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HIRANATEE ASSOCTATES COL LT i A
il N5C = TISI = TI5 17025
Ivtaton dskicoes o Lo FABRARIOM (157,
* CALIBRATION 0367
Flaw messurement fabarteey
Caliation senwies deparment.
ormadl e a b on St ating o
Wk stes week it £
Cemificats No. | COF-002-66 Paipe 1 of 2 Pagm
MAEASUREMENT ITEM +Top Lead Gificn .
MANUFACTURER + Angarsen Ingtrumists Tha Wk;;-nrm'a i et et
MODEL/TYRE Eank Stonoturel istary sstorerient-Metar
AL by Meter) Mode) G2/ IMC/ W, e Wikl oot
1D WUBMEBER UKEANY, 0511257 kishedablonsia it
CONDITION AS-SECEVED + e item . o
CUETEMER Uit Ay and Emgineeting Comdtant €, Lisl Thi certficale i @ bty of The
A1 Sef Uornan 41, Subhum fosd, Bargchak, Plvushanong, mumisteTn? fe retogninnd e natingd
Banghok 10260 standorgiic et ronliigion of e istrrnations!
st i3] il 41) Hiregah her WAL Netional
RECEIVED DIATE (720 fogy Lestitute of
MEASUREMENT DATE. 14 jul 2023 do it
ASSUE OATE RTATE Y '
Undernsinty of Mossrement:
Th o iy b
ENVIROMMENTAL CONDTIONS: <awe the standard uncertointy mulinked by 0
ths " Smvernge factar i, Wiicd fur o sorma
Temperatom JEEEPER) ’ o
* E of nnramarsly 855, The standard uniersinty
Ry i L s s detvnie in Gecurdnce Wit fhe G
Armospheric Fressire 1MoL hia ‘Fraitinnf g
kot - Glukde 40 e sgpemnaliat of neretnily in
mewement’
CALSRATION CONDITION: o
Pracnndiianing £ 24 bours at amblent esndhions,
Massrnment Conditian + Tha average values during Moasunamant are 3.9 'C and 54.5%AH.
NOTED: il i Mprm:
TABLILATION OF RESULTS

‘Thee tabie on et page give the messond values
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W W Fariinys Hecssaron
AN hisexares o, pm Cailitatan Dertrnis Minags!
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THIS CERTIFICATE REPORT MAY NOT BE REPRDDUCED EXCEFT IN FULL LINLESS PERMISSION FOR REPRODUCTION HAS BEEN DETAINED
IN WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-IAPAN)
- SERVICES 3o 1 NT CALIBRATION AND T s
450 PRTTAMARAIN ROAD SE31 10 SUANLUANG, SUANLUARG, FANGKDR. 1120
TEL, B3777-3000.24 FAX. G-2719-0484

Certificate No. :  23P 1407

Certificate of Calibration

Page: 1F2
Equipman ¢ U-Tiae Manomelse
" o Thin cestificats iay not e Tegvoduced aiher than in i,
e wxenpt with the prior witten appeoval of the hoad of
Madal ; V2R3N Comporats Sanvies 1 Equpment Cabliration and Tasting Seraces.
Serial Nou:
10 Ne.: UAE EFM 02212560
Condition As-Recelved: Used fom
Recelved Date: 24 Apedl 2023
Cafibration Date: 08 May 2023
Reference: ZA4-DTOIWET Sutmitted by:  Uniios Analys and Engirsering Corsitiant Go. L
Amblont Temparasurs; (23 2 21 °C
80+ 154 % 81 Sai Bdomsu 41, Bukbumvie Rosd, Bangehas,
PRstative Humidity: {804 18 )

Phainarang, Bangkok 10260
Atmospheric Pressure! 1610 moar

Procedure used:  The caltration was cenducted by dirsel comparson mothed aganst Pressis Messinng Instrurnents.
Standart peeording 10 in-housa caltimation proceduns CP-PO4, using * OKDWR 6.1 | Caltiralion of Pessum
Gauges, Edition 032014 * 38 3 guidaines.

Candition of this result of calileaticn
1 Referencs standords inmumants
Ingtrumont Madel Secinl Mo,  Cortlficate No. Dui Date
1) Pressure Calibratr PCI06F 1148 MPAI7P22 24 Aug 2023

2. This resuit of calbration was made: on mouesied i te painl speciliad by customar
1 Seates mnd corarsion faglor s 1 kKPa = 40146291 mH2D
A.This rstramant was used clean Alr and ol 68 prassum meadia,
& ThG rsiramant was caibrated by appied presaurs 1o fugh-part (+} side and low-per (-] sive open 1o akmospnens prassan,
& Ths instramaent was redslled n verlical orientation and top of (he pressung por was used as Ihe rfamanca kel
T Tha ceificits i villd anly t the item calibrabed on dels and place of calibraton.
@ This Cantication is tmcaahia fo ihe Inlemstansi System ol Unk mainiained through-
~Mational Inslilea of Metroiogy Thaland (MIMT)

Calltratnd by Siwit husssarros Approved signatery: ___Adtwpel P

Essui Date | 11 May 2023 | | Pralines Prabpaisl
| |Bum Swaannsst
| Aitnpet Parurach

wnm's‘l:in'w
8 nmzhmJ

NIMANATEE ASSOCIATES COLLTH

00365 Fage 2 of 2 Pages
MEASUREMENT RESULTS:
This Orffice gas fow device with {Roots Mebter], The Humid i
yutam, The saetant 5L |29 1S K] s wtanifand reEpertivy.
Tubse 1: The resutts of ghStandand cfibiretion datm
Fhow rate Pressure Tempuratern | Ap meter | A Ovifics Seandard Flow |t
FHate iFal ITel el T
m’fmim mmhg T c mmig =0 e’ fanin
T BT s | BE FEET) e e 1 0648
1 ey 540K% 2380 un 61350 3336 3705, nay
4 1 "ha. 0ok 2am nnw ALare A3 on 1057
i 115 54 il . 4 A0 038 Lt don 1157
4 1415 251,894 9,78 45,48 20415 2150 4671 1381
Siege fml: Lase)
Inbeccrpt i ansE
Cormlabon oefficent i 0987
Uncertaisty ey s mmin
Tabla 2 The resubs of ¢ actosl calbration dets
Tow rate Prowure | Tamporstarn | Tompersisrs | s rmetee | d ovits | Standard Floww [ 2]
Falx tPal ITel Ttml T
e iy "t x mening 0 ' e
1 ammn FIETE FERLY 45600 180 ] 0800 a5 1
2 o 2 FERE] 1330 A338 bR ] any
] 133 gz e a1u1 a3k L30T 1051
a 1n iRe FERLY RIEELY aam 1988 1138
5 1400 20 238 20415 71450 LM 1,557
g {ali 134306
ntercept §A) omeas
Carewlation sgaffcsmnt (o 043
Uncertnity 4 = 7 oms  wime
***fnd of Certificate of Califration***
—_—
NAC
| AN Assoc o, e
'
wnaslumunu
Cort.No.! 23P1401
Pape: 2612
i Bange : D InH,0 o 38 #H,0
o Sealeintenal ; 01 Int0 Tha Fifih Estimate |
Increasing Pressume
C in on
-port sk ke AR Errer
finH,0) (inH;0) {InH;0) {inH, 0} [inH;0)
0.00 0. 0.0 .00 n.oo
200 1.00 Bt 196 003
400 200 198 a9 -0.02
B.00 .00 258 598 0.0z
80D 200 -358 786 -0.02
0o 5.00 488 .98 i)
1200 .00 400 1200 (ki)
4,00 700 .00 14.00 0.00
16.00 a.00 -4.00 1600 000
12,00 0.0 200 1800 0.00
2000 10.00 1000 2000 000
2200 11.00 100 2200 o.80
2400 1202 200 2402 002
28,00 1302 -13.00 2602 na2
28,00 1402 <400 2802 0.02
a0.00 1604 -16.00 3004 o
200 16.04 -18.00 Arhe o4
34.00 702 1700 3402 ooz
580 RLLEH 788 3589 016

The uncertainty af maasurement wes £ 011 inH0

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

The raporied uncarainty of messurement was based on a standard urcertainly mutliphsd

by m coverage facior k= 2, providing &

lavel of confidance of approwmately 85 %,

-ola-

Attops! F

wnaslumun
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Al
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN] e
CORPORATE SERVICES 3 EQUIPNIENT CALIBRATION ANT TESTING SERVICES %
L7
g e

3904 IATTANAIKANN ROATSOE 18, SUANLLANEG, SUAMLLANG. BARGRDR 10250

THL [-ITI7MM02E FAN 0:27 19184 E c Pl s
CALEBMATTN CUEd
Certificate of Calibration =~ Cerificate No. z31Ess
Page: 162
Equipment - Aneioi Beoisls
Fawnbectirert Bariga Thuis caeficala may nat be ruproduced cehar San in full
ncmet wilh tha ol wrtten peaval of the hesdl of
Modst . Covnorain Sarvioss 3: Equipmant Calibration and Testing Services.
Sorinl We: .
I feo.s LA ANY 420255

Condition As-Received: Used Ram

Received Date: 26 May 2073
Calibration Date: 42 June 2023
Roterence: 235-0HEWSC Submithed by:  Ursled Aratyat and Enginaoring Consuliont o Lid

Ambient Temperatre: | 23 £ 20 %0
1801 15X 81 Sol Udorsak 41, Sukhumva Road,
Bangahak, Fvakhanong, Banghak 15200

Relative Humidity:
Atmospheric Prossure; 00T mbes
Procedurs used: The cabbmbion was senducted by direct somparsan malhod against Prassurs Measaning Instrumanis

Sianand accoring 10 In-houss calbralion procedurn CR-PHDL using * DKD-R 81 | Calllraton of Presaim
Gaues, Eion 037014 * 65 & puidines

Candilion of thés resutt af calibration
* Rsirinics stardards instuments ©
Enstrument Mods! Surial o Ceriificate No. Bue Date
1} Btandird Bammessr oAz 14E2A0N04E MPDOBA.Z3 13 By 2034

2.This Instrurres wia installed in vsrcal oientation and cantsr of s Gl was used as e rafoonos level
3.Thim wul f eniileation wis made an rmgusswd & e pont spaciliod by custome:
4 Thiw mnill of calbralion instrumant was in shwalulo prossan,
5THiR INKIrUITMNt WAs UBAA CEEN Bir a5 QIESSLR MRcia.
B.Tne caritcate 1§ vl only b the tom calibrated on date snd place of calbtion.
¥ This Cartification is tracenbia fo the Inlemstione Sysieen of Lini malntainad through-
~Hational Iafiule of Mistralogy Thadand (NIMT]

Cafibatod by :  Biksan Knankasw Appraved Signatory © A
Issun Data - 08 Jura 2023 | | Phaknes Pratpainsl
| | Sus Buwnrnast
Vﬁuepoi Panuraah
enaslumun
8 0316959

TECHNOLOGY FROMOTION ASSOCIATION (THATLANTLIATAN) Ao
COMPORATE SERVICES 3t EQUIPMENT CALIBRATION AND TENTING SERVICES w
S TATTANAKASN ROAD SOI | SUANLUANG, SUANLUANG, IIANGREK 10050 Szmnns
TEL 02717300021 FAX 027350000 T ensramis
Calmamion

Certificate of Calibration =~ Gemfeate No.: 2aizm

Page: 10l2
Equipment Dial Tharme-Hygrmesar
Wi Ao This cestificate: iy e by reprodused ather than in il
macap! win sha prior wiitlen appeoual uf fhe head of
Maduf 1 = Corporte Senvices T Egupment Catbeation ond Testing Sendces
‘Serinl No.:
10 Now: UAE ANV 1302550

Condition As-Received; Lsag lam

Received Date: 6 Moy 2025
Caliration Oate: 0 May 2023
it 00 Jane 2063
Roferenoe: 235-0atewWEC Submitted by:  United Anaiyal end Erginesdng Consultant Co, Lid

Amblont Temperature: | 25+ 3 0

1
s e &1 ol ok 47 Sumumli fosd,

Bangehak, Pivakhencrg,  Banghsk 10060

Procedurs usad:  Galibratan wara conductod using in-houss catbraton procudurs GP-HOZ scoarding o comparsan
wilh slandard ciited mirmor sersor for humidty magsuremen lunclien snd comparisen with standam

ke for Fanizlicn (n6a uminity | lempanalure chambear,
Gondition af {his sesul of calbotion
1 Holgrance sSandands nstRimans ©
Instrumant Modal Sarial Na. Cerfificate No. Duse Dty
11 Hygro-an Daw Point Meailon (31 H 2300105 20703 02 Aug 2023
2) Mundhekl Thermemetsr Wik Sensor 1523 AMO0TE 3308 18 Mar 2024

2 The corificate s vakd only & the tem celbrated on date anit place of caibaton

.This Certification is tragstiks fo lhe ek Systern of Unil mantained oot -
“Natiamal Institute of Stancards and Tashralagy [NIST] . The Uniled Stisas of Armedcs
“Teenntiogy Promolion Assocition {Thailand.Japan], NSCONSE Actredlied Mo Calbstian D008

Calibrated by :  Someha Durmwor Approved Signatory © ﬂ

Izsua Date ; 07 Jduna 2023 1 | ot Wsswwanjin
[ ] Porrdtpan Tameyakus
1 1¥ipom Tantiyawuth

i

CartNa.: 23P 1855
Pago: 303

Al st ittt Range : S60 hPa 15 1030 HPa
g S |urval | 1 58 [ Th Fifth Esfimato |

Increasing Prossune

Applied Pragsirn (Pl 95680 | oeaas | onnio | oetee | 100533 | 100338 | 1008 | 100827

LG Tniicshon (TP 8600 | BiD0 | a8an | 8860 | 10000 | 10400 | 1004 [ 006

[Erar thFal 170 [ oos | adp | ame | a5 ] A | ade [ a9
Pressun:

[Apibed Prusscrn (nPa) | 103837 | 1623.97 | 101848 ] 100364 | ssz0r | 80134 | 97600 | e58.03

UG Indication {hPa) a0 | weno | 10rae | toooc | weoo | saoo | e7oe | seon

Effor (hPa] b7 | am | 348 | -am4 | a0r | 14 | b0 | oo

Tha uncerainty of measurmment was 4 8 30 hPa
* UG = Lint Undmr Calbeoton

The regardng uncedainty ol measumment was bannd oo & standard uncetmnty mbpled
by a coverage factor k= 2, providng 2 lever of canfidence of approsimately 95 %

ol
Y d
Atipal
renehieguey
a 0
Cavt. No.: 231200
Page. 2 of 2
Bayult of Colllration;: Boforo Adwsbmant
Function: Humitity Massuramant
Relerence Standard uugc* Uncartainty
Temperaturs Humidity ad! Eror of Measurement
rey (WFLH ] (HALH) (SR H (4% H.)
250 401 48 78 1.6
250 G0.0 63 £ 7
=0 80,0 76 A0 18
Result of Calibratlon:- Aftar Adjustmeant
Function: Humidity Musssurarment
Relerence Standard uuer Uncartainty
Taom) o Humidity Reading Errar of Measurament
) [%RH) [MFLH) RRH.) (%R H.)
20 40,1 4 39 16
%50 ao.0 60 0.0 g
50 an.o 75 50 L]
‘Without Addjustment
Function: Temparature Measuramant
Standard uuc Uncertainty
Tampsiatore Ruasfing Error S-Mlait e et 1R
ral gl re) 12°C)
16.967 200 0ms 0.7z
30,016 300 0018 0.7z
30844 385 444 0.7z

UUG* : Unit Under Calibration
The raporad imcartainty. of measuramen wis Base on standard uncedainty muliplisd
by covarege factor k = 2.00, prowkling conlidence level epprodmately. B5%,

-ala-
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udarmsus 41, Sukhumvit Aoad, Bangehek, Phrakhanang, Bangkok 10260

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udarmsus 41, Sukhumvit Aoad, Bangehek, Phrakhanang, Bangkok 10260

Tel, 0 2763 2828 Fax D 2763 2800 www. E-mait ool com

Tel. 0 2763 2828 Fax D 2763 2600 www.

E-mait. et com

MULTI-POINT GAS TEST REPORT

MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023
: Gas Analyzer (NO2) Model : 2
Manufacturer:  Thermo Scientific Serial Number : CM19050149
s Gas . pil Detai
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHs) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) "‘a""(::’:)'s"""" Difference Error | Percent Error |  [% Error ]
Level 1 Zero 0.0 0.6 0.60 0.60 0.60
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70
Level 4 60.00% 300.0 300.7 0.70
Level 5 80.00% 400.0 400.0 0.00 .
Remark : Measuring Range 500.0 ppb Average Difference (¥
:Acceptable Limit + 5%
450 t Gas Test Chart

& 40

g 30

F 0

g 250

S 200

5 150

g

g 10

50
0 4=
4 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by

Test Date : Nov 1,2023
: Gas Analyzer (NO2) Model : 2
Manufacturer:  Thermo Scientific Serial Number : CM19050150
s Gas C: . Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHs) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Cylinder No. :
Expiration Date :

EB0143262

Carbon Monoxide (CO) 984.8

Jun 21,2024

Page 1ol lenansluaugy
United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udameuk 41, Sukhumvit Aoad, Bangchak, Phrakhanang, Bangkok 10260
Tl 0 2763 2628 Fax D 2763 2600 www. E-malt el com
MULTI-POINT GAS TEST REPORT
Test Date : Nov 21,2023
H Gas Analyzer (NO2) Model : 421
+ _Thermo Scientific Serial Number : CM22177051
ndar ncentrati lutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CHa) - PPM  Serial Number : 1180540071

Multi-point gas test data

Reference Value (ppb) ‘““'V‘(:Lb")'s"'“ Difference Error | Percent Error |  [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 120.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.6 0.60
Level 4 60.00% 300.0 300.9 0.90
Level 5 80.00% 400.0 400.0 0.00
Remark : Measuring Range 500.0 ppb Average Difference
:Acceptable Limit + 5%
450 int Gas Test Chart
& 40
g 30
T 300
g 250
S 200
5 150
g
g 100
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
Page 1ol tenanslumuny
United Analyst and Engineering Consultant Co., Ltd.
3 S0 Udamsuk 41, Sukhumvil Rcad, Bangshak, Phrakhanang, Bangkok 10280
Tel, 0 2763 2828 Fax D 2763 2800 www. E-mait ool com
MULTI-POINT GAS TEST REPORT
Test Date : Nov 7,2023
H Gas Analyzer (NO2) Model : 421
¢ _Thermo Scientific Serial Number : CM22387035
indart ncen n Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CH4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) A""V’(:L:)'""ay Difference Error | Percent Error |  [% Error ]
levl 1 zero 0.0 0.5 K 50 K
levl 2 [20.00% 100, 1007 7 71 71
level 3 [40.00% 200, 200. 4 4
level 4 [60.00% 300, 300 2 2
level 5 [80.00% 400, 400, X .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) 46
:Acceptable Limit + 5%
50 t Gas Test Chart
—_ 400
2 w0
3
3 a0
E 250
= 200
% 150
2 10
50
0
[ 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
Page 101 enaslumunu

Reference Value (ppb) A""V'(:;:)'SP"V Difference Error | Percent Error |  [% Error ]
level 1_Jzer0 00 05 5
level 2 [20.00% 100, 1009 Xl
Level 3 [40.00% 200 200.7 7
Level 4 [60.00% 300 300.9 Kl
level 5 [80.00% 400, 300.0 X X X
Remark : Measuring Range 500.0 ppb Average Difference (% 4
:Acceptable Limit + 5%
50 nt Gas Test Chart
—_ 400
g w0
3 300
g' 250
= 200
% 150
£ 100
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
Page 101 enanslumunu
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Adrpas Sned iy Guyes
Alrgea US4 LLC
by Liziled e
Lksrnom,
Al o

#art furnber: SCANIGDE15AML3 Feferanca Nurazer,  122-202130167-1
Cylinaer Yumbar: E3C 143262 Cy Inder Valuma: 4.4 CF
Laoaratory; 124« Durizn (S&F7 - ME Cyander Pressure: 2015 PRIZ
PGP Nuroer, Bazoz: “alve Dutlet: €ED

Gy Coda GO MO,NOR S0F BA_N Cerffication Date Jun 21, 2021

Expiration Date: Jup 27, 2024

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsu 41, Sukhumvit Aoad, Bangehak, Phrakhanong, Bangkok 10260

Tel. 0 2763 2828 Fax D 2763 2600 www. E-mait uaedu com
MULTI-POINT GAS TEST REPORT
Test Date : Nov 9,2023
Equipment : Gas Analyzer (S02) Model : 431
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1201778115

Standard Gas Concentration
Sulphur Dioxide (S02) 44.68

Nitric Oxide (NO) 45.94
Methane (CHa) -

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 24,2024

pi Detai
PPM  Manufacturer : Thermo SCIENTIFIC
PPM Model : 146i

PPM Serial Number : 1180540071

Multi-point gas test data

p———
Canlfazadas sarfarmed “LRR -
BO3H 2511 Lieng Ihe agedy S20aIIes WS Anabcacd o 4 cpicn fe -y el
Zu s azaaen 5
ANALYTICAL RESULTS
Companant Requegied Actusl Protooa) Total Relathve Aasay
Canentrailpn Canceniralion Mathad Uneertainty
HGX 4500 229 w59 2P a1 +1 ¢ 4% MST Trup=ablc
HITRC C#DE 500 =2 «5.94 PPM a1 & ¢ 4% MIZT Trapoatde a &
u . AT R R AIENE, DRt 0T
EE;;‘&?“::?:E;DC 4:.&) 221 S6BU PP G +11.0%5 hIST Tromank BN A0 T O
13t E CduccEw 96l PPM 1] 4T L
CarBCH ol = 0.7% hIST Irzseabia CEAALR
F— —
CALIBRATION STANDARDS
Type 0 Cylinder Nu Unrcariamby i Dete
NI 2003120 TCTOENSE 43 52 PPY MTRIC OXIDEH AD0EN Pub 02, 2035
PRk 5539 DafsGey 231 PR hiTRCGLN LIDXINFAIR, Fab 20, 2920
GHS 40142058102 TERS5AI 4248 FEM R HGEEN BIOKICER TREGEN Fan 18, 2025
RTHR 1EC11042 coATIZE Ah.C2 PR 5L FUA CICKIDEHITROGLH dan 3T H0EE
hERM taEncE CoauzrT 9B @ FFM SARECH MOKOXIDENITROGE Y Wik ©E, 2uas
o SEEFRK 01 330 1282 3008 15 3117 i1e-isn 30 Km GRIIS _Sed i '1'n anmzy an: nol pasd 0 v n-ayers '
ANALYTICAL EQUIFMENT
InstrumeniMahe/Mordel Addlytical Prineiple Laal
Hooler €700 AFRINE 1333 L0 FTIR An I3, 2021
14 oAl £T00 ARRTAL 1233 HO FTIR w39, 2
T coinl £707 4R ROHU 1333 NOE iR 35, 221
TMeclol £700 AFAUINILLE 532 FTIR, e 3.

Triad Date Avsilable Upsn Request
NOTES: P 45221072807

GRUES WT 73 a0kp

HETWT: &7

The anuiytical tesl results rezoitwl on this cartilicstz relste ahly to

the cylinder number speclied

above. This cyncludes the tew report.

Approvad for Reloase

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsu 41, Sukhumvit Aoad, Bangehak, Phrakhanong, Bangkok 10260

ACCREDITED)

L Py A

Reference Value (ppb) ‘"“'V‘;;:)'"'“V Difference Error | Percent Error [  [% Error ]
level 1 [zero 0.0 0.7 0.70 0.70 0.70
level 2 [20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 [40.00% 200.0 2008 0.80 0.40 0.40
Level 4 [60.00% 300.0 3009 0.90 0.30 0.30
Level 5 E.oo% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb ‘Average Difference (%) 0.40
“Acceptable Limit + 5%
450 Point Gas Test Chart
~ 40
2
g
¥ 300 e
2 20
S 200
2 1m0
2 o0
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Di
Calculate by Approve by

Tel, 0 2763 2628 Fax 0 2763 2800 www. E-

At (e com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 3,2023
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer: _Thermo SCIENTIFIC Serial Number : 1182920012
ne ncentration lutor Detai
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024
Multi-point gas test data
Reference Value (ppb) A"a'y'(;:)'s"'ay Difference Error | Percent Error|  [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.5 0.50 .2! 2!
Level 4 60.00% 300.0 300.9 0.90 .3 .3
Level 5 80.00% 400.0 400.0 0.00 .0 .00
Remark : Measuring Range 500.0 ppb Average Difference (%, 3
:Acceptable Limit £ 5%
int Gas Test Chart
450
— 400
3
5 350
¥ 300
& 20
2 200
2 150
£ 0
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by

«eeNOX.../... 2023,

Page 1of 1

enanslupmury

Page 1o 1 enenslununs
United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udameuk 41, Sukhumvit Aoad, Bangchak, Phrakhanang, Bangkok 10260
Tol. 0 2763 2628 Fax 0 2763 2000 www. E-mait e com
MULTI-POINT GAS TEST REPORT
Test Date : Nov 9,2023
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer: _Thermo SCIENTIFIC Serial Number : 1182920015
ndare ncent n Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024

Multi-point gas test data

Reference Value (ppb) ‘"a'yz(:’:)'s"'ay Difference Error | Percent Error |  [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100. 100. . .60 .60
Level 3 140.00% 200. 200.. . .45 .45
Level 4 60.00% 300. 300. . .27 .27
Level 5 80.00% 400. 400. .| .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40
:Acceptable Limit + 5%
450 Point Gas Test Chart
400
g w0
F 300
g 250
S 200
:; 150
£ 100
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer D
Calculate by Approve by

Page 1 of 1

enanslupmuny




United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsu 41, Sukhumvit Aoad, Bangehak, Phrakhanong, Bangkok 10260
Tal, 0 2763 2828 Fax D 2763 2800 www. E-

Adrpas STedplty Guves
alrgra US4, LLC
byo Uziled 1o

-fligas

0 LUk ey

el com

MULTI-POINT GAS TEST REPORT

Test Date

: CERTIFICATE OF ANALYSIS
 Nov 3,2023 . Grade of Product: EPA Protocol

) . 3 #art burnber: FCANGDETS AL Reforanca Huraser, 122202 1240671
Equipment : Gas Analyzer (S02) Model : Cylinaer Yumber:  E3C 143762 Cy inde Yalume: 1464 GF
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920016 Laoaratory; 124« Durizn (S&F7 - ME Cyander Pressure: 2015 PRIZ
PGP Nuroer, B2 “alve Outlet: €ED
Gy Coda GO MO,NOR S0F BA_N Cerffication Date Jun 21, 2621
s Gas C o Dilutor Detai il :
Ekpiration Date:  Jfup 21, 2024
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Can s serfomed Rin iy P Ao anert (85,
6i BONH B wieng Ihe ansmy recezeres e Rk led 1ol e ulokl rrizal
Nitric Oxide (NO) 45.94 PPM  Model : 146i 7 GANG W At Bl ol Znafinss ik of D51, “awe ymna e
., &
Methane (CHa) - PPM  Serial Number : 1180540071 i
Carbon Monoxide (CO) 984.8 ANALVTICAL KESULTS
Cylinder No. : EB0143262
Companant Requegied Actusl Protoce Total Relative Ragay
Expiration Date : Jun 24,2024 Gansentraflen  Gancendratlon Mathad Uneertain Dalas
pi
G 4500 =50 <596 PR ER +1* 1% MET Trapeabic 03 AZ0ET, UG 7
Multi-point gas test data HITRC e 5,00 = <5.49 PPM 3 b+ 4% KT Trapzatle G0, D64 0T
SULFLA JItxpE 44,60 =70 wt B FHM G1 +1.6% hIST ramant AN BT FA
Analyzer Display | E Percent Error |  [% Error ] CARBOR MUNDEIDE  -iuG SFN Sie.0 FFM 1] +i-0.7% hIST Irzseabin LR
Reference Value (ppb) (ppb) Difference Error f HITROELM Balar=c
P
Level 1 |zero 0.0 0.7 0.70 070 0.70 -
v Too05 000 1009 0.90 0.89 0.89 CALIBRATION STANDARDS o
P ey 2008 050 0.40 0.40 Type 1ot D Gylinder Nu Concentration Limeariainky Expiratinn Dete
LZVE 4 50'00n/: 3000 300.7 0.70 023 0.23 MIT 2009120 TCTOBSE 49 A2 PPM NITRIC DAIDH ROGEN Pan2, 205
= .00% 400.0 400.0 0.00 0.00 0.00 PRk “Fi39 D850y 231 PRI W TRCGEN LIDEINF&IR Fab 20, 2920
Level 5 __|80.00% . - Average Difference (%) 0.44 GHS ACIAZIREE 02 el L] 4345 PR R HGEEN DIOKICEN TREGER, Fan 10, 2025
Remark : Measuring Range 500.0 ppb L Average Differenc KIHM AECT ootz 4G5 PR 5L FUA CICKIDEHITRO G dan 17, BHIER
:Acceptable Limit £ 5% hTRR 198 e Coa34zrT 9B 2 FFM SARECM KWOKDRIDEMITRA5S Y LY PR T
T FRK 01 TEY 12w 2008 |5 2117 .0 iElcoaize o e GRS Lsed NC1namazyan: nol paid of I f-ayee
int Gas Test Chart
450 ANALYTICAL EQUIFMENT
3 402 InstrumenyMahe/Model Adlalytical Pringiple Lasat
2 220 L ssor| H et £700 AFRI0C 1333 Gy FTIF: 133, 2021
g I iRl 707 ARRIBL 5 HO FTIR: 33, 2021
g 20 T oAl 70 4RI 1333 HOZ (a3 < 35, 2021
§ 20 Meciol E700 AFROUY 1A% 502 FTIR, 1 3L g
- —— — S
& 10 Triad Date Aveilable Upan Request
% NOTES: P 45221072807
0 50 100 150 200 250 300 350 400 450 GHOSS WT 23 A0kp
Reference value (ppb) HETIWT: &7y

Calculate by Approve by

The anuiytical tesl results rezoitwl on this cartilicstz relste ahly to
the cylinder nuber speclied abave. This cuncludes the e report,

ACCREDITED)
REDITED]

T Approvad for Relonzs Lﬂa;&%ﬂuﬂ

Page 10f 1

enanslupury

WETEOROLOGICAL DEPARTMENT

4353 Sukhumviy, Bangna, F 1!

Calibration Certificate

THAL ME:

CORCLOGICAL DEPARTMENT

1353 Sukbumvit, Bongns, Bangkol

) Tel, 08 1-454-2804,0-23

The Result of Calibration
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THA! METEOROLOGICALE DEPARTMENT

4353 Sukhmyit, Bungn, Banghok 10260 Tel 051-454-2H04,0-2399-0460

THAT METEOROLOGICAL DEPARTMENT

4353 Subhwmvly, Bangna, Bunghok 10268 Tel. 1 -454-2804,0-2399-M6%

The Result of Calibration The Result of Calibration
Certification Na, 39023 Certification No. ¥K123
| Mevenber, 2023 Page + X of & 1 Movember, HiZ3 Page : o of §
Standard Barometer Tersted Baramesar Coerction Standard Barometer Testar Baromaler Corraction

Presaura Frassurs: Preszure Preawine

O R o0g 0E8 L 767 %
frrgal o Lk TH5.68 TEE L k]|
1007, 53 oot w13 a5 66 o1
1006 400 toat 010 TG T 0.4
1005.7% o 036 78540 786 (2]
10050 1000 050 TES 00 i 0o
1008 28 006 028 TETT 786 023
008,06 1006 s 64 B0 £ 0o
10015 84 10E -6 e 2 764 D.aa
1005.48 1005 L] TEAAT 75 o7
10054 1010 03 Thrar 757 027
100,78 e 0.3 TET 3R 57 038
100059 1008 LT 75133 i a3
100,44 \oog [P TETAE TaT 018
TE0804 oo [+ 5699 7ar am
1008.80 1000 Q1 THETE 87T axn
1007 BB 1ol 0,34 TasE e R
100620 oz 04 THEX TEE o3
05 28 roon iy} a4 756

104,58 100E -0.a4 anAa E:2]

Ayarags Average

Calibrated by + C\H:Lam?-L

Mr. Warcharapol Subwar

Calibeated by L\L&]ﬂﬂa&

Mir, Wtehamupal Subwat

Mechanseul Enginesr Mechsnical Engineer

wonaslueauny

IWNOVATIVE I IMENT CAL LA TION LAY
IO ATIVE TRTTNL AT 0. LT EAD OFF ]
LA 1 ST ST ENARTON 11 TSN RANE AT,

AP TEARCL HLE BAMUIT FRARAS PN I 1 Bl FHARAND

UL AT e B0 1A N1 T T

THA! METEOROLOGICAL DEPARTMENT

4353 Bukhumvit, Dangoa, Bangkok 10260 Tel, H1-454-2504,0-2300-0460 e o8 Calitmution
Customor
. N : UNITED ANALYST AND ENGINEERING Certificate Mo © 23ACT-113
The Result of Calibration CONEULTRANT Co.LTD: Request No © Req-2025-1544
Adddresy K Sai Udormsuk 41, Suklumidl Roud. Basysehak,

Certification No. 190423 Prakanong, Bangkak 10360

bt fa3. e Unlt Usder Caliration Datulls
Measimerne feen Acoussic Calibraine Cluss ; I
- Sandard Tamperatura Sansor Aeading Manufacmurer - 0lds Range : 54 d8 1000 He
i Faming Caraiorn Mode] : CALS] ntrvme Sounn | Llsed
c e ‘c Serinl Nuber $065
4517 L (2] 0 LA EFM. 16772561
21 30 ot
Calibration Esvirnament and Detaily
i E 08 Temperature (T
Humidity {504 20 %4tH )
Harametrse Prossure -~ < (1015 2104 hi'a )
Received Date <20 July 2023
Calitiration Diite = & August 2023

Licution of Colibmtive. = LAB | Acouslie
Calibration Procedus In-house method CP-ACT02 ased an [ECT 809222017 Elesimasnustics - Soemt calibralors

Reference Standsrd Mudel Herial Number Traveahle Due Caliteratian

Sound Calibnor SV 35A SRO7S EEl 31 Muy 2024
Callbeuted by = C 1 THI Mulimeter 0035 1047765 NIMT 31 January 2024
Traceability * 'Ihis certificate providoss tracesbility of measirement 1o ecognized mstions] standard, and 1o the

e, Watcharapol Subwat
Menhanical Englneer reiibientaon of the intermtional Sysem of Units (511
Note

The reparted uncertaingy e baged oo standand uncestaiety mliiplied by the Coverage Foctor k=2, providing o level of

confidence approximately 85 %

Callhruted Ry : e Approved By :
Me Moppadon  Lisssgar Mr. Pacit Mathavern
Service Colibration Engineer Calibeution Engineer Supervisor
lssue Dinte t A4 August 1023

wnasluruny - ~isnaeaugy



RSOV ATTVE INSTRUMENT CALIEA 30N LAD

PRNOIVATIVE IMETRUMENT (40, LTI AT ETTws

T NI T, S TINAKCIUS § 1 TARINN MARE RATS
AREPHICIE A P SAMILYE IRAK AN FRUAIECE (U5 AL AYD

TEL: bR TR | A SR

Certificaty No : 23-ACT-1 15
Roquest Ny - Rig-2023-1544

Sound pressure leved Culibration Results 1 Without Adjistmont
Calibeation Range | Without (01 {dl) i e
() Mesred | Eeror Mesired | Eevor (edB) | Chst (4 dB)

4 B /1000 He v | A S 014 028

Frequency of Saund prisesce level

Calibratinn Rasge ‘Withuut Adjustment Adjuvtment Uncerininty | Accoptance fimit
(Ha) Meswured (He) | Eeror (%) | Messured (B Error (%l | (%) | Gl ) (29)
G4 R 1000 Hir o | o R — 0l (5

Totul Hurmonic Distartion plas Neise of Sound pressore level (THDHN %)

Calibrution Range Without Adjustment Adjustment ¢ Acuepl
{Hz} Messured { %) Measured {%a) {4 %) Class 1 | &+ %)
O o ¢ 1000 He 012 5 L4 15
Nire ;.

Rt i it IECHIAI 2011 €l |

.
-1 I o iy
End af Calibiratio
gt
b OO UAU

Gartiflcits Number 2023003061
T widapsoe & usad wih the prasep| R
& Fromuenty Sound Pressure Level 114 88 ro 30 P
P wit n 3 ANSUASA §1 41 4P

Frattorn appedvil B (EC 167743001 ¢ ANSIARSA 514-2017drl 1 succonstlly camptatng Dy Pk Techikcs Sundosansial)
(PTE: o0 2007 H-03 rilpennce number FTE-1. 724004216

submitied for lessng ¥ »« mumhﬂmlECBlﬂbﬂ ?ﬂll'mﬂlsl 42014/Part.
5 wras publicly svatatie. front g indopandant
Iesting crganizstion responinible kor sporving the e dw&mmw in sgnduion wilh [EC §1672-2.2003 1
ANSIASA S1.4-201 4IP3t 2, 10 el AT e ol o sounet el st (Ul conformest 1 S class 1 spsislicalion in 1EC
IETGTE1 013 | ANEUASA 5 42014/ urt 1, s souind el muint st for 0 the clnan IEC
FIRTZ-1 201 ( ANSUASS 51 420167t 1

Stnudards Used
Thesrripting Callimis  CalThoe Cul Sandand
Lrsce Piavin ©AL9| Rnidust Inteimity Calitator 022 0030900 e
Hurt Seoentific 2361 Tempernues Brhs WADEM WAL [
Larwer D CALING Acnuistic Calibrator 0220731 MA7-21 [
Lirsce: Divin bfodal B 1 WD 20222 T
PR 3TIALI2 dnch Prepodurized Prossure Micrigbose 0054500 034-05-0n (L
SRS D510 LUia Luw Destortkm Tensralur 224020 2023413249 oT8Is.
Lo Pivin 12" Pressplifis far Modet 831 Type | TN IR PERLOGTHA
Acoustic Calibration
Massurad according to IEC FIE72-3:2013 10 and ANSI 51.4-2014 Pan 3: 10
Miasurement st Reesalt Lirwer Lbmit Lt Fapunded
g o Mppertien e
1000 He 14 113.80 11420 0 Pass
Loaded Circuit Sensitivity
| Tt Hesnit Lawer Limit Uppar Limi Expanidud
s Wl ViEal [ IVIO WSl ViR Csceriayn)
1000 Ha 5T 5244 48,33 014 Parss

— Enil of wrnssrement vesuls—

Acoustic Signal Tests, C-weighting

Maozsurad accerding o IEC §1672-3:7013 12 and ANSI §1,4-3014 Fart 3: 12 using a companson coupler wen Linit Undar Toat
(LAIT) and refgrence SLM using slow time-waighted sound level for compliance 10 G B1672:0:2043 £.5) ANSI 5142074 Pan
185

Feeguey sl Test ot fab]  Fapecid 0BG Uiwer Lt ] Vpper Vot ) Sl
15 a a0 20 50 0z Pess
todi AL 200 - n.ro 023 Pass.
8000 -10a i) 540 160 (E."] Priss

— nd of mesirenment e

LAHSEN DAVIS- A FCH DIVISION

161 West 820 Harh S
P, T 84801, Limsted Sitnies F= 1 &

Thhska-0001

@LARSON DAVIS

AT Page 2al 3 I b e

wonanslaimuny

Calibration Certificate

Coriificuts Mismbur 2023003651

Customer:

Wnized Annlyst and Engincering Connubsnt Cn Lid
i, 41 S Lidmmik 41, St Rosd,

Rasgehak, Phes Khanang,

Masghok, 10368, Thalland

Model Mumber LaT1 FProcedure Nambee  DI0O1.8284

Sortel Numbar (1007304 Taghericiar Jacob Cannon

Test Regutis Pass Callbration Date 73 Mar 3023

Calltration Dua

Initial Candition A& Manidacturad e wijing 184 o j0z5C

Description SoondTrack LsT Cluss 1 Humisity S04 SR 20 RRH
Clasa 1 Sound Laval Melsr Statio Pressure DSB8 WPE 1093 kPa
Firmuane Revision' 2404

Eunlustion Wothod Towtoo with: £ata ropartud f1 ol re 20 pPa.

PCH STTBIE. SN

45733
Lamsan Davis CAL200. SN 8078
LLermain Davls PRMLET. S 077838
Larsan Davis CAL291. SN 0508

Campiiwnce Stamdurcy Compian ard e foilow dards when combinad with
Calibrasan Cenifoate from procedure DI0D1 8370

KEC 608812001 Type 1 ANSES1.4-2014 Class 1
FEC BOB04 2000 Type 1 NS 51 4 (R2006) Typa 1
ECHEzIMe ANSES1.11 (R2006) Class 1
FEC 612602007 Class 1 ANSES1,25 (R2007)

TED B1GT23013 Clasn | ANSL S (RAD0T) Typa 1

Iascing lats canffes Mt ha or mxceeds ol wialad in the neferanced ronedute
funiess cihersse nmsd|. & has been trasceatils ti thy Sy of Unts (51}
theaugh the National irsituin of Standomin aod Tachnmkogy (NIST), or other talinnl ressurermsint el A e
ranuiraments of IBCIES 17025:20417,

Test pelnts with a & in the olumn da nat fall within

Tho quality sysiem m mgsismd & 150 90013015

This eelkration 2enl o the reds and
epmplete. Mo aliowsscn has boen made for e intabiiey of e Leat device due i use, Ume, ais, Such aliwsnces would b made by
s Euviara & wodid

‘Tha uncorsinties wera somputed in nm:ia‘m#h ISO Quida to TSUME A
epvarage tactor s s ety 10 saDieR 1 ks ety
apomvimatery 85% corfidercn el

This ot mafy net e e | except m hut, Led,
e fho eganization issing fhi repor.

n approved sniract ix cinained n wiiting

Camection data from Larson Davis LeT Manal for SoundTrack LT & Soundispart L, 177000 Rew © Sunporting Fimmwars Vevaon
4,05, 20100010

For 1M mimoghones, e Lanon Dives ADPR24 147 1o 157 sdagdor s used wits d e Larsun Dy e

ARG TAVTE — A FLB DRVISI0N QLARSDN_ Dﬁ“‘.s

1681 West 830 Nomb
Prava, UTT #4601, Tnitnd Sale

T -ad0001
IEEETITINAS 1) NN R By 1
.
wnaslumunu
Certificats Numbar J0Z3003601
Self-generated Noise
Maasured WWEC_HW-S‘._N?! 11,1 mnd AKS1 51.4-20%4 P X 11.1
Meamarzment lea Sanus jday
Acwmicihitad At

~ End of mesvurement revadte—

LARSUN DAVES — A PCO DNVISION
1081 Weat 820 Nexth

Prove, LT B460H, Unived Seaies
Tih-o84-0001

SLARSON DAVIS

ERL it e 1)

T

mnms'lu'muqu



%Hﬁﬁn Certificate

Cuwformer,

Vlted Analysi sl Vangins sy Cimaidiant Ca Lt
P W1 Sl Dsbomsua 41, Sublisanis Roed,
Maingrbk, Phrin Khamees,

Bunghok, 10268, Theiland

Maodnl Number  1LeT1 Frocedurs Number D000 B3TE
Sovial Misnbor  KIOTI0L Tachminizsn Jansb Camnon
Tout Rasidbs Pass Cabbration Dats 23 Mar 023
Calbration Duw
Initinl Condition  As Manufamiurod Tempatire 2957 ¢ r02sT
Daneriptinn SaundTred LsT Class 1 Hurmitity SI3 WAM L20%RH
Clans 1 Sount Lavel Matsr Static Pressure BI12 kP +0136Pa
Firmware Rewipion: 2404
Evaluation Mathod Tasted slectricatly usng Larson Dievs PRMLIT 1 SN 077639 and a 120 pF capeeitor 1o smulals
iricraphara cagscilance, ata repatied o di e 20 198 assuming 8 sensEty of 5.0
myiPe.
Standards i s Teilowing

Calliation Ceriifiats fom protadune N0 T8384:

|EC BDEG1-2001 Type 1 ANSIE1 42014 Clesss 1

1EC GIB04:3000 Typa 1 ANSH 518 (R2006) Type 1
|EC B1262:2002 ANSI 5126 (R200T)
|EC BGT22013 Clann 1 NI 5143 (RI0DT) Typa 1

|EC 612602001 Class 1

Ismang st cortitess (hal the pemimen descriond

ANSIS1.11 (A200) Class 1

imcabi 1 fhy

f naed). It il Uit 151}

gt bt oy (NIST). or aier utoe, anc masin e
euirEmeres ol ISCAES TTO25HHT. Tawt paints i tha s mat Tl
neepe of stcrediutinn.

T gty Wyt b Tegisteeed 0 150 9001 T0HE:

This calitration is a dnect compansan of the untt undlrlndbﬂuld.lﬂ refererce siandarh and did not involve arry sapling plane ¥
i

comjilste. fur s, time, vk fch slownnies winkd be made by
e cilsfioerer = nended

The uncariainties were sumpuied iy sezoraece with the 150 Dulde ot Uncerisingy =TT
exmrngs Thetnr of spprasimutiy 2 algma (6=2) ins bean spptad L2 e g =
spoedmutedy 15% contdance vl

This repart ey not be reprocuced, b, unl approved ahsyad L witing

fram fha arganization imsuing Fix repart

Coamection datn fram Larson Davis LeT Manual for SoundTrack LeT & ScundExon Let, 77001 Ry D Suppoding Fimmane Yeesion

408, 280810

Calibralian Ghack Freessney: 1000 Kz, Ratannc Soond Prassims Leval 114 08 m 20 iPa

LARSON DAVIS— A PCI INVISION
L% Weal B30 Nexih.

Brove, UT #am1, Unitsd Sones
T16-fiH4-0001

SRR e

LARSON DAVIS

MR T R

wonaslueauny

Cartifioatn Number 2021001633
Z-weight Fiker Response
14 s
s
[ b}
e A S wmE
@ nr
2 o w - & B, (] a
a2
- i
i “
e .?E
aa “
1 " o0 200 saug 000
Freguanzy [Hz]

—ETE TSR e LT LTIE e e it

furrrad g 0 1EC B1672-3:201 13 and ANSI 5143048 Part 3. 13 for compliance lo
RGIMIM‘SS.‘I.EC MEIMIOIMQ)Z TEC BO04:2000 f. ANSE 51,4196 (R2008] 5.1 whdd 5.2.9) ANSES 43074 Part 1155

Frequency jile Test Hewit (A8 Devintisn 0] Tarwer lienit jT5]  Upper lrie &1
831 <040 040 111 (=)
EL10 <106 .05 -0.30 030
125,88 0,04 .04 0,30 03
5118 4,05 005 050 030
501,18 403 .03 030 030
1.000.00 0.00 0.00 -0.30 030
1,805.20 a0 401 030 030
496107 .00 0.00 030 03
T3 .08 .04 030 030
15448.53 .08 008 Q42 (3
G EE 4.8 .35 0.9 41

—=Emil of mwmmurement revalis—

Tapanded
re—————
LRE) Pasg
65 Pasa
115 Py
A4 Pass.
[ Fass
615 Pag
B8 Pass
01§ Pasa.
.15 Pass
515 Fass
15 Pang

LARSON DAVIS - A PCB DIVISION
TBH] Wit 320 Mty

Prova, LIT 8601, Unided Saates
Tli-gs4-0001

AT

SLARSON DAVIS

T 4T e e}

wonanslaimuny

Ireseriptlun
Thart Seiomtific 2626-H Temperatan: Probe
SRS DSIA0 Ul Low Distortivn Gonerter

Cinrtifigate Numbar 2027007631

5 i
Calllue sl bue Cal Stanibari
WAL IRI05-29 ONRTR
FER ST R L] o0

LARSON DAVIS ~ A PUB DIVISION
14%1 Wout BX0 North

Prove, UT Sa01. United Sumes.
THE-ARe-0!

MLTIILAT

SLARSON DAVIS

Page2all DL T e
wnaslumunu
Cartificete Numbar 3027007831
A d Broadband Log Linearity: 8,000.00 Hz

Ervat B}
a
f

ma

il wo e

I

16 and ANSI 51 .4-2004 Pot 31 16 for complance ko EC B1R72-1.20°

st
BB, IED B0A04:2000 e:.\aenmm Ms‘ & (RO 6.9, ANSE 51 4-2004 Purt 1 5.8, ANS1 51 43 (R2007) 8.2

Level 1]
.00
(3700
38,00

Erver ] L ] i Eopmnded gy
[ 4,70 %] 016 Pass
045 0.7 .70
[ 0,78 070
020 0,70 0.7
015 074 (50]
01 L7 nrn
008 470 o7
04 470 070
ooz L.70 0
(3 470 o7

201 470 07
bz .70 o
005 A7 (1]
-no4 AT 0.7
-0 4170 o7
07 <1 o
047 A0 (571
047 4 070
.08 070 070
007 .70 0.7
047 170 a7
0407 470 0
007 270 0.7
o0 470 07
-0 410 0.0
K] <010 .70
o000 =570 .
-0 400 070
-0 470 0,30
a1 b0 07
a0 070 0.7
-0.61 -0.70 a7
-0 .70 0.7
-0 .70 070
002 070 0.7

LARSON DAVIS - A PCB DIVISION
K1 West 820 North

Prava, LT #4601, United Siutes
Thh-af-0001

L AT

e

Tage 4o P e 1

mnms'lu'muqu



Cetificate Numbar 2023003831
Paak Riss Tima
P 50 sme o IE A A ANSH S A
Aviplilasle JW|  Prartion ] Tt Meaubt (] Lawer Boule (0] Upper lluit (48] et
13788 a0 Negative Pulse. 138,19 13574 13814 15 Pass.
Pastve Pulse 135,30 113,73 a7 015 Pas
W Negaiive Pules: 16 T4 VagTa @15 Pas
ot Pulse 13436 T 13573 015 Pasr
<= End of inessurement revelis-.
Positive Pulse Crest Factor
200 ps pulso tosts at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Faskr mamsuned acooig (6 (EC B0061:2001 5,42 and ARSI 51 4-1583 (R2008) 442
Amplitude T4V Crest Fachur Tk Roall (4] Vol fil} FEapanded Uncrviainiy (] Rl
13665 g ovLD +0.50 051 Pags
5 ono 41,00 0154 Pss.
1 ovin 1,60 0187 Prss
126,60 a a2 1050 0151 FPass.
5 11 £1.00 L85 Pass.
0 ovLD 150 015¢ Pasa
86 3 013 + 050 0361 Pass.
1] 013 100 LR EE Pass
10 0 1150 045% Pasz
106,65 3 13 +0.80 a5 Pans.
5 1,35 +1.00 [:ELES Pass
10 018 4150 LRCRE Puaa
— Enit of measurvanent resudt—
Negative Pulse Crest Factor
200 = pulss tosts at 2.0, 12.0, 22.0, 32.0 dB8 below Overload Limil
‘Crest Fackr measured accordng to IEC 06812001 94.7 and ANSI 51.4:1883 {R2006) 84,2
Aupiude (4B} Crest Factnr Tese Resale (18] Limiy |45 Expanded Uneerintaty (48] Rawailt
13685 3 oo 080 (R ES Pans
5 ovLo 4100 BAsE Pass
1] ovin +1.50 051 Pasy
126,85 1 4 080 [ALE Fans
5 442 £ 100 0164 Pass
"0 oo +150 5% Pass
1106 3 .93 +0.50 295% Pasy
5 013 +1.00 015% Pass
0 435 +150 098¢ Paus
10488 3 12 +0.50 015% Pasy
B 011 +1.00 [REES Pass
i A4 + 150 BB Py

—End of psasuroment revisdis—

LARSON DAVIS— A PCB DIVISION

e i ©LARSON DAVIS
Tli-ghd-i01 . ROE TIION
OIS Traye 3 ui # TN BT T

wonaslueauny

Certificate Number 2073003837

1i3-Octave Seil-Ganerated Noise

Momsured Leve| (48]

" ur i toctans
The SLA s a0 low vange

Frvuency (] Teat et (1] Epper it ) Teemlt
63 1|24 a0 Pass
a.00 1845 4,00 Pass
10.00 16,85 &80 Pass
1250 187 .00 Pass
16.00 =0 Pass.
20.00 240 Pass
2500 230 Pass
.50 21.50 Pass
400 0.20 Pass.
£0.00 18.80 Pass
53,00 1760 Poss
B0.00 18460 Pass
100,00 16580 Pass
125.00 AT Pass
160,00 1850 Pags
200,00 1520 Pass
250.00 1820 Poss
315,00 TR Pass
400,00 1870 Prgs
500,00 16.00 Pass
60,00 1660 Ppas.
An0.o0 17 Pass
1.000.00 o0 Pass
290,00 1690 Paas
1,600.00 TRA0 Poss.
4,000,400 2080 Pasd
2,500.00 2T Pass.
315000 2260 Pass.
4,00000 23.50 Pass
500000 2850 Pass
§.300.00 2550 Pass
8,000.00 850 Pasp
10,000.00 40 Paan.
1250000 2850 Faas
16,000.00 2850 Pass
0.00000 3040 Peen

LARSON DAVES - A PO DEVISION
FEE] Weal B2 North

Prove, UT B4801 United Staies
Tis-fiRg-00|

©LARSON DAVIS

L gt s

EEEL TN

wonanslaimuny

Certificate Number 202J003633

Gain
Gam meesirod acoarding lo lE&_J(i“i.’Hﬂlll) 17.3 s 17.4 und ANSH 5142014 Part 3 173 500 174 )
Mot et Mesil 61 Lowee B[40 Uper i ) ""‘::T‘ f—
0dB Gain L) Ba.ga W10 0s Pass
0 dB Gain, Linearity 4100 40,30 .70 016 Pt
OBA Low Range 94,00 8380 3410 .15 P
OB Nommal Range w400 B340 400 0,15 Pam
~ el ul meusnrement pesiiliz—
Broadband Nolse Floor
1ot 32003 1.2 wnd ANSH 5142014 Fan 3 11,2
Muswnremim Pt sl |47 Uipper it [i1H] e
Akt Meini Floor 2843 2600 Pass
Cuight Nalsa Floor 2893 35,00 Pass
Z-waight Milsn Flogr 3344 B0 Pass

= Kl ul mussurement rsslie—

Total Harmonic Distortion
Metaured using 13-Octwe (e
Mrzauremen Toneii [0y Loweebluk By | ToperLllldl) L Lo Reeault
10 Hz Sigrat 135.78 135,05 136,48 (X Pasz
THD 585 56,00 0oty Pass
THIMN A28z 5800 001 % Pass
~ Fosil i mensuremsemt results—

LARSCHY DAVIS ~ 4 PER DIVISION
1681 Weat 520 Narth

Fruv, LT R4, Unitedd Stabes
T1o-684-0001

OLARSON DAVIS

SEEAIITEIAT L KA S

wnmi‘lu'muqu

Garfifizats Numbar 207353631

— i af iepari=

Signanry| gk Chevdh.

LARSON DAVIE = A TUR DIVISION
165} Wisdl B0 Nordh

Provo, UT $4601, Usired Sty
THI-BE4-0001

®LARSON DAVIS

IR Pegefof Do b e 3

mna'ﬁ'himuqu



Carfificate Mirmber 2023003663
- . . 142 adapior s usnd wit e presel e
Calibration Certificate e S e
Crrlificaty Mumber 2023003663

Customar:
Unbteat Aualyst and Engineering Commltast Cu Lid
P, 1 Sk Udlarow 41, Skt ot

Trem B GIETI-EU04T | ANSUAEA $1.4-2014Pard.

Pt apprval for EG FITE-1-2013 { ANBIASA 51 4-2014Pn | succeashully corpiema by Physlksliscn-Technischs lordmmmnpest

el Pirm Kmens, (FTH] o 2007-10-48 ufirencs minibar FTE-Y, 7214312,
Basghok, 10360, Thalkiod
oorptelnd th et o IFG B2/ A 4Pt
Model Mumbee  LiT? Procadure Number  DOD0Y.3384 i e
Sarial Numbar 0007305 Tmahwician s Claprioe I:I.x:uamnmnmﬁal m;::undnuind:ﬁrn:m\:’aum.hm ma».n:l:!ym!lnnh_m;gr?efmnsnl
Tout Pass l.'m:::ﬂm 2 ANFUASA S ATO1AF I L, te demonsrin i Mo model of sound il main ily conormad 5o iha class 1 specficsions in [EC
initlal Condition . A& Manfsctursd . ; BB 12013 ) ANSUASA ST 4004t 1, me—r 1o the clnss
Nonsisteibury e e sp2s'C FAGTZ A0 | ANSHASA St A-2014 Mt 1
Description SoumdTrack LT Glass | Humidity T WRH £20%RH -
Clesss 1 Sourd Leval Matar Static Prossure BEHT kPa 3 DTIKPR -
Firmware Rusdalan. 2404 Duscriglhus CalTate  Cal e ot Standanil
Larvon Davis CALIS] Resideal nimity Caliboator H-0R R
Evalustion Method Tosted with: Data reportad in o e 20 pPa. Hunt Seientific 61 Tempeturs Probe P26 10079%
Larson Diavie CALZ00, 5N 5070 Lrson Dyl CAL2H Acoustic Calibrator 0073 0T
Larson Davis CALZE. SN 108 Lo Dl Moakel 531 033 ik
Lardon Davis PRMLCTY, SN 077640 PCWITIALD 12 inch Prepolurizod Pressse Microphone 230000 2024-0040n UOTIRS
PCE STTROZ S/ 345234 5125 1IR360 Llira Low Dissostiem Ceniersbor HILGLM IR 7RIS
ifi B | -28 MS-06-IN PCBHAMTEY
Compiiance Standrdn  oenpliant anit rdards winen combined wills Lstom Eoev 112 Pemumplifi: for DAl 2 Tipe | W
Callbration Gertificats from procedure DOGH B3TE:
Acoustic Calibration
Eg m::ﬁ; T 4 ::z ::':';:” Q:'_‘r'; 2= Meusired nceording fa [EG B1672-3:2013 10 and ANS| §1.4-2014 Pan & 10
2000 Type A [R2005) Typa L :
IEC 592522007 ANEES1.11 (RED0S) Clans 1 Musmnest Tint et () Lower Lisit WB)  Upper Linilt i) LG ey el
IEC §1260:2001 Chiss. | ANSES1,25 (R2DAT) 1000 He 1ad 11380 11420 B Pass
IEC 6167212013 Ulzs | ANSI 5143 (HAKIT) Typo 1
Inmsing bk enrifiis i s i Loaded Circuit Sensitivity
s . K has been Syatmmn o Ui {541
rough ol ogy (WET), ar cther institines, and mawte te Meuservment Tesa Result Lower Lindt U Limnie Eapanded Rl
tinemank of ISCHIEC 170269017 (it e ¥ ) P (B re] Vi Fa) dlred ¥ Paf Unreriainky W]
e @ Inberatory's 1000 e .60 a4 4833 04 Pass

— End of myassressent resub-
Thw qualfty syvitern im regisiined Lo [S0 800 J016.

T ol i b  dinacs cnmparizon of the int under st to i sandards and Acoustic Signal Tests, C-weighti
camplate. N uiowiarca hes heen mads e i nstabiby of e test devioe due fo e, lime, oz, Such slkwarces wousd e made by Musured according to [EG S1ET2-3:2013 12 and ANSH 51,4-2014 Ban 3: 12 using a comparson coupler wih Unk Under Test

[ [UIT) i teeraness LM using, siow ime-waighind scund lovel for compliance 1 IEC 81872-1:2011 5.5 ANSHS14-2014 Pert

B accartnca Wit : i i Hi0uM), A s

carveragn factur apied 1 the napreas e ) Expanded.

sipraieatid B forhdare o Fergsmey 1] Tost Rewil [0 Eapecied fN|  Lowes Limit [08)  Upper Limis i) SRR Mt

T e i kcation of an approyed asiract i chinined in writng b s b i S i

T giggtion g s opest ' e 1008 06 000 a7 o B2y Pess
oo am a0 550 150 03y s

Comeciion: i fromm Larson D LT Marual for & Lt 17001 R i Versian

408 it ~ End of messarement resubis—

Far 11* mizogonas, the Laman Devis ADPCM 14® 1o LG aduptor (8 used wih thi cabbrstors aed e Larun Oavs ADPOA3 147 10
LARSON DAVIS —A PCB INVISION
LK1 West 20 Neetl
Provo, UT #4601, Uinited Stles
IS ERA001

CARECH TS - A PLB DIVISIoN
®LARSON DAVIS P s s
s i The-sRe401

©LARSON DAVIS

0N JADS i 0 BRALHTI Page2ar3 v pa e )
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lﬂﬂﬂ"ﬂ‘hjﬂ‘wﬂﬂ wna11'himuqu

Cartificatn Nunther 2023003683

Beliueene Nolss Calibration Certificate

2013 1.1 onit ANSI 5142014 Par 3 1,1

Curstamar;
Test Resily R Usliod Analyat s Engineering Consatiant Cn Ll
042 N M1 Sal Udvmouk A1, Sukhumelt Rosd,
Banpebak, Phrs Khanong,
— i of imeassrpssi svbl— Banghnk, 10268, Thaitsor
Madal Mamber  LxT1 Progedure Nimber D000 8378
Basial Mrmbar  DO0T305 Teehsician Jcaly Catinen
Tast Resulls Pass Calibraicn Date 29 Mar 2023
5 Caliration Due
Initiai Condition Az Maulaclised Tomperatirs A7 ¢ fngs T
Description Sound Track LeT Class 1 Hurnidity 08 WAH +20%RAN
Clines 1 Scnand Level Matar Static Prepsiry 8608 W3 10.13kPa
Frmwiare Revison 2.404
Evvalustion Method Teested elecirizally using Larson Diavis PRMLET 1 SN 077840 and a 12.0 (F capacitor Lo simalale
mictaphane capactuncs. Dala repofied in dB re 20 1P tssuming & microphane ssnaitivity of 0.0
miviPa.

Campliance Standarch Complan 1o Mandschues Spedfications and the ollowing standards when combired with
Catbraton Cartificat from preceduras D001 8344

IEC BOG561-2001 Type 1 ANSEE14-2014 Clams 1
IEC BOH04-2000 Type 1 NS 5t 4 (I Typa 1
IEC §1252:2002 ANS| 5125 (R2007]
IEC E1672:2013 Clags 1 ANSI G143 (R2007] Type |
IEG F1260:2001 Class 1 ARSI ST, [R2006) Class 1
ol o e i e
{urfis otfenwisa Foged]. & NAg boen % the
gk Technology [NSST], or alher sratnotes, and muets tha
eguiTemants of [SOMES 1028:2017. Tust points st column Sa not Bl wiEhin this (dborstors
meapn of acemditation,

The qualty system is regisiersd in 150 8001:2015.

This cublsrtion i # diruct comparmcn of the wrl uhider fest o P lied refererces standards snd did nol ok any sampiing pans in
comrgloiy, N L i for of Vois Skt dudO U 10 L, Vv Wi Scch olownnces woukd be mede by
e CoiFnmer A% nessed.

The sartaintin wore smputed i ammardanc with the 190 Gade to the Exprosson 6f Uncartanty it Messurement (GUML A

ooverage fcr of 2 uigma k=) 0 wpeess uncurisinty &t
approsamataly % canfidence level
Thi pugain] oy net be iprocuced, st el sl i wrting.
o i asganization euing e repor.
— K af Reari— Comuetion dat fram Lareon Davis LaT Manusd tor AT Lt 177007 Rt Fimwars Vassion

4115, 20190010

Cafioratinn Chack Fraquercy: 100 HE Reterenos Soond Presscr Level: 114 48 ne 30 4P

LARSON DAVIS - A POB INVISION TARSON DAVIS - A PCD DIVISION
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THE-AH4-D001 N FTD D IBION TR0 1 hicr
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wnms‘hianu Lﬂnem'lu'muqu



Cartificate Numbar 2033007650
Standarile Useid
Buscriplie Callluie  Cal e Cal Stamtard
Tiire Scfemidiv 36260 Tempesmure Frobe AW IS (T
SieS D0 Lliirs Low Déstimion Generaies FOEIANAT I8 BOTEET
LARSON DAVIS — A PCR DTVISION. B
111 Wiest 520 Norsh
Provn, LT B4601, [sstes] Stwen I.ARSDN DAws
T | A RCH VIRON
TR LWL e b
.
naslumunu
Cartificats Numbar 2023003550
A-welghtod Broadband Log L 8,000.00 Hz
in
"
W 5
g (N LR
s
R b, "3
.E o w8 F " om % a -
ar
a
an
an
an
e i il e i ™
Brriaiid bevis Ity ffoms ntssording o [EC 046T2-32013 18 and ANS 5142014 Part 3 16 for compibance in IEG 816721 213
56, 0 BB 3000 B3, IFC A 2577000 8, ANSI 51,4 (2006} 8.5, ANBI S14-2014 Parf 1) 58, A2 51,43 (RI007) 6.3
Level || EvwcidBl  Lower Buolt |00 Upper st 4000 o Mlm sl
26,00 ] 470 o 016 Pass
arog [ AT o 018 Pess
o 034 AT o 0.18 Pass
30.00 n3s 0.7 0 .98 Fass
40.00 oir .70 ar 016 Pmss
4100 047 470 070 016 Pass
4200 o -0.70 a7 096 Pass
4308 D8 0.7 o7 017 Pass
2400 [T} 470 0 04T Pass
4500 6o 570 070 018 Piess
4600 ot 70 070 696 Posy
4700 -0 470 070 016 Fass
Auo0 0o 470 0 H16 Fass
400 o2 470 oz 0.18 Pass
54,00 000 .70 070 016 Fass
5600 008 .70 0.0 016 Pass
84.00 -p.ar 470 oo 016 Pass
SO0 -oar o R 0.6 Pess
74.00 o .73 070 010 Pss
000 008 070 07 .18 Pass
84,00 -0.08 17 00 014 Puess
ap.00 07 T 07 16 Prss
400 o8 0.7 07 oiE P
6.0 [0 70 070 n1s Pinss
104,00 -0 A0 0o A5 Pass
10800 002 .70 ik 015 Pasa
1400 070 845 Pres
a0 o7 015 il
124,00 0o 015 Pass
128,00 [ W15 Pasa
134.00 () 015 Pass
136,00 070 018 Pass
137.00 070 415 Pass.
138.00 0o 0.15 Pz
130,00 o7 018 e

LARSON DAVIS - A PCR DIVISION
1681 Wiest 320 Munk

Pruva, T 84601, Unnited Staes
T1ES4-0001

LA

SLARSON DAVIS

0 T B £

wonanslaimuny

Cartificate Number 2023003650

Devtatian 48]

Tap] pan ooy

Z-weight Filter Response

"

b

— 2

L - S e
" » an
an
an

1 " kL oo 1000 e

Freguency [Hz|

ol aigrad i of fuguency wishing perfomud

I T ——————E

IES 313

A4 Part 3 13 for compiinnog ta
W B NP1 2013 6.5 IEC BOEST:2007 £.1 and §.2.2: [EL G0004:2000 5 ANS! S 181501 {HI000) 0.6 ana L21; ANSHS1 A-I01 Fart 165

ey {f e Mol [00]  Oeviaten [dN]  Lawer T Ugpectican mtlul Resul
634 s 3 . 233 o5 Pans
(=31 008 .00 030 30 615 Pass
174,88 w3 003 LE] 0.5 nis Pasi
251,18 s .05 0.3 0.3 016 Pasy
50118 E1i)] < 0,30 .30 OiE Pass
1,000,00 Do noo 0.3 0.3 016 Pass
1,885.26 -0z 0.0z 0.3 0,30 018 Pass
388107 D1 -hof 0,30 039 Q16 Pass
794328 a3 2] 0.3 4.3 o1 Pasa
15.048,85 -0.08 008 042 R s Pash
18 88282 o 038 .81 24 018 Pass
= End of mesenremvnl resalis-
LARSON CIAVIS - A P8 DIVISION ®
1681 West K20 North
Prevo, 1T #4601, Unitid Stte LARSUN Dlws
) 8-54-0001 T
RLRRRALTELE VNS0T R ()
.
wnaslumunu
Certificate Numbar 2023003850
Peak Risa Time
ik 544 Wnd ARSI ST . "
Adngileude ] Durssion ] Tewt S Lower iz | e Uit Srpamddh (|
- i ettty et
137.85 4D Negafive Pulse 13627 13881 135,81 014 Fast
Poxiitve Prisa 13838 133,78 195,78 015 Pase
30 Negative Pulse 13432 1981 135:01 0,18 Puss
Posilive Pse 13437 T4RTH 138,78 015 Pass
~ Enil of messaresent seudii-
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
it Focte muosnid scoording b GG BEST.2001 11,43 and ANS! 514 1683 (R2006) 64.2
Admphilute j40} Crest Fastor Tens Hesule [ Lisuits [415] Toapuiled Uscertzinky [l Teumit
136.65 2 VLD = 050 [SE53 Pass
8 oD £1.00 0153 Pras
1o VLD 150 D151 Pass
12685 3 013 £050 6158 Pasa
& 13 =100 nigg Prs
10 ovn +1.50 LSTES Pass
116.85 3 013 +050 0153 Pasq
5 D12 1.0 LS E Pans
10 5.0 £ 150 sAss Proy
10005 ] 043 +000 0451 Pasn
5 ] £1.00 D53 Py
10 A0 +1.50 oy Pasa
— End ul messuremens reslo—
Negative Pulse Crest Factor
200 p= pulse tests o 2.0, 12.0, 22.0, 32.0 dB bolow Overlead Limit
Crongt Fasctor s nzarding 1o 1EG NDB51-2001 84,2 and ANE) S1,4:1983 (R2008) 8.4 2
Amgliende (3] Cress Faptor st Rewuln fibiz] Lty falit] Expandrd Uncortabuty (48] sl
136,88 3 oMo +0.50 0,153 Pss
5 oL 100 o153 Pasg
0 ovu +1.50 (5153 Pam
126,88 3 010 0.5 0751 Pass
a .08 £1.00 0183 Pasa
10 oo +150 0153 Pasa
11685 a o +0.50 a1EL Pass
5 .09 +1,00 0151 Pasa
10 o2 £130 amet Fass
EES 3 a1 £0.50 0154 Pans
4 410 £1.00 0151 P
0 407 2150 [(RLE3 Pass
= Fnd of musvsrement resuliv—

LARSOIN VIS — A PCR DIVISION
1681 Weat 820 Narth.

Frava, LT BA601, Untited Stiries
Titeo8A0001

M-I
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Cartiffate Number 2623003850
Gain
Gan meessod accandng io (EC EHI7332013 173 are 7.4 and ANEI 51.4-2014 Par & 17 3and 174
Jroa— TotRenltjB) Laver it 48] Upperfimcjab| g“"""m Rowilt
0 dB fEam 93.85 4390 a0 0,158 Pasy
0 dB Gain, Linnaty 4118 4010 1.7 o8 Pass
OBA Low Range 94,00 8540 2410 015 Pass
084 Narmial Rangs 9400 FR 94,50 918 Pass
— Endl ul masaromant rovili—
Broadband Nolse Floor
s lEC na2 AFO PR E 112
Messnremest Tt et ] Upper it | 48] s
A-weright Heine Fhooe e 30,00 Pass
Cwaight Maisa Fioor M7 35.00 Pass
gt Molsa Flaor 3288 30.00 Pasz
— End of menmrement revslis—
Total Harmanic Distortion
Meesured using 173-Octave flinrs.
Messuremest Test Wl B Lower Uit Wl Upspor Ll i1} I Sy Renub
103 i Signal 13582 135.05 135,85 018 Fass
™ 5625 58,00 oMy P
THD+N B2 5800 001 ¢ Fss
~ Ead of messureemest resul—
LAREON DAVTS A FUB DTVISION &
1681 Wisst 820 Nurh
Hrovo, T 4460, riod e LARSON DAVIS
Thti-hR-0i | Lfe
ERFIITTRAS N 130001, K491 By 13
la
Cartificate Numbar 2023003650
~ End of Repart=
Slynmory
LATE0N DAVIS ~ A PCB DIVISIoN R
1641 Wit K20 Mardh
P, UIT 4601, Uit Stases I..ARSD" ans
-0 AT "
ELALAB UL T DeRNd) B0 Rew G}

wonanslaimuny

Cartificate Numbar 2023003850

1/3-Octave Sell-Generated Noise

»
»
g ot ey
§ ]
"
i
&
3.
[
1 ma
Thar SLM is mert 1o low range.
Erouuency (i} Teat Rexuft 48] Uger limi [4B]
530 0.3 2460
.00 1885 2400
10.00 LAY 23.50
12.50 a2 2300
18.00 1568 220
20.00 14,53 2240
2500 14.51 2230
.60 12.80 2150
40.00 12156 a0
B0.00 104 1B.60
B3.00 1043 1740
8000 a4 1E40
1000 a4 1680
1E5.00 LES) 150
160.00 8.9 15,50
20000 7 1620
250,00 T84 1640
#15.00 T8 1530
ADD.00 a.0a 1570
Gog.oo B.5O 1B00
30.00 B0 1680
800,00 a7 1730
1,000.00 1028 1010
135000 naz 18.80
1,600.00 JAR- 1880
2f00.00 20080
250000 369 AR
3,180.00 1466 22460
4,000.400 1654 anso
5,000.00 048 2450
5,300,000 s anhn
8,000.00 w|AT B850
10,000.400 1840 274D
42,500.00 044 2850
16,000.00 2144 28:50
0000400 2240 00

= End of messurensent reswity-
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Calibration Certificate

Cortificats Nurbier 2023003664

Customar;

Rnitsit Awatunt und Englusertnyg Consatiant Cs Lid
Ma. 81 Sol Udinenk 41, Subbamyit Buad,
Wangehsh, Phra Kisnmg,

unghiok, 10260, Thuibnd

Model Numbar  LaT! Procedure Number 000070304

Sarigl Mumber (007300 Tachlcipn dwaaly Canran
Tast Resuifs Pass Catbration Date 23 M 023
Cafiration Dus
Ieifel Conltion  Ax Munidyclised Tumparaturs 244 © s028C
Description SeundTrack LaT Clss 1 Husmialify 2 WRH 20 %RH
Chams 1 Baind Ll Meter - Sfatic Pressura BSET kPa £ 013kPn
Firmware Revision: 2,404
Evatuntion Mothod Tisitod with: Data raparted (n o o 20 pFa,
Lison Davs CALZSH, SN D106
PCE ITTHOR, BN 345205
Larson Devis PRMLaTY. SN 677641
Larson Davis CALZON. SN 9078
Complanl ka and fhe Illewing atanmards whan camined wi
Caliration Cartificsin from procedura D000 B3TR:
IEC BO6S1:2001 Typa 1 ANEI§1.4-2014 Ciass |
I BORD&:2000 Type 1 ANS E1.4 (R2008) Tyne 1
IEC 612522008 ANE) 111 [RE00G) Class 1
1EC 812602001 Closs 1 ANS 5125 [RI0DAT)
IEC B1672:2013 Class 1 ANS 5143 (RN 1) Type 1
Ve fnb cerifien it the instrumesnt decibid st in
Lunlsa ap k] imaedie i ihe Syt uf Linis 156
raugh tha Mational |nsituts of Standarss and a o atnar Inmitiina, and mesin fn
it of IBQUES 170382097,
Taat pointa atin fu 5550 of

The uakty systam s ragistamed o 150 §001:2015.

1 iy st 50 i ERb referssncas s ana did no) inwaive any samgdng plns
cormpliiln, Mo sflowminon hes b made for the Insticity of the lost device doe o use, ime, siz. Siich siswances wmuld be made by
tha cusiomer ne pended.

The usoamuinties wane comgutad in accocdanca with tha 18O Guida ta tho Expreasion af Unoermnty in Mescarmmant (GUKE A
rage ot 2 g (k2 has p ity 43 SApren
apprsmainly 6% confidsce kvl

Thin repon may rot be repmduced, except in full. uniess 2 - s cbtained i wiing

from the organization issuing this report

Cormesiun ditn Bun Lirson Divks LaT Miswsd ler SeondTimes LT & SoundE st L, 177004 ey O Suppatting Flameam Yorion
40,5, 2013-00-10

For 114" mizrophones, the Larson Davis ADPRE 14* 4 U2 sdaphor i wssd wih the calibrmtorn and the Laescit Cnvls ADPOMS 14" i

LARSON DAVIS — A PCH DIVISION
THRE Wesst K10 Moty

Frrvu, UT $4601, Usited States
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EUL T THER

®LARSON DAVIS

0L 4281 B 0

mna'n‘bimuqu



ThiietRaL001

WIS

Certificate Number 2023003864
/2" adapter 1§ LSaY W B prearmgther

Cablason Chiec Fraquency. 1000 Me. Rnlarsicn Sord Presses Lavel, 104 08 i 20 §iPu

i parfrmait eih drom B0 P

Patiam appea for EC B1ETI-12013 | ANSIO, Aaniafarn |
{PT] an 3007.10-08 referenoe rumbar FTE-1, T240042 1L

auteilind for i FIRTI-EI0TS | ANBUASA B2 4001 4Par
9, dor e e e shizh th lusty A pubboy svatatin, Fum s ndasndunt
Amasing o igonediu for g f patt tasty g

AT D, y conformed o the clus 1 nIES
BETITHHE T ANSUASA ST 4-2034Fart 4] tha sound |l mater ing cordoen i the tass niEc
AHTIAHNA T ANEUARA B1 4214 Fan £

Stamdurds Used

Desription Cal Date Cal Do Cal Standuni.
[arson Bavin CALI1 Mewidunl bty Calibuor 2000 FOTIE0Y 25
Han Seiemific 2626-1 Temperaure Probe. 20210825 2023.08-25 MRS
Laarson Dhas iy CAL200 Acsestic Calibnilir WIIOTAN ORI W
Larsan Davis Model ¥31 W3A0-22 2034-02-22 71K
PCHITTALY 12 inch Prepalonzed Pressure Miomophone  2023-00-06  2024-00-00 MITIRS
SRS D500 Ul Luw Distertion Ceseroy 020 HXL00.20 RS
Larsn Dlavis [T Presspdifir for Moded $31 Type 220920 TLURIN PCBINKHTEY

Acoustic Callbration
Maasyrad according o BEC §1672:8:0013 10 ond ANS| £1.4-2014 Pt 3 10

Meansreseat Test Rogu (0] borver Lisl W) Upper Ll i S Resa
1600 He am 1480 1420 B4 Pams
Loaded Circuit Sensitivity
“Test Heaubt Lduist Upper Limit Expanded
M e WHe IV YRR VI U,
1000 Hz 284 s2a4 4833 o Pess

= Eind of meassrement reslts—

Acoustic Signal Tests, C-welghting
Mersurad accorfing fo IEC 167232013 12 ard ANS| $1,4-2014 Part 3 12 Lsing & compariscn couplar with Unit Under Tas!
(LUT) and referance SLM sing stow ti i sound fevel for compliance o IEC B1E672-1:2013 5.5, ANS| 51.4-2014 Pan
155
Fapandrd Hesuls

Ereymemey [Hz| TecRenb fl  Erpecied (] Lower MmN, UpperLimi il Ly

125 022 040 120 R oz Fazs

00 0.4 L] 40 o 023 Pass

G000 <28 - <540 1.8 032 Fssa

= Fail uf siasnrement results—

LARSON DAVIS - A FUR DIVISION

L1 Wart 520 Nocil )
Froeve, LT 18001, Uit Sustes -] &.

TE-6R-001 D T

SLARSON DAVIS

MR Pape2aid s hane dirv )
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Calibration Certificate

Cartificate Numher 2023003047
Custarmer:

United Amsiyst and Enginosring Cossultsst Co Lid
M. K1 Soi Udnnssrk 41, Subilamvit Read.

Hamgehnk, Firs Kiussog,
Hamghk, 10261, Thailand
Modw Mumbar  LaT1 Brocedure Numtor  DI00Y 8378
Sarial Nambar  DIOTI06 Toehaician Jacob Carmarn
Tovat Rusftn Pass Callbration Bate 23 War 2009
Callbration Due
A coamein . FaMeton Tesmpevaturs 262 T 20T
Desseription SoundTrack LaT Class 1 Humidity 404 WAH £20%RH
Class 1 Saurd Lovel Maise Static Prewaie HEAS WPa 20930Fn
Firmuare: Favision: 2404
Evatumtion Mithod Taated sloctricaly uning Larscn Davis PAMLXT1 SN 077641 and a 12.0 BF capachor 1o simulate
micmphane capastance, Dlata meporied in dB r= 20 jiPa assuming & misrapihane sensiivey of 500
i,
Standards  Compitard i i Ehe Tolawing stancards when combined with
Calibeabon Cartifizate o procsdurs DI00T A304:
IEC B0861-2001 Type 1 ANSE 51 4201 Class 1
NED BOBIA-2000 Type 1 ANSLEA (RI00E) Type ©
IEC 812522002 ANSF 5125 (R2007)
IEC B1572:2013 Clase | ANSI 51,43 (R2007) Typa |
IEC §1260:2007 Class 1 ANSE 51.11 (RI006) Class 1
sty fnbs cortfins fra the af sy sz i fw
lurdesa It hrs been rescrabb it |l
througtr the ieskogy . O othur Ieestiutas, and magts the
ieuaemunin of ISONEC 170253017 Tuss puivis madked with n his

szapm uf pecrditation,
Thoe cassby wystarrn i rofotersd 1 10 S0G+.9015,
This eallbration & a dinst cosrparison of thi unt Under st tn the dsied reference sianderds and dd nof b s samping pen fo

nompiie. No made far of the. wme, lme, ehy, Guch wlowarses woulll e secde by
the tusiomer i nieded

The urcataision wore compuied In apsargance Wit the IS0 Cuids ' the Bxpression of Useartainty in Meanursmant {GUM]. &

of 2aigp vt it I stndied Uncurtainty T ukprusa T axands Lnceray at
upproisately G5 confidence kel

Tés pupait may ref b repretcedl. el bn &, unkess peemissinn for the pul of h g
froem e ceganizatnn lsuing thin oo,

Comcton data-fom Laron Davia LxT Manust ior SecrdTrack LT & SoundExpurt Lal. IT70.01 Rov 0 Supporiieg Firmwies Vimie
40,0, 200040

Figuaney 1000 Snund 114 08 e 20 4P

LARSON DAVES —A PO DIVESION
1641 West 520 North
Prewn, LT B801, United Sisses.

©LARSON DAVIS

0L R0 e

wenanslainunu

LARSON DAVIS - A POB DEVISION

168 Wl 630 Norsh ’:“‘Y ‘&‘ wlﬁHSUN DWIS
b y

TR ATy Fagedors

Certificate Number 2023003664
Seif-generated Noise
Meapiuned pecoeding b0 1EC S1672-3.2013 11,1 and ANS| 51.4-2014 Fart 3 10,1
Micassremont Tent Bl |
A-waighac 404

— Ead af isesirsment reaft—

— End of Repori—

Sigairy: _dgcad £

LARSON DAVIE - A PCB DIVISION

AT
1641 Wesa 130 ol Faatls)
Provn, LT 84601, Linited Staber % %I
0001 o
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o

ELE TR Pagn Yol 3 AL 84D B
la
Cartificate Numbor 2023003641
Beamilurds Paed
Deseripthun Cal Dote Coll Dime: Tl Standdsri
Hard Selomtific 2626-H Temperanes Trobe IM2THE2S 20030528 RATIE
BRS TSN Ll Lt Thisbortion: Cammmin WA 0TI s

Prow, LT #4501, United States N
THEGNA0001 T
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Cartificat Nirmbar 223003641 Caortificate Numbar 2023003641

Z-weight Fitter Response A-weighted By Logt 8,000.00 He
18 ..; "
or i
os - ma -
s —_ wE o b
b at
{: i ' € e e =
¥ 2 g ] E o
o T o
§ 04 L] et g a8
an b an
o E 13
b wii o s s an v e
[l in "o A 000 s Lovel Ingactas I.ll
-
Tt TSI s O e oy ] Broackand stconting 1o IEC G367 316 mnd ANBI B14-201% Far 3. 18 %0 comalisnce 1o [EC S1672 2043
wegrng puriured sooordg |Ecmm&.m|a}smms|51.+emms 13 Tor complinca 1o u.lsl:mumh.s:slm:\mu Al 514 [FA00R] B8, ANSI 51.4-2014 Part | B8 ANSI 51,43 (RI00T] 4.2
TEC 81572 Eland92 He ANS]S1.4:1BID (R2000) 51 andd 621, msu—aun‘:.m‘ 55 Level |48} Ereor W] Lower Bt |40 Upper Bunk g '-"Fm el
Frequency [it] Tt et |40]  Devinthon i) Laneer e {40 Upper limit |41 Lhmlmm Bl 800 258 .00 a7 u'“’mmi_ Pass
831 038 30 “um 033 015 Pz aran aar o o.ra 016 Fans
63,490 00 005 030 03 045 Fase w00 o 0,70 0.0 D16 Pass
128,09 -4 04 03 1.3 .18 Pass I 0.28 070 070 016 Pass
251,98 i 008 -0.50 (] 015 Pass 4000 0.8 070 o (813 Pung
501,98 002 003 0.50 B30 045 Pass 00 2.9 0,70 0 o186 Pass
1,000,090 oo X £0.30 b0 015 Pass 4200 Qe 0.7 0,19 [*R1 3 Pass
1.995.26 a0z -nog 030 B30 045 P 300 006 010 070 o4 Pass
3.881.07 oo Do 0,30 (5] 015 Pass .00 005 .7 a7 L1 Pass
7.543,28 o [ 0.4 e 015 Pass 4500 0.6 270 o (A1 Pass
15,548,83 -0os 000 442 baz 015 Pass AG.00 004 0.7 am R Fass
18,862,62 -0t 037 -amt 041 018 Pass Az.an o .70 a7a 016 Pass
= End of messurvment el 4800 a0 0.0 070 016 Fass
9.0 0103 070 070 016 Pass
54400 .05 070 070 16 Pass
0.0 -04M 070 070 016 Pass
400 A 470 07 016 Fass
6800 0.04 70 (L] 016 Pags
400 0.4 .70 ofa (R0 Paga
a0 a4 B 0.70 1 Pany
400 008 270 0o 010 Pass
.00 .04 070 010 018 Pass
o o8 AT o 248 Page
a0 Rl A 070 018 Pass
124,00 0 70 070 015 Pass
10900 000 70 070 15 Pass
1:4.00 040 4170 070 015 Pass
N8 0 070 070 015 Pass
124.00 -0 70 070 615 Fass
12800 uat 70 070 a5 Pass
134.00 00t 470 010 815 Pass
136,00 000 e oo 16 Fass
RETE Y -ogt 470 oo @16 Pass
13000 [0 AT oro 015 Pass
600 -ngt AT oo LiRES Pass

LARSCON DAYIS - A PCB DIVISION

®LARSON DAVIS P, 1 41 S

B B iy

LARSON DAVIS — A PCB DIVISION
a1 West 820 Noch

Prorve, UTT RSSO0, Unlbeil Srses
TI6-6H4-0001

SLARSON DAV

OO0 AT By 11

DR I

NI WEATITUISH

' '
naslumunu wnaslumunu
Cortificsta Numbar 2033007641 Cwefiicate Number 2023007641
Peak Rise Time Gain
s tise i povfored sccoring 1o EC 06812601 84,4 and ANSI 5141503 (R2008) £4.4 G Mt assering o (EC G1072-53015 173 and 174 and ANGS $16-2000 Part 3 173 and 174
Ay R Dhurattan fjs} ot Foosolt [0 Lower Tt (4] Ugaper lnit (48] Kapunded T bt o B i I TS R
) Haetaltr iRy 148 Gan 8345 a8 9410 015 Fass
1a%es 40 Nagaive Fuss 13528 133,82 13582 D15 Pass 08 G, Linsarity 4146 0.3 s 018 Pas
Pesitiv Pulie 135.25 13301 135,89 015 Prss 6A Low Rangs b ot i i
0 Nagetve Fuse 1328 13382 135,82 018 Pass CRA Narmial Farge wan ey s e Fast
Posltive Pulse 13420 13381 13581 015 Pas P o ; b -
~ Tl of messaremscnt revutts -
Positive Pulse Crest Factor o Hoe Flooy
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overfoad Limit i HFIBAND Hk AU P2
1EC BO0N12200% B.4.1 and ANS 51.4:1083 (RI000} 8.4.2 Messurement Tesa Reauls ittt Upper Bnil |415] Teesul
Aniltai {415 Crait Factes “Tost Riesult (48] Ll i) [ — Ressll Aewmight Malger Fisor 2600 00 P
120585 a ovo £050 RIS Psa Coumight Noise Floar EE 1500 s
5 oy i g Hhain Zawight Noise Floar 04 00 Puss
L ovLD 1,80 (8133 Prsa
126,85 3 514 .50 015% Pass. — Wl uf meusiremend resulii—
5 013 +1.00 De Pass
e e + 1,60 0154 Pasn
11688 3 e +0.50 0I5t Pasa. Total Harmonic Distortion
B o412 100 [R5 Faas Mt v 13-t e
1o 018 150 0151 Pass - Expniel
s 1 R Infigs b P Messnrement Test Hewult (@] Lower Limdl j4B] Upgper L (48] m_ﬂ‘:;‘;m Bewult
5 an £1.00 65t Pass 10 Hz Signal 135,85 13505 13605 018 Pass
10 225 £1.50 45 5 Pass TH 511 5800 000y Pass
— End f mensurement revudts— THD#N 1.0 50,00 0004 Fass
~ Ead of meassrement reaulis—
Negative Pulse Crest Factor

200 p= pulse tests at 2.0, 12.0, 22.0, 32.0 ¢B below Overload Limit
Crest Facir mansuma accoeding 1o |EC BC6E1:20M 942 and ANE: 5141883 (RID0E) 84,2

Ampiiude (B} Cremt Faciur Tese: Wil [118] Llmirn (M) Kxpanded Unpertaimty [dif| Resslt
13685 3 ovLD 4050 [REES Frss
5 oo 1100 Q154 Pz

" ovLg 41,80 0151 Paw

12606 3 413 £ 050 (IR IES Fass
5 012 100 0151 Pass.

10 ] 2140 [KCES Pasy

11888 El 41,13 2050 083 Pasg
5 412 2100 0854 Fass

10 a7 150 0153 Pass.

106.85 3 .42 20480 0153 Paga
& 112 2400 063 Fass

1 o34 .50 0152 Puss

= End of uu-n-ﬂl resulis—

LARSGH DAVES = & TVT DEVISEIN
TS8] West 520 Norih

Froe, UT 84501, United States.
Tle-fNa-pu|

LARSON DAVIS - A PUR DIVISION
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166840001
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Cartficate Number 2023003647
1/3-0ctave Seli-Generated Noise

Measied Leved 8]
s B ERM

n e o e ez e
Frogquency [
The SLM m eal t5 low ranga.
Fregueney (1) Tt Resuts |i413] Upgeer B [258] Teewdt
B30 160085 480 Parsz
B.00 1641 400 Pam
mnan 18.45 28,50 Fass
1250 17.18 2300 Pasz
1600 1676 2200 Pass
2000 1612 22,40 P
500 1550 2230 Pasn
50 1602 21.50 Fass
aion 1296 w2 Fuss
50.00 1310 1850 Fass
|3.00 1283 AT Fazs
80.00 gy 1660 PRas
100,00 114 16,90 Pass
12500 1024 1670 Puss
160,00 .68 15.50 P
20,00 w3 15.20 Prss
250,00 8.0 15,20 Pasa
500 880 15:20 Puss
400,00 463 1670 Pis
500.00 a6 16,00 Pass
630,00 a1 1660 Foss
BOMLCKL ] 1730 Pnss
;000,00 0.8 1m0 Pass
1,250.04 .08 1880 Pass
1,600.00 "y 16180 Fass
2,000,080 1278 2080 Funss
2,500,00 138 2170 Piiss
3,050,00 14,83 2260 Paun
4,000.00 1549 23,50 Fass
5.000.00 1643 24.50 Fags
16,300,001 1745 25.50 Puss
000,00 1845 2650 Pass
10,000.00 19,43 2740 Fass
42,500.00 040 .50 Pazs
18,000.00 a3 2a.50 Pass
0,000.00 g 40 Pass

~ End of mewsurement vesslis—

LAHSON DAVIS - A PCR DIVISION
it Wit 120 Ny

Provo, UT 84601, United States
THb-Lp000 |

SLARSON DAVIS
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Calibration Certificate

Certificate Numibor 2023003666

Customor:

Unrleed Amatist and Enplrisering Csssmleass Ca Lid
N K1 Sal Udunsuk 41, Sakimyvit Hsat,
Rasgehsl, Phiry Khasesg,

Branghook, 10268, Thailand

Model Number  LiT1 Procedurs Numbar D0 8334

Sarinl Mumber 0007308 Trchnicin dmeh Carmon

Tost Resulls  Pass Callbration Date 23 Mar 203

Caibration Diie

WAt Oondtinn, S Msmlhchmet Tumpurature 2154 ¢ 4035'T

Description SaundTrack LT Ciass 1 Huarmiddity BIE  MAH +20 %RH
Chuss 1 Saird Level Metsr Studle Prossire BS0H WP 043 kPa
Firmware Revisian: 2.404

Evatuation Mathad Tostod with: Data répartod in o re 20 pPa.

Lawnen Denin CALZ00. SN 8078
Lerson Davis CAL201. SN 0100
PCHIT7E0Z. BN ME258
Lerson Davis PRMLT Y. BN 077643
Standard's Cormmlani B3 mnd fhe Tollowing standards when combined with
Calivration Cerlificase from procedure 000018378

IEC 56512001 Type 1 ANS 5142014 Caass |
IEC (004:2000 Typn 1 ANST 51,4 (R006) Type 1
IEC Bt252:3002 ANS! §1.11 [R2008} Clasa 1
IEC B4200:2001 Class 1 ANSE 9126 (R2007)

|EC B1672:2013 Class 1 ANE] B1.43 (R2007) Type 1

sty Ins cortifen Mial e inslument descrited above mols o sxcends 8l egmcifications we sisted i e referenoed procedary
Has Tracabtn Sy of Linhs (41)

through e Nationad Ingfitute of Gndands snd Technology (NIST}, or othor natianal meaeunmen iraifses, and mas e
requramuts of ISCHIEC RIS,
Th quality Eysiem in regisined to 50 8007:3018.
Thi cllniion W diect campatingn of e U unsdad et 1o the Beted el i o et Ay n
compidin. N baar madu Tat of oy n e, sl St Abcumnees would b s oy
thir customar ws reudest
7 e 50 Gl to the g ¥ )

a ot o been appind 11 Unegnaimy 12 Express B arpanded uncninty
apprasimisisly 58% confidence lvet
Thia fepoe, may ok in ion o of aitanad i wiling
Froen the crganization ssung this report.
Cortaaton duim $om Limon Dwie LeT Manus for LT L, [TT0.07 Ry Firmwnre Veswnn

4,05, 2090-00-50

144 w1 1/2 adapiar b5 us=s with e calbainig ad 1 Larson Dais ADFTAY 16" o
& FC3 1Y bk

Db 408 R

LARSON DAYIS - A PCH DIVISION
AT Weest N3 Nt

Provo, UT #4601, United States.
140001

NTIITTIING

wonanslaimuny

Cartificate Niumber 2023003641

~ ind af iepori—

Slgminey: _Atcodk o8

LARSON DAVIS — A PUB DIVISION
1M1 Wi 265 Mt
P, LT $4601, Uitited Staten

©LARSON DAVIS

Tl
IO iS40 Reew O
it
Cartificate Mumber 20230034886
212" e m ced with the rammper.
Calioenion Check Fraquancy. 10 Ha, Refereoc Sound Prasmes Luvid 114 05 w30 yPa
Fanod tasty wew perfarmnd m aocrsancs wit prooedures Iram (EC BIETZE298 F ANSUASA 5142004 Pard.
Fattnm npprmwsl foe IEC S16721° 2013 | ANSIAEA 51.4-2014Pa 1 fu i i
(T an 20071008 neference numiber PTHA 724034210
o auund e e subinee for Yeblieg sucors ity corrplatis i pariodic bt of [EC BIETI- 53013 ( ANEVASA 51820 14Pur
9, for the anvirenmeental paredtions undar shich e B35S w818 ReraMaL, A3 IANCa Wi publicly suaio, Iram Bn It
4 otgan maposivin for pariormad 3
A0N4FAN 2, | Ve enister fully e s s 1 s mED
GEETR-1I013) ANBIARA 51 £2044/Part 1, the saund level meser gutemitied for loging condarms to T oes Yspacficatons in IEC
GEGT2-12013 F ANBUASA S142014Fa 1
Semsdards Useil
Dimerigiion Cal Daty  Cal Due Cal Staminrd.
Nomsant Davls CALITT Rombitosi] bty Cuiftminin MN2L009 20230009 001250
Han Sciessifie 2626-11 Temperssen Probe. 20210824 20230525 eIk
Earpon Davie CAL2IN Acoustic Calwatar MITLTIL INIZOTIE D007
Eaesqut Coavia Mude] £31 IR AL T H2
PCHATIALY 142 inoh Prepofaiiresd Provsiire Micmophony 20210000 2034080 TS
SRS E1830) Ll Low [issortion Ceneniar MIOLIS  T-20 7RIS
st Dhavie 1437 Presmpdifier fine Model £51 Type 1 HIRIE JIARINCIR PCEIODITEY
Acoustic Calibration
Mugsited accarding 1o IEC S1872-3:2013 10 and ANSHE1.4-2014 Put 3, 10
Eapanie]
Meanremsenn Toos Bexul (98] Lawer Lowl T8 Upper Linait dB] g
1000 He 101 113,60 114,20 ntd Pass
Loaded Circuit Sensitivity
Feat Hesult Larwer Lt Ut Lisalt Eapunded
Messmremn hipls Tt
T R U R MBrel VPl Lneeetminty (48]
1000 Hz g 24t PR 014 Pass
~ End of mesmrrment resslis-
Acoustic Signal Tests, C-welghting
Magsurad accondng to IEC 81872-3:2013 12 and ANS| §1.4-2014 Part 3: 12 using a comparison cauples with Linit Linder Tes!
(LT} i reference SLM using show bms-vaighted saund level for compiiance (0 IEC §1872-1:2013 5.5, ANSI 51.4-2014 Part
155
Fr e Lsilt Dper Limis esult
Freyvenay [iie] Fpretsi || G per L ] i
1 20 -1.20 080 na Pass
1000 nag @0 o1 01 Pass
B -0 550 180 042 Pass

— Enil 0f mensrenen| esub—

LATEGN DAVIE - & LB DIVISION
THRH L Wt 8310 Metiih

Pravn, UT 84601, United Stasey
T1h-td-0001

SLARSON DAVIS

i s v 11

TR ET TR

mna'n‘bimuqu



Cariificate Nimbor 2121003656

Seif-generated Noise

Measurad acoording 1o IEC §1872-2. 2013 11,1 and ANSI 51.4-2014 Pat 3 111
Messnrenicnt Vet Ml (1)

A-wniphiod 4054
= Enil of mevsmrement resalh—

~ i af Reepart—

Signarery: _dsgod £

LARSON DAVIS - A PUB TNVISTON

1681 Wi 830 Necth [ ]
oo, T 1. Ui S LARSON DAVIS
TH-H4 D00 * B DI
T RITTIR IR i R
la
Cartificate Mirbor 2023003954
Stamdnriy Uned
Deseripion Cal Ban Gl e il Standdarl
Hart Sl 2616-H Temseratire Trobe RIS B0525 TR
KRS D301 1o Lo Dstuetion Cisserar WML L1220 L

LARSON DAVIS - A PCB IVISION
16K Whast 520 Newth

Prove, UT B4601, Tinited Stifes
TG40

©LARSON DAVIS

AT Tage2all TR

wnanslueauny

Calibration Certificate

Customer:
United Anslyst nnd Engineerieg Consellast Co Lig

P, W1 ol Udumaark 41, Suikdissna(x Hunid,

Hasgeluk, Phira Khunoog,

Hangheh, 19260, Thaibind

Model Number  LaT! Pracadiire Numbsr  DDOD1.EITE

Gorial Mumbar (007308 Tachnizian Jdanab Cannan

Test Rowults Pass Caflbrniion Data 73 Mar 2024

Calbration Bua .

Initial Condition  As Manudociurod T A 2984 o ShaEeC

Descrigtion SoundTrack LaT Class 1 Humidity 4R WRH =20 WRH
Class 1 Sound Lavel Mater Static Pressune BEOT WPs  #DABEER
Fimware Revison: 2,404

Evalustion Method Teated slectically using Larson Dayls PRMLXT £ SN 077643 and 5 42.0 pF capacitor tn simusale

micraphane capaciance. Dats raported in 9B re 20 Fa assuming @ micophone saesitivity of S0.0

e,

Compiisnce Standards  Complant o

Calbmatian Cetifcata from procadure DOO0_B384:

JEC BIBE1:2001 Typs 1
€ BORDE2000 Type 1
IEC 512522002

|EC B1672:213 Gass 1
IEC B1260:2001 Ciass 1

standanis when combine with

ANEIET 42074 Class

AMSE 514 [RF06) Typo 1

ANS1 81,28 (R20IT)
ANS1 5143 (R20OT) Type |
ANS1 B111 (R2009) Claes 1

.
wnaslumunu
Certificate Muinber 023003654
Z-weight Filter Response
w 1
n
ni e
b — TS
§ 93 -
a | e o aam w | g
g 42 o
an ™ - '
il .
a4 .§
aa a
1 L o0 om 1m0 109008
Frequency [Hz)
e DA e Lo LT e L0 Li1 !
Wl hecusnoy & 13 g ANSI 5142048 Part 3: 143 lor gamplinnce
IEC RURT2.12013 5.5 |E 2000 6.1 and 822, AN 8.1 nd 521, ANSI 5102014 Part 1:5.5
: Expmnded
Frequency [Hr| Teud Mo [90] Devhasdun 8] Lowee Rt (00)  Upper thle 4] exrtulnty |05 Heauht
L= 041 .41 L1 [543 15 Pusn
4110 006 a6 030 036 0.15 Pass
1 04 DM A [ 044 Pass
25118 008 004 230 oA 015 Pass
SH.1D 203 a0 430 [ 115 Pass
00000 000 a0 £30 oae 0.15 Pass
190626 003 .08 <030 nan 015 Pass
398107 e ] @30 [T 015 Pasa
7.84328 a2 o2 090 [ L15 i
15.84B.33 R .08 042 032 015 Pss
18862 62 0 237 RE] 041 £15 Pass

= End of mrasirement resulis—

LARSON DAVIS - A PCB DIVISION
1681 West 20 Nons

Frovo, UT $4801, Unised Statey
TG00 |

EL ST
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T BT R
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Cartificate Number 2073003854

A-weighted Broadband Log Linearity: 8,000.00 Hz

Errar [48]
-]

ne a1

mo nr
Laval Ingaesad (48]

1 ™ma o

Erdband vl lessarity parformad scoanding to IEC B1872-32013 18 and ANSI 51 4-2014 Part 3. 16 for compance to [EC 0107212013
6, IEC HOBM-I000 62 |EC GLIARIN02 B, ARGS 51,4 (RRO0S) 65 ANSES1.4-2014 Part 1 6., ANSIE1AD (RXNT) 6.2

Fapamind
Lval 80] Erver (0] Lowertinit (0 Uppertimit ) GRS et
Y00 B -0.7m 0,7 018 Pass
37.00 L] 0.7 am (R0 Puss.
1800 045 a7 0.7 0th Puses:
a0 032 070 0.7 016 Preas
AD.00 024 -am 0.7 016 Pags
4100 18 47 A7 016 FPrss:
4200 LA 0.7 270 018 Pass
a300 a1 0.7 a7 07 Prss
44,00 ar 0.7 070 IRy Pass
45,00 6.5 4.7 5.7 018 P
ABAD 03 0.7 a7 018 Pass.
AT00 B0z .t 0.70 01 Fass
AR 001 0.7 .70 008 Fass
46,00 000 a7 T et
5400 -0.03 0.7 070 Pass
58,00 105 a7 070 Fase
B4.00 104 0.7 0.7 Fats
#00 <104 0.7 0.70 P
7400 004 0,70 o Pais
1900 0,06 0.7 0.7 Pass
B0 104 170 o7 P
#5400 005 0.7 .70 Pas
440 002 .70 070 Prs
.00 .01 .70 070 Pms
00 w1 079 L) Pass
108.00 nat a7 .70 e
114.00 3 0.7 .70 Fass
18.00 -t a7 o7 Fags
124,00 war a7 10 Fass
12800 a0 a7 a7 Fass
13400 oon 4.7 a7 Pass
161,00 nog -0.70 0.70 Pass
14700 000 0.7 a7 Pass
13800 nog 0.7 070 Pass.
13800 ) 0.7 070 Prasss.
— Eml of messsremiest resulls—
LARSON DIAVES — A TCB DIVISION, i Py
Leine Wt #5230 Neeth =
Frenve, 1T B4601, Uniied Stiies iy % I-AHSDN Dnms
T GRdOL Y D e L
WIS Page d aTh P B
la
Cortificate Number 3023003854
Gain
Gl measrad ssanding a JEC B1672-39072 17,2 ang 7.4 and ANS] 51.4-2014 Fart 317 2 an 174
Micssitrrmest Tent Remult [48]  Lower Emie [0} Unper i [d5) mlllI- e
0 B Gaiin 23.8h TR0 .10 016 Pase:
0 dB Gain, Lineasity a0z an.30 4171 018 Pass.
DBALw Rango 34,00 8150 8410 015 Pass
OBA Namal Range 2000 290 o4 018 Faas.
— il ol mrmsraens prslte—
Broadband Nolse Floor
e i nome AUATR-S30T 112 A ANGL 51 43014 P & 112
Messremenr Towt Tl [d15] Wippe H (45 Wil
Asweight Nevsa Floar 2640 36,00 Prss
Coweigrt Poise Floor 26.75 35,00 Fasa
Zoweight Hoise Floar 3272 500 Pase
— Fasll af mrssierssmeii reults—
Total Harmonic Distortion
Mansirod usig 13-Oetnve ks
Messurensent e M (0] Lower Ll 4] Cpper Lt 0] n—:: st
10 Hz Signal 136,72 135,06 130,85 015 Fass
THD 6655 56,00 (1153 Piss
THO+N G278 58,00 nory Pass

— End of messirmment roslis—

LARSON DAVIS - A PCE THVISION
161 Wost H2 Noril

Provo, UT #4601 United Staies

T -i-000|

AT

Page'fiof

©LARSON DAVIS

COPOLENT R

wnanslueauny

Cartificate Munber 2023003054
Peak Rise Tima

Pt Thve parkormnd Socontiog fo IEC 60813001 8.4.4 and ANS! 5141553 (REN0E) £.4.4

Aplieude (1] Buration L) } et Wt | 48] Tower Benlt (005) Uppee st (dB) o 4B} Hesidli
197 45 40 Meguive Pulss 13516 13360 13808 0is Fasn
Posllive Puisa 136,16 13367 18847 018 Pauy
a0 Negatve Pilss 13387 133.68 19668 (R Pasy
Fusiflye Pt 134,42 13567 1T 0.8 Pasy
= Enl ol memsurennt vl
Positive Pulse Crest Factor
200 ps pulss tests at 2,0, 12.0, 22,0, 32,0 dB below Overload Limit
Crewt Fcor g i |EC BOGHT:H001 9.4.2 A 1983 [RIN0E) B4
Al [45] [ Teat Resull ulfi} Llinsiis [o£13] Expuanied Uneereaduly i Rewult
1860 3 oD £0.50 0163 Fass
5 ouo =100 (1.2 Pasu
10 oo =150 (313 Fasn
126,85 3 43 £0.00 0153 Pass
i 014 =140 [R1E Pasa
1o D 2130 0163 Pasa
116.85 3 014 2050 Q151 Pass
L] A1z 2100 [(R{-F3 Fass
w -0.35 £1.80 096t Paga
10885 3 015 £0.50 0451 Pans
5 015 +1.00 LREES Pass
w oo 150 0353 Pass
— Tl of toamnt et resubis-
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Comst Finctor sl peersting fu 1EC D0BH1 2001 84,2 and ANE! 7 4:183 [RZ0061 8,42
Al (40] Cresd Factar Tewd Fooauld [i1E] Evpended Unerrtsingy {7 ety
13606 ¥ oo [ELES Pass.
§ o 0153 Pasa
" LD 0151 Fass
12686 3 013 0351 Pass
& 013 0854 Pass
0 oD 0151 Pass
11665 3 04 [RERS Pass
5 .13 REES Pass
0 0.6 0154 Pass
0685 3 015 0151 Pass
B 044 00 018 % il
1 0.0 2150 [5EES Pass
— Fonil il raserement resubiv—

LARSON DIAVTS - A P'CH TVIRION
LKL West 820 Nesth

Pranvo, UT Ra601, Unifed Staies

Thi 4001}

ST

Measured Level jotf]

Thn-ELA im 2ot kaw Fang,

Froquemey [z}
6.30
B0
000
1250
1600
20,00
2500

20,000.00

"o

Teat Assult {00

Pagr Saf &

Certificate Number 2023003654

13-Octave Sell-Generated Naolse

pper tade ]

2047 2480
18,77 2000
11,00 2050
ERT] 25,00
15,74 2280
1518 2240
14,40 2mM
1351 2180
12,54 ana0
8 1680
10.73 17
636 165
B25 15.90
1.&8 15.70
B17 15.50
B12 1520
781 15,20
795 1521
oz 16,70
L 1.3 16.00
B9E 161
naE 1731
0.3 18,10
e e
85 1880
128 0
1387 2170
450 2260
15,52 7350
1640 4.50
741 |50
1BAT IS0
1841 aran
2040 W50
n.a7 2850
2238 040

— Fonil uf musmssrement resis—

©LARSON DAVIS

LT R 01

wnmi‘lu'muqu

Pl

LARSON DAVIS — A PCB DIVISION
1061 Wt W20 Mol

Frovn, LT #4601 United Staes

T iii-000|

ATITTITTE

N T By

mna'n‘bimuqu



Certificate Number 2021003654

= End of Repuri—

LARSON DIAVTS - A PCB DIVISION

s e o ©LARSON DAVIS
TG00 e = " Vinie

FTRAZI| 4312 AR RS oy 1

la

Cartificate Number 2023008871
12" adagtor is ad wiih the g
Calitrnion Chack Frequuncy: 1000 Hz. Aufarecce Sound Prassore Level. 114 of 10 20 43
P inats mite pettarmd oo [EC BIBTZE013 { | A2 A
Pt approval for IED S1HIT21:2073 | ANSERSA B1 4-H014Fan 1 camziaind iy Fhy Taelink
(FTE]) on 2007-10-02 reference tumber FTE-1.75-4034218
Thy kwiting o tesang y completed th fariodic faets of IEC S1872-2:2000 | ANERASA 51 &-2094P8in
1, & the oo porfarsd. An svidnnoe waa pubiicly mvaitsble, fom an ncependent
teting for approving the resubis of whedlan fee wit IEC i
ANSUASA 51420940 2, i v s+

AT | ARSHAEA B1.4-201-20Fart 1; the nauni lev melir subnibed tor lesang confoms (o the dass Gapesifcriios i £0
GIGT-EH013 | ANSHASA 51 4201 4P |

Stamdarils Used
Deseripitnn CalDas Cul Tog Cal Beanird
Larson Dhavis CAL241 Ttoskdiel Imessity Calibrsar DGR IR 1250
Hart Sciérifie 236-H Temperaizes Trobe RIS SIS 670
Earvon Divis CAL2MN Acuustic Calitrator MZ207-1] 2023872 [Uip]ae)
Lot Diavin Modil £31 MILO22 22 w7IE
OB ATIALY LA irsch Propotnriiod Tropsure Micnjbone SIZLO%00 100040300 w8
SRS NS00 Ui Low Dstortion Clemraiir AT AL on7e33
L Dl |3" I'mwlll\ﬂ'l\r Modek 831 Type 1 TTE-IN I0TIH920 PCHOOGITRE
Acoustic Calibration
Measurod acconting 1o TEC B1672-3:2012 10 and ANSI 5147014 Pan 310
Messuremst oot Mesalt 8] Larwer Linib [46]  Upper Lttty ""“"I- e
1000 Mz e A0 1420 014 Pass
Loaded Circuit Sensitivity
Vet Hewult Lawer Limdt _ Upiper Limit Expanded
JAniai W IVITSE e dVita Wi YR Useerubayinp
000 Hr 49,00 E2ad 833 a1 Pass
—Endut remili—

Acoustic Signal Tests, C-welghting

Measurad according 1o IEC £1672-3:2013 12 anl ANSEST 4-2014 Pari 3 17 using a compansan couplar with Unit Under Tesi
(LT} mnd referance LM wsing shaw fime-waighiod sound lev for compifance to FEC B1B72-1:20713 5.5 ANSI 5142014 Pun
1:55

. Fapanded
[CH] G Banwer i Mesull
Friguency Teat sl J00] Expecied [0 Liwer [0} G ooy ] Vmesraatngy (4B} 3
125 <108 Az A2 0.0 023 Pess
1000 012 n.0a T a7 023 Pas
8000 K12 400 550 o8 02 Pams

= Foanl nf mwasurenient reinbii—

VAR BAVES - & PCB DIVISION
101 Wt 5203 N

Provo; UIT 4601, Unised Smasex
Tin-sbi001

©LARSON DAVIS

THNME 409 H w47

e

wnanslueauny

Calibration Certificate

Cartificato Number 2073003671

Cusfamar:

Umited Amalyst snd Englniering Coamitant Cs L
N A1 Soi Udonsk 41 Skt Gead,

Bungehnk, Fhrs Kianong,

Dunghak, 10260, Thalland

Model Mumbar  LiT1 Procedure Nuerbee  DIO0_B334

Soriad Numbor Q007306 Techmicinn Jadah Cannon

Teest Reufts Pass ‘Caiibration Dnte 4 Mne 2073

Calitiration Due

Initfal Conditlor  Aa Manufactured 84 © £0357C

Description SounaTrack LaT Class 1 Hurnidity BUE WRH +2.0%RH
Clases 1 Sound Level Mater Statie Fressurs BESH WPn  +0.43WP8
Firmware Revison 2404

Evaluation Method Tosted with: Data roperted in o o 20 P,

Larson Davia PRMLATY. S 077644
Larnon Davis CAL2E1, SN 0106
PCE 3TTE0Z. 6N 345230

Larson Davis QALIDD. SN 9078

Compl and ihe Kilwing slandadds when combined wil
Cafitrition Tertificaty from procedure [O0018378.

|EC 608512001 Typo | ANSI 51.4-2074 Class 1

IEE H804:2000 Tyoe | ANESI 5.4 (RI00) Type 1
|EC 12522002 ANSIS1.11 (R200S} Class 1
IEC §1260:2001 Closs 1 ANSI 51.26 (R2007)

IEC E16722013 Class 1 ANSE 5143 (F2007) Tyoe 1

Issuing tb-curifies ot o acusds ok Lt d
LR o thie System of Unta {51}
oo ol Slundanis v (MIST) o cabwe resinnal the
requroments of OAEC 170252017,
Toxt

coiamn dn ot all scope of
The gty sysiam & registnec o 153 80012015
Ths at refareccn e ani

]
hus bser: 1 L i, fi, i Skeh wlowannes would e made by
e custamer i needed,

The uncerisirdint wars sompited i1 scsanianos with tha 160 Goida tn tha Vecartalety . A
cosewragn Incior sgma .. ANEATRITY 2 EYprES i axpercid mosdainly gl
appredmataly 95% confidence ievol

‘This ripaet miny not b repradocod, urlgss par: tar ofan wilrct s witieg
frsem tha arganization ssuing this repor.

& #om L LaT Marusl LR FTTIL Ry © Saggeting Fimmsrs Varaion
4,08, 20190010

For 144" P24 14"t 1 acuplor (e i Lirson Dwis ADPOAY 114" 1o

hat
L AREOM VIS - A FC8 DIVISION v

iz =) ®ARSON DAVIS

TH66RE-0001 Ey Eone A DT
ATHIETOOAAR Fage | af 3 T 3408 Bew G
.
wnaslumunu
Gartiffeata NMismbar 2023000871

Seli-generated Noise

Mpasured sccoeding to IES BIETZ-3:2013 11,1 and ANSE 57,4-2014 Pand: 11,1
Aeasurvmng “Tist Besult [dM]

A-wgghtisd 4038

= Enif uf measwrvmment revulte—

— Lisd of Repart—

SBiynatury.

LARSON DAVIS - A PCB [RVISION
1681 West 520 Nowth

Frovo, UT B4601. Linited States
Ti6-484-0001

SLARSON DAVS

P AT Trdady Ak R

mnms'lu'muqu



Calibration Certificate

Certificate Numbar 2023007843

Customer:

Umlted Anatyst snit Engineering Consudtan Ca Lid
Mo L Sal Udunsah, 41, Sukbumyis Roud,
Bangchsk, Phiy Khassog,

‘Banghek, 1036H, Thaitand

Model Numbar kTt Procodure Numbar D001 8370

Sarinl Number  D007305 Tochnicinn dacob Cannan
Tast Rosults Pass Calibration Date 23 Mar 2023
o T Calibration Dis
e e Tempaoraturs 380 'C x0T
Description SoundTraok LaT Claes 1 Humidity 502 SAEH s SR
Cliss 1 Sound Lirval Metor Static Frassure BE1T kPm =013 4Pa
Flerwers Raviion: 2404
Evalustion Method Tested eleciricaily uaing Larsan Deavis PRMLXT 1 SN 077844 and 3 12.0 pF capactor to smulate
2l Datn s I senglivity of 51.0
i,
Compiart o minid M Solorwing andards woan comibined with
Caibrutian Ceriificate from procedurs D091, 384
1B BOGR1:2001 Type 1 ANSI 51 4-7044 Class 1
1EC BOBDA:2000 Typa 1 ARIE] 514 (RZ006) Typa 1
1EC $1282:2002 ANSI 51.25 (R2007]
IEC 61672:2013 Ciazs 1 KNS ST (R200T) Type 1
1EC B1260:20(1 Class 1 ANSE 5111 (RE00E) Class 1
Sarsrng I canilion (hat this ssimment wn slaind
L i Gl

ot w Sywtem of sitn {54)
vaugh Wi Matena nstiuie of Standard od Technoiogy (NIST), o oiher natenal messurement instiules, and mows e
raquinmants of ISOREC 17025:2017. Test peinds 3 intha i

‘senpa of accraditation,

The: quably sysiem is rogetensd 1 150 9001 2015

This cabiratinn 4 @ diwet comguann o fe it undar teat 19 the laind refrarce winndsrds and tid not ol ey sampling plans ©
ol i i for of e Lot s, e, B Sech by
o cumtimar a5 reedss.

camputed 150 Guide o the Exp Uneorisinty TUM). A&
wrage ticior of approoamately 2 ngmm (§=0) b bwen appiied D the Randait uncertainty o express the sxpantd unsitsity o
anpromimately % confidence level,
Thin report may et i for al In wrting
rorm v ergwizse g s moort.

Covtmetion, datn e Larson Dads LT Manual for Sound Track LaT & SeundEepan Lal (TRLO01 Fiev O Supportng Fimwars Vergon
A0S 2010610

3 Setini P Lavet 114 08 re 20

L AREN DAVIE - & PR DIVISION
15R1 Weat 820 Nanh
Prave, UT #4601, United Stares

Deseription
et Scniific 1626-FE Trmmperatire Pribe
SIS 10 Lilirs Lew Didortson Gynersier

Certificate Numbes 2623003643

Stmnilards Usei
Cal Date el s Cal Standard
2004825 MII-05-15 O,
oG NAI03-00 W

LARSON DAVIR - A TCH TRVISION
1681 West 820 Nomth

= SLARSON DAVIS

Prava, 7T 84011, Unired Soies

THE-EAA-01 5
ERECTTE R Page bl h O I B
.
naslumunu
Cartificats Number 2023003643
Z-weight Fiter Response
5 m
o2
e i
na B
g o
= ] L S S o = L]
a2
g a = =
- j
an
1 ] w0 oo VRN
Fraquency [Hz)
T DI e e L1 e W Lt ]

Elacirizal sigral lind of froquuncy weighling pefommed scgordng to |EC §1677-3:2011 13 s ANSI 51.4-2014 Fant 3 13 for complance

6N Wi £20 Nt
Prova, LIT 24601, United Stanes
T1o-686-0001

LTS

I6C S1E72-1:2013 5.5, [EC BOESL2001 6,1 ang 92 16C 60804:2000 5; ANEH B, &1 (FEDDET S, | e S0, AN 1 42014 Fart 155

Froyweney (ilz] Test Mesult [0 Oheviation W) Fawer B [00] Upper lamiy [0 gl
B -0.29 <029 111 033 015 Pass
310 .08 .08 030 030 015 Fass
12689 AL .04 <030 000 ois Pasd
5198 306 105 -0.30 030 LR Pass
01,19 203 -G0F <130 030 GG Prss
1,000,061 nan L 030 o3 B Pass
1,905,268 -0z -0 30 030 015 Pasy
390107 0.00 000 50 030 016 Pans
784335 L] L .30 a.30 016 Pags
15848.83 407 007 042 [ 046 Pass
19,9622 .36 - - (] 018 Pass

— End nf measursment ol

\ARBOIR DAVIS — A PLR DIV ISIOR -

@ ARSON DAVIS

A BOE DTN

TR R )

wonanslaimuny

TI6-684-0001

SLARSON DAVIS

MDTITHEIN Page Toln fe DI R
.
wnaslumunu
Cortificate Number 2033003641
A-weighted Broadband Log Linearity: 8,000.00 Hz
n
at
e
§ " -
™
P e N
"4
™
i
a
ar
i m s ne W e v an
Lovel Injweted (98]
Birowdbsard ¥ 2013 16wl ANS| 5142074 Pan 316 far cumpiiane 00 EC E4072-1:2013
.6, IEG BOMO4:200 62, 5 BAIBINI H, ANEH 514 (R200) 8.4, ANEI 514014 Pt 155, NS 81,43 jRAINT) 8.2
Tevel ] Errwr(dh) Lowor il 0] Upper Bt (001 ) Rt
3600 n&l 70 07 016 Pass
Ei 051 70 o 0i6 Pass
3800 039 070 a7 a6 Pass
300 036 070 a7 04 Pass
A0.00 026 0.7 AT 045 Pagg
4100 1B 470 oI ISt Pans
4200 (1 470 oin .16 Pans
4300 0o 470 0T 017 Pass
400 008 070 a7n 047 Pass
4530 .65 470 070 0.8 Pass
40.00 o i a0 016 Pasn
4700 001 a7 .70 018 Pass
4R.00 oo a7 (] 01 Fass
A0.00 0o Bl oo 018 Pass
s400 004 .70 o o1 Frss
000 07 010 0 016 FRss
&4.00 .06 070 a7 046 Pass
8200 .08 070 a7m 016 Fats
7400 0,08 0.7 a7 048 Pusi
78,00 007 .70 470 098 Paga
84,00 108 -0.70 070 0.6 Paiss
83.00 -L08 470 07 116 P
a4.00 a7 270 070 016 Pase
A0 4 .70 oy 015 Pass
104,00 001 .10 o 018 Pass
0900 a0 0.0 am 018 Fasy
11400 o0 0.7 .70 018 Fasn
119.00 2 -0.70 0.70 0.5 Fass
12400 - .70 o 015 Fan
2B -0 470 570 i Pusa
134.00 -0 070 07 015 Fss
13800 001 070 a7 01s Pass
14700 o -0.70 a7 015 Pass
11800 oot 070 a7 018 Pass
139.00 002 .70 a7 215 Pass
40,00 102 0.7 070 295 Fass
TARSON DAV - A PUH DIVISION ‘
1) West 520 Nori
Pruvo, UT B4601, Lsited St LﬂﬂSUH DA“S
FEORED0L " i)
Page 4 o8 e

AT s

mnms'lu'muqu



Corlificits Numbar H6230036841

— Fanil of messurenent vesuite—

Peak Rise Time
P i T parformd eomeing to IEC BE 2001 6.4 4 and AMSI 51,4 16 {RZ000] 4.4
Ampiirude {uls] - Daration (s} sl Larwer i T
i Teat (] ITABE  pper ot 18]y ey g Rl
13785 41 Negative Pulse 134.80 13344 13544 0.5 Fass
Pasitive Pulse AT 13343 13543 a5 Fase
M Megaiive Pulse 133,95 13344 13544 015 Fass
Paalfive Pulsa 1380 12343 1an4n 018 Fans

= Und of messsrvmmt sl

Positive Pulse Crest Factor

200 ps pulse tosis at 2.0, 12.0, 22.0, 32.0 dB below Overioad Limil
o Favctor syt dceending 1 O Y1001 2.4.2 and ANSI 6141083 {R2006) 3.4.2

Asmipliude (4] Crest Fastor Tt Hrwall [T} Ltinbls 484 Fpawinl Vperiainty [} Hesult
136,85 3 oo +0.50 0.45¢ Pass
5 ovin +1.00 095 Pass

0 ovLn +1.80 RS Pass

12085 3 012 +0.60 0152 Pass
5 o £1.00 [RrE Pass

0 oL £1.50 misg Pass

HEAL 3 ERE) £0.5 D163 Fuss
% 14 =100 015 Pass

L 0% i wART Pags

106.05 3 13 +0.50 Di5% Piaga
& .12 +1.00 0163 Pass

10 4116 & 1.50 st Pass

- End of messurenent results—

Negative Pulse Crest Factor

200 s pulse tests at 2.0, 12,0, 22.0, 32.0 dB below Overload Limit
Crost Facior meatuned scooriing i IET BUBS 12001 8.4.2 and ANSI 514 1083 (RIDGH) 3.4.2

Al (98] Crest Faetur Tiewt Besilt 10| Lds ) Expandrd Uneertanty JO0] Remuli
136,85 bl ovLo +0.50 1153 Pass.
5 ovn +1,00 G152 Fass

7l ono 4160 Bi5T Pais

1E6.ES i 2 +0.50 0153 Pasa
5 a0 +1.00 ni64 Pasz

10 OVLD 2150 0161 Fass

116,65 a 013 +0.80 [REE Pass
3 EE] =100 0154 Pass

0 .08 2150 016 Pass

10685 ] -1z +0.50 0151 Pams
] a1 2100 asy Pasg

] 08 £1.50 0164 Py

i Sev I pr—————

LARSON DAVIS < A FUB DNVISION
YO West K20 Noth

Frove, U1 #4601, United Soaney
T16-684-0001

SLARSON DAVIS

e Ty BT e

.
naslumunu
Cartificats Mipmber 2023000067
1/3-Octave Seli-Generstad Nolse
=
g B
% - .
n
u
i1
|
z . |
u
[ 0 = Toocse
Tiom S0 by 507 o0yl rainge.

Frepmancy [1x] Test Rewnlt a8} T Wit ) Rl
.30 2034 2460 Pass
w00 1988 4.0 Pass

1000 012 2350 Pass
1250 1014 .00 Pass
100 1668 2280 Bass
2000 1590 20 Pass
2800 1N 2230 Pasn
350 AL 1450 Fags
A0,00 1341 a0z Pass
50,00 1232 80 Pass
300 .13 6 Fags
0,00 10,83 060 Fass.
10a0a 10,13 5.00 Pass
12500 a9 1570 Pass.
180,00 an 15.50 Pass
0560 L5 15.20 Pass
250.00 &z 15,20 Pissa
50D E28 15.20 P
400,00 B2 1570 Pass
S0n.00 B7E 18.00 Pass
GIOH 31 ] 1640 Pags
BOOO0 ar 1730 Pass
1000050 1036 wan Pans
125000 1,08 1800 Fass
1,600,00 188 1060 Pass
2[00.00 z.8 2080 Pass
2,500.00 1379 2170 Pass.
3,150.00 a0 22480 Pass
4,000.00 15.54 2350 Pass.
000,00 18,54 24.50 Pass
8,300.00 17.58 2550 Pass
,000.00 1854 26,50 Pass
10,0000 10,55 T Pass
12,500.00 2051 28,50 Pass
16,000.00 nm 2080 Pass
20,000 00 v an.e0 Pass

— Eil oF measmryment nemite

LARSON DAVIE - A B DIVISIN
61 Wese 200 Norhy

Provo, UT #4601, Umited Simes
TEEEREO0H]

®LARSON DAVIS

ST LRI BT W 65

wonanslaimuny

Cartificate Number 2023003643
Gain

Gain maamurod scrordng to 1EC 167252079 17.3 snd 17.4 and ANSI S14-2014 Parl 3 17,3 and 174

f R— Tiess Menubt [dH]  Lowerlimil [48]  Upger Nesile (a8}
368 Gan B ] 8490
O G, Linwacity 4194 40,30 ALT0
OfA Low Range 54,00 380 w10
ORA Mormal Rangs 5400 .20 Lo
— Kol T rrmsprames el
Broadband Noise Floor
- 3 2049 11,3 Aand ANS| 51 42014 Pan 3 11,2
Mesmirement Test Femnlt {i11] Vpper Houdt il
Aswmight Nrise Flaoe AT RO
Couight Mokse Floar N 35,00
Zoweigh Neisss Fioar 3345 46,00

Mg using 13-Ccsave tien
Measurenment

201 Hz Signal

THO.

THO+N

— End ol mymsioremiant eeililzy-

Total Harmonic Distortion

Test Menult ] Lower Limit (] Upper Eiisif )

Ta5AE 10505 136,65

-A6.97 58,00

HLTT ~58.00
— Einil if mesnurement resubiv—

Expandest Rcank
Uneertsinty |4H5]
015 Prss
51 Pass
015 Puss
B8 Pass
Wevuli
Pags
Pass
Paan
K
Vmcertaaty A0} o
0,18 Pass
ooty Pass
Lot Fass

LARSCR DAVTE - A PCR DIVIAIN
1681 West K20 North

Prosen, UT 4601, Umrited Stases
TR0

ELIREL TR

Cevfificate Number 2023003843

SLARSON DAVIS

A R €]

wnmi‘lu'muqu

LARSON VIS — A OB TMVIRION
1681 Wast 820 Nonk.

Priva, U7 B4B01, itedd Seanies
TIo-644-0001

WA

®LARSON DAVIS

o1 471 Rev

mna'n‘himuqu



Calibration Certificate

Cartificate Numbaor 2123001671

Customor

United Analyst smil Esginenring Cumssdtant Co La
e 1 Sl Udimaw, 41 Saklisnvls Hond,
Bangchsk, Phra Khamsag,

Sanghok, (0368, Thailand

Model Number  L5T1

Sorinl Humber U007

Teat Rosults Pass

Initial Conditior  As Manufacsurst

Description SoundTrach LaT Claws
Claes 1 Eound Level Maher
Firmuwars Hevasicr: 2404

Evaluation Methad Tstod with:
Larson Dwan PAMLETY, SN 077545
PCBITTE0E, 5N 346240
Larson Davis CAL200, SN BI75
Laraon Davis CALZET, SN 0108

Procedure Number 000070354

Tochnician by Caanon

Calibration Date 24 Mar 2073

Callbration Due

Tewmparativn 2347 'C 2025°C

Humidity 508 %ARH £2.0%RH

Statls Prassine 8568 kPa ={13WPa
Data repertod In g8 o 20 P,

nano 3378

Comptiance Standunts Wﬂdmnn Rearnifsctinn mn-ﬂﬂm{dh’m[mmnmm coembined wiih
from procsdure.

|EC 806512001 Typa 1
|EC GiE304:2000 Type 1
EC 812522002

EC #1280-2001 Clazs 1
SEC HI87 2343 Claga 1

ANS] B1.4-2014 Giass |
ANS] 51,4 (R2006) Type 1
ANS| 141 (R2007) Chass |
ANSI 51,25 (R2007)

A 5143 (HAI07) Iype 1

ssing Ik cwititen that B inssumant desceies abovo Miasm o sxcpeds af specificafiors us isted it the efrencad procedarn
it tracestis ]

o oy | or ather

g Inmtitse of
it of 1IBOMEC 10262017,

mstistes, and mnes e

“the quaky syabim in regiisend i 150 B S0H8.

Cortificata Numbar 2023003871
AT a1 BB WM The crommyshier.

Caliraion Check Fraquancy 1100 Hz Reteranca Sound Perssun Lovat 114 68 i 20 oFs

Pitdic fwwse oo SUAGA ST 2014 PanE

Palinrm spgroval tor IED B15T21:3011 | AREFASA 51 4-2014/Part ¥ saccessilly campinted iy Phymkalise-Technischa Sunaesansil
{PTEY et 007-40-05 rafarmoe rumber PTE-1.73-4034318,

Thar soond lrved marter mismitlod fof tewtng successhuly compieted the pﬂwdl: lirstn of IEC mma.mi A7 ANSIASA 5141 4UPan
g, forthn W ia o o

Thin cabliatin (s & diact comparsnn of e il undad el % e st refereece
cernplutn, Mo of e tast device dus 19 Vs, e, Gls Such slickances wiuld be madi iy

[ T

hE 150 Exidde to tho i of Unnestarty s A
bean uncaaly o e o v

approainicly BS% e Vo
This repioet oy il b irosuced, exoect if il cinbess permissian Torihe puticaon of an saived ALATIG & Etnad B wing
um the ergamisaton g this rpart.

Catsetion duti Trom Larscn Do LT Marual ke SoundTrmek LT & ScundExpant Lat, 770,01 Ray 0 Sapportng Frmmware Vamiot
LS D000

For 14" miomphorss, B Lamon Davis ADPOZA 147 1o 102" scapior & used wih i anmon Divie ADPOAZ 147 10

tosting agproving. nocordaron Wit 10 §1672-22013
ANSUASA 51,830 %(F 3, 1 dumonatrat ik e et o scured vl ot Sy oot th cluse mmw IEE
1G0T T AMSYASA 51 4301 AiPar 1; fhe antnd Imvml mofer sbesiing tor i o the chane
(HAT242013 | ANEVASA B1.4201APat 1
Hewnilarids Used
Dirieription CalTite Cal ue Cal Seamdand
Larsan Dayis CAL20] Rasbual Sty Cabitinutue 2240 TVITLAH [IRET)
Hart Scienlifiy 2626-1 Tempenmon Probe MMAEDS JIAEFDT T
Emon Diavis CALIM Acaurrtic Callbmtur WRORT) LN T
Lamcnt v Mol H31 MAENIT 0IT-TE 007182
OB TTIALY 172 inch Prepmabariosd Provsises Miesogihasse 200000.00 200401306 ooTiES
SRS BEI6 s Low Dislurtion {enraioe RIS T2 ooTeis
Lot Diwvrs 1127 Preumilifies for Moded 53 Tipe | 20038 T2 PEROOGITH
Acoustic Calibration
Measired Beconding bo JECE1ET2-3:2015 10 and ANSI B1.4-2014 Part X 10
Mennmement Teat Resuls TLuwer Linsil Lt 7l Hesiih
et st Resnls |S18] W Upperindelo) ey 0]
1000 Hr T 11380 Ha2n nAd Pass
Loaded Circuit Sensitivity
Memsursment Ml
PRV IPal i)V e et VP Uneertainny il
1600 He 5042 Al 8,33 04¢  Pass
— Kol of messurement it
A st s‘qﬂal Tem C 1]
Masnired derordng 10 IEC 61872:3:3013 12 and ANSI S1. 42014 Part 312 weng 3 coupler with Unit Under Test
LT} sinl raforence SLM using sioy e level far 1o IED B1672-1:2013 5.6: ANSI §1.4-2014 Pust
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Calibration Certificate

Catificate Mumber 23003658
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Crertificate Number J02300T658

Gain
Gl meskined ascotdng 10 1ED 81672-22078 173 and 174 arc ANS $1.4-2074 Part 3 17.3 ana 174
Expmnded
v A
Memmurement Tewt b (4B} Lower limlt J0R) Upper lisdcpin P besiity
0 6B Gain 5385 1890 WAD 1.4 Pasa
48 Gain, Linsarfy 41,14 4030 417D 110 Pass
DB Low Rangn 2400 23,90 A .13 Pazg
ORA Normal Range R a1.20 84,80 05 Pess
— Eed af measiirvment resnlti
Broadband Noise Floor
AIET2-2:2003 1.2 B AN Pay T2
Mesasrement Tist Wl il1] Upper Frmit 5] [
Auwght Nidme Floar 28.90 800 Pasa
Cawaigh Notse Flaor 26,58 35,00 Pass
Zownight Noise Floor 328 .00 Pass
— Faul 0 mesarrment reailis-
Total Harmonic Distertion
Msatured uig 173-Ocine il
Erpumded
i L
Messurment Tos ot (4] Lower Limit (6] Cpper Limit i) Ay Hesili
10 Hiz Sigasl 13555 13605 136,65 LX) Pass
THE 5681 58,00 el Pasa
THDH 2.7 ~48,00 notg Pass

- Ead of messurement resuliv—

LANSON DAVIS - A PCR DIVISION
1681 West 520 Narik

Truva, LT 44801, Unived Statesy
TIH-634-0001

®LARSON DAVIS

B0 T e

LSRR

wonaslueauny

Certificate Number J027003658

= b af Regari—

Meanured Lovel (05|

Cortificate Numhar J023003058

113-Octave Seli-Generated Noise

Frequency [Hi}

i BLM 6 sal to ow range.

Froquency [1le] Vst Reoault (48] Uipper &mit ] Tesult
830 o034 2450 Pass
540 WBTe 24,00 Fass

1000 1787 23,80 P
1260 16457 2m Fass
1800 16,25 290 P
20400 14,04 24 P
=0 13,88 2230 Pz
.50 139 21.50 Pass
40,00 EEC] 2020 Foss
50,00 .55 1B Pz
63,00 10.50 Pass
B2.00 T Pass
100,00 002 Pass
12500 .51 Pass
18000 B4 Fags
00,90 741 Pass
25000 742 15.20 Pass
31500 T4 1520 Fasg
440,00 Prgs
F0.00 Fass
HI0.90 Pass.
a00.00 Pass
100000 Fass
1290.00 Pasz
1.6500.00 Pass.
2000.00 Pas
2,500.00 Pass
3,150.00 Pass
4,000.00 Fass
5000.00 Fass
300,00 Frss
,000.00 Pasn
10,000,60 Fass
12,600.60 Pass
16,000,00 Pagy
70,000,00 Daun

LARSON DAVES - A TCT DIVISIEN
LGB West 820 Nocth

Frav, 1T B4601, United States
Titid-KL

R e

®LARSON DAVIS

BT W

mna'r:‘himuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
534/ PATTANAKARN ROAD SOL 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025

TEL 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0003

Cert.No.: 23CH1226
Page.: 10of3

Certificate of Calibration

AMCE DIVIRION
h

Provy, LIT #4601, United States
T |
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Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HA1G0019

1D No. - UAE .EFM.202/2564(EFM.pH.10/64)

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(,A Saithip Meangmai

() Warakorn Lemgagtrakul

( ) Ponpan Paipim

Issue Date :

Used item

26 September 2023

27 September 2023

2309-0881WSC-4

United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumwit Road,

Bangchak, Phrakhanong, Bangkok 10260

(25 + 2.5) °C

(50 = 15)%

In - house method -

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

- CP-CH8 by comparison with standard thermometer

Warakorn Lemngagtrakul

Sl

Approved Signatory

2 October 2023

‘The Uncertainties are for a confidence probahility of approximately 95%

Tais centificate may not be reproduced other than in full, except with the prior writien

Anpr

\ead of Corporate Services 4 - Equipment Calibration and Te

2 Services.

tenasluaIuAn
A 0053073




Cert.No.: 23CH1226
Page.: 20f 3
Condition of this calibration result
1. Reference Standard Instrument -

Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 Jul 2024

This certification is traceable to the International System of Unit maintained through'-
- Technology Promolion Assocation (Thailand-Japan)

2. Certffied Reference Materials The measurement results are traceable to S| through CPA chem Ltd.
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Lot No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025
pH 6.986 CPA chem 863833 28 Dec 2023
pH 9.997 CPA chem 913600 14 July 2024

3. This certificate is valid only lo 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) P
pH mv mv pH
pH Meter 400 17748 177.6 4.01 0.058 2.00
S/N.. HA1G0019 7.00 0.00 0.2 7.00 0.058 2.00
7.00 ©0.00 02 7.00 0.058 2.00
10.00 -177.48 -177.2 10.01 0.058 2.00
A
i
a 1182400

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2715-6484

Cert.No.: 23TW219
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE1D0008

iD No. : UAE EFM 207/2584(EFM.DO.09/64)

Received Date : 26 September 2023

Test Date : 27 September 2023

Reference : 2309-0884WSC-3

Submitted by - United Analyst and Engineering Consuitant Co.,Ltd

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

L y Condition T (25+5)°C
Humidity (50 = 20) %
Test Procedure : In - house methed : CP-CHS

by Comparison Technique with Azide Modification Method
Tested by : ‘Walalak Sirithean
O

Approved Signatory

Approved by :

(/) Saithip  Meangmai
() Warakomn Lerngagtrakul
() Ponoan Paipim

Issue Date © 29 September 2023

enaslupuny
B 0325261

o\
Cert.No.: 23CH1226
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH factor
(mV) (%) k
pH Electrode 4.008 401 1415 0.0079 200
SIN.. - 6.986 698 -34 9 0011 2.00
6.986 7.00 -34.2 0.011 200
8.997 10.01 -205.7 0.0085 2.00

Function : Temperature Measurement
(™) Without adjustment
This equipment was connected with Temperature Probe;

- Model 9652

- Serial No. © -

Dimension of probe;

- Length 03 mm

- Diameter : 16 mm

- Immersion Depth : 90 mm

Calibration Standard uuc* Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) c) (°c) (°c) (£°C) Kk
250 25.002 250 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 200

Remark : - UUC* = Unit Under Calibration

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

-000-

-~

onasluaIuny
a 1182399

Cert.No.: 23TW219
Page.: 2 of 2

Condition of this result of calibration

. Reference Standard Instruments :
This certification is traceable to the Internaticnal System of Unit through the reference standards

laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RCO06 23MM18 20 Feb 2024
2. Standard Materaal :-
Material Manufacturer Assay
Sodium Thicsulfate pentanydrate Merck 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K1B80020
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mg/L) {mg/L)
8.16 8.16 0.0071

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

-00o-

Q
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a 1182622



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICE

3: FQUIPMENT CALIBRATION AND TESTING SERVICES

53474 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
NSC-TISITIS17025
TEL 02717300029 FAX. 027199454 CAUBRATION 0008

Cert. No.: 23LM168

Page.: 1 of 2
Certificate of Calibration

Equipment ; DO Meter with Sensor

Manufacturer : Heriba

Model : LAQUA-DO210

Serial No. : HE1D0008

1D No. . UAE.EFM.207/2564(EFM DO .08/64)

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

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

Location : TPA Chemistry Calibration Laboratory
Received Order : 25 September 2023

Calibrated Date : 29 September 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage (220£22)V

Calibrated by : Krisda Malee

Approved by

Approved Signatory
() Pornthippa Tameyakul
() Ponpan Paipim
(

/) Suwit Imjai
Issue Date : 5 October 2023
The Uncertainties are for a confi probability of approximately 95%
Tt cerufione may o be reproxiuced ofer than m fll <scept with the pricr written
Approvalof the head af Corporaie Services 3 : Bquipment Calibation and Testing S

wnasluemuny
A 0053010

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

534/ PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.0-2

NSC.TISITIS17028
300029 FAX.02719.048 CALIBRATICN 0008

Cert.No.: 23CH1232
Page.: 1 of 3

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer - Horiba

Model : LAQUA-EC210

Serial No. © HC0J0014

ID No. : UAE.EFM.205/2564(EFM.SCT.10/64)

Condition As-Received: Used Item

Received Date : 26 September 2023

Calibration Date : 27 September 2023

Reference : 2309-0882WSC-5

Submitted by © United Analyst and Engineering Consultant Co. Ltd

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

Ambient Temperature : (25 + 25) ©
Relative Humidity - (50 + 15) %
Calibration Procedure: In -house method *

- CP-CHB by direct measurement
with certified reference material (CRM)
- CP-CHB by comp ) with standard therr

Calibrated by : Warakomn Lerngagtrakul

Approved by :
Approved Signatory

(/) saithip Meangmai

() Warakorn Lerngagtrakul

() Ponpan Paipim

Issue Date : 2 Oclober 2023

The Uncertainties are for u confidence probability of approximately 5%

This certificate e reproduce

han in FU1except with the prios written

Approval of the head of Corporate Services 3 - bguip

enaslupuny
A 0059074

Equipment : DO Meter with Sensor Cert. No.: 23LM168
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2309-0884WSC-4

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath
The temperature scale used was based on ITS-90
Condition of this result of
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This certificate is valid only to the item calibrated on date and place of calibration
3. This certification is traceable to the International System of Unit.

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

Function : Temperature measurement

This instrument was with _temperature sensor, S/N.: 18F 1002562

Catibrati ! uuc Error Uncertainty. Coverage
Point Depth Temperature Reading R Factor
(c) (mm ) c) (c) () (+°C) k
250 100 25.004 24.8 -0.204 016 2.00
30.0 100 30.000 29.8 -0.200 0.16 2.00
35.0 100 34.998 34.8 -0.198 0.16 2.00

UUC* : Unit Under Calioration

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

-00o-
onaslumuny
a 1183569
Cert.No.: 23CH1232
Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878 130RCO95 2311051 05 Sep 2024
2) Ref. Std Thermometer 4982054  110RC044 23i908 26 Jul 2024

- This Certification is traceable to SI Throught Technology Premotion Association (Thailand - Japan)
2. Certified Reference Materials -
- Conductivity calibration solution, CPA chem Ltd., The measurement resulls are traceable o Sl
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

C. ivity Solution Lot No. Exp. date
1413.0 uSicm CPA Chem 913596 14 July 2024
12.880 mSicm CPA Chem 913597 14 July 2024

- Control G vity cali solution by Water bath (25:0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

{*) After Adjustment at 1413.0 uS/icm
Conductivity Electrode Serial No.: 9B0H0061

Standard Before Adj After L inty Coverage
Conductivity Solution uucC* Reading UUC* Reading of Measurement factor
(%) k
1413.0 pSlcm 1424 pSicm 1413 p.S/em 9.2 uSicm 2.00
12.880 mS/cm 12.55 mS/cm 12.47 mSicm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

enansluauAn
a 1182398




Cert.No.: 23CH1232

Page.: 30of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equi was with T Prebe;
- Model : 9383
- Serial No. : 9BOHO061
Dimension of probe; -
- Length : 113 mm
- Diameter : 10 mm
- Immersion Depth : T90  mm
Calibration Standard uuct Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(‘c) (°c) (‘c) ey (%) k
25.0 25.000 25.0 0.000 013 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
35.0 35.001 35.0 -0.001 .13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-
'
8l
wnasluemuny
a 1182397
BOROVATIVE INSTIUMENT CALIIGLATION LA
IOV ATIVE DRSTREAIEST E11 8411 AR T
TN AT Db ST RN TINARINES 11 TARBHERY BANI RAED
ASEIRIOE EANLIILE RAMLUT SUARAN IO eCE (00 THARLANT
THL. UBREJ0 1A 000 | FAX: (ORTRZN IhTI0 28k
Paps atd
Certifieate No : 23-ACT-03
Request-No - Reg-2023-0676
Soum pressure bovel Calibration Results : Witbast Adjustment
Calibeution Range | Withoat (dm) Adjuviment (dB) Uncertainty | Acceptance limit
a8y Measured Error Measured Errar (=dB) Class 2 = dB)
A dB ¢ 000 T 91491 0,0 - . .13 01400
11100 (IR il - - (5] Al
Frequency of Sound pressare level
Cablsrntion Range Withaut Adjustment Adjustment Uneertalnty | Aeceptance il
tH Meavred (1) | Error (%) | Measured (112) | Error (%) (a%) | Cls2{s%)
Qo8 1 TN H 1004 0 E - a0 7
114 4B/ 10 He 1M, D) N = 3 ot (R}
Total Harmamke Distortlon phis Nolse of Seund pressare bevel (THDN %)
Calllrrathen Hange. Witheut Adjustment Adustment Ungertaingy | Aecepeasce it
izl Meaamred (%) Measared {Ya) [ER0] Class 11 & %)
94 R ¢ 100 Hi 002 - 040 i
P14 B 000 He 023 = [E] k11
Neote ¢

- Muspuurs it s SECHIRIT Cleas |

End of Calibration

" - londsliinaunu

IMNTVATIVE INETRURDST CALIRATIVN L AL
ENMOAATIVE DT MU T O0 TH TRAT G
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T G0N B S0 | FA) 01 T 3
Fagriotd
Certifieate of Calibrution
Custoamer
Mame * UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No - 23-ACT-065
oL, Request No - Rieg-2023-0070
Address 41 Sai Uidomsak 41, Sukhomyii Road, Bangehak.
Prokanory, Bamphok |0260
Unit Under Calibstion Details
Mersaremsent jiem | etz Calibrator Clissa - 2
Manufactier L LARSON DAVIS Biange - 94, 114 EB ) 100D e
Mudel : CALL3D Imnumees Sises = Uged
Serinl Nmnber g
[LH] : UAE EFM.USA 2564
Calibration Environment and Detalls
Temperaturs 1L 2R427C)
EHumidity O 20 BRIED
Bummetric Pressere ¢ W3 =100 TP
Hacoived Dar 4 May 2023
Calibruticn D 12 May 2023
Locatmn of Calibration ; LAB | Acowtic
Calibration Procedure ¢ En-house method CP-ACT-02 hased on [EC A0142:2017 Eleetroacousics « Sound eafibosors
Reference Staminrd Maodel Serial Number Truceable Due Calibration
Souml Cahibrator SV 354 SEIT9 EEI 3 May 2023
THD Multimeter ns 1ATTE NIMT 31 Junuary 2024
Truceatility This certificats providees tmeeahility of messumement to rocagnized nutional stasdard, asd 1o te
renlization of il international System of Unils (1)
Note
Thse: reponied uscenainty (8 based on standand uneerrainty maliplied by the Covernge Facior k=2, providing = level of
confidence approximately 953,
Calilrated By 1 e Appraved By i
M, Noppadon  Lungart M. Pacit Mathurvom
Service Calibration Enginees Calibiratian Englacer Supervise

Issue Dhate : 12 My 2073

- ipndifliienueu

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

45145111 Skrinthom Ad, Bangbumru, Bangplud Banglok 10700 THAILAND. NSC-TEISTIS 17625
Tel.0-2435-8800  Faxd-2433-1679 2-mailcal L hittpeds ithiphorn.com

Cert. No. : ACL23144
Pages t Tafg

Calibration Certificate

Equipment : SOUND LEVEL ME]
Manafucturer : RION L
Model : NL42/ Mis

Serinl No.: (HI321435 1 1763

1D No.: UAEEMAZ 08472555

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENCINEERING CONSES
£1 SO UDOMSUE 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANGONG IHSTRICT, BANGROK 10260
THAILAND.

(230 £3)
(3 +3 )
{500 &20 )

£ E A

05 MAY 2023
(08 09 MAY
10 MAY 2023

Calibrated by :

7RI

( Thanakul Petchurai )

This certifieaie is isseed in dance with the of ISCVIEC | T023 stunclurd, may it be reproduced
other than in full, exeept with the prior written approval of the head of Calibration Laboratory.

mna'n‘himuqu

QF-TE1 2-04-44-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,
ASB0CERES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL23144
Job Mo, @ VOBEACHNSI
Pages  : 2ol§

Calibration Procedure : CP-AC-0L

Calibration Method :
This equipment was calibrated by bused on TEC-61672-3 (201318
The SLM find fests to Acoustical and Eleetrical signal tests ol fieq
Standard Instruments, '
For tests results of each|

Condition MMII‘I“
L. WWW

Muode| Serial No.
332104 MY4EDITOTH
335118 MYS2302742
33461A MYS3220104
334614 MYSAZ2AT6
3a461A MYH0024273
MAT-1070 62100114

OF-T51 2-04-04-020664

SITHIPOR N; SITHIPORN ASSOCIATES CO,LTD.
HEIDLRRRES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cort. Mo, < ACL23144
Job Mo, VORMACDISY
Pages  : daf8

Result of calibration ;.
1. Absolute sensitivity

93.9

Measured Valus
(dB )
14.8°

2.2 The microphone of the sound level meter wan replaced by electrieal si

Frequency Measured value
Weighting (a8}
A < weight 11.6
- weight 175
Flat 233
1. Acouatial gl aat st gt
Frequency | Jeviat e curve (4B}
(He) > T Avceptance
Fluy s
125 0.3 03 03 1.8
1000 ol [ [ <10
BO000 02 0.3 0.2 454
'
— wnaslunIuA
bR

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assaclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACLZ3144
Jab No, ; VOBEACHISS

i
i <

Pages  : 3of8
Summary of Measurement Result :
Maximam-permitted
uncertainty of
¢ (dB)
NiA
v A
i 03
o 03
v 03
Far | v 03
For >4 kilz 10 10 k2 v - 0.3
 For > 10 kHz to 20 kHz. - - -
3 and e weightings ot | Kz v 3 02
6. Long - ter v . 0.1
2. Mmmm:ww v i 0.2
5. Level linearit e fevel range control LA - 02
5. Tone birf sesponsa. v ] -
10, MC"’M v - .35
11, Overload indication v 025
12, High level stability__ 0.1
Nofe:  Pass/Fail evalustion for eacl paramoter,
will be oonsidered iogether from the acceprance limit and ted incertainty of mensurement,
, wnaslumunu
QF-TS12-4-04-020664

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
hesoclares CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 L

4. Electricsl signal tests of frequency weightings
Weighting network respanse with relative 1o | kFz.

Cert. No. 1 ACL23144
dob No. 1 VOSSACINS
Pages ¢ Sof§

“‘r'.“

A
G
5.2 Time weighting et | kHz
Frequency 5 I
Welghting (dB) (a8 ) (d8) (dB)
Fasl 4.0 4.0 0.0 201
Slow. 24.0 94.0 0.0 20
Leg 9400 94.0 00 =0l
i Long - term stability
SEM Display | SLM Display | Devinwed | Acceptance
Frequency ut initial ut find Value Limils
Weighting {dB} (dB) (dit ) (dB )
A = wieight 94,0 4.0 L] =03
'
wnanslumun
QF-TSI2-M-04-02004

P ’



SITHIPORN J SITHIPORN ASSOCIATES CO,LTD.
sssaciates © CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL2II44
Joh Mo, 1 VOGGACO053

Pages @ GolB
7. Level linearkty on the reference level range

Auticipated | Mensured

Value Value
| ) | ot |

1370
E———

Al 44.0 0 1.1
0.0 358 0.1 1.1
340 139 =1 1.1
0 2.9 -1 &1d
29.0 289 k1 &1
28.0 218 Al #11
7.0 269 0.1 11
26.0 458 .1 =11
25.0 4.9 -1 &1
.
— wnaslunaun
P .

SITHIPOR Ny SITHIPORN ASSOCIATES CO,LTD.
S = CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPOR N)l SITHIPORN ASSOCIATES CO.,LTD.
assoclates © CALTBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. Na. : ACLIII4
Job No.  © VOGGACONST

QF- TSI 204121164

Cert. No. : ACL23144
dob No.  : VOSSACONSS
Pages : Rol#

11 Overlond Indication

Measured v

The repanted uncerininty is based on @ standard uncertainty multiplied by coverdge i
ar any value following i iding a lavel of
End of C; Certificate

QF-TS12-M-4-020664

7T

Piges & TofR
B Level lincurity including the level runge control
Anticipoted | Measured visted | Acoepiance
Rangs Value Value imi
(dB) (48)
Ao | oa0 940
Aaticipated | Messured
Valuwe R Vall
(dB ) (dB ) (dB )
108,40 1078 -1
117.0 17.0 00
14,0 1341 L5}
1088 1080 .0
127.6 127.6 L]
L0 BHY -kl
108,40 1084 0
128.0 128.1 LA
A
1330 20
1364 30
Anticipated | Measured Devinted | Acceplance
in Value Value Value LLimnits.
tet signal (du) (B (dB) ()
Cont 133.0 133.0 o 2.4
Posiiive halfl eycle 1354 1352 =02 20
Negative half oycle 1354 1352 0.2 5240
.
wnaslumunu

Rl

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthem Rd, Bangh Bangpl 1gioi 10700 THAILAND, NSC-TSI-TIS 17625
Tel.0-2435-6800  Fand-2433-1679 lical hittp:

wnansluieauny

Cert. No. : ACLI34S

Pages @ loff
Calibration Certificate
Equipment : SOUND LEVEL |
Manufacturer : RION
Mudel :
Serial No.:
1D No.:

UNITED ANALYST AND ENGINEERING CONSU
K1 SO0 UDOMSLUE 41, SURHUMVIT ROAD,

RANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Ambient ure & (23023 c
Pressure: (1013 =3 ) KPa
Relative Humidity : (500220 )
Received Date s 05 MAY 2023
Calibration Date ; Ok-19 MAY 202
Date of Issue © i
Calibrated by
o 7 L
§ r—_
{ Thanakul Petchurai )
This certificate is issued in accordance with the requi of ISOEC 17025 stundard, may not be repraduced

other thas i full, except with the prior written approval of the head of Calibrution Laboratory,

mnem'lu'muqu

CHF-T512-04-04-20604



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
azsacintes CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACLI345
Job No, @ VOBGACHDSI
Papex @ 2ofR

Calibration Procedure : CP-AC-

Calibration Method :
This equipment was calibrated h;(
Thi S1M had tists 1o Acoustical i

Seriul No.

332104 MY4R(HTO76
335118 MYS52302742
134614 MY332201104
33614 MY33220076
3d4alA MYA24273
MAT- 1T 2100114
4180 20TTH0

NA-ZKAL

wonaslueauny
it .

QF-TSI2-04-04-4020664

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
agsaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23145
Job Mo VOSRACHISS

Pages & dof8

Result of calibration ;.
1. Absolute sensitivity

Mensured Value
(dB )
17.8

_zzthenﬁawhmnmemdlmiwwummbydmur i e

Froquency Measured value

Weighting (diy

A - weight 126

- weight 179
Fint 236

Frequenty Deyitia
()
125
1000 02 02 02 kL
B0D0 -1.3 -12 -13 250

wonanslaimuny

QF-TS12-044M-020064

7 =

SITHIPORN f SITHIPORN ASSOCIATES CO,LTD.
asspclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACLZ3N45
Job No,  : VOGGATD0S3

Pages  : 3af8

?__ﬂ;iﬂlﬂzw 10 ki

Far = 10 kHz 1o 20 kHz - - -
w PSR . IlIkH! , = 02
6 Long - e pablty vi-1 w
% e Jevel range v - 02
5. Levellineariy including e Jevel range contol .1 - 02
9. Tone burst response v .

10 Feak € sound level v s
1. Overload indication v
12. High lovel stabillty. :

Note ¢ Pasa/Fuil evaluntion for ench parameter,
will be considered tegether from the accepance Timit and the M

wna'n'himuqu
7 A s

OF-TE12-M-H- 020664

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, : ACL23145
Job No. @ VOSSACDOS
Pages  : Saf8
4. sbgnal tesis of freg Ty
Weighting network response with relative 10 1 kHa

Froguency
(Hz]

weightings at | kHz
Froquency
=
52 i veging 1 e
Frequency Wk
Weighting (B ) (d8) (B} (dB)
Fast 4.0 a0 0.0 =101
Slow 54,0 4.0 0.0 +1{.1
Ley 94.0 4.0 0.0 =01
6, Long - term stability
SLM Dispiny | SLM Display | Devinied | Acoeptance
Freguency at initial ot final Value Limits
Weighting (dB) (dn ) (dB) (di)
A~ weight 4.0 9440 i =03
.
_ wnaslumunu
QF-TSIZ-04-04-020664

F- a



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

assoclates

7. Level linenrity on

QF-TSL2-04-04- 020664

SITHIPORN

associates

the referonce level range
Anticipated | Measured vinted Aceeptance

Valoe Value mits

(a8} {dB)

1370 | B0

i’j. Ty ——m—

1354 1350 0
1340 134.0) 0.0
1350 133.0 0.0 £ 1.1
1320 132.0 0.0 4Ll
1310 1310 0.0 +11
1290 129.0 0.0 a1,
1240 124.0 [ £ L1
19,0 18,0 0.0 £1.1
1140 114.0 [ 1.1
109.0 109.0 00 +1.1
1040 164.0 0.0 +11
55,0 5.0 0.0 1.1
54.0 54.0 0.0 +11
£9.0 84.0 0.0 211
840 84.0 0.0 211

__ B 75.0 0.0

T T
540 519 11
49,0 40,0 0.0 £11
a4 419 . 41,1
9.0 189 .1 11
40 139 .1 I
0.0 209 0.1 Ll
20 289 0.1 a1l
280 279 0.1 2Ll
2740 26.9 01 21,1
260 25.9 0.1 =11
254 25.0 04 £1.1

Cert. No, : ACL23145
Job No. @ VOGSACDISY

Pages  : Gof8

wenaslumuny
7 Al .

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. N : ACL2I4S
Job No. @ VOGEACDHISS
Pages  : Rol$

Messured value { d8 )
Positive ;
| cosditboyii
805
12, High fevel stubiity
) SLM Display
Frajucicy at initind o final Value
Weighting tan) (a8) (4B}
A= waigh 137.0 1370

OF-TS12-04-4M-020664

wonanslainuny
7 .

associates

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2ZI4S
Job Moot VOBBACIISY

451-451/1 Sirintharn Ad, Bangbumry, Bangalud Bangkok 10700 THAILARD
b sithiy com Htip:! Ishipt

Tel0-2435-B800 Fan0-2433-0

Pages ¢ Tof8
B, Level linearity including the kevel range contral
Anticipated | Measured Deviated | Acceptance
ange Value Value imit
( dft ) 1dB )
Aty S4.0 4.0
9. Tone burst response
Time Tune barst Anticipated | Measured
| durmtion, Th | Cyele Value Value
Weighting | {ms) (dB) (dB ) (48 )
o 1 108.0 1079 411
[l 170 17,0 [
§00 1340 1344 [
[l 1080 108.0 0,0
[ 127.6 1276 00
1 99.0 99 -l
bl 10,0 10£.0 0.0
00 1280 128.1 0.1
10, Peak ' sound level
i Numher of eyl Anticipated | Measured
e an) )
b 330 Py
One 1364 =30
Number of eycle Anticipated | Measured Devisted | Acceptance
in Value Vahse Value Limits
test signal (dn) (dB) (i} (dn )
Continuous. 1330 1330 0.0 #2.0
Positive half eycle 1354 1352 0.2 2.0
Negative hall cyele 135.4 135.2 02 +2.0
wnaslumunu
QF-TSI2M-04-020664
o :
SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY
WEC-TISI-TIS 17025

679

Cert. No, : ACL23179
Pages  :+ 1olR

Calibration Certificate

Equipment
Munufacturer :
Model ¢

Serial Mot

1D No.:

Condition As Found

SCUUIND LEVEL METER

RION

NEL-42/ Microplwse UE-52 iplifier NI1-24
DOSSHOAT / 200033 (47892 ]
UAE.EFM.036:2558

GO

Customer | UNITED ANALYST ANIYENGINEERING Cﬁmmﬂﬂmﬁm
#1 501 UDOMSUR 41, SUKHUMVIT ROAD, \
BANGUHAK SUB-IMSTRICT,
PHIRAKHANONG DISTRICT, BANGEOK 10260
THAILAND.
Location : .
Ambient Temperature : [ 30=3) o
Pressure : [ 10L3 =3 kPa
Relative Humidity ¢ { 500 £20 ) %
Received Date : 20 MAY 2023
Calibration Date : 0708 JUNE 2023
Date of Issue : 09 JUNE 2023
Calibrated by Mathaleomn Pisutpaisan
Approved by © ; w_ .
1

| Thanmakul Petchumi )

This certificase |s lssued in sccondmnee with the requirementy of ISCAED 17025 stundard, muy not be reproduced
ather than in full, except with the prior writien approval of the head of Calibration Labaeatoey.

OF-TS1 24H-03-12066

mnms'lu'muqu



SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
BEEARIatRS CALIBRATION LABORATORY
Continnation of Calibration Certificate

Cert. No. : ACL23ITO
Juls N, 2 VOBAAUI0G2

Pages @ 2of#
Calibration Procedure : CPACH
Calibration Method :
This equipment wes calibrnted by based on TEC-61672-3 {2013 Jewel meter (SLM),

The SEM had tests 10 Acoustheal and Electrical signal tests
Stuncisd Instruinetis,
For lesta results of each flema were made by observation of dach Tnstrumenits display u

sweiihting with Anéebolc chamber nd Referece

Condition of this resnlt of calibration :
L. Referenee Stndard Instrusments -

Instrument Mudel Serial No,
Wavefom Generutor 332104 MYAEO1LTOT6
Wivelorm Generator ERLIRE: MYSZMZT42
Bigital Multimeter EEETTTY MYSIZ20HM
Diggital Multimeter 334614 MYS3T20076
Digital Multieter 34461A MY&0024273
Programmable Aticiysior MAT-1070 G2I00114 :
Condenser Microphone 4180 2977900 14F
Mensuring Amplifier NA-S2KAI 3450495 4TER-24
2. Thi result of calibrution was found seewrnte as shown on date and place of ua].ihmlilm_._ﬁ ]igm anly.
3. This certificate is trucenhle o the | system of it e at -
3.1 National Institute of Metrology (Thaitand), .
3,2 Thailund Tnstinite of Scitific and Technaloglcl REHOA (TB TR
.
_ naslunuaw
QF-TSI2-04-04-020668

Pd 5

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RASRGPENE CALIBRATTON LABORATORY

Continuation of Calibration Certificate
Cert. No. ¢ ACLINITY
Job No. @ VOGBACDDGZ
Puges  : 4ofk

1. Absolute sensitivity §
Teference Mensiired Apcepiunce
Acinstic Signal Value Deviation Limit
(dB] {dB] {dB} {I_lﬂ')'
934 (93.98) 919 ol 03

2. Self-generated noise
2.1 Normn tes

Measred Value
Cdi )
154

2.2 The microphone of the seund level morer was replaced by eleetrical ::pmlﬁm__ '_

Frequency Mensuresd valis
Weighting (dB )
A - weight 120
C - weight 182
Flat 4.0

3. Aenustieal signul tests of frequency welghtings

Meter froe-field i reApinae ot o
s Af
Frequency Theviathon from various fre respanse curve (AR}

= PP

[ Hx) Flat Cowdl A LCeplance
B a Limits
125 00 01 .l +13
1400 0.1 0.0 -1 & 1.0
HIO0 1.6 LY LT 5,0

'
. enanslunuRy
QF-TS 24404400064

S .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
NGB CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cert. Na, 1 ACL231T9
Jdobh Mo, VOSHACTE2
Pages ¢ 3alR

Summary of Measurement Result ;
Uneertaint o
Parameier Fall : wncertainty of
it B
1., Absolute sensitivity [ -~ gl WA
2. Self-penernicd noise [ = BiA
3. Avoustical signal tests of froqueney weightings
125 Hy L [E
1001 Hr v 03
000 He v %}
4. Electrical signal hests of freguensy
For 10 He 1o 4 kHe v (%}
For >4 kllz o 10 kilz v 03
For > 10 kHz 10 20 kHz - -
5. roquency und time ings at | kHz ¥ 0.2
5. Long - term ntability v - 0.1
7. Level lincarity on the refisrsnce level rnge v 02
8. Level linearity including the level range control v - 2
9, Tane burst response v 02
10, Peak £ sound level v - 02
11. Ohverlond indi [ = 02
12, High lovel stability v 5 i
Nole - Pass/Fail evaluntion for each parametes, 5
will be comddered 1ogether from the 7 Firmiid aind the i permitied ity of

wenansla U
P .

QF-TS1 24404020664

SITHIPORN ) SITHIPORN ASSOCIATES CO,LTD,
BRARLIBRS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL23ITH
Job N, 1 VOSEACO062
Pages @ Soff

4. Electrical signal tests of freq ighti

Weighting netwark resporse with relative to 1 kHz.

Fréquency Dheviation fiom varions frequency we pesponse curve (dH)
ey 3 I Ageeplaney
Flat Coweight | Arwelght ki
a3 01 ALl [ L300
125 [ ] 0 . TS
250 0.0 L] [
00 0 il [}
1000 0 [ 00
2000 o i 00 224
Stk 0.0 .0 0.0 =30
A0 [ 0.1 0ol 450

&, Froquency and fime welghilogs at 1 kHe
5.1 Frequency wesghtings w 1 kHz
Anticipated | Mensured Dieviared Acceplance it

Frequency Value Value Value
Weighiing (4n ) Lan) (B )
A~ weight B0 94.0 041
C - weight 8.0 94,0 00

Flat ] i

5.2 Time weighting at 1 ki

Anticipited | Meusured | Devineed | Acceptance

Frequency Value Malue Vilue Limits
Welghilg (4B (di) (d) (dB )
Fast [ 4.0 00 T
Slow i [ [T =0l
Leg ad.) [ [ 20,1

i Long - torm stability

SLM Disglny | SLM Display | Devinted Acceptunce

Frequency at nitial ai il Value Limits
Welghting {dB ) [ dB§ {dH} LdB §
A - weight o410 04,0 0.0 40,3
.
_ wnaslumunu
QFTSE24-04-T66

>



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
bl CALIBRATION LABORATORY

Continugtion of Calibration Certificate

Cert. No. ¢ ACL23179
Jab Mo, ¢ VOGGACDOAED

Pages  : Gof8
7. Level Huearity on the reference level range
Anticipated | Mensured Blevised

Value Value Valug

LB} (4B) L)

1310 10 0.0

1360 1360 0

1350 1350 (i

14,0 1340 0.0

1330 1334 0.0

1320 13240 [0

1310 1310 [

1294 129,00 [

124,00 1240 [

19,0 119.0 0.0

1144 14,0 [

1084 108.0 [

1044 10,0 00

0,00 8,0 0.0

04,00 a4, 0.0

0 B 0.1

84,00 &1 0.

79.0 15,00 .0

4O 741 [iN}

69,1 a1 [

B4 Bl _?,'q

0.0 5.1 LA

440 5.0 oy

49,0 4.0 0.0

44,0 44.0 1]

90 390 (L

340 344 0.0

304 299 L1

20.0 290 o £1d

280 280 0.0 L1

270 24 0 +1.1

240 25.9 -l &1,

250 250 i £ 1

.
_ naslupaun

QF-TS1 2-4-0M-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
SLEOCIRLes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2ZNTY
Job Moo VOAGACONGD
Pages = Bofg

11. Owerlond indicuthon

Mieabired vulie { dRt ) Devined | Adseplunce
Positive Negative Value Litnits
onehalfoyele | ome-ilf cyele {diy (B
89 9.6 A2 14
12, High level stability
SEM Display | SUM Display | Deviated
Frequency at inltial al final Viilue
Welghtiog (dny (dB ) (4B )
A - weight 1370 137.0 (o

The reportcd uncertaingy ks bused an a standard uncersinty mullipfied by coversgs faioek =2

ting o lvel of confidence of approimutcly 95 %

ar ary value following

End of Calibration Certilicate

QF-FS12-H-4-02060 lﬂﬂﬁ"l‘i‘lu wﬁﬂ
,&éﬂ;ﬁ,

SITHIPORMN SITHIPORN ASSOCIATES COLTD.
FEAMBIMRES CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cert, Na. ¢ ACL2TY
dab Mo, VOBBACHIGL
Papes t Talf

K. Level lnearity including the level range contral

Anticipsiod | Messured I'lewnlcd Agcepunce
Rinige Value Value Value Limity
(dB ) {dm) Ln ) LB )
At 4.0 G40 o #hd
9, Tone bursi response
Time Tone bupst Amticipoied | Measired Devinted
duration, Th Cyele Value Value Value:
Waeighting {mis ) 1 dB ] (4R ) (dB )
.25 | 1080 e -0.1
Fast 2 B 11740 11740 LLX1]
200 B0 134.40 1340 g
2 ] 108.40 108.0 1,0
How 200 500 1276 1274 [
0,25 [} 9.0 9 Ll
SEL 2 L] 1080 108,80 0.0
200 B0l 128.0 1280 0,0

10, Peak C sound level

Number of cycle Anticipated | Measured Aveeptunice
in Vislye : Vau Limits
lest signal (dB } (4B} {dn )y
Continuous 133.0 D +3.0
One 1364 =10 1.0
Mumber of cycle Anticipated | Measused Bevinted Accepunce
in Value Value Vil Limits
lest signal (B {dB) (dB ) [dB)
Coatinuius 133.0 133.1 1 2.0
Pusitive half eyche 1354 135.2 02 2.0
Negative hulf eycle 1354 i35.3 =11 2,0

QF-TEE2M-04-0241664
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INNEVATIVE THSERUMENT CALIRBATHR AR
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SIS TANG PHILE SAMLT PAK AN PRIVINCE 10538 THALAND L B T TR RN L
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TEL SR H-SN00-1 AN (e i-11 M-T148 AL Tt
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Certificate of Calibration
Custsiner Cerzilienty %o 1 T3AFM-121
Namg UNITED ANALYST AND ENGINEERING CONSULTANT O, LTI Rigied No t R 20030080
Adbers 1 Sal Uk 41, Sikisami Rood, ingctak, Prakannsg.
Fasgkk 11260
inis Uniter Calllicasion Detibe
Mgt Ty Pritmary Flrw Culfraior
Munufactutsr + T8
el 200 Hessi Model -+
Serial Number SIDOANS 0T Senwrr Sorinl Numbwr ;-
(5] © UAEEFM. 1812503
Logarion of Calbration  © LAN 4 ALK VELOCTIY METIR
Calihrathon Emvicenmen and Details
Tempersiurs HCayC
sty + 55 SRI -+ 20 i
Hammetric Fressae I Wl & 10 WP
Ructived il 4 My 203
Calitwatie Dm 26 May 2073
Catibration Procedure - - ethod CP-AFM-TT by O ] Flow Calihrgior
Seberenie Stiadant Madel Serial Number | Tracehle TR A
Air Flaw htor el 3 Stessdand flow 1903001 1000 | Sensidyns 15 Juw 22
i Flow Wl Clitmtir 3 High Tl Scnadyns 15 Jann 20025
Air Pl bl s 043 1433 0 MI¥ 3 luiiary 3036
Tespersiurs ihewr ari 000ty [ 17 Fbrmry 2024
meker P50 TRA 7 November 121
Traceshility 1
T Cotficat i srmcesble fn 81 Unit throagh Scmsdyne AN A Ancrediation b, 394301
Note 1
T repariad uncertaanty (s hased oo wsdan] unsenatery muliipliod by fe Coverage Fuctar & =2, froviding o lovel of ronfidence
apprximatty 95 %
CaBhration By W Appruved By © il}n
Mr Noppadon  Ludigarn Mr. Pacit Mathiavom
Servies Culitession Fngineor Calfbraticn Enginecr Seperyisar

bovur Dhate = 26 May 1023

il witheist



INNCVATTVE INSTRUMERT CALIERATION AR
NSO ATIVE METROMENT U0 LTI 1EAD OFFILE

198 IO 11, S0 S NTIN AL

N L1 TAMBI (AN AR, ) 3
EEERRpITED

[T AT ——
AMTTHIE ARES PRI SAMIT FRAKAR MRINUCE MSH THATLANT

— e
TEL 02180l | AR e 211140 " o
Poge 33
Cortifiente No : 25-APM-121
Megquest Mo ¢ Roq-2U-0SL
Veesh f Callbration =
Temperatare Pressure wTT [1E5 Error Uncestilngy
o (kpa) (Limin ] (L} 11imin) {Limin}
Wm0 141 160 L4 A0 W2
2530 114 1 S 53 fiaz
200 1147 W00 %1 ks L+
2430 1 &5 11 AR UE -LI4 L3
4T 24 e 0% aa L0
nm nEan 527 14065 Rd 147
2130 137 grid 19241 -1k 5.2k
N S0 - Sandund WL | Liniy Linder Callbrmion
U Refersos Cunillion | At stmasphiesis pressury and room iimperture condifin
« Plaw st 0 conditiin by wsing equation |
_ Pt Twmen:
Qmeas = Q‘ﬂ- Xx— X —
Pt Tret
whnre (= Fiow Hate 1= stz Preues 7 = Abwihutn Temperaiuns
Mess = Messursmen! Condition et = Hinedan) Civdision

* Indicates non arcredited
Emd of Cernificase

o mmmnm mle- mumgu

CartNo.: 2aPI800
Page: 20f2

1 1 Bange ; BI0 4PA i 1030 hPa
Eunctipni: Seabe Intarval © 1 13 | The Fifth Estimate )
increasing Pressune
[Apping Bressirs (nPa) | 65695 | 67047 | 68103 | 6@ 32 | jo2 28 | 101 6a ] 1021 14 [ 1032 30
UG sndicalion (hFap 5800 | Boo | eea0 | ean | w0an | 1aiwe | 1eeon | 10a0g
[Emor (rPa) 07 | 0eF | 81 | o032 | 228 | 484 | 4 | %

Pressurn
Ao Prassuca sl | 103230 [ 102740 [ w167 [ 100238 | 892,35 | a8t | aTn4s | ssees
[ULC* indicatin {hPa) 10308 | 40900 | 10100 | 1000 | ®900 | SO0 | 4700 | 8600
[Evror inPs 230 | ek | 47 | 2% | 235 | ted | oae | oee

The uncortainty af measursmant wes £ 0.3 hPa
*ULE = Unit Unedur Cabbmton

Thw teporind yreorainty of meswutement was nessd an & atandad uncetsinty mabpad
by @ cownrage facior k= 2, providieg @ leves of canfidence of approamately 95 %

oo
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TECHROLOGY PROMOTION ASSCCIATION (THAILAND-JAPAN)
CORPORATE SERVICES & EQUIFMENT CALINRATION AND TESTING SERVICES
ERAM PATTANAKARN ROAD SO0 18 HUANLUANG, SUANLUANG, RANGROK HIZSH
A R

BITITI000EAR: 02716848 WES T TS TS
CALIBEATION TEEY

Certificate of Calibration """““;:‘;. o

Exulpmant = Anon] Bammelat
Mo [ This carificali may ot bs wgocaced offar tharin full,
excupt wih B jiriar writlsn approual af fhe bead of
Modad ¢ - Conernle Saevioes 3: Equipment Caibration nng Testng Servcen
Serinl Ho.: .
10 ho: UAE ANV 12072551

‘Condition As-Recatvad: Lissd Ham

Recelved Date: 6 May 20
Calibration Date: 02 June 2023
Referonce: 2305-0819WSC Submitbed by;  Ursbad Analyst and Engirsenng Consuftarg Co., Lid

Ambient Tamparatura; | 33 4 20 °C
(B-ERLEE ] 81 5ol Udomsak 41, Sukhumwil Roed,

Bangahek, Phvakhanoey, Bangiox 10200

Ralative Humidity:
Atrmospheric Pressure: 1007 mbur
Procodure used:  The cubbration was cerducted by dinct comparsan mathod against Pressure Mansising instrisments

Slantar according to in-nouse caibration procedurs CP-P10. using * DHD-R -1 Callbralion of Prassum
Guuges, Edilion 037014 * a8 @ guidalings

Cantitian of this result of callbration
1 Raleronca slpngans inGnamants |
Instrumant Meadel Sorkal N, Cartificata Na, Dua Oate

1) Stundard Duromele oPsz TA22505046 MP-O0G4-23 3 My 2004
ZThis strmen] wes inatalked in verlcal orlentation and center of he disl was used 22 e alemoc vl
S Thes masal of calbymtion was mada on meguasted &l ihe paint wpecifiad by susinmer.
4. This resut of calbyation instrument was in abschge pressure.
5 This smsnnen wies usod cisan air s prassu medi
0.The certificarts |8 vald only 1 the #am calibraled on dale and pace of calibration.
7 Thin Certification In iracssble 1o the Imarmalionsl System of Unil madatsined mough:-

~Hntanal inatilute of Katriogy Thailand (NI}

Callbrated by Suksan Khankaew Apgraved Signatary - Atbnpal £
tsmieDate: O Jure 2023 | | Pruines Pratpaipel

| | Sims Suwurngsr
Ausapal Panurach

wnaslumunu
n 0316958

INNOVATIVE INSTRUMENT CALIBRATION LAK
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TABA MO0 11, B0)SENTINAMORN 18 TANINI AN KAED,
ABI MILT o o AN B

APV TS P SANLT FRAK AN PROVESCE i VAN ARD i
TEL: W1 Han
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Certificate of Colibration
Custumer Certiflente No ¢ 25-TPM-263
Heme UNITED ANALYST AND ENGINEERING Wogquest No § Rog- 21257174
CONSULTANT O0LLTD,
Address © R Sl Udcumib 1, Sublnimli Rl Rangebsik, Praning, Page s 12
Hanghok 10260
Vink Lineder Calibrabon Dataits
Calibratiom Parsmsater -~ Tenporsman:
isirsmecn M [T —r— Tsnge Calibeation 2070 fn 6010
Manuficturss ™ Tyt Semer = RT1S
Ml graz Semor Dismeies |mes] | 45
Sertad Number © TPSH0006 Calibeation Position (mes) (14
Rl e Eatrament Saaius il
10 Biiber LIATEFM UK L2561

Culibration Emvironsyent and Detuils

Tengenire pii

Humidify F3HEH + 15 WRH
Wecelved e 1 tiber 2020
Calibratad Dty 17 dhstesher 2024

Calibeaiiom Procedurs © ju-howse method CITPM-01 by Comparison i Ssdasd Thermanister.

Refeence Stamisey | Diginl o s, ANGELNGE, Medel: G| RTEE0, 55

THORROST, 1T O2-TTM Whis wom calibutnl on 27 Fthuary 2020, Cufibration Cemficate N, - Qi1

nasy
Traceshisity Thistemifienie w et i 51 L gl Qi eborn o, L, 88 ONSC Acorofitation Nu;:

Culibratim 02027
Note

! o tha Crovwrtgr Pty =2, qrovviding o bevel af vunfidence
appnisinunedy 95 0
Apprived By o e
Mr Nripgulon Lusspart
Technical Musages
11 Chciobes 212
e e e b e s The sem e il wetur
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TimTe
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san calirited. T Lk
0
oSl SURI
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INNOVATIVL INSTRUMENT CALIBRATION |A%
BNV ATIVE BT SIERT 01, L1, AT O L
T30 M0 L BOESUNTOAMORN || TAMBTH BANG KAF

ABPITEAE JRANTD BRELESANILT PIAK A% PRIV TNCT NS0 V1A ARD

!
CALMNATIDNRP

TEL: i £ i ki1 B A
Certificate of Calibration
Custimsr Certifieute N & T3-TIN-212
Hame UNITERANALYST ANI ENGINEERING Trguost Mo-; Regp JH2 S22 000
COMSULTANT U011
s M1 Sl Uidmanil 1, Sk huuvie Rosd, Maiigebuak, Praksnong, Tuget 111

Hangkok 11260
Ut Undder Cullte atbn Detaily

Ut Pacanicter ~ Timmpunmins
Tnstrommait M Thertal Finlrommen Maniior

Mamifiirey TELQUEST

Muslel Qrar

Sevial Ninber TPTUS 00  libwgam Posi
Heselitive e

13 Naiber DAEEFM Y256

Culibration Emirnmsent usd Detalls

Teemmpaminre BrCert
Humidiry EERE L ERRR LT
Wecuived Taee 18 Octuber 2021
Ualibrated Die 2 Kenember 2027

Calibeatics Procedune

Reforemee Standard Eijgrud Th wish Sensar, Mi ARV EINGH
UROOOGST, 113 (2-TIN8 Which wim calbratod on 27 Faluary 2621,
ans

Tentushiibiey Thiis Certificate m remecuble s 5 Linst throgh Quatlity ficborn L.,
Calibation 0297

Nute

The repirird nncortminty is bl s sanbased suertataty tabipliet hy the Cinerage Fucles b

Hpm el 95 %

Apprivid By

Range Calibiation
Type of B

S Piamiet {me)

Anistrummeent S

i i)

e neted C1TEM-01 by Comypmriscs with Standan Thrrmoouier,

Mndod: G RTDIO, 55

Eulibrtiors Corsficaty Mo, - Q23

Lk, MSE-ONSE Aecemtitanen M

2. praviding s vl of ermfidenee

Tk

et by b pem el baad T s

TECHROLOGY PROMOTION ABSOCIATION (THATLAND-JAPAN)

M Nappadan Lissngin

Technical Mastnger

2 Nivember 2021

Ay

S

CORPORATE SERYICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES  Beiooil
34 PATTANARANN ROAD S0H 16, SUANLUANG, SUANLLANG, HANOROK 1250 @?
4

TEL. 6371 7300024 FAX, 02715484

Certificate of Calibration

AT T R
EALINEATIN 1308

Cartificate No. : 2Z3H1101
Page: 10f2

b ruprnducsd athar than m full

EACRRE Wit Eng e written Bppeoval of the Fasd of

Equipmant ; Digaal Tharmo-Hygromatar
Manufacturer: Digean This certificate may not
Mol ; TH:b2
Serlal Na.: 5034175
1D Me: UAE EFM 1842565
Condition As-Recalved: Lised flem
Recelved Date: 18 May 2023
Caliiration Date; 22 May 2023
to 24 May 2001
Referonce: FI05HE41WSC
#mibiant Tamperature: [ 25 £ 31 °C
Reelative Humidity: (st &1 Boi Ldomeuk 41,

Carpomis Services 3 Equioment Cabhration and Testing Servicas

Submitted by Urited Analyst and Enginearing Consultant Co L1,

Sukhumva Road, Bangchai,

Phimakhancag, Banghos 10260

Procedure used: . Calisration wara canductsd gslag In-houss caibeation pricedure CP.HOY acooring to comparisan
‘wih stancand chiled minmr sersar far humidity meassurement fungtian &nd companson wilh stangard

rabe for unction into fumidi
Landition of ihis msull af calibration
1.Reference stardards instuments
Instramunt Moded Surial No,
11 Ghillaa Mirror Hygrameater Diw Mastar 4730
] Herdihsid Thermometar With Sansor 1821 ABAIE

2The corificabs i valid anly to e jlem caliteated an diti snd alace of calibeation,

3.This. Carification is fracoabla o the intemational Sysiem of Urit maintained througt:-
«Hatians Instituto of S@ndans and Techmoiogy (NIST), The Unied Stales of Amenics
“Watianal nssfute.of Matrology Thailand NIMT)

Callbratod by Kraipep Qnvt Apgroved Signatary -

ly | ternperatute chambar.
Cartificate No. Due Date:
SHEEIA 14 Jun 2063
2 12 Oot 2023

ias

Issue Date © 20 May 20273

[ ] Chahrit Waawessin i

[ TPomthippa Tameyakal
| 1Vipem Tarhawutt

wnanslumuny
003148979



Cart. No: 20H1101
Page: 2 ol 2
Rasutt of Calfrsteon:- Withau Adfustment
Functian; Hemicly Measremanm
Referente Standand s Uncartainty
Tamparsture  Humidity Reading Emror of_Meawuremani
(ig=1 (R FARH] fRAH] EYEALH,)
20 401 # a8 13
"0 &= &1 ne 16
250 wo [ an 16
50 ™a & B - 1.6
Rasuft of Calbention:- Wittt Adpstmen
Finctian, Tempenthum Messosran
Standard v Unsertainty
Temporatun Reading Emor of_Weasrment
G} [x2] ) £}
e o4 0386 Craz
ms.020 5 asTa ez
30,033 03 0267 a2
An.000 400 a0 )

ARRC © Uit Linder Qetdtimtion
Fhe raporiedt crcortanty of rwarument wes busy on standsed unseraicty mdtipiod
oy oversgm Fctor & = 200, providing comitercs evel appensbrataly 85%,

il
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a 1162980



FESTArEELRLA SIS sarTLE S
AUELSME AU UEN SRS ANSSLE TS
Foundenon for incusiTisl Developrmenm Nesonal Food reme et
Food indusingl Laboratory Senace Cerer CALIBRAT)

RaTAMEELLTELL SORTaArLLE T

AudUEN ER eI S aRE NS ELE TS

Fourdaion o iscsmal |'_|?\_'E|CD’|’\‘?:|| hanong Food nshtue RAC.TISLTIS 17025
Food indsimial Laboratory Sence Center CALIBRATICN D0G1

Calibration Certificate Calibration Report

Certificate No.: 2402420-003-01

Certificate No.: 2402420-003-01 Eguipment: Eectrnic Balance Manefacturer;  METTLER TOREDK
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Modal: MS24TST0 Hosohtieni 60001 g
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Savial No.: C357436235 IDMe.: LAE IR 021/1566
Bangehack, Prakhanong, Bangkok 10260 Copacity: 20 g
Date of Calibration: 1% aps 214 Paga2ald
Environment Condition: Amtsent Tenpersturs: 110 ¢ 14 T RemveHumty 65 @ 67 %
Pageodd Place of Rgom 206 2, URITED AKALYST AND ENGINEERING CORSULTANT (0, LTD.
Conditlon of Equipment: Good Condtion
e Cangition of This Results of Callbration;
1. Cashrenn Mathod: WFI Mimhod W-MACTT  n-House Mathod based on UKAS Leb 14 1019
Manufacturer: METTLER TOLEDO 2. sigfarancs Stardards:
Reference Standard  Model Serial Mo, Calibrated By Certificate Mo, [Due Data
Model; MS204TS/00 Stardard Waight Class £ 1500y 1SE50 s MRILLINS 7 November 2134
Staraard Wought Cliss EX 1-500g 15832 TS MRS 28 Wovemter 2024
Instrument Model Serial No. Calibrated By  Certificate Mo, Due Date
Serial No.: C252436235 i
Therma-Hygro Mate: GE-HT NFRLETH a1 Quiakty Rebom QRIM-D492 A March 2025
1, Tha corshcabon e traceabie s &1 UNIT
1D No.: b 8, Thes certificabe was certfied by for-the iistrurmant we calinted
3. They resek of cabbrrlon vass foung SC0UTBLE #5 Somm on gl eni CHCE of CORLFRCON oy,
Ordee NG Ll Callbration Results:
1. Repeatabiiity of Reading:
Operation No.: 2402420-003
Mominal e (g ) Standard Devistion of Readng 21
Date of Receipt: 19 April 2023 1. LLO00R
10 000007

Date of Calibration: 19 april 2024 2. Off-Center Error:

Armwsol 100 [ A packd N e S VNS ORI N g

: The baseeos meadng obtl e s givwn it
Calibrated by mr.Pheraphat Tuarjit Approved by Wﬂ — /_,__\ A
Scientist 3 |{ & \ e
]

{ Miss Preeyaparn Jaengkamkit |

x 0.0
Vice President, Department of Laboratary Services \ @ua \ k’_@

Date of Tssue: 23 Aprl 2024 fur the Technical Tenm VJ NOMOR

This Cartficate (s tssued i sccordance weh the conditors of ccredfaton pranted by Me Tha Laborstory. Acorecitation Scheme ! N : N N

wwitichy hars Bsmeecad the measurement apabilty of the labortory ang its traceahiity to mecognized nananai stendards and to the La a1t o yi¢ ¢ 130 9 11¢C .9 )

s of mesmsurement ragized at the comesponding naticnal sandands aboratory. This cerficale may naol be- receeduced piher icotons | tontos | iponoons | tmoocos | sooonon

thaniin full extept with the pror written soproual of the Mational Food Insitute.

FCE-O05 Rovson: A1 Cate: 20-04-85 F-ES5-017 Revimion: 01 Date: 20-04-55

AuaTnssluunyatEl aan T ILE S %

aEamnssLLTn Uy acS I aan UL TS %
Nfi 7

ES < ¥
siuEn e s e = A /f:\\Ps AL R T TR TR R T £ /,;:\"'Q\‘\*
k: TR
oorment Mot Food Fefe ol A e o Foundafion for nousia Deveopment taiana Food nssnie il e
Come CALIBRATICN D081 v - Food indusiral Laborsory Senvice Cerfer CALIBRATION 0081

Calibration Report Calibration Certificate

Cartificata No.: 2402420-003-01

Equipment: Biectren Baiaree Mpnutncturar:  VETTLER TOLEDG Certificate No.: 2402420-002-01
Model MEXATHI Resalution: 00000 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Serial Mol C25HIEIIE 10 Now: AL AIRI2Y2566 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
bty SR Bangchack, Prakhanong, Bangkok 10260

Date of Calil 19 heril HiZE Page 3of3

Calibration Results:  (Continued)

Calibration Range:  0-200g

Calibration Adjustment: Internal Caibration Equipment: Electronic Balance
3. Departure from Nominal Value:

Page1or3

Manufacturer: METTLER TOLEDO
Momizal Vaiie Stancard Valee veragn Sending Cormctan Uncortainty Caverags Facter
Loy ] g L9} {4 g} ‘ Model: PG
Uripad L.00000 00000 0000 000003 200
L] 040000 21000 0600 (] 200 Serial No.: B322373893
1 DM L0000 06000 0.000057) 100
5 s 5 pmn e — 300 1D No.: UAEAIR.019/2556
19 12 K02 19,0500 05005 Q00013 200
20 2000003 20.0001 00008 D004 100 Order No.: 2402420
s Rl 50.0003 0.0083 0.00012 -ZW Dwraﬂnn No_: S
ol F1 000 260005 00605 D007 200
10e 99.59%97 100, Do 0,00 D.o0eir 200 n.ta ﬂf m[p'; 19 lﬂf" 024
158 190 B 150. 0017 0.0013 000022 200
200 HEL00L 000015 S D.00ECE 200 Date of Calibration: 35 April 2024

Calibrated by  Mr.Pherashat Tuanfit Approved by _/é“‘fﬁjj
Sclentist

. { Miss Preeyaporn Jeengkambit }
Vice President, Department of Laboratory Services
Datao of [ssue: 23 April 2024 for the Technical Team

4},4“.& 2oz
2"3 il fora af

The Cortifieste 15 waed in Beeorgence with e condions of socredsation granted by the Thai Laboratony Accredibation Schamo

Thee rapertadd renanty of Meseremont was 5550 0N 2 Sandan LrComtainty muDked by 2 Covorage factar A | Srovadng &
el of confidanca of aporosmataly 95 %. which has assessed the measulement capabilty of tha Whoratory and s fraceabiity t recognized. national standarcs and o the
UNEE Of meERsmmens reakzed At the camesonting natchal standerds laboratory. This cerificats may not De reproduces otfer
RS ¥ — Shen i full_ exespt with the prior witten adgroval of the National Food Insceuts

F-C2-012 Revision; 01 Dabe: 20-04-85 FLE-008 Revision: 01 Date: 20-04-65




FEETINESARE LAYSOET SN ULEE E L X
AUELSNS e UEMSaas MRssuETNS EV/::\E;‘
Fourdatcn for ndusinal Oevefopment Malonsl Food Rsnnes it e
Food ndusirel Laborsrony Servce Certer CALIBRATIGN 0081
Calibration Report
Cartificate No.: 2402420-002-01
Equipmaent: Bictroric Baange Manefactures:  METTLIR TOLEDD
Mardal: %5 Rosaltion: 0000001 §
Serlal No.r BI21313853 TO Mt (RE AIRD19/2558
Capacity: &1 g
Date of Calibration: 15 4 2024 Pagelarl
Environment Condition: - AmciorTenperaure: 225 ¢ 18 T Reserhmdtn 4 60 %
Place of Calibration: Pesare 306 Balance Rooe 2, UNITED ANALFET BD ENGINEERING CONSULTANT CI3, LT

Condition of Equipment: feod Consition

of This Results of C: i
1, Caktiration Method L Mathiat W-MAGO] b Honse Mathod based co UKAS Lab 14 - 2018
1. Aeference Starde:

Beference Standard ~ Model  SerialNo.  Calibreted By  Cerificate No.  Dua Date

Standard Weight Class 7 50 15880 TS MIRIMS 28 Moversher 2124
Stadard Weight Cless EX 1505 15082 TS MIINIEIS 28 Noverber 2029
Instrument Madal Sarial Na. Calibrated By~ Certificate No. Due Date
Thermo-Hygro Meter BOE-HL NFLOTH DEY2S Quatity Recom QRIM-09EE 4 March 7025
1 The cortifomion & traceable to 51 UNIT
A T the instrument
A Thes resutt 0 CalDranon was Sounc accirese Bs shown on e a7 place of celiraten onky,
Calibration Results;
1. Repeatability of Reading:
Memal vaka | g ) Stancard Devaton of Rescng 1 ]
3 Q00000057
& 0.0ma1e

2. Off-Center Error:
Amags o 1 g wasslaced and moved 1o virous podlien o pae,
The balance reacheg obea e = gren 1 the tabie

1 L} 3 : ‘ ] a v Rl ) ﬁ\adf‘“ﬁ"‘ﬂ

f s 0 p 2Ll g 214 @ 110 9§ plé g ) t @}
vussant | 1 ooons | 3 owan | o wooens | yomasa | 1 ssosen | 0000003

FCE-012 Bevin: {11 Date: 20-04-65

EL-T e DO TR T W EE SR T NS St
el ER SRS SEE MNEEUE TS

Foundaton lor indusiial Development Natonal Foad insfeue ! WEC.TISLTIS 17608
Food indosinal Laboratory Senvee Conter CALIBRATION DD&1

Calibration Report

Cartificate No.: 2402420-002-01
Equipment: Dectroniz Betence Manurfacturer:  METTLER TOREDO
Modal: 5% Resoluboni 0000000 3
Serial No.: E32237383 IO Mo LAEAIR D15/255
Copatlty: B1 g
Datw of € i 19 g 2004 Pape3ef3

Calibration Results:  (Continued)
Calibration Range: 064

Calibration Adjustment: Interial Cabration
3. Departure from Naminal Value:

Rominal Valae Sandare Vafuz Average Reading Comection Ungertamy Coverage Factor
L. L g b { g 1 {9 3 {+ © ) [}
Uinigad 200000 1000008 | oo 100003 200
a.01 O.0059570 0.009592 -0 00005 00000047 200
05 SUS05L 0050003 0000002 0.00000+3 200
(51 DL 100001 o 00000063 200
@15 0156000 0150008 000000 (10005 FL]
a4y 0L 700060 0170006 0000001 0000012 Z00
820 LI, oMoy 0500003 0.0000083 200
150 14938750 1459371 0 0030 000ma7 20
100 2 9999680 2990558 0000009 1000028 200
440 £4090610 4 ey 0300014 000002 20
00 5 B & oy 0500014 00002 200

‘The: reporned ety of messurement wis based o & standand urcarainty mulinked By 3 cversge factar & | Drowidng 3
leoed o conficdern of apormemainhy 35 S

P-C5-017 Revision: 011 Date: 20-04-65

&% DKSH

Certificate of Calibration

pH METER Certificate No.: CO7240167
Model: SevenEasy lssued Date: O April 2024
Serlal No. (or D) 1230525212 (UAE WAS Job Mo W
Manulaciurer: METTLER TOLEDO Page: 163
Blecirode Serial No.: 1156883 Model:  Iriab Schds Brand:  METTLER TOLEDO
Condition; In Condition
Customer; United Analyst and Engineering Cansultant Company Limited

3 Soi Udomsuk £1 Sukhumyit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Environment Condition: Temperature 23 C £ 2 =
Humigity 80 %RH + 15 WRH
Calibration Place: E Lab DKSH Technology Limitad,

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thaiand

Calibration By: Miss. Orawan Khiaiphloi

Calibeation Date: 9 April 2024

The Method used: In housa method, CAL-WI-58, base on ASTM E 70-07

Traceahility: This certificate is rmceabls fo 51 Uinils, Sample Test is assured fhrough pimary

meawement method Hamed cell, hrough CPAchem Lid. (ISCIEC 17034) Ceriificate
Mo, G36377, 8931085, 031884 And pH Scale Iracestle to the &1 Units maintained by
Mational Instibute of Metrclogy {NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institule Carificate No, CAZ0230350EA

_Owee S

(Mies Oreman Khisiphial) {Mr. Nitinun  Srihawsan}

Person bn charge Authorized signatary
This cariilicatn i Y of sk {51, 11 proviche mlernatiord
or amborsd strebant i ohie ecngriited raonsd ildand kboratin.
P pan iy bom 7 muliphed by P covwage Tz o
Ecaichs i | o cordh i Iy LT
1 n T s kit iy L5 thie s Sestid, colfuied o sampiad. Th rapon shil et

A
¥
o ke azssept o bl bt gl ol DKEH Technskogy Limsted.

shsin Amaniirs alital 3
jr—

65 A Y R o T AR 108
BE53 Subbumnd Rizad Bangihak. Firsshanans. Banghon 11263
Fihcae: 46 2098 TR Ema.

tonanslairaunu

Delivering Grawth - in Asiz and Beyond, CAL-FM-COT-14; § Apr 2024

€& DKSH

Certificale No.t C07240167  Page2of 3

Calibration Results:

pH Scale
Input pH Meter Reading Llnomlnm;::‘w Coverage Facior (k)
(miv) {miv) Emor (V) (pH)
41412 414 042 0.00 058 200
354.96 385 0.04 1.00 058 200
2958 296 020 2.00 058 200
236,64 237 0.36 3.00 058 200
17748 78 0.52 4.00 0.58 200
11832 18 032 5.00 058 200
59.16 50 016 £.00 058 200

i [ a.00 7.00 0.58 200

-58.16 59 016 8.00 058 200
1832 118 032 .00 058 200
AAT7.48 ATT 048 10.00 0.58 200
236,64 -236 064 1.0 0.58 200
-285.8 -206 -0:20 12.00 0.58 200
-354.05 -355 -0.04 13.00 0,58 200
414,12 “414 012 14.00 0.58 200

SEtma

25TE SUATIE T AL P T YT 125
273 Fuktvmres R, Rargems, Preastuneg, argka 10303
Bt e

o tenansliimun

CAL-FM-COT-14: 9 Agr 3004

Defivering Growth - in Asia and Beyond,



€z DKSH

Certificate No.© CO7240167  PageSof 5
Practical slope and zero point®

The three-point calibration using three standard buffer solutions; pH 4.008 | pH 6,985 and pH 9.907
-During cafibration, display of pH meter reading: pH 4.00 , pH 7.00 and pH 10.01

Tha practical slope of the pH electrode; 57.00 [mipH), DE.IT%
The zero point of the pH electmds; @848 (pH)
Sample Test Results
Standard Buffer Unit Usder Dl Uncertainty of
Saolution (pH) Calibration {pH) &) Measurement (pH} e F )

4.008 3.99 -0.018 0.0070 200
6,985 7.00 0.015 00081 200
2.897 10,02 n.oz3 0.0074 2.00

* Calibrabion Marked * Not TIS! Accredited * in this Certificate have boen included for compleinness,

The End of Certificate

e By Tl S
Limdes

tonanslairauny

Daflvaring Growth - In Asia and Bayond, (CAL-FM-COT-14: 3 Apr 2024

€= DKSH

Certificate No.: C15240373
Page: 2of 2

Reference standard ment:
[ Equipment | ceficateno | caldme | NetCaldate
2May 24

l Digital Thermometer with Probe | QOR23-1073 J 2 May 23 |

Calibration Results:
‘Without Adjustment
Senser Type: RTD Channet: -
Diameter {mm) 4 Length {mm): 135 I {mm}: 110
Calibrate Poinl{°C) | STD. Reading (C} | UUC. Reading {*C) |Gomectionaf UUE *C)|  Uncertainty (= *C)
15.0 15.010 151 -0.080 0.076
250 25.006 25.1 -0.084 0.076
350 35,004 35.0 0.004 0.076
The End of Certificate
s Bassicar m:‘;::: e

DREH Testnousy
N Wt ALYV AT T TR, TR
3530 Bukrumt e, . Rabgho 11360

tonanslairaunu

Dellvering Growsh - In Asia snd Beyand. CAL-FM-C15-14 08 Deg 2022

&% DKSH

& Certificate of Calibration

el
Equipment: Digital Thermemeter with Probe Carlificate No.; C15240373
Moded: SevenEasy pH Issued Date: 09 April 2024
Seial No.: 123n0525212 Job Mo.: WO-00024208
Manufacturer: METTLER TOLEDO Pape: T1of2
ID Ne.: UAE WAS.003/2553 Condition: In Condtion
Customer: United Analyst and Enginearing Consultant Company Limited

3 Soi Udomsuk 41 Sukhumyvit Road,
Bangckak, Prakanong, Banghkok 10280 Thailand

Environment Condition: ~ Temperatre:  22°C # iwc

Hurnidity: S0 %RH & 20 %RH
Voltage: 220 VAG 4 10 %
Callbration Ptace: Thermo-Hygra Leboratory, DKSH Technology Limited.

2533 Sukhumvit Road, Bangehak,
Phrakhancng, Bangkok 10260 Thailand

Calibration By: Mr. Nateekam Mitjit

Calibration Date: 09 Aprd 2024

The Mathod used: In howse mathod, CAL-WI-18, by comparision wilh standard thermometer
Traceability: This certificate is fraceabls to the Intsrmational Systam of Unil maintained by

Cuality Reborn Go. Lid, (QR) Cerificale No. GR23-1073

il

(Mr. Nateskarn Mitji) (Mr. Pramote Ramrong)
Persan in charge Authorized signatony

This corifizalo M sued tha units of messuremenl according ko he Inematicnal Syskam of Lints (51, N orowdes Facaabary o
Fagraman i inbamatonal o nidnal wandand or ohar racogrizig rasonal sandard lasarmonos
The measunsmen wecertsiny staied & uncertainy which i3 the ke by e
savaraga Tactr & vl of BE%. 1 s detmmines i acconance with e Guide to Expreasion of
Uncartairey in Masgeremeat (G
Thetsa resdts may bo ffacted by duwasons om spadfod condtcns. The resuls reiie caly 12 e tems tested, calbried o samphd
Thi rageces shall ot b fpeodisciat aacipt in Al wehout sppeoval of DMEH Tacknology Limtod

LT P

e ot -

= -

: enaslumuny
Dalivering Growsh - in Asia and Beyond, CAL-FM-C15.94 08 Des 2022

S
ERGRATBRS
Calibration Certificate
Certificate No.: 2303500-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT OO, LTD.
Address: 3 Bei Udumsuk 41, Bukbsamyit Road,
Bangchack. Prakhanong, Bangikok 10260
Page 1ol §
Equipment: AH Meter
Manufacturer: Mattiar Talada
Modei: Seven Compact 5220
Serial No.: C113432421
1D No.: UAE WAT 0092564
Order No.: 2303860
Operation No.: 2303560-001
Date of Receipt: 23 Jurw 2023
Date of Calibration: 26 June 2023
Calibrated by Mr.Worapah Soaktong Approved by /-
Sentist {MrFharaphat Tusrit r(—ﬁ.}
Manager, Division of Callbration Laboeatary

Date of lssue: 27 June 2023 Responsible for the Technical Management Team

for %,
Thin Cantbcate b issosd n of Thad Laboratony Accradilason Schama which has insasid

e moasumment casabilty of Tin lsbosnry aod it TacoohiEy 10 recognized NESNG! SANGIS And I ik USH of Mdene e A e
comeaguoding nadcos TANGATd moomory. Th ceifoaie may DOf Be repindiced e (han in 4] Eeset WHD P oo il spp of the
Péaioal Focd mstiun

FCE000 Revision: 01 Dtz 20-04-468
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P e Dizvelopment hatond Food Fathue il NERTIELTIS 1026 . -~ Fourcaron for npsiid Devsigpment Matond Food Insife ok 4
iy o Food nduema Labraory Serice Cernler CALIBRATION S001 g Food rchsing Lasboratory Serecs CALIBRATION 0061

Calibration Report Calibration Report

Cartificate No.: ZI0ISE0-00101
Certificate No: 20101
Equipmant; b Resokton: 001 1wy
Equipment: BH ot Ruohuian: DITEH | Tew
Manutncturer:  Wumier Towsn Modal: Sevan Gompact 5270
Munutacterse:  Wntier Tkt Modn; timspw Comgnct 5220
Sarial ot Erman Typa: Benchmp
SeroiNo:  GTIARED Type Berch kg
1M LB AT Doud
T8 LINE WOAT DOMETEA
Dats of 26 June 2023 Puga 2ol §
Diste of Calibration: 26 Jure 2023 Fage 3ol
Logation; [rr———
Calibration Results:
Esviranmust Condise: Aiiom) Tamparstars: | 243 4 15 | ' ReldiveHumig®y (49 230 %
e e 1, Calttwation of it Metnr { Maruiaé Temperatire Compensaton at 25°C |
Condien prmsat: Gt Conai
Conditien of this Results of Caibration ‘Mominal oC Uscortwety | Goverage Pactor
+ Cabtvatien Meltsd n Roua matad e o mv) e ] (L] )
‘cenifid nearmros maisea (CAM) B iz 411 400 [ 200
E ! = 295814 D 200 8 200
Inssmuments 4 D Oty T e = T 5 ]
210G Vahaps Castraim: anear Fiuke b S 14 ] TR0 I v rvY S0
23 Dige Tharmuniny amumnr Fluks Cramestn 30 iziaber 230 : [T T Er r7T) e
33 Theemin-Hgre bwmr WELETHIDET PONFE THEOMEN 1 Segire 2023 B X5 E) ata .5 260
Cunified Retorsnce Marsrinl Lst N, Manulactiie Eafh Epire Gty 10 774 B 1000 ] 200
2 pH buffat & D08 [Frimany 0H Dafler Solion) ATM08 [ FHIIALE 16 Fabruary 205% = amaan - 1200 058 200
2.5 pH T I (ardurd pH Buffr Ssluticn] BT CRAGram PHIOTLY 18 Fabruary 2024 “ e ind 1400 .58 200
20 gH bufar 10,01 [Frimary H batier Sakitan s CRAsa PHIIOLE 1R Fehnary 24 z | Marual Ty
2.7 H B 665 [Primary g4 buflie Sokdon) B3 GHacram mRITLE 18 Fabtuary 2005 Equipmant  oH ki Typs:  Comtined Skciose
3 This cartihcation i fracesbin i T iemors: Syt 6 Lind {51 Ut} Minufacturse:  Uuther Todickn Moddal: it Expuet Pre St
% innbnuminre Mo 1 Frough Swidho: TN L L
32 memimonm o 2.7 rugh ' ! A Bl oA
33 Inatnysars Ne 2.3 fugh MSE-THELTIS 102 Lntssrwisty Acssueiicn ef Calbesticn No 081
Cartitiad Valun S et Uncarsinty Cavarage Facior
34 Cartfied Simlernncs Materind Ha. 2412 26 wacasth o
tharmameter, Earomesr, arst nanvobmetus Tha Sundar Selstion Q25T () o .w [26H] *y
siicn i 17054
ana SOMEC 17020 4me 40 7 [ 200
35 Caniad Ralerance Materar Mo, 27 acdabie l BO RN S4-13 Lotk 3505 2033 BiM el HI-18 Lamd 2082025 i Suo L ol no074 ann
5 Lo 2032027, A 081 1o -1 0. 10085 200
apcreding ta |50 17034 and ISOTEC 17029 =T 02 3 - [ 200
4 b

8. Th smsah of ealivabon was fund 02cram au shown on dote snd glary of satisrrion. achy / ! i f -

F-C5-002 Rmwision: 01 Date: 20-04-65 F-CS-012 Awisiarn: 01 Date; 20-04-55

i
e
AmirnEsUE LY STEITas
AeeluEn eREUR IR R A ESELE YIS
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Food inceimisl Laborainy Senica Certer CALISRATIGN 001

Fourdaon for industnal Development Mahons Food sttt
Fand indhaina Laboratcry Sensce Cenfer

Calibration Report Calibration Report

Certificat Na.: 230353000141 Cortificate No.: TH0IOE001-01
Equipmant; Dighai Tharmometer wih BTD {pH Meter] Equipmant: Digitsl Thasmorsaler wilh RTD (2H Maier]
Resouon 01 g Wodsl:  Buvan Campust 3230 Pamslution: LRI 4 Meodul  Swven Compae S320
Sebe:  C113a32421 IDNa:  LAE WAT coRsed Berial Mo CTrBI ONa.  UKEWATD0SE0
Manutactiar  Alabar Tobedn Mandfarues  Metier Toleds
Date of Callbration: 26 dune 2021 Pagadcht Date of Calibration: 26 June 2023 Pagn $of 8§
Location: Laboraary. Calibration peint: 150,250 snd 350 g
Enviranment Condition: Amizient Temperaturs (#4410 )0 Calibration result:
Relative Homidty [TEPS S ~The L ay i capimal 03 me
- Description of prote, model HITIG SN oTETad
Owmerson of pecke Dameter 12 me.length 5 mm,
of this results of Sraats matesal - Plasiic
- e w el Famameter o """“"'"’m Comection Valus (G} i
= detmimined wmperating - = (ol
from 3 standard resisiance: Farmometer 150 15003 o noss
: ] a0 o nom
Temperaise scaln of 1990 { TE-00 1 MY 5005 o1 nooa
2. Reterence Standard Insrumere ;
Instnament Modal Serlal No. Cutificats No. Oum Giate Tarough Balp - UUCT: Lnk Under Calbmtan
MANDHELD THERMOMETER. 823 2035007
PSL-T 128288 D3-Now-23 TIETR
Plainam Aesistancs Thamoeatsr (FATH 6274 [EE ]
Suppart Ecupment - Low Temperature Bain [IEOCAL-E], Modat Euraps-s Prua Basis, S 3415820

P Y —_—
4. T cardied oty -
8, Tris s ol /
5. Gandtion of Caltrated o= © G ;i
7, Rt of Cabltors E eahout sdjusmck I:l m-mmm/ b 23 Lt 26203
; %‘*‘?‘f 14 i by cominge feclor o 2, pramding 8 b of coridance
apsrosimatety 58 %

zF Tot 2023 R = —

FCE-012 Rovision: 01 Dater 20-04-65 F-C5-012 Revicon: 01 Date- 20-04-65




&% DKSH &= DKSH

. Certificate No.: G24240057 Page: 2012
= Certificate of Calibration
i Calibration Results:
IS(*“I“S-I‘PIN! MUE‘ 1
+ i : 2 Standard Unit Undar Calibraticn Coverage Facior
Equipment: CONDUCTIVITY METER Certificate No.: CE4240057 Correction Uy (2
Mexdil: Lab 855 Isauad Date: 11 March 2024 Conducivity Solution Reading (4]
Serial Mo, (or ID.): 16300356 Job Mo, WO-00020309 25000 Siem 267 uSfom 1700 uSiom 200 021 pSiem
Manufaciurar: 5l Analytic Page: 1ol 2 14130 pblem 1478 uSicm 150 uSiem 200 a0 pSlem
Electrode Serial Mo, 16070067 Model: LF413T Brand  Si Analytic FTEP 0eh msian 20 maen 200 08T mSiem
Candition; In Condition
After Adjustment ;a1 1413 pSiem
Customer: United Analyst and Engineering Consultant Company Limited Stondard Unit Under Galibration _— o Favkr —
3 Sai Udomsuk 41 Sukhumvit Road, oraction nce
e Conductivity Sclulion Reading (k)
Bangckak, Prakanong, Bangkok 10260 Thailand
25000  pSem 6.9 wSicm <0800 wSiem 200 o HSicm
412 1413 iSiom 0.0 Siem 200 a0 Sitm
Enviranmenl Condition:  Temperature 23 ¢ + z e P on L L:
Humidily B0 %RM 4 8 S 113 mSiem 1075 mSim a3 mélem 200 067 mSiem
Catbration Place: Enviranment Laboratory, DKSH Technology Limited,
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
The End of Certificate
Calibration By: fdr. Fongpisut Suebchantha
Calibration Date: 11 March 2024
The Method usad: In house mathod, CAL-WI-48, base on ASTM D 1125-14 and D 538114
Traceability: This cerifcate is raceable to the S1Units maintained by CRM of NISTISRM)
through CPA chem Co,, Ltd. (ISOVIEC 17034) Cerlificate No. 860753, 800581,
H0593
Wetrisos g
i
o M = i ol
(Mr.Pongpisut Suebchantha} (Wr-Mitinun Srihawan}
Parson in charge Authorized signatory
This cartfican is ssued the it (5] H g
wncarainty i =2}
s dalarmmi the Guite 1 1GUM)
Thems Tuctind Tha s il to tha itoms teied. cabbratng or sampled. The moon stal rof be
reprmauced eeceat i full witto nreresd of DREH Technclots Lisied.
utitn Anasey meTulaf dofin i B nay meTeIal vin
mmum_ OREH Teahnokgy Limims iy
LT e Db , T ,
Fieana: 166 2695 7000 Rk - Fronm veh sy
wnashinugu _ wnansliniugy
Delivering Growth - in Aslz and Beyond. caLFail 13 Sep 2022 Delivering Growth - in Asia and Beyond. CALFM-CAL00: 12 Sep 2122

ARAIFOERATR LA A0RE s NLE A EEATPINESATELTS0E T T WLE TS

AUEErNEAETUUBMsSgeEIANSSUE TS ‘4,4//':"\‘\? (LR O Tl L e e BN T G
Foundanen for ndusing Dewiopmers Maonal Food Teon o o Foundaton for dminel Devsopment hatonal Food neines L BiF T e
Food ircusiral Laboraoy Sorvce Certer CALIBRATION D08 Food indusing! Laborany Senice Carner i N D081
Calibration Certificate Calibration Report
lerhﬂl:ata No.: 2402283-002-01 Cartificate Meu: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. o — e Ry g e
Address: 3501 UDOMSUK 41, SUKHUMVIT ROAD, Madel: xSR20D1 Rasolution: 000001 g/ 000015
Bangchack, Prakhanong, Bangkok 10260 Sarial No.; C2106RSI4 D Mo, LA WAD 01042568
Capadity: 220 @
Eaguiofs Date of Calibration:  reri 2004 Page 2ot 4
Environment Condition: asten Torpeasre: 295 = 05 T Aol bumidte 475 - 25 W
Equipment: Electronic Balance Place of C Lscoralnry, UNITED ANALYST AMD CONSULTANT CO., LTD.
Condition of Equipment: Gow Conim
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration:
L, Calitration Method NFT Mathod W-MLO0L  In-Howse Method hawed on UKAS Lab 14 - 2019
2 hufeence Standarh:
Model: XSR2050U No. Certifl I Due D
Stiveetard Weight Ciass £2 1myg to 700g BSUS55TSTE TS MIRHOSIS B Agri 04
Serial No.: €210685394 Instrument Mode|  SerfalMo  Callbrated By Certificate Mo,  Due Date
ThesmaHs Metie 0HHI WLETHOIGZI  GQuaky Rebarn QRPI-34T  February 1075
1D No.: UAE.WAD.010/ 2565 3 Thes corificatan i traceshe o I UNIT
4T & only for we calibreted.
5 This meselt of Galbramion wars found sccursbe: 25 shown o0 dete and place of coltraton onfy
Order No.: 2402283
Calibration Results:
) 1. Repeatability of Reading:
Operation No.: 2402283-002
[ Pomns vake | g Standarg Deviation of Reidisg Lgl
Date of Receipt: 2 April 2024 | 40 22000050
B 0000057
Date of Calibration: 2 april 2023 1 i
200 0000048
2. Oif-Center Error:
A mass of 0 g wen plsced mnd moved 1o various postion on pan,
Calibrated by Mrierawut Prapawuttipang  Approved by The barance reading obtmresd is grven = tne tasie
Scientist { Mr.Pheraphat Tuanfit } .‘(? ol :
Manager, Division of Calibration Laboratory - =, |
Date of Issue: 9 April 2024 Responsibie for the Technical Management Team
for a of 954
This Cortficats I5 Issund In accoriancn with the cantons of scredtation aranited by the Thai Labaratory AccrecHation Scheme = 3 == . 5 A
which fuas assessad the measarement capabiity of the labarstory and jts tracesiity b recognized rational stadards and to the * A |
ungs of reakzed at the natnal standards eharstony, This cerbficate may not Be raprocuced othes t g 3[4 g 3J0C g 20C o PIL g SHL g ) AL pE
thar in full except with the grior written approval of the Matonal Food Institute. 1000C00 | 106 D0CE 00,5900 99.0999 100.0001 100.0000 02001 ﬁ’

F-C5-009 Revision: 01 Date: 70-04-65

L5012 Revision: 01 Dater 20-04-65
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Food ndusinal Laboratory Senvee Center CALIBRATION ODE1

Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electrarve Bainnce Manustncturer:  METTLER TOLEDD
o XIRG0SOU Resolutisn: 000001 g F 00031 g
Serial Mo, C2IDBSIS4 1D Neu1 LISE WAL DIEYIS6S.
Capacity: 120 1
Date of Calibration: 7 sl 3024 Page 3of &
1i : (Continued)

Calibration Range:  0-80g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: {Range: O - 80 g Resolution: 000000 g )

Kominal Value Stangart Veluz Mverege Sradng Comecton Urcertsmy Coveoge Foctor
] {93 L9 ) L9 ) L+ 9 ] [}
Linkcasi 000000 002600 00000 0.00000EE 200
ool 0001663 ooaang 200001 0. 00CH0ES im
0005 0005003 00500 00000 000000 00
w01 ] 003000 G000 © RS 100
oos 8% 0500 0.00000 0000036 ]
&l 0100041 210000 00001 0.000011 20
o5 180086 50001 [0 000014 20
A 1000001 100002 00007 000015 oo
2 2000023 100001 000001 0.000017 200
3 500001 £00002 00000 [ ] 160
1 000068 100000 00001 00025 zo0
a 0000031 20,00000 RS 00037 200
] 30000040 3 0001 00007 L0005 200
£ 30000024 0 a2 0801 00066 260
& H0.000058 Eootooz A00e0s 00011 200

FC5-012 Reersian: 03 Date: 0-04-65

Calibration Certificate

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

Bangchack, Prakhanong, Banghkok 10260

Pege 1ot ¥
Equipment: CHAMBER (Hot Air Oven}
Manufacturer: MEMMERT
Maodel: 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 il pp by
Sclantist { Mr.Pheraphat Tuanjit }
Manager, Divisian of Calibration Labaratary
Date of Tssue! 16 Getober 2023 the Technical Team
The arefara 25 %,

This Cartificate s isued in ccordance with the condiians of scoredtation granted by the Thai Leboratory Accreditaton schame
mmmm measurement capabiity of the labaratary and its traceabiity to recognized national standands and to the urits

of messurement realiced at the comespending ratioral standands [aboratory. This canrficte may not be reproduced cther than In Tull
except with the arice witten approval of the Nstional Faod Insttute:

amaTEs AR LAYA R R L S %

LEUEM ISR U IS B EELEIRS @:«?
Fourdaten for ndusina Development Mational Food neines lial =
Food indusimal Laboratory Servce Certer 2!"9 W

Calibration Report

Certificate No.: 24022183-002-01

Equipment: Flectrarit Ralwece Manufacturer:  METTLER TOLEDD
Madal: ¥SRI050U Rosolutien) 000001 g/ D.00AE g
Seriad No.; CH0ASIH 10 Nat LE WAL DIISES

Capagity: 120 g

Date of Calibration: 2 apil in24 Pageania
Calibration Results:  {Continued)
Calibration Range: Bl -700g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resoluan: 0.0001 5 )

Morminal Vsl Standard Vel Average Resdng Cormertun Utcartsinty Coneeagn Facior

Lig:) i g i g ) [ g 1 {8 g ) Ls
[ 2000010 50,0001 1.0000 000015 200
0y 10000005 1wo.C00 00000 00015 200
103 11000007 1400001 00000 0w 200
j£] L 0000y 1200000 0001 000017 200
L3 130 00010 130 0000 0.0001 000018 2
i) 19000014 1400000 .01 0.00020 100
t50 150 00009 1500001 o0 0.05020 200
i ooy | eooony | oo 0.00037 200
1% 17000012 100001 0.0000 oowes | am
208 200,000 1000002 0200 000008 i 200

bemed on w sisrderd inoertarty multipled by 8 coversge facor & | providing o

Tre repor v ol
level of cosfidence of sppraximately 59 %

mamsvmnnen B o=

FCS-012 Rensiorr. 0L Cate: 20-04-65

ERrRATEN D

Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER: (Hot Ar Cven)
Mogel:  UF S5 Serial No.: 82161666

Resoltion; 0.1 %C IDMac UAEWAQUET/2559
Manufscturer; MEMMERT

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

Date of Calibration: 11 October 2023 Page 2of 3
Location: Laberatary, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Enviranmant Conditinn: Amblent Tempersture {28 £ 1 )¢

PRedative Humidity { B3 2 2 )%

Line Voitage: { 2 £ 1 )vot
Canditi i -

1. Thes mstrument was callorated by Insert 9 standard thermemeter ints its chamber and calibration amording to
W-TE-D14 Based on TLAS G-20-1/02-08 (E}: Guadelines for Cabbration and Checks of Temperature Controlied Enclosures.
= The temparaturn scale used was based on 175 - 90,
« All data show bedow were final values and the initial data may be abtained wpon request,

2. Reference Standard Instrument ;

Instrument Madel Serial No./10 Mo, | Certificate No. Diie Date Through
Gighai 390724 Mra8016834 Ry HATIONAL FORO
With sensor RTD G | b e it INSTITUTE

3. This certficate s traceabie ta International System of Units (ST Uniks),
4. This certificate was certified only for the iInstrument we callbrated.
5, This result of calibration was found accurate as shown an date and place of eaibration anly.
6. Condition of Caliirated item Goad
WUE Desoription ©
Time of Record 1 Haur 9 Minuta At 1040, 1400 and 180.0 °C
Fresh ai Damger open  postion [ - |
Clo=
Mot Availabie
7. Rasult of Calibration ¢ [%] warowsadustment [ | after adiustment

fo

FC50LE Ravison: OF Date: 70-04-65
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Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER {Hat Air Overi)
Model:  LFSS Serlal No.: B216.1666

Resslution: @1 ¢ 10 M. LIAE.WAD.027/2559
Marufacturer: MEMMERT

NEC-TI81.TI8 17028
CALIBRATION 001

Date of Calibrathon: 11 Dewber 2023 Page Jofd
calibration paint: 104.0, 140.0 and 180.0 °C
Calibration result: N e
Calibeation | Tempersture | Relative | Lina Vultage » .
Candition i°e) Humidity (%) [voit) -
N 262 E14 254 : o
MAx 28.3 [ 2293 e .
Tabled : Reporting of T e = w
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF)
t'e) #1 | w2 | #3 | #4 | #5 | #6 | #7 | #8 | #8 £ (°c}
104.0 104.05 | 103.58 | 104.02 | M08 | 104.00 | 10405 | 10296 | 104,17 | 104.00 053
1400 140,09 | 139.59 | 139,91 | 140.05 | 139.99 | 139.91 | 139.97 | 140.26 | 139.97 073
1600 1B0.45 | 160.33 | 180.25 | 18028 | 180.33 | 179.95 | 180.31 | 18064 | 180.16 090
Table 2 : of Ct Result
UUC* Setting UUC* reading ("C) Stability Unifarmity Overall Variation
ce) MIN MAX | verage  (°C) ce) ey
104.0 104.0 104.0 1040 0.0%0 0.18 036
120.0 140.0 140.1 140.0 0.075 028 47
180.0 180.0 180.1 180.0 013 048 .88

Hote  The quoted uncertanty indude * Stability * and * Loading effect {20% of Temp Unifoemity)
UUC* = Unit Under Calibration
Stabilty = One-half of the greatest masimum diflerance of measured temperatunes ab By ane sensors,
for af least ha¥ an hour sfter reaching steady state.
Uniformity = Tha maxmum difference of measured temperatures at any sensors and the measured

at the e lacation which are ab: d at the same time,
Dverall Yoration = The differenca of tha mawmum and minimum measered temperatures througout obeervation time.
The report inty of was based an standard inty multipled by coverage facter k= 2, providing a
keval of corfidence of approximately 95 %,
______ [T —

L5012 Revesmn: 21 Dete: 20-04-65

@

Equipment : Elsctronic Balance
Condition As-Recelved :  Used ltem
Reference : 2405-01BEOC-1
Procedurs used ;-
Calioration were using In-house CP-DBM based on LIKAS LAB 14

accordng 1o direct measuremen method against standard waight.
Condition of this result of calibration
1. Reference standard instrumants:-

Instruments Model Sarial No. 10 No. Test report No. Due date
1) Standard Weight Sat (E2) 15684 24053 TORCOOT MM-0013-24 25 Jan 2026

2. This cenifizate is valid only to the item calibrated on date and place of calbration.

3. This result of calbration was mada on mouestad at the point spacified by customer,

4. This certificate is not certified for any commencal transsction,

8. This carifization |s traceabls to the Intematienal System of Unit,

Result of calibration | ) Withoul Adjustment | ° | Aer Adjustment by Interna Calbraton
Range capacity : 0 g t 230 g Resolution 00001 a

Before Adjustment :

Balance Mpasuramant Coverage
Applied Wei Reading Corraction Uncartainty Factor
[§:3) {a} {a) {£mg ) (k)
100 100.0000 0000 o1g 203
200 200.00086 <0, 0006 020 2
After Adjustment :
1. Datermination of the standard devistion of weighing machine {n=10])
Appliad Walght Standard Deviation
(o} of Reading { g )
100 0.00007
200 0.00005

tonanslairauny

TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EOUIPMENT CALIBRATION AND TESTING BERVICES
53404 PATTANAKAAN FOAD SO0 18, SUANLUANG, SUANLLIANG BANGKDK 10250
TEL0-2717-3000-26 FAY.0-2715-5484

Certificate of Calibration ~ Spie- 242

Page.: 1af3
Equipment ; Electronic Balance
Manufacturer ; Mettier Talego
Model ; ABZ04-SFACT
Serlal No. : 1128361010
10 Mo : UAE WAS.002/2552
Submitted by : United Anatyst and Engnaering Consultant Co. Led.
3 Sol Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakchanong,
Banghck 10260
Location : Balance Room (108)
Received ordar : 11 May 2024
Calibration Date : 11 May 2024
Amblent Temperature : 15 cwan’e
Redative Humidity : 30 % to 80 %
Callbrated by © Khit Ruttanagrapachiai
Une L Id-
Approved by : ]K
Approved Signatory
{ | Ponpan Paipim
() Suwit imjal
(| Kunchit Promprat
Issuo Date : 15 May 2024
The arefora of ap; 6%
may nct b ran i1 Ul e © prioy wiien
Approve of the head of Corparats Servicss 3 - Eqeipment Cakbration and Testng Services.
'
tenaslumuny
-
f @\
Ei H Balanca Cert.No.: 24MMZ82
Condition As-Received :  Used llem Page: 3ol 3
Reference : 2405-01860C-1
Result of calibration
2. Effect of off center loading .
A mass of 100 g was placed to various position on the pan. 4 2 [l
The weighing machine reading error obtained & guen in the table = Fuonl Frost
Maximum difference between
Position 1 Poaition 2 Position 3 Position 4 Paosition 5 off-center and central loading
ta} k2] (gl {a) (9] tg)
-0.0004 -0.0004 00003 -0.0003 -0.0004 0.0001
3. Departurs from nominal value
Balance Measurement Coverage
Appliod Weight  Reading  Correction  Uncartainty Eactor
(a) (a) (g} {£mg) (k)
Untoad 0.0000 0.0000 015 213
om 0.0100 0.0000 015 213
0.05 0.0500 0.0000 015 213
04 0.1000 00000 045 213
os 0.5000 0.0000 015 213
1 1.0000 0.0000 045 213
10 10,0000 0.0000 018 n
&0 49,8900 =0.000t oar 2,08
100 99.9839 =0.000% 049 208
150 149.9308 +0.0002 o028 2
200 189.8280 +0.0010 0.30 2

The reportied uncerainty of measurement was based on a standard uncartainty multiplied by & coverage
factor k. providing a level of confidence of approximatety BS %

-olo-

wenansliimun



TECHNOLOGY PROMOTION ASSOUIATION (THALLAN| X S
EQUIFMENT CALIBRATION AND TESTING SERVICES  2r—rrs

CORPORATE SERVIC

Fis PATTANARARN RO

TEL.O-

Certificate of Calibration

Manufacturer :

Model :

Serial No. :

I Ne.:

Submitted by :

Location :

Received Order :
Calibration Date :
Amblent Temperaturs ;
Reiative Humidity :

Calibrated by :

Approved by @

{ ) Pornthinoa Tameyvakul
| v} Unnopphal Harachai
() Suwdt Imjai

Issue Date :

S04 1K, SHANLUANG
730003 FAX. 0

d

RECTIR-TEES
CALmRATION 081

Cerl. Mo.: 24TM3E03
Page: 1ofd

BOD Incubator
Arco

uc4-1320

13URC4 5013201
UAEWAD.0MG/2561

United Analyst and Engineering Consuttard Go.Ltd,
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchar, Fhakihanong,

Bangkek 10260

Lab Floer 2

10 Fabruary 2024
10 Febraary 2024
(28+10)°C
(5030} %

Tawatchal Pama

] th—

Approved Signatory

i‘m\
Equipment : BOD Incubator Cort. No.: Z4TM303
Condition As-Received 1 Used ltam Page: 2of3
Reference : 2402-02340C-1
Procedure Used :-
Calibration were ducted using p CP-0T02 based on TLAS G-20 according to direct
measuramant mathod with Data A itinn which with Datactor | RTD ).
The temperature scale used was basad on IT5-00.
Condition of this result of calibration
1. Reference standard instrument-
Instrument Serizl No. Cert, No. Traceable Dua Dats
1 ) Dista Acquisition MY58003411 23LMZ0E TRA 27 Dwc 2024

2. This certificate is valid only to the item callbrated on date and place of calibration.
3, This certification is traceable to the International System of Unit,
Remark : TPA : Technology Prometion Association { Thailand - Japan |

Rssult of Calibration :-
Function of UUC* :

() Without Adjustment
Temperature Source

Frash air satting : Mot Avallable Environment during calibration
Beglnnin, Finished
Temp. [ °C ) 28 Ell
REL. Humid, { % ) 70 65
AC Supply | Vet ) 233 234
Position
H
1
S
3
]
5
6
T
Probe Installation Detalls ; Dimension of Chamber : g
a= 10 ©m D= 082 m 9 (raf}
b= 10 em W= 1.2 m
&= 10 em H= 1.2 m
Capacity= 089 m'

Equipmeant 800 Incubator Cart. No.: 24TM303
Condition As-Received : Used Hem Page: 3of3
Refarence : 2402-023400-1
Result of Calibration :- (7} Without Adjustment
Function of UUC* : Temperature Source
Fresh air satting : Mot Avsilable
Calibration| UUC* | UUC Overall
Paint Setting | Reading stability ¥ Factor
() 1 (c)f(c) (£°C}) (e t'cy ] k
200 201 | 128 0.37 0.72 14 2
E L) c)
Point Position
(3] 1 [ 2 | 3 | 4 [ 6 [ & [ 7 T & Togeta| (+c)
200 | 19.672 | 10803 | 20322 | 10690 | 19.615 | 19,585 | 19,612 | 10.568 | 19645 | 058

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

Temperature stability : One-haif of the greatest i af at any one sensor.
1 The af al any sensors and e measured

ternparature at the reference location which are cheerved at the same time or al as close an obsenation timae as

possible o the p pattern or

n : Tha Diffarance of the maio

ST

UUC* : Unit Under Calibration

Mote : The reporied uncertainty of measurement was Included stabilly and excluded uniformity

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

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
3344 PATTANAKARN ROAD SO 15, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 027173000 FAX, 0-2719-0484

Cert.No.: 24TW39

Page.: 1ol 2
Certificate of Testing
Equipment : D0 Meter
Manufacturer ; ¥sI
Madel : 5100
Serial Na. : 118 101883
10 Mo, : UAE WAD, DO4/2554
Recaived Date : 20 February 2024
Test Date : 21 February 2024
Reference : 240206280501

Submitted by : United Anatyst and Engineering Consultant Co., Lid.
3 Bol Udomsuk 41, Sukhurmvit Road, Bangehak,
Phrakhanong, Bangkok 10260

L y tion : T {25+ 5)°C

Humidity  (50£20)%

In - house method ; CP-CHE

Test Procedure :

by C with Azide ion Method

Tested by : Walalak Sirithean
Approved by ! &Ju'l

Approved Signatary
{ ) Pomthippa Tamayskul
() Unnoppho! Harachai
(. Saithip Meangmai
Issue Date : 22 Febnary 2024

]
wnahslunugu



Cert.No.; 24TW38
Page.: 2 of 2

Condition of this result of callbration

i. Reisrence Stancard insinements
This cartification s traceable to the International System of Unit through the reference standards

laboratory of industrial Calik Cantar, jation (Thailand-Japan).
Instruments Serial No. 1D No. Certificate No. Due Date
1. Buretta - 130BU1D 23CG172 22 Mar 2025
2. Balance 14233821 110RCO01 23MMACS 16 July 2024
2. Standard Material -
Matarial Manutacturer Lot.No, Assay
Sodium Thiosulfate pentahydrate Marck AMATESIE 100.2%
Resuit : Dissolved Oxygen Meter Adjustment With Alr 100 %

Dissolved Oxygen Probe No.: 228100125

Titration Method DO Meater
Standard D
(Azide Modification Method) Reading = AR
(maiL) (maiL} {mail)
8.20 B.18 0.0055

This report was certified onfy for the instrumant we tested it is allowabls to use for sfudy
Intend to wse for advertising and referral purpase is prohibited. This rapart may not be reproduced
other in full without written appreval of the laboratory

tanmﬂzinﬁmu-'r

HHHH‘HH H k N N k Hanna Instruments (Thailand) Ltd. ;‘\\:-_//__/

in Sﬂh'u me n‘ts 40048744 Sod Hatobadapisek 24, Rmchndapisek i, Sasvsen-nok,
Fumyiowang. Banglook 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

Centificate No. ; HIT-2417-0368

Page : | of 2

CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model @ HIS3SE00-02 Serial No, ¢ 1147807
Tube Heater : 25 Vial Capacity Resolution : 0t
Temperature Runge : (-1t 160)°C Temperature of Reaetion ¢ 150°C
Munufucturer ; Hannn Instruments Made in ; Romania
Condition As-Received : Lised Product Reference ; RE240681
Ambient Temperature ; 25+2°c Relative Humidity : (50 £ 15RH
Customer nume Uniteel Analyst and Engineering Consuliant Co., |

3 Soi Udomsuk 41, Suklnumvit Rd,, Banpchak,

Phrakhanong, Bangkok 10260
Received date 22 April 2024
Calibrate date © 23 April 2024
Issue date 25 April 2024
Calibrated Location : Hanna Instruments { Thailand ) Lid
Calibration Procedure ; This calilator wis conducted by using in-house: calibration procedure

CP-04 by wsing certified reference stndard instruments,

Calibrated by : o Mr. Pichit Petthong Approvedby: 2 74 -
O Mr. Chonnarong Soinak Mr. Nw;.s_n;u.nn:haixulul

Autharized Signtary

HANNR

Inatrumans.
1 Thusdmral | mstee

eortificate was certified only for the instrumeat we calibrated.

This

sult of calibwation wis found scourste on date and place of calibration only,
** This centificate may not be reproduced other than in full, except with the prioe writlen **

approval of the bead of Hanna Instrument {Thailamd), '

wnaslueuey

Certificate No, : HIT-2417-0568

RS

instruments
Page 2ol 2
Reference Stamlard sstnements : Tlis certification is traceable to the internasional unit-of unit mainmined through:
Instruments Mundel Serial No. “Certll'icale Na. Traceable
Dam Acquisition Switch Unit F48T0A MYSIORSZES | WKIIHT-164-1 WK Electric Co,, Ltd
I~ | Technulogy Promation
Digital Thermo-Hygromeser | HT-T715D ALOTESS 24H41
Associution { Thailand-Tapan .
Measurement Temperatune Souree Accuracy for COD Reactor,
Capacity Nominal Value Average Valug Uncertainty of Measurement
(Vial) i) i°c) )
25 Vial 150.0 | 1498 HES]
Unit: ¢
{IA) (2A) {3A) (4A) ) f&r

148401 149249 | 148950 | 150042 | 149,186

(1B {1B) (3B} (4B) (58]
149.724 149578 | 149852 | 1300000 | 1300107

11Ch {IC) 3¢ (4C) (5c)
149,563 149.79% | 150233 | 40847 | 149977

(1o 2o {3D) (4D {30
149550 | 149666 | 149958 | [HT44 | 149810

(1E] (ZE) [3E) (4E} [ (SE)
150044 | 149.869 | 149.36] 144,973 144654

Figure: Shaws the location of the temperahure source.

The report uncerminty of measurement was based on o standard umeertamty multiplied by o covemge factor =7,

providing o Jevel of confidence of approximorely 95%

** End of cerificas **

DQE Services Co L.
Tm:,‘ Services 2 5ol Ladprae-Wanghin 55, Ladpraor Wanghin Rl Ludgruo, Ladprao, Bunghok 1023

Phoae - +66 ({112 $38 2054, Email : dgeservicesinio@gmail cons s

CERTIFICATE OF CALIBRATION
Certificate No. 1 SP24-008 Page 1of 5
Customer ¢ United Analyst and Engincering Consultant Co, Lud. (Head Office]

Address : 3 Soi Udomsuk 41, Sukk it Road, B hak, T Bangkok 10260

Location of calibration :  Laboratory 315

i :  UV-Vis il

Manufactorer = Hitachi

Model : U-1900

Serial No.: 2021-064

D No.:  UAEWASM6/2552
Recelved Date: 16 January 2024
Calibration Date : 16 January 2024
Issue Date : |9 January 2024

Condition Instrument :  Good

Calibrated by : Ty E"Dh Approved by : ofniaf
iMr.T;&II Rittidach § | M, Chonthicha Sangnger |

Technical Manager Quality Manager
bkt 1 ia applicd cnly isem ond lom ey,
it 3 sy o P —
ot i il xcen with the prior lthe THOF Sevvicss G, Lid,
.
wonanslueunu
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DE Services Co.Lid,
DaE Services 25 Ladpro-Wanghin 35, Ladprac-Wanghin Rd., Ladpras, Ladprao, Bangkok 230

Fhone : <66 {002 538 2054, Ensail | dqeservicesmboigsil com [ i)

REPORT OF CALIBRATION
Certificate No. 1 SP24-008 Page 2of35
Environment Condition :  Ambient Temperature 25 £ 3 e
Relative humidity 55 =20 %RH
Calibration methed : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No, Certificate No. Due date
Absobance Stndard set 25760 115663 25 Oetober 2023
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standurd set 25806 115657 23 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This cenification is ble to the | | System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC ¢ 4.0 oam,
Scan Speed of UUC : 200 nm/min
Sean Interval of UUC : 0.1 om

Resolution of ULIC ¢ Ph ic 0001 Abs.

Wavelength 0.1 nm.

tonanslumuay

FhA-0-02 sl 171 1)

DOE Services Ca. L.
DQE i 32 %o Ludprac-Wanghin 55, Lsdpeao-Wnghin Rd_, Ladpeao, Ladprao, Bangkok 10230
Phione : +66 (D)2 538 2054, Email | dgeservicesinibagmail com e e
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4 of 5
Phatometric Accuracy :
Wavelength CHMa Values UL Reading Correction Uneertainty Coverage fuctor
{mm. ) (Abs) (Abs) (Abs) {Abs) k
2 .00 W (LGB0 0.0050 2.00
235
0.7469 0,748 00011 0.0057 2.00
- 00000 0000 (0000 0.0050 2.0
: (LR6T4 (865 (W24 0.005% 2.00
0,0000 [EXEI [RETEN] 0.06050 2.00
313
0.2919 0.293 LTI L0051 2.00
258 0.00040 (L0040 LX) 00050 2.00
06430 0641 0020 00055 2.00
:
wonansluruau

P R il LT

DOE Servies Co L.
DQE Services 2ol LadpruerWanghin 35, Ladprac-Wanghin Ra., Lulpras, Ladpeao, Bangkok 10240
Phane ; 166 (112 538 2054, Emsil - dgesorvicesinfodagmall com v
REPORT OF CALIBRATION
Certificate No., : SP24-008 Page 3ol's
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading Correction Uncertainty Coverage factor
{nm.} (Abs) (Abs) (Abs) {Abs) &
00000 0L00 (L0600 0.0028 2.00
0L5TRO 0.575 (L0030 00031 2.0d)
i 1.0484 1.046 0.0024 00029 200
2.1876 2.186 0.0016 0.0080 2.00
0.0006 0000 (L0000 0.0028 2.00
0.5595 (558 (L0015 0.0034 2.00
" 1.0239 1.024 (L0001 0.0035 2.00
21230 121 (20 0.007% 2.00
0.0000 0.000 0.0000 0.0028 2400
0.5230 0.520 [LRETER 0.0030 200
= 09633 0961 (L0023 0.002% 2.00
1.9753 1.975 L0003 00070 2.00
00000 0000 0000 00028 2.00
05181 0516 00021 00031 2.00
e 1.0002 0999 0.0012 0.0033 200
1.9973 1.994 0.0033 00084 2.00
00000 0008 (0000 (L0028 2.00
56 0.5517 0.550 0.0017 00030 200
10803 1080 00003 (L0030 2.00
2.0373 2.032 0.0053 0.0080 200
01LH000 0.000 0.0000 0.0028 2.00
1.5591 0.558 00011 00031 2.00
53 10518 1051 0.0008 00030 2.00
. 0078 200
1.9274 1.923 0.0044 0.0 mﬂm‘l’aiﬁauqu

TM-P08-02 BT 162001

|
DQE Servies Co. L.
DQE 32 Soi Ladpmo-Wanghim 55, Ladprae-Wanghin Rd., |.adprsa, Ladpeao, Bangkole 10230
Services
Phianc : =66 (012 538 3054, Emall | dqeservicesinfis geaail.com A
REPORT OF CALIBRATION
Certificate No, ; SP24-008 Page 5of 5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correethon Uncertainty Coverage factor

(.} () .} {n) &
24154 2411 044 0.18 200
279.40 789 050 018 2m
288.70 2ERO 70 [NE] .00
un ERES) 42 018 200
36126 3608 D46 LN L] 2.00
AIEAR 4182 028 018 2.00
46,70 4460 070 018 200
451,20 4531 o.an 18 .00
260,06 459.6 046 018 2.00
536.90 5364 030 018 2.00
637.04 6ITH 034 018 200
440.74 4400 (XS 018 .00
4112 4720 on 018 200
51370 135 0.20 [INE3 200
5237 5182 0.52 [RE o0
374.60 5743 0.3 0.8 200
SB5.4% 5830 048 020 200
6B4.63 6842 043 018 200
74027 T4 07 020 20
748.28 T4TR [FES 0.8 2.00
E07.16 BO6E 0.36 018 200
E79.70 B79.2 .50 018 200

Remark © ~ UUC = Unit Under Calimeation
~ WA= Mot Avaishle
= T sl wspraslen snsevsainty of iscimsrsencat L s saiod s the smndand wscertainty of Mmearsremest msiplia by the. iversgs futer §,
which for 3 anmal dstribation comesponds 10 8 covernge probaiility of approsinsely 95%

- * Indwcaes son TIST scoraditnl '
onansluemuny

FME-TO-AIT W0V LD

- End of Certificate -



DIOE Services Co. Lid.
DQE Soryices 5l Ladpru-Wanghin S5, Ladprin Wanghin R, Ladpres, Ladpruo, Banghok 11230

Phane: : -+ (012 S35 2054, Emnil : doeservioesinfoit gl com T oty

CERTIFICATE OF CALIBRATION
Certificate No, 1 SP24-001 Page 1ol 5
Customer ¢ United Analyst and Engineermg Consultant Co. Lid. {Head Office)

Address : 3 Soi Udomsuk 41, it Road, Bangehak, Phrakk 2, Bangkok 10260

Laocation of calibration :  Laboratory 213

E 1 UV-Vis L

Manufacturer :  Hitachi

Model : 13-2900

Serial No. ¢ 21E22-009

I Ne.: UAEWATO51/2564
Received Date : 4 January 2024
Calitrration Date : 4 January 2024
Issue Date : 5 January 2024

Condition Instrument :  Good

Calibrated by : m) n‘j’ Approved hy @ ‘{T‘ Eﬂﬁ

{ Mir Tanawis Rittidach ) 1 M, Chonthicha Sangngem |

Technical Munager Quality Matger

o sl tihe e

11 IG1 GRS Gy UL LG MRy y 0 g it o sz il vy renpling

sasional siaratard lsborsiory. This corfficsin my sl I reperusess] other than im full escem with the prioe wtten apprval af the OF Services Co. Lul

tonanslumuay

MR TR RIN 11302 )

DOE Serviees Co. Ll
DQE Services 35 -aimo-Wanghin 53, Ladprac-Wanghin R, Ladpeac, Ladprao, Banghok 10230
Phana | +6 {12 538 2054, Email : dgeservicesinfisiigmuil com e
REPORT OF CALIBRATION
Certificate No. : SP24-041 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy @
Wavelength CRMs Values UUC Rending Carrection Uncertainty Coverage lactor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 (000 {10000 0.0028 200
w20 0.5780 0.575 0.0030 0.0031 200
10484 1045 0.0034 0.0029 200
21876 2192 00044 0.0080 200
0.0000 0.000 (L0000 0.0028 200
0.5595 0.558 (LM S 0.0034 200
oo 1.023% L0235 (LO00S 0.0035 o0
21230 L1325 00020 0.0079 200
0,000 0L0H0N (L0000 0.0028 200
i 0.5230 0.520 (L30 0.0030 2.00
0.9633 0961 (0023 0.0029 2.00
149753 1.975 0.0003 00070 2.00
0.0000 0.000 0.0000 0.0028 200
(.5181 0516 0.0021 00031 200
546.1
1.0002 0.997 00032 0.0033 200
19973 1.993 00043 0.0084 200
00000 D.000 0.0000 0.0028 200
S50 0.5517 0.550 0017 00030 200
1LOBO3 1.079 00013 00030 2.00
20373 2,032 0.0053 0.0080 paill]
0.0000 0.000 0.0000 0.0028 2.00
0.3591 0.558 00011 G003 1 24M
L 10518 1050 00018 0.0030 2.00

19274 1.923 (r44 00079 v 2,00
TS BIPrTUR

FME-N8-02 ROI 1112001

DIOE Services Co Lid
B * Services 32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprae, Ladpeao, Bangkok 10230

Phone 66 (112 538 2054, Email : daeservisesmforigmil.com P

REPORT OF CALIBRATION

Certificate No. 1 SP24-001 Page 2 of 5

Envi Condition :  Ambient T 55 C

Relative humidity 55 + 20 %RH

Calibrativn methed : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No, Certificate No, Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standus) set 25757 115638 25 Dctober 2025
Wavelength Standard sat 25806 115657 25 Oetober 2025
Wavelength Standard set 25758 115665 25 October 2025

Institute of Standards and Technology (NIST) through Starma Scientific Limited

Spectral Band Width of UUC : L5 am.

Scan Speed of UUC : 200 nim/min

Sean Interval of ULC : 0.1 nm,

Resolution of UUC : Photometric  0.001 Abs,

Wavelength 0.1  nm.

tonansluemuny

PR N W12

DOE Services Co.Lud.
m 32 Sod Lod) Wanghin 55, Ladprao-Wsnghin Rd., Ledproo, Ladprac, Bangkok | 0230
services )
Phane : +66 (D12 338 2054, Email : dqeservicesinfivigmail com e
REPORT OF CALIBRATION
Certificate No, : SP24-001 Page 40f 5
Photemetric Accuracy :
Wavelength CRMs Values | ULC Reading Correction Uncertainty Coverage factor
(nm.} {Abs) (Abs) (Abs} {Abs) k
(L0000 0000 0.0000 L0050 200
35
: 07469 0.743 00039 0.0057 2.0
- 00000 0000 000040 0.0050 200
"
7 05674 0862 0.0054 0.0059 200
.00 0.000 (L0000 (L0050 2.00
313
0.291% 0.28% 0.0029 0.0051 2,00
0.0000 (IR (L0000 0.0050 2.00
330
0.6430 0641 00020 0.0055 2.00
'
onanslumuny
Fhi- W00 RO W10



DOE Serviees Ca.Lul, \
| 12 Sai Ladprao-Wanghin 55, Lodprac-Wisghin R, Ladpeas, Ladpmo, Bunghok 10210 ¥
Services g aBErrEsURILT SIS sl TS
Phane ; 166 (012 538 2054, Email : deservicesiafoid gmail cam e f_‘la_h'.ér:‘s_‘_.?’ad;y:&;r_!_'s' = e
Fourdation for rdusms Developrmens Narona Food rsitute
REPORT OF CAL].BR.ATION Food ihchstmal Labommny Serace Carner
Verification Certificate
Certificate No. : SP24-001 Page Saof 5
Wavelength Accuracy &
CRMs Values | UUC Reading Correetion Uncertainty Coverage factor Certificate No.: 2302413-001-01
s} A Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O., LTD.
(nm.) (am.} (nm.} 2
4112 M2 052 018 200 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
: 0.1% 200 Bangchack, Prakhanong, Bangkok 10260
279.45 2790 043 . |
28781 2874 041 018 200 .
33406 3338 026 [T 200
36093 3606 031 0.18 200 Equipment: HEATING BLOCK DIGESTION
416,59 4184 0.19 [IRE: 200 o e
44594 4458 0.14 018 200
453,66 4534 026 018 200 Model: 2520
460,02 4504 022 018 2,00 SaHal Noit 5
536.59 5364 019 [AT] 2,00
53798 6380 002 018 200 1D No.: UAEWAS.011/2560
43136 4312 0,18 018 200 Order No.: o
472.50 4728 0.00 018 200
X 2302413-001
1347 5134 007 0.8 200 Operation No
52888 5289 002 018 200 Date of Receipt: R
573.17 5734 023 018 200
38535 51 015 a0 200 Date of Calibration: 30-31 March 2023
684,40 6844 000 [ISH 200
740,72 7410 -0.28 020 200 ) /%,
748,55 7488 025 018 200 Calibrated by menuttapel Niyomenst  Approved by
y : ) ) Specialist { Mr.Pheraphat Tuanfit )
i o gl 01 200 Manager, Division of Calibration Laboratary
E79.28 §79.5 022 018 200 Date of Issua: 10 hprit 2023 for the Technical P
Remark @ - UUC = Unit Under Calisestion he ror . _—
AT GV This Certificate 5 imsted In acoordance wih the condiions-of acoredtabon granted by tha Thal Laborstory Accreditatian scheme which
. i = s nssemmed the messurement capabilty of the laboratory and &5 traceabilty to recoonized: nabional standards and to the Lrits of
- certaiey ol measesemnest i realized ol the nabonal sardards iaboratory. This cerbficats may not be raprocuced cther than in full

evcept with the prior written sporavel af the Nationsl Foad Istituts,

wihtlch fioe a normd i ¥

F-CS-0015 Revision: 01 Dabe: J0-04-65

TS tonanslumuay

-T2 B LI

- End of Certificate -
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. Fousdaton lon ndosmsl Dessiopment Mafional Food s
Food hdusma Laboraory Serace Center
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Foundanon for ndusmal Deselopment Mahoral Food insffure
Food nduminal Laberacry Serice Cerver

Verification Report Verification Report

Certificate No.: 2302413-001-01 Cartificate No.: 2302413-001-0
Egquipment: HEATING BLOCK DIGESTION Equipmant: HEATING BLOCK DISESTHON
Modal: 520 Serial No.: 91793469 Model: 2520 Serial No.; 91754469
Resolution: 1 i IDMo: UAEWAS.011/2560 Resolution: 1 T IDNoo UAEWAS.D11/2560
Manufacturer: FOSS Manufacturer; FOSS
Date of 30-31 March 2023 Page 2ol 4 Date of 30-31 March 2023 Page 3 of 4
Calibration point: 3|
Location: Laborstory Room, NATICNAL FOOD TNSTITUTE Calibration result:
Environment Condition: Ambient Temperature (25 £ 3 ) °C [Reparting of Temperature
Reltve Mumidity | 55 % 15 ) % Block N, | UUC" Setting | UUC* Reading | i ey Standard Uncertainty
Lin Valtage { 220 4 10) vex (*c) (*c) Thesmometer (€} (£°c)
1 380 380 096 377,74 21
Condition of this results of Calibration: E; 360, 380 040 37128 2
1. This instrument was calibrated by insart. standard thermocuples type R Into its heating block dipastion and L S 0 Lk A7ras il
compared to temperature obtained from reference sandards thermemeser at calibrated poant, ; ﬁ x g:: ;z; i:
= The temperature scale wsed was basad on IT5 - 50 . 5 = 350 0-14 o 1‘6
- Al fiata shaw below were final values and the infisd data may be obtained 1pon request. ) = = 1'1? 373Ias 2'1
2. Rafarance Standard Instrument © B BT 380 0.33 376,96 FE]
Model Serial No. Certificate No. | Due Date Through 2 330 ey 014 ETTRT 21
Digital e M. Fechocal 0 380 380 3 37,56 20
with Thermocoupie | Type R | reemocum ronmmmniaa | oo e | TR0 ot Laboratory = o 2 o Sy o
3. This certficate I system of units {51 Units), fH] 30 380 035 37806 20
4. This certificate was certifled anly for the instrument we calibrated. 13 380 380 048 377.05 18
5. This result of callbration was found aoourate as shawn on date and piace of calibration andy. 14 380 BT 038 37313 18
6. Condition of Cafbrated Item : Good 15 390 380 050 377.48 1.6
ULIC* Deseription 16 380 330 04E 37831 1.7
Timeof Record - Hour 30 Minute A0 17 380 380 0.71 377.60 17
18 330 3a0 0.35 376TT 1.7
7. Result of Calibebon s [ % | Without [ amer [t 380 380 0.9 377.06 [
0 380 330 .41 a7a.58 14
il
-UUC* = Uit Uinger Cafbration
1 depth of standard In tubs level high of sand Is equal heatar plate of ULC,

- Stability = One-half of the grestest maximum difference of measured temparatures at one sensors,
for &t Ieast half an nour after reaching steady stata.

Ao Ay

FC5-000 Revisnn, OF Data: 20-04-65

FCR-000 Rewision) D7 Date: 200465




O3S South £ast Asa
338R Srinrat Suilding, 25th — 26th Floar, Un No. 338890,
Rama I Boad, Klargron , Klengtoay, Banghotk, Thailand 10110

FOSS

Customer Service Report |—nenon o | 5874 |

Verification Report

Customer:

- e T 200
Certificate No.: 2302413-001-01 @ LS

Equipment: HEATING BLOCK DIGESTION Hours Trawsl To Customar
" Start
l; | N,
Madel: 3530 Serial No,: 91794469 i A | ’

Resolution: 1 % IDMoc LAEWAS.011/2660

1oh Type
Manufacturer: FOSS T o rere
Date of C: 30-31 March 2023 Page s ot s rE— T G| Tramirg
Callbration point: 380 %C Dissrinutar P Onboarding Oucte I In House:
Calibration result: Continged iriermal Wiarrasiy Popair ] 2h, ]
Digital Service Sales Support Ramate 1 Othar
Figure 1. Lacaticn of Reference Standard and Block Diagram of Digestion Unit [ PO/ custs Numbar: T ]
TOP VIEW
| T Erit forr KrD. [ Contractho, | =7 |
Datalls of Work / Test Condition | Status
Z

Mote: 7

< UUC® = Unit Under Calibration I3

-Immersion depth of standard thermometer in tube lavel Righ of sand is equal beater plate of UUC L

- Stability = One-half of the greatest maximum difference of measusred temgeratures at ane sensars, =

far at Saast half an hour after reaching steady state, 5 Iunnm_nmrumlumlundwm
sweaross | 0~ Sedcusomar | 4

The repart uncertainty of measurement was based on stndard uncartainty multiplied by coverage factor o T =Ly Name |

providing & leved of confidence of approximately 95 ¥
[TV — Vel you be willing fo participats in @ brief suney in order t tell s how we peanmed? |

F-C5-000 Revtsion: 01 Date: 10.04-65

lanm's'bimuqu

FossCare™

Preventive Maintenance Protocol
Maintenance Procedure

Exchange of Parts and Cleaning

)
Terer
Kieltee™ 2400

1000 D056

Replace Adapter fordig. tube 250 mi

12 marnths | Mo. of samgles analyse
| 1if aplicable)

10009965 SN Ol rag e |

z Feplace Non retum valve l0oa 3538 | O

3 | Regdace vabves in alkall pump

Wakve kit reagentiwater purp

4 R

parm tubing

Introduction 5 | Replace akall tubing

e protocol provides systematic und | means of nining o specific 6 | Replace water tubing
type. The recommended PM interval depends on the operational conditions and is based on our exlensive 7 T
expetietiee and knewledge of manufacturing s muintaining analytical instruments Cleaning
Apart from sample troughpul, the envimnmental conditions also need 1w be considered. A demanding a8 Cleaning

ambignt temperature, humidity, dirtisess etc can measurably shorten

component lifetime and also the malntenance and component replacement mtervals Check and Adjustments
NOTE! Module
The content of this protocol is 5ub4u:(_ o rh;ul_gr over tme. In |_|nl.c.-r I_n s_adcl_.".lurd that vou obtain the - Check alkall valume, 10 mi | 2fad pump ¥ g | Asoml-omsami | Er
comect parts, please make sire L indicate serial no and date of installation when contacting your FOSS 1 —F - {
representative, 2| Cheek distillation volume | 2w | 100-150

3 | Check front paned switches

4 Check cables and el | connections

5 Chec level

team gangratar

& | Chack saloty door switch

1053 Analyticnl A%

Langerupg:
i}

$05% Analytical 4B
£

=~
Tmail
Witk w

2. 1001 4570/ Maw, 3 1w 2m

wnansluaugy wnaslumugy



Request No. 25-67 / 0275 MTC. ACL.No, 358 / 67

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spec “Agilent Tec
Model AADFS, Serial Mo, MY13160001
2. Working standard schution *Inorganic Ventures”
Mults Analyte Custom Grade Solution, Lot Mo, S2-MEBSTS610
SUBMITTED BY : Urited Analyst and Engineering Cansultant Co., Lid,
3 5ol Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Abscrption Spectrophotometer
{W1-500-02-30)
2 LA y of n lytical Chernistry (OP-5130

CALIBRATION RANGE: 0,02, 0.10, 0.4, 0,50, 0.70 mg/L 3t 228.8 nm Cd, 0.10, 0.20, 0,30, 0,50, 070 gl at 357.9 nem.Cr,

0.05, 010, 0.30, .50, 070 mgd at 324.7 nm, Cu, 0,00, 0.30, 0,50, 070, 1.00 mg# at 2483 nm Fe,

020, 0.50, 0.70, 1.00, 1.50 mgA at 217.0 nrm.Pb, 0.05, 0,10, 0.30, 0,50, 0.70 mel at 2795 nm.Mn,

010, 030, 0,53, 0.70, 1.00 mag at 2320 nmb, 0.05, 0,10, 0.3, 0.5, 0.70 med at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2026
REFEREMCE MATERIAL : Traceable to NIST Aglent Technologies”, *CARLD ERRA™
Cacminam Lat No. 0008585926, Chromium Lot Mo, 0 123B48ES, Copper Batch No, T117098A, Iron Batch Mo T1260874,
Lead Lot No. 1227873, Manganese Batch Mo, TI092284, Mickel Batch No, T2ZT0178A, Zinc Bateh No. TA201804
AMBIENT CONDITIONS | Ternperature 25 + 5°C  Relative humidity 50 = 20 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference Material

traceable to Netional Institute of Standards and Technolagy { NIST | by The Analyticat Chemistry Laboratary.
The results are attached herewith, —

Atipat
{ Mr. Atlpat Ratana )

calib

{ by

Ref, 201526T020100454001
Issued Date : 11 March 2024

Reguest No. 25-67 / 0275

1/5
CALIBRATION DATA

MTC. ACL. Mo, 358 / 67

1. Noise Level
Elerent o cr Cu Fe Pb M Hi n

0006 ooged | AQO00E | 00000 40011 | 00005 | O.0008 0.0004

noot Q00T | 00009 | C000E 00001 00002 | 00003 | G000T

00006 | 0007 | 0020 | 00005 | 00005 | 00004 | 00003 | 0.0024

D00 QO0E | 00007 | 00005 00004 | 00003 | -0000L | D0010

-0000% | 000% | 00018 | 00003 00010 031000 D02 | DN

ot 0omd | 0007 | 0009 | 0008 | 00004 0006 0.0010

-00002 | 00015 | 00015 | 00003 0.0002 | -0.0008 | 00009 00013

Q0006 ooz | ool 00006 00008 | 00001 0000 | 00013

CNHE Q0006 40003 | 40003 {0005 4.0002 | Q0001 0.0007

Absarbance 00M2E agotl | -hoo12 | 00008 0.0003 | 0.0009 0000 ool
QO3 aoois | <woiw | agool 00002 | 00000 | -0000% | 0.000%

QL0005 Q0017 | 00019 | -0.000T | (0OOD | -DLOO0T | OOOOS 0.0005

00006 | 00015 0000 00005 | -DO0H 0.0013 QU006 oty

00003 | 00011 | 00002 | 00001 | -OO0T | 000D | ODO0S | 0.0002

00003 90012 | 00011 | 00007 | -00003 | -00003 | DOOI0 0.000%

0.0004 00018 | 00016 | -DOODA | -00006 | D.O00E QUHIT LT

4001 Q0018 | ODOIE [ 00013 | 00006 | -0.0008 00014 00006

0.0003 90017 | 00001 | 0.0001 | -00M2 | 00004 | 00001 Q0002

00010 00018 | D07 | 00003 00005 | Q0002 L) 00005

00004 40019 | -00M6 | 00001 | -00004 | 00003 a00c2 Q0005

Average Abscrbance | 0000 0001 -00M 0000 0.000 0,000 2000 a.001 4

Continue 2/ 5 %y

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The resuilts tetate ooky 1o e lterm testedicnbrated or value
ing the Report/Certificate ord publicity of e sesults eacept in full are srhidted uress wiitien penméssien (s chrained from this eeer ol TISTR

Tree rasidts rulata oely 1o the tems teced/calibrated or value sssfyred

Advertising the RaportCartificate and putticty of the resilts meept i full

v prohititeel unless it pssnipen i obmined from e posemor of T

FABLAMTCO0Z Reva

Head Cffice.

Office/Lsboratory.

FRUBLMTCO0E Revd

Hesd Office Difficest Office. 3 ! e Sal 10, Ba Inch Extates, Sigeh Fiad, m:m in Foad, Cranichak, Sanghok 10900,
Ok T il B v ey St Ehanpt o 120 T+ Syt b Panpit S pon 1, T ey
Changeat Fetburnthart 12120, Thailed Arphoe s, Changesl Sarasprskan 10080 Thetand  Thailand ' gk i e ong ¥ Toh i t 1 gaue ]
Ted. {66) 0 2577 9000 Tel. {8610 2323 1672:80 unt. 115,116 el, 5 225, s21 FAL 106 . £or/ Ik i o TR B0 a8 D.mmﬁﬂﬁ R
Faux {6610 2577 0005 Fa. {6610 2425 168 Fian, (6610 2574 502 Fmx Jog2 0 2377 W00 AR ERE IRk b s
E-rvut : rmpsskgnistr oo th Websitowsantirorth Enad | micastistror Eotrail 1 surnakaagstr et Eemal : sumpalgtntrocth Webskesavendlsteonh  E-mal: mbcgtisonth E-mall : senaleagtistr or th
TATSTR TITISTR
Request Mo, 25-67 / 0275 2/5 MTC. ACL. No. 358 / 67 Request No. 25-67 / 0275 3/5 MTC. ACL. Mo, 358 / 67
2. Predision 3. Trueness
EHement} Conc. Absorhance 3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
(e Ererneant | Standard Value of AN fesding | Error of Measurement | Eror of Measurement | Uncestainty
0 omraln.no?.sl ;
(mgt) g/l {mg/) 3] trerg)
cd .30 | 01008 | 0,100 | 1
5l [ET [ [Ei) 020 000 Lio + 00
i tialonn i e 0201 2000 ait £ 0005
o [ 030 | ooz | 03 | vezel amy [ 4013 185 + 0008
(i) 00 | %
W05 | 00061 n_«g?lnm 3.2 Reading on wavelength- Chromium (Cr} at 357.9 nmu
cu [ 030 |0099| 00611 | G.0%02 Eternant | Standarcd vl of M| Reacdng | Emor of Error of
Q.70 | 0.0960 | 00967 | 0.0960 I [ (metd gt (gl ) (mgh)
a1 | 01007 0104 0004 349 + 0009
fo. | 250 bl a 03085 i 0,006 211 L0012
10 0835 na5
il Gz 00Tt 0445 003 319 0073
L0 | 0UO0TE | 0.0074 | 0.0078 CLORTY | QLTS | 0.0078 | 0007
et [070 0077|0027 | 6ot 02T | G073 | 0.0a67 | (0268
33 Reading on wavelength- Copper (Cu) at 324.7 nm.
T50 | 00551 0.0540 | b0552 00504 | 00542 | 1.0548 | Q05T
W05 | 00114 | 0107 | 6.e110 G0112| 00107 | 0-0209 | Q.0106 | .011] 5.0003| 315 Flepsint honcoml s o | oty | ool ool
Mn DG 0.061%9 | (0615 | 0.06%0 | 00608 | 0065 | 0.0003 | 058 (mg) [l Img/l] (= {ma)
01458 QUIABT | G1ATS | 010462 | (1468 [ 0147 | 0.0008 | 0.56 0051 apat 0004 T1.58 & 0003
009 00100 00095 | 6.0097 | 00096 umnl 0.0003| 200 cu 2303 0296 0007 219 = 0009
Wi 0436 0009 | 00137 | 0.0438 | 0.0034 | 0000 | 0.0005| 107 rEr) YT 2008 on Tomm (s
D.0d3 00631 | 0635 | 0.0815 | 0.0815| 0082 | 0.0008| (.99 P
DTS CO373| S0471 | B.0A7T | 0.0374| 0037 | G.0002| 041 y’
n D197 01955 1565 04970 | 02004 | 0199 | 00005 | 07|,
070 | 0AGZT | 0.9051 | 04018 QA2 09025 | 0.3993 | 0.3997 | 0402 | 0.0019| 048 T
Continue 4/5
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INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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Chargwet Pattrmthans 12120, Thatand Anmphos Waarg, Changwat Samutpmban 10280, Thaland  Thalland
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3.4 Reading on wavelength- fron (Fe) at 248.3 nm.

MTC. ACL. Mo, 358 / 67

Flament |Stanclard Value of 86| Aesding | Eror of Messurement | Emor of Measurement | Uncertainty
gt ima/l) (mgl) ) [l
0100 o108 0w a6 0014
Fe 0,500 0082 0018 355 + D006
1096 0565 38 374 + DRy
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Elzment | Standord Viatue of 7| Meading | Error of Erree of
Tl [ma:) tmgA) () (mgf)
0201 D202 0001 a3 + 0014
b ot 0713 o012 173 + 0030
1513 L5 0050 357 0051
3.6 RAeading on wavelength- Manganese (Mn) at 279.5 nm,
Elernent | Stardord Vaiue of FM|  Reading | Emor of e of
(mg) It lmal o) i)
a5y a5 001 [ = 0008
Wt 03031 0306 0.005 112 =007
0703 0498 LK 62 = 0418 e
Continue 5/5
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Agilent Preventive M ;

For maore information ahout Agilent Technologies services please visit our web site using the following
URL htmpe/ Swrww agllent com/en-us/sel

factory

hees)

service for your analytical systems o
assure relisble operation and the aceuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies; Agilent Preventive Mainténance provides
everything you need to reduce unplanned downtime and keep your systems operating at thelr peak.

Instrument-rervices

Customer Information

»  Customers should provide all necessary operating supplies upon request of the ongineer,

the Instrument should be retorned to its standard sample

« For using HF
Introduction system,

. A rep should be to the
maintenance procedures.

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

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

Service Engineer's Responsibilities

* Only complete/printout pages that relate to the system being serviced,

=  Complete empty flelds with the relevant information,

= O

P the relevant ol

in the ch

klist using a “X" or tick mark "+ in the checkbox.
=  Complete Not Applicable check boxes to Indicate services not delivered, ns needed,

*  Complete the PM service in the order of the tasks listed.
s Complets the Service Review saction together with the customer.

while performing the preventive

[ Issued: 3 February 2017, Revision: 1.1

Copyright & 2017
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TETISTR
Request Mo. 25-57 / 0275 E¥S MTC. ACL. Mo, 358 / 67
3.7 Reading on wavelength- Nickel (MI) at 2320 nm.
Element | Standed Value of AM| FReading | Bror of Emor of
(mel) gl img/) (36 {mgt)
010 0.098 0003 250 + 0013
i 0508 ns02 0006 116 + 0014
10z 0562 0051 502 0032
3.8 Reading on wavelength- Zinc (Zn) at 2139 am,
[Flrrrant | Standard Value of M| Reading | Eror of Frroe of
Trrgth {mg/) (mg) ) (mgth
0oy a5 005 (= + B013
n n3m a3 oozt 704 + 3
a7 0615 0032 15 + 0,019
Remark: The tan caleifated using a coverage factor of 3 [k = 2

wehich gves & Lvel of corfidence of approsmately 95%

S~

{Miss Sutadda Deawtong)
Directar of Analytical Chemistry Laboratory
Issued Date : 11 March 2024

Atipgt 5 by
(Mr. Atipat Ratana)

Calibratad by
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Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
P 5 Mak Ch 13, J
System Information
Instrument system name and [D 1% b Vol
Tnstrument system site and location UAE [ 3vd T ‘-f"'b!'-ﬁml.l
List system component product numbers | List the serial numbers of each component
L G Roi5A L LA REHETVGY |
a, b e 6 2, o~ D133
4 &
4 4,
s 5,
. 8,
7 7
a 8
a 9,
10 1
CP-OES Configuration tabie Circle the type or write in the ype if otier
Nebulizer Type SeaSpray ( OneNeb ) other
Bpray Chamber Cyclonle Single Pass | {_:_yx:l.onir Double h-::_) other
Torch Radinl (mm View)| other

Tnjector Diametir z.nn.mqi.amﬁ_} Lgmm | 08emm | dther

Injector Material

Quartz tl’.‘eram;c'-l other

Copyright @ 20017

Agilent Tﬁchmlosiee
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{Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist ]
General ation
& Discuss any specific questions or lssues with the oustomer prior to starting.
@ Review the Instrument loghonk,
6 Perform general external Inspection of system for cleanliness
g Check for proper installation of safety-related parts, assemblies, sensors ete,
B Check for required firmware/software updates and verify with customers if they would like it

installed.

@ For HF application systems, if standard sample introduction system was not installed, ask the
customer to install It ue

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

Pre PM,

Inspect and clean the system

E’ Look for any obvious external damage or problems.
Inspect water eooling hoses, gas lines and power cord for excessive wear or damage,

& Perform a general internal inspection of the system for excessive dust accumnlation, elean if
NECessary.

Inspect sample introduction compenents and record any required maintenance in the Service
Engineer Comments and notify the a5 the required sctions i

Reeord the instrument operating eonditions in the [CP-OES Status Results Table,

Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

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

@ Replace air inlet dust filter.

@ Replace high capacity afr inlet dust filter element if installed. w8
@ Remove and clean instrument water inlet filier.

GB481A Cooling water syste

O Sectlon NOT Applicable

| Dieain cooling Muld and remove any particles from the chiller reservolr

@ Remove, clean and reinstall water inlet metal mesh filter,

Ef_ Re [l with Polyclear cooling Auld.

@ Clean the cooling system Alr filter and the condenser by compressed aly or vacuum cleaner.

5]

O oE o,

[ Tesued: 3 Februsry 2017, Revision Copyright & 2017 Agilent T;.'l:hsmlsllles
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Agilent 5110 and 5100 ICP-OES ]
P e Checklist J
@ Water Flow
& Gas Flows

&’ RF Generator
& Camers Test
o Optics Test
@ Nebulizer Test

Instrument Performance Test Results Table

Note: These measurements o net form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Check

Radinl Axial * Radbal Axial®
I 2LEHAT nm SRER Aty B4 4TG0 R4 %
Mn 257,610 nm SHER o Jikag | 15 %017 Ty
AL 306.152 nm 8BR 15 4.9 99 Vo
T TRA.AST nm SAR 5. R 64 237

* Axial result is not applicable for GA018AA, GS012AA Radial View instruments,

Instrument Test Results Table

Nots: The Instrument Test results are for systems using [CP Expert version 7.3 and above anly,

Insteimient Teat ] Resull
Subsystem Communications Test f oy
Air Flow | fraan
Watar Flow ?r'.\.'vﬁ.
Qas Flows e
| BF Generator {oah
Camera Test peret
Optics Test ‘I:r_;e-'.
Nebulizer test [pererd
Lsuned: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent Techrologies:
{ Page b of 8 , v
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist J

SPS 3 Auto Sampler

@ Section NOT Applicable

O Power cycle the and verity

O Inspect X and 2 axis belis for wear, Replace is necessary,
=]

=]

Clean X and £ axis slide shafts,

Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centerad in the vial.

8PS 4 Auto Sampler

& Section NOT Applicable

O Clean the spill tray, rack location mat, end frames and chassis with o damp soft cloth and diluted
mild detergent.

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

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

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

0 Pump Tubing Replacement. Replace peristaltic pump tubing, Keplace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS 4.6, 7

& Section NOT Applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
0O Check high flow pump for signs of leaks

Ins en tment

Check position of Zn peak, adjust if required.

Check Argon Ratio, adjust to specified value if required.

Perform Detector Calibration.

Perform Instrument Calibration.

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

nEooe

@ For systems using ICP Expert version 7.5 and above run the following Instrument tests and record
the result in the Instrument Test Results Table
@ Subsystem Communications Test
o Air Flow
Issued: 2 Febroary 2017, Revision: 11 Copyright & 2017 Agilent Technodoghes
Page d of 8 . '
*
Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
F M Cl ) )

ICP-OES Status Resnlts e

Note: These measurements do not form part of any specification and wre for réference only.

Measurenent | Standhy Mode Plasma On
Mains Voltage WA EAD VAL Rery VAC

| Mains Current bl A Dol A
Instrument Temperature i % L] Wy o
RF Alr Flow {sensor speed) i8] Hz LE L Ha
Plasima Exbaust Tempersture o messirement %7 L]
Water Finw Osefllator N mensurement l.64 L/min
Water Flow Detector 106 Lymin 1,08 Limin
Water lnlet Temperature w0 = Y0 i
Palychromutor Temperatur: 5 b o 3.0 w©
COD Temperature -1R e -3g L
Thermal Stabilizer i Wb c B "
Argon Supply Pressure &1 94 kPa £¥7.33 kPs
Purge Gas Supply Pressure| HT490 kFa 645 40 1P
Optien Gas Supply Pressure® | A KPa iR liPa
Nebulizer Flow Nu;mummem 070 Lymin
Nebullzer Back Pressure Noy mensurement VAL B kPa
Plasma Gas Flow No measurement | 19y Limin
Auxiliary tas Flow No measurernent [BEviF] Limin
RF Powar No measurement koD W
RF Supply Current No measirement B Eey

| BF Supply Voltage No measurement 184 B¢

*1 1 option Installed

Agilent Tﬁdmnlu‘gm

Issued: 3 February 2017, Reviston: 1.1 Copyright & 2017
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Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist )

ICP-OES Parts List Table

Agilent 5110 and 5100 ICP-OES ‘I
Preventive Maintenance Checklist J

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

@ If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's 16 records.

Se;

ce E eer Commen

1If there are any specific points you wish to note as part of performing the installation or other items of
interest for the eustomer, please write in thia box,

[ Purt deserty Fart Number | Product /Model # where 1sed | Guantity
: . . GEOL0A, GBOL1A,
| Adal Pre-Optic Windaw GEOL-68014 G8014A/GBO15A |
| Radial Pre-Optic Window GEOLO-08015 All !
Podyclear Cooling Fluid GIBL-H0010 G8481A
Purge (as Filter GEO10-60136 Al q
Air infet filter GRO0O-68002 Al |
High Capacity Alr Filter GO 10-60185 Uhptional
Rotor seal for 67 port valve for |
AVSET GE484-60002 | GB4D4A/GB40E
Rolt\‘:lr seal for 4 part valve for (849960002 GE49A
AVE4
Rinse solution to rinse station
S kw1 L G8410-80123 P54
Bark connector 2 5mm-1_Gum 10 GRA10-80124 SPSd
PV waste ubing Smm od % Sinm GEALG-80122 8PS 4
il 2m.
Parts may be required from stock:
X axis drive belt GALOD4TEOO SP8 3
% wxcin drive belt 5410047400 5P8 3

Peristaltic pump mbing, FyC .
SolvaFlex, 3 bridged, | ATLO04BO00 P34

Restore system
For HF applications, ask the customer to reinstall cheir sample introduction systerm.
Leave system in an idle state: onand purging.

Guidance: If the PM service is performed prior to a qualification service, then use the qualification
procedure as a gulde for final Ingtroment get up and checkout.

Service Review

ﬂ/ Adfix the PM sticker to the systom or instrument loghook based on the customer's request.
a Complete the Service Engineer Comments section below if there are sdditional comments,

Agilent 'J'gmnmmues

Ezsued: 3 February 2007, Revision 1.1 Copyright & 2017
Page 7 ol 8

Repart Summary

Instrument Madel Agilent S10HE110 VDV ICP-OES
Inatrumant 10 GA011AGE015A

Instrument Serial Number WYIB03000Y
Software Varsion 7.3.1.9807

Farmweare Version a4z

| Tested By Tast Bafore PM

Tast Completed On 110022 9:35.32 AM

Result Summary
Subaystem Communications Test Skipped
Al Flow Test Skipped
Waler Flow Test Skipped
Gae Flows Test Skipped
RF Generator Test Sxipped
Camera Test Skipped
Optics Test Skipped
Advencad Vahve System Test Skigped
Resclution Tast Pass
Sensitivity Test Pasi
Pracision Tes! Pass

Page 14

naslumugy

Other Important Customer Web Links

How to get information on your product:
O Literature Library - e Ww

8 Need to know more? - hitpe/ -
B Need technical support, FAQs? -
5]

Need supplies? - www.pailent.eom/chem/supplies

Service Completion

2 < I gy 2oy
Service request number Date service

Agilent o i
Diecument part number: GS014-90075
[ Issued: 3 February 2017, Revision; 1.1 Copyright & 2017 Agilent Technologhes
Page 8af 8 , v
o
Resolution Test Pass
Elemant Wavelength Specificabon  Width
M {174,213 nm). <540 667
As (188,580 nmi) =820 B20
© {193.027 nm) =11.50 836
Mo {202 D32 nm) <B.20 541
Gr {205.158 nm) =13.40 .04
Zn (213857 nm) 5870 662
Ph {220,553 nm) £9.50 T3
Co (228615 nm) =17.20 "mm
Ba (230.424 nm) £8.40 T2
Mn (257,610 nm) =13.30 a.50
M (260,568 nm} £20.30 1433
Cr (267716 nm) =11.00 B4
Cu [324.754 nm) %2500 1898
Cu [327.385 nm} 14.20 1124
e (338,071 nem) 3350 2447
Ba (455403 nm) Z44.00 3388
Sr {460.732 nm} £36.00 17.22
Ba (493 408 nm) =36:00 2548
Ba (514 171 nm) 24200 /a7
Ar (575,283 rm) £74.00 5982
¥ (766,491 nm) < B0.00 64.04

Page 2ol 4
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| Sansitivity Test

Pass.

Radial
- Elament Wavalength Specification  Method  Ratio Standard Blank
| As{188.980 nim) =450 SRER 1477 1156.5 555
‘ Se {196,026 nm} =410 SRER 1114 1953 ar?
| Zn (213,857 nm} z14210 SRER 4100.8 518505 1586
P (220,353 nm) =450 SRER 1925 28086 185.7
Mn (257 810 nm) = 35180 SRER 11084.7 264185.0 5676
Al (306.152 nm) =34 SBR 5 AS04T B ETT0.S
Ba {493,408 nm) =340 SER 074 ABETTI03 174075
K (758481 nem) =18 SBR 51 100805.9 156264
Funal
Eleman! Wavelength Specilication  Method  Ratio Standard Blank
A5 [1BE.980 rm) z208.0 SRBR 2349 30584 152.8
Se (185.026 nm) =158.0 SRER 2184 3865.1 M6
2 (208,200 nm) 22340 SRER 1306.5 158804 1445
‘ Zn (213,857 nm) =1743.0 SRER B364.0 1830578 478 4
| Cd {24438 nm) 24227.0 SRBR 85 143240 2 428
\ Ph {220.353 am) ®3200 SRER ETE3 144852 5804
| Mn {257 510 nm) = 10625.0 SRER 8421 1411257.5  1956.9
| Ct (267716 nm) 210480 SRER 44521 B3110.6 18322
Cu {224 T84 nm) =180 SER 4832 3714875 TBSES
Al {336,152 nm) =80 S8R 49 2TE44T 4 175626
Bax (403 408 nm) zE00 SER 1908 100816273 525188
K (766481 nm) =240 SBR 3sa qE22163.4 508587
|
Page 3 of 4
v
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Pmon Summary
Instrument Model Agilent 51005110 VOV ICP-OES
Instrument ID GEO1IAIGED A
Instrurment Serial Number MY18030001
Software Version 7.8.1.8507
Firmware Version 3442
Tested By PM Functional best
Test Completed On 11/ANZ02E 11:43:36 AM
Result Summary
Subsysiem Communications Test Pass
| A Flow Test Pass
Wter Fiem Teet Pass
Gas Flows Test Pass
RF Genarator Tesl Pars
Camera Tesl Pass
Optics Test Shkipped
Advanced Valve System Test Skippsd
Resciution Test Skipped
Sengitivity Tesl Skipped
Precision Test Skipped
Subsystemn Communications Test Pass
Air Flow Teat Pass
0% Al Flow (relative: TE% Air Flow (relstive
speed) spead)
14,00 1500
‘Water Flow Test Pass
RF Waler Flow(Limin)  Camera Water Flow  Water Iniet Temperature
{Limin) °C
144 05 16,51
Page 1o0f2
v
wnaslumugu

Precision Test Pass —‘
Radial
Element gth
| Valus % RED
As 488980 nim) <280 082
S {186 025 nm) =260 o7
Zn (213 857 nm) =150 043
Ph (220,353 nm) =260 o7
Wn (257840 nm} 5150 060
A1{396.152 nm) =150 0.48 ‘
Ba (493,408 nm) <150 088
K (786491 nm} <150 D42
Axial
Element
Valua % RSD
Az (188980 nm} £150 057
Se (196 026 nm) 150 078
Zn (206,200 nm) s 150 [+1:1]
Zn (273857 nimi) 150 051
£ (214,439 nm) =150 055
Pb (220353 nm) =150 os2
Tn (257 610 nm) 2150 0.54
Cr {267 716 nmj %150 054
Cu (324 754 nm) 5160 0se
Al (395,152 nm) 1150 o0;m
Ba (493 408 nm} =150 0.85
K (765,481 am) =150 e
Pagedof 4
'
nanslunugy
‘Gas Fiows Test Pass
Nebulizer Acwual Flow  Back Ausdbary Actual Flow  Bach
Targat Flow Prassure Targst Flow Pragsure
o7a aFo 163 37 2.00 198 108.4%
Makeup Actual Flaw  Back Plasma Actual Flow  Back
Targel Flow Pressura Tangat Flow Pressure
200 200 112:85 18.00 17 2348
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 147.437
RF Oscillator Test Passed
RF Dscilator Frequancy 0.000
{MHz)
Work Coll Currant (&) 45,068
RF Power Supply Current (A) 1.857
Camnera Test Pass
integration Teme  Standard Deviation  Status
{ms}
Electronic Offset Test 1000 5305 Pasaad
Dark Current Test &000 0.578 Passad
Array Teat -] 0024 Pasged
Lingarity Test o118 Passed
Page 2 of 2
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Report Summary

| Irstrument Model Agllent 5100/5110 VOV ICP-0ES
Instrument 1D GA0 1ARGED15A
Instrument Serial Nurmbar MY18030001
Sofware Version ¥.31.9507
Firmwara Varsion 3442
Tasted By PM Performance test
Test Gompleted On 1173002022 12:10:42 PM
Result Summary
Subsysiem Communications Test Skipped
Air Flow Tesl skipped
\Water Fiow Test Skipped
Gas Flows Test Shipped
RF Gorerator Tast Skippad
Camera Test Skippad
DOptics Tesl Pazs
Advanced Vale System Tast Skipped
Resolullen Tast Pass
Sengitivity Test Pass
Precision Test Pass
Optics Test Pass
Radaal Axial
Intansity 5674508 5823478
Wavelength  737.212 737212
Page 1cf4
v
wnaslumugu
| Bensitivity Tast Pass
Radial
Elment Wavelength Specification  Mathed  Ratio Standard Biamk
Az {188 960 nm) z48.0 SRER 1478 11423 548
Se (196,026 nm) z410 SRBR 1116 12228 1010
Zn (213,857 nm 24210 SRER 43750 625823 1437
Pb (220,353 nm} =460 SRBR 19928 2744 4 1855
Mn {257 810 nm) = 35180 SRER 128017 ZBESEY.3 496.0
Al {396.152 nm) =34 - SBR -1 52888.6 48738
Ba (483,408 nm) 2340 SBR 15456 22872916 14696
K {765.4%1 nm} =18 SER X 1057018 143509
Amst
Esemert Wavelength Specification  Method  Ratio Standard Blank
A5 {188,980 nm) =2080 SRBR 2424 3170.1 1548
Se {166,026 nem) = 168.0 SRER 2284 #1345 2893
Zn {206 200 nm) 22340 SRBR 11265 137820 1465
2n (213,857 nm) =1743.0 SRER B4DD.B 1771663 4425
Cdf (214,428 nm} £4227.0 ERBR 7001.9 1258842 N6
Pl (220353 nim) =300 SRBR 5383 12908.3 5316
Mn (257 610 nam) = 106250 SRER 30B4G.2 12B7989.0 17388
Cr {267,718 nm} = 1048.0 SRBR 43950 1673358 14244
Cu {324 754 nm) =190 SBR 821 3738807 70331
Al (396 152 nm) =80 SER 168 2683577 151124
Ba (493,408 nm) 2800 SBR 2253 101734415 44817
K {7EE.48% nm) =240 SBR w7 187412382 460557
Page 3of4
v
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| Resolution Test Pass
Element Wavelength  Specification  Width
M (174213 nm) =340 678
Ag (188 880 rm) =320 6.0%
C (183027 nm) =150 828
Me (202.032 nm} SE820 B30
Cr (206, 458 nmi =13.40 .08
Zn (213.857 nm) =870 B7T
Pi (220,353 nm) =850 702
Co (228615 nm) =17.20 1167
Ba (230,424 nmi) =940 738
Mn {257 610 nm) =1330 948
Min (260,568 nm} £320.30 14256
Cr (257716 nmj) =100 784
Cu (324754 nmy) = 2600 1896
Cu (327385 nm) 1420 133
Sr(336.071 nm) 3380 24.44
Ba (455 403 nm) 4400 3385
Sr {460,732 nm) =35.00 17.51
Ba {433 408 nm) <3800 2556
Ba (514171 nm) 4200 24.86
Ag (675.283 nm) = T400 58.33
K (766431 nm) =80.00 6563
L=
Page 2 of 4
Al
nanslunugy
Frecision Test Pass BN
Radal
Element h
Walus % RSD
Az (138,980 nm) =260 -]
Se (105.0268 nm) <260 084
2n {213.857 nm) =150 023
Ph (220,353 am) =280 058
hin (267 610 nm} =150 0.28
4] (385,152 nm) =180 nza
Ba (493408 nm) %150 059
{76648 nm) 2150 0.23
Axlal
Element Ik d
Valye % RSD
s (1BE.980 nm) <150 o7
Se (195026 nm) =150 043
2n {206,200 Arm) =150 0.46
Zn {213,857 rm) =150 037
Cd (214,439 nm) =150 046
Pl (220,353 nm) =150 048
Mn {257 610 nem) =150 074
Cr (267716 nm) =150 026
Cu (324.754 nm) 150 051
Al (306,152 nm) =150 0.45
Ba (453 408 nrm) =160 [+X:3]
K (785 481 nm) =150 o84
Page 4 of 4
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Inspection result
UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS OK
Automatic Mercury Analyzer 1.2 Cooling PASS oK
1.3 Leak PASS oK
Model RA-4500
1.4 Optical system PASS oK
. . 15 Drift PASS oK
Preventive Maintenance Report

2. Analytical curve inspection(AREA)

Serial No. : 17780278 2.1 No Pretreatment (Low Conc.) Correlation coefficient 1.0000 oK
Ver 2.0.7

Soft version : Ver 2.0.7 (r)2 0.9990

ROM version : Ver 2.0.1

3. Repeatability(AREA)

Date : 11 July 2023 3.1 No Pretreatment 100ppb, n=5 1. 9912  ppb

r 2. 10148  ppb

PM by 3. 10124  ppb

( Pradit M. )
4. 10234  ppb

. 5. 10192  ppb
Approved by PP
(Pathoms. ) CV.< 5% 1.23% oK
g Co
P\g'
‘&} - . 4. Blank Below 1.0 (AREA) 0.2062 ok

§ Coax Group Corporation Ltd.

1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386

wnssluadugu w@naslunaaug

Title : Preventive Maintenance RA-4500 sn:17780278
Date 1 7/11/2023

Name : Coax Group

Memo : Calibration Curve 0-10ng

Calib

yeaxib
a=1.40576800€ 400
b1.35520000€-01
09999

H 1 2 3 4 5
8
% 6
] Self Check
4
2 Heat check:PASS!! ( 24.9degC[05:00] -> 28.9degC[02:31])
Sensor check:PASSI! ( 78- 18= 60)
o Leak check:PASS!! (0.17L/min)
Sig/Ref check:PASS!! (Sig:3. 73V, Ref:3 94V)
1234567891011 Drift check:PASS!! (-0.0027882 - -0.0032876 = 0.0004993)
STDIng]
STD
No. STD SVOL | CvOL | bvoL STD AREA MEAS Dev Note
" ppb] | ImL] | [mL] | [mL] [ngl [ON] [ng] %]
1 1100.000 0.000 5000 5000 0.000 0.0859 -0.0353 -
2 | 100.000 0025 5000 5000 2500 3.7687 2.5845 34
3 | 100.000 0050 5000 5000 5000 7.1028 4.9562 09
4 | 100.000 0.075 5000 5000 7500 10.6441 7.4753 03
5 | 100.000 0.100 5000 5000 10.000 142203 100193 02
006
004

z
!

sip
SvOL  CvOL DvOL AREA MEAS CONC
No- | NAME m] | ml  m | ON] | g | [ug/l] Note
1 | hg 100 ppb 0.050 5.000 5.000 7.1027 4.9561 99.122
2 | hg 100 ppb 0.050 5.000 5.000 7.2687 5.0742 101.484
3 hg 100 ppb 0.050 5.000 5.000 7.2514 5.0619 101.238
4 | hg 100 ppb 0.050 5.000 5.000 7.3285 51168 102.336
5 ' hg 100 ppb 0.050 5.000 5.000 7.2996 5.0962 101.924
Statistics
No. | NAME TRY AV SD Cv
(ug/] w1
1_hg 100 ppb 5 101.2208 1.246264 1.23
. .
wnahsluniuga wnahsluniuga
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Title : Preventive Maintenance RA-4500 sn:17780278
Date 1711112023
Name : Coax Group
Memo : Blank
SMP
SVOL | CVOL DVOL ~ AREA | MEAS = CONC
No. NAME Not
° U | (U | ONI | gl | [ug/] o
1 Blank 02062 0.0503
0.006-
0.004-
”
5 0.002-
ﬂ.wﬂ‘
.
wnanslunugy

Agilent TESD GO Preventive Maintenance Chackliat

m HIFFD M IS TRIVENT § CORFORATION

CrossLab

e e e

Introduction

Customer Information

= Customers should provide all necessary operating supplies upon reguest of the engineer.

® A customer representative should be avallable 1o the engineer while performing the preventive
mainienance procedures,

*  Any paris, net included In the Parts Lisis section of this document, are not part of the

i service, nor are they included in the price of this serdee,

» it paystern reguires the use of extra or special procedures and/or parts for the malntenance
sorvice, then these must be ordered separately and charged 8 a repalr, which may incur
additional costs.

Important Customer Web Links

Revision: 200, Issued: December 30, 2020
Agile Docurment Number: TO007063
DE number 44166 7597222222

For mare infarmation about Agilent Technologies services, please visit our website using the
following URL: httpc/ fwww agilart. ‘prod k=i opal
The Agilent Cammunity is an excallent place to get answers, collaborate with athers abow
epplications and Agllant products, and find in-depth docurments and videos relevant to Agilent
Visit hittps: agilent lcome,

To access Agilont visit hitp: agilent falk/university, ta learn about
training optiors, which include onling, classroom and onaite delivary. A training specialist can wark
directly with you 1o help determine your best opticas.
A uselul Agilent Regource Cenber web page is gvailable, which Includes shon videos on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https:/'www. agilent com/an-us/agilentresources.
Need technical support, FAGs, supplies? - visit our Support Home page

el fwwew. agilent. fsuppart,

Videos aboul specific i i for yaur an be found by searching the
Agltent YouTube channal at https:waw youtube.com/user/agilent

78908 Manuals are also avallsbla on Agilent.com:

e

s, agilent i [TESUE_Safety. pdf
o Installation and First Startup
https:/ fwww.agilent. ibrary ublic/ TAS0E_S s et

o Operation Manugl
hitps:/fwww.agilent

o Maintaining Your GC
hatps: e agilent comios/ Bbraryfusermanuals public/G3430-
90052% 2078908 il Gulde pdf

blic/ 78908 _Operation. pdf

@ Agilent Technologies, Inc 2020
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Apilen
CrossLab

Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agilant i P factary
reliable cparation and the accuracy of your results

service for your analytical instruments 1o agsure

Deliverad by highly trained and cenified service engineers using gemana Agilent pars and supplies, Agilent
i wides everything you nead to red downtime and keep your systems
oparating at their peak. This checklist will be comploted at the end of the service and provided to you 2s a record

of the preventive maintenance activities

- Agilent

lﬂﬂﬂ‘ﬁbjﬂ‘)Uﬂu
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Agilent 7B90 GC Preventive Maintenanice Checkhist

Service Engineer's Responsibilities

Contact the customer and ansure that al

mgintanance visit,

Only eslect thase pages that relate 1o the systam of module being serviced.

. &:mplmempcyﬁela&wlm the ralevem informsation, )

*  Complets the relevant chackboxes in the checkliat using either a “X" or tick mark *v*

*  Check “Section not applicable” check bexes to indicate i not defvered, as

*  Complete the Preventive Mairtenance serdcs in the srder of the tasks listed,

*  Complete the Service Raview section together with the customer, .

+  Comglete the fislds for page numbers at the faat of each sefected page

= Complete the tetal number of pages field in the Service Completon section

*  Ask the customer ta sign the Service C section im d
signature. = b

supplies are availabie th

Additional Instruction Notes

= Chack for any active sarvica notes for this wnit If there are any apslicable *Safety” or *M ficati
bl Tety”™ odi on
Recommended” Service notes, plan ta implement the changes on this unit before dning any
= Do notimplement finmware usdates uniess you get agproval from the customer and are sure hat
L) 10 o tl

Rewsion: 200, |ssued: Decernber 30, 2020
Agile Decument Number DO007063

DE nurmber. 44166 7597222027

® Agllent Technologies, ine. 2020
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Agilent 7890 GC Preventive Malrtanance Checklist i
System Information
@ Check this box if an inssrument configuration report i attached instead of completing the table
below.
[ 5 CN11021007
Ingtrument System Name and ID )
i nstrument - em Sit ;6 L | Room
.. B ¢ ) - == £
[ —— . = T T Ty (o
| st System Component roduct Numbrs. | Comgonent
[V ooats, S EN11021007 ;
2 = ] ) B
-1
4,
. |
6. I
x
a
9 -
.
Preparation

i ¥ before starting.

Digcuss any speciiic issues with the customer
Reiew the instrument lagbook for recorded problems and comements,
Save instrurment control satings befare etarting the procedure.
Parfarm a genersl inspecti of the system for :

L i lies, senEore i,
Check for proper installation of pants, azsembl g o
Check systern for required installation of companents, setiings as dafinad by I.D\IIIEI'R md 5.
Ghetk for required firmwan updates and verify with customers if they would ||h¢‘|’h:m T_ms “hl.e ;
Bafore starting the following procedures, recesd the Detector Signal Outputis) in ‘;;ﬂ.er b 3
the &0 18 turned OFF or in @ servica mode, comparing the detector cutpuls before an
sarvice is not possitile.

EEEEEESNE

Feavision: .00, Issued December 30,2020

Agile Document Number. DOCATOEI % e
Oél fuminar 44766 757 2ER2EE Page 23 of =
@ Agilen Tachnologies, Inc 2020

'
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CrossLab
sgilen) TAS0 GG Preventive Maintenance Checkkst et

ALS Maintenance

O Section NOT applicable :
@ Chack all cabling and configuration setings patween GC, tray, and Injectars.
@ Vacuum or remove any dust, aspecially around fans,
@ Check operation of &ll fans.
ation
@ Check syringe for smaoth plunger oper
@ Check for smoath operation of the needle suppon = clean if nocessary

Restore Instrument

ta
@ Restore the normal operating conditions er customer method using the Browser interface or [

i flow for 15 minutes

"] Puvvethesymmvdmcww ow far ;
@ Bake out the system, then restare thve normal operating conditions
@ after equilibration, check and record hn'::‘ M dm?wl nﬂ:mim.

Results should be similar of fower than etectar reconda pesay

i M, Injeulnecuslomefs sample using

perform a chemical checkout. If this is a routine

“ appl?:r:able. This will act as a final checkout of both the ALS and the GC.

i L i edure
Mote: If the PM Service is performed prior 10 8 qualification service, then uze the gualification proc
&5 @ guide for final instrument set ug and checkoul.

Revision 200, |2ausd: December 30, 2020

il Doc.rr‘eﬂlM.lmberDCﬂJ?DEd g
;%:umher. 44166 TRITERI222 Page B of 2
o Agilent Technatogies, INc 020
.
wnansluaug

Agilent 7890 BC Praventive Maintenance Checkést CFSSSL&IJ
o g ca B
Pr ive Maint Proced

Clean and inspect GC

& Unplug power cord from the POWET Source.
& Open GE covers and WAL/ remave al
ny dustidebris, Pay particulas attention It
@ Inspect intermal connectors Tar proper contact and placemsant. o eoetna fans
g \I:.::necl waylofhe GC. Power the GC an and werify the power on self-test passed,
! aven n.wtnr sping freely and tums on with the oven daer closad; off whan the daar is ed.
@ Verify operation of aif sther fans - 1he inlet and EPC enoling fars, e

@ Vel i
¥ oven intake/outiat flap assembly is operating smoothiy while heating and cooling the aven

Inlet and detector consumable replacement

@ Farth i i
ot f::nﬁ;Téstﬁlra? nerinr_m Inlet maintanance as defined in the 7839 manual -
& Replace tha split vert trap cartridge filter on units with these inlsts: 5
Frogrammed Temperature Vaporizer (FTy),
g:;“lgtlitndsy;t:nh Is used In Split Mwe with viscous &
i or reaiacewemm;(hekun the inlet and the split vent trap,
@ GC Includas o Flame lonization Detector (FID), replace the jet, If the fanitor shows any buildup of

sample or comosion, replace the i 4
contamination — caan ::r?:ces;:‘;_mr' Examine the FID collectar and castle sssemblies far

“Maintalning Your

plit/Spitless Capillary {S51),
Valatiles Interface (vi).

amples, inspect and clean the split vart fube cn

"]

Zero Sensors and Leak test

EI; iem all ?ream SENSENs per the procedure In the 7890 “Advanced User Guide”,
"m»::e;;::rm dwca)f lesfl[s] ssr‘do{medin the 7890 “Troubleshooting Manual®
o an i Qualificati ; defined
within that protecol eas be used far the PM. i B Gyt

@ Record if test passed o Faded in the results tablg,

Revision: 2.00, |asued: December 30, 2000
ﬁlﬁe DO;:{ITEHI Nurmber. LO007063
rumnber. 44165 7507207
® Agilent Technologies, Ine. 2000 Paee 5 of @

wnaslumugy

Agilent TB90 GC Preventive Maintenance Checklist Cmuh

i
Signature Page

Service Review

@ Atach available reports/printouts of all tests to this documentation,
Record the Preventive Mainterance service activity in the customer’s records/loghoak,

i miers as ap
Adli the PM sticker 1o the systern of instrument logbook Basad on the customarn’s request.
Camplete the Service Engineer Comments section il thare are additional comments,
Resdew with the custarmier this service, parts replaced, and test results obtsined,

If the instrurnent firmware was updated, record the etails of the change in the Service Engineer's
o ar i in th s I} records.

Supply the customer with a copy of the Smart Alerts flyer.
Describe Smart Alerts to the customer.
Install Smart Alens if requested

EEEEEE

ooao

7890 GC Test Results Table

(Detector SignalQutputs [ Befora PM Service | Afler PM Service
Front detector output NA. NA.

EBack detector output A 220

ALK detector cutput MA. NA.

Frassuca dovay tast Expocted tost result_| Actual test result
Front inlet prassure decay test Pags Pass

Back inlet presswe decay 1est Pass NA.

Revasion: 2.0, Issued: December 30, 2020

Agge Document Murmber: DOO0 7063

DE nurmiver 44166, 7557222522 Page T of 8
& Agilent Technologies, Inc. 2020

wnaslumug







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
'CORPORATE SERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES

Equipment : Incubaior Cert. No.: 24ThE48
Condition As-Received : Used ltam Page: 303
Reference : 2404-00030C-1
Result of Calibratio () Witneut Adjustmend
Function of UUC* Temparature Source
Frash air setting : Cloge
Calibration | UUC* | uuc* Overall
Point | Setting stability Factor
(%) Jiey] () 1£°C) 1'c {*c) *
350 50 350 0,026 013 0.24 3
Calibration Measured Temparature | °C |
Paint Position
i3] 1 ] 2 [ 3] 4T 87T 6 [ 7T 8 [ope] (+c)
350 | 34.608 | 35,004 | 34.969 | 36,090 | 35,089 | 35095 | 34021 | 34538 | 35002] 030

Average” : Tha average of 30 values in ssch position,

Temperature stabllity : One-half of the greatest maximum difference of measured femperature &t any one sansor,
Temperatura uniformity : The maximum difference of measured tempermtures al any sensers and e measened
temparature at the reference location which are cbserved al the same fime or af as cose an observation time as
possible to ina the pattam of within the chamber under stnady-stain conditions.
Overall Variation : The Difference of the maximum and minmum
uuC* - Unil Under Calibration

MNote : The reported uncertainty of measurement was included stabiity and exchuded undarmily |

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

-alo-
.
wnanslumuny
Equipment ! Incubator Cart, No.: 24TMESY
Condition As-Received :  Lsad ltem Page: Zof3
Reference : 2404-00030C-3

Procedure Used :-
Calbeation were conducled using calibration peocadure CP-OT02 basad on TLAS G-20 according to direct
meastrament mathod with Date Acg which with Deteeter [ RTD ),
Tha tempearatura scale used wes based on TS-B0.
Condition of this result of callbration
1. Reference standard instrument.-
Instrument Serial No. Cert. No. Traceabla Due Data
1 | Data Acquisition MY48023002 23LMizz TPA 26 Jul 2024
2 This cedificats Is valid only to the item calibrated on date and place of calibration.
3. This certificaticn is fraceable to the Intemathonal System of Unit.
Remark ; TPA : Technology Promotion Assccietion | Thalland - Japan |
Result of Calibration:= (") Without Adjustmant
Function of UUC* :
Frash air satting : Closa

Envirenment during ealibration
Finished
25
REL Hhumid, { % ) &7
|AC Supely | Voit ) 221 24

Ref. Std.
ID No.:
Z0-16RTD-01
20-18RTD-0Z |
20-1BRTO-03
25-16RTD-04
22-16RTO-05
2046RTO-08
20-16RTO-07
B 2246RTO-08
8 [ref) | 22-1BRTO-03

Pasition =

; . /
------ o : ;]
WS

‘b2 <3

]
'
;| s

Proby Details : of Chamber ©
a= 50 em D= 68 m
b= 50 om W= 064 m
o= 50 em H= 08 m
Capacity = 028 m'

tonanslairaun

Certificate of Calibration

5344 PATTANAKARN ROAD SOU 18, SUANLUANG. SUANLUANG BANGKOK 10250
TELG-2717-3000-28 FAX.0-27T18.8484 L BRATION $858

AT T e

Cert. No.: 24TMES1
Page: 1of3

Equipment : Incubatar
Manufacturer : Memmert
Modal : IPP.260
Sarial No. : VE18.0033
1D No. ; UAEMIC.021/2551
Submitted by United Analyst and Engineering Cansultant Ca,,Ld.
3 Soi Udomsuk 41, Subburmvit Road,
Bangchik, Phrakhanong,
Bangkak 10260
Location © Microbiclogy Laboratory (302}
Received Order : 01 April 2024
Calibration Date : 02 April 2024
Ambient Tempearature : {28210)°C
Relative Humidity : ({50£30)%
Calibrated by : Man Pattanapongpaiboon
Approved by £M
Appreved Signatory
{ ) Ponpan Paipim
(v} Suwit Imiai
[} Kunchit Premgeal
Issua Date © 7 April 2024
The ars for s of 5%
This cersficae may not be hear i T, execept weitinn
Approval of ihe hesd of and Test A
'
tenanslumuny
Equipmant : Imcubstor Cert. No.: 24TMEST
Condition As-Recelved : Usad Item Page: 3of3
Referencas © 2404-00030C-3
Result of Calibration ;- (%) Without Adjustmaent
Function of UUC* : Temperature Source
Fresh air setting ; Close
Calibration | UUC" uucr Overall
Paint Satting | Reading stability uniformity | Varisilon| Factor
(G (el ey {£%G) ('C) (R K
220 220 220 0038 022 042 2
440 44.0 44.0 0.048 0.50 0.80 2
t'C)
Paint Position
{°C) 1 2 3 4 5 [] i B 9 (ref.) [+°C )
20 22008 | 22,034 | 22038 | 22021 | 21.748 | 21628 | 21.666 | 21.868 | 21848 030
440 44257 | 44.602 | 44753 | 44402 | 44004 | 43961 | 45756 | 44,000 | 44.205 030

Average” : The average of 50 values in each posiion

Temperature stabiiity : One-hail of the greatest maximum difference of measured temperature 3 any one sensar,

T :The i difference of

at any sensors and the measured

temperalure at the reference location which are observed at the same fime or at as cose an obsenation time as

possible to the pattarm o

Overall Varlation : The Difference of the maximum and minimum

uue® : Unit Under Calibration

within the chamber under steady-state condifions,

Mote © The reporiad uncerainty of measurement was nchaded stabiity and exciuded uniormity |

The repored uncertainty of measurement was based on a standard uncertainty multiplied by & coverage
Factor k, providing a level of confidence of approxdmatety 95 %.

-ola-

wenanslaimuny



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND- JAFAN)
CORPILATE SERVICES 3: 1) + SERVICES
384 PATTAMARARN ROAD 501 | A 1AM ARG HANGKOK 10250

MSCTHLTIITZE
CALIEMATION W08

Cert. No.: 24TM28

Certificate of Calibration Faga sl
Fquipment : Water Bath
Manufacturer : Marmmmen
Model : WINE 14
Sarial No. : L416.0606
Ltz UAE MIC,002/2560
Subloaiedon s Uritad Analyst and Engineering Consuitant Co. Lid.

3 Soi Udomsuk 41, Sukhumvit Road.

Bangkok 10260

Location : Mecrobsology Laboratory

Recelved Order : 10 Febnary 2024

Calibration Date : 10 February 2024

Ambient Temparature : (28+10)C

Relative Humidity : (S0£30 )%

Calibrated by : Krisda Malee

Approved by : m L
Approved Signatory

{ ) Pomihipoa Tameyakul
{ v Unnopphal Harachal
() Suws Imgai

Issue Date : 18 February 2024

The U I are for a

Hd, prabability of app Iy Y5%

& '
wnanslumunu
Equipment : ‘Water Bath Cart. No.: 24TM28
Condition As-Recelved : Lised llem Page: 30f3
Refarance : 2402-02320C-2
Result of Calibration ;- { * ) Without Adjustment
Function of UUC* © Temperature Source
Calibration|  UUC” uuc* Average” Standard Reading { °C | i
point Setting Raading Pasition
() (°c) {’c) 1 [ 2z T 3 T 4 sy (:°¢)
44,5 444 444 | 24508 | 44468 | 44502 | 44521 | a4se7 0.15
Callbration Covarage
Unifo Stabili
point iy £ Factor
o) ) (tc) K
4.5 016 0.074 2

Average® : The avarage of 30 values in aach position.

Uniformity : The maximum di of 8l Bny sensors and the measured 1Bmperature
at the reference location which are observed at the same time or at a8 close an observation time as possile
o tha pattam or within the chamber under steady-atate conditions.
Stability : One-half of the greatest i i of at any one probe.

UUC* : Unit Undar Callbration
Note : The reported uncedainty of measurement was included stability and exchaded uniformity,

The reparted uncerainty of measurement was based on a standard uncertainty mustiplied by a
coverage tactor k, providing a level of confidence of approximately 95 %.

=olo-

mnmm?

Equipment : Water Bath Cert. No.: 24TM2D
Condition As-Received : Used ltam Page: 2of3
Reference : 2402-02320C-2

Procedure Used :-

Call wara using in-howse P CP-OT0O4 Based on ASTM ET15 soccording
o direct measurement method with Data Acquisition which connectad with Industrial Platinum Resistance

T
The tempersture scale used wag based on ITS-80,

Cenditien of this result of calibration
1. Referance standard instrument--
Instrument Serial No, Cert. No, Traceabla Due Date
1) Data Acguisition MY40001451 2327 TPA 26 Fab 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This st bie 1o the i System of Unit.
Remark : TPA : Technology Promoticn Associalion | Thailand - Japan )
Result of Calibration :- {*) Without Adjustment
Function of UUC" : Temperatura Source
Heat transfer medium used :  Waler
AC Voltage Supply
£ ) [ %R.H. ) ( Wolt
Beginning of Callbration 2% 51 220
Finished of C; 3 50 221
Ref, Std,
Paosition : 1D Mo.:
1 _ haTPatidid
; 1 et 2 o 2 NaTPAOOTIZ
4 yllz=— : —
| sief) N3TP301425

Front

AT
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3 EQUIFSENT CALUIBRATION AN TESTI s 3

14 PATTANAKASN ROAD 501 1K SUARLUAMNG, SUANMLUARNG BANGROK 10250
TEL. 1271 T- MK FAX,

MEC-TEITISTOE
itk CALIBNATII te0E

Cert. No.: 24TM30

Certificate of Calibration L, Leidin,
Equipment ; \Water Bath
Manufacturer : Meammen
Model : WHNE 14
Serial No. : La16.0612
1D Ne. : UAE MIC. 0032560
bl United Analyst and Engineering Gansultant Co. L1d.

3 Soi Uidomsuk 41, Sukhumvit Read,
Bangohak, Phrakhanong,

Bangkok 10280
Location : Microblology Laboratory
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Amblent Temperature @ (26 10)C
Relative Humidity : (50£30) %
Calibrated by : Krisda Malee
Approved by : &‘:—:’{ “L——
Approved Signatory
() Pormihippa Tamayakul
{ A Unnopphet Harachal
) Suwit Imjai
Issue Date : 18 February 2024
The Ui Inties are for a confid s | of approsd Iy 45%

“ianenslaumun
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Equipment : Water Bath Cert. No.: 24TM30 Equipmant ; Water Bath Cert, No.: 24TM30
Condition As-Received : Usad ltam Page: 20of3 Condition As-Recelved : Usad ltem Page: 3of3
Reference : 2402-02320C-3 Refarence : 2402-02320C-3

Procedure Used :- Result of Calibration == [ * ) Withoul Adjustment

Cafibration were conducted using in-house calibration procedura CP-OTO4 Based on ASTM ET15 according

ta d‘m?:TBiB:J:T:n_‘ method with Data Acquisition which connected wilh Industrial Piatinum Resistance Calibration UG- uucr Average” Standard Reading | °C |
Themmometer | FRT ). Satti
o
The temperature scale vsed was based on ITS-90. polit i i m:dmg Eqsiln
bl e (¢ (*c}) (c) 1 | 2z [ 3 ] 4 [ 5fety| (tc)

51_”: dad"mm e 445 446 448 | 44481 | 44463 | 44495 | sa518 | 44508 018

Instrumant 5 . il

n ) Serlal No.  Cert.No.  Traceable  Due Date Calibration Uniformity | Stability Coverage

1 ) Data Acquisition MY48001451  2aLmz? TPA 25 Fab 2024 point Factor
2. This cedificate is vaid only to the item calibrated on dale and place of calibration. [c) (] (£°C) k
3, This certification is traceable to the International System of Linit 44.5 012 0.058 2

Remark : TPA ! Technology Promotion Asscciation | Thalland - Japan |

Funetion of UUC" :

Temperature Source

Average* : The average of 30 values in each postion.
:The i of P at any sersors and the measwed temperatura
at the reference location which are observed at e same fime or al a5 close an observation time as possible

Result of Calibration ;- " Withoul Adjusiment
Function of UUC* : Termperature Source
Heat transfer medium used :  Water

Lﬂﬂﬁﬂm

Calibration Certificate

to ine the lemg patterm o el within the chamber under sieady-state condifions.
Environmental AC Voltage Supply Stability : One-half of the greatest - of at any one probi,
{'C}) { ®RH. ) { Volt ) UUC* : Unit Under Calibration
Beglnning of C 24 | =4 221 Note : Tha reported uncertainty of measurement was included stability and exciuded uniformity.
2 e = = Tha reported uncertainty of measurement was based on a standard uncertainty muitiplied by a
Position : Ref. Std. coverage factor k, providing a bevel of confidence of approxmately 85 %.
1D No.:
o 1 N37P301418 ~o0a-
fr i i] 2 NITP300TI2
A ol o 3 NITRE01420
4 NITP301421
Siref.) NITP301426

lﬂﬂﬁ"l‘i‘lm_

4 mnAaan

PEE-TES). T
SN TR

Calibration Report

Certificate No.: 2304203-001-01 SRS N iapinn

Equipment: Butackwve
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Madel:  CLAGL Serisi No.:  BOTZIE
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Resolution: 1 C IDNo:  LAEMIC.019/2560

Bangchack, Prakhanong, Bangkok 10260 Manufacturer  ALP
Date of Calibration: 10 August 2023 STy
Pagelofd

Location: 301, UNTTED ANALYST AND ENGINEERING CONSULTANT C0., LTD.

Equipment: Autoclave i ondition: Ambient {3 x1)%
Ritative Humidity {BS £ 2 )%

Manufacturer: ALP Lire Vetage {225 &£ 1) Volt
Model: cL-40L Condition of this results of Calibration:

1. This instrumant was cabbratad by insert 3 standard temperature recorder with RTD inta its autociave and calbrtian
Serial No.: 807298 according to W-TE-DIE based on BS 2646-1(2021) : Autociaves far an in Tesign, safety
ID No.: UAE.MIC.019/ 2560 T PR S

- The temperature scaks used was bazed on ITS - 50,

order No.: Sagiie - Al data show below were final valies and the (ndial data may be obtained upan request.

2, Reference Standard Instrument -
Operaﬂon No.: 2304203-001 Instrument Model Serial No. | Certificate No.| Due Date Through

HiTempidd-2 525601 NC-22-11-22-1 7% TN 23 MACGETEDH NG,
Date of Receipt: 10 August 2023 e e Loy " | HTomplan SISE07 | NCTRULZRATS | Sheedd | WADGETEDAMC
HiTempi40-2 RS451R TE G&003-01 B-Agr-24 R

Date of Calibration: 10 August 2023 3, This cetificede s traceable to Intematianal System of Units (SE Units).

Calibrated by mrWorapob Socktong ~ Approved by
Scientist { Mr.Pheraphat Tuanjit )
Manages, Division of Calibration Labaratory
Responsible for the Technical Management Team

Data of Tssue: 15 August 2023

The are for aof i 95 %,

This Cortificata & ksued In accondance with the conditions of accreditstion granted by the Thal Laboratery Accreditstion scheme
wnlcn hes assessed the measurement capabilily of the |abaratory and its braceabilty ks recognized natianal standards and to the units

realized at the natianel starelards ieberatary, This cerificats may neé b reproduced sther than in full
emepu with the price wrtten approval of the Netional Food InstRute.

F-CE-D02 Revision: 01 Date: 20-04-65

#, This cemificate was certified anfy for the instrument we calibrated.
5. This result of cabbration was found sccurste as shawn an date and place of cabration andy.
&, This standerd does nat apply to steriizers or gsinfectors usad for medicel, dentl, phasmaceutical,
7. Condition of Calibrated kem @ Good

ULC Descrigion | Setting program function sterfization ©  STERILIZE/NORMAL

Tima of sterlization 15 Minste At 121 ¢

B. Resuit af Cafibratian : " Wihout adjustment
After adjustment.

F-C5-032 Revtsion: 01 Dste: 20-4-65
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Calibration Report Calibration Certificate

o BT Certificate No.: 2402281-001-01
Equipment: Autoed
powem " Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Model:  CL-40L Serial N BO7298
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Fesoiution: 1 o IDNo: UAE MIC.D13/Z560

Mamufacturer:  MLP Bangchack, Prakhanong, Bangkok 10260

Date of Calibration: 10 August 2023 Page3 of 3
Calitiration paint: 121 % [ Bage Lof 3
result: -
Calibration | Temperaters | Redstive | Line Voltsge Equipment: Autoclave
Condition ey ity | {vait) =
Min i 5 st Manufacturer: ALP
Mas 2m3 7.3 2258 R s
S+ e o
S TR e ey e i T s Model: CLdoL
Tablal ; Reporting of Temparatura e
Measured Temperature (°C) @ Sensor No. Serial No.: BOBT63
Callbration Paint (Sensor No.2 is REF) Uncertainty
ey Stel, @ 1 | serziren | Skelx 3 +(°C) 1D No.: UAE.MIC.026/2563
121 12168 | 12170 | 12166 066
Order No.: 2402281
Table 2 : Ch Result Operation No.: 2402281-001
UUC* Setting uuc* Reading Stahility Uniformity  |Overall Variation
e Min (°C) | Max (°C) [werage (e MPa (') o) o Date of Receipt: 2 April 2024
121 wm [ wm | o [ e [0 013 0.3
Date of Calibration: 2 April 2024

Bote

The quoted uncertainty indude * Stabiity * and " Loading effect { 20% of Uniformity |° Calibrated by mrJerawut Prapawuttipong  Approved by

UUE™ = Unit Under Calibration T { Mr.Pheraphat Tuanjit )

Stabiity = One-half of tha greatest maximum difference of measured temperatures Bt &y ane Sensors, Manager, Division of Calibration Laboratory

far at lsast half an haur after reaching steady state. Date of Issue: 9 April 2024 Respansible for the Technical Management Team
Undfosmity = The maximam difference of measured temperatures ab any ssnsors and the massured
temperature at the reference locaticn nﬁﬂt.amnh!avudﬂkm:snme time. The o o af 95 8.
Overall Varlation = The difference of the meximum and mnimum messured temperatures througout chseration time. This Certficaie & =saed in Accordance with the condiiors ol accredation granied by e Thal Laboratory Accreditation scheme
The report of was based on standard mukipiled by coverage factor k= 2, providing which has assesed the measuremert capability of the Iaborstory and its traceabiity 1o recognized national standards and to the urils

& level of confidence of apgroximately 95 %, af realized at the natianal sandards lnbaratory, Ths cestficate may not be reproduced ather than in full
s excepl with the proe witten approval of the Naticrad Food Institute.

FAC5-009 Ravision: {11 Sate: 30-04-55
L5012 Revision: O1 Date 20-04-85

A
N\ >
. 4. -
EarNSSUTBILNGS0SDEa LTS ¥ FEATPNSSUTU Y SSSITSEMmUIUE S
l I I FLIRR A A LU M R B T S T 1S %gf‘:\\\\? FUELIEn e R

i - = el e

s MOUNCSION for ndusinal Doveicpment Mananal Food nestue il TI} T 1 Foundaton for indusrial Development Matonal Food reiute
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Calibration Report Calibration Report

Certificata Now: 2402281-001-01 Certificate No.: 2407281-001-01
Equipment: Autockavg Equipment: Auteclave
Model  CL-40L Seral .. BOBTS3 Model: - CL-40L Serial No.: 808763
Resglubion: D1 %C IDNas LME MIC 036/2553 Resglution: 01 'C IDMac LUAE MIC.026/2563
Manufachwsii | ALP Manufacturer:  ALP
Date of 2 April 2024 Page 213 Date of Calibration: 2 April 2024 Page 3af 3
Callbration paint: 115.0 aand 121.0°C ’ =
Location: LABORATORY, UNTTED ANALYST AND ENGINEERTNG CONSULTANT CO., LTD. = result:
Environment Condition: Ambeent Temparature [ 25 £ 1 )°C Calibration | Tempernture | Relative | Lise Voltage _ arien
A . Condition £y ¥ (%) (volt) | -
Relapve Humidity {55 % 7 )% . __E
Line Valtage [ 225 & 5 ) Vot ki s .l o]
Max 55 62,1 230 >
e
Condition of this results of Calibration: tabladt of T
1. This instrument wis calibrsted by msert 3 standard temperature racorder with RTD inks s autoclave and calibration Measared Tempe °C) © Sansar No.
acoording to W-TE-018 based on 85 2646-1{2021) © Autocaves for ization irv ies Diesgn, safety Point (Senser No.2 is REF) Uncertainty
and performance Specification °cy Std.# 1 sed.# 2 (Ref) Std 43 (%)
- The: bemperature scai used was based on IT5 - 50 150 115,26 11535 11536 .64
« Al data show below were final values and the inibal data may be obtained upon request. 1210 il 121,28 121.36 12137 0.6
2. Reference Standad Instrument
Instrumant Medal Serial No. | Certificate No. | Due Date Through Table 2 ; of Ch Result
HiTemptan2 [ E sz aaprignge | ORI UUC* Setting UUC* Reading Stability Unifermity | Gverail Verintion
Digital Trermometes with BTO . [y o tan2 e TEGTOOGI-01 | & Nowember 2024 | MAGETECH INC ey Min (°C) | Max (°C) |Aversge (c) MPa (%) [5.7] e}
(Dat Logger) 11540 1150 115.1 1150 0.08 019 013 048
HiTempiat-2 25600 TE GRG0 | 9 November 3024 | MASGETECH (NC
1210 1200 1211 1210 0.12 017 010 038
3 This certficate & traceable to Internetional System of Units {51 Units).
4. This certficate was certified only for the nstrment we calgrated. Nt
5. This result of calibration was fourd accurate &s shown on date and place of calbration only. The qupted uncertainty incude * Ssabiity * and " Luading effect { 20% of Unifoemity 1
& This standard does not spply to sterilizers o disnfectors Lsed for medical, dental, pharmateutical UUC* = Unit Unger Calibraticn
7. Condtion of Calibrated item Good Stabiley = One-haif of the greatest maximum difference of measured temperatures at any one sensars,
UL Description | Setting program function stevilization | STERTLIZE/NORMAL for ak least hall an hour aftar reaching steady sate
Time of sterikzation 15 Mioute At 1150 aand §21.05C Unifarmity = Tha masimum difference of measured temperatures at any sensers and the measured
3, Resuk of Cailbratian - Wihout adjustment teenperature at the reference location which are chserved at the same bme.
A aelstmanit Overal Variation = The difference of the mammuem and minimum messuned tempershnes trougol oheanvaban Hme.

The rapart uncertamty of measarement was based an standard uncerainty multphed by coverage factar ke 7, praviding
& & level of confidence of approximatehy 55 %

P R

FEE011 Reeaion: 01 Danes 200465 F-CE-01T Revisirs) 01 Dates 20-04-65
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ilac-mrA & Certificate of Calibration
» o
) MSC-THN-EHS 7003
pksatit
Egquipment: Balance Certficate No., 01234158
Modsl: PX623 tssued Date: 0B December 2023
Serial No, (or 1D} C236754745 (UAE MIC. D55/2565) dob Nov: WO-00011251
Manufacturer: Ohaus Fags: 1of 3
Candition: In condition
Customer: United Analyst and Engineering Consultant Co., Ltd.
3 5Soil 41, it Road, bl Sub-District,

Phrakhanong District, Bangkok, THAILAND 10260

Environment Condition: ~ Tempersture 25 + D5°C

Humidity B4 %RH £ 1.7 %RH
Calibration Place: United Analyst and Engineering Consultant Go,, Ltd. (301 Mircobiology Room)
3 5oi 41, it Road, Sub-District,

Phrakhanong District, Bangkok, THAILAND 10260

Cafibration By: Mr. Adisal Maknol
Calibration Date: 07 Dicember 2023

The Method used: In-hauss method, CALWIAT, based on UKAS Lab 14

Traceability: This certificate is traceable to the 51 Units maintained by National Institute of Metrology

{NIMT), Thailand through DKSH Technology Co., Ltd. Gerificate No. C02222534

Al gt

{Mr. Adisai Maknof) (Mr. Rungrod Jenkittrakulchai)

&= DKSH

Parsan in change Authorized signatory
Tris certiicats & -. Sysinm of Links (). H provides taceabity of measummant o
intemataral o rafonal sandard or oo moognized rasonal sandard laboraiosies.
Tha stocad is iy ta y medipilad by e fuctor (42} i
prince u bovel %.th i the Guside l ¥ i
Thmes rasists may devarions Som Th rmsuits elwte osly fn b Berms tnsted, cabbesing of sameled. The repert shal
spproval of OKSH
b e e Tl it
sl Uit
I3 vyt Lt raemssTH e 10055
03 Srrcrres s B, Phoskaneas, e 1255 [
: wnahsluaugy
Delivering Growth - in Asia and Beyond. CALEM-CO1-14: 12 Bap 2029
Cartificate Mo.: 001234158 Page: 3 of 3
Aftar Adjustment
Eccantric Emor: Waight to be1/3 or 1/2 of Maximum capaciy, 1aken from the certar of he pan as a 2erm relerence.
s e Norminal Test Value 00 @
) Reforsncn Points (g)
A B c ] E
0.001 0002 | -0.002 0001
Repeatablity: Detarmination o the standard deviation of weighing balance., Readability o (g)
Narminal test value (g} Standard Doviation
50 0.0006
500 0.0008
Error of indication fram nominel or | mass valus., il 0001 (g
Nomingl Vaius Mass Valus Ermee
[3
] ] ] ] (]
1 1.0000 1.000 0.000 0.0013 210
5 5.0001 5.000 0.000 0,0013 210
10 10,0001 10.000 0.000 00013 2.10
20 20.0000 20.000 0.000 0.0013 2.0
50 50.0001 50.000 0L.000 0.0013 210
100 100.0001 100.000 0.000 0.0014 208
200 200.0004 200.000 0.000 00014 207
300 300.0005 300,001 0.001 0.0015 205
400 4000006 400,002 0001 o.o017 204
500 500.0006 500.001 0.000 0.0018 202
600 800.0007 600,002 0.001 0.0021 2m
The End of Certificate
i Mmool
CREN Tuctvrotogy Limked
25003 e AN PRSI e 1080
) e ol Barghat. Puasoanc, Barghon 16383 [
- wnehsluaruguy
Dalivering Growth - in Asia and Beyond. CAL-FM-CO1-14: 12 Bap 2003

Certficate No.: C01234158 Page: 2of 3
Calibration Results:
Before Adjustment
Eccentric Emor: Weight to ba 1/3 of 1/2 of Maximum cagacity, aken from the center of the pan a5 a zero reference.
Nominal Test Vialus 200 a)
Faferance Points (g)
A B c [ o E
< 0000 | wwos | oowo | nom
o of the standard deviation of waighing balance.. Resdabliity 0001 g
Nominal est valus {g) Standard Deviation
50 0.0008
500 0.0008
Ermor of indicaion from nominal or value., 0001 (g)
Nominal Vslus | Conventional Mass |  Displayed Value Emorof indieation | Uneartainty
(] i@ (a) ] ] ‘
1 1.0000 1.000 0.000 0.0013 2.10
5 5.0001 &.000 0.000 0.0013 210
10 10.0001 10.001 0.0M 0,0013 2.10
20 20.0000 20.000 0.000 00013 209
50 50.0001 50,000 0.000 0.0013 2,08
100 100.0001 100,001 0.001 0.0013 2.08
200 2000004 200.002 o002 0.0014 207
300 300.0008 300.002 o.0a2 0.0015 208
400 400.0006 400004 0,003 0.0016 203
500 500.0006 E00.008 o.oor 0.o018 202
600 &00,0007 600.008 0.008 0.0021 20
B
i D o Sy P, B Vot '
L wnahslumungy
Detivering Growth - in Asla and Beyond. CAL-FM-CO1-14: 12 Bap 2022

&= DKSH

Reder to Certificate No.: C01234158 Page: 1 aof 3
Statements of conformity:

This conformity certficats documents the validity of the fallowing af based on the
results of coresponding calibration cenificate:

The arror of indication during are under given and d
i e ity 85%) within ths £ The given
meeasurement uncerlainly already includes olher all effects by according o the standard method, UKAS Lab14. Therefore,
those parameters have rot been asssssed separatsly.

Tolerance and Decision rules:

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

Decision rule: [] Choica A Binary — 4o 0401, Spackic ok < SUN PFA.

[ Choice B  Non-tinary statement with guard bend (w = 1 U}, Pass or Fail Specific Risk < 2.5% PFA and
o or Condition F <50% PFA.

O Choice G Customer definad, Customers may define arbitrarny mutiple of r & have appled as guard
bard fw = ¢ U}
+ PFA~ Probabiity of Faise Acospt

R

(Mr, Rungrod Jenkittrakulchail

Authorized sigratory
winky: birantarn el Gl
e Trias
3 st L Amnalau mmae Y2381
253 Bunharred R Basgohak, Prakarong Beghok V2OED '
A s nehslumugy

Dalivering Growth - in Asia and Bayond CAL-FM-CIN-14; 12 Sep 2022



€= DKSH

Refar to Certificate Mo.: COM234158 Page: 2 of 3
Statements of conformity:

Bafore Adjustment
Readabilly; 0.001 g

Naminal Vakie hi":‘]f" Guard band (w) | Toleranca (£)

g [ [l [

1 0.000 0.0013 0.002 Pass

] 0.000 0.0013 0.010 Pass
10 0.001 0.0013 0.020 Pass
20 0.000 0.0013 0.040 Pass
5 0.000 0.0013 0.100 Pass
100 0001 0.0013 0.200 Pass
200 0.002 00014 0400 Pass
300 .00z 0.0015 0.600 Pass
400 0.003 0.0018 0,800 Pass
500 0.007 0019 1.000 Pass
600 0.008 0.0021 1.200 Pass

The validity of the t by for diffaren| piaces of use. snvironmentsl conditians or improper use.

i e sraTaTall 6
DB Techruiogy Limkad
63 AT RO T T Ty RTOTARY 10280

‘263 Bkt Aoer Bangohak. Frrktanas;, Barghos 10209 1‘;
Ao oty o BN MUY
Dielivering Growth - in Asis and Beyond, CALEMGO1-14: 12 Sep 2027

Befare Adjustment
Tob o, WG-D0G1 1251

Errar of imdatin Readability:0.00g
5
1
oS
___.,~—“/
Tt
a5 =
"\\\
-1
1 1 100 1000
# Erveraf indication = Uncart{} = Uncert{-} Display of balance
ppar Accap G
———— Upper Specification
After Adjust
Job Ne. WO -00011251
Beadability:0.00g
Ercer of indication
{5 s
1
oS
-1
s 1 1 ) L
1 10 0o 1000
X Erroref indication = Uncert(+) = Uneert(-) Desply of balasce
— Upper Specification o
.
wnehslumugu

&e DKSH

Refer to Certificate Mo CO1234158 Page: 3 of 3
Statements of conformity:

Afer Adjustment
Readabilty; 0001 g

Nominal Vakse _E'I';‘;n Guard band (w) | Tolerance (£} N
o [ o o
1 0.000 0.0013 0.002 Pass
5 0,000 0.0013 0.010 Pass
10 0.000 0.0013 0.020 Pass
20 0.000 0.0013 0.040 Pass
50 0.000 0.0013 0.100 Pass
100 0.000 0.0014 0.200 Pass
200 0.000 0.0014 0400 Pass
300 0.001 0.0015 0.600 Pass.
400 0001 0.0017 0800 Fass
500 0.000 0.0019 1.000 Pass
800 0.001 0.0021 1200 Pass
The validity of the statemers y noit of use, conditions of Improper use.
The End of Statements of conformity
D ey i

1m0
7323 St Road, Sangchak, Phukhenoe, Bergus 10250
o Watans:

mnmﬂaimuqu

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

&= DKSH

luaTiedoudniadaede

i i WO-00011251

ailmataofia: Balance qu: X623 winmamAiag C236754745
mavaRay ($u) maTase (d)
07 Dec 2023 Twmsrsdn 07 Dec 2023 Wy
Und | Lshind Und | Tadnd
Genaral

= [m] 1. @wliAdapter, power supply 22011 10V =] ]

= [m] 2 prwssysnigensEanfiue (Cover) =] O

= [m] 3. AR = O

m| o 4 rslussduusenianto ] o

= [m] 5. meouRuREERfNR 7] (m]

= [u] 6. AwsuyInes Display 7] o

& o 7. nwsmesaes Display wavnaiwain = o

= [m] 8. yrenssuds (Stopper) | pan support o m}

= =] 8 avsdweees Function Intemal / External = 0o

= o 10, Fw i wadcel | @ =]

&= o 1. ArswRaoy n AR & o

winsmm R -

Mr. Adisal Maknol

Service Engineer
1t Aonutaey enTutall e
e _
A R A wnmslaimuny

Deilvering Growth - In Asia and Beyond,



