxcept in tull, onless permssian far tha publication af an aponoved st s cbisned in wiling
fnam thar organation ssang this report.

~ End of Repari- Comection dew from Larson Davis LxT Manual for SoundTrack LT & ScuntExpert Lt ITTOL0N Ray O-Supporing Firmeans Viersion

405, 20T0-00-10

Cafitration Check Frequency: 1000 Hz: Refarencs Sound Pressure Leval: 114 dB re 20 pPa

LARSON DAVIS — A LB DIVISION LAREON DAVIS - A PCH DIVISION

o, U k0. vl S ®LARSON DAVIS Frve, UT 1401, U S ©®LARSON DAVIS
T 654000} ATEE DIV 166540001 e —
30442710 DN A B G IATRDTAR M L BT M L1

Lanmi'l:imuqu Lanmi'himuqu



Dieaeription

Hart Scieniific 2626-H Tempersion Probe
SHS DEMO Lt Low Distortion Generstor:

Carfificate Number 023003638

Stamddnrds Used
Cal Trate Cal Thie:
021028 20230525
W11 20231229

Cal Standari
TR
OTIR

LARSON DAVIS - A PCB DIVISION
61 Wem K20 Norih

Preve, UT 84601, Uinited States
TI6-5R4-0001

TIAITIRAR S

®LARSON DAVIS

THIUE T e £

l.i]ﬂﬂ'l‘i‘hiﬂ‘wﬂu

Certificate Numiner 2023003638
d Broadband Log Ll ity: 8,000.00 Hz

w

0

"

"
- I~ w
S
P

e

i

a8

wn

1 mi o =i 1an ann nea
Level Injected (4

Broadband lnved linearity parformed sccondng ta [EC G1672-3:2013 18 and ANGE 51.4-2014 Part 3; 16 far compliarics to IEC §1672-1:2010
5.8, IEC BUBDLIHON0 4.2, [EC RIS &, ANEE 814 (RA00E) 08, ANSL 8142074 Part - 5.8, ANSE 51,43 (R200T) 8.2

Level (dn|
ar.oo

Ervar |

Laswer it [dB|  Upper Himit [d5)
0,53 070 (]
D48 070 .70
033 0,70 0T
0.28 <070 T
0.23 -0 oro
o.22 0,70 oo
.16 =070 070
0.11 -0 oro
010 0.0 0.7
on -0.70 070
oor «0.70 070
o.08 0.7 .70
0.06 -0i7n 0T
0.04 -0.yo 070
.02 -0.70 oo
.02 -0,70 070
ooz -o.To o
ooz arn o7
oo 0o 070
a2 0.0 1)
oot 70 0,70
oatr 0.0 oo
0.06 070 070
008 At0 o.re
0.06 070 (]
[ £.70 o070
.02 470 oyo
004 o7 oo
004 £.70 070
o0 o0 070
004 470 are
0.4 &0 0.70
005 [0 7o
o.os &T0 oro

~ Fiid of measirement resabts—

Fpanded
Ukcertatuty M) Rewult
5] Pass
018 Pass
016 Pass
LA Pass
016 Prss
016 Prss
A7 Pags
oar Pass
016 Pass
g Pass
016 Pass
016 Pass
046 Pase
018 Pass
018 Pass
LA L] Pass:
016 Pass
016 Pass
016 Pass
016 Pt
016 Pass
016 Pass
0.15 Prss
D5 Pass.
015 Pass
0.5 Pass
0.15 Pass
015 Pass
015 Pass.
ais Pass
015 Pz
015 Pass
015 Pass
(& Pass

LARSON DAVIS - A PCR DIVISION
68T Wit RI0 North.

Prova, UT 84601, Unsied Stites
Thi=GR-G00]

TEASZTTTI Y
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Cortificate Number 2023003638

Z-welght Filter Response

1 LT3

L1

an L)

o4 &
E 02 = " g
§ o ———a—g vl
g a4 - ] -5 E

a0 .

i JE

A0 -0

1 1o 100 000 10000 100000
Frequency [Hz]
T 1. ———— T —T J

Electrical vignal tast of frequency woighting porfomed sccoeding o IEQ 61672:3:2013 13 and ANSE 51.4-2014 Farl 3 13 for complianon o
BEC B1872-120013 5.5, [EC G0651:2001 6.1 and 0.2.2. |EC B0604:2000 & ANBE51.4:1863 (2008 5.1 and B.2.1; ANSI 5142014 Pat 1 4.5
psibed

T (BT
Frequency [Fiz| Test Hesult [dB]  Deviatlan [di] Lawer Wit [AB]  Upper il 4] Uneervaiuty i) Rt
631 -0.43 043 Am 033 015 Priss
£3.10 -0.08 0,08 0.30 0.30 098 Pass
125,69 -0.04 04 0.3 030 015 Pass
5118 -0.06 0,06 030 0.30 0.15 Pass
50118 -0.03 003 0.30 0.30 0,45 Pazs
1,000.00 0,00 0,00 030 0.30 0.15 Pazs
1,895.26 -0.03 0.03 0.30 30 016 Pass
3.081.07 -0.02 02 {130 030 0.18 Pass
7.843.28 0.00 0.00 030 0.30 0.15 Pass
15.848.03 -0.08 008 -4z 0.32 0.15 Pass
18.852.62 -0.37 -0.37 081 041 0.15 Paiss
— End al measmrement resulii—
LATLEON DAVIS — A PCH DIVISION = ®
16H) Wesl 820 Nartl: Lo, I n H
Prova, LT 846401, Ulnired Stutes ﬁﬁl},ﬁ_ g;_* SUN ans
G-6H4-0001 o e SRTAnAeEN
LTI Page dul UL RS Bt
'
enanslumuAl
Certificate Number 2023003838
Peak Rise Time
Paak riso t roneing 1o IEC 4.4 and ANSI 51.4:1883 (R2006) 0.44
Amplitade [dR] | Duratio s Test Resalt Lawer liamit Timit Koy Result
' (0] BT UppertimitidB) oty (B
127.85 40 Negaive Fulse 135.21 13374 135.74 015 Pasa
Pesitive Pulue 13521 133.73 136,73 015 Pass
30 Negative Pidse 13428 133,74 136,74 015 Pass
Positive Pulse 134.23 13378 135,73 015 Pass
— Eml of messureniin resiiliv—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crent Factor memsurad aceceding 1o 1EC BI651:2001 9:4.2 and ANSI 51411903 [R2008) .42
Ao (AR} Erest Vactur it (] ity (i) Rewill
136.85 3 ovLh +0.A0 053 Pass
5 ovLn +1.00 0151 Pass
10 oD + 160 0.15 ¢ Pasa
126,85 3 043 £050 [REE S Pass
5 014 +1.00 016 Pass
10 ovLD 4 150 0154 Pass
11685 3 013 +050 [RLES Pass
5 014 4100 i8] % Pass
10 008 £ 150 045 Pane
106,85 3 0495 £0.50 0ast Pras
5 .13 +1.00 ni5t Pass
0 07 £1.50 015% Pass
— End uf messurement resishis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Ovarioad Limit
Crust Factor msasurst according t 16 60681:2001 9.4.2 and ANSI §1.4-1683 (R2008) 8.4,2
Al |d5] Crest Factor Teat Resulr [db) Biwbts [l Expanded Uncertalnty (ith] Result
136.85 3 av.n 4050 015% Pass
5 av.o 41,00 0153 Pass
] VLD +1.50 [51-¢ Pass
126,85 a 013 + 0,50 0153 Pass
) 0.13 *1.00 nIst Pass
1 VLD +1.50 0153 Pasy
116,85 3 R +0.50 0153 Pass
5 014 +1.00 0153 Paas
10 0,00 +1.50 015% Pass.
1DEAS 3 D18 + 0.50 0153 Pass
& 014 +1.00 015 Pass
0 647 + V.50 (%15 Pass

= End sf mumsirument resilt—

LARSCON TIAVTS - A PCB DIVISION
1641 Wt 20 Nt
Prowa, UT 8464, Untbed States

SLARSON DAVIS

THe-HRA-0001 Ry R DN
HULEAZTH Y0 PageSof8 X ] B
enas iRy



Cortificate Number 2023005636
Gain

Gain messwed sccaiding to [ET #16723-2:2013 173 and 17.4 and ANSI 51.4-2014 Pant 3:17.3 and 174

Mearemend

0 dB Gain

0 ¢8 Gain, Lineanty
OB Low Range
DBA Normal Renga

Test Meawlt [dB]  Lawer il (] Upper lands (485
%295 83,80 4,10
41.13 40,30 4170
24.00 83.80 94,10
84.00 .20 84,80

~ End of meavirement reslts—

Broadband Noise Floor

Setl-generitad noise messieed ssuording o [EC S1ETE-32013 1.2 and ANS! 51.4-2094 Part 3 1.2

Menurement
A«waight Nolsa Floor

C-waight Noise Floor
Z-waight Mosse Fioor

Measured using 1/3-Ditave Nlers
Measurement

10 Hz Sighal
THD
THO+N

Tiest Resulf i3] Upper it [{75]
7 36,00
26,70 35.00
3z.84 08.00

— Eanl wf myasiroment resudin—

Total Harmonic Distortion
TestResuld (@] Lower Eimit (03] Upper Limie jdil)
125,78 13508 136,65
67,22 -56.00
6201 56,00

= End of messuryment resilis—

Expanded
Uncertainty jdB| e
[[517 Pass
(& 1) Pass
018 Pass
15 Fass
Teesuly
Pags
Pasa
Pasy

Expamded

Unexrtainty [dB] e
0B Pass
0018 Pass
0013 Pags

LARSON DAVIS —A PCB DIVISION
4L West $20 Nowth

PFrovo, UT $4601, Unltnd Staten
TH-684-0001

IR

Certificats Number 2023003638

~ End of Regiorte-

©LARSON DAVIS

13006 40T e €

l.i]f'lﬂ'l‘i‘hjﬁ‘wqu

LARSON DAVIS - A PCB DIVISION

16R1 W) K20 Nowdh
Prove, UTT 84001, Unsied Sextes
TIG-654-0001

BT AR

Slgnatory: __fpeok S

®LARSON DAVIS

. T W ]

Lanmi‘l:imuqu

Mamsurod Lovel 098]

25,00
ns0
40.00
B0.04
63.00
B0.00
100,00
126,00
160.00
200,00
250,00
15,00
400,00
600,00
630.00
B00.00
1,000.00
1,250.00
1,600,00
2,000.00
2,500.00
3,150,00
4,000.00
5.000.00
£,300.00
,000.00
10,000.00
12,500.00
16.000.00
20.000,00

Cortificate Number 2023003838
113-Octave Seli-Generated Noise

e 19900
Fragquency [He)

Teat Resul [oly] Vpper Hmit it
18,55 24,80
1833 24.00
18,11 23.50
16,77 2300
16,74 2290
14,70 2240
1354 2230
13.13 2130
12,18 2020
10,48 16.80
10,30 17,60

005 16.80
.04 15,90
8,51 1570
.86 15,50
7.8 15.20
788 1820
764 15,20
T80 1670
B34 16.00
87 16,60
856 17.30
10,29 810
110 1890
11.80 18,80
1278 20,60
1370 21.70
14.85 2260
15.48 2350
16.50 24.50
17,50 25,60
1846 26,50
1844 74D
2045 2880
2146 28,50
2243 W40

— Kol ol memsnrenent roalis—

o o0

LARSON DAVIS - A PCB DIVISION
161 Weest K20 Narth

Prowa, LT #4601, Unitod Stater.
TI-GHA-0001

RIS

SLARSON DAVIS

PRI My G

Laneni‘hjmuqu
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Calibration Certificate
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MEC-TISI-TIS 178
EREETE B

FEE NSRBI T2 LS ms £ 3
ALEEmsAaal E sRas MnEsUEIMS %%//,i'\\ff
Foundisnon for indusimal Development Natoral Food e Pl oo
Food rodusmal Laboraiary Serace Center CALIBRATION D081
Calibration Report
Certificate No.: 230216100101
Equipmant: aH Matar Resolutionc  0.07pH ;. Tmy
Manufacturer:  METTLER TOLEDD Moser SavanEay s
Serial Na.t T2NEs Type: Bench fap
IDNes LIAE WAS 03312553
Dato of Calibration: 24 Mawch 2023 Page 2of §
Locatsan- Chemical Calbration Labormary, National Food Institute

Envircnmant Condition: Amblert Temperature: {224 =18 | G Relotive Homidny: | 52 +3 | %

Condition of Equipmant: Goed Condition

Condition of this Results of Callbration

1 Calioration Meod i hoasse method - W-CC-002 bamed on direct ¥ using standani and
certfind referance maerial (CRM)
s { Cartitad
Inatruments Sarial 11D No. Dun Dty
21 DC Vaksos Callntoe 708007 ks ZEETH50 AT June 2023
22 Digtal Thermomuinr 2708007 Fluke. CC-H50587-01 30 October 2023
23 Thermo-tygro Metar NFISTHODINT PONPE TE 65088501 21 September 2023
Lartified Erfence Material batMe, Manutacursr Bl Expirs Daty
2.8 pH huffer 4.008 (Primary pH buther Sohaon) BT3E0E CPacham PHZIBLS 16 Fabraary 2025
2.5 H huffar 6865 (Frimany pH butlar Sakson) BTIE08 CRAcham FHEITLS 18 Fabrusey 2025
25 pH buffar 10.01 (Frimary pH buttar Sakson) BT3ET CRAcham PHZIOLS 16 Filbriasey 7034
2.7 oH buftir 7.00 (Saaresed pH buffar Seiutian| BTIBYZ CRAcham PHIO?LS 18 Fubrasey 2024

3, This cweiBcaton In iracestds to The Insntionsl System of Unk (51 Unil)

31 Instruments No.2.1 through WEC-TISITIS 17028 Laboraory Accredition of Calibeatian No.0008

32 instruments No 22 thrcegh REC-TIZI-TIS 17028 Laboratary Aocrudiion of Caitwmikan Mo.0081

3.3 Ingtrumants No.2.3 threugh WEC-TISITIS 17025 Laboraary Accradiion of Cailwmtken Mo.0DE1

34 Canified Futarncs Matersl No. 74 026 ain 1 ¥ Harre call using caifratad
thermamater, bammatar, & Aanceolimater Tha Stndend Sakson
preparaion and certifad by CPRAcham Lt is scemdied 10 150 17034
and ISOIEC 17025

35 Gartified Rafuronca Material No.2.7- wacestinto BIM Ref H-13 Loth 25.08.2022; BIM et HI-16 Lot 02,08 2022

BIM RefN M-13 Loth 25.06.2022; B RefN HI-1E Lot 02.06 2022, the
Standard Sciution preparation and certfisd by CRAcham Lid is
accredited fo 1S3 17034 and ISOAEC 17025

4. This ceriifcatn was carifiad anty for the insrumant we calersied.

5, This maun

foung acourmn s ot eakinrason only,

Certificate No.: 2302181-001-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangehack, Prakhanong, Bangkok 10280
Fago 1ol 5

Equipment: pH Meter

Manufacturer: METTLER TOLEDO

Model: SevenEasy pH

Serial No.: 1230525212

1D No.: UAE WAS. 0032553

Order No.: 2302181

Operation No.; 2302181-001

Date of Receipt: 14 March 2023

Date of Calibration: 24 March 2023

Calibrated by Mr.Pheraphat Tusnjit Approved by

Sciantist { Mr.Nuttapo! Kiyomehart §
Specialist, Division of Calibration Laboratory

Date of 1ssus: 24 March 2023 for the Technical Team
Tha aru far P %

Thi Carificate = isuad in sccordance with e condtions of sccreditaion geaniad by the Thal Lsbomiony Accreditation Scheme which has assessad
e msssuremant capabiity of the kboriory and fis tracesbilty o recognized rational standarcs and to the urils of meascrement malzod at the

missgonding reSunnl staianis laboestary, This certificate may nol be reproduced otves than in &l except with the prior weiten speroval of the
Pasional Food bstitute.

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

MEC-TIBL-T!
bty A

Calibration Report

Certificate No.: ZH2I1D010Y
Equipment: e Wit Resalution: 0.01pH | 1my
Manufacturer:  METTLER TOLEDO Madel SevenEasy pH
‘Sarial Ne.: 1230525212 Typn: Baneh tap
1D Na.; UAE WAS.003/2553
Date of Calibration: 24 March 2023 Page 3 6l §
Calibration Results:
1. Calibration of pbt Mater  Manual Temperature Compensaton at 28 “C |
Hominal o - Randing ¥ Caverage Factor
PH [ mv ) " BH (#m¥ ) [E4)
[] 4td.020 414 a0 o5 2m
2 205814 205 20 0sa 200
4 177,484 178 4o ) 200
[ SR160 - 600 058 200
¥ n.000 o 70 058 200
] EepTey 53 B0 058 200
W 77480 amr 10.00 [ 200
12 28811 200 1200 [T 200
7] 14,117 -atd 1400 [ 200
2 Calibiestion of pH Metar | Marnai 0I5
Eguipmaet:  pH Elicinds Type:  Comeined Elcrode
Manufaceuror  METTLER TOLEDD Wodat:  InLab Soids
Sarial No.; 11nEaa3 IONo. KA
Porformance of Eloctrodo systam  [Trens-Pain Caibration at pH 4 pH 7 aed pH 10]
Cartifind Vilun e e Relstiva Sopa () | Unceriiney | Coverage Facioe
825 °C {pH) pH my (EpH] L)
4005 A 187 - 0071 200
sl 686 e A0 00078 200
0.010 M 180 768 0068 200
B585 [ 14 - 00083 200

F-C5-012 Rewigion: 01 Date: 30-04-65

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

A,
SN

e
BT VISSUTIA S ACETaar LSS ;:%
FrudugnsRasfUEn s TN Rty _’4,44/'//?\:\";\;
e e e P Feccl oty U R
Calibration Report
Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD  {pH Meter}
Resoluion: 0.1 °C Model:  SevenEasy pH
Serlal No.: 1230525212 1D Mo LAE.WAS.003/(2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 Fage 4ot 5
Location: Cheriical Calibeation Laboratary, National Food Institute
Environment Condition: Ambient Temperature 25 %C & 1 °¢
Relative Humidity 5% + 5 %
Condition of this results of Calibration:
1. Calibration Method © - In house method: W-TE-035 by c with standard th
- The Callbration is d by with @ known temp
from & standard resistance thermometer.
- The temperature scale in use at this lsboratory is the International
Temperature scale of 1390 { IT5-90 ).
2. Reference Standard $
Instrument Model Serlal No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 ABS997 NATIONAL
TE 660039-01 | 10-Dec-23 FODD
Platinum Resistance Thermormeter (PRT) 385 509201 INSTITUTE

Support Equipment : - Low Temperature Bath (1S0CAL-6), Model: Europa-6 Plus Basic, S/N: 341592/2

3. This is traceable to | System of Units (ST Units).

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

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

7. Result of Callbration :

Wighout adjustment l:l After adjustment

F-C5-013 Rawisioen 01 Dates 20-04-85
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Calibration Report

NSC-TISI-TIS 17025
CALIBRATION 0081

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
]
wnshslum

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

Approved by : M
A ory

{ ) 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
(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 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 iphed by &

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

-ollo-
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CALIBRATION D&Y

Calibration Certificate

e,
%,_“//;\"\;,?‘
el
NEC-TEELTIS 17025
CALIERATION 0061
Calibration Report
Cartificate Mo.: 2400141-001-01
Equipment: CHAMBER, {Mat Alr Oven)
Mpdal: UF 55 Serial No.: BZI6.1666
Resolution; 0.1 i 1D No.: LAE.WAQ,027/2559
Manufactures; MEMMERT
Data of Calibration: 11 Dctober 3023 Page 2of 3
Location: Laboratary, Floor 2, UNITED ANALYST AND ENGINEERING CONSURLTANT CO. LTD.
Enviranment Condition: Ambient Temperature (28 £ 1 ) °iC
Relative Hurmidiy { B3 £ 2 )%
Line Voltage {228 = 1 ) veit

Condition of this results of Calibration:

1, This instrurnent was calibrated by insert 9 standard thermometer into its chamber and calibration accesding to
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controled Enciosures,
= The temperature scale used was based on 175 - 90,
- &ll deta show below were final values and the mitial data may be obtained upon request,

2., Reference Standard Instrument ©

Instrument Model Serial No./ID No. | Certifieate No. Due Date Through
Digital 349724 MY43016854 NATIONAL FOOD
TE 660380-01 23 Agri 202
with s2nsor "D CHe201-208) RTD# 201208 i INSTITUTE

3, This certificate is traceable to International Systern of Units {SI Linits).
4, This certificate was certified only for the instrument we calbrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.

&, Condition of Calibrated item :

Good

Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Pagelof3
Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216,1666
ID No.: UAE.WAD.027 2559
Order No.: 2400141
Operation No.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 October 2023
Calibrated by Mr.Worapob Sosktong  Approved by
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 16 October 2023 Respansible for the Technical Management Team
The are fora of 95 2.

This Certificate & issued in accordarce with the conditions of accreditstion granted by the Thai  Laboratary Accreditation scheme

UUC Description |
Time of Record

Fresh alr Damper

7. Result of Calibration ;

1 Hour 9 Minute At
Open  Position D
Close

Mot Available
E ‘Without adjustment

104.0, 140.0 and 180.0 °C

l:l After adjustmant

which has assessad the measurement capability of the iaboratory and &= traceabiity o recopnizad national standards and to the units

aof reafized Bt the

national standards labaratory. This certificate may nat be reproduced other than in ful

exoept with the prior written approval of tha National Food Insttute.

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

FC5012 Revision: 01 Date: 20-04-6%

ST,
i"(\%‘-\\://gﬁ’—.
e
ot
EE AN 10 TECHNOLOGY PROMOTION ASSOCIATION (TH
CORPORAT CES 3 EQUIFMENT CALIERATION AND T
A3 PAT NARARN ROAL AMNLUANG. SUANLUANG BANGEOR, 11023 HEC-TIBLFIRTTONS
) ) 1L ) FAK G-2THL AR CALIRATION B
Calibration Report
Cort. No.: 23TM192
Page: 1of 3
Certificate of Calibration
Certificate No.: 2400141-001-01
Equipmant: CHAMBER, (Hot Aur Oven) Equipment : Incubator
Modsl:  UF 55 Serial No.: 82161666
Resohfion: 0.4 °C  IDNo:  UAEWADD2H2589 Manufacturer : Bindar
T R
Manufacturer:  MEMMERT Whidiat s e
Date of Calibration: 11 Cetober 2023 Page 3af 3
Calibration paint: 104.0, 140.0 and 180.0 °C Serial No. ! 13-07343
G result: - —r
Calibration | Temparature | Relatva | Lina Valtage h =l ID New. : UAE, MIC.005/2558
Condition (cy Husmidity (%) [Valt) L o
N 8.2 614 227.4 . oo ks L Submitted by : United Analyst and Engineering Cansultant Co. Lid,
MAX. 28.3 5.1 2283 o 3 Soi Udomsuk 41, Sukhumvil Road,
Tablel : Reporting of Temperature W Bangchak, Phrakhanong,
Calibration Measured Temperature (°C) @ Sensor No. Bangkok 102680
Sensor No.9 Is R
point ¢ L3 ln RER) Location : Microblology Laboratory
(") #1 ®2 #3 a4 *5 26 ®7 #8 #9 +{*C)
104.0 104.05 | 103.99 | 104.02 | 104.08 | 109.00 | 104.05 | 103.99 | 104.07 | 10400 053 Recelved Order : 15 Fabiary 2023
100 190.09 | 139.99 | 139.81 | 180,05 | 139.95 | 139.81 | 139.97 | 140.26 | 139.97 073 Caiibeation Date : 15 Fabiuary 2023
180.0 18046 | 180.33 | 180.25 | 18028 | 1B0.33 | 17996 | 180.31 | 18064 | 180.16 0.3 Amblant Tamperatias’s (26£10)°C
Taba 2 : sra Reault Relative Humidity : (5030 )%
UUC* Setting UUE* reading (°C) Stability Uniformity | Overall Variation
) MIN MAX | Avarage £ () %) "c) Calibrated by : Suwit Imjai
104.0 140 | 1040 | 1040 0.090 0.18 038
140.0 100 | 1401 | 1400 0.075 0.28 047
180.0 1800 | 1801 | 1800 0.13 0.48 [ Approved by : “
AppToveD SIgnatory

Mote  The quoted uncertainty include " Stability * and " Loading effect (20% of Temp Uniformity) =
ULC* = Unit Under Callbration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
far at least half an hour after reaching steady state,
Unformity = The maxmum difference of measured temperatures at any sensees and the measured
temperature at the reference location which are observed at the samse time.
Overall Variation = The difference of the maximum and minimum measured temperatunes througout observation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a
level of confidence of epproximately 35 %,

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

The Uncertainties are for o

{ ,) Pomthippa Tameyakul
{/} Malee Bulkruea

Issue Date ;

24 Fabruary 2023




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

Calinration were condutted using calibration CP-OT02 g to direel

method with Data Acquisition which connected with Resislance Temperatura Datector | RTD )
The lemperalure scale used was based on [TS-80,

s result of callbration

1. Referanca standard instrument;-

Instrument Maodel Sarial No. Cart. No. Due Date
1 ) Dats Acquisition 349728 MYSE003411 22LM185 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 Envirenment during i
T Finenas
. Z Temp. (°C ) 22 23
REL Humid. { % } &5 B1
2 . -..“? AC Supaly ( Vol | 231 231
" Ref. Std.
Pasition : 1D No.:
1 20RTD-21
2 20RTO-22
W - a 20RTD-213
Prabe Instaliation Details : Dimension of Chamber : 4 ZORTE-2
aw  BR i P = 5 20RTD-2I5
b= B as i 543 & 20RTO-206
= AF ow Ha= 040 m 7 20RTD-27
Capacity = 00583 m' i ARRTDa
g (raf.) 20RTD-24/9

P ot
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES X EQUIPMENT CALIBRATION AND TESTING SERVIC] ai,f',—(_'_-‘\\"\\;
G

5344 PATTANAKARN ROAR 50
TEL.0-

RST-TETISITA
CALIRATICN D058

Cert. No.: 23TM727

Page: 1of3
Certificate of Calibration
Equipment : Incubator
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 Laboratery (302)
Received Order : 27 Aprit 2023
Calibration Date : 27 - 28 April 2023
‘Ambient Temperature : (26+10)°C
Relative Humidity : (50230)%
Callbrated by : Tawaichal Pama

Approved by © _
Appraved Signalory

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

Issue Date : 11 May 2023

The Uncertainties are for s confidence probability of approximutely 955

e mopreadnced o

an i full. axcep with the priur wrilles

Sanviees

@ limugy

ment. Calitmatios wul Te

rél\

Equipment : Incubator Cert. No.: 23TM182

Condition As-Recalved 1 Usad Item Page: 3of 3

Refarence : 2302-02850C1

Result of Calibration :- (7] Withaut Adjustment

Function of UUC* ; Temperature Socurca

Fresh air setting © Closa

Callbration uuc* uuc* Ti Owarall Coverage
Paint Setting | Reading stability uniformity Variation | Factor
i) ('c} "G} (:C) {22 ¢y | (e k
35.0 354 35.4 0037 0.56 0.86 0.30 2

c Measured Temperature | "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.
T 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
uuc® : Unit Under Calibeation

Nate The reported uncertainty of measurement was included stability and excluded unifarmity |

The reported uncariainty of measurement was based on a sfandard uncertainty muitiplied by a coverage
factor k, providing a level of confidence of approximately 95 %

-olo-
]
wnmilue

Equipment : Incubator Cert. No.: 23TM7Z7
Condition As-Recelved : Used Item Page: 3of 3
Reference : 2304-14610C-4
Result of Calibration :- (=) Without Adjustment
Function of UUC*® ; Temperalure Source
Frash air setting @ Closa
Calibration | Uuc* | uuc® Temp T Overall

Point | Setting | Reading stability ion| Factor

(e (c) | ("C) (£°C) {ch 'c) L3

440 440 | dan 0.055 0.42 0.52 2
Calibration P {*C)

Point Position =

(c) 1 [ 2] 5] « T T e 7T 8 [oimty] (20

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 iff af i 8t &ny one sensor.
: The maxi i of d temy 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 io delermine the temperature pattem or homogenelty within the chamber under steady-state conditions.

Overall Variation : The Dil of the i and mini d ih observation.

UuC* : Unit Under Calibration

Note : The reported uncertainty of measurement was inoluded stabllity and excluded uniformity .

The reportad uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, | g @ level of of i a5 %,

-olla-

mmm‘bin



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'r- mnms‘laim-



ALLAND-JAPAN)

ERVICES

TANAKARN RO 1 B NLUANT BANGROK 10350
Tl

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 sigrialony
{ ) Pomthippa Tameyakul
() Malee Butkruea
{ ) Suwit Imjai
Issue Date : 11 May 2023
The Uneertainties ure for a confid [ ility of appr ly 95 %
= 1, excey
- Cabr 0
en@3 luAIuAM
Equipment : Incubator Cert. No.: 23TM728
Condition As-Received :  Usad ltem Page: 20of 3
Reference : 2304-04610C-6
Procedure Used :-
C ion wera using cali [ dure CP-OTOR2 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 Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Closa during
Beginning Finished
Temp. (°C } 25 z2
|1/ REL Humid. | % ) T8 83
2 L AC Supply [ Voll ) 23 231
] [=]
1 3
g iy Position ¢ Ref. 5td.
7 ID No.:
H P HE
& & 1 22-18RTD-21
T 7 2 18RTD-2/2
o) o D
Wi 7 S s 3 18RTD-213
- 4 18RTD-214
W 3 1BRTD-2/5
B 1HRTD-2/6
7 18RTD-217
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
c= 10 cm H= 0.A0 m

Capacity = 02 m

p———

D)

Equipment : Incubator Cert. No.: 23TM728
Condifion As-Received : Used item Page: 3of 3
Reference : 2304-04610C-8
Result of Calibration :- {1 Without Adjustment
Function of UUC* : Temperature Source
Frash air setting : Close
Calibration | UUC* uucr Temperature Temperature | Overall | Coverage|
Point Sefting | Reading stabillty uniformity Variation| Factor
1ch {*G) | (€} (£°C) £ (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 {"C) i
Point Position
{"C) 1 2 3 4 5 & T ] 9 [ref.) (£°C)
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 d 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 o ine tha e pattern of il within the chamber under steady-state conditions.
Owverall Variation : The Difference 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
factar k, providing a level of confidence of approximately 85 %.

-olo-

tanm‘lu'm

&= DKSH

& Certificate of Calibration

WLL-TISLTIS 17028
Equipment: Balance Certificate Mo.: C01223732
Modal: PXE23 Issued Date: 0% December 2022
Serial No. (orID.).  CZ36754745 Job No.: KSPRZZ155T6
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 & 3.0 WRH

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

Calibration By: Mr, Adisai Maknol

Calibration Date: 09 December 2022

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

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

(NIMT}, Thailand through DKSH Technology Co., Lid. Certificate No, CO2221765

{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:

Dedvering 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 1.0000 1,000 0.000 0.0010 203
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



TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
RVICES

T

CORPORATE SERVICES 3
33404 PATTANAKARN ROAD S0
TEL I

Certificate of Calibration

=S

A
St

NES-TISLTIAITERS
CALERATION 0908

Cert. No.: 23TM783
Page: 1af 3

Equipment : Auloclave

Manufacturer : ALP

Model : CL-40L

Serial No. : BOBTE3

1D Mo, : UAE MIC. 026/2563

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

Location : Microbiology Laboratary (301)

Received Order : 27 April 2023

Calibration Date : 27 April 2023

Amblent Temperature (2610 )C

Relative Humidity : (50 +30 )%

Calibrated by : Preecha Hizhib

Approved by :

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

Issue Date : 11 May 2023

The Uncertainti

Approved !ugnalury

are for a confidence probability of approximately 95%

wenmsliauay

A DO53944

Equipment : Autoclave Cert. No.: 23TM763
Condition As-Received : Used ltam Page: 3of 3
Referance - 2304-04510C-2
Result of Calibration -  { * ) Without Adjustment
Function of UUC* : Temparalure Source
Operating parameter Set : Temperature = 1150 °C
Starilization perled = 15 minute
uuc* uuc Average® Pressure | N Coverage
Setting | Reading | Position ing £ ing ’| Factor
("c) ("c) 'ec) (£°C )| (MPa) (£°C) L]
1 115.213
1150 115.0 2 115.166 0.22 0.08 0.75 2
3 115.260
o i Set; Temperature= 1210 'C
i period = 30 minute
uuc* uuc* Average® Pressure || Coverage
Setting | Reading | Position i * | Read| Factar
(*c) ey ("c) (£°C) | (MPa) (£'C) k
1 121.280
1210 121.0 2 121.224 0.29 11 07s 2
3 121.284
Average® : The average of 30 values in each position.

Equipment - Autociave Cert. No.: 23TMTE3
Condition As-Received : Used ltem Page: 20of 3
Reference © 2304-04610C-2
Procedure Used :-

G were conducted using in-h ibration procedure CP-OTO3 according to direct

measurement method with Data Acquisition which cannected 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 Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MY59003411 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 calibration covers y aul
could be infected with organlems categorized as Hazard Group 1, 2 and 3™

for the sterllization of goods and material which

(** = 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

io be

i i and in of infectad L3

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

sterilization which are required 1o be dry at the end of cycle.
Result of Calibrati {*) Without Adjustment
Function of UUC* : Temparature Scurce

Environmental
Beginning of Calibration 27 ] 220
o Finished of Calibration ZF 58 220
Ref. Std,
Position Description
1D No.:
1 Canter of chamber 18-20TC-04
2= |Temperature sensor 1E-20TC__05
3 Exhaust port 18-20TC-0B
L]
tensnslamugy
a 1159968
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORAT NT CALTRRATHON ANDN T CRVICES
PREATT HEC TRATISITEIS
CALIBRATION 0ia
Cart, No.: 23TM249
Page: 10of3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Arca
Model : UC4-1320
Serial No. : 13URC48013201
1D Mo, ; UAE.WAD.D15/2561
Submitted by - United Analyst and Enginesring Consultant Co, Lid,
3 Soi Udomsuk 41, Sukhumvit Road,
Bangechak, Phrakhanong,
Bangkok 10260
Location ; Lab Floar 2

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
uuc* : Unit Under Calibration

Note

The reportad uncertainty of measurement was included stability and excluded uniformity .

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

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

15 Februzry 2023
15 February 2023
{264 10)°C
(50430) %

coverage factor k, providing a level of confidence of spproximately 85 %.

-obo-

enm3liauay

a 1159867

Calibrated by : Prascha Hiahib

Approved by :

App
[ ) Pomthippa Tameyakul
(/) Malee Butkruea

[ ) Suwit Imjai
Issue Date : 24 February 2023
The Uncertalnties are for o confidence probability of approximanely 95%

A 0051476



Cerl. Mo.: 037 aq

Equipment : BOD Incubatar Cert. No.: 23TM2a8
BOD Lueohuor Condition As-Received :  Usad Item Page: 20f3
Reference : 2302-D2970C-1
ﬂm Procedure Used :-
Calibration were conducted using callbration procedure CP-OTO02 according to direct messurement
Model : Vg~ 1320 mathad with Data Asquisition which with Rest Temp Detactor { RTD ).
S/N = The lemperature scale used was based on ITS-90.
g Mer B33 Max 40,3059 Condition of this rasult of calibration
it I Mo UAE wio. 0152801 1. Refarance standard instrument:-
i Instrument Model Serial No, Cert. No. Due Date
L "3 1} Data Acquisition 48724 MYST013711 22LM83 02 Jul 2023
2. This cerificate is valid only to the ilem calibrated on date and place of callbration,
3, This [ to the ional System of Unit
Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Frash air setting : Not Avaitable Envil during callbratis
=l ginning Finished
Temp. (°C) 28 31
REL Humid, [ % ) 63 87
AC Supply { Vaolt ) 220 220
= . Ref. Std,
Position : 1D No.:
1 22-1BRTD-211
F 18RTD-2/2
3 18RTD-2/3
Prabe Installation Details : Dimension of Chamber : 4 18RTD-214
a= 10 om = g2 m 5 18RTD-2/5
b= W0 om = 12 m B 18RTD-26
Re: A B = P 7 1BRTD-217
Capacity = oes 8 18RTD-2/8
9 (ref) 18RTD-2/9
~ 44anca7
Equipment : BOD Incubator Cert. No.: 23TM248
Condition As-Received : Usad ltem Page: 3o0f3
Reference : 2302-02870C-1
Result of Calibration :- (*} Without Adjustment
Function of UUC* : Temperalure Source
Fresh air setfing : MNat Avaltable
Calibration | Uug* uuc* T T Ovarall Coverage
Point Setting | Reading stability uniformity Variation Factor
() (*c) [ld] (£°C) (e (el (£C ) k
20.0 200 183 0.32 0.57 1.0 0.50 2
ey
Point Position
gey I A | F [ d [ & [ 6 | & | ¥ [ 8 [ ®ief)
20.0 20086 | 19816 | 20386 | 19876 | 19.873 | 19.838 | 18.837 | 19.821 | 19.949

Average” : The average of 30 valuss in each posifion,

Temperature stability : One-half of the greatest maximum diff of
Temperat y : The i of temperat at any sensors and the maasured
temperature af the reference location which are abserved at the same time or at as close an chsarvation fime as
possitle {o delermine the lemperature pattern or homogeneity within the chamber under steady-state conditions,
‘Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
UUC* : Unit Under Calibration

Mot : The reported uncertainty of measurement was included stabillty and excluded unifarmity |

at any one sensor.

The reporied uncerainty of measurement was basad on a uncartainty iplied by a g
factor k, providing a leval of confidence of approximately 95 5.

-alo-

a 1149512
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Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTICN
Modal: 2520 Serial No.: 91794469

Resolution: 1 T ID Mo: UAEWAS.D11/2560
Manufacturer; FOSS

AUENSELLRLLNSTSE aar LSS
AUEUSHISASuUUEN S e mNSsUS T TS

Foundamon for Development Natonal Food stiune
Food ciming Laboracny Sence Cener

Verification Certificate

Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
g ¢, F 10260
Page 10f4
Equipment: HEATING BLOCK 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 Calibration Laboratory

Date of Issue: 10 April 2023 for the Team
The are for a y of by 95 %o,
This Cartificate I Issued In accordance with the conditions of accreditztion ganteu by U\eTnaJ Laboratory Accreditation scheme which
has assessed the measurement capatiity of the laboratory and s national standards and o the units of

reaizad &t the national standards lsboratory. This uwnme may not be reproduced other than i full

exgapt with the priar written app-wl of the National Food Institute,

Date of Calibration: 30-31 March 2023 Fage 2of 4
Location: Laboratory Room, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature [ 25 + 3 } °C

Relative Humidity (55 +15) %

Line Voltage (220 + 10 ) volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R Into its heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on TS - 50,
= All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument @

Instrument Model Serial No. Certifi MNo.| Due Date Through
Digital 349704 MYS4S455TE/MY421B4453 : N.M, Technical
with Thermocouple Type R TEE181-103  CHE181-103 Ll SMay-2023 | conree Labaratary

3. This certificate is traceable to intemational system of units (51 Units).
. This certificate was certified only for the instrurment we calibrated.
5. This resuft of calibration was found accurate as shown on date and place of callbration anly,
6. Condition of Calibrated itern ©  Good
LUC* Description
Time of Record - Howr 300 Minute At ar ¢

7.Resutof Calibration : | X | Withoutadjustment || After adjustment

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

F-C5-009 Revision: (1 Date: 20-04-65

gEarrEsudE Ty atsdaan Iamas
AUELSTSAaoUEMsaas rssUE IS

Fourdanon for indusial Developrent Mations! Food nsthute
Food irdustial Laboratoy Senice Certer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial Mo.: 91794465

Resalution: 1 °C ID Mo UAE.WAS.011/2560
Manufactures: FOSS

Date of Calibration: 30-31 March 2023 Page Jof 4

Calibration point: 3|0 ¢

Calibration result:

Reporting of Temperature

- i
e vl el e P

1 380 380 0.96 3 21
2 380 380 0.40 37728 2.1
3 380 380 1.18 377.82 2.1
4 380 EL .44 377.19 1.6
5 380 380 0.1 37730 16
& 380 380 014 377.90 16
7 380 380 117 373.85 2.1
8 380 380 033 376.96 21
9 380 380 0.14 37418 21
10 380 380 0.96 37856 20
11 380 380 1.4 37834 2.0
12 380 380 0.35 378.06 20
13 380 380 0.48 377.05 16
14 380 380 038 375,19 16
15 3B0 380 0.50 377.48 16
16 380 380 048 37833 1.7
17 3B0 380 0.71 377.50 1.7
18 3B0 380 0.35 37677 LY
19 380 380 0.84 377.06 1.8
20 380 380 0.41 378,58 18

Bote;

- Uuc* = Unit Under Calibration

-Immersion depth of standard thermormeter in tube level high of sand is equal heater plate of UUC.

- Stability = One-half of the greatest maxi i af | at one sensors,
for at least half an hour after reaching steady state.

FC5-00% Revision: D1 Data; 20-04-65




Verification Report

FOSS

Customer Service Report

| Report No: |

Date: 24 /05 {33 .
o= 12 gkt Tt
[ Gsomer ] VAE [hddress:
| T | T 2 (e (| g #3q0512
Certificate No.: 2302413-001-01
Haurs Travel To Customer Labour Tratvel Fram Customer
Eaqui) t: HEATING BLOCK DIGESTION T T
quipmen 1M Start o el Ll ] ioe ™ | — Zhe
Model: 2520 Serial No.: 91794469 Finish [$10s 12
Resolution: 1 T 10 Mo UAEWAS.011/2560 lob Type
Manufacturer: FOSS Apptication Speclal Standard
Mermal Courtasy Wisit | Ingzadlation | Training
Date of Calibration: 30-31 March 2023 Page 4 of 4 Tatribator PAAA Onboarding | Tuote [ IR House
Calibration peint: 380 °C ntarnal Warranty | Aepair | M x
Calibration result: Continued Digital Service Sales suppart | Rermate | Cthar
) [ PO/ Quate Numbar; T |
Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW [ Fmatype ]| Fovgmery oo [ cComacthio, | T |
@ @ Details of Work | Test Condition / Status
~ Vilgrs fonction lab  powe el G170 S
:
@@@@ = M et et oo ga (00 - Ei T gjeifies (I A i
L T Y e T e L e D T ac
° = W gt SobSh Wed G tzan Gowwmbey e
= TR Tl gy Pedpn WElyy, * S5, F - o
@ @ @ ~ WAFT o feuan vt Covdanmer Whiss r'arlrll;. alve Al - WA A A
— TR Ia T it kg vl -5 jou | (llall Tewl = Siw| e
= nOruldmgite ndb e SR E  [Fe vl i
= Nogw Blgufe s oyl T o ¢ o T2
380°C Instrument Ready for Usa [ ok ] notox [
Mage Part Na Batch Description [
(v [ 17, 0. 10 Fen M por 7 vme fAic } M T
om/off
Sensor Installation Location
Note:
Uuc* = Unit Under Calibration
<Immersion depth of standard thermomater in tube [evel high of sand is equal heater plate of UUC.
- Stability = One-half of the greatast difference of d at one sensors, Is accurate and comalete
for at least half an hour after reaching steady state, Sigad FOSS signed Custamar T
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage = L Hame.
ovidi level of confidence of approximately 95 %.
providing a nfidence o TR o Would you be willing to participate it a brief survey in order to tell us how we performed? 01 pheti, B ot oo A
------ e L T
F-CS-D08 Revision: 01 Date: 20-04-65
'
wnanslupun

FOSS South East Asa
3388 Sinnrat Building, ~ 2ath Floer, Unit Mo, 3388,/90,
Fama Iy Road, fama IV Aoad, Klongton , Kiongtasy, Bangkok, Thailand 30110 |
Customer Service Report | Report No: 6623 Customer Service Report I Report No: 6534 |
| Date: | Jui~2 8 2023 ATgwn | Date: | )
[ Cotamer | United Avialyst and Erainas Address: [ cwstomer__ ] "'
I Instrurment. | RIS 00 | Serlal: | LRRISEL | Ingtrument: |
Hours Travel To Customer Labaur Travel From Custormer Hours Travel From Customer
Start 200 irs 1€.30 o Start T i
finsh [ =80 3o ming Ghrs. 3. 50 i Finish ir
Application Special sta_-:_dud Application Spacizal
Normal Courtesy Visit £ Training Narmal Courtasy Visit Traning g
Distributor BMA Onbaarting uote In Hause Distributar PAMA Onboarding Quete in House
Irternal Warranty Repair ] Irsternal Warranty Repalr M
Digital Service Sales Supaart Remote Other Digital Service Sales Support Remate Dther
[ PO/ Cuats Number: I = | [ PO/ Quate Number: | |
FAAT) T S5 cad [ comractmo. | Spacrie | | TS | T [ contactho. | T |
Detalls of Work / Test Condition / Statws Details of Waork | Test Condition [ Status
Lovig
 Dacick S Ao ol ) Ok 5
ol B wit =3
- ke freoie Matn e Alkal _se ke g ghnies oK
- edon vpdes nna, 0 Do PO S
L
Instrument Ready for Use T ok | wetox | y for Use [ ok T wetok |
Part No; Batch Description aty | Part No: Baich aty
| confirm this repart i accurate and complete | canfirm this repart is sceurate and compbate
Signed FOSS Signed Customer Signed FOS5 Signed Customer
Narme Name Name Nama
Wouid you be willing 12 ate In o brief survey in arder to tell us how we | [ Would you be wiling o participate in a brief survey in order ta tell us how we performed? |

l.ﬂﬂﬂ‘ﬁhiﬁ'wﬂ&l wnms‘ldmuqu



Installation Qualification

Kjeltec™ 8100 Distillation Unit

This 1Q applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The i llation is performed by FOSS trai

1 Intended Use

i service

Kjeltee 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical

AB's Application Notes.

2 Purpose

This installation Qualification is designed 1o assure that:

The Kjeltec mstrument is received complete, with all required parts in good condition.

« The location of the instrument is envi iy and icafly suitable
» Thei is led and d correctly
= Suitable electricity and water are supplicd to the i see table 2 for
3 Identification

Description Serial Number

Kjetiec B100 Distillation Unit q1% §9052

FOSS Analytical AS
69 Slangerusngads
Di-2400 Millerod

ermark

w45 T010 2370
45 7010 331

Wt wwwfom di

Clastasnas Support, 6001 7242 { Hev, 1

5 Installation

supportBios dk

FOSS Analytical AB Tol 446 47 361500
o 70 Pax +46 42 340345
SE-263 31 Hogands E-mil support@ioes dk
Sweden Wik wanew, fiots 0k

enanslumuge -

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
0, write “Y™ in the right column of the table immediately following.

Location Requirements Acceptance Criteria Pass (Y/N)

Adequate space for instrument Dimensicns 48x58x53 cm ¥

AL supply available for instrument 200-240 V ¥
50/60Hz

Curant oA ¥

Cold water supply available 2 Limin at 30°C Y.

Drain For coaling water and waste (depending s
on local waste disposal legislation)

Ambilent temperature M, 40°C Y

Ambient humidity Max. BO% relative Y

| tnternal fuses T10A AH | J

Cintmes Suppor, 063 241/ ey, 1

wenanslumuge -

4  Control of Received Equipment

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list (shipped with the instrament) 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 5o,
write “Y™ in the right column of the table immediately following.

Packing List ltem

Acceptance Criteria

Pass/Y/N)

Kjeltec 8100 Distillation Unit

No visible damage, received in
undamaged FOSS Analytical's standard
shipping container

Y

Accessory kit, according to packing
Iist

Included. Mo visible damage, received in
undamaged FOSS Anafytical's standard
shipping container

Handling device for digestion tube

Included. No visible damage

Tanks with level sensors for Waste,
Alkali and Water

Included. Mo visible damage

Receiver flask

Included. No visible damage

One digestion tube 250m|
One digestion tube 100 mi

Included, No visible damage,

Tube adapter Included. No visible damage. ¥
User manual Kieltec 8100 Distillation Unit Y
IOwners quide l Kjeltec 8100 Distillation Unit ¥
Quick guide Kjeltec 8100 Distillation Unit T

Spare parts manual

Keltec 8100 Distillation Unit

Application notes

AN 300 included
AN 303 included

Custsisr Suppart, BHA3 13

enaslumug -

5.2 The instrument must be assembled correctly
Verify that all tubes are correct connected. If so, write Y™ in the right column of the table

immediately following,

0000
Jao

000 [

NN

*} Receiver solution in
Alkah in

Power

Mot used

External titration module
Level sensors

Cooling water in (tap water)

o par e SR

11. Drain
12. Cooling water aut {tap water)
) Only on Kjeltee 8200

0000 |

— BO00AZ0R

Deionised water in (steam generator}
Deionised water in (dilution water)

10. Waste water out {tube drain vessel)

=l
]
]

Instrument Tubing Connactions Acceptance | Pass
Criteria {YIN)
2
Wisual r
verification
- by installer

Custamer Suppart, 6003 12421 v, 1

enaslumugn  «




5.3 The instrument should be assembled and powered up
Perform the start up procedure and check that the
in the right column of the table immedintely

Connect the di

following.

illing unit to the power supg
expected response is obtained. 1f so, write Y

6 Summary of Deviations/Comments

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

" Deviation [ Action Comment
Action Expected Response Pass (Y/N) . — —
Swatch on the power The instruments start up and the seff test - i
nple counter shows the number | Y
d samples since first power and
the Software Version shows the version | |
| of the instruments software. | t | —
| Adter start-up, Program 1 is loaded and | ! —
1 2 Y
the Analyse menu is displ
Turmn an the cold water tap No visibhe reaction 7 lQ Documentation
Press the "Manual”™ view | The Manual menu is opened Y Upon suceessful completion and recording of all instructions above, sign and date this sheet below
= : If required by customer. leave one signed copy with instrument.
Open the door with the handie, " + . .
place the test tube and receiver flask v If customer’s internal procedures require further reporting or witnessing of results, execute thuse
in position. Close the door. procedures a5 required.
| Select Bilution and press Start Water s added 1o the tubie v
e ——— Installed By:
Select Alkali and press Start Alkali is added to the tube ¥
Seloct Steam and press After heating up, steam is entering the " Company:
| tube
| Sedect Drain and press Start The tube is drained Y Customer Name:

Company:

Date completed:

73w l@ﬂﬂ'ﬁ‘hjﬁ')UQu ey, | lﬂﬂﬂ'ﬁ‘hlﬁ'JUﬂu

Operation Qualification

4 Performance

4.1 Verify the dispensed volumes of reagents

Note! ify the dispensed volumes of reagents a triple test should be done to be statistic
correct, Then calculate a mean value,
Kjeltec“‘ 8100 Distillation Unit I Choose “Manual™ in the menu. (When starting up the instrument Program 1 is loaded)
2. Open the safety door by pressing Open and place a tube in the instrument. Close the saf:
% T & . d
This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS .
Analytical. The operation qualification is performed by FOSS trained service Water

personnel. 1. Press Dilution and then press Start. 80 mi of water will be filled into the tube.

2. Measure the collected water in a graduated measuring glass and note the result in table |
1 intended Use below.
Kjeltee 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical 3. Check acceptance eriteria in the table and make the judgment if passed or not,
Application Notes,
Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the
User Manual.
2 Purpose .
) - R . ) Alkali
Phis procedure is designed to test the function of the instrument according to factary test I Press Alkali and then press Start. 50 ml of alkali will be filled fnto the tube,
specifications:
. 1 Measure the collected alkali in a graduated measuring glass and note the result in table |
«  Alkali volume L
below.
v Distithation Acouraay 3. Check acceptance criteria in the table and make the judgment if passed or not
»  Distillation Repestability

Table | Volume comral

3

Test Expected result Passed (YIN)
| Description Serial Number =
i = Water volume 76-84ml
| Kieitec B100 Distillation Lintt, 200-240 V S0/60 Hz 9 "
]
| Atali volume 47-54mi A%
e

31 Wagani

enaslumugy
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*) Note! Please also note that the below calculations must be adjusted it other purity levels of

4.2 Verify the distillation procedure, accuracy and ammonium salts are used. A certificate for the chemical supplicr should be available
precision
The distillation principle is to convert ammonium (NH4 ) into ammonia (NHz) by using an alkali
3 0 Purity Nitrogen content
(NaOH) and thereafter steam distil it into & receiver flask containing boric acid and titrate with
standard acid solution using colorimetric end-point ion, A ium sulphate, a 5% 2.09% 4
with known ammeonia content, can be used to check the accuracy of the distillstion. The recovery is 99.5% 21.12%
caleulated from obtained result, -
- i . 99,7% 21.14%

The way to perform this test will be described in the following.

99.8% 21.16%
(;hernn:a! Check 99,9% 21.18%
Use ammonium sulphate (NHa804 pority = 99.5 % %)
Mol. weight = 132.14 g/mol, Nitrogen content in ammonium sulphate (99.5 %) = 21.09% *) o 0,109
Analysis conditions according to AN 300 (0 e = g 1 N 514,007 %100

W Nitrozen = - T
Water 80 mi - 2112

HE e

Alkali 50 ml NaOH (40%w/w)
Receiver solution 30 ml boric acid (4%)

e " ¥ =N lity : - :
Distillation time & miliinss N = Normality of titrant to 4 places of decimal.

SAfE 5 seconds
Titrant 02N HCI 9% Recovery = %& *100
For reagent preparation see Appendix A
1. Start the instrument and run two blanks without chemicals according 1o above analysis
conditions, distil into & receiver flask containing boric acid. Titrate with a standard acid ma SmPe
salution using colorimetric end-point detection. I the blanks are less than 0,2 m continue with .
the recovery tests: (% e-sas 215%
2. Weigh 0.15 g ammonium sulphate into a tube, Prepare 6 samples (fubes). P
3. Run the six samples according to above analysis conditions. Titrate with & standard acid H
solution using colorimetric end-point detection. cl
4. Caleulute the recovery ding 1o below equati Expected results of recovery should be ey
100%:1%. LY
!I Recovery test Expected result | Passed (Y/N)
Blank value (water blank) 0.05-0.20 ml v
Recovery
Accuracy 93-101% Y
Precisian 50 1% \If
[ L}
Cuntomer Support, SO03 746 / Rev, 1 lﬂﬂﬁ'ﬁ‘h‘ﬁququ 0y Cumtemar § T, GO0 T8/ Rev. | lﬂﬂﬂ'ﬁ‘luﬁ'n.lﬂu 7
5 Summary of Deviations/Comments 7 Appendix A
Deviations from above requi are specified below and any corrective actions are noted. .
7.1 Preparation of Reagents
Daviation Action Comment
7.1.1  Alkali
Tao 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 above 40 % as this will kead to erystal formation impairing the function of the
pumps. If you can only buy concentrations > 40 %, dilute it belore use,
7.1.2 Titrant acid, determination of concentration
6 OQ Documentation To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HC|
{hydrochloric acid) ion is what it is supposed to he. A titration against a predetermined
Upon suceessful completion of tests above, sign and date this sheet below. 1f required by customer, solution of sodium carbonate as described befow is thus necessary. Incorrect HCI concentration can
leave one signed copy with instrument. otherwise cause substantial errors.

If customer’s internal procedures require further reporting or witnessing of results, execute those

procedures as required. +  Standard substance

Weigh spprox. 10 g of anlydrous sodium carbonate (N&,COs). Use a mortar to make a fine

Performed By: powder. Dry it for | b at 265 °C or 2 h at 200 °C. After cooling in a desiceatar, transfir the
sodium carbonate to a beaker with a tight lid. Store it in a desiceator.
% + Indicator solutions
Dissolve 0.1 g methyl red in 100 mi methanol, Dissolve 0.1g bromocresol green in 100 ml
Customer Name: methanal.
»  Procedure .
Company: Weigh approx. 0.4 g of the standard substance, using an analytical balance, note the weight
{W). Transfer the sodium carbonate to a receiver flask and add 40 ml of HyO (distilled or
Liate coipleted; 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. Mote also this volume

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

Note! Temperature changes will influence the volume and the concentration of the titrant
solution. The working temperature of the titrant should approxi that of its

during lardization. If temg ions are necessary, sufficient accuracy may be
obtained by use of a correction table. (ADAC 942.25)

Customer Suppees, 6003 7345/ Ruw, 1 lana’]s‘luﬁ‘)uqu sm Custmar Suppert, 6003 7248 / Ry, 1 Lanﬂ']s‘luﬁququ 507



7.2 Calculation
18,870,

Malarity (M} =(—"~'-—-‘~j
A+ A+ 4

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

Note! The colour change of this official procedure (ADAC 936.15) may be difficult to see,
therefore & pH meter or 8 mixed indicator (e.g. 0.1 g Methy| red and 0,1 g Bromocresol 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 sccurate results the receiver solution is adjusted so that a small (0.05-0.20 mt)
positive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
prepared by dissolving 400 g of boric acid in about 5-6 | very hot deionized water, Mix and add
more hot deionized water to a volume of about 9 1. Cool the solution o room temperature and add
100 ml of bromocresol green salution (100 mg in 100 ml methanol) and 70 ml of methy! red
solution (100 mg in 100 mi of methanol). Dilute to 10 | with deionized water and mix carefully.

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

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

I. 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 hydrosdde salution until a neutral
erey colour is ebtained. Caleulate the amount of sodium hydrexide solution necessary to adjust
the borie acid solution in the 10 | flask with the formula: ml 1.0 M alkali = m titrant x 40

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

3. Tocheck proceed as follows using 25 mi of the boric acid solution. Run a blanlk. 1f 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 HCI direetly into the boric acid tank, mix it carefully and
repeat until a reading of 0.05 - 0.20 ml HCI is obfained. I a positive blank is not achieved, add
further small quantities of 1 M NaOH and repeat the check until a satisfactory value is
achieved.

Customes SupporT, 6003 7246 / e, 1

enaslumugy

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
incresed by adding a salt (K380,) to the digestion mixture. [t's important that the optimal ratio
between 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 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 procedure specified 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:

Ammanium sulphate [(NH.);S0,], min. 99.5 % (mass fraction), with certified purity.

Note: The above chemical is Ily readily le with a certificate
specifying the purity.

Al ivel: ium iron(11) sulpl {NH.)z Fe (SO4); x 6 HaO, with certified purity may be
used.

Tryptophan (CyHizN2O), minimum assay 99 % (mass fraction). Nitrogen content 137.2 ghkg. Do
not dry in an oven before use.

Acetanilide (CgHyNO), minimum assay 99 % (mass fraction). Nitrogen content 103.6 plkg. Do not
dry in an oven before use,

Sucrose, (Cy2HaaOy), 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 currently used procedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 £ 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 should always be greater
than 0.0 ml. Blanks within the same lab y should be i across
time.

4.3 Recovery Tests
Regularly run recovery studies 1o check the of dure and

= Nirogen loss. - Use 0.12 g ammonium suiphate and 0,67 g sucrose per flask weighted to the
nerest 0.1 mg, Add all other reagents as stated in the method currently used (Kjeltabs, HaSC,
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

ding 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 — Distil 0,10 - 015 g +0.0001 g ammonium sulphate,
omitting the digestion stop, The recoveries should be =995 %,

Note: Results less than 98.5 % or more than 101.0 % in either of the

recovery tests indicate failures in the procedure and/or inaccurate

concentration of the standard volumetric hydrochloric acid solution (should

be adjusted to four decimals accuracy according to procedure in AN,

00)
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PO applies to the Digestion system 25082520 (including exhaust and scrubber unit) snd
Kjeltec 8100 Distillation Unit hy FOSS Annlytical. The user of the instrument
performs the PO,

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeltec 8100 Distillation Unit are
i for lab y use analyzing p 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) ineludes the process of demonstrating that the Digestion
system 2508/2520 (including exhaust and scrubber unit) and the Kjelee 8100 Distillation unit
consistently perform according to a specification appropriate for its routine use. Main activities in
the PO phase ure;

+ Preventive maintenance

«  On-going verification tests

This document suggests routines to fulfill the requirements for an scceptable PQ 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 Kjeltee 8100/8200 Distillation Unit, chapter 5. Maintenance. A yearly service is

e ded (service il

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

FOS5 Analytical ATS Tl w70 1

£ Sang de Fan +45 7010 33

OK-34 E-mall suppors@ifoun.dk

Denmark Wl woww foss.dk . Wil wwase e

Cumtomer Support: 7003 73631 lew. 2 L‘aﬂafls‘luﬁququ s

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

e 14.007(F: = Vo) N x 100%
"

Wy is the nitrogen comtent of the sample, expressed as a percentage by mass.

Vi is the numetical value of the volume of the hydrochloric acid standard volumetric solution)
used in the sample test, in milliliters, expressed to the nearest 0,05 m).

Fa i the numerical value of the volume of the hydrochloric acid standard volumetric solution
used in the blank test, in miliiliters, expressed to the nearest 0.05 ml.

N is the numerical value of the exaet normality of the hydrochloric acid Jard
solution, expressed to four decimal places.
n is the numerical value of the mass of the test portion , in milligrams, expressed to the

nearest 1 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, chapier § Maintenance,

6 The Maintenance Record Charts

This recard 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 t help you in the unlikely event &
system malfimction,

Custainer Support, G003 7963 £ Rew. 2
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