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TECHNOLOGY PROMOTION ASSOCTATION (THAILANIRIAPAN)
CORPORATE SERVICES 3t EQUIPMENT CALIBRATION AND TESTING SERVICES
S344 PATTANAKARN R

RECALIBRATION
rNnscH
[ ‘ July 5, 2023

Environmental

Certificate of Calibration c“"i“““;:‘;c-
& .
Equipment : J-Tube Manocmeatar
(v Certi fi : :

18 SUANLUANG, SUANLLIA

Minnutactires il
Cal. Date:  July 5, 2022 Rootsrmeter 5/N: 433320 Ta: 297 K —_— i \p'r-r:llr..l I-|r. I-.r ::.1
|Operator:  lim Tisch Pa: 750.1 mm Hg s MR
Calibration Model #:  G25A Calibrator 5/N: 158 M Hertl No
1B No:
Vol. Init | Vol. Final Avol. ATime ap AH A R ROl Lo T
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1] 1 2| 1 1.3240] 3.2 2.00 Recelved Daty
2 3 4 4 0.9480 64 4.00 Calltsration Data:
3 5 6| 1 0.8480 7.9 5.00,
4 7 8 1] 08060 87 5.50 Reference: Subrmitted by United Analyst an
S| 9 10 1] 0.6670] 12.7, 8.00 23+ 2 °C

Amblent Temperature: | #

Rulative Humidity: (5015 ) %

R 3 Phrakt
Vet st @ 1|| nH( Ta/Pa ) Atmospharic Pressure;
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis) Procedure usad: by direc! companson mathod ags
0.9860] _ 0.7447| 1.4073 0.9957|  0.7521] 0.8899 GP-POM,
1.9902 0.9915|  1.0459] 1.2585|
2.2251 0.9895]  1.1668] 1.4071]
2.3337 0.9884] 12263 1.4757
2.8146 0.9831]  1.4739| 1.7798
= 1.96745 i
|nstrumont Model Sarlal No. Catificate No. Due Date
QSTD % QA Calitrtor LAl :
el of calib
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= 1;.“(( aH(p';;’ﬁ XT}“" ))h) Qa= l.fmli(f&HllTafPa):l-h}

mant was £

was [rstas

Standard Conditions
Tstd:]  298.15 °g RECALIBRATION
Pstd:| 760 mm Hg ailand (NIMT)
Key US EPA recommends annual recalibration per 1998 i
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept !
m: slope =
Calibrated by : Approved Signatory : —
Tisch Environmental, Inc. www.tisch-env.com lssiie Date | | | Pralines Prab

145 South Miami Avenue B FREE: (877)263-7610 | ) Sura Suwannasn

L
Village of Cleves, OH 45002 Lgnﬂ'ﬁiﬁjmmmoos 1 1A

o PEfwrAch

enasiumunu

# 0314240

Certificate of Ca

ertbileare N AFM!

a1 N p Req202 s 2077

Besult of calibration:- Without
Function:- Pressure Measuremant Sgalg ot

Ay Sl Uik 4

Increasing Prossure

UUE Indication
Applied Pressure  High-port side  Low-port side AP Error
{inH:0) {inH;0) {inH,0) {InH;0) M
000 o [: oo

Wt Uik €k

800

10.00 Ly il

12.00 iom ol € alibesut i ATR VE Y M LR

14.00

16.00

18.00 8.04

20.00 -10.04

2200 11.02 11.02

24.00 1202 12.02

268.00 1302 13.00

28.00 14.00 14.00 .

0.00 15.00 15.00 Z D gl

32.00 16.00 1588 B8 -0.02 Calibranve I'r To-tnune e FaeEH diy € Tow
3400 7.00 16.96 3386 -0.04

3580 18.00 17.04 3504 D14 Heferente Standard Pue Calibration

The ¢ of mie nent wis £0.11 inHyQ

*UUC = Unit Under Calibration

18l wes based on o standard unc

level of confid

tainty mubtiplisd
of approwa

-olo-

Rsiie Date

Calibsration ity

N3 WAIUAN e il A o

a 1160341




IRROVATIVE INSTRUMUNT CALIBRATION LAN

8
ISROVATIVE TSSTIEAHENT £, 11T WEAT (10T
1AM §RO I TIN AR 8] TAMIIN IANG AR g
| |
ASPHESE AN LT SASH T A RAR PRV T | 10 TH AL ASD =L £
CaLnar Lamnst
FLL 08402 b8 § AN M2 T8 S

Vinge 112

Certifleate Nu : I-AFM-211

Request N ; Reg-2003-20770

Result of Calibeation :

Temgeratise Pressure ST uue Esrur Unicartainty
] {kPa) {prmin) (Vb (limin (Himian)
2390 100 T 14 a0 4.5 ol I
1590 10,7 1491 15,060 i nzl
J4an 10w 50 sn 1580 a0 o
T80 10077 Thax 1067 0w n2
nm o= 123 IHM0 o (=1
Nots ST0 | Standand VLI Uit Ll Calibrasion

UL Reference Couditum | AL250 €, 1013 &Pa, Air

- Flerw Rt wiw corrected For tivm-shandand operating eondition Ty wisg oxuation

where 0= Flonk Rty 1= Ahsalute Pressure T Aledite Temperatare

Muie = Mensusinend Condiion rel = Stambinl Conditlon

* Indycates nom dceredied

End of Certifieut

'
The s ebatnt ol o th b caliiade. Th et sl s be sepaded Exeegt in Sl witbu wition aprirsl il ihe |.wﬂaq51umuqu

FM-706-AFM-01 ey, 00 tnue date 0L/07/19

INNOVATIVE TNSTRUMENT CALIRRATION LAB
INNOVATIVE INSTRUMENT €0 LTI HEAD OFFICE

TEM MO 15, S01 S AR R AL,

TINAKORN |1 TAMERR

3 i SAMLIT INEE WEC- TS TR
AMPHGE BANG PHLLSAMUT PRAKAN PROVINCE 0840 THAILAND frojud bl

TEL: 80021 i-3H00- | FAX: 46600-21 107140

Calibrutinn Mot Corfiliente Nu ¢ 13- TIM-47%

WU Adgmsiment St Adjun Hequest fop 1 Hay-2

Btesatlt wf Cullbrathon ©

[rm—
S . ANE Ksniving it Remrizmny

" Fo o

e

0018 [ w0l ihiy

o ] Ll s

1113 i 0 01y

Th ASAIRS 152 (&1 [0S}

aou1 a3 (F] 0

s a5 s iy

e 403 “ua ol

s (L 01 (i

25004 I +1 an

LR 1] ‘i o1

w IS ma <t o

L) g 4 LI

45,042 asa i any

S0y 0.4 ] an

ol wl Corriiesse

Culibirsted By ¢

Mr Sutichok itapukilessbol

T T b o SBABNTAUAN

EMTOR TINOL ey 08 bame daie ERAL )

INNOVATIVE INSTRUMENT CALITRATION LAR

INNOVATIVE INSTRUMENT OO, LTDG HEAD OFFICE

T MO0 T SOTSUNTINAKTIRN |1 TAMBEN RANG KAL),

AMPHOE BANGE EFHL] SAMLUT PRAKAN PROVINCE 10580 THAILAND

TEL: (b2 | SR AKX (0621 157140

Certificate of Calibration

Customer Certifiéate No § T3-TPM-475

Name UNITED ANALYST AND ENGINEERING Request Na 1 Reg- M2 02070
CONSULTANT £, 1T

Address #1 Sol Udoimyuk 41, Sukhumvit Road, Bangehak, Prikasoag Page7 112

Hanghok 10060

Uit Under Calibration Detuils

Caliheutbon Pasameter Temmperature

Instrament Name

Air Flaw meter Range Calibmtion = 309w S0 °C

Manufneturer Bl Tipeul Sensor - RTD
Alondel Dl Cal 00| Senwor Churmeter L) @ 3
Herial Number 163268 Calitration Postion (man) 4%
Resolition [ AR o Intrvitnent Stitus © Llsed
L Muidser UAE EFM 174256 |

Calibration Environment and Detalls
Temperaturne AC=30
Hurmidity 55 %RH = 15 %RH
0 September 2123
4 Owtoher 2023

Received Dae
Unlibrated e

Caliration Procedirs inhouss method CF-TPM-011 by Compansen with Standand Thermometer,

Riftarenos Standurd Digital Thermsemetes with Sensoe, Manulocturen GINGONGINGE, Model: GT1E IRTD, 88
(RO000ST, T 02-TPM Witich was-calibruted on 27 Febuary 2023, Calibration Certificate No, - QR23-
Tl

Teaceanlity This Certifieate is triceable v 81 Unit through Quality Reborn Co., Lid, NSE- " Aceredilition No
Calibrution 1291

Natw

Tise reprted uncertainty is based an stnndand unceringy imaltiplied fry the Covernge Factor =2, providing n level of confidence

approsimately 95 S

Approved By
Mr. foppadon  Limngert
Techmual Manages
Tssue Date @ 5 Ourobor 2023

'
Tive rsealis pelated ogily -t vhern satirmied The ceriliomes dhall m e seprabacesd eascept i Sull, withn wrines spproval of mnlvﬂﬂﬂf]i‘lﬂﬂﬂ'l.lﬂu

FRETUI IS0 Rew 01 biosss dale L3I0

TECHNOLOGY PROMOTION ASSOCLATION (THAIL
CORFORATE SERVIUES AUIPMENT CALIBIATION AND TESTING SERY
S PATTANAKARN ROATI SCH 1K, SUANLEANG, SUANLLANCG, RANGEOK 10250
TEL Q-2717-MMI0-24 FAX, 0-2719-04%4

Certificate No.: 23P1858
Page: 1cf 2

Certificate of Calibration

Equipmant : Aneroid Baometar
Munutuctirer Barigo This eariifcate may nat be mpraduced ather than in full,
except with the prior written approval of the head of
Madel - = Comomte Services 3 Equipment Calibraton and Testing Sanaces
Serlal No.: -
1D No.; UAE- ANV, 123/2550

Condition As-Recelved: LUsad liom

Recoived Dale: 26 May 2023
Calibration Date: 02 Juna 2023
Raferanca; ZANSNATINED Submitted by:  Unllad Anslyst and Enginsering Consullant Co, L

Ambient Temperature: | 22 ¢ 2§ "0

(E02 151 % #1 Sal Udarnaik 41, Sukhimyit Road,

Bangchak, Phrakhanong, Banghok 10280

Relative Humidity:
Atmospheric Pressure: 1007 mbar

muthod against Pressure Messuring Instruments
CR-P10, using * DKD-R 6-1 ; Calibration of Prassure

used The wHs by direct
Standard q 10 in-house i
Gauges, Edition 032014 * a8 a guideinas.

1 Rofaronce standards instrumenis

Instrument Modal Sarial No, Certificate No. e Diate
1) Standard Barometar OP142 1422505046 MP-0084-22 03 May 2024

2.Tres Instrument was nstalled In vartical oriantabion and conter of the disl was used us Ihe reference leval
3.Thes Tagsull of calibrdion was msde on rdquested Bl e point specified by ousiomer.

& Thin result of calibention instremant was in absolule pressune.

5. This Inatrurnent was Used cisan alr a5 pressurs modia.

8.The carificate is valid only to the tem chiftrated on date and plece of calibratian,

7 Thim Cartification s iraceabls 1o the System of Unit thncugh:-

Natiarial Instilute of Matroiogy Thafland (NIMT)

by: Suksan i
Essue Date - 08 June 2023 [ llnoe Prabpag

[ |Bura Suwannasn
[/‘rnnepul Fanurach

enans iRy
B 0316859



Cen.No.: 2
Renull of calit - WIthasl, astjustmant
Fungtion:- Absaluts Pressure Measurgment
1 2 Prassurd
Al
Atepol £

enaslupmyan

a 1165505

Cort. No.;
Page.: 2
it of Calibration:- it
Reference uuct Uncertainty
Tomperatura Roading Error of Measuremant
R.H.) {(%RH.)
18 ra 1
3.0 1r
[ 1.8
Result of Callbration: fjustmant
rction:
Relerence Standard uug* Uncertainty
Tompaeratura Humidity Reading Error of Measure
%Rt H.) (HRH.) )
a0 A4
60.C i 1.7
Bo.O 1.9
Result of Calibration:-
Function
Standard uuc* Uncertainty
Tomperature Reading of Measuroment
V]
172
ity mudtipling
by cor

L

\ondn3

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)  £-5
CORPORATE SERVICES 3 FOUTPMENT CALIBRATION AND TESTING SERVICES ’m
. o " \ ok Jzs

S AT TANAK

Gartificate No. :
Page

Certificate of Calibration

Equipment

Manufacturer

Modai
Sarial No

1D No.

Condition As-Re

Received Date: 28 May

Callbration Dato

Reference

Ambient Temperaiure

Relative Humidity

Procedurs used:

ealibration

me

Sarial No Gaortificate Mo,

Approvad Signatory ©

Calibrated by :
We

Issue Dote ;

eneans iRl
n 0316274

260

sl aoBse;

, Banghok 1
sultant com

¢

MULTI-POINT GAS TEST REPORT

Test Date i May 3,2023

Equipment : Gas Analyzer (NOz) Model : 42C
Manufacturer : Thermo Environmental Instruments Serlal Number : 42C-76412-383

PPM Therma Scientific
PPM 146]
Methane (O PPM 1180540071

954.8

Carbon Monoxide (
linder EBQ143262
Jun 21,2024

Multi-point gas test data

Analyzer Display
{pph)

Difference Error | Percent Error [%s Error ]

Reference Value (pph)

0.00 0.00

200.5
1 0.00
Riemark 500.0 ppb Average Difference 0.5
Multi-Point Gas Test Chart |
100 a0 o] 380 400 450

Reforance value [ppk)

— Ayt Dinlay

Page 1 of 1

Lanm's‘him'uqu



United Analyst and Engineering Consultant Co., Ltd

. Adrgas Speclalty Guses
-ﬁlmas Airgas US4 LLE
X 630 United Drive

an A Liguide company Drarham, 12 27713

Testome  :ar 16,2023 CERTIFICATE OF ANALYSIS

Adrges.com
MULTI-POINT GAS TEST REPORT
t Grade of Product: EPA Protocol
st : (M) el £ 2C
Exulpment ¢ o (hea) S ) s | Patt Number; ED4NIBSE 1540103 Reference Number:  122-402135167-1
Manufacturer : vironmental Instruments Serial Number : 42C-70971-36 H Cylindar Number: EB0143252 Cyfinder Volume: 144.4 CF
I Labaratory: 124 - Durham (SAP) - NG Cylinder Pressure; 2015 PSIG
i PGVP Wumber: B22021 ‘alve Cutlet: BBO
Standard Gas Concentration Dilutor Detail Gas Code: COMO,NOX, 502, BALN Certification Date:  Jun 21, 2021
i ) 1461 i i [ = o - ¥ ‘socames EPA
3.9 i EC0R-12/331, using the aasiy procedursy Isted does net for 4 fortal analyticai
E 2] 1180540071 1 uncestainty s #nted bedc wiih a conSidenca kevel of 35%. The e o Bignifoant impLties which wfect 4 el ¥ iors am on @
meluimcie busis unless olherwise noted
Do Kot Use Thi indes below £00 peig Le 07 magapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative
Ci Mathod Uncertainty
S i NOX 45.00 PP 45.95 PPR G +i- 1,4% NIST Traceable
Multi-point gas test data NITRIC GXIDE 45.00 FPM 4554 PP &1 4% NIST Tracasile 08412021, DAZ1/ZA21
Analyzer Display | [ I i SULFUR DIOXIDE 45,00 PPM 44,65 PPM G1 1.0% MIST Tracauble CENAM2021, 061212021
Reference Value (ppb) RoysrT Difference Error | Percent Error [%> Error ] CARBON MONOXIDE 1000 PRM OB4.E PPM G1 =L 0.7% NIST Tracaabln 0842021
| {ppb) | 1 NITROGEN Ealance
CALIBRATION STANDARDS
Type Lot ID Cylinder No C Expiration Date
NTRM 20081120 CCTOR0GH 45.82 PPM NITRIC OXIDEINTROGEN i 1.0% Feb 02, 2025
L = PRM 12386 Dags0zs 9.81 PPM NITROGEN DIOXIDEAIR +-2.0% Feb 20, 2020
e = A014Z3B30 102 CCS03581 4.348 PPM NITROGEN DIDXDENTROGEN +-2.1 Fab 18, 2023
Remark NTRM 18011043 Co4TIITT 48.02 PPM SULFUR DIOXIDEMITROGEN e O8% Jun 17, 2022
NTRM 14080118 CCAM2TT 909 FPM CARBON MONOXIDEMITROGEN  +105% Nav 15, 2025
TEe SR, FRM or AGM nuded abave (s any in refaimncs o S GRS wsed 1y the assay ond not par of the snaysis.
Multi-Point Gas Test Chart |
2 ANALYTICAL EQUIPMENT
) Mais InstrumentMakeModal Analytical Principle Last Multipeint Callbration
| Nicaoled 8700 AHROA011333 GO FTIR i 03, 2021
-+ Micadet 6700 AHRDB01333 NOY FTIR n 03, 2021
Mcciet 6700 AHRDS1333 NOR FTIR Jun 03, 2021
- 1 Micoied 8700 AHROS01333 502 FTIR Jun 03, 2021
e .

E Triad Data Available Upon Request
5 = NOTES:PC #5221002807

GROSSE WT: 28.40kg

NETWT: 4,73k

valiie [pab

a— iy Dimlay

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

[ACCREDITED)
CERT 01
_— . Approved for Release Lana'];&quu'

tenaslumugu

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

TestDate  :Mar7,2023
Test Date : Feb 9,2023

Modal ;
Serial Number :

Equipment : Gas Anabyzer (S

O} Model :

Equipment : Gas Analyze

Thermo SCIENTIFIC Serial Number ; M22387067

Manufacturer : The

Manufacturer :

Standard Gas Concentr:

44.68 Thermo SCIENTIFIC
Sulpivur Ditdde (SO 20 Thermo SCIENTIFIC = :
8 (SC 45.94 146
146| _ 1180540071
1 1B054 8054007
984.8
EBD;

Jun 24 2024

Multi-point gas test data
Multi-point gas test data il o Ll

Analyzer
Display (pph)

Analyzer p: | Difference Ermor [Percent Error|  [% Error |

: | Ditference Error [Parcant Emor|  [% Error
Display (pph) |

iy Range

ptatle Limi

tenaslumuny wnanslupmuRu




United Analyst and Engine
3 Lt koA !

7 h ut NCaymia
40 Ui company o

T AlrgasSpectaly Guses
. 630 United Drive
Airgas. s
I MULTI-POINT GAS TEST REPORT
]

CERTIFICATE OF ANALYSIS

Test Date : Feb 21,2023
Grade of Product: EPA Protocol

Part Mumber: EQ4NISOE154A01D3 Reference Number:  122-4021356167-1 " - a5 Afiatyzer (00 Model :
Cyfinder Number:  EB0143282 Cyfinder Volume: 144 4 CF Equipment : A Aralyeer [CO) S i
Labaratory: 124 - Durham {SAR) - NG Cylinder Fressure: 2015 PSIG Manufacturer:  Thermo Scientific o :
PGVP Number: B22021 ‘Valve Cullet: 50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21, 2024 Standard Gas Concentration Rilutor Detail
. == = P = ;. PPM  Manufacture Therme Scientific
Cartifcalion perfoemad B iy ot A G Etandards (Miy 2072]" Gocumant EFA Sulbhur Dioxide 44,68 aarfacturer
BOOR-12531, using " Anelyticsl i qr o ive ooy analyticsl klmference. This cpindar hus & lalsl analyical o 146
Delow wih £ of 95 Th affect the use of his ona
maleinok bosis wless olharwise noted

1180540071

Cia Kot Use This Cybnde below 100 prig. e 07 megapsscais

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Uncertairty Dates Jun 20,2024
NOX 4500 PPN 45,98 PPM a1 +0=1,4% MIST Tracenbly UBHAI2021, 0B:21/2021
NITRIC OXIDE 45.00 FEM 45,88 PRI a1 +- 1.4% MIST Traceable 08142021, 082172021 =
SULFUR DIOXIDE 45,00 FPM 44,88 PPM =4 +e 1.0% NIST Traceatie DENAREZT, DRIZT202T Multi-point gas test data -
CARBON MONCXIDE 1000 PPM 984.8 PPM Gt +-0.7% NMST Tracoatin M40 T Y - I = (9% Error )
NITROGEN Balancs i Difference Ermor |Percent Error| Yo Er |
Ao dii Reference Value (ppm) Display (ppm) |
CALIBRATION STANDARDS 0.0 0.0
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date 10.0 10.3
NTRM 20087120 CCTOA0EE 46,82 PPM NITRIC OXIDEINITROGEN 1% Fel 02, 2026 20.0
PRM 12388 065025 8,61 PPM NITROGEN DIDXIDEAIR Feb 20, 2020 300
GMIS 41423638102 CC508881 4,348 PPM NITROGEN DIOXIDENITROGEN Fab 18, 2023 i
NTRM 16011043 CL473ETT 48.02 PPR SULFUR DIOXIDEMITROGEN Jun 17, 2082 Level 5
NTRM 14080119 CCAZ427T 990.9 PPM CARBON MONOXIDEMITROGEN May 15, 2025 Remark
ML ERM r ROM reted abous is caly in nedsrenc f the GMIS used in the sssay and not part of ihe anslyss.
ALYTICAL EQUIPMENT
Instrumant/Make/Model nalytical Principle Last Multipoint Calibration
—
Hicolt 6700 AHROZ01333 CO FTIR: Jun 03, 2021 =
Micolet 6700 AHRUBO1333 NO FTIR 2 03, 2021 g =
Nicolat 5700 AHROBE1 333 NOZ FTIR dun 03, 2024 2
Nicolat 6700 AHROBD1333 502 FTIR Jun 03, 2021 = -
—_—— — anee E
o -1,
Triad Data Avallable Upon Request & L
NOTES:PO #5221002807 3 «103
GROSS WT: 28.40kg %
NET WT: 4, 73hy Ll
Refarence valis [ppm)
—+— Arakw Dinpiay
A Calculate

The analytical test results re ported on this certificate relate only te
the cylinder number specifiad abave. This concludes the test report.

iACCREDITEDi

CERT 30§2.01 ———
Approved for Release Lilﬂﬂ']fnmququ1 —47 ' )
Page 1 of 1 lﬂﬂﬂ'ﬁ‘hlmuﬂu

neering Consultant Co., Ltd.

- ; Tiucham, NC ayya
an A Licuide oompany rgan cem

MULTI-POINT GAS TEST REPORT

o !t_irs Specialty Gas:
- ‘ -hirgas. g o
!

CERTIFICATE OF ANALYSIS

TestDate  :Mar20,2023 ' Grade of Product: EPA Protocol
i Part Number: ED4NISOE 1540103 Reference Number:  122-402135167-1
2 - = Model : e i Cyinder Mumber: EBO143262 Cyfinder Volume: 144.4 CF
Equipment : Gas Amalyzer (CO) ' = 2 I Laboratory: 124 - Durham {SAP) - NC Cylinder Pressure: 2015 PSIG
Manufacturer:  Thermo fic Serial Number : I I FGVP Number: B22021 Valve Outlet: 250
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
| Expiration Date: Jun 21,2024
neantration Dilutor Detail i Cartilcalicn pertcrsad =Pa iy Yo Ass 13 Standards (Miy 3072)" documen] SPA
3 ™ 3 Thermo Sdentific i BO0A-1253%, using 5 Anah 1 g o s analylicsl interference. This cyinder ha & iatsl analytical
.68 t i elow wih i of 955 Thy e whish afiect the use of inis ona
. Meluinohe busis unless oiherwise nobed
45.9% L Mot s Tris Cpbner ek $00 puig 017 megapascais
= g - ANALYTICAL RESULTS
9B4.B PRM Component Requested Actual Protocol  Total Relative Assay
EB0143262 Mothod Uncertainty Dates.
Jur 202024 i DX 45,00 FEM 45,88 PPM G +1-1.4% MIST Tracentbin UBH42021, DB/21/2021
. NITRIC OXIDE 45.00 PEM 45,88 PRI a1 1= 1.4% NIST Tracsable 08142021, 082172021
{ SULFUR DIOKIDE 45,00 FPM 44.56 PP Gt +1,0% NIST Trateabl OBMAROZT, DAI21Z021
Multi-point gas test data ¥ CARBON MONOXIDE 1000 PRM 884.8 PPM G1 +-0.7% NIST Tracatle neMamaz
- A MITROGEN Balancs
T Analyzer DisplaY | o once Error | Percent Error |  [%% Errar | [r—
Reference Value (ppm) {ppm) | - CALIBRATION STANDARDS
0 (i) | 0.0 0.0 9.0 Type Lot 1D Cylinder No Concantration Expiration Date
105 0.5 48 a8 NTRM 20081120 CCTOA0EE 46,82 PPM NITRIC OXIDEINITROGEN H-10% Fel 02, 2026
0.7 34 34 PRM 12386 De8502s 8,57 PPM NITROGEN DIOXIDEAIR +e2.0% Fed 20, 2020
[TE] 1.0 L0 =t 401423838102 CC508881 4,348 FPM NITROGEN DIDXIDENITROGEN +-21 Feb 18, 2023
(W o0 NTRM 18011043 CC473277 40,02 PPM SULFUR DIOXIDEMITROGEN +e 0,8% Jdun 17, 2022
- =TT TE NTRM 14080119 CCA34277  990.5 PPM CARBON MONOXIDEMITROGEN  +/-0.6% May 15, 2025
Avesage Difference (%) 5 Tha SR, PRM or RGM roted above s caly in ruderanse % ihe GMIS uaed I the assay ore not par of he onslysis.
ANALYTICAL EQUIPMENT
i-Point Gas Test Chart Instrumant/Make/Model Analytical Principle Last Multipeint Calibration
| —
Hicolt 6700 AHROZ01333 CO FTIR: Jun 03, 2021
Nizolat 6700 AHROBO1333 NG FTIR dn 03, 2021
e W00 Micolat 6700 AHROBO1333 NOZ FTIR Jun 03, 2021
L Hicalat 6700 AHROAO1333 502 FTIR Jun 03, 2021
P 5 —_— e S

Triad Data Avallable Upon Request
NOTES:PO #5221002847
| GROSS WT: 28.40kg
- NET WT: 4,73kg

Ansiyenr Disglay(ppen)

Roforesce value (p

—=— deialyurr Bip

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

ACCREDITED

CERT 3

o - Approved for Release Lﬂﬂﬂ'}?ﬁumm1
P Voh1 wnaslumunu




MULTI-POINT GAS TEST REPORT

Test Date : Feb 15,2023

Equipment : Hydrocarbon: Snadyzer Model : APIEA-3TD
Manufacturer : HORIBA Serial Number : S3INIMND
Standard Gas Concentration Diluter Detail
i - PPM M actures
PPM

5.8 PPM

DE24432
Expiration Date Hug 42028

Muiti-point gas test data

Analyzer Display

Difference Error | Parcent Error [%o Error |
(ppm)

Reference Value (ppm)

— Anabyzer Disglay(pim|

Analyzor Disply

J e

value fppm)

tenaslumugu

Airgas

quite EOTEERY

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03AIQE 1 5A006C Reference Number. 160-401808378-1
Cylinder Number, CC143232 Cylinder Valume: 144.0 CF
Labaratary: 124 - Plumsteadvills - PA Cylinder Prassure: 2018 PSIG
PGVP Number. AT2020 Valve Outlet: 580

Gas Code: CH4,PPN BALA Cantification Date: Ot 16, 2020

Expiration Date: Oct 16, 2028
- =

svay ard Certiicanan of Gasaces Caltruson Standaeds (Mny J013)° socumend
5 101 smguETs corvection for Anahical interisnerce ha

ftect e e o this saknation méd
o

"EPA Traco
BODR-1Z431, using the aissy pocedures e
uncsrtaingy s stated beiw wih & confdenos bevel of

puriies W
-

:

e Mol Lise This Cyis
—_—
ANALYTICAL RESULTS
Component Requested Actus Protocol Total Reiative
C i C Mathod Uneertainty
METHANE 4000 PPM 4018 PRI =1 5 1.0% NIST Traceable
PROPANE 4000 PPM 4008 PPM Gl 1- 0.7% NIST Traceabls
AR Balance
CALIBRATION STANDARDS
Type Lot 1D Cylindar Mo Concentration um_n"nmmy Expiration Date
WTRM 2010405 ROT0090 I PANENI T Dec 02
NTRI 170608 CCBIZE0 0. AMENIT +i-0.4% fwg 22, 20
om—— - E— =
ANALYTICAL EQUIPMENT
InstrumentMake/Model Analytical Principle Last Multipoint Calibration
MHKE FTIR - CH4 - 100526781 FTIR Oct 18, 2020
Nicolet 8700 APW1100391 C3HE FTIR S 18, 2020

Triad Data Available Upon Request
NOTES:NET WEIGHTS: 4.865kg
GROSS WEIGHTS: 27.385kg

POdE 5220003825

\onenslIpaURH..,

MULTI-POINT GAS TEST REPORT
Test Date : Feb 15,2023
Equipment : Hydrocarbon: Snadyzer Model : APIEA-3TD
Manufacturer : HORIBA Serial Number : S3INIMND

Standard Gas Concentration Riluter Detail
i - PPM M actures
PPM
5.8 PPM
2 24432
Expiration Date Aup 42028

Muiti-point gas test data

Analyzer Display

Difference Error | Parcent Error [%o Error |
(ppm)

Reference Value (ppm)

Multi-Point Gas Test b

— Anabyzer Disglay(pim|

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER B INSTANTEL
MODEL !/ TYPE t TILAZ501T21A2901
SERIAL NO. t UMI2393/UM 12393
CLID, NO, 151801351
JOE CONTROL NO. 2 1019601
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTI,

81 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGUHAK, FHRAKHANONG, BANGKOK 18

DATE OF RECEIVED : 21 February 1023 DATE OF ISSUED : 24 February 2023

of the Calitraiben Laberstory Ce, L4

Calibrated By ; Suwit Phuanbusabong

Calibration

Approved By : Mongkil Yotsoontorn

Authonized Signatory

24 February 2023

This Calibration Certificate doenmpnts the Truce

ility te mational stastards, which rralize the units of mensurement sccorting s

pl Syt ol Uslés [ 51]

Certificate No, Q23019601

F3011-04/01-12




CALIBRMI{}N LABORATORY UU..[]D

W, 55 Sor Prasert Manubt 20 Yaek 4, Frasst Mook =4, Banghe

E‘L‘"C Tel 0257803634 Fox 0257R26T  wwetablabortlimyom -t salGirat i
REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL { TYPE TZIAZS01/T21A2901
SERIAL NO. UM12393/UM12393

DATE OF CALIBRATION 22 February 2023

ENVIRONMENT CONDITIONS :

Tumperature (23t 1% Relative Humidity : (55 15) %R

PROCEDURE USED :

This instrarmsent was calibrated under procedure No, CLC-CPEE-08 tazed on 190 16063-21 2 calilration gubdeline.
Thae calebration was performed by wing Digital . High i P
Accelerometer and Measuring Amplifier which mainmimed by the Calibration Laboratory Co., Ltd,

bile Timer/Counter,

REFERENCE STANDARD USED :

1. Diggital Mubtimeter, Warvetek Model 1281 S/N, 29320,

2. High Resolution Programmable TimerCoanter, Philips Model FMG630E SN, SM60T10]

3, Aceelerometer with Mensuring Amplifier, Bruel & Kiner Model 8305, 2525 SN, 397018, 2434988,

TRACEABILITY :

1. The mezsurements are imeeable 10 femational Syatem of Unis (513, through Aeronauticn] Rudio of Thaitand Led
Certificate No. 05020721, Due Date 31 May 2023

2 The measuraments ans traceable f Internitional System of Units (513, through Accomuticnl Radio of Thailand Lid
Certificate No. §7-0001/22 | Due Daie 22 Febrary 2023

3. The meusurements are traceable to International System of Units (51), threogh National Instinte of Mewology { Thailund)
Ceniflcate No. AV-0009-23, Due Date 22 June 2023,

UNCERTAINTY :
The reported expanded uncertaingy of messurement is stated us the standard y of ltiplied
of 95 %

7 toq covernge

by the coverape fictor & = 2,00 which for 8 narmal d

1t has been evaluated uccording 1o the ion of e 1; i of Ms fn Culibration (EA-4/02 M:2022)"
Certificate No. Q23019601
1301 1-04/01-12 page 2 of 4
v [EEAE
wnasly ¥
Ec‘culhmm;

CALIBRATION LABORATORY Cn.,m)

1194, 55 S0l Prasset Mamike 20 Yoak o Frasst Marokit 8. Lo

CLC

Accrmatimt
G TR

CALIBRATION DATA
3, DISPLACEMENT RESULT
Test point o) STDY Reseing | DUC Rending Coarection Uicertndity
{mm ) [ frequency ) { man | {mm ) {mim | (% ofrde. )
*0.03 50 Hz 030 1030 o000 1]
004 50 Hx 0.040 040 n.ono [
005 St Hz ik 0030 (050 0,000 LS
*0.06 50 Hz 060 001 0001 I3
007 50 Ha Do o7 =0.001 12
HERE] 10 Hx 0030 oo CLMKH 21
i 100 Hz U040 0040 0.000 LT
s 100 He peak 0,050 D50 oo L5
ik 1100 Hz b o6t 4,001 [
07 100 He Lk [E el D001 L2

Note, * means Calibrtions marked ! No: ANAB Aceredited * in this Cenificute have been included for completeness.

The Scope of Accrelited ANAB Certificute No, ACDM-2814 Version 0DE Page | of 58

This report bs valis far the ahove

&8 End of Certificate ##%

Certifieate No, Q23019601
FR-011-04/01-12 page 4 of 4

wnem‘lwr%

#ckalbration

CALIBRATION LABORATORY CU..ITD

it ik Ly

210-11,14.55 So Praseit Masuiil 20 Yash d. Prased Mi

Tel (MATHO353-8 Far CO-ETRDETE  wwwiralboraty com B

cal-irhoratny con

CLC

Aneeediied
e v

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

CALIBRATION DATA
1. ACCELERATION RESULT
Tesl point STD Reading | DUC Reading Carrection Uncerminty
(g) { freguency ) i (g (8] (g) (% ofrdg. )
(1%} SO Hz (30 nins {005 1.9
o4 30 Hx 0.400 0408 =008 19
0.5 30 He peak .50 (TN <A1 1.3
b S0 Mz 0.600 LR 0018 L3
o7 30 Hz 0700 Tl 0021 13
03 100 He 0300 oM =0.004 1Ly
04 100 He o400 0407 -0.007 19
s 14 1z peak 1,500 1509 <0008 13
06 T4 FEz 0600 613 =013 L3
a7 100 Hz Ton 0719 =009 L3
2 VELOCITY RESULT
Test peint Vi STO Reading | DUC Reading Comestion Uncertainty
{mmfs ] { frequency )  mmy's ) {mimis } { ety ) X (% olnig )
X S He 3000 1044 o4 L8
4 50 Hz 4000 4.05% -(L.055 18
5 S Hz penk 5,000 067 -406T e
& 50 Hx 6000 BOTY 0079 L8
T 50 He T.000 7.08% -0.089 1B
1 100 He 3,000 1089 -0,039 LE
4 100 Hx 4.000 4.048 0048 LE
5 100 Hy pesk 5000 5055 -01.055 1B
& 100 Hz 6.000 6063 -0.068 LE
T 100 Fz J.000 480 =U,080 LE
Certiflente Na, Q23019601
F3-011-04/01-12 page 3ol 4
Lanenﬂum%

welccallbeation

TNNOVATIVE IS TRUMENT CALITRATION AR
MUY ATIVE TRSTRUMEST L3, 1T 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

N : UNITED ANALYST AND ENGINEERING Certificate No - 23-ACT-111
CONSULTANT COLLTD. Request No - Req-2023- 1408

Address 281 Sod Udomauk 41, Sukbumyil Rosd, Bangehak,

Prakanong, Bangkok 10260
Unit Under Calibrotion Details

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

Serial Number $ 7348

[1H] UAE.EFM. 105256}

Calibrathon Enviranment and Detalls

Temperature :(BaC)
Humidity < (50 £ 20 %RH )
Basometric Pressure < (1013 £j00 hPs )
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 SEOTO EEl 31 May 2024

THI Multimeter 2018 147768 NIMT 31 January 2024

Traceability * This certificate provid bility ol ta d natiomal standard, and o the

renlization of the international Systom 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 95 %,

Calibrated By : - Approved By :
Mr. Noppadon  Lusnjgant
Serviee Calibration Engincer

Mr. Pueit Mathavorn
Calibration Engineer Supervisor
Isgne Date = 27 June 2023

[ [ o——— | o1 UL, et e apyerl ol -rl:muuwlm-m.n\ujn' uﬂu




INNOVATIVE INSTRUMINT CALIILATION LAR

DONOVATIVE ISETRAIMEST €0, L0 WEAD QT

T M 1Y, SOk SENTINAKCRR ) TAMBUS BANG KA NG, i Sy
MR AN FHLL AR ISCARAN POV INCT: 180 THARAND H AN - XCCRWA TR » . .
L L8RS FAN BRI 0 By ( 'a]lbratlon ( lertlﬁc ate
of
Srarii Cartificate Number 2023003675
" Customer:
.- "
Certificate No : D-ACT-111 Unlted Analyst und Engineering Consubtant Co Led
Request No ; Req-2023-1408 Mo, M) Sal Udmivmuk 41, Sukhimmvie Rosd,
B funk, Phra Khanat
Sound pressure level Calibration Results : Without Adjustment ll:::mi. ‘mr;u_-,:“hmn
Calibration Range Without Adjustment (dB) dj (dB) T limiy Model Number. LxT? Procedure Number 000018384
7al Jacob Car
(h) Measured Error Measured Error (£dB) | Class 1(£dB) e :‘:’!‘: ! bl toho O stnor
G4 dB /1000 Hz w184 016 - - 014 0,28 Calibration Due
red
: Initiai Condition A& Manufachn Tom, 2356 ¢ i025C
114 4B | 1000 Hz 1379 -0.21 - - 0.13 0,25 Description SoundTrack LaT Class 1 Humidity 480 WRH =20 %RH
Clasis 1 Sound Lmvw| Metar Static Presdure 8660 WPa 20.13kPa
Finmware Revision: 2.404
Frequency of Sound pressure level Evaluation Method Tasted with: Data reported in o8 re 20 pPa
Calibration Range Without Adj Ad) Uncertainty | Acceptance fimht Larson Davis CAL261. SIN (108
Larson Davia CAL200. 5/N 9078
(Hz) Mensured (He) | Error (%) | Measured (He) | Error (%) (=%) Class 1 (= %) PCE 377302 SN 45817
o4 8 1000 Hz 1000.00 000 E = 01 070 Latson Dlais PNCRT. BN OTTRE
Compilence Siamdards Compiien 1o Manufactime Spooficaions ad e following standards when combined with
U448/ 1000 He 1000.00 000 z 5 vl 070 by i procedure DODG1.8375:
IEC 60851 2001 Type 1 ANSI 21,4-2014 Class 1
Total Haermanic Distartion pluy Nolse of Sound pressure fevel (THD=N %) IEC 60804:2000 Type 1 ANSI S1.4 (R2006] Type 1
- - = » |EC 612522002 ANS! S1.11 (R2009) Class 1
Callbration Range Withaut Adj limit JEC §4260:2001 Class 1 ANE 51,25 (R2007)
Hz) Measured (%) Meusured (%) (£%) | Cmss1(s%) R TR Y
94 4B/ 1000 Hz 017 - 40 25
114 dB /1000 He .04 - 40y 18 Isaving bt canas that e metrment doacribed above meets or axceeds af specTcallons us-switad in the reiererced procedues
(uriess cehanwisd naled), 1t has besn calbraded using me3surement standants trceabis 10 (e Imerrationsl Sysiem of Linis (31
thraugh Institute of ired {NIET}, or pihar mati Institifes, and muoetn the
requirtments of ISONEC 170262017,
Nate : Test paimts marked with 2.3 In the uncertainies column da net tall within this laberstory's scope of ssdreditaion.

224 i 1ECHO4T201 7 Clasd
ol - Tho quaity system is egatsrad 1o 150 60012015,

remilts exchude
Thits calibrasan In a direct gamparizan of e unlt undar bant o the linied reference standnnds and dd not imvelve sy ssisglog plans ©

The callhmmien resuby exchude the microphons velume vormestium complste, N aliowsnce s been made fov the inalabliny of tha iest devioa due 1o usa, Time; mo. Such ailowences would ba made by
the cissanima_ 65 noeded,
End of Calibration
The dtiog vere computed in it tis 150 Quide 1o the Exprozoion of Unsaralnty in Moasurorment (GUM]. A
covarags hecior of approximatety # sigma (o2 hua bean apolied fa the sianderd ncesalily fe sxpress the avpantad urcadainty
epproamataly B5% confidence lvel.

This repert mmay not be reproduced, sxcept in ful, unless perminsion for e publication of an approvaed abstiact m atained |0 wriling
froem the organization (sauing this repar.

Comection data from Larson Dusin LeT Masmusl for SouncTrack ExT & SoundExpest Lal IT70.01 Rev O Suppartng Fimtwars Vorsan
4,05, 2010-00-

Far $4° microghonas. the Luron Davis ADPO24 14* 10 1 aoapsor i Wsed wit he caliorators and (s Lamon Davis ADPEHD 147 10

LARSON DAVIS — A PCT DIVISION
®LARSON DAVIS

1641 West R20 Narik
1001 Bt Rees

Prova, UT Rad, United Stases
T1e-6R4-0001

OIWTUILLT

a ' sonanslaemunu wenaslumuny

Cortificaln Number 2023003675 Cartificats Numbur 2023003675
172" ndapsor i usad with the preampiie:

Seif-generated Noise
Maasured according to [EC 167232012 11,1 and ANS1 51,4-2014 Fart 3: 11.1
Messurcment Tont Rsudt (i1

Pattern approval for EEC 51672-1:2013 / ANGIASA 51.4-2014Far 1 completed by Plry A-waighted 4032
{PTE} an 2007-10-08 refgranca numbar PTE-1. 7240018,

Calibralin Ghiack Fraquancy, 1000 Hz, Rsfarence Sound Pransure Leval. 114 68 20 s

PaticHic gt wirs pecfonmod in accondance with procestures from 1EC BTG72-3.2013 1 ANSHASA 514201 4FPand.

— End of messarement resalis—

The saund leval meler submitied for tasting cornpletac tho of IEC G1672-3: 313 | ANSIIASA 51.4-2014FPut
3, for e onviranmental conditong under which the teats eere performad. As svidinss wan putidy aveiistiz, from anfrsependent
festing { approving the resuitte of o agts performed in necondance wen [EC 81672-2:2010/

ANSNASA S1 4-2014Pait 2, i demorstrate (hat the meelel of seund v mator fully 0 o clana 1 IEC
BET12073 | AMSIASA 51 4-20148art 1] the saund levisl meter submitiod fr testing conforma ko te dess fspacificalions in IEC
BIBT2-1201 3 ANEIASA B 4-2014/Fart 1,

Stanadards Used
Dencription Cal Dz Cul Sunmibard
Lmrwon Plwis CATI91 Residul Tndenwty Calibrar 22009 11250
Vit Sitientifie 2626-1 Tempersture Probe J021-08-25 06708
Larscn Evis CALTH0 Acoustie Calibmir 23072 T2
Lurson Dvis Moaded 831 20238222 w7142
BER FTTALY 12 inch Prepolartoed Pressare Misoophone  2021-03-00 78S
SRS DEIG0 Ui Low Distonion Genersior 0220320 oi7e3s
Larrsem D 12 Preamplifier fue Misdel €31 Type | 207340028 PCROOMTES
Acoustic Calibration
Maasured acconding fo IEC §1672-3:2013 10 and ANSI 51.4-2014 Part 3: 10
Rea
Mensarement “Test Rewnlt ] Lower Lt jdfi] Uipper Limde [t o ity (A it
1000 Hz 4.0t Lk 114,20 a4 Pass
Loaded Circuit Sensitivity
Tent Resuld Lavweer Limit Upger Limit Espunided
et Reaull
i (ol e 1) ol re L V) ) Wltre 1 ¥/ Ps]  Uscertsinty [d0]
1000 He -49.73 5244 48,33 014 Pass

~ End of mensurement revalis—

Acoustic Signal Tests, C-weighting
Measured according 1o JEC 61672-3:2013 12 and ANS| §1,4-2014 Pan 3 12 using a comparisan coiplar with Unil Under Test

[UUT) and refemnce 51M using slow ightod f ved for il ta [EC 61672-1:2013 5.5; ANSI 51.4-2014 Par
158
- Expanded
Fracgisnay () Testesult (4] Kspected (40| Lawer Lim (48] Upper Limit [0B] 0 et
125 048 420 420 0.80 023 Pass
1000 015 oon 070 .70 023 Pass — Bl uf Report--
BODG 388 300 -5,50 150 .82 Pasy
— Enif of messarenent resuliv— B
gty
m DAVES <A PCBONEIN ) LARSON DAVIE - A FCH DIVISION ®
1 820 Nouth 3
1681 West 20 Norih
Prova, UT 84601, United States LAHSD“ Dlﬁ“I”s Prov, LT 84biH, United States LARS““ Dn‘"'s
7160001 TiE-aRA-0001 i
WELIATIR LT THAMIL B4 Ry € NS F.F-‘d-‘ 08 A R &

enaslumuny wnaslumun



Certificats Numbar 2023003651

Calibration Certificate

Cartificate Number 2023003657
Customer:
lnitedd Amubyst wind Eminesring Conuliunt o Lid Standardy Used
W 81 Sof Uibonsulk 41, Subinmyit Rosd. Description Cal Date ol Due al Standard
Bangchak, Plira Khenomg, Hurt Scientific 2636-H Temporsture Probe 207140825, 20730825 s
Banghok, 10268, Thallsd SIS D536 Ut Law Distanian dencrisar 22030 20030390 noTITe
Model Number  LxT1 Procedure Number  DODU.B3TA
Serial Numbar 0007317 Tochwician Jacob Cannon
Tast Resulls Pass Calibration Date 23 Mar 2023
Callbration Due
Initial Condition  As Manutaciured Fanitaticd AR e TR
Description Sound Track LaT Class 1 Hurmidity §03 WAH £20%RH
Clags 1 Sound Leval Mater Static Pressure. 8608 WPa £0.934Pa
Firrware Ravisson: 2404
Mathod Testad using Larson Davis PRMLYT1 SN 077846 and a 12.0 pF capacitor i simulata
microphone cipacitence, Dats reported in 4B e 20 yiPa assuming o ricrophone sensitvily of 50.0
mviPa.
Compliance Standards  Compliant 1o and the fallowing wiven combinad with
Calibration Carificite from procedurs DO001.8384:
[EC BDG51-2001 Type 1 ANSL 51,4-2014 Class 1
IEC BOBO4:2000 Type 1 ANSI 51,4 (R2008) Type 1
EEC B1252.2002 ANSI 81,25 (R200T)
IEC B1672:2013 Class 1 ANS] 51,43 (R2007) Type 1
IEC §1260,2001 Class 1 ANS]S1.11 (R2008) Class 1
Issuaryg hat centifies Trat bove meets or s stated in ™
{urirss omerwiss nated), It has boon calbirted using Inta the | Symtom of Linits (51
shraugh tho Mationsl |neituty of Standards and Technology (NEST), or ofher nalional messurmment insttules, and meets the
requiraments of ISOAEC 17025117, ki with & 1 In s L] fall within this ¥

weepe of neoreditation,
The qualty systor is registerad i 150 SO013018,

Thin eatibention |5 & fimet campasison of fe Ut under test o M lated redaranca standards sd did not ok any sampling plans 1o

complete. N sllowance fis Been made for v instabilty of e (est dei 1 e, i, sle. Sugh ale e raes by
thip customer &8 nisdad.

Tha = were 7 saith the 150 Guide Shc lon of sty it (GUM). A
cavaragn factor of spproxdmatety 2 sigma {K=2] han been applied to the standard uneertnty 10 Exprass fie sxpaicad ureariainty ol
appronvmudely B5% confidence lavol.

Thia rapart may not be ‘xoept in ful, unl o tha publicalion of an Appeowen absime is obinined i witing

Treami the ceganizRsan iseiing Mis rapor.

Cérmaction data fom Larson Davis LxT Marsl for SoundTrath LeT & i, T70.01 Rey O Supy Firmrrware Virsion
408, 20190010

Gailbrabon Chack Franuency; 1000 He Refersncs Sound Presatre Level 114 dB 20 uPa

LARFONTME-=APCH DIVISION LARSON DAVIS - A 78 DIVISION

1661 West §20 North %‘% .LARSBH DAVIS 1K1 West K20 Nortls

Prevo, T R, Lnited Sties

©LARSON DAVS

T & PCS DirvIiON Prava, UT 84601, United Smies
1640001 LV TUb684-0001
T FageLofd P R T 10001 547 R (3
'
'
enanslumuR enanslumuAl
Cetificate Number 2023003651 Gertificate Number 2023003651
Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz
0 - "
o an o
oh " L3
as — “
g w = g g ~
] :; T w g : s e %5 F " W "8 "~ W= —"
i " ™ [ a
it ot
- ar
i “s
; E 0 oy e an £ L1 13 - "in an g
Fraquency [Hzl Level injncted |08
e ——T
Broadband lavel linnarity parformed scconding io IEC 61672-3.2013 16 and ANE] 51 4-2044 Part 2 18 for compiimnce 1o 1EC 61672-1.2013
Etaclrical signal st o friguonty waighting peormod sccoeding ta [EC 107431013 15 and ANS) $1,4:2014 Part 3. 13 for camplianes ta 5.0, I HOBM 000 £.2, EC H1252:2002 4, ANSI 514 (RZ006) 8.4, ANS|S14-2114 Part 1, 8.6, ANGI 5143 (R2007) 6.2
IEC B1672-1:2011 6.5 IEC 606512001 4.1 .nuu';.zEcmmu.mam;mmﬁms.lwam.wl 51.4-2044 Part 1; 5.0 Level 48] mm m[m il Expapded
Fregueney [Hz| Teat Mesolh [A]  Devistion [dit]  Lower lonie [AB] - Upper mit (48] wlllt el i : Lower Unpper fmit 1) k(D] Hewlt
36.00 0.86 470 0.70 016 Pass
631 .36 035 -1 0.33 15 Pasn 47.00 0.5% 70 070 016 Pass
#3.10 0,05 005 430 0.30 015 Pass .00 0,35 470 070 016 Pass
125,89 008 003 030 0.30 018 Pass 30,00 032 270 070 0,46 Pass
25118 005 208 0,30 0.30 015 Pasa 4000 021 a0 070 018 Pass
50119 -0.08 £.03 -0.30 .30 015 Pass 41,00 012 £0.70 a7e 016 Pass
1,000.00 .00 0,00 0,30 030 0.15 Pass 42,00 0.2 070 0.70 016 Fass
1.509526 -0.02 0.1 -0.30 0,30 0.5 Pass 43.00 [ 1] 0.0 u"m D.lT Pass
3,081.07 000 0,00 030 0.30 015 Pasa 44,00 005 0,70 0.70 017 Pass
7.943.28 0.04 0,04 030 0.30 0.95 Pass 45,00 .00 70 076 018 Pass
15,848.83 .06 0.08 a2 0.3z 015 Pase 48,00 20 0,70 L] 016 Pass
19,952.62 035 435 081 041 018 Pass 47,00 .03 070 070 016 Pass
— £l of measurement result- 48,00 0.04 0.0 0.0 0.16 Pass
49.00 0.04 070 070 0.48 Pass
54,00 £.05 070 070 0.8 Pany
5,00 007 a7t w70 016 Pass
6400 .07 .70 070 0.8 Pass
89,00 £0.07 070 0.ro 0.16 Paes
74.00 0.06 470 o7 0.6 Pass
78,00 .08 .7 o 016 Pass
B4.00 .07 070 070 0.18 Pass
83.00 0,07 470 010 018 Pass
400 07 4 07 018 Pase
09.00 001 470 a7 015 Pass
104,00 2.0 470 ot 045 Fass
108.00 0.00 Q.70 0.70 015 Pass
114,00 0.0¢ 470 0.7 018 Pass
18,00 0,02 270 0.70 015 Pass
124.00 0,01 ] 070 0.18 Pass
12800 001 470 0,70 0,15 Pass
124.00 .01 470 0.70 018 Pass
138,00 -0.01 a0 a7 0.18 Pass
137.00 oo 470 070 015 Pass
138,00 .01 70 070 0.14 Pass
130,00 002 ar 0.70 015 Pass

— Fnil of measurement rrsulis—

LARSON DAVIS = A PCB DIVISION
11 Wit H20 North

Provi, T 4601, Unied Smies
T1hR4-0001

TARBON DAVIS = A TCT DIVISION
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Certificate Numbar 2023003657 2 "

Peak Rise Time Gain
ook nse Sme perlormed socording in [EC B0851:2001 8.4.4 mud ANSI 51 AEEY (RI0GG) B4 [amiy messined gccordng i BEC 4107232073 17.3 and 174 and ANSI B1.4-2014 Part 3 17.5 and 17,4
Asphltsde [] - Dratinn {) et Resubt 48] Lawor it (4 Upperlioit 8] ,w,m Result Messurement Tout Rewult [T Lower Henkt |48} Upper lemit 401 Lr.mm e
137,85 40 Negatve Pulse 135.28 133,80 13580 015 Pass 0 dE Gain 03,94 93.00 B4.10 015 Pasy
Poziiva Pulsa 136.25 133,80 135,80 0.15 Fass 0 dis Galn, Linsarity 41.14 40,30 4170 018 Pase
30 Negativa Pulse 13432 133,80 135,80 0.15 Pasi OBA Low Range 94,00 9390 2410 015 Pass
Posilive Pulse 134,32 EEET] 135.80 0.15 Pase OBA Nonnel Range 94,00 93.20 94,50 016 Pass
— Endl of mensarenient vesulis-— — End of mezssrenent rsulis—
Positive Pulse Crest Factor Broadband Noise Floor
200 is puise tests at 2.0, 12.0, 22.0, 32.0 dB belaw Overload Limit faf-qurmrated noise messured scoording fo [EC #18T2-32013 1.2 and ANSI §1.4-2018 Part 3 1.2
.7 and ANSI 51,41 B4 y
Crest Facloe measurad munumaﬁceoasi.m1 547 i EBJ' Iazﬁol:alq — o . Tt B Trse T e
Al Crest Fagiar Tiead Resiult FT Expuniled Uncer Rl casna iz 2
i ) A-weight Noise Floor arm 36,00 Pass
13685 3 ovLD +0.50 0153 Pass Cowsight Noisa Floor 27.02 35.00 Pass
8 own £1.00 LALES Fass Z-weight Noisa Floor 2341 3800 Poss
10 owno +1.50 015% Pass
126,85 a D4z +0.50 0.i5% Pass 8
B g 2140 0164 s  End of mensirment relts-
10 ovLD +1.50 (R Pass
116.85 3 013 +0.50 0151 Pass Total Harmonic Distortion
: 0.45 Pass
‘.: gg t : 3 P : St Mangured Lming 13-Cctave fikors
10585 3 013 1050 0151 Fess Mesnrement Test Renule @] Lower Lt |48] Upper Limit (i} Siate Reault
5 92 £1.00 0154 Pass Vinseekaiaty S|
1 10 Hiz Shgnad 13564 136.05 136,65 015 Pass
0 001 +1.50 015 Fass
ol et y ™HD 726 -50,00 001 Pasg
S THOsN 327 56,00 onts Pass

~ End of mensurensent results—

Negative Pulse Crest Factor

200 s pulse tests at 2.0, 12.0, 22.0, 3.0 dB below Overload Limit
Creat Facir measured according 1o TEG 606512001 4.2 and ANSI 51.4.1953 (R2006] 8.4.2

Amplitude 413} Crest Factor Test Resalt [401] Linalts {113 Espandeid Uncertsinty [415) Resull
136.85 3 oo +0.50 0451 Pass
] owvLD £ 1.00 0151 Pasy

10 o 150 0151 Pasy

12685 3 0.1 £0:50 0.45% Pass
5 0,10 £1.00 0453 Pass

10 aviD +1.50 0151 Pass

110,85 3 -0.13 =050 0152 Pass
5 o +1.00 0152 Pasz

10 -0.35 +1,50 nis: Pass

106,85 3 012 £0.50 0163 Pass
b 011 +1.00 0181 Pass

10 .01 +1.50 0451 Pass

= End af measurement rosulis—

LARSON DAVIS - A TUB DIVISION
] West 620 Narih
Py, UT 4601, United St

RACH DAVIS — A PFCB DIVISTON

®LARSON DAVIS o vt

Prova, UT B460 1. United States

®LARSON DAVIS

Ho-ite0001 1 6-6R4-0001
WL T PrpeSaft T WnADTISAT Page Bl b DL ST Y
. 1
enanslumuR enanslumuAl
Certificate Number 2023003851 Cartificate Number 2023003851
1i3-Octave Self-Generated Nolse
n
e "
= ¥ e
2 =
3 o
s
i
.
n
0 s i o0 = voenaes
Fraquency [Hz]
Tihe SLM la sist 10w Tipe,
Frequency [Hz| Teat Remwlt jdil] Upper Nmit (48] Mesailt
a.30 21m 24,80 Paus
a00 20080 24.00 Pass
0,00 1819 23.50 Pass
12,50 18.13 23.00 Pass
1800 18,68 2250 Pass
20.00 1647 22.40 Pass
E5.00 15.54 2230 Pass
.50 14.53 2150 Pass
Anog 13.14 2020 Poss
50.00 1253 18.80 Pass
B3.00 1205 17.60 Pass
B0.00 11.24 16T Pags
100.00 .61 1550 Pins
125,00 10,01 1570 Pass
160.00 a3 15.50 Paes
200.00 w0 1630 Pags
250,00 852 15.20 Pass
315.00 amn 1520 Pass
400,00 am 1570 Pass
500.00 a80 18.00 Pass
630.00 0.26 660 Pass
B00.00 575 1730 Pass
1,000.00 1040 1838 Fass
1,250.00 11.16 1890 Pass
1,600,00 11.94 1880 Pass
2,000,00 1278 20LEY Pass
250000 13.88 21.70 Pass
3,150,00 14.64 22680 Pass
4,000,00 15.55 23.50 Pass
000,00 1647 24.50 Pass
6,300,800 1TAT 2550 Paea
B,000.00 1844 650 Pags
10,000.00 10,44 ara0 Pass - Repori—
12,500.00 2045 28.50 Pass .
16,000,000 2142 2350 Pasa
20,000.00 2241 30.40 Fass

« End of messurensent resabls—

®ARSON DAVIS

Page Bal B D 0T e

LARRON DAVIS — A PCB [HVISION
T681 W K20 North

Frovn, LT #4601, United States

T 6-GR4-000H
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Calibration Certificate

Certificate Number 2013003675

Customer:

United Analyst and Engineering Comvaltant Co Lid
Mo 41 Sof Udsnaik 41, Sakhimvil Road,
Bangehnk, Mhra Khanong,

Bangkok, 10260, Thatland

Model Number  LxT1 Procedure Nembar D001, 8384

Serlal Mumbar 0007312 Technician Jucob Cannon
Tast Resuits Pass Calibration Date 24 Mar 2023
Cailbration Due
s Coniien A anuhg Temperaturs 256 ¢ $025°C
Description SoundTrack LT Clas 1 Humidity 483 HRH +R0HRH
Class 1 Sound Level Melsr Static Pressure BET1 kPa +0.13KkPa
Firmware Revision: 2404
Evalfuation Method Tasted with: Data roported In dB re 20 pPa.

Larson Davis CAL200, SN 90TR
PCR ATTROZ, BN 345618

Larson Davis PRMLIT 1. SN 077647
Larson Dayis CALZ81, SN 0108

G i and Ihe Toliowing
Caliration Cenificate from procedurs D01 8378

wihen goimbined wilth

|EC 60651:2001 Type 1
|EC B0804;2000 Type 1
VEC 512622002

TEC 61260:2001 Closs 1
\EC B1672:2013 Class 1

ANSI 51.4:2014 Class 1
ANSI 51,4 (R2000) Type 1
ANSI 51,11 (R200%) Class 1
ANSIE1.25 [R200T)
ANSHS1.45 (REU07) Type 1

riifs oty cweds un st I e raferenced procatune
{urlass othenwise noted]. i has boen traceatie (o the Systein of Units {31)
uough ma Kational instute of Sandarrs and (NAST), or other Insstuies, Al msels Me
enquiraments of ISOWEC 170262017
with 8 1 I the . scape of

Tha cuuslity sysharm Is raglalwed to 150 8001 2015

Thes cafitration in  direct comparison of S unit under st o the it mbsence smedands wnd did nat invabve any samging gl i
complate. Noaliowance han beee mude for e inslabiilty of the lest devics due to une: Uns, olo. Such allowances would be mado by
fhe customar a5 posded.

T purted in the B8O Gande o af U n BuM). A
covarage factor of approodmately 2 wignea (=32} han boen applied to the standard uncartainty & - expres the eapanded earsinty ol
mpprodmintily B5% confidence lovel

This resport imary nal b ropeodscad, excapt in Tull, unless pavression for The publication of sn spproved sbstrect i obtairat in weiting
Sroem e orpanization |asuirg this repar.

Correction data from Larsan Deavis LT Marual for LT & Ll ITLOT Fae
208, 20100810

i Firrowiss Viarsian

For 1/4* microphones, the Lisrson Davis ADPO24 14* 1o 112 adaplor is used witl the calibestors and the Larson Davis ADPG43 104" o

AR SLARSON DAVIS

T6RE Wesl 820 Noril
TR B R £

Prinva; UT 54601, Uinited Stntes
T1h-6R4-0001

AT

l.i]ﬂﬂ'l‘i‘hiﬂ‘wﬂu

Cartificate Mumbar 2023003675

Seif-generated Noise

Maesured acconding 10 IEC §1672-3:2013 11.1 and ANST 57.4-7014 Part 3: 111
Maemarouscal “Tewt Renuli idIF|

Acwmghted 4051

— Endl of measurement resulis—

~ Enil of Repori—

LARSON DAVIS - A PCH DIVISION
1681 Wit R20 North

Frova, UT 84601, Unsied Sties

T E-6R4-0001

TN

®LARSON DAVIS

DL Ak N

Lanmi‘l:imuqu

Crritficats Number 2023003078
113" atmptio i unod with fo prosmpifier.

Cibratan Chack Froquency: 1000 Hz, Refarenne found Frassim Lavel: 114 dB re 20 yFa

Pariodic lests in with

fram IEC 6Y672-3:2013 / ANSUASA 51 4-2014Partd.

Pattam spproval for EC 8167212013 | ANSUASA 51.4-20147art 1 compbated by 7
(PTE) on 2007-10:08 refarence numiber FTE-1 724034218,

Tha sgund livel mater submitled for iesting lotod tho ponadic tests of 20N | ANBIASA S1.3-2014Pan
1, fof the envrormental condtans undor which the mmmum.mpmym frorm an irslepensant
twating organizedon responaible for approving the eoulis of pa 2 purformid n witn [EC G1672-22013/

ANSUASA 514301 4/Fant 1, o damonstats hat tha smodel of sound lavel mosar fuldy conformed to the dass 1 specifications in B0
BYE72-1:2013 | ANSUASA 51.4-2014/Pan 1| e sound vl meter submitsad for @sting confors o the dess 1apscilications n IEC
BIET21:201D | ANSUASA 51.4-2014Far 1

Stumdards Used
Description CalDate  Cal Due Cal Standard
Lamnpn Davis CALZG | Residual Torensny Calibrator A0I-00-00  JI0XF-LRLAN 250
Hart Siiemtilic 2626-1 Temperaus: Probe TNOH-15  02I-06-35 o0aTaH
Larson Davis CALNH Acoustic Calibrnor 2030721 -T2 T
Lamsun Davis Modef 831 2023-02-32  2004-02-22 TR
PCH FTTALY 12 inch Prepolarized Prosure Micropbose 20230808 2004-0006 HITIRS
SRS DSI60 Ll Low Distortion Geaersor F0I203:39° 20230029 17835
Lamon Duvls 12" Pezamplifier for Misdol 531 Type | P0AT-00-10  FOEF-0NLZH PCHOOMITRS
Acoustic Calibration
Maasurod according 1o IEC B1672-3:2013 10 and ANSI 51.4-2014 Part 3 10
k o Fapamibed
Test Resuli Luwer Linibi Limis Rewalt
Measurement (L1} 4By Upper 1) Uneertainty [d8]
1000 Hx nam 113.80 114,20 nie P
Loaded Circuit Sensitivity
i T Test Result. Lvwver bmit Upper Limit Expanded Hma
(it e 1V ) [EC R R ) |B e 1 Y /W) WUncwrtabnty ] 3
1000 Hx -49.85 -52.44 =8.33 o4 Pass

— Endl of mynsurement resnliv—

Acoustic Signal Tests, C-weighting

Messured aocording la IEC 61872-3:2013 12 and ANSI 51.4-2014 Part 3 12 using & comparieon couplar with Unit Under Test
{UUT) and raference SLM using siow time-weightad sound ksvel for compliance to IEC 61672-1:2013 5.5; ANS| §1.4-2014 Part
f 48

. Expandsd
¥ i Honalt
‘regency [1le| Teat Bl Jells] Expeeeted [d]  Lower Eimid [dit] | Upger Linbt (48] Uneértainty |3B]
125 020 -0.20 .20 0.5 n.23 Pass
1005 0.4 0.00 070 ] 0.3 Pass
OO Aare 400 450 150 042 Pess
~ Emd of mesuaroment resmbie—
LARSON DAVIS - A PCB DY ISION

1681 West 820 North
Prove, UT 84601, Unitod Sites
T1h-hbaiin |

®LARSON DAVIS

TN il B 07

FETRE (TR

Li)ﬂﬂ'l‘i‘hjﬂ’l‘l.lﬂll

Calibration Certificate

Cartificate Number 2023003652

Customar:

Ulnited Amatyst and Eneghneering Comsabtant C Lid
Ne. #1 Sal Udonsuk 41, Sublimmvil Rosd,
Manpehak, Plira Khanang,

Dunghik, 10260, Thailend

Model Numbar  LxT1 Procedure Number  DODDT.BITE

Serial Number 0007312 Techmician Jucob Cannon
Teat Rusuits Pass Calbration Date 23 Mar 2023
Calibration Dug
SR Qonaitisn . As Manidaciured Tomparsture 2062 "¢ +025°C
Description SoundTrack LaT Class { Humidity 496 %AH £20%RH
Class 1 Sound Level Mater Static Pressure B0 kPa £ 0.13%Pa

Flrmware Revision: 2404

Evaluation Mothod Tested slecirically using Larson Oavis PRMLET 1 SN 077647 and a 12.0 pF capacilor jo simulate

microphane capaciancs, Date reported In d8 re 20 YPa sssurmng B microphons sensithity of 50,0

mViPa,

Compllance Standards  Comgliant to Manufacturer Specifications and the following standards when combinad with
Calibration Cerfificate from procedurs DOOM 8384

[EC BOBGT:2001 Type 1 ANE| 51.4-2014 Class 1

JEC 60BO4:7000 Type 1 ANS| 51,4 (R200%) Type: 1
[EC 61252.2002 ANS] 51,25 (R2007)
IEC 61672:2013 Class 1 ANSI 51,43 (R2007) Type 1

IEC 61260:2001 Class 1 ANS| 51,11 (R2008) Class 1

Ity ok ot thie | desrbied by 4 all -«ddu!lnlnmwpmmdws
{unies ctherwise naled). |t has bea System of Unita (S5}
hroaigh the Ntionl Instle of Stindards wd Techrology (NIST), udo-rmw"—mmwmns il ks the
requrementa of ESONEC 174252017, Test polrts marked with 2 $ in the " i within this
scope of sccreditation.

The qualty system | regitored to 150 80012016,

This calitwasan s @ direct companson of tha unit undar test b the listed réarancs standards and did not invilve any sampling plana fo
campleda. No of the 1est dovice due 1o iss, Bee, b, Such allowarices woult be nsde by
e customar s nesdid,

The wilh the FS0 Suide to the Expression of Uncertaiy in Measurement {GUM). A
mmmdmulmu wigrmm (k=7 han besn sppied 1o he standerd uncanainty lo sxiress he sxparded uncertainly
Bpromataty 95% eanfidence leval

Thin r=part miy rat b exsapt in hull, el
fram the organization isuing this repart,

far the publication af an appraved sbalract & cbioined n witng

Coamectian dita from Laraon Dovie LxT Mt for L3
4.0.5 2016-08-10

=1, 177001 Ra O Firmwmn Versian

Caliration Chack Frequancy: 1000 He: Refemnce Sound Pressum Lovel: 114 d8m 20 pFe

LARSDN DAVIS - A 'CE DIVISION

1681 West §20 North S
Prave, UT B4601, United States s .ﬂh, et
T16-684-0001 o

©LARSON DAVIS

MIIFIANL 2 Page Lol i BN 8407 Wy €1

Lanmi'himuqu



Dreneriptian

Hart Scientific 2626-F Tenaperaturs Probe
SRS L3600 Ulens Lew Distarisan Genentiar

Cartificats Number 2023003552

Stamdardy Ued
Cal Date  Cal Dow Cul Standard
210025 10210525 TN
MNI-08-4 M- T

LARSON DIAVES = A PUE DIVISION
LEHE West 520 North
Prova, UT £4601, United Sestes

©LARSON DAVIS

L6 E8A-0001 A s pivinion
IR e —
:
enanslumuR
Cartificate Number 2023003552
ghted Broadband Log L ity: 8,000.00 Hz
.
“
?
x
E :: h = =t — L] L] . e
s ] - - - .
5
.
-
! nlnn E-13 i mo L 1] Hon s Amn
Level Injectsd [68]
Broadband leval Inearity Boconding o IEC B1072-3:2013 16 and ANS! 6142014 Part 3: 16 for compfiance o EC 016721311
5.6, IEC B0804:2000 8.2, [EC B1252:2002 1), ANSI 51.4 (R2000) 6.9, ANS] B1.4-2014 Far 1:5.6, ANSI B1.43 2007} 6.2
Expunided i
Vvl [dB] ErvorjaB|  Lawer tiole (aB]  Upyper timit 8] iy Mol
3r.no (1) o0 [ ] o Pass
3|00 0.64 T 070 L5 Pass
35.00 fan .70 o070 o8 Pass
40.00 033 .70 o070 oia Pass
41.00 0zF o0 [ ] 046 Pass
4200 o2 =070 o 016 Pass
43,00 08 <070 oro o7 Pass
44,00 048 =070 oo a7 Pass
45.00 0.10 -0.70 nro .18 Prss
46,00 oor 4T nre (-4 1:] Pass
4700 [firg 070 nro a6 Pass
48,00 009 .70 oo (&[] Pass
£8.00 .08 Q.70 070 [&[) Pass
5400 Eilig a.70 0.7 18 Pass
5,00 0o LT0 oo 018 Pass
84.00 .08 a70 a7o o186 Pass
65.00 003 o870 o0 0.6 Pass
74,00 0.03 .70 0.70 046 Pass
TR00 0.02 070 L] 016 Pass.
B4.00 =002 =01 o.re o8 Pass
BB.00 0,03 0,70 070 016 Pass
84.00 o2 -0.70 o 0.8 Paiss
88.00 0.08 0.70. aro n15 Pass
104.00 o0 0,70k oo K15 Pass
100,00 o8 078 oro (&1 Pass
114.00 oo 070 n.7o (/5 - Pass
118.00 0or 070 oo (4] Pass
12400 0.0 ] ore wis Pasa
129.00 008 .70 070 [} Pass
15400 212 E o 015 Pass
138.00 0.0 470 070 015 Pass
157,00 oor .70 [ 0] o015 Pass
138,00 oo 0.70 o o5 Pasa
138,00 oor £.70 o.To 015 Pass
140,00 ooy .0 oo A% Pass.

— Eni ol measurement

LARSON DAVIS = A PCH DIVISION
I 6&1 West H20 Narily

Provi, UT #4601, Unlted Stes
Tlo-ba-000 |

FHER TS

®LARSON DAVIS

LR ]

Lanmi‘l:imuqu

Certificate Number 2023003652
Z-weight Filter Response
18 an
s
0e i)
- o et BT
g o 3
%’ un = = w ® a2 &= = L
4
s 14 . ] o) g
Aw A pra
s &
o 1 L] we Al 000 n:nnm
Frequency [Hz]

Enesitrices sgnad fuss of fraguency weighting

—iomitd I L LA e Lpoe L |

sccording to IEC G172-3:0073 13 and ANSI B1.4-2014 Pt 5 13 lor

poramad o
VEG BHT2-12013 5.5 IEC BIBST001 & 1 And .23 (EC BUN04-2000 § ANSI 51.4:1083 (RU00H) 5.1 and 8.2.1; ANSIS1.4-2014 Pan 1, 55

Frequency i1z Tent st |0 Deviation (8] Lwer it (o) pper Nt 0] ty (D) Hesult
83 044 A4 -Ln 033 015 Paus
83.10 -0.03 0,00 030 030 095 Pass
12549 0,08 0.03 0,30 0,30 0.15 Pass
8118 -0.04 004 -0a0 3o 16 Pass
50116 <001 -0.01 030 .30 015 Fass
1,000.00 .00 .06 -0.30 030 015 Pass
1,995.26 003 0.0 -0.30 0.30 018 Pass
398107 -0.01 .01 030 030 016 Pass
7.943.28 004 0.04 030 03 016 Pass
15,4488 -0.08 -0.08 042 032z 015 Pass
18.952.67 037 037 081 041 015 Pass

LARSON DAVIS — A PCB DIVISION
A1 West B20 Narih
Prova, LT 84601, United Stites
THtiBd-0001

MREIIT LD

®LARSON DAVIS

o

Tage 3ol 8 Y001 7 Wi 1
enanslumuAl
Certificate Numbar 2021003652
Peak Rise Time

Py e v parformed sccording o IEC 606612001 84,4 and ANS| 51.4: 1883 (R2008) 6.4.4

Amplitude [dB]  Duration [j] Test Result Lawer lidt Upper kit Eepaded Reault
pih (] E]  Upper Bt ) e an
137.85 40 Negative Pulss 134,73 13130 13530 0,15 Pass
Positive Pulse 1472 133,28 135,28 a5 Pase
M Megative Pulss 13378 13330 13530 015 Pama
Positve Pulsa 13374 13328 136.24 015 Pass
— Endl of messirempinl vemilis—
Positive Pulse Crest Factor
200 ys pulse tests at 2.0, 12,0, 22.0, 32,0 dB below Overload Limit
(ot Factor massurmi accordng i IEC B0BET2001 8.4.2 ond ANSI B4.4: 1883 (R2006) 8.4.2
Asplinade [0 Crest Factar Test Rewuli 6] Ly R Expanied Uncertspury [d11] Resilt
136.85 3 VLD 20.50 05t Pss
5 oviD 2100 [+RET S Pasa
10 oVLD +1.60 0168 Prss
126,85 1 01z £ 050 0153 Pass
L Sl £1.00 o6s Paus
10 owon 2150 a18g Pass
116,85 3 A6 2050 [-RE-F 3 Fasa
& (05 27100 [ REE Prys
0 024 £1.50 [R5 Poss
106.85 3 EiA] £050 LAE 34 Prag
& .08 £ 1.00 015% Piasa
10 030 £1.50 LiRE 4 Pass
~ End of mensurement reatlts-
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crel Fackar EC 4.2 a0 ANS] 51,4 1683 (RI006) 8.4.3
Amplitude [dB] Crest Facter “Tent Result jiB| Limibts |B] Expumibed Uncertalnty [4R] Ll
136:85 3 ovio 2080 DIEg Fags
5 ovLD 21,00 LRIES Pass
10 oviD £ 1.50 0BT Pass
126:85 3 o 20.50 0151 Fess
5 0,08 21,00 0153 Pass
1 oo +1.50 (] 5 Pass
1885 3 010 £0.50 IE15 1 Pass
5 008 =1.00 0E: Pass
10 023 £1.80 0163 Pass
108.85 3 0,18 +0.50 LR1ES Pass
5 A £1.00 [RE3 Prgs
0 -0.28 2150 06T Pasa

— End af musstroment resalis—

LARRON DAVIS - A MCH THVISION
161 W 5200 Nosth

Prava, UT 84601, Uniied Smtes
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Certificate Number 2023003852

Gain

Galh meanured acsording io (EC 61672-3:2013 17.3 and 174 and ANS| §1.4-2014 Pad 3. 17,3 and 174

Mengrement

0 d8 Gain

0 48 Gain, Linnasity
OBA Low Rangs
OBA Normal Rengs

Wont Rusude |dB)  Lower lmde [dB]  Upper Wkt [dB)

8392 8386 04,06
4198 A0.26 A41.66
waar 4386 94,06
[<%-3 23,20 84,60

— End of meusuresment resshis—

Broadband Noise Floor

Salf-panaramd naise measured according fo IEC BIGTR-12013 11.2 and ANSI 51.4-2014 Part 3: 1.2

Messurensent

Aowpight Noise Floar
C-weight Noise Floor
Zwsight Noise Fioor

Meanured iming 1/3-Octava fllam
Meaturement

10 Hz Siral

THO

THO+N

Test Result [di] Uppeor Rumbt [dR]
26.06 600
26.56 35.00
3228 3800

— Emil af misasuresnent resulis—

Total Harmonic Distortion

Tost Resubt (A8  Lower Dimit (48] Upper Limi (d15]

136356 135.05 136,66
64,53 -56.00
61,30 58,00

— End of measurvment resulis—

Expanded

Uneertainey [dB]
015 Pass
(R 1] Pesn
(5] Pass
016 Pass
el
Pasy
Pasy
Pass
Expanded
P Result
Uncertaindy [4B]
016 Pass
001 Pass
001 Pass

LARSON DAVIS = A PCR DIVISTON
1681 West B20 Narih

Brove, UT B4601, United Staves
TE-fHA-(00]

TEAATIT 10T 12

Page il

Cartificate Number 2023003852

= End uf Repors-

®LARSON DAVIS

] ST B (7

enanslumuR

LARSON DAVIS - A PCB DHVISION
1687 Wesl 820 Narih

Provo, UT #4601, United Sintes
TIG-ERA-0001

FE RS T

Page Kol #

®LARSON DAVIS

VU] 44T e ()

enanslupmuR

Measured Leval [48]

Certificatn Number 2023003652

1/3-Octave Self-Generated Noise

ewt Resnit (4]
1936
18,86
1132
16,60
1547
48T
1312
12.38
1187
10.85
10.08

946
873
830
TE3

1539
16.28
17.34
1833
19,36
2035
2134
235

Frequency [He]

Upper i [dB]
24.60
24.00
23.50
23.00
2290
20
230
21.50
20.20
18.80
1760
16.60
1580
1470
15.50

- Wil of tewirmend rovilie—

0D oo

FEREFEgEIfNe

EEEEEE

LARSON DAVES = A PCH DIVISION
1685 West 820 Norih

Prova, UT 84601, United States
TiE-6R4-0001

IR 1
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Calibration Certificate Calibration Report
Certificate No.: 2302181-001-01 Certificate No.: 230218100101
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Equipmant: aH Motar Resolution:  0.07pH - Tmv
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Minufacturer:  METTLER TOLEDG Modst SavanSay s+
Bangehack, Prakhanong, Bangkok 10200 SerinlNos 1230825212 Type: Bench fan
D Noo LAE WAS DO32553
Fagelol5 Date of Calibration: 24 Masch 2023 Pagelois
Lacatian: Chemical Calbration Laborstary, Maticnat Food Institits
Equipment: pH Meter Environment Condition: Amblent Temperature: (234 = 18 | °C Relotive Homidny: | 52 23 | %
Condition of Equipment: Good Condition
Manufacturer: METTLER TOLEDO e L R
1. Calivration Method In house method - W.CC-002 based on direct ¥ using standand and
certtind referance material (GRM)
Model: SevenEasy pH £ ! Cartiud
Inatruments Surial | D No. Dun Dats
Serial No.: 1230525212 21 DC Vakags Calbraioe FT08007 Faky ZEE1858 17 June 2023
22 Diginl Thermaminr 200007 Fuke CCE50587-01 40 Qistober 2023
1D No.: UAE WAS. DI2553 23 Therma-tygro Metar NFISTHODA T PONPE TE GHUSSE-01 21 September 2023
Lartified Erfence Material batMe, Manutasturer BatH Expirs Daty
2.8 pH butfer 4.008 P butter Sakmon) BTIELE CPacham PH2IBLS 186 Fabi nes
Order No.: 2302181 e e
2.5 pH buffar §.865 (Primary pH butler Sakmon) BT3E09 CPAcham PHHTLS 16 Fabrusey 2025
26 pH buffar 10.01 (Frimary pH butar Sakson) BTIENY CPAcham PHZZOLS 16 Pty J0G4
Operation No.; 2302183401 2.7 oH buftir 7.00 (Ssaretaed pH buffar Seitian] BT3B CRAsham PHIOTLS 18 Fubrusey 724
3, This conBeaton in nscsatee to The Insmations] System of Lnk (52 Uit
Date of Receipt: 14 March 2023 31 Instrumnts Mo 21 hreugh IREC-TIS-TIS 17028 Laboratary Accrediion of Catibratian N 0008
A2 instruments No. 22 through NEC-TIZLTIS 17028 Laboratary Accredition of Caltvatian Mo 0DS1
Date of Calibration: 24 March 2023 33 Ingirumants No.2 3 teegh WEC-TISITIS 17025 Laboraary Accradiion of Cailwmtken Mo.0DE1
34 Canlifie Retarance Materia No. 24026 racaatia ¥ Harred ceil using caliratad
tharmamater, haremetar, & nancwolimater The Stendend Sakson
prapamton and cetiad by CRAChem Lid is accradited 10 150 17034
and ISOUEC 17025
Calibrated by Mr.Pheraphat Tusnjit Approved by
35 Cartified Referonce Material NoO.2 T waceabio to BIM RefM H-13 Loty 25.08.2022; B Redd HI-16 Loth 02,06 2022
Scientist { M. yomchart BIM RefN M-13 Loth 25.06.2022; B RefN HI-1E Lot 02.06 2022, the
Standard Solution preparaton and carttfied by CPAcham Lid is
Specialist, Division of Calibration Laboratory accredited to 1S3 17034 and ISOES 17025
4. This certficatn was cerifiad anly for the insrumant we caltestod.
Date af lssus: 24 March 2023 for the Technical Team
5. Trim msun found acourwia a5 ot cainmng oy,
Tha aru far L Y b
This Cirtficate  |eausd In sccondarcs wih 9w condtions of sccediasson grantad by the Thal Lsboratary Accrecitation Screma which has assessen
e maguremant capabiity of the bosiory end fis irecesbilty 1o recognized national standards and to the units of measuremant realzed at the
i il “This ™y ™
U&:::m::: :':Im: wiarciards laboentaty, s cortificate may nol be reproduced other than in &l eacept with the priar weisen aperowal of the E 12 Revisicn;: 01 Date: 20-04-55

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

A,
s

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

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

Wighout adjustment l:l After adjustment

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

Calibration Report

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

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

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

- UUC™ ; Unit Under Calibration

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

RN ¥ pe——

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

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

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

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

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

tanms'lu'n'-

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 :

Approved Signatory
{ ) 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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KaC.sLTE 1102
CALIBRATION D&Y

Calibration Certificate

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 (M. U Tuanit )
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
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

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 anly for the instrument we calibrated,
5. This result of calibration was found accurate as shown on date and place of calibration only.
B, Condition of Calibrated ftem : Good
ULIC Deseription
Time of Recard 1 Hour 9 Minute At 104.0, 140.0 and 180.0 °C
Fresh alr Damper Qpen Position D
Close:

Hot Available

7. Result of Calibration ; |_T_| Without adjustment l:l After adjustrmant

FC5012 Revision: 01 Date: 20-04-6%
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HEC.TISI.TIS 17028
CALIBRATION D01
Calibration Report
Certificate No.: 2400141-001-01
Equipment: CHAMBER, {Hot Air Cven)
Madel: UF 55 Serial No.: B216.1666
Resolution: 0.1  °C 10 No.: UAE.WAD.D27/2555
Manufacturer: MEMMERT
Date of Calibration: 11 October 2023 Page 3of 3
Callbration point: 104.0, 140.0 and 180.0 °C
= result: - "
Calibration | Temparature | Relatva | Lina Valtage - .l
Condition °cy Husmidity (%) [valt) N o
N 2.2 614 2274 = e s Y
Max 28.3 65,1 2283 n
Tablel : Reporting of Temperature W
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 Is REF)
(") #1 ®2 #3 a4 *5 26 ®7 #8 #9 +{*C)
104.0 104.05 | 103,98 | 104.02 | 104,08 | 104.00 | 104.05 | 103.99 | 104.17 | 10400 0.53
140.0 140009 | 139.99 | 139.51 | 140,05 | 139.95 | 139.91 | 139.57 | 140.26 | 139.57 0.73
180.0 180,46 | 18033 | 180.25 | 18028 | 160.33 | 179.96 | 180.31 | 180,64 | 1B0.16 0.50
Table 2: of Cf Result
UuC* Setting uuc* reading ("C) Stability Uniformity Overall Variation
(°c) MIN MAX | Average % (°C) (=] (&)
104.0 104.0 104.0 104.0 0.090 018 0.38
140.0 1400 1401 1400 0.075 0.28 047
1B0.0 1800 1801 1300 @13 0.48 0.68

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,
level of confidence of epproximately 35 %,

F-C5-012 Revision: 01 Date: 20-04-65
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Cort. No.: 23TM182
Page: 1of 3

Certificate of Calibration

The Uncertainties are for o

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by ;

Loeation :

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

Calibrated by :

Approved by :

{ ,) Pomthippa Tameyakul

{/} Malee Butkruea

Issue Date ;

Incubator

Bindar

BD 53 E2

13-07343

UAE, MIC.005/2558

United Analyst and Engineering Cansuliant Co. Lid.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,
Bangkok 10280

Microblology Laboratory

15 February 2023
15 Fabruary 2023
(26+10)°%C
(50 £30 )%

Suwit Imjai

Approved Signatory

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 s which connected with Tamp Datector [ RTD ).

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

1. Refarsnce 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 during i
2| Finished
. 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 : nsion of Chamber : 4 20RTD-2/4
as B0 am o —_— 5 20RTD-2/5
b= B as i 543 & 20RTO-206
cr  LE tF Ha= 040 m 7 20RTD-2/7
Capacity = 00583 m' i ARRTDa
g (raf.) 20RTD-24/9

wnsslum
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S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jl35s
CORPORATE SERVICFS % EQUIPMENT CALIBRATION AND TESTING SERVIC %}/_ﬁ:_\\\f
il

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 © M
AppTav igratary

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

Issue Date : 11 May 2023

The Uncertainties are for s confidence probability of approximately $5%

Sanviees

@3 binugy

r‘é\

Equipment : Incubator Cert. No.: 23TM182

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

Refarence : 2302-02850C1

Result of Calibration :- (7] Withaut Adjustment

Function of UUC* ; Temperature Socurca

Fresh alr setting : Closa

Callbration uuc* uuc* Ti Owarall Coverage
Paint Setting | Reading stability uniformity Variation | Factor
(*c) ("} ('cl (=€) e) (°C) (£"C) 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.
Temp y : The i differance of messured temperatures at any sensors and the measured
temperature &t the reference location which are observed at the samea time or at as close an observation ime as
possible to delermine the temperature pattern or homageneity within the chamber under sieady-state conditions.
COwverall : The Diff of the maxi afid minimum maeasured temperaturas throughout observation
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 uncertainty iad by &
factor k, providing a level of confidence of approximately 95 %

-olo-
]
tanemlun'-

Equipment : Incubator Cert. No.: 23TM727
Condition As-Recelved : Used Item Page: 3of 3
Reference : 2304-04610C4
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 it al D 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 pattern or h o y within the chamber under steady-state conditions.
Overall Variation : The Dil of the i and mini d hy observation.

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

The reported uncertainty of measurement was based on a standard ur infy multipied by a 9
factor k, providing & level of af i a5 %,
-olla-
v
wenaslum



TECHNOLOGY PROMOTION ASSOUIATION (THAILAND-TAPAN)
CORPORATE SERVIC LU LIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 51 ANLUANG BANGKOK 10250

Equipment : Incubatar Cart. No.: Z3TM72T L, ity
Condition As-Received :  Used llem Page: Zof 3
Reference : 2304-04810C+4
Procedura Lsed - Cert. No.: 23TMTES
Cal were using ) cP-oToz g to direct ” . Boge:: 1ot 3
method with Data Acquisition which connected with Resistanca Temparatura Detactor { RTD ). Certi_ﬁcate of Calibration
The temperature scale used was based on ITS-90.
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. Mode! ; 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
f IREL. Humid. { % } T8 8O 3 Soi Udomsuk 41, Sukhumvit Road,
2 S AC Supply ( Valt } 231 231 Bangehak, Phrakhanong,
? g Bangkak 10260
g Inn Position : Ref. Std, Location § Microbiology Laboratory (302)
H D No.:
1 18-18RTD-01 Received Order : 27 April 2023
: AEdee R0 Catibration Date : 27 April 2023
2 sl Ll Ambient Temperature : (26+10)°%
4 3 ORTO0Y Refative Humidity : (50+30)%
5 18-1BRTD-05
B 18-18RTD-10 Calibrated by : Prascha Hiahib
T 18-18RTD-O7
Prabe Installation Details : Dimension of Chamber : 8 22-18RTD-08
A, LGB i 838 m a (rel.) 1B-18RTD-09 Approved by : M
b= 50 om = 040 i s
= 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 : ¢ g
tﬁﬂmilﬂﬂ- o 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 :- { *} 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 ition which with Resistance Temp Detector { 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 - Z2LMeS 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 | ar.078 | 37.121 | 36862 | 37.029 | 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
possible to determine the temperature patlern o homogeneity within the chamber under steady-state conditions AC Supaoly { Volt ) 220 221
Overall Variation : Tha Difference of tha i and J1] throughout
uuc* :  Unit Under Calibration Rel. 5td,
Mote : The raported uncerainty of measurement was included stability and excluded unifarmity . Position : 10 No.:
The reporied uncertainty of measurement was based on a standard uncertainty multipiied by a coverage B 1 20RTD-2/1
factor k, a leval of e of approgi 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

tamﬂibl'i- tﬂﬂtﬂ‘ﬂﬂ'ﬁ
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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
- 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
11/ REL Humid. | % ) 76 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

tamn-s‘bimr-

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-
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& 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
prowice a level of confidence of appromately 85%. It is determined in the Guide o s Uncarsinty in PEUM).
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,



Certificate No,: C01223732 Page: 2of 2

Calibration Results:
Without Adjustment
Ecoentric Emor; Welght to ba 1/3 or 1/2 of Maximumn capacity, laken from the center of the pan as a zero reference.

Nominsl Test Valus 200 (9

Reference Points (g)
A B c D E
- 0.000 0.000 0.000 0.000

D of the standard of batancs., 0,001 (@)
MNominal test value (g) Standard Deviatlon
50 0.0004
500 0.0005
Error of from nominal or tional mass value., Readability 0,001 (g)
Wominal Value | Conventlonal Mass Displayed Value Ermor of indication Uncartainty

(@) @) (@) (@) @ ®

1 1.0000 1,000 0.000 0.0010 2.03

& 5.0001 5.000 0.000 0.0010 2,03
10 10.0001 10.000 0.000 0.0010 2.03
20 20.0001 20.000 0.000 0.0010 203
50 50,0001 50.000 0,000 0.0010 203
100 100.0001 100.000 0.000 0.0011 203
200 200.0004 200,000 0.000 00011 2.02
300 300.0005 300.000 -0,001 0.0013 2m
400 400.0008 400,001 0.000 0.0014 20
500 500.0003 500.000 0.000 0.0017 2,00
B00 600.0004 B00.000 0.000 0.0018 2.00

The End of Certificate
SR ] ananslumu
A e S e L i AN

Delivering Growth — in Asla and Beyond, CAL-FM-CO1-14; 12 Sep 2022

€= DKSH

Refer to Certificate No.: C01223732 Page: 2 of 2
Statements of conformity:

Without Adjustment
Readabiity, 0.001 g

MNominal Valus he;::ll‘;fﬂ Guard band (w) | Telerance (£} Conformity
Ll ] a
0.000 0.0010 0.002 Pass
5 0,000 0.0010 0.010 Pass
10 0.000 0.0010 0.020 Pass
20 0.000 0.0010 0.040 Pass
50 0.000 0.0010 0,100 Pass
100 0.000 0.0011 0.200 Pass
200 0.000 0.0011 0.400 Pass
300 ~0.001 0.0013 0.600 Pass
400 0.000 0.0014 0,800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 0.0019 1.200 Pass
Tha validity of the of cannot be for of use, or improper use.
The End of Statements of conformity
1w Momaomers wnTuTal doiin
L R——— :
St sesesu naslumungy

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

&= DKSH

Refer to Certificate No.; C01223732 Page: 1 of 2
Statements of conformity:

This the validity of the of based on the measurement
results of "]

The emor of during are under given and and

ing the: exp I 95%) within the specification. The given
measurement uncerainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,
thosa have not been
Toleranca and Decision rules:
of the of the device are done based on direct comparison of the relevant

measurement results with the tolerances and decision rule are prescribed by the customer,

Declslon nele: [ Choice & Binary fior Simpls Rule (w =0), Specific Risk < 50% PFA.

@ Cholce B Nan-binary staternent with guard band (w = 1 L), Pass or Fail Specific Risk <2.5% PFA and
Condition Pass or Condition Fad Specific Risk < 50% PFA.

[0 Chelee© Customer defined, Cusiomers may define arbitrary multiple of 1 b have apphed as guard
band (w=rU).
i PFA - Probablity of False Accept

(Mr. Rungrod Jenkittrakulcha)

Authorized signatory
Sl - '
e e I wnanslumugu

Defivering Growth - In Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2022

‘Without Adjustment
Job Mao.KSPR2215576

Error of indication Readability:0,001g
5
]
e
s
._———"'""_-—//
0 =
4
15— — Tl
1 10 100 1000
% Ervorof indication = Uncert(+) = Uncert (-] Display of balonce
i i Upper e Lowar Specification
= Upper Specification
A\
wnansluaugu



CORPORATE SERVICES 3: B
S344 PATTANAKARN ROAD 801
TEL. 02

Equipment :

Manufacturer :

Model @

Serial No. :

1D No. -

Submitted by :

Location :

Received Order :
Calibration Date :
Amblent Temperature
Relative Humidity :

Calibrated by :

Approved by :

v}

(

Issue Date :

Autoclave

ALP

CL-40L

BOBTE3

A
St

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
RATIHON AND TESTING SERVICES
IANG BANGROK 10230

=S

NES-TISLTIAITERS
CALERATION 0908

Cert. No.: Z3TM7E3
Page: 1af 3

Certificate of Calibration

UAE MIC D26/2563

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

Bangkok 10280

Microbiology Laboratory (301)

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

Preecha Hiahib

) Pomthippa  Tameyakul
) Malee Butkruea
) Suwit Imjai

atary

11 May 2023

The Uncertainties are for a confidence probability of appreximately 95%

e iy nes be reprodeced

Ll
ennslumugy
A DO53944
Equipment : Autoclave Cert. No.: 23TM7E3
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* uuce Average® | Pressure Coverage
Setting | Reading | Position ing Ahklie ing Uheeetainty Factor
("c) ("c) 'ec) (£°C )| (MPa) (£°C) L]
1 115.213
150 | 1150 2 115168 022 0.08 0.75 H
3 115.260
o Set; Temperature= 1210 'C
i period = 30 minute
uuc* uuc* Average® Pressure || Coverage
Setting | Reading | Position i * | Readi Factar
('c) ey ("¢} (£*c)| (MPa) | (z'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
The reportad uncertainty of measurement was included stability and excluded uniformity .

Note

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

-obo-
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Equipment - Autociave
Condition As-Received : Used Item
Reference : 2304-04610C-2
Procedure Used :-
Ci ‘were conducted using in-h ibration p

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

measuremant method with Data Acquisition which connacted
The tamperalure scale used was based on ITS-90,

Condition of this result of calibration

1. Refarance standard Instrument:-

CP-0T03 according fo diract
with Thermocouple Type T

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MY59003411 22LM165 26 Mov 2023

2. This cerfificate 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 lab

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
is i 1o be

I I on of infected

p and
This result of calibration does nof apply to sterilizers or disind

fectors 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
- W e [C) [1%RH [ (vor)
Beginning of Calibration a7 (] 20
b Finished of Calibration a7 58 220
Ref. Std,
Position Description 1D Mo.:
1 Canter of chamber 18-20TC-04
2= |Temperature sensor 1E-20TC__05
3 Exhaust port 18-20TC-0B
L]
enenslaupungi
a 1159968
TECHNOLOGY PROMOTION ASS ! DIAPAN)  jiEeeiRA é:‘;
SSOCIATION (THAILAND-JAPAN)  § = -
CORPOMATE SERVICES = EQUIFMENT CALIRRATION AN CRVICES "
1SUA 3

Certificate of

Equipment ;
Manufacturer :
Model :

Serial No. :

ID No. ;

Submitted by :

Location ;

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

Calibrated by :

Approved by :

[ ) Pomthippa Tameyakul
(/) Malee Butkruss

[ ) Suwit Imjai

Issue Date :

The Uncertalnties are for a confidence

MBS TRLTISITEID
CALIBRATIGN 0403

Cart, No.: 23TM249
Page: 10of3

Calibration
BOD Incubator

Arca

UC4-1320
13URC48013201

UAE WAD.D15/2561

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

Bangechak, Phrakhanong,

Bangkok 10260

Lab Fioar 2

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

Prescha Hiahib

ATV Hnatony

24 February 2023

probabitity of approximately 95%

A 0051478



o Mol 333 Mav 40,3003
bt
013

Cert. Mo.: 137Mauq

BOD Iicobuto,

Aveo

Model: Vca~1320

I M. :

VAL wio. 08 [pR

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 34a728 MYST013711 22LM83 02 Jul 2023
2. This cerificate is valid only to the ilem calibrated on date and place of callbration,
3, This Is to the ional System of Linit
Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Avaitable Envil during callbrati
e | ing Finished
1. 3 Temp. ( °C ) 25 31
REL Humid, [ % ) 63 87
] ] "_‘3' 'AC Supply { Volt | 220 220
g Position : Rat.:Std
2 1D Mo.:
1 22-1BRTD-211
2 18RTD-212
3 18RTD-213
Probe Installation Details : Dimension of Chamber | 4 L aRsls
a= 10 am i 062 m 5 18RTD-2/5
B Am e W= 13 6 18RTD-2/6
da AF H= PO 7 18RTD-217
Capecity= D88 o : JBRTD-28
9 (ref) 18RTD-2/9
~ 44anca7
Equipment : BOD Incubator Cert. No.: 23TM243
Condition As-Received : Usad tem Page: 3ol3
Reference : 2302-02970C-1
Result of Callbration :- () Without Adjustment
Function of UUC* : Temperalure Source
Fresh air setfing : MNat Avaltable
Calibration | Uug* uuc* T T Owvarall Coverage
Paoint Setting | Reading stability uniformity Variation Factor
() () {°C) (£°C) (e (el (£C ) k
20.0 20.0 18.3 0.32 0.57 1.0 0.50 2
Callbration T {'C)
Point Posltlon
gey I A | F [ d [ & [ 6 | & | ¥ [ 8 [ ®ief)
200 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 ire al any one sensor.
Temperat y : The i of I+ at any sensors and the measured

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

Neote : The reported uncertainty of measurement was included stabiilty and excluded uniformity .

The reporied uncerainty of measurement was basad on a uncartainty iplied by a g
factor k, providing a level of confidence of approximately 85 %.

-alo-
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Verification Report

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

Resalution: 1 = ID Mo.: UAEWAS.011/2560
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.
3 Soi Udomsuk 41, Sukhumvit Road,
g ¢, F 10260
Page 1of 4
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 .
This Cartificate I Issued In accordance with the conditions of accreditztion ganneu by the Tnan 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 cwnme may not be reproduced other than i full

expapt with the prior written approval of the National Food Tnstitute,

13
i=he

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

Relative Humidity (55 +15) %

Line Voltage {220 £ 10 ) voit

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. C No.| Due Date Through
Digital 349704 MY S4Sa5ETH MYALIB4AS3 . WM, Technical
with Thermocouple Type R TCS1-103 | CH 18103 LLehl es Sy Canter Labarataty

This certificate is traceable to intemational system of units (51 Units).

This certificate was certified anly for the instrument we calibrated.

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

UUC* Description

Time of Record - Howr 300 Minute AL ar ¢

o s

4

 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 Labarat vice Certer

Verification Report

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

Resalution: 1 iC ID No.: UAE.WAS.011/2560
Manufactures: FOSS

Date of Calibration: 30-31 March 2023 Page 3of 4

Calibration point: 380 ¢

Calibration result:

Reporting of Temperature

- i
Block No. UUC:Q!:;HM uuc {:‘ice;d "9 | rability (£°C) nm’;-‘:m{'q Un:::i)ntv

1 380 380 0.96 3 a1
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
20 380 380 041 378,58 1.8

ote

~UUC* = Unit Under Calibration

-Immersion depth of standard thermorneter i tube levelhigh of sand is equal heater late of ULC.

« Stability = One-half of the greatest maximum di of at ane sensors,
far at least half an hour after reaching steady state,

F-C5-00% Revision: D1 Date: 20-04-65




FOSS

Customer Service Report | Report No: | 8411

Verification Report  —— R LT
[somer ] UAE [radress

| i Gl gi##7es5?

Hours Travel To Customer Labour Travel From Customer
Equipment: HEATING BLOCK DIGESTION

Start o3 g G e T4
:' (o5 T— Il;,T
Model: 2520 Serlzl No.: 91794469 Firish oF 148 [§ice L A

Resplution; 1 °C 1D No. UAEWAS.011/2560

Bkt | Thwld

Certificate No.: 2302413-001-01

Job Type
Manufacturer: FOSS Appbcation Speclal Standard
Normal Courtasy Vigt | Installation | Training
Date of Calibration: 30-31 March 2023 Page 4 of 4 Diatributer PAA Onboarding | CQuote | in House
Calibration point: 380 °C internal Warranty | Hepair 1 PN ®
Calibration result: Continued Digital Service Sales Suppart | Remate | Othar
) [ PO/ Quate Numbar; T plicabl |
Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW [ Fwampe | P T [ commctho, | [ ]
@ @ Details of Work [ Test Condition / Status
| = wvage Fwchion Tab  poggjot (00 S
.\
@@@@ = W TS b far] G gp B0 - kil djeigier [T [ o=
L T Y e T e L e D T an
° = WiaIneSunn Sk Sh Wed | & fzan Gentember e
= TR Tl gy Pedpn WElyy, * S5, F - o
@ @ @ e T e A 1 P ."m-lr'».J e A = Sd A s
— TR Ia T it kg vl -5 jou | (llall Tewl = Siw| e
4 — pQuldpmte ndH e 518 & [ Fe i i
T Nogw Blaale = OUL Vi oo & [ Ta
Enstrument Ready for Use | M [
A Part Na: Baten Descriptian _nf'L
(U] Touhi A6 ¥ 17,0}, 29t Foon TM EiF kTvw/die 1L Mg
om/off
Sensor Installation Location
lote;
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 greatest i difference of d at one sensors, | eanfirm this report Is accurate and comalete
for at least half an hour after reaching staady state, Sigad FOSS Signed Customar T
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage facl = L il
ovidi lewel of confidence of a imately 95 %.
provieng & THeEnRce ot agproximately e Would you be willing to participote i o brief survey in arder 1o tell us how we performed? nrnpheng. B ¥ alfont e
------ wes BN ssnnnens =
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 10110
Customer Service Report | Report No: 6623 Customer Service Report I Report No: 6534 |
I Date: | Juiv2 B 2024 Naenm Date: .
[ Cotamer | United Avialyst and Erainas Address: [ cwstomer__ ] "'
| Instrument. ] rrsiag Genar ] =1#g3052 [ Tretrument | il [
Howrs Travel To Customer Labour Travel From Custamer Hours Travel To Customer Travel From Customer
Start Z.o0 irs ie.50 Start i i Hodc !
finsh [ =80 3o ming Ghrs. 3. 50 A s Finish ir
Applicatian Special Standard Application Spacial Standard
Mormal Courtesy Visit X Training Naormal Courtesy Visit - Training [+
Distributor BMA Onbaarting Quote In House Distributar PMA Onboarding Quote in House
Irternal Warranty Repair [l Irsternal Warranty Repalr M
Digital Service Sales Supaart Remote Other Digital Service Sales Support Remate Dther
[ FD/Quote Number: 1 I | I PO/ Quote Number: | |
FAAT) T S5 cad [ comractmo. | Spacrie | | TS | T [ contactho. | T |
Detalls of Waork / Test Condition / Status Details of Work / Test ‘Condition / Status
. Loy
" Uicackc S Ao ol ) o T
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: Batch i ary
| canfirm this repart is accurate and complete | confirm this repart is sccurate and comalete |
Signed FOSS Signed FOSS
Name Name
Would you be willing o ate In o brief survey in arder to tell us how we :m..mmb.w'ﬁ,,,mm' te in o brief survey in order ta tell us how we performed? | 2

l.ilﬂﬂ"ﬁhiﬁ'wﬂﬂ , lﬂﬂﬂ‘li‘hjﬂ'wﬂﬂ



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
the right eolumn of the table immediately

Connect the distilling unit to the power supp!
expected response is obtained. 1f so, write *
following.

Action Expected Response Pass (Y/N)

Swatch on the power The instruments start up and the seff test

il ruin.

The sample counter shows the number of Y
analysed samples since first power and
the Software Version shows the version
| of the instruments software. | |
| Adter start-up, Program 1 is loaded and " |
the Analyse menu is displayed
Turmn an the cold water tap No visibhe reaction Y
Pross the "Manual® view | The Manual menu is opened ¥

Open the door with the handie,
place the test tube and receiver flask v
| in position. Close the door.

| select Dilution and press Start Water is added to the tube v

| sefect Alkali and press Start Alkali is added to the tube ¥

| select Steam and fress start After heating up, s'.e;m-s entering the ¥
tube

| Sedect Drain au:i press Start The tube is drained Y

enaslumugy

Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
personnel.

1 Intended Use

Ejeltee 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
Application Notes,

2 Purpose

This procedure is designed to test the function of the instrument according to factory test
specifications:

«  Alkali volume

= Distillation Accuracy

»  Distillation Repestability

3 Identification

| Description

| Serial Number
[ Kjeitec 8100 Distilation Unit, 200-240 V 5060 He "

ki

6 Summary of Deviations/Comments

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

Deviation | Action Comment

7 1Q Documentation

Upon ful letion and ding of all instructions above, sign and date this sheet below

If required by customer. leave one signed copy with instrument.

If customer’s internal procedures require further reporting or witnessing of results, execute thuse
procedures a5 required.

Installed By:

Company:

Customer Name:
Company:

Date completed:

Custar

o lenasluaIuRy

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,

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
door,

Water
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
below.

3, Check acceptance criteria in the table and make the judgment if passed or not,

Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the
User Manual.

Alkali
1. Press Alkali and then press Start. 50 ml of alkali will be filled into the tube,

1 Measure the collected alkali in a graduated measuring glass and note the result in table |
below.

3. Check acceptance criteria in the table and make the judgment if passed or not.

Table | Volume comral

Expemd-mlllt Passed (YIN)

| Test
[ Water volume 76-84 ml
| vtomi
Alkcali volume 47-54 mi N/

lﬂﬂﬂ"ﬁ‘hjﬁ'mﬂﬂ



*) 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
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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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Accredited colibtion lnboratory
1 BSOEC 170252017
WSC-TISETIS T7025
CALIRRATION 0367

Flgw s surement keborarony
Calivation serukes department

CERTIFICATE OF CALIBRATION

Eentificate No. 1 CL009-68 Page T of I Pages
MEASUREMENT ITEM Tan Load Oefice Calibration procedure:
MANUFACTURER Tisch Environmantal, inc The Orifice gas fiow deviee was callbrotes agrimst
MODEL/TYPE TespnA Standard Rty Displacement Meter (oot
SERAL NUMBER o Meter) Moddel G55/ MW, The W-CE-004
1D NUMBER i o iverd s o eniivabion uideliae
CONDITION AS-RECEWED <ised ftern
Trceabiity:

CUSTOMER chdnited Analyst and Enginessing Cansultant Co. L. Thain corvtificite privvicles o eracembil]

B1 50i Udomuuk #1, Sukhumylt Raad, Hangchak, Phrskhanang,

Banghok 10260
RECEIVED DATE 15 Jul 2022 Metraigy fmtitute of Metherinnds) vio Certificate
MEASUREMENT DATE 25wl 3022 mwnber; GEII901
1SSUE DATE 26 jul 2022

ENVIRONMENTAL CONDITIONS:

NAC

o of Nuarmiber €1-003-65 Page 3 of 2 Fages
MEASUREMENT RESULTS!

The Orflice o O ormon method h the Stan el Bdeter (Ioots Waeter). The Hurmid air was ueed a5 8
mudiam in the syitem The stan Clxa81s 1 i foe ndard temperaturs and standard prossine respectioely.

Tabile 1: The reaults of @ Stardard calileution dat

ap_Orifice Sandaad Fiow (]

Ambiers condition

he Mboratory are a3 foliow:

Iy
Eenveruge fctar k=3, Which for a Al

. distribalion curresiony 1@ covrage bl

Temperture 39430 T nately 85% The pnmdard wirm‘.\lﬂn-
il iy o hacal s e dlederminest in accevdtance with the GLIM
Atmosphec Fressure 1010 £ 10 nra Nnimlinbicis o pemiirmmz

ot - ot 43 the exprission af ancertmty it

measwrement’
CALMILATION CONDITION:
Preconsliioning 24 benirs at amblarit conditians,

Musuremand Conditon The avrrage valus thating Measurement are 240 °C and 551 80N,

TABULATION OF RESULTS:
Thie tablie o nest page gve The mesured vilues,

J W Approved signatory:

Al T —

Cafibrutod by! |
Callhration Degartrmeint M)

LT Mr. Sermwit Thachaled
1 Wik fittripam Lertsamphal

IN WRITING FROM THE LABORATORY

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PEAMISSION meq‘lﬁmﬂw

TECHNOLIM
CORFORATE SERVICE
S0 PATTANAKARN ROAD SO TR

TELC

ROMOTION ASSOCIATION (THAILAND-JAPAN)
EOQUIPMENT CALIBRATION AND TESTING SERVI
ANLUANG, SUAN ANUKOK 10250
J000-24 FAX. 11-27 190484

Certificate of Calibration Bastifionts Mo, s JSPARG
Page: tal2

Equipmant ; U Tube Manomstar
A GTaah: Cwyar This centificate may not b repraguced other than in Al
exeepl with the price weitlen apgecval of tha hasd of
Model : 1221-36-WiM Gomporste Services % Equipmend Calibeation end Tesling Servicas.
Serial No.: -
10 No.: UAE EMAZ, 004/2555

Condition As-Recetved: Used fam

Recaived Dato! 20 April 2023
Calibration Date: OB My 2023
Refarence: ZHM-OTOIWEC Submitted by:  United Analyst and Englrsering Consuftant Ca, Lk
Amblant Temperature; | 23 £ 2] °C

81 Bol Udomauk 41, Sukhumyit Rsad, Bangchik,
Relative Humidity: 180 x5y % 1

Phrakhenong, Bangkok 10280
Atmospheric Pressurst 1010 mbar

Procedure used: The WA by direct mathod agains! Pressumn Measiting Inatruments
Standard sccording to i-house calibration procedure CP-POY, using " DKD-R 6-1 | Calibration of Pressuta
Gauges, Edition 032014 * a8 a guidelines

It of calbs

1 Reference standards instumeants
Instrumont Mode Sorial No. Certificats Na, Dug Date
1) Prassuro Calibrator PCA0GP 1188 MP-0137-22 24 Aug 2021
2.This resull of ealibration was rmoda on requestad at the point specified by cusiomar
3.Scwle and convarsion facior is 1 kWPa = 40146293 inH0
4 This inutrupnent wes ussd ciean air a5 pressur medin
8.This Instrurmant was collbrated by applied pressuna to high-part (+} side and low-port {-) side opsn 10 simospheric prossure
& This instrurnent was instaliad in verlica! orentation and top of the pressure por was used a8 the refennce level,
7.The certificate is vakd only o tha item calibrated on date and place of calibration
0. This Cartfication is tmoeable 1o he intemational System of Unit maintained Srough'-

<National Instilute of Metralogy Thailand [NIMT)

Calibrated by :  Suwil Aussarmes Approved Slgnatory
Issue Date ; 11 May 2023 | | Pnalinaa Prabpaipal

[ |Bura Suwannasn

Q/ﬁlmpol Panursch

enaslupmuR
B 0314238

Flow rate Presiure | Temperature | Tomperaturs
Platn [Pa) v
- m'fminy
1 LA L2 [T
3 82172 3444 1445 aa13
3 DE 1051
. arpas 1116
5 LRSL] L1354
Slope (n): 204804
Iterct (1] It
Carrstatian coelfc a.00682
Uncenaingy |b=2f oy m'fmin
Tatska 2: Tha ressitte of g actual calibeation data
| Flaw rate Pressurn Temperature | Temperaturs #p_meter &n_Orifice 1, Standard Flaw [(la]
Patn [Ps| sl [Tm] v
' " % 0 ! fmim
1 0637 24540 P 1659 OM1E (7]
2 000 28580 24360 2484 1167
3 .7 24210 4582 1345
4 da.E6M) 24100 5150 1426
5 24450 4210 7420 1735
Slope |m) 128277
Intercept (4] o1z
Cormetution coedficent (+) 0.99982
Lncertalnty |4 = 801z m'jmin
***End of Cortificate of Callbration®**
la
Cert.No.: 23P1366
Page: 2of 2
Result of ¢ i Range ; 0 InH,O to 38 inH,0
Function:- Pressure Scale Interval : 0.1 inki, 0 The Fifth Estimate |
Increasing Prassure
UuE Indication
i High-pert side  Low-port side AR Error
{inH,0} (inH:0] {inHz0) {inH;0) {inH; 0!
000 ooo oo Q.00 0.00
2.00 1.00 =1.00 200 Q.00
4.00 200 =200 400 000
6.00 3.00 -3.02 B.02 Q.02
8.00 400 402 Bo2 o.02
10.00 500 502 10.02 0.0z
12.00 6.00 -8.02 1202 o0z
14.00 7.00 .02 14.02 ooz
18.00 B.O0 <802 16.02 0.0z
18.00 .00 602 18.02 o.o2
20.00 9.58 10.04 2002 o0z
2200 10.88 11 04 2202 002
24.00 11.88 -12.04 24.02 oe
2600 12.88 -13.04 2602 002
28.00 13.68 -14.04 28.02 ooz
30,00 14.88 -15.06 30.04 0.04
3200 1508 -168.06 32.04 .04
34.00 16.88 -17.08 34.06 0.08
3580 1786 -18.00 3506 016

The uncertainty of messuremean was £ 011 inH, O
*UUC = Unit Under Calibration
* AP = High-port side - Low-part side
The reported uncerainty of measurement wasbased on a standard uncerainty mulfipfied
by a coverage faclor k= 2, & heved of confid of approxi B5 %
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Certificate of Calibration

ustomer Coriifeats Nos T-AFM- 188
W LMITED ANALYST AND ENGINEERING CONSULTANT €O 1LT0 Request M1 Reg-Hi5 165
A HE Sosd Llchommeish 4, Siikbunrad! Road. Mangchak, Probanosg. Monghok: (0260

Umit Under Calibwation Drtails

Messdemont Nemi Air Fiaw Meter

Masnifactnree By

Madel el Ol O | Settwor Midel

Serial Musnhar 153895 Sennor Sorial Numbur

n UAE EFMOTE2M0

Logution of Citibethon AR S AR YELOCCTY MITTER

Calibratisn Environment amil Petaibe

Vemperaure NCHBC
Humadity EYRH = W %RH
Barmnatic [Freszury 1017t 4 it hite
Ireceived Dhile 7 Agust 2003
Calibration Date b Awgus 2023

Calibration Procedare It mathod CAFM-01 by Camguaricn techmgio with Stasdand Primary Flew Calibator

Beteremce Standari Musitet Serial Number Traceble Trur Cullbiration
Adr Fluw Melor ittt 3 Standord Mo 10X 101 10 Senwidyne 12 fuly 2124
Adr Flow Melur Cllbibewton 1 High Ao IESMa12012 Semsidyne 12 July 224
Temperniurs meter ari CNOOMHET Qrehorn 27 February 2024
Pressum misser CPL2AK SOOI TS | R rA T Kuwctinhes 2023
Traceablilly :

e R
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Nt 2

The supitteal uncertulngy 18 ased om seandand uncensinty wltiplicd by the Caverspe Factor b = 2 providing o level of coslidence app
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CALIBRATIONS2S

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRLIMENT C0. LTD. HEAD CFFICE

TAME MO |, SOTSUNTINAKTRN 1| TAMBON BANG KAEO,
AMPHOE BANG FHLE SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: {86WRZ 1 10-5860-1 FAX: (0610-2116-7 140

Certificate of Calibration

Cantomer Cel

ficate No 1 13-TPM-425

ame UNITED ANALYSET AND ENGINEERING Request No ¢ Reg-2023-1656
CONSULTANT CO. LTD
Adddress #1 Sl Udbermsik 41, Subhumvil Rowd, Bangelak, Prakanong Page: 112

Bangkok HI260

Uit Under Calibration Detuily

Calibrntion Parameter Temperaturg

Instrument Name A Fhoow' mustir Range Califiestion = 20 °C 10 50 °C
Mlamulheturer B Type of Semsor @ RTD

Musdiel Drelea Cal DC Senpor Danmeler (mim) - 1

Serial Number 155895 Calibration Pesition (nm) - 45
Reslution T Intrument Sty - Used

113 Mismber LAEEFM.DTO250)

Callbreatlon Envirenment and Details

Temperniure B LI
Hurmidity S5 %RH £ 15 WRH
eceived Dae = 7 August 2023
Calibhrated Date A0 August 2025
Calibrtion Procedure In-hinsse methiod CP-TPM-01 by Comparison with Standard Thermometer.
o Lrightal 10 with Sensor, M. * GHNCGOAGINGO, Model GT 11 RTTHO0, SN

GHOODEST, 10: 02-TPM Wihich wan calibratod i 27 Febiuiry J023, Clibration Centifiate No, ; QRIY-
fi4us
Trazeability This Certificate is waceable 10 51 1ni throagh Crality Rebom Co., Lid, RSC-0ONSC Acereditmion No.;

Calibration 1292

Note
The reporiod uncertminty i based on standard uncerminty muttiphed by the Coverage Factor k=2, peovidmg a level of confidence

appresimistely 95 Y

Approved By ©

Mr. Nuppadon  Lusngart
Techmigal Manager
Isgue Date ¢ 30 August 2023

s o BT IAAUAN

BT TIAA01 R 1]

The resailis. s : The sartifwatas shull s b

e PR

INNEVA TIVE INSTRUSIENT CALIIATICN 1AN
IR FIVE ST SN £ 0 TR HEAR I

AV A L WO DT INARCHEN 1) TANIERN ARG K AT

AN AN PILL AR T FRAKAN PIOVINCE s THAILAND

TEL) 62113 FAK: CE-TE T

Cortifieate Mo 3 ZHAFM- (IR

Weeiusest Nt | Ko Hii- 1650

Hewiilt of Calibeatian ¢

Temperature Pressure ST (s Errar Uneeetainty
(=] kPa} (Wmlm) (i) (Wntin} (iniai
200 10050 1450 14 44 Aaim [LkS)
M (LR 1500 l49x i (&3]
M0 [[LIRH 15,60 17 <. ox
10 10050 16,67 il 1w 013
30 1o 18300 1620 ain 126
Nate 10 Stomlard LIUC - Uit Liler Calibeation

L0 b i Al

LINE Reference Condition - AL 2

- Tl Raate was coreetin o nomestidasil epentlig sondithan by usmg equation

Qmeas = Q £ X Peer x Tmea:
i Pret Tres

where Q) = Ve Rase ' Ahwlie Prejore 1= Aachile Tenporature

Mens = Messuremient Canibition el = Srandand Conditon

= Inigaies mon accrodned

wl Certificate

Thvé rosaita vedabal amily b the e salitestist. The venafiesss shall nor b regraduced xarp im all w

s eREISIROURY

FMTO8-AFM.Q1 fiaww 00 ssue date 01/07/18

INNOVATIVE INSTRUMENT CALIBRATION LAD
INNOVATIVE INSTRUMENT 0L LT, HEAD OFFICE
TN MO0 1Y, SO SUNTINAKDRN 1] TAMBON BANG KAELD,

- 1181

AMPHOE BANG PHLI SAMLT PRAKAN PROVINCE [0540 THALLAND CALIBRATIONGISS

TEL! (6610-2116-5%60-1 FAX: (66%-2116-T140

Calibration Nate Certificate Nu: 21-TPM-425
GUC Adjustmem Tt Adfgust equest Wi 1 Mo 201E |36
Pugs : 22
Besult of Callbsration :
f—
T—— g || Urrasiion [
sy o el o
oz {Lh] <l 0.
29,034 0 o 0
s s on 013
Ta 1 iy 0 o [[NE]
An ik &0 LR [AE}
45041 45:1 ol 013
0044 s ol wi
End of Cortiflestr
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INNOVATIVE INSTRUMENT CALIRRATION LAR TNNOVATIVE NS TRUMENT CALIBRATION LA

INREVATIVE INSTRUMENT €0, | 113, HEAD QFFICE INNOVATIVEL INSTIRUMENT CT,, L1, HEAR (HFICE

AR BT b S

19 MUK L3 SOESUNTINARIIRN 11 TAMBON BARG RAED, TIEI0 MO0 13, SOESTNTINAKIRR |E TAMBON BANG KAT,

AMPHOE IANG FHLLSAMUT PRAKAN FROVINCE 5481 TRAILAND ferrplinpimnibia} AMPHOE BANG PHLTSAMUT PRAKAN PROVINGE 10540 THAILAND T Teh
LY COSHF-IT10-S068: 1 FAX {08004 16 140 TEL: G021 16-5860-1 FAX: (66002117140
Certifieate of Calibration alizratnm Towx Cerlificate No : 21 TM 459
LI Adfjusrmem ok Adiut Retpurst No ; Reg203- 1070
Customer Certilieate No ¢ 2-TPM-459
Page i 22
Naime UNITED ANALYST AND ENGINEERING Retyuest No ¢ Reg-2023-1976
Mesult of Caliboation
CONSULTANT €O, LTD, o
Tl T Mendiag Cormnan
Adkdrenn &1 Sol Udsmsuk 41, Sukhumyic Rood. Busgehok, Prakariorny Poge: 112 VIC Senwir g = iz
e
Hamgkol 102640
2ih0a) (LX) +3 ['8E ]
Unkt Under Calitration Details 4] 4% D 013
Calsbration Parameter Ternperature 20 ey + LA k]
Instrurment *ame Aur Flow meter Runge Cilibeatbon © 20°C I 50 °C 1T 15004 My i nix
Wiamifncturer Bl Type of Semor - RTE A i v [N}
Miodel Deltn Cal DCT Senor Diameter fmm} | 3 44,038 40 +01 013
Sartal Nurmber | 55H95 Culibaation Position (mm}b . 45 50042 nE e 13
Resalustann (TR Instrmmend Suges - Used Emital Cortificain
I Muriher AR EFMLT 2560
Culibrated 1y ¢
Calibration Environment and Details
e St Sipukdesakil
Temperature BCLIT
Hurnidity 55 WRH 4 15 TaRH
Received Dae 14 September 2023
Calibewted Dale 17 Sepember 2023
Calibration Procedias tshese method CT-TIM-01 by Comparison wiih Stodard Thermomeser
Rufvrence Staudard Digitul Thermometer with Sensor, Mumulicturer: GINGOVGINGO, Model: GT11RTEN 00, S8
DROBHST, T0: 03-TPM Which was calibrated on 27 Febusry 2023, Calibetion Certificate Mo, 7 QR
g4
Teaceabliy This Certificate i fraczable o 51 Unit through Quality Rebom Ci, Lul, NSE-COMSE Acereditation N
Calibeation (1202
Mate
The reported wiscertainly s based on standard urceruinty muliyplied by the Coverage Factar &2, pravading a level of conlidence
approsimaiely 95 Y,
Approved !
Wir, Noppadan  Lusngart
Technical Manager
Dszue Date : 27 September 223
g )
S e A i e SRR I U PR N o saneslumuay
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CORPORATE SERVICES 3 EQUIPMENT CA

M TOR TR e 1) Do daty 8402000

4 PATTANAKARN ROAD SO IR, SUANLUANG, SUANLUA
TEL (2717-3000-24 FAX. 0-37195484

NRE-TIRN TN T3
EALIBRATION o

Certificate No, - 23P1856
Page: 1of 2

Certificate of Calibration

Equipmaont ; Aneroid Barormeter
PR ety Barigo This castificate may not be reproduced othar than in full,
acap] wih tha prior written spproval of the head of
Modul : . Carparsle Services 3 Equpmeant Callbsation and Testing Services
Serial No.: -
1D Nev; UAE.EMAZ 110/2565
Condition As-Received: Used |tam
Recelved Data: 20 May 2023
Calibration Date: 02 June 2023
Relerence: 2305-0819WS0 Submitted by:  United Analyst and Enginesring Consultant Co., Lid
Ambient Tamperatur; [ 23 % 2) °C
1 5ol Udomsuk 41, Sukfiumvil Road,
Rolative Humidity; (50 £ 151 % S SN S S
Bangehiok, Phrakhanang, Banghak 10260
Atmospheric Pressure! 1008 mbat
Procedurs used: Tha wis by direct method againgl Pressurs Measuing Instrurmants

‘Btandard accordng o b-housa calwation procedurs CP-PI0, wming * DKD-R 6-1 | Calibration of Fressuns
Gauges, Edition 0372014 * ns a guidelines.

of this regult

of

1.Refarence standsds instruments

lnstrument Madel Serlal No. Certificaty No, Dun Date
P4z 1422505046 MP-0094-23 O3 May 2024

1} Standard Barmmétar

AT TP Rew ) Tusnan dhaim L3415

CertNo,: 23P1856

Page: 2ol 2

Range : 720 mmHp 10 800 mmHg
£ | mmbg | Tha Fifth Esfimate |

Fesult of Without

Fungtion:- Absolute Pressurn Meaguroment Scale |
Increasing Prassure

|Anphet Presaws immig) | 72043 | 730087 | 74034 | 75152 | 5556 | TELAd | TTISM | TO8TE
ULIC" Indicatian (mmHg} 720 | 7300 | 7400 | 7EOO ™80 | me00 | 700 | TEOD
Ermos {mmHg) -0.43 067 0.4 a3 -1.68 183 35 -A.76

&1 ing Prossure
Appied Pressurs (mmig) | 76876 | 773.60 | 78186 | 786,65 | 75153 | 74072 | TI066 | 72059
UUC* tndicatian (mmHg) 780.0 oo TR0.0 755.0 750.0 TALD 30,0 0.0
Errof {mmHg) 876 360 -1.68 -1.65 -1.50 472 Lae 0158

Tha unopetainty of measurement wan & 024 mmHg
*UC = Linit Lindles Calibration

The repartet uncieralinty of measuiement was based on 8 standssd uncostainty multiplied
by a coverage factar & = 2, providing 4 kevel of confidence of approamately 55 %.

-a0n-

Z.Thin instrurnant was installed |n verical eientadion and canter of the dial wes used as tho referenca eyl
3, This resull of cafiteation was made on reqoesiad at the point specified by custamor
4.This result of cailbration nstnemant was in absolule pressuro,
4.This instraman! was usad claan air as pressure medis,
8. The corificido bs yalid only 1o the b calibrated on dele and pace of calibration,
T.Thas Cartifigation |s treceabls to the Intermational Sysharn of Linil raintsined througrn.
-Matrona! Instiuls of Metraiogy Thailand (NIMT)

Calibrated by ©  Suksan Khankaow Approved Signatory :
fssue Date © 08 June 2023 | ] Phafinee Prabpaipel

1 1Swa Suwannasn
VT Attapol Panumach

enaslupmuR o u
B 0316956




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPFAN) .l ~
CORPORATE NERYICES 3 FQUIPMENT CALURATION AND TESTING Senvices Hal

1 Y

AR 1025

ANLUANGE SUANLLIAR

-tificate of Calibration Carificato No

Page

Equipment : ygromatar

Manufacturer:

Modet Brvices

Sarial No.:

1D No. UAE ANV.1

Condition As-Ro. usad

Recohvad Datr: 26 May

Calibratinn Date,

Submitied by:  Lnited Analyst &

Temperaturs 2 3]

Arnbis

Relatlve Humidity

Procedure used:

lormg
Condition of this result of calibration

1. Refarence st

Instrument Modal Sarlal No,

Approved Signatary :

Calibrated by :
Isgue Date

Wiporn Tantiyawutt

enaslumuAy
r 0316274

3 Udomauk 41, Sukhumvit A
0 2763 2828 Fax

ok 10260
uasfiuasco

Cert, No.; 23H
Pag

Result of Calibration:-

Function: Hurr y Measurament
Refarence Standard uuc* Uncertainty
Temperature Humidity Reading
(%eRH)
18
60.0 63 i
80.0 L] 4.0 a
Result of Calibration:-
Function:

Reference Standard uug* Uncertainty
Humidity

Temperature

Result of Calibration:-

Function:

Standard uuc* Uncertainty
Temparaturs Reading

ollo-

e

United Analyst and Engineering Consultant Co., Ltd.

it Road. nak, Prrekd

MULTI-POINT GAS TEST REPORT

TestDate  : Apr7,2023

Equipment ; Gas Analyzer (NOz) Model :
Manufacturer : Thermao Sclentific Serial Number :

Thermo Sclentific

146}
Serial Numb 1180540071

984.8
EBO143262

Jun 21,2024

Expiration

Multl-point gas test data

: =
Reference Value (ppb) nalyzer Difference Enurlnement Emor|  [% Error |

l Display (pph])
| % 0

0.00

0.35
3
0.00

a8 -

Analyzer Displayippk)

150

50 300 150 S0 a5t

Rederence valun (ppb)

Calculate by !

Page 1 of 1

enanslupmuR

MULTI-POINT GAS TEST REPORT

Test Date :Feb 13,2023

Equipment : Gas Analyzer (NOz} Model ¢ 42i

Manufacturer : Therme Scientific Serial Number : 1201 778105

Standard Gas Concentration Rilutor Detail

Sulphur Dioxide (S04) 44,68 Manufacturer Therma Schentific
Nitric Qide (NO) 45.94 Mods 1461

Methane {CHa) = Senal Nurmber 1180540071
Carbon Monoyide (€0} 984.8

Cylinder No, EBO143262

Expiration Dia Jun 21,2004

Multi-point gas test data

Reference Value (ppb) Di:n'::\.ry?::}h} Difference Error |Percant Error|  [% Error |
Level 1 0.0 0.5 0,50 0.50
Level 2 0.30 030 |
Level 3 0.60 0,30 |
Level 4 0.90 0.30 |
L 5 0% 0.0a 0.00 |
Remark uring Range S00.0 ppb average Difference (%) |

Acceptoble Link 4 5

Multi-Point Gas Test Chart

8
8
3 |
& =
5 i 1 i 1
& T
- | |
< = -+
100 150 00 250 09

Reforance valus inph)

—+— Analyzes Display |

Page 1 of

Lanm's‘himuqu



i Afrgas Spectalty Gases
. Airgas USA, L1

3 530 United Drive
ah Alr Liuide comparny &mﬁut‘-:m:

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NISOE154A01D3 Reference Number:  122-4021356167-1
Cyinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF
Laboratory: 124 - Durtvam {SAP) - NG Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 ‘Valve Cullet: 50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
Explration Date: _Jun 21, 2024
E—
Cartifcalion perforead = iy o A Etandards (Miry 2072)° decument ERA,
00 . sl . Anh g a o analytical Birference. This cyindar has o toiel analylical
i Delow wih £ of 95 Th i ich affect the use of ihis ona
maleinok bosis wless olharwise noted
ANALYTICAL RESULTS
Component Requestad Actual Protocol Total Relative Assay
Unicertainty Dates
MO 45.00 PR 45.06 PP1 a1 +0=1,4% MIST Tracenbly 02112021
NITRIC OXIDE 45,00 FEM 4594 PRI G1 +=1.4% NIST Traceable DB/1472021, 0842172021
SULFUR DIOKIDE 45,00 FPM 44,58 PPH a1 + 1.0% NIST Traceabls DEM4R0ZT, DAIZYZ021
CARBON MONOXIDE 1000 PPM 9848 PRI Gt +-0.7% NIST Tracoatia D840z
NITROGEN Halance
Ao
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20087120 CCTA06E 48.52 PPM NITRIC COXIDEINTROGEN 1% Fih 02, 2026
PRM 12386 DBE5025 8,51 PPM NITROGEN DIOXIDEMIR 20 Fet 20, 2020
IS 41423638102 CC508881 4,343 PPM NITROGEN DIDKIDENTROGEN 121 Fab 18, 2023
NTRM 18011043 CCaraeTT 48,02 PPM SULFUR DIOXIDEMITROGEN +e 08% Jun 17, 2022
NTRM 14050418 CCA34277 F90.9 PPM CARBON MONOXIDEMNITROGEN  +-0.8% Nov 15, 2025
Tha SRM M r ROM noted aboue b5 oaly in rederancn f fhe GMIS used in thi sssay ond not part of the anslyss.
ANALYTICAL EQUIPMENT
Instrumant/Make/Model Analytical Principle Last Multipoint Calibration
—
Nicolot 5700 AHRUED1333 0O FTIR Jun 03, 2021
Hicelet 5700 AHRIBO1 333 N FTIR dn 03, 2021
Hicolat 6700 AHROB01 333 NOZ FTIR dun 03, 2021
Nicolat 6700 AHROBD1333 502 FTIR Jun 03, 2021
—_—— i enn

Triad Data Avallable Upon Request
NOTES:PO #5221002847

GROSS WT: 28.40kg

NET WT; 4,73hg

The analytical test results reparted on this certificate relate only te
the eylinder n 4 bove. This concludes the test report,

{ACCREDITED]
CERT 3082.01
Lanmfﬁmzmqw

Approved for Release

United An: nsuitant Co., Ltd.

yst and Englneering C

Suschu e i,

MULTI-POINT GAS TEST REPORT

Test Date : Mar 1,2023
Equipment : Model 43
Manufacturer : Sarial Number : IC1606
Standard Gas Concentration Dilutor Detail
Sulphur Dic 15} 44.68 PPM
45.94 PEM A6
PPM  Serial

EBO14326.
Jun 24,2

Multi-point gas test data

Analyzer Display
{pph)

10 0.00 0.00

Reference Value (pph) Difference Ervor | Percent Error | [% Error |

Reference value (ppb)

o Aty Diaglay

wenaslumugu

lited Analyst and Engineering Consultant

ol Lo

MULTI-POINT GAS TEST REPORT

Test Date tApr4,2023
Equipment : Gas Analyzer (5 Model : A3i
Manufacturer:  Therma SCIENT Serial Number ; 1201778116

Standard Gas Concentration

44.68 Ther

45.94 1461
1180540071

9848

Multi-point gas test data

Analyzer Display

Difference Error | Percent Error
(ppb) |
0.0

PRafarmnce valus (apls)

enanslumunu

= irgas Speclalty Gases
‘ i (el

3 530 United Drive
ah Alr Liuide comparny &mﬁut‘-:m:

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NISOE154A01D3

Reference Number:  122-4021356167-1
Cyinder Mumber: EB0143262

Cylinder Volume: 144.4 CF

Laboratory: 124 - Durtvam {SAP) - NG Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 ‘Valve Cullet: 50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21,2024
Cartifcalion periormad EPA Iy for As Etandards (Miy 2012]° document EPA
OO , using 2 Anad, ] iy analytieal istwrferance. This cpinder has & 15isl analytical
i Delow wih £ of 95 Th i ich affect the use of ihis ona
mawincie bosis usless oiheris neted
Do Mot Use This Cyknder below £00 psia (s, 0.7
ANALYTICAL RESULTS
Component Requestad Actual Protocol Total Relative Assay
Mathod Unicertainty Dates
NOK 45.00 PPA 45.06 PPHY a1 +0=1,4% MIST Tracenbly UBH42021, DB/21/2021
NITRIC OXIDE 45.00 FEM 4594 PRI G1 +- 1.4% MIST Traceable DB/1472021, 0842172021
SULFLR DIOKIDE 45,00 FPM 44.68 PP 1 +1.0% NIST Traceabis DEM4R0ZT, DAIZYZ021
CARBON MONOXIDE 1000 PPM 9848 PRI Gt +-0.7% NIST Tracoatia D840z
NITROGEN Halance
Ao
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Expiration Date
NTRM 20087120 CCTA06E 48.52 PPM NITRIC OXIDEINTROGEN 1% Fih 02, 2026
PRM 12386 DEESIZS 8,51 PPM NITROGEN DIOXIDEAIR +e 20 Fel 20, 2020
IS 401423838102 CC508881 4,343 PPM NITROGEN DIOKIDENTROGEN +-21 Feb 18, 2023
NTRM 18011043 CCaraeTT 4802 PPM SULFUR DIOXIDEMITROGEN +e 08% Jun 17, 2022
NTRM 14050418 CCA34277 F90.9 PPM CARBON MONOXIDEMITROGEN  +/-0.6% Nov 15, 2025
Tha SRML M r ROM roted aboue b5 aaly in riderancs 1 ihe GMIS used in thi sssay on not par of the anslysis.
ANALYTICAL EQUIPMENT
Instrumant/Make/Model Analytical Principle Last Multipoint Calibration
Nicolot 5700 AHRUED1333 0O FTIR Jun 03, 2021
Hicelet 5700 AHRIBO1 333 N FTIR dn 03, 2021
Nicolat 65700 AHRIBO1333 NOZ FTIR dun 03, 2021
Hicolot 6700 AHROB01333 502 FTIR Jun 03, 2021
—_—— —— enn

Triad Data Avallable Upon Request
NOTES:PO #5221002847

GROSS WT: 28.40kg

NET WT; 4,73hg

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

i EDITEDi

CERT 3

ionanslunsuR.

Approved for Release



Test Date :Mar 14,2023

Equipment : Gas Analyzer

Manufacturer ; Therma Em

Standard Gas Concentration

Reference Value (ppm)

nmental

MULTI-POINT GAS TEST REPORT

a8} Model | L

Serial Number : 4BC-T1185-

Dilutor Detail

1461
118054
9848 M
EB0143262
Jun 2 i

Multi-point gas test data

40071

Analyzer Display | Difference Error | Percent Error

(ppm)

[% Error ]

() 0.0 04
100 0.7 [ 65
20,0 08

0.5

0.0

Refarent

PRPR—

‘Rirgas.

an Alr Liguide oompsany

Page 1 of 1

19N

?l"lihiﬂ')ﬂflﬂ

irgas Specialty Gas
Airg il =

630 United Drive
Durham, NC ayma
Al sem

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: ED4NISOE 1540103 Reference Number:  122-402135167-1
Cylinder Number: EBD143282 Cylinder Valume: 144.4 CF
Labaoratory: 124 - Durtvam {SAP) - NG Cylinder Pressure: 2015 PSIG
PGVP Number: B2z021 ‘Valve Cullet: 0
Gas Code: CONONOX, 502 BALN Certification Date:  Jun 21, 2021
ion Date:
. Expiration Jun 21, 2024
Cartifcalion pertcrmad = o A 3 Caibealion Standands (Miy 2072)° docurment EPA,
i , using the assay isted. Anelyficsl i gy doss nal sos anclytieal lwference, This cpindat hata talel analyical
Delzw wih & conf of 95%. Thy Tt "
madwinc bosis uless olherwis noted
g Kot Use This Cynder below 100 psia e, 0.7
ANALYTICAL RESULTS
Companent Reguestad Actual Protocol Total Relative Assay
Mathod Uncertainty Dates
MO 45.00 FPM 45.06 PPHY a1 +0=1,4% MIST Tracenbly UBA42021, DB/21/2021
NITRIC OXIDE 45.00 FEM 45,84 PRI Gt +-1.4% MIST Traceable DBI1472021, 0842112021
SULFLUR DIOKIDE 4500 FPM 44.68 PPM 1 +1.0% NIST Tratsabis DEM4R0ZT, DAIZYZ021
CARBON MONCXIDE 1000 PRM 584.8 PPIA G1 +-0.7% NIST Tracoatia D840z
NITROGEN Halancs
g
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20067120 CCTA06E 48.52 PPM NITRIC OXIDEINITROGEN 1% Fib 02, 2026
FRM 12386 DBes02s 8,51 PPM NITROGEN DIOXIDEAIR +H-2.0% Fed 20, 2020
IS 41423638102 CC508881 4,343 PPM NITROGEN DIDKIDENITROGEN +-21 Feb 18, 2023
NTRM 18011043 cCaraaTT 4802 PP SULFUR DIOXIDEMITROGEN +e 08% Jun 17, 2022
NTRM 14080413 CCA34277 590.9 PPM CARBON MONOXIDENITROGEN  +-08% Hov 15, 2025
That SR PAM or ROM feted nboue i caly in fiderenze & the GMIS used I the assay and not part of the anatyss.
ANALYTICAL EQUIPMENT
Instrumant/MakeModel Analytical Principle Last Multipaint Calibration
Nicolot 5700 AHRUED1333 0O IR Jun 03, 2021
Hizolat 6700 AHROBO1333 NO FTIR dun 03, 2021
Nicolat 5700 AHROBO1333 NOZ FTIR dun 03, 2021
Hicolet 6700 AHROB01333 502 FTIR Jur 03, 201

Triad Data Avallable Upon Request
NOTES:PO #5221002857

GROSS WT. 28.40kg

NET WT; 4,73hg

The analytical test results re ported on this certificate relate only te

the cylinder number specified above. This concludes the test report.

roved [or

i EDITE D|
CERT 3082.01
= Lanmﬂquw

MULTI-POINT GAS TEST REFORT

Test Date : Apr3,2023
Equipment : Gas Analyzer (00} Model :
Manufacturer hermo Scentific Serial Number !

Standard Gas Concentration Dilutor Detail

Thermo
146
1180540071

Jun 20,2024

Muiti-point gas test data

Reference Value (ppm) Amalyzer Display | oo conce Error | Percent Error | [% Error]

o.o

S0.0 ppm

Multi

Analyzer Displayfp

enanslumunu

MULTI-POINT GAS TEST REPORT

Test Date : Feb 20,2023

Hydrocarban Analyser Model : BPHA-3T0
Serial Number : THEGIZAN

Equipment :
Manufacturer : HORIBA

Rilutor Dotail

PPM M

PPM
PPM
PPM

Aug 42008

Multi-polnt gas test data

Analyzes

Difference Errar |Parcent Error|  [% Errar |
Display (ppm)

| Reference Value (ppm})

nca yalue (ppm) 2

lﬂﬂﬂ"li‘hjm'uﬂll



United Analyst and Engineering Consultant Co., Lid,

Bangkok 10260

b 41, Sukhumvit A
826 Fax 0 2763 21

Bangehak, Phrskh

Sei Lidot

0 www.uaecorsultant com E-mall usedlussconsultant com

Tal. D 271

MULTI-POINT GAS TEST REPORT

Test Date : Jan 25,2023

Eguipment : Hydrocarbon Analyzer Model : APHA-ITO
Manufacturer : HORIBA Serial Number : HAMEHLISM
Standard Gas Concentration Dilutor Detail

Manufacturer

Sulphur Deoade {500}

Nitric Cuide (NO) Mode!
398 PPM  Serfal Number
- PPM
Da24432

Expiration Date ; hag 4,2028

Multi-paint gas test data

Reference Value (ppm) Dls::::v;:;m] Difference Error (Parcent Ermor|  [% Error |
Level 1 .00 015 | 0.15 015 [
Level 2 40.00 1.34 -3.47 5
Famark : Ma. Range 50.00 ppm Average Difarence (%) 1.81
‘Acceptable Limt + 5%
oint Gas Test Chart
50 1
g0 :
=
Bt —
&
=
3 —
e
< 5 |
101 |
0 +—
o Ritlroncs value jppm) =0 o Analyssr Displey | 50

Page 1 of 1

tenaslumugu

CALIBRATION LABORATORY Co, LTD. arlae

PR - =

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION MET
MANUFACTURER B INSTANTEL
MODEL { TYPE T2A2501/T21A2901
SERIAL NO. t UMI2393/UM 12393
CLID, NO, t 151801351
JOBR CONTROL NO. 1 230221019601
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTI,

H1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGUHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 21 February 2023 DATE OF 155

JED : 24 February 2023

Itepart uf calfor atban sereerln

i ¢ Eaboen I o, Eaenpt conplete. W iehout she sppraval of the Catration |

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Approved By : Mongkil Yotsoontorn

Authorized Signatory

24 February 2023

This Calibration Certilicate dacaments the tracealility e nutional stastiards, which realie the usits of mensirement sccanding to
thie Iitermstisnal Systam ol Usits [ 51]
Certilieate No. Q23019601

F3-011-04/01-12

Alrgus Specialty Guses
54, LLC

Airgas G

Bldg 1
an Air Liguide compary Plumstendvilie. PA 15949
e

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: ED3AISE15A006C Reference Number.  160-401808378-1
Cylinder Number- CC143232 Cy]!nder WVilume: 144.0 CF
Labaoratary. 124 - Plumsteadville - PA Cylinder Pressure. 2016 PSIG
PGWVP Number: A12020 Valve Oulbat; 580
Gas Code: CH4 PPN BALA Certification Date;  Oct 18, 2020
Expiration Date: Oct 16, 2028
Cerfificat EPA y g_rs.wun.mnus-mmw 20125 documend EPA
BOR-1 24531, using $ ARy procecurss ised 08 ot gL achon ol i rrkces rh"l:n\“i:ﬂ:: hars o soeal l‘\ﬂl:‘:::".

 Frputfties weich affect
wrierss offwnvies notod.
ik 100 itk L0 QT

uncariainty ns sted bakow wih & conddence level of 5% Thers are oo s
el

[

ANALYTICAL RESULTS .
nant ted Actusl Protocol Total Relative BEaY
T Eaacsn f‘c Method Uncartainty Dates
METHANE 4000 PPM 4016 PPM &1 +i- 1.0% NIST Traceabis 1011872020
PROPANE 4000 PPM 4008 PPM &1 +- 0.7% MIST Tracasbla A0
AR BE-IEI'IXI
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concantration — Unm__ﬂ_lh!l\r Exptgll'ﬁn Date
NTRM I:QIIWE KDT0O8a 4976 PPM - 0.6% Dec 02, ?ﬂ;;
CC160280 0967 % Mi vl 4% Aug 72, 2023
NTHRM 170608 ot L
ANALYTICAL EQUIPMENT
Analytical Principle Last c
-MT('S} TR - Cha4 - DO0E2ETEY FTIR Ot 14, 2020
HMicolet 8700 APW1100381 C3HB FTIR Sep 18, 2020

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

PO 5220003825

lenanglipaug..

CALIBRATION LABORATORY CO. LTD. athn

lac-

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER

MODEL / TYPE 1 TI1AZ501

SERIAL NO, 1 UMI2393/UM12393

DATE OF CALIBRATION 22 February 2023

ENVIRONMENT CONDITIONS :

Tempernture 1 23X Rulative Humbdity = (55t 15 %Ry

PROCEDURE USED :

This s 3, CLC-CPEE-IS based on 150 16063-21 as calib eline.

The & rammable Timer Counter,

L STANDARD USED :

ok Model 1781 /N, 29320

s Maodel PMAGEOR 5/N, §

Metralogy (Thi

Certificate No, Q23019641

F3-011-04701-12




CALIBRATION LABORATORY Co.,LTD.

Bargiok 10230

oty oo

il Lagy

210-11,34, 55 Sol Prasert Manuld 26 Yaed 4, Prusan K

0534 Fax 025782672 wew cabalx

yoom - Enall

CLC

Awuredivel
o

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

CALIBRATION DATA
1. ACCELERATION RESULT
Test point ks ST¥ Remfing | DUC Reading Comection Uneerminty
{g) { frequeay ) (3] (g} (g} (% of . )
03 50 Hz 0300 1.305 -0,005 19
04 50 Hx 0400 .48 =0.008 Le
s 50 Hx peak 0,500 151 -~ 1.3
e 50 1z 600 LLEE] -b.ovE 1.3
7 50 Hx 0,700 Tl =bozt 13
03 100 He 0,300 0304 -0, 004 19
nd 100 He 0,400 oA07 =0.007 L9
ns 100 He [reak 11,500 0508 -0.009 L3
L 100 1% D600 0613 -0.013 L3
o7 100 Hz o0 o.me RTHES L3
2, VELOCITY RESULT
Test poimt Sk ST Reaing | DUC Reading | Correction Uncertinty
{ s b ( frequency ) (ke ) {manfe ) s ) (% of rig. )
3 S0 He 3.000 1041 -0.041 (F ]
4 50 He 4.000 4.055 -0.05% 18
] 50 Ha peak. 5,000 5.067 0,067 5]
6 50 He 5,000 6079 -0,079 L4
T 50 Hx 7,000 7089 0089 18
¥ 100 Ha 1000 REIEL 0,039 L&
4 100 Hz 4.000 4048 0048 e
& 100 He penk 3,000 5055 -0.055 14
& 100 He 6,000 G068 .06 18
7 FDU Hz 7.000 7080 .08 LB
Certificate No, Q213019601
F3-011-M/D1-12 paige 3 of 4

welecabeation

TNMOVATTVE TNSTIL

T CALIBRATION LAR
TO0, LTI HEARD OFFICE

INTVATIVE BNSTRL

=00 AN 1, S0 SUSTINARDMS || TAMBES Bast] KA Neot a1
ASEPHICI AT PHLY SASILT PIAKAX PROVINGE (5040 THAILANE R e, AR SR
FEE 021 Vb1 AN (610-21 17140 ST AT
Fagelefd
Certificate of Calibrution
Customer
Name : UNTTED ANALYST AND ENGINEERING Certificate No © 23-ACT-111
CONSULTANT COLLTD. Request No - Req-2023-[408
Address £ 81 Sol Udonisuk 41, Suklsmvit Rood. Bungehak,
Prulmnang, Bngkok 0260
Unit Under Calibration Details
Meagurement item + Acoustic Calibrator Class © ]
Mamufucturer SVANTEE Ramge : 94, 114 dB./ 1006} Ha
Model + 8V 35a nmamem Swas 1 Lised
Sevial Number : 73240
(4] : UAEEPM. 16572581
Calibration Environment and Details
Tempeniture :(BE2C)
Humidity : (50220 %RH )
Bammetnic Pressure < (1013 £10.0hPg )
Received Date + 26 June 2023
Clalibrution Diate 227 June 2023
Location of Calibeation - LAB | Acoustic
Calibration Procedure @ In-house method CP-ACT-02 based an 1EC 60942:2017 Electroacoustics - Sound calibritors
Reference Stundard Model Serial Number Traceable Due Calibration
Sound Calibeator SV 35A 58079 EEl 31 May 2024
THD Multimeter s 1047765 NIMT 31 Jamuary 2024
Traceabllity This certificate provid bility of o d national standard, and to the

realizunon of the international System of Units (S1),

Note
The reported uncertuinty is based on stndand uncertninty multiplied by the Covernjre Factor k=2, providing a level of

confidence approximately 5 %5
Calibrated By : - Approved By !
T Muthavorn
Calibration Engincer Supervisor

Me. Noppadon  Lasangart
Service Calibration Engineer
lssme Date © 27 June 2023

Tl without yo'

esengnalieunu

The peilr elaied ity

CALIBRATION LABORATORY CO.,LTD.

1.0 55 5o Proasr Masukil 20 Vaek 4, Prassrt Marusil R Logphvsa. B3 &4)

Tol, 2-STE-O553 Fi 02-E75-D672  waw.mbiabonatory.com E-maitsale

Anoradiieg

3. DISPLACEMENT RESULT

Test podot STD Reaing | DUC Reading Correction Uncertainty

(e ) ( froquency ) e b {mm ) (o ) t{%otnly )
001 50 Hr 0,031 0030 0.0 1
004 30 He 0.040 0,040 0,000 17
0,08 50 He peak 0,050 D050 0,000 1.5
*0.06 30 Hz 0.060 0081 001 13
007 S0 He 0070 04T 4001 12
003 100 1 0.030 0.030 0,000 21
0,0 100 He 0,040 0,040 0000 L7
0.0 100 He peak 0050 0,050 0.000 L5
0,06 100 14z 0060 0061 0,001 13
007 100 He 0070 no7Y -0.001 12

WNote. * means Calibmtions morked " Not ANAB Accrodited * in this Centificute have bean included for completoness

The Scopeof Accredited ANAB Centificote M. ACDM-2814 Version 008 Page | of 5§

This report is valid for the sbave stated Instrument's enly,

N End of Certificuto 5%

Certificate No, Q23019601
F3-011-04401-12 pagedof 4
. EEE
enanslu 3
G843
Aciocakbeation

TNNOVATIVE INS FRUMENT CALEIRATION LAR
DOTVATIVE RS TRUMERT C00, L1, AT GRS

T00 RRIET | SO ST A RCH || TANEIHIS BASE KAL)

AMIOE BANC FHLLSAML T PILAIAM PROVINGE 100 THANLAND

— -
AL AR LA T
L iy

Page Lot )

L B0V | AN SI0-T1 16700

Certificate No - 23-ACT-111
Request No | Reg-2003- (408

Sound pressure level Calibration Resulty : Without Adjustiment

Calltiration Runge Without Adj (dB) Adj (dB) Uncertalnty | Acceptunce fimlt
(dB) Mesaured Error Mensured Error i +dB) Class 1 (£d8)

dB /1000 Hz 9154 -6 al = 014 01s

114 dB / 10060 Hz 11379 =021 - - [ HE 0.2s

Frequency of Sound pressure level

Calibration Runge Without Adjustment d) i i iimis
{Hz) Measured (He) | Error (%) | Measured (Hz) | Errvor (%) (4%) Class | (+%)

94 dB /1000 He [LLL IR L] = = ool 0.7

114 .d8 ( 1000 Hz 1 {00 a0 - . o.0r [}

Total Harmonic Distortion plus Noise of Sound pressure level (THDHN %)

Calibration Range Without Adjustment Adjustment Uncertuinty | Acceptance limit
{Hz) Measured (%) Measured (%) {=%) Class 1 (£ %)
94 dB /1000 Hz 017 - 0,40 5
114 8 1 1000 He 01,04 - .40 X

Note ©

Aetepannce lmin wis EECHOM201 T Cune |
© The salibrating e cachade the valibnse presnee comecton
- Th calcatins neneis sclinde ihe scmphing valiime coneeilm

End of Calibration

Tie romatie-resiod naly lisrminl i, o |

" ienanslurauny



Cartificate Number 2021003673

Calibration Certificate I

NG st 2023003878 Calibraion Chack Fraquancy; 1000 He; Reference Seund Prassure Laval: 114 68 ra 2 Pa
Customar:
Uited Anslyst unid i Co Lt Pariadic sty From BEC G1672-3:2013) ANSUASA 51 .4-2014/Part),
No. #1 Sl Uduasik 41, Sakhimvit Road,
Bamyehak, Phen Khanoug, ‘Patinm appraval for [EC BTETZ-1013 L ANSUASA §1,4-2014/Pan 1 compinted by
Haigkik, 10760, Thaltand (TS on 2007-10-08 reference mumber FTR-1724034218,
Model Number  LaT1 Procedure Number  DO0D1 B384 The gcunit lvel moter submittst for festing sicorssfully completad The perodic tests of [EC A1072-390713 ) ANBUASA 51420148 ar
Snelal Mumber 0007311 Technician Jacob Cannon 3, hex Ihe enwirormenta? condiisns under which tho tosts were pedfomned. As ovidense was publicy avelstls, fez=m an indopendent
Tast Restits Pass Callbration Date 24 Mar 5023 eeting arganization apmmEs for appreng e resuts of paiiom-evaliation lets pedormed in sccomdance wilh 1EC 81872-2:013 /
Gl Dow ANSYEIAS1 42014 art 2, i damdnntrst B8 (1 modl of sound me mater fully 10 the class 1 s i [
Initlal Condition A5 Manufaciured Terperatise 86 B 1025°C $1572-1:2013 1 ANSHASA 81 4-2034Part 1;the s love e subrmilied for Lssbig canfomes o ther cass apeclTcations i JEC
Doscription Sound Track LT Class 1 Humidity 488 R + 2.0 %RH EIE7-1:2013 ) ANSHASA 51 A2014/Pan 1.
Clana 1 Sound Luwsl Muler Static Pressure BEGD kP4 +0.13kPs Standards Used
Firmware Revision: 2.404 Doscripting CilDute Cal Dime Cal Standurd
) Larson Dhavin CALZIOT Residunl Intewity Caiifraior HERG-09 I0T309419 001250
Eratation Malind Foriing ik Dutw reported In ot ve 18 g, Hart Scienmifle: 267411 Temperature Probe ptoEas  2003-0535 006708
Larnon Davis CALZE1, SN 0108 Larsom Devin CAL200 Acoustic Calibeusar AEn00T1 2630721 o0
Larson Diwis CAL200, S/N 5078 Larsots Divin Model 831 ER0LT2 20240232 a7
PCB 377802 SN 345617 PCRTIALS 12 inch Prepolarized Preseime Microphves  2023-03:00 202403406 an718s
Larson Devis PRMLET1, SN 077646 SitS (18360 Ulera |uow Distortin Coneraii M2 IR0 e
Compllence Stsndards  Compiantio ifications s the Tollowing i G Mblnad Wt Larwn Thayin L2 Preatpbitler lor Manked K31 Type | IGHIF 20230024 PHOKOATES
Calibration Certificatn from procedure D000 B3TE
Acoustic Callbration
IEC BOBST-2001 Type 1 ANSI 51.4-2014 Class 1
i T:: y ANGS1.4-R2008 Type Meagured according to [EC B1672-3:2013 10 and ANSI §1.4-2014 Part 3 10
IEC 61252:2008 AR E1.11 (R2000) Class 1 Menroremont Tost Resll [0B]  Lower Limit 48] Dpper Linit[dB] "xlq.' .I:: Tresult
IEC 812 1 Class 1 ANS| $1.25 (R2007)
IEL 616722013 Class 1 ANSI 51,85 (H2UUT) Type 1 1000 He Ham 11380 114,20 Bae’ - e
Jsauiing Ik ceeiifies Enat h insinimant described above meats or axpeeds af specificatisrm s staled I the rafarmnoed protadurs Loaded Circuit Sensitivity
(unlesy atbherwiss noted), I has ben colimted st o Syasam of Units (517
g the Mafiansd Insgtte of Gandars and oty (NEST ), ar aifar Insstutes, and monks the Test Rusuli Laiveer Limit Upper Limit Expunded
rospiaicants ol ISONEC 170252017 ERSEERS: Wit VP BTl VP | ew VIV Uncertaindy |
wiltiatinthe zokima o net alf within this lnboratary's scope of aicredstion. 1000 Hz 4873 5244 4853 014 Pass
“Thv quaily syt s ragistersd o 150 BI0TA01E. Kol of revcoarsmat yeiy..
Thite callration in a dinact cemsparinan af S unit undnr tent i el refemnes sendants and did no vt sy aeping s = Acoustic Signal Tests, C-weighting
camgilste. Mo allowarca kan bean made far e inglebilty of the teet devics due io wsa, Sme, uic Such aliowandes would be mase by
fhe Sablnmeies Nesdet, Moassred according o G B1672-3:2013 12 and ANSI §1,4-2014 Part 3: 12 using 3 comparisan coupler with Linit Under Test
[LAUT} and reference SLM using slow lme-welghled sound kevel for complisnce to [EC B1872-1:2013 6.5, ANS1 51.4-2014 Part
with Ehe 150 Qo 1o the Expreesicn of Unsertainty in Mansoromong (GUMY A 165
mmﬂwmmz-Inuu:bimnmenmnusﬂhmnwvd-dumhmym engrens Ma svpandod unpertainty st P
Bpprodmaisly 95% confiduncn loval. Frequency |is] Test Weault ({8 Expected [dN]  Lawer Limit [48]  Upper Linmit jaB| 'w[ﬂl Heawlt
Thin report ray not be repredused, axoapt in fu, urdess permission for the publication of an spproved statact [ aotsned in witing 125 0.8 0,20 -1.20 080 (iF-k] Pass
freem the angmzation lsuing thes rapor. 1000 015 0.00 0,70 o070 023 Pasa
Correction datm from Laon Devie LT Manisal for SoundTreck LT & SoundExpet Let, 1770.01 fre O Supporling Frmwars Vosion L 0 am bl o P
105, 2MB-08-00 ~ Eind of mesvuremend reit—

Far 114" micraphones, she Larsan Deva ADPOZA 147 o 15 adapior is usad with the callbrlors end e Lamson Duarvis ADPOAS 14" 10
LARSON DAVIS < A PCR DIVISION

LAREON DAVIS = A PCB DIVISION

1681 Wet 120 North @ AVIS :
4 1681 West B20 Norih
Provo, UT #4601, Vinited Staes LAHSON I] AV e o .LAHSON DAVIS
T16-4R4-0001 Frov ittt
Tt g :
TR Page | ul 3 LHOSUL b0k B 1) E O TTTY T ha0d e 01
'
aslumuny a
Cortificate Number 2023003675
. . .
Solk g Nolpe Calibration Certificat
Fasherded alibration Certincate
Massurod accarding to IEC S1672-3:2013 11.1 and ANSI 51.4-2014 Part &: 1.1 Cortificats Number 2023003651
Measurcment Test Resubt fdB] Custommar:
United Anabyst anid Engineering Consultant Ca Led
Acweighind RISE Mo 81 Sl Udvarwuk 41, Sakbumylt Rond,
— Emil ol messurement eesubis— Hangohak, Fhira "hnmu:
Hanglnk, 10260, Thailan
Model Nurnbar  LaT1 Procedure Numbar  D0001.8378
Serial Numbor 0007311 Tochnician Jacab Cannan
Tast Rosuits Pass Calbration Dafe 23 Mar 2023
Condition Callbration Dus
et AS Minirachie Temperatise 236 C +0.25°C
Description SoundTreck LT Class 1 Humidity 503 WARH +20%RH
Cizan 1 Sound Leval Mater Static Pressure BE0B kPm & 013 kP8
Firmware Revision: 2404
Evaluation Method Tested elacirically using Larsen Davia PRMLST 1 SN 077646 and 5 12.0 pF capaciior 1o simutste
micrephona capacitance, Diata reportad in dBl re 20 yPa assuming & microphane sensilaty of 50.0
P,
and the following smndasds whan combined with
Cuttiraton Gorl'ﬂwu Trerm procamurs DO, 384
|EC BUB51:2001 Type 1 ANSI ST 4-2014 Clags 1
|EC: BORO4-2000 Type 1 ANSE51 4 (RIO06) Type 1
|EC 612522002 ANSE1 51,25 (R2007)
|EC 54672:2013 Clasa 1 ANSI 51.43 (R2007) Type 1
|EC 51260:2001 Class 1 ANS!S1.11 (R2008) Class 1
Iasumg bab carifian that the insirment deacrtivd abova muets or excreds o epecificition =5 siated in the rofemncod procedurs
{uriluss olerise ot cuibrated standards ot the | Systam of Unts (1)
rciagh the Matioeial instile of Stadards ard Tachnalogy (NIST), or olbver nationst moasuramon imiflutes, and Tals the
reaquirmmanty of IBET 17036:3017, Tast poil rhd with a 1 n tha o oot fall within this labarstony's
seapa of socreditation.
Thie a2y nysten i registered 1o IS0 80012016,
Thin catbration s a direct comparkson of the U ander st ko thi listed reference standards and gd nol imoabie any smmpiing plams in
commplatin, No afowarncy han b s for the instability of the lest dovice dua to. use, time. stc. Such allownnces woukd b mad by
the ousiormes a5 needed.
The wore compted i withs the 180 Bl s ol B A
caverage tactor af approdmately 2 sigma (k=] has been applind b2 e stendand uncorainty o uuess it gmnded incertainty al
aporaximalely 35% canfidoncn lmvel
Thin repart may not be . mwcept in Bull, Gl o the paildieation of an appeaved absirac s ootained i wriling
from the argoriestion iesuing this repor.
— End of Repurt— Gorraclion dali from Larson Dave LeT Manual for SoundTrack LxT & SoundExpen Lt, 1770.01 R G Supporiitg Fimmwars Versian

4.0.8, 31008 10
5 t Cateation Chock Frequancy: 1000 Ha: Reforence Sound Pressurs Lavel: 114 98 re 20 iPa

LARRON DAVIS —A FCH DIVISION

OLAHSDN Dln.?'.s 1683 Wit B2 Norlh

LARSON DAVES A PCB DIVISION
1681 Wit 520 Noreh
Brova, UT 84601, United Sostes

Prave, UT #4601, Unibed States
T16-E84-0001

THe-hA01

SLARSON DAVIS

DI S4TT ey €

AT LTS

B TR L]

enaslumuny wnaslumun



Cartificate Number 2023003651

Z-weight Filter Response
w e
an
Stwndards Vs e 1w
Descriptinn Cul Date Ol Due sl Stamidard
e Syientilic 2626-H Temperature Probe 20525 20T5E25 T :; — i ;
SIS DS360 Ulrs Low Distortion Genersfor 202050 20230330 07174 e - = {
— T - = |

Dhevintins {dB]
pedp
L]
/’-
SEu

] 1w " o0 1000 0000
Fraquency (Hz]

il ) DRI e Lttt LT e it Lt

Etpcirical signal test of friquency welging perfonmed scconding o TEC B1BT2-32013 13 ond ANSI 51.8-2014 Part 3 13 lir compliance Io
TEG 61572124013 55; EC §0051:2001 6.1 and 5.2.2, [EC EOBGH 200 & ANSI 51471663 {R2008} 5.1 and B.2.1] ANSI51.4-2014 Part 1 6.5

Frequeney [Fa] Test Hesulbt (1] Deviatlon (405 Livwer lmlt M) Upper Uit jdi] Uncertalaty [dB) Renult
831 036 0,35 A 0,33 015 Pass
3.40 £0.085 005 43 0.30 05 Pass
fis49 003 003 .30 0,40 015 Pass
25118 093 403 0,30 030 015 Pasn
501.15 003 403 -0.30 0.30 0,15 Pass
4,000.00 0.00 0.00 030 0.30 0,15 Pass
1,985.25 .02 001 30 050 015 Pass
3,081.07 0.00 0,00 -0.30 0.30 045 Pass
7.843.28 0.4 0 .30 0.30 0,15 Pass
15,848.93 40,08 .08 D42 0.32 0.15 Pass.
1895262 045 035 0,81 o4 015 Pass
— End of messurement rrsulti—

LARSON DAVIS = A PCB DIVISION
6K} Wiest B20 North
Prova, UTT B4601, Lnited Stes

LARSON LIAVIS —A FCB DIVISION

OLARSON DAVIS S

Prove, UT #4501, Uniced Stetes

OLARSON DAVS

THE-634-0001
Tla-HRe-0001
I0ZIITCIRANT Page Lol B AT Wity
IR T W K0T Ry €
wonanslum |
uAy enanslumuAl
Carfificats Number 2023003651 Gartificats Numbar 2023003651
A e "
A q Bi Logl y: 8,000.00 Hz Paak Rise Time
L]
L] Pk riae e pedormed scoording k) IEG 06512001 5.4.4 snd ANS] 5141983 (R2005) 8.4.4
a L i}
v [B]  Dwrution ) Tes i Tt
g M - Amplitude {Rowl (dB]  Lower imil [dB]  Upper it [dB] Uuuﬁnrwm} Teewnlt
& o - 13785 40 Negallve Pudss 18526 133,80 135,80 015 Fass
E 3 o s T s " = 8 " ¥ - Positve Pulse 135:25 133,80 13580 0.15 Pass
> 30 Magative Pules 13432 133.80 135,80 015
it Positve Pulse 184,32 153,80 13680 RS Pass
:‘ = End of nressarumont resulty-
an i
i us me 0 wan e o e Positive Pulse Crest Factor
Level cted [di
il 200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Ovarioad Limit
Creat Factr meanured poconding o IEC BOE51 2007 T.4.7 and ANSI $1 41963 (R2008] 8.4.2
Broadband beval linsarty pedarmed pocording In [EC B1672-32013 16 and ANS! 51.4-3014 Parl 3: 16 for oomplisnoe o FEC 61872-12013 Amituile Crest Facior Teat Besull 5] Tlawlis o] lumﬂl.huﬂ-w; Reauli
& 8, |EC B0B04-2000 #.3, |EC $1252-2002 I ANSI 514 (H2006) 59, ANS| 51,4-2014 Par 1. B, ANB| 5143 (R2007} 6.2 i =
Kapended 136,85 3 oD +0.50 0151 Pass
Lavel jdB| Error b Lower it (48] Upper Bmit [du] mcertalaty (18] Mol 5 ovLn £1.00 sy Pass.
36,00 056 070 o7 016 Pass - 910 ] e
00 053 am a0 s it 128.85 3 0.1z +0.50 0152 Fass
2 o B e : L. s o
j 0 270 070 016 Pass ; '
40.00 021 70 070 016 Pass 11685 3 0,13 +0.50 LREES Pass
41.00 012 0,70 0,70 016 Pass & 013 41,00 015 Pass
42.00 042 070 oo (R Pass 0 0,26 150 VR 3 Pass
43.00 0.10 D70 nro air Pass 10685 3 043 £0.50 0.45¢ Pass
44.00 005 1,70 0,78 047 Fass & 042 £1.00 0,954 Pasa
45,00 n.on 0,70 0.70 .18 Fass 10 [T} 2150 0151 Pass
4a.00 L0 070 o770 FRT Pnss — End of messurvment resnin—
47.00 08 .70 070 016 Pass
4800 0,04 070 0.70 046 Pass Negativ rest Factor
48.00 004 <070 nrn 018 Pass e Pulse C F:
;z .05 0,70 22 g:g Em 200 ps pulse tests at 2,0, 12.0, 22.0, 32.0 dB below Dverload Limit
! h , ass -
B4.00 .70 046 Prss Crast Fackr msssured pocording b [EC G0GS12001 8.4.2 und ANSI 51,4:1689 (R2000;8.4.2
68,00 o170 016 PPass Victar Unsertainty
. Amplitade Crest Factor Test Result Limits Expanded Result
74.00 evied i i e [d8] [ [ |an)
70.00 0.7 016 Fass 136,66 3 aviLo +0.50 0153 Pass
84,00 0.70 0,16 Pass 5 oD +1:00 015% Pass.
800 o 0,18 Puas o oo 21.50 053 Pass
) P 048 [ 120.85 3 01 £0.50 06 Pass.
8600 070 015 Pres ] 0.8 £1.00 0183 Frass
104,80 0 0,18 Pass 0 owvo +1.50 061 Pasu
109,00 070 Py Baga MNEES 3 013 20.50 D15t Pass
114.00 ©70 015 P 5 o1 £1.00 0151 Pass
18.00 0.70 0.15 Pass 10 028 £1.50 0.45% Pazs
124.00 o7 015 Pase 106,85 3 -0.12 +050 0.45% Pass
;:ﬂ &;D g' ': Facs !; ‘&A: 3 :ﬁ :':: : Pass
36,00 ot Pas — End of measurement resaliv—
1 oo 015 Pass
137.00 oo 015 Pass
138.00 070 0.5 Pass
138.00 070 015 Fass
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Certificate Numbar 2023003651 Carfificats ar 2073003651
G 1/3-Octave Self-Generated Nolse
o
{GEnin menstired Becsnding to [EC B1672-0:201 5 17.9 and 774 and ANS! 1,4-2014 Part 3: 17.3 and 174 e
Expamied S B
Mensiremeint Vst Wesult [dH] Lower lmibl (48]  Upper Bmit jdB] Duckrtaioty 98] enl Z u e
0 Gain 9394 3390 a4.10 015 Pass £ = "“.“m.
0 dB Gain, Linaarity 4114 4030 41,70 018 Pass b -
OBA Low Rangs 9400 83,00 8410 015 Pass g u
OBANomal Range 24,00 320 5480 015 Pass. .
— End of messurvsnent resuli— i ‘
H
Broadband Noise Floor T na 1001 oo soec i 0008

Hol-ganared noise measured accordng fo IEC B1E72-3:2093 1.2 and ANE] §1.4-2004 Pan 3 1.2

Messarement Test Resull [d45] Upper It [iH] L Thie SLM |s st i low rarge.
: 2m 36,00 Pass.
m’:::g‘j:r A a8.00 Pass Vrsqueney [1iz] Teat Result [4R| Ugper liit [6R] Resukt
Zoweight Netse Floor 2341 38,00 Pase 630 210 2480 Pass
B.00 20,00 2400 Pass
10,00 18,12 250 Pass
w Eoud of messurement resulte— 12.50 1813 2300 Pass
16,00 16.65 22.80 Pass
Total Harmonic Distortion 20,60 1647 2240 Pass
2500 16.54 2230 Pass
Mamnured using 1/3-Octiave fltem 11,50 14,59 2150 Pags
Measnrement Tist Result [dH] Loswer Lineld |l] Upper Linnla |8} Expraded Reault 40,00 1314 2020 Pass
Uheertatuty NI 50,00 12.53 18.80 Pats
10 Hz Signal 138,84 13505 138,05 0:18 e 3,00 1205 17.60 Pass
THO 6726 500 o013 £i. 80.00 1n.24 16.60 Fass
THO+N 8337 -58.00 Ro1t Pase 100.00 10,61 16.00 Paus
= End of meaarement results— 125.00 1001 1570 Piss
160,01 9.34 15.50 Pass
200,09 801 15.20 Pasa
250.00 a.52 1520 Paus
316.00 871 1520 Pass
400.00 851 15.70 Pass
500,00 880 16.00 Pass
630.00 226 1660 Pass
800.00 576 17.30 Pasa
1,000.80 1040 1810 Pass
1,260.00 118 1880 Pads
1,600,000 1164 12,80 Pass
2,000.00 1275 20,60 Pass
2,500.00 13.68 2170 Fass
3,150.00 14,64 2260 Pass
4,000.00 15.55 23.50 Pass
5,000.00 1647 24.50 Fags
£,300.00 AT 25,50 Pass
8,000.00 1044 26,50 PFass
10,000.00 1944 27,40 Pass
12,500.00 045 2850 Pasa
18,000.00 7142 2050 Pass
20,000.00 2241 3040 Pass

— Enil of stiemsiremnind rosbis--

LARSON DAVIS - A PCB THVISION
16R1 West K20 North
Prova, LT 84601, United Sates

LAREON DAYVIS — A FOB DIVISION
681 Went 520 Norih
Provo, UT R460 |, Tnited Soten

OLARSON DAVIS

LY PLARSON DAVIS

TI6-GEa-000 L T16-684-0001
LBV LA T Pagesaf Ty Mot O FERIIITIAL T 0T 7 W 41
la la
Cartificate Number 2023003651
Calibration Certificate
Cavtificate Number 2023003678
Customar:
United Amilysd andd Engineering Cansultant Co Ltd
Ma. #1 Sol Uibomsak 41, Sutchumvit Road,
Manpehunk, Phrs Khanosg,
Bangkok, 10260, Thaitad
Modal Number  LaT? Procedurs Namber  DOG01.B34
Sarial Number 0007312 Technician dazob Cannon
Tast Redults Pass Calibration Oate 24 Mar 2023
Calibration Dun
Initial Condition  As Manufaciured Simpaaann 2358 € s028e
Description SoundTrack |.xT Class 1 Humidity 483 %RH =20 %RH
Class T Sound Level Meter Static Pressure 8471 KPa 2013 WP
Firmware Revision: 2.404
Evalustion Method Tostad with: Data repartod in 08 re 20 yPa.
Larson Davis CAL200. /N B0TR
PCB 377802, &/N 345518
Larson Davis PRMLET1, SN UTTE4T
Lamea Davis CAL201. S/N 0108
Compilarce Standards Compliant 1o Memsifachuner Speciiications and fhe (oiowing standards when combined wih
Calibration Cartificate from procedure DU B376:

[EC 608512001 Type 1
1EC B0804:2000 Type 1
IEC 612622002

IEG 81280:2001 Class 1
IEC B162:3010 Clues 1

ANSI 51.4-2014 Class 1
ANSES1.4 [R2008) Typa 1
ANSIS1.1% (R2008) Cliss 1
ANSI $1.25 (R200T)

ANSI S1.4% (R2007) Type 1

Ysuing lab cartifies that the |nstrument descrbed abave meets or gxcseds s shatedd n &l
{uninsa piharaise noted). |t o besn calibraled Geng mensunemant standonts irmeeabils ko tha Insmational Sysiam of Uais (81)
shrovgh the Nationsd of Stancards and ay (NIST )L o ol Isilusten, and meets i
mquirements of ESOIEC 17T026:3017,

Tent polats markod with 2 in

scape of

Tha quaity aysten |5 regstarad o 150 B0012016
This calitrasian ia & direct campanison of e unit mdar fest o the lised rfarence standsrs and did not vive sy sampling plas o

comglete, No ollowsnos has fean made for #ve instabdly of he test devion dun 1o e, time, otc. Such sflosancey wackd bo made by
fhite custome© s nusded,

with thay IS0 Gride 10 e Exprossion af Unseriingy in Mesaurament ([GUM], A
coverags factor of approximately 2 sigrma (ke2) hay besn meplled (o h atandird uncenginrty 10 axpeess he candad uncertainty @t
upproximatity 9% corfdonce level

— End of Repori-— This mpar may encngt in fll, un

o the crgANkzation issuing this repoet

far the publicafion af an spproved absiract s obtaned in wriling

Comection dats fom Larson Davis LxT Manual for LT & Firrmsare Vensicn

4.0.5 2018-00-10

L, [TT0.01 Rev O

Far 114 microphones, Iha Larson Dasis AIIPG24 1i4* to 17 adaplor is usod with i callbreices and the Larson Davis ADPO43 10" 1o

LARSON DAVIS - A PCB DIVISION
©LARSON DAVIS
A U BIVIEN

1K1 W) 520 Nt
EHR0] i N 1)

LARSON DAVIS — A PCH DIVISION
1681 Wel 520 Warth

Prove, LT #4601, United States
THdr=54-0001

Page Rl §
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fatin BT W £
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Carfificats Number 2023003078
A" adapior is wead witt the el fier

Calibrason Chack Frequenay: 1000 Hz: Refersnce Sound Frissum Lovel 114 dB m 20 yPa

Farodic lests wats parformed in scoordance with precadures fram IEC G1672-32013 / ANSUASA §1 42014583,

Pattem approval for |EC §1672-1:2013 / ANSUASA 31.4-2074%an 1 comdetad ty Py T
(PTH] or 2071004 raferance nimbat FTE-1.72-4034218.

Tha spund lnvel metor submitiod for lesting successtully comploton the parodic bests of [EC B1572-3:2013 | ANSIRSA 51 42014Fan
3, far the emvirormental conditionz under which the tests wore performed, Az mdm:u was publicly avakatle, fom an indepondert
temiing arganization respanstle for approving the rosults of pamem- with |EC 61672-2:2013/
ANGUASA 51 4-20140Fan 2, 1o demonsitate tat tha model of sound kel mitar l\.ﬂy cenformaa fo 1ha class 1 spocsications in IEC

BIEFI-12013 | ANSIHASA 51 4-2014/Fat 1, the sound laval matar sltminan for Il o the class nlET
B1E72-1:2013 | ANSIASA 51 A-2014/Past 1
Stundards Used
Description CalDate  Cal Due Ol Beandurd
Barsim Daves CALY Residanl Insensity Calivanar 0X-00.09 202309404 izso
st Sciomiific 2626-H Temperuture Probe ZO2V-0H1S  JORI35 (LTS
Larson Dives CALION Acoustie Calibmaor A0T200-21 HEI-07-21 ajazT
Larson Duvis Model 231 023-02-32 20M4-02-22 LLurit 7
PCB ATTALY 12 ek Prepalicleed Mresse Mictophone  2025-05-06  2004-13-06 DOTIRS
SRS DRG0 Ulns Low Distortion Generatar 039 0230019 7RIS
Lawsaini D |77 Pratntpliller: fhar Mol 531 Type | 20720018 MIIEARLIN PCBOOATHY
Acoustic Calibration
Mazsured acconding to 1EC G1872-3.2013 10 and ANSIE1,.4-2014 Pard 3: 10
Espusded
Measurement st Hesabi [dB]  Lower Limbi 4B U Result
148} lany e Limlt (Is] u dnty ]
1000 He 114,01 113,80 114.20 0.14 Puass
Loaded Circuit Sensitivity
“Test Resnlt Lawer Limit Upgrer Limit Expanded B
s (il re 1Y/ Pa) | ve 1 ¥/ Paj 10 vV P Unerriainty {dif]
1000 Hz 48,85 B2 48,33 014 Pass

— End of mynsurement resilis—

Acoustic Signal Tests, C-weighting

Measured scconding to IEC §1672-3:2013 12 snd ANSI S1,4-2014 Part 3: 12 using a companaon aouplar weh Unit Under Test
(UUT) and refarence SLM using slow tme-waighted sound level for compliance 1o IEC 81672-1:2013 5.5; ANSI 81.4-2014 Part
TS

Fapunded

Fresueney [ o Rexl () Expected (48] Lower Limit 48] Upper Lima B WIS el
125 020 0,20 A.20 n.ag 023 Pass
1000 044 0.00 -0 0.7 023 Pass
BODO -a72 -3.00 <550 -1.50 0.32 Pass

— Emib il wsessuremnd resalis—

LARSON DAVIS = A TCR DIVISTON
L] West 820 Narih

Prove, UT BdéH, Uinited States

Tl bR |

SLARSON DAVIS

IEELADTIm LTS

la
Calibration Certificat
Cartificate Numbar 2023003552
Customar:
Uliod Analyst uml Enginecring Consltant Co Lid
No. 81 Sol Udoawuk 41, Sukhumvit Resd,
Hapgehak, Phivn Khasong,
Banghok, (0264, Thailisd
Madel Number  LxT1 Procedurs Number D000 8378
Sarial Numbar 0007312 Tachnician Jacob Cannan
Test Resulis Pass Callbration Date 23 Mar 2023
x Calibration Due
Initial Conditian  As Manufactured T 2362 © $0.25°C
Description SoundTrack LxT Clasz 1 Humidity 406 WAH 2 2.0 %RH
Chiss 1 Sound Level Matet Static Pressure BE.DB kPm 2011 kPa
Fiemware Revelon: 2,404
Evalustion Mathod Tested slectnically using Lisrson Davis PRMLET SN 077647 and a 120 pF capacitor 1o almidats
mecraphane capacitance. Dats reported in dB re 20 JPa Bssuming & microphane sensitivity of 50.0
mviPa,
efred and the fallowing standards whan combingd with
t‘.albram Certificate from procedure 000018384
1EC B08G1:2001 Type 1 ANSI B1.4-2014 Claus 1
1EC G0804:2000 Type 1 ANSI 51.4 [RI008] Type 1
IEC 612522002 ANS| 5125 (R2007)
IEC 816722013 Clase 1 AMEL 51.43 (R2007) Type 1
IEC §1260:2001 Class 1 ANSI 51.11 (R2004) Class |
Isauing lub celifins that the inttrumend descrfied abiovs meets or ol s stied i thy procedure
{unieas aiheraise notsd]. Ithas besn nih-kﬂ usirig muasdremen standardn becenbls b e Intamational Syutem of Urs (51)
thruugh the National Instilute of {RIST), or ather natianal iutitules. and meets the
requirnmenin of ISCIEC 1726207, T-llpnl.lrh atinthe i da not tall within this
scope of accroditation,

The quaity wystem s regintored to (90 80012015

This callbration |6 & dineot compartson of o unit undar feat i e Bsted rederancn standands and dio not ivvobve @y samping plane b
comglits. No allowance has been irade for tha instabilly of he st davica dus 1o use, Dme, ol Such Wlowances wouk! ba mide by
e custmar 85 rasdad,

The uncentainlies wese compuled in sccordance with the 150 Dulde to the Expression of Uncerimndy in Measuremenl (GUM). A
coverags Sactor of appredinataly 2 sigm (k=7) has besn appled bo he statedard ubcerminly 1o sxpresn ihe sepended Urceriingy sl
appraoimatsly B5% confidence level.

Thie repon may not be ieproduced. excepl in full, uniess perminsion for the publication of s approved abairact in cblamed in wriling
e e crganiestion hesuing e renort

Comection data from Lamson Deve LeT Manual for LaT & Lt 177001 Aew O Frrmwara Version
.05 2019-08-10

Callbration Chock Froguency: 1000 Hz; Reforance Sound Pressuro Leved, 114 48 m 0 iP5

LARSDIN AV — A PCB DIVISION
LGRE Wiest 820 Noeth

Praryns, U B46001, Uit Srates
T16-684-000

®LARSON DAVIS

0| 4 He 1

FIITITIRALLE

I.E]ﬂﬂ']'i‘lﬁjﬂ’]‘l.lqu

Cartifleate Number 2023003678

Self-generated Noise

Maasured according o IEC 61872-3-2013 11,1 and ANS1 51.4-2014 Part 3 11.1
Memuromont Tesd Rewult [d0]

A-wiightag 4051

— Enil of mensurviment resnlits—

— Kl uf Bopori—

Signazory
LARSON DAVIS - A PCB DIVISION u
] West 820 North
Prow, T 84, e S LARSON DAVIS
TG00 ol e
VAT 2T THRAN, Rt Wi €1
i
Cortificate Numbar 2023003652
Standarib Used
Deacriptine Cal Dwte  Cal Due Cal Standard
Marr Sufemtifie 2626-H Temporatiee Probe 0710825 M08 TR
SIS D560 Ulis Low Dissurtion Cenermior MOVO5M M08 BT
LARSON DAVIS - A PCH IVISION O
1681 Wiest B20 Nuth.
Prow, T 8460, Uit S LARSON DAVIS
1 6-6H-CH1 1 3 HEW, CHVISHIN
MM T Page2al¥ MR Y Wi €3

I.i)ﬂﬂ']'i‘hiﬂ’l‘l.lqu



Certificate Number 2023003053

Certificate Number 2023003652

Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz
u an AF ]
on (1]
al “ i -
s =0 1 ey A
o ow
E b g = 5 a = a [} ] - = o=
S on = ol e ] - v = =
] w w w w - [] E .% g
3 @ 208 e
. » H
et 3 an
- E
0 an aa it i o - 1100 i e
1 w o 000 A0 0000 Luvel Injected (48]
i
L ST e ] raactbn lavel lneary Accorting i [EC S1672-3:2013 10 and ANS] 51,4-2014 Part 3 16 for comgihance 1o [EC 61672-12013
Elesirical =ik bl of frequancy wisighting parioeme gccceding to IEC §9872-3.3013 13 and ANSLS1 62014 Parl 3: 13 for complancs 1o 5,0, IEC SISM:2000 6.2, EC 812622000 4, AN 51,4 RZ008] .9, ANSI §14-2014 Pan 1 6.8, ANST 51,43 (R20T) “i
IEC f1672-1:2013 5.5, G AOSST 2001 6.1 and 0.2, 1EC SOMM-2000 5 ANSI 51,4, 1953 [RI006] 5.1 ard 821, ANSI 51.4-2014 Pt 1, 55 Toevel [dB} Error |dB|  Lower fimit (dB]  Upper lmie JdB) wym Tesule
Frequency [Hz] Test Meault (4] Devintlan [dB]  Lawer limit [dB]  Upper it |d1] Ummwlw[ﬂl [ 3700 081 070 a0 016 Pass
8.1 044 044 -1 0.3 0,15 Pass 38,00 054 070 0.70 018 ::ss
6310 -0.03 -0.03 0,30 0.30 0.15 Pass 38,00 0.40 .70 &:g 0.8 Pa:
126,60 03 -0,03 030 0.30 015 Pass 40,00 0.3 £.70 % u.:s Fom
25119 -0.04 0,04 030 030 015 Pass 41.00 Q.27 0.70 0. 015 for
501.19 e 0. 030 0.30 018 Pass 42,00 0.22 -n.:n g.;g o.':: P
1,000.00 0.00 0.00 0,30 0,30 015 Pass 43.00 018 0.70 9 :.1?
1,995.26 £ -0.03 -0.30 0.30 015 Pass 48,00 018 0.0 o 3 PPlau
398107 401 -0, 030 0.30 015 Pass 4500 010 0,73 070 0,16 ‘ass
7.943.28 0.04 0.04 -0.30 .30 .15 Pass 48,00 0.a7 470 g.;: 0,18 Ppm
15,848.92 .08 -n.08 042 0.32 015 Pass A7.00 .07 070 i 016 Pm
16,952,682 247 -037 041 041 015 Pass 4800 009 0.79 13 0.18 ass
— Enif of messurement resnhs— 900 0.06 .70 oro .16 Pass
54.00 -a.of «2.70 L] LELY Pass
58.00 0.03 “0.70 070 018 Pass
#4.00 008 4,70 0.70 0.6 Pass
6E.00 0.03 .70 0.70 [T Pass
74,00 £.03 070 ora 016 Pass
76.00 0.0z 070 070 010 Pass
84,00 -0.02 070 0.70 18 Pass
83,00 003 =0.70 7o 016 Pass
94,00 002 -0.70 070 016 Past
2000 0,08 .70 a7 0,16 Pass
104,00 oo 070 ary o018 Paas
108,00 1,08 .70 070 016 Pass
114.00 0,01 a1 0.70 0.15 Pass
119,00 0,07 070 070 0458 Pasa
124,00 oot £0.70 i 045 Pass
128.00 0.08 .70 0.70 045 Pass
134,00 a1z ©.70 .70 015 Pass
138.00 0.02 0.70 70 015 Pass
1ar.a0 o.07 070 o7n 015 Pasy
138,00 007 070 .70 0.5 Pass
129.00 0.07 0.70 070 015 Pass
140,00 o7 070 070 015 Pass
LARSON DAVIS - A PCB DIVISION P LAREON DAVIS — A PCB DIVISION o
16K West 20 Norh 1681 West K30 Nonds
Prov, U $461. Ui e LARSON DAVIS e s LARSON DAVIS
T1-684-0001 NEENEIRIEN Fh-ba4-0001
I D HORATE 8407 Rew 1 PLLINTIRAR LT M ] b 0
' 1
enanslumuR enanslumuAl
Cartificate Numbar 2023003652 Certificate Number 2023003652
Peak Rise Time Gain
Pk e tme pedanmed accordng to [EC G0651 001 64,4 and ANS| 61.4: 1683 (H2004) 4.4 Galn measueg sciording bo IEC 1072312013 175 and 174 and ANSHE) 4-2014 Fart&: 17.3 and 17.4
Ansplisude [4B]  Thiration ] Tewt Bewult ) Lawer it W8] Upiper Hankt (48] Expuaded Mensrement West Resnlf fdB]  Lowre linwlt (8] Upper limie {dni) {an| Wil
P HB i 048 Guin 9302 3,88 4,06 0,15 Pasy
137,85 40 Negaiive Pudse 13473 13330 135,30 015 Pasa ! .
g 0 ¢ Gain, Linearity 41.18 40.26 41688 0.18 Pass
Positive Pulin 134,72 133.28 135,28 015 Pass
OBA Low Rangs 9197 53,86 94,08 0.15 Pass
s g hoilog b el Bas od OBA Normal Range 9396 s 54,80 015 Pass
Posilive Pulsa 133,78 13428 136,28 015 Fass — Enl of mensuremsent remlts—
— End al muisaranivit resiills—
Positive Pulse Crest Factor Broadband Nolse Floor
200 ps pulse tests at 2.0, 12,0, 22.0, 32,0 dB below Overload Limit ‘Salf-gurarated noie messured acoarding to [EC F1G72-9.2013 112 and ANS| S1.4-2014 Pt 3 1.2
Crest Factor measured aeconding 1o 1B BOBS1-2001 9.4.2 and ANSI B1.4-1081 (RI008) 8.4.2 ) M . Tuat Resnlt (44 Upper brsit [48) el
Auglifude (4T} Crest Factar Towt Reswld {55 Limbis follh] Fxpanded Vicortainty a1 Result Achumigh Mne Floor prie g =
13685 3 WD £0.50 0454 Piss Ceweighl Noise Flaar 26,56 35000 Pags
5 ovLD £1.00 0151 Pass Z-waight Neise Fioar 3228 38,00 Prss
1o oVLD £1.50 016% Pass
idies =+ .12 £0.50 053¢ Pass — Bl of measurement revabis—
& L.07 2100 046t Fass
10 owo 2150 0154 Pass T D =
AiaaE 3 e s it S otal Harmonic Distortio
8 <105 £1.00 0453 MF'?“ Meiasured usng 1/3-Octavi il
1 .24 £150 051 P—
10685 3 o L0850 054 Pass Measireiment Test Mesult [di]  Lower Limit (0B Upper Limit [d35] e 18] Rl
8 008 £140 0164 Puss 10 Ha Sigreal 135,35 13605 136.85 015 Pass
" .50 £1.50 015% Pass THO -64.59 <5800 0014 Pass
~ End of mennrement resilis-— FHEMN 6130 S600 oM+ Poss
— End ol measurement rexlls—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
ot Fattor measured sccording 1o IED BIG51-2001 4.4.2 and ANSI 5141983 (R2006) 8.4.2
Ampinde |d15] Crest Fuciur Test Renult (d1F] Limits |dB) Expanded Uncertataty [di} Reault
13685 3 oo £0.50 0153 Pasn
& owo £1,00 0163 Pasy
10 oD &1.60 ni5T Paas
126:85 3 -an 2050 0151 Pass
) 4,06 £1.00 015¢ Pass
10 oD £1.50 (AT S Pass.
116,86 3 -0.10 £0.50 0154 Pass
§ 005 £1.00 015% Piiss
10 0.23 £1.50 015% Past
106.85 3 .18 +0.50 0153 Pasg
5 014 £1.00 0153 Puss
10 028 £1.50 015% Pass

— Emil af munswrement results—

LARRON DAVIS - A PCB DIVISION
L6%] West B20 North

Prayn, UT #4601, United States
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Muasurad Loval [48]

The SLM | st o low range.

Frequency [T
.30
B.Oo0

10,00
12,50
16,00
20.00
25.00
350
40.00
50.00
63,00
B0.00
100.00
125,00
160,00
200,00
250,00
31500
400,00
500,00
53000
B00.00
1,00000
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

Certificate Numbar 2023003652

1i3-Octave Self-Genarated Noise

“'—o-“-—..-.‘

Test Rewuit [d71]
19,36
18.88
17.32
15,60
1547
14.87
13.12
12.36
1.87
10.85
10,08

846
a7
830
783
7.53
140
T4
7.80
an
B8
.34
s
1074
11.61
1268
1349
1442
15.39
1638
17.34
18,33
19.35
20.35
21,34
2235

Frequency [He]

W Mo g e

Usper lait [H]
24.50
24.00
2350
23,06
2250
2240
230
2150
020
18.80
1760
1880
1590
1570
15.50
15.20
1820
15.20
1670
16.00
16,80
17.30
1810
18.90
18,84
20,80
217
22,60

= Enil ol menminment il

.-f"’r"

[ 1apaln

Reault
Pass
Pass
Pass

Pass

Pass

Fass

LARSON DAVIS - A PCB DIVISION
1641 West B30 North

Prave, UT 84601, United Sunes
Th-684-000 |

AT AT 1

VPage Tof

®LARSON DAVIS

TIO0RL MART i 11

enanslumuR

Cartificate Number 2023003852

~ End of Hepori~

wn LARSON DAVIS

TV IRAT 12 Page ol ¥ 08 $457 Rav 7

LARSCR DAVIS - A PCB DIVISION
1681 West 520 Norih

Prove, UT #4601, United States
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NSC-TIS-TIS 17025
CALIBRATIDN D0R1

Calibration Certificate

Now: 001-01

Modal:  ASIO4-S/FACT
Serial Mo 1179351010
Capacity: 210 g

T T
elap b
BIEARBRRS
Calibration Report
Manufacturer;  METTLER TOLEDO
Resolutiom:  0.0001 g
10 Ne.: UAE.WAS.D03/2552
Page2of3

Date of Calibration: 25 mey 2023

[« Amient 27 4 00 T Relmtve Humidty: 81 ¢ 22 %
Place of Calibration: Feoom 108 Balance Room, UNTTED ANALYST AND ENGINEERING CONSULTANT C0LATD.
Condition of Equipment: Good Condton
Condition of This Results of Calibration:
L. Caibration Method: NFI Method W-MA-D0L  In-House Method based on UKAS Lab 14 1 2015

2, Ruference Stardars:

Reference Standard ~ Model  Serial No

Calibrated By ~ Certificate No. ~ Due Date

Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CD, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

10260

Page 1of 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2303074
Operation No.: 2303074-001
Date of Receipt: 26 May 2023

Date of Calibration: 26 May 2023

Calibrated by  Mr.Pheraphat Tuanjit Approved m
Scientist [ Miss PET il

Vice President, Department of Laboratory Services

Date of Issue: 29 May 2023 for the Technical Team

are for a P
Thig Certificate is isusd in socondance with the condibans of accreditabion granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the faboratary and its traceability to recognized national standards and to the
unlts of measurement realized at the correspanding naticnal standards laboratory, This certificate may not be reproduced other
than in full except with the prior written appeoval of the National Food Trstitute.

of B5%

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

MSC-TISITIS 17025
CALIBRATION 0081

Calibration Report

Certificate No.: 2303074-001-01
Manufacturer:  METTLER TOLEDD

Modal: ARZISSFACT Resolution:  0.0001 g
Serial Wo.; 1123361010 TO Mo, LIAEWAS 0027552
Capacity: 720 |
Date of Calibration: 26 may 033 Page3of3

Calibration Results:  (Continued)
Calibration Range: ~ 0-200 g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Hominal Value Stanchard Valug Avarags Readrg Correction Uncortainty Covrage Factor
[} [ g L g | g £ g ) x

Unload 0.00000 £.0000 0.0000 0.000088 200
201 001000 00109 0.0000 000088 10
008 0.05000 0.0500 0.0000 0000088 200
01 0.10001 0.0999 0.0001 0000088 200
22 0 20001 0199 0.0001 £.000088 100
0.5 050007 06000 0.0000 000080 100

1 100000 10000 0.0000 0000089 200

i 2 00007 2.0000 0.6000 0000089 00

5 500003 50000 1,0000 0.000030 200

10 10.00001 5.9999 0.0001 L.000091 100

0 20.00003 20.0000 0.0000 0000095 200
= 50.0000% 45.9999 0.0001 0.00011 0

™ 000006 £5.9999 10,0002 000013 200
100 100 00008 55.999 0.0002 000016 100
150 15000009 145 500 0.0002 000021 200
e 2060 00015 195.9956 0.0004 000028 0

The reported uncertsinty of measurement was based on a standard uncertainty multiplied by & coverage factor & | providing &
level of confidence of approximatsly 95 %,

S S -

F{S-012 Revigion: 01 Date: 20-04-65

Standard Weight Oass E2 1mg to 200g BS05567572 s MZ3040535 B April 2024
Instrument Model Serial No,  Calibrated By Certificate No, Due Date
Thermo-Hygro Meter S08-H1L NFLBTH 018/23 ‘Quadtty Rebarn QRII-D451 21 February 2024

3, Tnis certification is traceable to 51 UNIT

4; Tris certificate was certified coly for the Instrument we caibrated.

5. Tris resuk: of calibration was found accurabe 25 shown on dete and place of calioration anly.
Calibration Results:

1. Repeatability of Reading:

Naminsl Velue (g ) Seandard Devistion of Reading fg)
100 0.000048
200 0.000048
2. Off-Center Error:
A mass of 100 g was placed and moved T vanoos position on pan,
The balsrice rescing oirtaine i given in the tabie.
o @ @,@@ e
o © o Q
1 2 3
(o d]C 9 dj( @}
99.9996 939998 $9.9935

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

53

WEC-TISETIRITOZS
CALIIRATION 8004

Cert.No.: 23MM113
Page.: 10l3

Certificate of Calibration

Equipment : Electranic Balance

Manufacturer : Maottler Toledo

Model ; XSR205

Serial No. : C210885384

ID No. : UAE WAD,01012585

Submitted by ; United Analyst and Engineering Consulant Co, Lid

3 Sol Udomsuk 41, Sukhurmvit Road,
Bangchak, Phakhanong,

Bangkok 10260
Location ; Balance Room
Received order : 28 Apell 2023
Calibration Date : 28 April 2023
Ambient Temperature : 15°Ctod0’c
Relative Humidity : 30 % to 80 %

Calibrated by : Man Pattanapongpaiboon

Approved by ;

{ ) Pomthippa Tameyakul

() Malee Butkruea

(") Suwit Imjal

Issue Date 2 May 2023

The U fnties are for a confi bability of approximately 95%

¥ ot




Equipment : Electrenic Balance Cert.No.: 23MM113
Condition As-Received :  Usad ltem Page: 2 of 3
Reference : 2304-04500C-2

Procedure used :-
Calibration were conducted using in-houss calibration procedure CP-0B01 according to direct
measurament method against standard weight.

Instruments Model Serial No. 1D Na. Test report Mo, Due date
1} Standard Waeight Set (E2) 15884 24053 ToORCROT MARA-0010-22 20 Jan 2024

2. This certificate is valid only to the item callbrated on date and place of callbration,

3. This result of calibration was made on requested at the point specified by customer,
4. This cerfificate s not certified for any commercial fransaction,

5. This cerfificafion is traceable to the Intemational System of Unit.

Result of calibration | ) Without Adjustment [ * ) After by Internal C;
Range capacity - 0 g o 81 g Resolution 000001 q
61 g o 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Welght Reading Caorrection Uncartainty Factor
(o) (a) (a) (£mg) (k)
a0 79.99992 +0.00008 0.15 200
200 199.9995 +1.0005 0.2a 204
After Adjustmeant :
1. Determination of the standard deviation of weighing machine {n=10})
Applied Weight Standard Deviation
{g) of Reading (g}
B0 0.000007
200 0.00004

5

EQUIFMEN B, N AND TES
1L 1A SLEARLUARC, BUANLUANG BANGROK HI2S

3 FAX 02700

WS- T P
CALINATION D188

Cert.No.: 23MM112

Page: 1ol3
Certificate of Calibration
Equipment : Electroni: Balance
Manufacturer ; Mettler Toledo
Model : KER205
Serial No. : CO0E0T 1872
10 No. : UAEWAD 01212563
Submitted by : United Analyst and Engineearing Consulant Co. Lid

3 Sol Udomsuk 41, Sukhurmvil Road,
Bangchak, Phakhanong,
Bangkok 10260

Location © Balanca Room

Recelved order : 26 April 2023

Calibration Date : 28 April 2023

Ambient Temperature : 15 Ciod0’c

Relative Humidity : 30 % to 90 %

Calibrated by : Man Pattanapongpaiboon
Approved by :

proved Signatary
{ ) Pomnthippa Tameyakul
{ ) Malee Butkruea
() Suwit Imjai

Issue Date : 2 May 2023

wna'ls‘l:im'uqu

A AAmae—ad

!\

Equipmaent : Eleciranic Balance Cert.No.; 22MM113
Condition As-Received :  Used llem Page: 3 of 3
Reference : 2304-04580C-2
Result of calibration oo
2, Effect of off center loading

A mass of 100 g was placed to varlous position on the pan. =
The weighing machine reading ermor obained is given in the table Froal Fi
Maximum difference betwean

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g} tg) (g) (g) (a) ta)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal valus
Balance Measurement Coverage
Applied Welght Reading  Correction  Uncertainty Factor

tg) ta) (g} (tmg) (k)

Unload 0.00000 0.00000 0014 21

0.05 0.04589 +0.00001 0.015 209

0.1 0.09g99 +0.00001 0.015 207

1 1.00000 0.00000 ooms 2.04

6 5.00000 0.00000 0.026 2.00

20 20.00002 -0.00002 0.045 2.00

50 50.00002 -0.00002 0.080 2,00

BO 8000002 -0.00002 015 200

100 1000000 0.0000 017 200

150 150.0000 0.0000 0.28 200

200 199.9920 +0.0001 029 200

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

-olo-
Lond
A
f@\
Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Recelved :  Usad ltem Page: 2 of 3
Reference : 2304-04590C-1
Procedure used :-

Calibration were conducted using in-house calibration procedure GP-OBO1 according to direct
measurament method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instrumants Model Serial No. 1D Ne. Test report No. Due date
1) Standard Welght Set (E2) 15884 24053 TFORCOOT MM-0010-22 20 Jan 2024

2. This certificate is valid only 1o the item callbrated on date and place of calibration
3. This resull of calibration was made on requisted at the point specified by customer.
4. This cerfificate is not certified for any commercial transaction

5. This certification Is traceable to the Intemational System of Unit

Result of calibration { ) Without A { ) After Adj by Internal Cali
Range capacity : 0 g to 81 g Resclutlon 0.00001 a
Bl g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
{a) fa) (g} (tmg) (k)
-] BO.00005 -0.00005 0.15 2.00
200 199.9999 +0.0001 0.28 200
After Adjustment ;
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
) 0.000007
200 0.00000

Lone



" "ﬁ Harikul Science Co. Ltd.
634 S Ratchadanivet 24, Pracharatbamghen,
(b
o !Q SHQEKJ((IE"E Samsasmok, Husikhwang, Sangiok 10310
Tek 0-2274-2456 Faw: 0-2074-2443

Email: info@hasikul.com www harikul.com
Certificate of Calibration

Cafibration Date = 1 Mar 23 Modal < Y51 5100
b i H 11
E::!’:::::S_Rmsm & E::‘dmllr:n T C“:,'::e_ 33‘:1;‘ 2 Submitted by :  United Analyst and Engineering Consultant Go, Lid. S . 118101883
Referonce : 2304-04590C-1 3 Soi Udomsuk 41, Sukhurmvit Road, Bangohak, Probe T YS15010
Result of calibration z ) agpe Phrakhanong, Banghkok (Head SN 1 228100125
2. Effect of off center loading 1% ! A D NO.
A mass of 100 g was placed to various position on the pan. [0][0]
Avg Room T Air T SN
The weighing machine reading error abtained is given in the table L Ee s S o e 20 %G E T S et
Maximum differance between Avg Water Temp : 20 °C Baromedric ref S/M. E00522
Position 1 Position2  Position3  Position 4 Position 5 off-canter and central loading Air Pressure : 760,00 mmHg Water Temp ref © S/N, 11431
ta) tg) (g) ta) (g) ta) Salinity - 0 ppt
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001 Tischridion . Kitipong M.
3. Doparture from nominal value -
Balance Measurement Coverage G Dtails
arrec) F: r - : . T
A—”—n—uﬁ?" nt R“I—”‘:I‘" c—( . ;""" u_-:o:r;r'w —[?;‘;T Calibration Point 100% air sal (status) {status)
@ 4
Unioad 0.00000 000000 0.014 213 @20 °C. D0 = 9.00 mal)
0.05 0.05001 -0.00001 g-g“g i'g‘; Measurement 1 (mg) 9,09 (PASS)
b Yowoi o oot 200 i i '
5 5.00003 -o.uonus 0'026 2.00 Measurement 3 (mgh) 9.09 (PASS)
20 20.00008 -0.00006 0.045 200 Measurement 4 {mg) .08 (PASS) - -
50 50.00006 =0.00006 0.080 200 Measurement 5 (mg/) 5.08 {PASS)
&0 BO.O0O04 000004 0.5 200 Measurameant 6 (mgd) 0.09 (PASS)
100 100.0000 0.0000 0.16 2.00 Measuremant 7 {mgy) 9.08 (PASS)
150 150.0000 0.0000 0.29 200 Measuremant & fmg/) 0.09 (PASS)
200 200.0000 0.0000 029 200 Measurement 9 {mgd) 808 (PASS)
s Measuramant 10 (mgf) 0.09 {PASS)
The repored uncedainty of measurement was based on a standard by a I
factor k , providing a level of of i 95 %.
Meaan Measuremeant 909 mo -
-alo- Inaccuracy 0.00 mpt
‘Gveral Stalus (FASS)
|Mamufacturar Specification
Accuracy = =~ 0.02 mgl
1} This certificale is issued based on the result that are found s shown on
date and place of tast onfy.
% The followed in with Harikul Seisnce Co., Lid.

3} This result shall not be used for adverlising pUNEOSe

-
Tachnician Signaturs Laﬂmwég‘ﬁ‘ﬁ? Managar

- 4aranrA {Kittipong Maskwong) {Supraacha Sumaritam)

Verification Certificate Verification Report

Certificate No.: 2304455-001-01
Certificate No.: 2304455-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. S i y —
quipmen igestion Unit {Heating Blocl
Address: 3 Soi Udomsuk 41, Sukhumyit Road,
Model:  DKL2D Serlal No:: 213517
hack, Prak 10260
Resolution: 1 %C 1D Npo UAEWAS.005/2555
Mariufacturer: VELP SCIENTIFICA
Page L of 4
Date of Calibration: 28-29 August 2023 Page 2 of 4
Equipment: Digestion Unit (Heating Block) Location: Diy Labcrstory (312) , UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD,
Environment Condition: Ambient Temperature ( 28 £ 1 ) °C
Manufacturer: VELP SCIENTIFICA Relative Humidity (56 = 3 ) %
Line Voltage {224 = 2 ) Vait
Model: DKL20
Condition of this results of Calibration:
Serial No.: 213517 1. This Instrument was caliorated by insert standard thermozuples type R into its Digestion blocks and Calibration
seconding to NPT Method W-TE-026 based on BS 4309 : 1968
ID No.: UAE.WAS.005/2555 - The temperature scaie used was based on IT5 - 80 .
- Al tata show below were final values and the initial data may be obtained upon request,
Order No.: 2304455 2, Reference Standard Instrument :
Instrument Model Serial No. Cartificate No.|  Due Date Through
349704 MY DAL MY AT 15ED
eration No.: 2304455-001 Digitai Th — .M. Technical
Op with Thermocoupie Type R RICHL to R/CH3 s i 22029 | corber Laboratory
3. This certificate Is traceable to International System of Units {51 Units),
28 August 2023
Date of Receipt: o 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,
Date of Calibration: 28-20 At 2023 6. Condition of Callbrated item :  Good
UUC¥ Deseription
Time of Record 1 Hour &  Minute At 380 ’c
Calibrated by Mr.Manas Somsak Approved by 7. Result of Calibration : Without adjusment || After adjustment
Specialist { Mr.Pharaphat Tuanjit )
Manager, Division of Callbration Laboratory
Date of Issue: 1 September 2023 Responsible for the Technlcal Management Team
The are for & of 95 Y.

This Certificate is issued In acoordance with the conditions of accreditation granted by the Thal Laboratery Accreditistion scheme which
has assessed the measurement capability of the laboratory and its traceability to recognized naticnal standards and o the units of
measurement relized at the comesponding nationad standards laboratory. This certificate may nat be reprodoced other than in full
Except with the prior written approval of the National Food Institute,

F-CS-009 Revision: 01 Date: 20-04-55
F-C5012 Revision: 01 Date: 20-04-55




Food nsfhte

Verification Report

Certificate No.: 2304455-001-01
Equipment: Digestion Unit (Hesting Block)
Model: DKL20 Serial Ng.: 213517
Resolution: 1 c 1D Np.: UAE.WAS.005/2555
Manufacturer; VELP SCIENTIFICA
Date of Calibration: 28-29 August 2023 Fago3of4
Calibration point: 380 °C
Calibration result:
Tablel : Reporting of
UUC* Setting Uuc* Readin o Standard Uncertain
Block N. P e 9 | stability (£°C) it (%) priess t
1 380 380 0.16 378.5% 20
2 380 380 0.18 378.65 2.0
3 380 360 0.18 381.62 20
4 380 380 024 380.23 2.0
5 380 3B0 0.26 379.86 20
& 380 380 0.26 380.93 2.0
7 380 380 0.25 381.11 0
8 380 380 0,19 362.35 0
9 380 380 0.26 361.55 2.0
10 380 350 0.25 360.20 20
11 380 380 0.29 382.08 20
12 380 380 0.19 362.26 2.0
13 380 380 0.19 382.26 2.0
14 380 380 0.21 382.15 20
15 380 380 0.12 382.15 20
16 380 380 0.20 361.91 2.0
17 380 380 0.15 3B1.09 20
18 380 380 0.13 381.42 20
19 380 380 0.13 381.77 2.0
20 380 380 0.29 382.08 0
MNote:
-UUC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of ULIC,

- Stability = One-half of the greatest i of

at one sensors,
for at keast half an hour after reaching steady state.

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

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

INOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
TE SERVICES 3 B MENT CALIBRATION ANDNTESTING SERVICES

IANLUANG BANGKOK 10250
ANNRIG FAX, 027195404

REC-TISITISITIE
CALIRRATICN 8604

Cert. No.: 23TM373
Page: 1of3

Certificate of Calibration

Equipmant : Hot Air Oven

Manufacturer : Memmart

Model UF 55

Serial No. : B212.0411

0 Ne. : UAE WAD.005/2556

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

Location : Lab Floor 2

Received Order © 11 Aprll 2023

Calibration Date : 11 - 12 April 2023

Ambient Temperature : (26 10)°C

Relative Humidity : {50 +30)%

Calibrated by : Krisda Malee

Approved by :

!mv! !gnamry

{ ;) Pornthippa  Tameyakul
;/ ) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 24 Apell 2023

The Uncertaintivs are for o confidence probability of approximately 95%

This comficamn my mot be rrpross ol xcape miih e peinr wraien

G b D] OF

Calfbeatias joud Testing Servioes

naslumuny
A 0053359

ial Food insliue

Verification Report

Certificate No.: 2304455-001-01
Equipment: Digestion Unit (Heating Block)
Model:  DKL20 Serial No.: 213517
Resolution: 1 T IDNo. UAEWAS.005/2555
Manufacturer: WELP SCIENTIFICA
Date of Calibration: 28-29 August 2023 Page 4 of 4
Calibration point: s °C
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Dfagram of Digestion Unit

TOP VIEW

OO0
OO0

OO0
OO0

DLO)

[
B0l

/

F-CE-012 Revision: 1 Date: 20-04-65

Equipment : Het Alr Gven Cert. No.: 23TM373
Conditlon As-Received :  Used llem Page: 2af 3
Reference : 2304-01560C-1
Procedure Used :-
G ion ware using calib p dure CP-OT02 ing to diract
mathod with Data A which with Resi T Datector { RTD ) and
Thermocouple Typa T,
The temperature scale used was based on ITS-80.
Caondition of this result of calibration
1. Reference standard Instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 348727 MY53003411 221 M165 26 Nav 2023
2. This certificata is valid only to the item calibrated on date and place of calibration.
3. This i on is to the | | System of Unit.
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close E during cali
ginning Finished
Temp. { "C ) 27 28
rd 4 REL Humid, { % | a5 a
AC Supply ( Vaolt ) 221 220
o [=]
1 3
g ] Ref. Std. ID No.: @
H 8 }Hm 8 Calibration Paint
b Position :| {120 to 180 )"C | (104)°C
2 S A
] 1 18-20TC-01 | 20RTD-21
- 5 2 18-20TC02 | 20RTD-212
3 18-20TC-03 20RTD-2/3
4 18-20TC-04 20RTD-2/4
Probe Installation Details ; Dimension of Chamber ; 5 18-20TC05 | 20RTD-2/5
SR e o= 050 m ] 1B-20TC-06 | 20RTD-2/6
b= B0 em W= 080 m i 18-20TC07 | 20RTD-2/7
%o un s e 05 m 8 18-20TC-08 | ZORTD-2i8
Capadity = bian o 4 fraf) 18-20TC-08 | 20RTD-2/2
'
wnansluemun
a 1158261



Equipment : Hot Alr Oven Cert. No.: 23TM373
Condition As-Received : Used Item Page: 3o/3
Reference : 2304-01580C-1

Resuit of Calibration :-
Function of UUC® :

{* ) Without Adjustmant
Temperature Source

Fresh air setting : Closa
Calibration| uue- | uug* T Temp Overall [C 0
Paoint Setting | Reading stability unifarmity Variation| Factor
*¢) | 't7ey ] e} (£°¢) [ =] (°C) K
104.0 104.0 104.0 0.054 0.59 0,95 2
120.0 1200 | 1200 0.12 0.89 1.5 2
1800 180.0 180.0 012 15 2.5 2
Calibration Measured Temperature | °C |
Point Position
{"C) 1 2 3 4 5 6 7 B 9 (ref.) [£"C)
104.0 104.512 [ 104.016) 104.542 | 104,407 | 103.704 | 103.729 | 104.167 | 104.158 | 104.001 .42
1200 120.317 [ 119.768 | 120,524 | 120.232| 119.363| 119.209| 118.868| 119.797 [ 119.735 1.1
180.0 180.B78(179.818) 181,357 | 180.871) 179.303| 179.139 | 180.230 | 180.055 | 179.960 14

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

Temperature stability : One-hall of the grestest i of P ire at any ane sensor,
Temperature uniformity : The maximum di af d temp at any sensors and the measured
temperature at the reference location which are cbhserved al the same time or at as close an chservation time as
possible to tha pattern or hom within the chamber under steady-state conditions.

Overall Variation : The Difference of the i and minimum
Uuc* : Unit Under Calibrations
Note | The reported uncertainty of measurement was included stability and excluded uniformity .

I trroughout obsarvation,

The reported uncestainly of measuremant was based on a ur tiplied by a
factor k, providing a level of confidence of approximately 85 %

-olo-
wenenslaimun
a 1158260
&= DKSH
Certificate No.: C31231678 Page: 20f 3

Standard Installation Locations

Volume (Calibration Zone)= 183 (Liters)

Inshde chamber; W= 65 (em) D= 4% {cm) H= 127 (cm)
Standard Locations (#1, #2, #3, #4): w=T7 (cm) d=5 (em) h= 15 {em)
Standard Locatlons (#5, #6, #7, #8): w= T (cm) d= 5§ (cm) h= 15 {cm)

#08: Geometric center of the chambar

2

Position of Std #1 #2 #3 #a #5 L] L wa

Channel of Logger 301 | 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309

Definitions
Indicafing Temperature: The average reading of indicating device which forms the Integral part of the enclosure.
Measured Temperafure: The average reading of standards at any positions or location,

The of d between of any probes and the
attha location which are observed at same time or &t chose observation time as
possible to the pattern or with tha at steady-state. The reference
probe is preferably lecated in the geometric center of the chamber.
‘Measured Stabiity: The one-half of greatest of P at any one probe,
Overall The diff and d fime.
SR o

on0
2533 Sekhumdt Flosd. Bengcrak, Phrektarong, Bangear 10280
Fresna: +66 2630 7000 i
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&= DKSH

& Certificate of Calibration

e
Equipment: Cooled Incubator Certificate No.: CIZ3678
Model: KB 400 Issued Date: 10 August 2023
Sertal No.(or ID): 20220000022479 Job No.: WO-00002652
Manufacturer: Binder Page: 10f 3
Condition: New Ventilation Valve: MNone
Shelves{pc.): 5
Customer: United Analyst and Engineering Consultant Company Limited.
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thalland.
Environment Condition: ~ Temperature: 25°C + 19 *C
Hurnidity: 49 %RH % 53 %RH
Voltage: 232 VAC + 1.2 VAC
Calibration Place: United Analyst and Engi ing C Itant Company Limited. ( Control Area )
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prak Bangkok 10260 Thalland,
Calibration By: Mr, Thanakril Raksapol
Calibration Date: 07 August 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certi is 1o the 5 Units maintained by National institute

of Metrology (NIMT), Thaikand through DKSH Technology Limited.
Certificate No, G10230018

(Mr. Udon Srichana)

Authorized signatory
System of Uries [SI). i provides racesbilty of measuremant to

(Mr. Thanakrit Raksapol)

Person in charge

This certificate is issued the unhs of the
intamational or naional standard or other recogrizad naticnal standard Isboratores.

The measiremant Licerainty stated is the sxpanded urcadainty which is cbiained from S slandard unceriainty multiplied by e coversge factor
{=2) o provide & bevel of confidence of 5% Iis in sccond: ‘with the Guide io Expression of Uncertainty in Measurement
(UM},

Thae reauifis may be ascied by devistions from specitied canditions, Tha ressits relste only 10 e ltams fasted, calbrated or sampled, Tha report
shall nat be repmduced sxcapt in ful wilout approval of DKSH Technology Limied

s s T TaD Sl
DKSH Technology Limisd
b 10280
2433 Subtvanrt Rosd, Bangctak, Phrsktarong, leghot 10750
: Too0 Watmtn:

tenm3lumuay

Defivering Growth - in Asia and Beyond. 1-10: 12 Sep 2022

Certificate No.: C31231678 Page: 30f3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 °C
— T:‘;;:;f:m Comection of UUG. Uncertainty
('c) (*c) (£°C)
# s 011 0.23
w2 35.04 0.04 0.23
#3 35.03 0.03 0.23
# 35813 0.13 0.23
#5 35.02 0.02 0.23
L] 3507 oo7 0.23
L 34,87 -0.03 023
e 34.97 -0.03 0.23
#0 35.10 0.10 0.23
Temperature Distribution
Desired | Selting | | 9 M d &t Spread Locations (*C) Uncartainty
"c) {"Cy °cy #1 | #2 | 23 | ¥4 | #5 | #6 | w7 | w8 | wo it cy
35.0 35.0 350 35.1135,04 | 35,03 35,13 135.02 | 35.07 | 34.97 | 34.97 | 35.10 023
Chamber Characterization
I Uniformi M Stability Overall Variation
*C) {"C} (£°C) ("C)
350 0.16 0.04 0.22
Mote: * Maximum uncertainty of the each position
The End of Certificate
1 it ot e
S -
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&z DKSH

Refer to Certificate No.: C31231678 Page: 1 of 1
Statements of conformity:
This conformity carificate documenis the validity of the following statements of conformity based on the
results of i
The of during are under given measurement and environmantal
ions and g the axp i e p 85%) within the
The given inty already includes other all effects by according to the standard

method, TLAS-G20. Therefore, ihose paramelers have not been assessed separately,
Toleranca and Decision rules:

of the of the device are done based on direct comparison of the relevant
measurement results with the tolerences and decision rule are prescribed by the customer.

Binary Statement for Simple Acceptance Rule (w = 0}, Specific Risk < 50% PFA.

Declsion rule: [ Choice A

[ Choice B Nen-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk = 2.5%
PFA and Condition Pass or Condifion Fall Specific Risk < 50% PFA.
[0 Choice C  Customer defined, Customers may rualtiple of ¢
guard band (w =r U},
; PFA~ Probabiity of False Accept
{Mr. Udon F)
Authorized signatory
Without adjustment
Desired 135.0°C : D5°'C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 'C
Measured Correction* Guardband | Tolerance
Locations w) Canformity
{*C) {"C) *°C) £°C)

#1 a5 0.11 023 05 Pass
2 35.04 0.04 023 05 Pass
#3 35.03 0.03 023 05 Pass
# 3513 013 023 o5 Pass
#5 3502 0.02 0.23 05 Pass
#6 35,07 0.07 023 05 Pass
7 34,97 -0.03 0.23 05 Pass
L] 34.97 -0.03 023 05 Pass
#3 35.10 0.10 023 05 Pass

Comection” = Measised Temperalure - Desired Temperaturs

The vasidity of the of ity cannet be far different places of use, environmental conditians or improper use.
The End of Statements of Conformity

i Bmasters e TuTall i
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Prone: +86 2630 7000 Emalt

Delivering Growth - in Asla and Beyond.
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€= DKSH
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i WO-D0002652

wilartadia: Cooled Incubator Tu: KB 400

WwnpauTn: 20220000022479.000
maday (5u) ASIREDY (6)

07 Aug 2023 sunsnTia 07 Aug 2023 RLTRITRELY
Uni | Lol Unk | L@

Ganeral

] (m] 1. dwid = [m]

= o 2. mmitnu Main Switch [} o

7] O 3. mvivnu Selector Key = ]

= a 4. miudRisa Display 23] =]

= ] 5, mainu vinau ] (m]

a] O 6. s Lever of Venlilation valve o o laif
=2 [m] 7. dnw Lever door open [ close = O

@2 o 8. dnw Door seal &= O

= [m] 9. mwieneayisug Safety = [m]

] [m] 10, mwinsnmsessrviaraain 7] [m]

(m ]} [m] 1. mwiewesessivinridu (] [m] Taidl
= o 12, amwioieto B )

@ o 13, dnmswanson o dudkando ] =]

el
Mr. Thanakrit Raksapal
Service Enginear
ittt il s
373 Sukheet fosd, fangchak. Phrakhanong. Bangkos 10200

Phone: 188 2830 000 Emad

Defivering Growth - in Asia and Beyond,
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Carr_Distribution & Max_Measurement Uncertainty
Tob_MNo, WO-00002652
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o0 50 0.0 1m0 200 250 300 ELTH) 400
X m x W &3 wuc('cy
" = L ) - =
e B 4 w2 L
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Temperature Distribution @ 35.0°C
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The Un,

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
7-3000-29  FAX.0-2719-948¢

TEL

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23CH420
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

inties are for a confidence probability of approximately 95%

pH Meter

Horiba

LAQUA-PH210

HAOE00039
UAE.EFM.071/2564(EFM pH.04/64)
Used ltem

28 March 2023

29-30 March 2023
2303-1001WSC-3

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

Bangchak, Phrakhancng, Bangkok 10260

25 + 25) °C

50 + 15) %

n - house method :

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

- CP-CHB8 by comparison with standard thermometer

Warakorn Lerngagtrakul

proved signatory

31 March 2023

i full, excep

b the pric

sipment. Calibration and Test

Calibration Results

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

Lonasiainann

Cert.No.: 23CH420
Page.: 3of3

Unit Under Standard pH Actual pH | Actual mv Uncertainty of | Coverage
Calibration Buffer Sal ing Reading | pH factor
(mV) (%) k
pH Electrode 4.008 4.01 183.1 00085 205
S/N.: Q92M0159 6.987 6.99 9.5 0.011 2.00
6.987 6.99 9.0 0011 2.00
10.010 10.01 -165.7 0.011 2.07
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652-10D
- Serial No. : Q92M0159
Dimension of probe;
- Length : 107 mm
- Diameter : 16 mm
- Immersion Depth : 100 mm
Calibration Standard uuc* Error Uncertainty of Coverage
Point Temperature Reading measurement factor
(’c) (°C) (°c) (°c) (x°C) k
250 25.002 250 -0.002 0.13 2.00
30.0 30.003 30.0 0.003 0.13 2.00
35.0 35.001 35.0 -0.001 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-00o-

tonantlumuny

A

Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No.
1) Document Process Calibrator 54030049
4982054

2) Ref. Standard Thermometer

Cert.No.:  23CH420

Page.: 20f3
ID No. Cert. No. Due Date
130RC116 22E2768 24 Aug 2023
110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailanc), NIMT

2. Certified Reference Materials

Buffer Solution
pH 4.008
pH 6.987
pH 10.010

: The measurement results are traceable to S| through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accrediled No. AR-1835

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No. Exp. date

863832 28 Dec 2024
826589 09 July 2023
863835 28 Dec 2023

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

Calibration Results

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) %
pH mv mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.. HACE0009 7.00 0.00 0.0 6.99 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00

The Uncertalnties are for a

COMPURATE SERVIC]
33408 PATTANAKARN R

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

EOUIPMENT

TEL

LS00 8, SHANIL

ienantiumuny

HAC-TIBITIA1P0
CALSRATICN 0108

Cert. No.: Z3TM7E4
Page: 1of3

Certificate of Calibration

Equipment :
Manufacturer ;
Modal :

Serial No. :

ID No. :

Submitted by :

Location

Received Order :
Calibration Date :
Ambient Temperature
Relative Humidity -

Calibrated by :

Approved by ©

{ ) Pomthippa Tameyakul

{+) Malee Butkruea
() Suwit Imfai

Issue Date :

Water Bath

Memmert

WHNE 14

La21.0121

LIAE, MIC.015/2565

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

Bangchak, Phrakhanang,

Bangkok 10260

Miorobiclogy Laboratory (302)
27 Aprll 2023

27 Aprll 2023

(26+10)C
(50£30)%

Preecha Hiahib

Appe

11 May 2023

probability of spproximately $5%

"':’anms‘lu'muqu
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Equipment : Water Bath Cert. No.: 23TM764
Caondition As-Received : Used ltem Page: 2of3
Reference . 2304-046100C-3

Procedure Used :-

Calibration were conducted using in-houss calibration procedure CP-OT04 according to direct
measuremant method with Data Acquisition which connectad with Industrial Platinum Resistance
Tharmameter { IPRT ).

The tamparature scale used was based on [TS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348724 MY59003411 22LM165 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certi jon s to the | lanal System of Unit.
Result of Callbration :- {*} Without Adjustment
Function of UUC” : Temperature Source
Heat transfer medium used :  Water
Environmental AC Voltage Supply
(°C) [ (%RA) { Vot )
|Beginning of Calibration 3 69 220
|Finished of C. 2 73 221
Ref. Std.
Position : 1D No.:
1 4804538001
2 4B04539-002
4 3 4B04538-003
pocde 4 4804539004
Siref,) 4804538-005

tamm‘lu'n

Equipment : Water Bath Cert. No.: 23TM7E4
Condition As-Received : Used item Page: 3of 3
Reference : 2304-04610C-3
Result of Calibration :-  ( * ) Without Adjustmant
Function of UUC* : Temperature Source
n n T
Calibration UUF uuc* Average’ Shnda_n_:l Reading { "C ) Uncartkiiity

point Setting Reading Position

1'c) ("c) ('c) 1 [z [ 3 T a4 [ strefy | (£'¢)

4.5 4.5 445 44370 | 44330 | 44378 | 44413 | daaiz 0.15

Calibralion |y iormity | stabiity | ©2v2r28®

point Factor

{*cy (*C) (1°C) k

4.5 0,087 0.030 2
Average* : The average of 30 values in each position
Uniformity : Tha i i of d ires at any sensors and the measured lemperature
al the refarence location which are cbserved at the same time or at as close an observation time as possible
o dets the pattern or h genelty within the chamber under steady-state conditions,
Stability : One-half of the greatest i i of i at any one proba.
UUG* : 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 multiphed by a
coverage factor k, providing a leve! of confidence of appraximalely 95 %.
-olo-
v
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H Benzene suilibrium Headspace, Gas Chromatographic/
| s Spectrometric Method "7
2 Carbon tetrachlaride Equilibrium Headspace, Gas Chromatographic
| Mass Spectrometric Method i
3 Dichlormethane Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Me
| ‘4 1,1-Dichloroethylens Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method kA
5 2-Dichloroethylene Equitibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method
] trans-1,.2-Dichloroethyle Equitibrium Headspace, Gas Chromatographicy
Mazs Spectrometric Method w
[ Ettylbenzene {eadspace, Gas Chrematoeraphic!
Mass 5 pethod '
8 Methylene chloride Equilibrium Headspace, Gas Chromatographic!
Miass Spectrometric Method e
-} Styrene Equillbrium Headspace, Gas matographic’
Mass Spactroretric Method
10 trachloroethylene Equilibrium Headsp Ga
Mass Spectrometric Method
1 Toluens Equilibrium Headspace, Gas Chromatogaphic/
Mass Spectrometric Method i
12 Trichlorosthylene Equitibrium Headspace, Gas CF atographic!
Mass Spectrametric
13 Equilibrium Headsp
Mass Spectror
14 Equillisriurm
Mass Spectrom:
15
16
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1. United States Environmental Protection Agency, Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Various Sample Matrices
Using Equilibrium Headspace Analysis. SW-846 Method 50214, 2012

2. United States Enviranmental Protection Agency, Test Methods for Evaluation Solid
s Chromatography/

Waste Physical/Chemical Methods, Volatile O
Mass Spectrometry. SW-846 Method 82600,
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Anthracene

Antimony

Arsenic

Atrazine

Barium

B=nzialanthracene

Benzene

Benzo(bifluemnthene

Benzolkifluomanthene

Benzoic acld

Benzoiajpyrene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguld Extraction, Gas Chromatographic!
Mass Spectrometric Method™

Digestion, Inductively Coupled Flasma Method ™

1) Digestion, Hydride Generathon/Atamic Absarption
Spectrometric Method'™

2) Digestion, Inductively Coupled Plasma Methed™
Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Electrotharmal Atomic Absorption

Spectrometric Method™
2) Digestion, Inductively Caupled Plasma Method™

1) Liquig-Liguid Extraction, Gas Chroematoeraphic |
Method™!

2) Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
| spectrametric Method!”!
1) Liguid-Liguid Extraction, Gas Chromatographic

| Methad
2) Liquid-Liquid Extraction, Gas Chromatographic/

| Mass Spectrometric Method™

|1 Liguid-Liquld Extraction, Gas Chromatographic
Method'™

| &) Liquid-Liguid Extraction, Gas Chromatograpiic/ |

[ Mass Spectromietric Method
Liguid-Liguid Extraction, Gas Chromatographic/

! Mass Spectrometric Method™
| 1) Liguid-Liquid Extraction, Gas Chromatographic
Method'

2) Liguicl
Iass I;

5 Chromatog,

34
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Chicrodibrarnomethane

Chleraform

2-Chiorophenal

Chrarmium

Chramiurn (I}

Chramiurn (V)

| Chrysene

| Cyanide
| 240
|

| oon

ooT

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass

Spectrametric Method™

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrametric Method J

1] Digastion, Direct Alr-Acetylene Flame Method™
2) Digestion, Electrathermnal Atomic Absorption
Spectrametric Method'™

%) Digestion, Inductively Coupled Plasma Method'™
1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Methad: Caleulation™

Z) Digestion, Inductively Coupled Plasma Method,
Colorimetric Method; Calculation™

1) Colarimetric Method™

2) Extraction, Air-Acetylene Flame Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Methad™!

2) Liquid-Liguld Extraction, Gas Chromatographic/
Mass Spectrometric Methad ™

Digtillation, Cotarmetic Method™
Liquid-Liquid Extraction, Gas Chromatagraphic Method™

quid Extraction, Gas Chromategraphic |

2) Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Methad™

1} Liguid-Liquid Extraction, Gas Chromatographic
Method"!

2) Liquid-Liguid Extraction, Gas Chrormatisgraphic/
Mass Spectrometric Method™®

1L U i syGas Chrormatierashic

42 Dibenzia hlanthracene..
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15 | Benzolghllperylens

16 | Beryllium

17 | Bisi2-chlometh

18 | BisiZz-ethylhexylphthalate
18 | Bromodichloromethana
2 | Bromicfarm

21 | Butanol

22 | Butyl bensyl phthatste

23 | Cadmium

24 | Carbazola
|
25 | Carban disulfide

26 | Carbon tetrachloride

27 | Chilgrdane

1) Liguid-Liquid Extraction, Gas Chromatographic
Methed!™
2) Liguid-Liguid Extraction, Gas Chr

Mass Spectrometric Method™

Digestion, Inductively Coupled Plasma Method™

Liguld-Llguid Extraction s Chromatographic/

Mass Spectrometnic Method™
Liguid-Liquid Extraction, Gas Chromatogrs

Mass Spectrametric Method™
Purge and Trap Gas Chromatographlc/Mass

Spectrometric Methed'™
|

| Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method”
Liguid-Liguld Extrac:
Mass Spectrametric Method ™

, Gas Chromatoeraphic/

1} Digestion, Direct Air-Acetylene Flame Method™!
2) Digestion, Electrothermal Atomic Absorption

Spectrometric Methoc
| 3 Digestion, Inductively Coupled Plasma Method™

Liguid-Ligquid Extraction, Gas

smatographic’
| Mass Spectrometric Method”

Purge and Trap Gas Chromatograpt

trametrit Method™

Purge-and Trap Gas Chromatographic/Mac

ometric Method™

b}
|
29
3 Chinmdibromomethane,,
<
| dnii | ArvuRiy Winred

a2 | Dibenaia hlanthracane

43 | Di-n-butyl phthalate
A4 | 1.2-Dichtorobenzene
85 | 1,3-Dichlorobenzene
46 | 1,8-Dichlorobenzene
47 | 3,3"-Dichiorobenzidine
48 | 1,1-Oichioroethane

a9 1,2-Dichloroethane
50 | 1,1-Dichloroethylane

51 | cis-1,2-Dichloroethylens

52 | pans-

12-lichloroethylena

53 | 24-Dichlorophenol

54 1,2-Dichloropopans

ichiatopropane

36 | 13-Dichiloropropene

T | Digldrin

un

1) Liquid-Liguid Extraction, Gas Chromategraphic
Method™
2} Liquid-Liquid Extraction, Gas Chromatographic/

il

Miass Spertromistric Met
Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

Mo/ Mass

Purge and Trap Gas Chiomatograp

Spectrometric Methoe
Purge and Trap Gas Chromatoeraphic/hass
Spectrometrie Method®

| Purge and Trap Gas Chrornatographic
Spectrometric Method™

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/iass
Spettrametric Method™

Purge and Trap Gas Chromatographic/Masy

Spectrometric Method™

Purge and Trap Gas Chromategraphic/Mass
| Spectrometric Method!®
Purge and Trap Gas Chrormatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/fass
Spectrometric Method™®

Ligquid-Liquid Extraction, Gas Chromatogray

Spectrometric od

Purge and Ttap Gas Chior hic/Mass

Spectrometric Method!™

Purge and Trap Gas Chromatesraphic/Mass

Spectrometric Matheod™

Purge and Trap Gas Chromatograg
Spectrametric Method™
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5 Diethyl phthalate Liguid-Liguid Extractan, Gas Chromatographic/Mass
Spectrometric Methad™!
59 | 2,4-Bimethylphencl Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrametric Method™
60 | 2.8-Dintrophenol Liguid-Liquid Extraction, Gas Chromatographic/iass
Spectrometric Method
61 | 24-Cinitrotoluene Ligquid-Liquid Extraction, Gas Chromatographic/Mass
spectrametric Method'™
62 | 2.6-Dinitrotoluene Liguld-Liguid Extraction, Gas Chromatographic/fass
Spectromatric Method™
63 | Di-n-Octyl phthalate Llguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™
64 | Endosulfan 1) Liquid-Liguid Extraction, Gas Chromatographic
Method®
2) Liquid-Llguid Extraction, Gas Chromatoeraphic/
Mass Spectrometris Method™
65 | Endrin 1) Linuid-Liguid Extraction, Gas Chromatographic
Method™!
2) |lguid-Lieysid Extraction, Gas Chromatographic!
| | Mass Spectrometric Method™
[ 66 Fthwibenzene Purge and Trap Gas Chromatographic/Mass
| Spectrometric Method!
&7 | Fluoranthene 1) Liguid-Liquid Extraction, Gas Chromate
| Method'™
2) Liguich-Liguid Extraction, Gas Chromatographic/
| Mass Spectromettic Method™
68 | Fluorene 1) Uiquid-Liquid Extraction, Gas Chrematoeraphic
| Method!
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometnic Methc
6% | Heptachlor 1) Ligquid-Liquid Extractic
Method!™
Gas Chir
ST
COMSLLTANE GO Lo (LD
70 Heptachlor epaxide...
-
ity | ArsuRRY it
B2 | Manganese 1} Digy 6n, Oirect Air-Acetylene Flame Method™
I 2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methad'™
3) Digestion, Inds y Coupled Plasma Method™
83 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Mathod!!
84 | Methanol Purge and Trap Gas Chiomatographic/Mass
Spectrometric Method ™
B5 | Methoxychior Liquid-Liguid Extraction, Gas Chromatographic Method'*
B6 | Methyl bromide Purge and Trap Gas Chromatographic/Mass
Spactrometric Methad'®
87 | Methylenz chioride Purge and Trap Gas Chromatographic/fass
Spectrometric Method™
| 88 ! 2-Methylphenal Liquid-Liquid Extraction, Gas Chromatographic/Mass
| | Spectrometric Method™"!
B9 | 2-Methylnaphthaiene 1) Liquid-Liguid Extraction, Gas Chromatographic
Method!™
2 Liguid-Liguid Extraction, Gas Chromatographic/Mass
5 netric Method®
90 | Methyl tert-butyl ether Purge and Trap Gas Chromatographc/Mass
Spectromettc Method™
41 | Naphthalene 1) Limwid-Liguid Extractlon, Gas Chromatographic
Method
| 2) Liquid-Llgquid Extraction, Gas Chromatographic/Mass
Spectrormetric Meth
92 | Nickel 1) Digestion, Divect Air-Acetylene Flame Method™
| &) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!
3) Digestlon, Inductively Couplad Plasma Method™
93 | Nitrobenzene Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrametric Method™
34 | N-Nitrosodiphenylarnine s Chromatographic/Mass
95 | N-Nitrosodi-n-propylamine Licss uqm,ﬁa;um;&as @'}IMEI
e PR ALY =2

96 Polychlorinated Bipl

ARy

ECETTAE

Heptachlor epoxide

Hexachlombenzens

Hexachioro

1) Liguid-Liguid Extraction, Gas Chromatora

Method™

b Liguid-Liguid Fxtraction, Gas Chromatagraphic/

netric Method'™

f-Hexane “urge and Trap Gas Chrematographic/Mass
ometric Met
78 | o-HCH
B-HCH 1) Llgul
Methaos
2} Liguid-Liouid Extraction, Gas Chromatoeraphic
Mass Spectrometric Mathod!!
| 76 | yHCH U Liquid-Liquid Extraction, Gas Chromatographic
| :‘."uethd'L
2) Liguid-Liguid Extraction,
Iass Spec
7T | Hesachlorocy Liguid-Liquid Extraction, Ga
|
78 | Hesachlar , Gas Chroma
| . | | strie Method™!
|
BO | [sopharane
&1 Lead
|
| ﬁ_r—d Plasma i
URETID ANALYET Anp
CORSULTANT GOMPaMY u.,. m g
Manganese..
i
iy | LR FETAred |
96 lychlorinated Biﬂher:y;_ 1) Liguid-L Extraction, Gas Chromatosraphic |
PCB 1016 Method"
PCB 1221 | &) Liguid-Liguid Extraction, Gas Chromat
- PCB 1232 actrometric f
PCE-1242
| PCB-1245
PCE-1254
| PCB-1280
57 | Pentachlorephenol Extraction, Gas Chromatographic/Mass
Spectrarmetric Method"
| o8 |pH Electrometric Mathod™
| 9% 1) Liguid-Liguid Extraction, Gas Chiomatographic
Methad®
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
| Spectrarnetric Mathod™!
100 | Phenol 1} Distillation, Chiaraforn Extraction Method
2) Liguid-Liquid Extraction, omatoeraphic/
Mass Spectrometric Method™
101 | Pyrene L} Ligul uid Extraction, Gas Chromatoeraphlc
[ Method™
2} Linuid-Liguld Extraction, Gas Chromatographic/Mass
. c]
102 | Selenium Eneration/Alo
a
upled Plasma Method™
Silver ity Coupled Plasma Methad"

cathylena

Purge and Trap Gas Chromatceraphic/Mass

Spectrometric Mathod!®

rge and Trap Gas Chromatograghic/

Spectrometric Me

phic/Mass
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16. United States Environmental Protection Agency, Test Methads for Evaluation Selid
Waste Physical/Chernical Methods. Chromium, Hexavalent (Colorimetric). SW-B46 Method
T1964, 1592

17, United States Ervitenmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liguid Waste (Manual Cold Vapor
Technigue), SW-B46 Method TATGA, 1594

18. Urited States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Mercury In Solid or Semisolid Waste (Manual Cold-
‘apor Technique), SW-846 Method 74718, 1594

19, United States Environmental Protection Agency, Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decompasition, Amalgaration, and Atomic Absorption Spectrophotometry. SW-848
Method 7473, 2007,

20. United States Environmenat Protection Agency, Test Methods for Evaluation Seolld
Waste Physical/Chernical Methods. Selenfum (Atemlc Absorption, Borohydride
Reduction). SW-846 Method 7742, 1954

21. United States Environmental Protection Agency, Test Methods for Evaluation Solbid
\Waste Bhysical/Chermicat Methods. Nonhalogenated Organlcs Using GC/FID. SW-846
Method 8015D, 2003,

22 United States Envirenmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads, Organachlorine Pesticides by Gas Chromatography.
SW-B46 Method BOB1B, 2007

23, Unlted States Environmentat Protection Agency, Test Methoads for Evalustion Solid
‘Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 80824, 2007,

24, United States Environmental Protection Agency, Test Methods for Evaluation Solic
Waste Pryslcal/Chemicat Methods, Polynuclear Aromatlc Hydrocarbons. SW-B46 Method
8100, 1980,

25. United States Enviconmental Protection Agency. Test Methods for Evaluation Salid
Waste Phisical/Chernical Methads. Volatile Organic Compounds by Gas Chromatagraphy/
Mass Spectrometry. SW-846 Method 82500, 2018,

26, United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018,

27, United States Environmerital Proty I'Jlfli\,'_ & dthods for Evaluation Solid
Waste Physical/Chermical Methods, Chlorina rbicids Egm

Pentafluorabenzylation Derivatization. SWei46 Methed B15T#0T e

CAMBULTANT COMPANY LINITRD

28, United States..

@

28, Unitea States Environmental Pratection Agericy, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide : Distillation, SW-846
Method 9010C, 2004

29. United States Envirenmental Protection Agency. Test Methods for Evaluation Solid
Waste Priysical/Chemical Methods. Cyanide Extraction Procedure for Sollde and Ofls, SW-
B46 Method 90134, 2014,

30. United States Enviranmental Protection Agency, Test Methoas for Fvaluation Solid
‘Wasta Physical/Chemical Methods, Cyanide in Waters and Extracts using Titrimetic and
Manual Spectrophotometric Procedures. SW-848 Method 9014, 2014

31. United States Environmental Protection Agency. Test Metheds for Evaluation Solid
Waste Physical/Chermical Methods, pH Electrometric Measurement, SW-B46 Method
9040C, 2004,

32U

d States Environmental Protection Agency. Test Methods far Evaluation Solid
Waste Physical/Chemical Methode, Soll and Waste pH. SW-846 Method 90450, 200&
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