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Callbration Model 3 G254 Calibrator 55 11MX
Wol. it | Vol Final | Aval ATima ap AH
Run (3] Im3y Am3y [ [ Hig) [ M0
1 i F: 1] 1351 33| 2.00]
F E 4 1 R 64 400
1 k) L2 1] 0235 a.0] 500
4] 7] [} 1 [ETE] 94 55
4] E a0 1 QE70] 125 & 00
Data Tabulation
bl Fe [ e
vt | o | AR a |fon(arra)
im3) [-mis] (y-axis) i {a-amis| (y-aa)
[¥ 07121 14106 0.5956| 07158 [EZ ]
03855 09975 1,594 [0 13555
[T L] 213304 09832
08231 1,165 2338 (XTI
n.arTy 14030 2.8213 [(ETFE]
m= 204215
QsTD b= 004258 QA
= 100000
Calculations
“Wahd =] Bl [{Fa-BF | P s Tssd 18] I Was|avnl[Fa-dFyFa]
Ostd=| Vsl ETime | e[ Va/aTime
Far uant flow Fate cabculationi:
Gstdn syl fanl 22 ) ﬁj h‘l Qa= :fm|'J'" |'n_ﬂf?qfna1\|a\-
I"L\L"I VPd L T ) sl \ i
Standard Conditons
Toid]| 19010y RECALIBRATION
Pk | i) mm HE
US EPA recommands anmual mcaliteation per 1058
. callbravar mangsaer ressing (e Heal 40 Code of Fadaral Regulations Part 50 10 51,
AP TOOESMETEr ManDMETET (s ig [mm HE| Appendiz B 1o Part 50, Reference Methad for the
:u:adns;ab:wuz ::mmb.m; ["FQ'JHﬂill Cetermination al Suspended Particoudate Matter in
a: Sclual Barometnc pressure [mim
ETrerepT the Azmasphers, 23,17, page 30
i slape
Taeh Emdronmental, inc. wmw lisch-env,comm
145 South MEam| fvenue TOLL FREE: (A7 7)263-TEL0

village of Cleves, OH 45002 4670005

wnaslumUA

Coaliimthis o Cerilicate af Calliaties Mmser 00865

MEASUBEMENT FSSULTS:

Table §: The resis o

1 Floras wute.
Tain
| ' i
———
2
a

Comsintion cosbices

Ursenaiy |i=1)

1/ Seandped cally

Taeapecazann

A (Rt MESE]. T Huwe

0 i wid L8] b

tarcard prewiure aupmctvely

Tamparsiues
[Tl

Starsdard Fow (3]

Lir) (L]

BE3E  mimin

maskad Fhis (1]

Table & The sesdts ol @ sl cabbration daw
i riate Fresens Temperston | Temperatg | A meter

) ] [Trsi, 1
i HE *t e .0
756 468 = FEEET] 1
PaAT AL 2am 1454
755 48 I e azman
masm 28 200 BEED 5436
eS| s iz 33m TALE

S

anaas

s

*+*gn# af Carificaie of Cabibraion* =~

LenansluemuA

g RECALIBRATION
I | | July 27, 2021
Environmental
- -
Calibratian Certification Infarmation
(Cal. Datez  July 37, 2000 Restsmuter 5/N: 438320 T 158 ®
iDperatar: Jim Tisch Pa: 7493 mm Hg
Calibration Model #:  TE.S0254 Calbrater 5/0: 3393
Vol init | el Final |  &Wal. ATime e aH
Bun ] (m3) im3j (min] | [mm
1] 1 7] 1 13 3.2 2
7] E ] 1| owen X 00
3 B 1| asseq 7 E00
4 7] __;a 1] &7 =50
9] 1 1] [ERL| 12.7] |
Diata T
[ h7
vad | asd anl ta ‘.I"“'“'-: Ta/Fa)
im3) -} [y-anis) Va s Ly-ases])
SE17| oo 1042 07| a7l [
0 [ESE 1.0858 [ 13613
09757 11017 7.2208 0.9696|  1.1109] L4101
0.9745
09692
QsTD

[ mecapmamon

U5 EPA recommends annual recalibeation per 1998
40 Code of Federal Regulstions Part 50 ta 51,
Aqpandix B o Part 50, Heference Method To- the

b 4

tha Atmesghere, 9.2.17, page 30

Particulate Matzer in

Tisch Enviranmenial, ine,
145 Soith Miami Avenus

Vikage of Cirvas, OH 45002

‘wwr. Tisgh-fernw Com

TOLL FREE: [£77)263-T610

FAN: |S13M67-0009

enaslinaugu




i,
TISCH )

Environmental

LIERATION
DUE DATE:

November 11, 2022

Calibration Cenification Information
Col. Date:  Mawvember 11, 2001 Rootzmeter 5/N: 438320 Tac 295 "
(Operator:  Jim Tisch Pa: 7457 i HE
Calibration Meodel #:  TE-S0Z54 Calibrator 5/N: 3540
Wl st | Vol Fasl fival, AFire ar aH
Run (%] {m%] {md) {minj {rmem Hg) {in HZO§
] 1] Fl ] 1371401 5.2 2.0
7 3 L] 1 D.0730) X [
3| 5 B 1| n.EeaD &0| % |
aj 7 [ 1 0.H320] a8 50
5] | 1 1 [T 1] [T
Darta T
std astd L ﬁ TE" 1|'ﬁH 'ln,FPail
[T Lv-anis) |yj-anis) Wi |-z}
0,980/ 0.7193| 1.4080 0.9957) 08395
09827 10100 1.9912 09314 12579
0,906 1.1254] 22362 [ETEE] 1 4064 |
0705 1.1773] 2.3348 [ETTH 1ATSO]
0a78z] 1400 28160 0.068] 17764
m= 01368 1.36025 |
QsTD = aA .
= 0.958997 = 0.50547 |
Calculations
Wstd=[ AWl Pa-0F ) Pstd| [ T52d, Tal T Was[Evol([Pa-&Pl Fap
Qstd=[Vstd/ATime T Qa=|va/aTime
For Linid Mo fate
Qstd= 1’”((\#”(7&?:(%)*) | Qa= W@:J&H{Wm})-a)
Stamdard Condaions
Tatd:]  TREIE oy RECALIBRATION

Fatd:| TED e iy

: WG AN OERT FROTINE 1]

EF: fooTSITatar marasmeier raading (mim H
T aciial Temparanure
At TOMATHE pressure (mm

(B Trtasrest

LUt EPA recoenmends annual recalibration per 19498
40 Code of Federal Regulations Part 5010 51,
Apperdsi B to Part 50, Referance Mathad for ths
Datarmination of Sspended Particulite MEter in
the Atmasphere, 9217, page 310

[ Togs

Tesch Errsiranmantal, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

Mo tich-crv . com
IL FREE: {B77)353-7610

BN TLUAIUAY: -0

CortNo.; 22PE0
Page: 2al 2

i R : D inH;0 16 36 inH 0

Furctian - Prassurs Misksuramand Seal Intareal : 01 inHZOf Tha Fifin Estimans )
Increasing Prassurs
WLE Indication
High-port side  Low-podt side AP Esros
{inka) {inHa01 (inH ) [k 0) nH 3
o Q00 om ooo Qoo
200 088 0 192 <108
400 200 EE ] a8 aaz
6.00 300 298 558 aaz
8.00 200 B ] 7.58 0.2
1000 500 EE ] 1) 002
12.00 a2 E1] 11.58 002
14.00 7.2 E1 ] 1258 0.0z
16.00 -5 B ] L1 o
18.00 204 -0.98 L1 om
20.00 1004 .98 ;02 o
2200 1108 BLE ] P10 amM
24.00 1208 A28 .08 Qo
26.00 1308 1300 .08 Qs
20.00 1408 LK) A aio
000 1508 1602 3040 aio
200 1508 -6 i Qi
3400 17.10 1T 3414 .14
35,80 1780 17,68 =578 <004

The uncertainty of measurement was & 011 inH0
SLAC = Uil Under Calioration
AP = High-port side - Low-pont sids

The repored uncertsnly of messurersnl was bassd on 8 stardand uncamanly mollipliad
by & coarage facton & = 2, prowidieg & level of eldancs of approsmalaly 85 %.

=olo-

enaslumuA
a 1085525

TECHSOLOGY PROMOTIGN ASSOCIATION (THAILAND-JAPAN)
CORPOILATE SERVICES % EQUIFMENT CALIBRATION AND TESTING SERVICES
A3404 PATTARMAK AR RUAL SE4 1R, SLIAMLUASCL SUANLUAKCL RANCKOK. 10259
TEL 8371 7201 FAX. 0-1TI%88

Cestificate Mo, : 227801

Certificate of Calibration

Page: 102
Equipment : U Tiibe Mancmter
e gy g
Madyl R Gorperale Servicas & Uneisment Calrion and Tesirg Ssracas
Serlnd Mo 5
10 Has LIAE EFM 17RIZS81
Condition Ax-Rnceived: Ui
Elacaived Oater 03 March 2092
Callration Dabe: 12 March 2022
Hnfsrance: 2R0-NITWEG Submitted by: United Analysi aed Enginasering Censuliant Co, Lid
Ambient Temparasurs; | 23 = 2 ) 0
Fintative Humbdity: (60261 E 81 S0l Udomeuk 41 Sukhumwil Rgad, Bangchsk,

Preakra . Banghok 10260
Atmoapheric Pressura: 30170 miter S ke

usedt  The e by et comparison meod agicsl Prsiun Misdoaing s
Etandard acoosiing ¥ nhousa calbrmson proosture CR.POY, Using ™ DKD-R 61 ; Gallbration of Pressurs
Gaugas. Edition (52014 * wa 8 guideines.

Conaition of this rasull of calbrmion
1.Refamnce standans instumens :
lecatrumant Modal Seaip) Mo, Corticaln Ko, Bus Batn
1} Presssun: Cabbraior PLIDER 18 RO DR Aug 2003

2.Tris- resackl of calbralion was made on nequesied al ihe ponl speciled by customer.
9 5cak and cowEIon HCior i 1 KPR = 4 0186293 inHe0
& Tris. Insirument was uses clean BT as (rossane meds.
5.Tris irslumet was caliovated by appied prosauwe B2 high-oor (<] side and lowspori ) skie open (o almosphenc pressum.
B, This. irvlrurnent waes matnbed in varticsl oriantalion and bip of B prasscns PO wih used 35 T refenonce vl
7.Tre centicale s vakd only to he tom calbraed on date and placs of calboration
B.This Canificaton is racaabi i the Ivemaiienal Sysiess of Und mainiained ai-
-Hationa Instiule of Metmicgy Thaland (WMT)

Calibratud by :  Suwal Sassanan Agproved Signaiory :
ssue Dade : 14 March: 2022 | Pralings Prabgsical

[ ] Bura Suwannasd

L~ atapa Panurach

l
B (282414
TECHNOLOGY PROMOTION ASSOCIATION (THATLARTSIAFAR)
CORPFORATE SERVICES 5 BULFMEST CALIBRATION AND TESTING SERVICES
34 PATTAMAKARN ROAD 508 18, SUAKLUARG, SUANL LIANG, I RGKOK 10290
TEL S L1028 FAX 4-27 | %0284
Certificate of Calibration  Sewies e 000
Equipman : U-Tuba Manamaier
Menufasionr: j— This cartificals ey Aok b SeprooSed olfer T in ful,
aNTapt Wit e prior witten spproval of the head of

Mods| ; 12213 Corporale Services 3 Equisment Calbwation and Tesiing Services.
Snrial No.: -
0 No.: UAE EMAZ 03172554

Cordition As-Received Used itam

Foeceived Daw: 03 March 2032
Calibraticn Dute: 12 March 3032
LT 22030131WEC Bulvnitted by  Uniad Analyst and Enginssring Corsultam Co, Lid.

Ambiant Tampeesture: | 33 % 21 °C
i 1 S0l Uidomaus a1 Sukhurmt Fiosd, Bangehai,

Pheskhararsg. Bangeuk 10260

Ralative Humisity:
Mimosphanic Pressuns 1010 mhi

smad:  The o by et mthod again] Priksors Maiinng Falumisis
Standard sceording 1o nfouse calibration procsdure GP-PO4, using * DKD-R 6-1 ; Calitration of Pressurs
Gauges, Edidon 032014 " i a guideinae

Gomsintion of shin result of calkmation
1.Reference standards inshuments
Eesstrumant Hadal Earal Mo, Carlificaés o, D Datn
1) Pressure Calbraior PCI0ER 1188 MPOT1021 08 Aug 2022

2.This resull of callbrabion was made on requessed al the point spaciied by oustomer.
3. Seals and eomsion acior is 1kPa = 40148203 inHaD
4.This Insirument was used clean ar as pressure meda.
S.This inalrumand was calisestnd by sppled prassers to highpon (=) side and lew-per |-) side oper i almespheric pressure,
. Thiz Insirument was insinled in verical orientalion and jop of e pressme por was vsed an S rederencs lvel
7. The carklicatss i vala anly 1 tha ism calitrased on dats and placs of calitration.
B.Thiz Cantificariion s rceable to the inlematonal System of Unit mairtained ak:-
“Madonal insifiuie of Meirokogy Thalland (SEMT)

Calibrated by = Suwit Aussamee
Eagiin Dt - 14 Masch 2022

Approwed Signatory ©
[ | Praknee Pratgaipal
[ | Swa Suwannasd
L mrapol Panunch

tenanslumuAy
E 0282415



TECHNOLOGY PROMOTION ASSOCLATION (THATLAND-IAPAN}
CORBORATE SERVICES 3 EQUIFMENT CALIERATION AND TESTING SERVICES
SMA BATTAMAKARH HCHATH SOH 18, SUANLUARKG, SUANLUANG, NARGKOK 124
T (R2TI3000-04 FAN. 2706084

CerHo.: 22PR0R
Page: 2of 2
Certificate of Calibration ~ Seifieass e 220808
Residt raticnz. Wi t i Raigps : O 0 o 36 inH; 0 Page: 1ofd
Fumetion:. Prassare Maasursmrd Bealbe Inteeval ; 0.1 iy 0{ The Fifth Estimate )
Inraasing Prissure
Equipmant : U Tubs Marcessins
LUE Inication Manufacturer: Dwyer This cospficatn may ot bis ripresiusest it than in L,
fpplied Pressure High-oeriside  Low-part sisde ae Errar SIS NAR fia PR Wer) Spprivel o Nis it
{inHs0 [imH30) {inkL0) 1inM:0) (ka0 Modal = TEE-E-AM Corporale Services 3 Equpmant Calbrton snd Tasting Sanvices
0.0o oo a0 000 a.00 Sesial Ha: -
am 100 -0.82 182 -n.oa
i EFMLT
.00 2m -8 302 0.0 o AR LT
.00 200 2.0 5.02 0,08 Cuoedition As-Recoivedt Lisad item
A% e i TR noe Anceived Date: 03 Mareh 2022
in.co B2 4,84 .56 -0.04
1200 Bié 5. 1108 one Calitration Date: 12 Masch 2007
14.00 To4 -6.04 13.68 -0.o2
] B0 754 1600 a.00 Hufarencs: 2MDIIIWES Submitted by:  Linilad &nalysi and Ergisaaring Consufiant Co, Lid.
1B.00 906 -B.54 18.00 a.00 Ambiant Tempermtere: | 23 4 2 ) °C
20.00 008 -9.96 20.04 04 B B0i Lidomank 41 Sudehumyil Fioad, Bangohali,
Finlative Humidity: (80t} %
200 1108 10,66 22.04 004 il : Phhcaktaeong, Bargkok 1060
24.00 1210 1188 24.08 .08 Asmospheric Prassure: 1010 mbar
2800 12149 12,66 20.06 a.06
28.00 14 10 -13.58 2B.08 a08 used: The i v hrm Mmmﬂnll Pm:nnn}mmn Instnimants
.00 1510 -14.98 3008 008 Siandard eccoeding to inhouse caliteaiion procedure CP-FO4, using " DKD-R 6-1 ; Caloration of Prossure
32,00 16.12 -15.88 32.10 010 G P e S g ek
34,00 17.12 18,80 s a1 Sandition of this rusul of calitwation
38,80 1788 17,88 a6.84 a.34 i o7 i o
The uncerainty of measurement was £ 011 inH,0 Inbnamen] Modet Savinl Ho. Cartificats Nao. D Dats
UG = Uit Under Calibration 1) Prassum Cateaior PCGGF 1108 MPOIIZ  OR Aug 2022

*AP = High-por side - Low-porf side
2. Ths o calleabon mik mada on watad al tha point LS.
This feprtid Uncertsnty of Measuieenan wis bt o 8 Endand caranty mliphed o L point specfied by
oy & coverage faclar & = 2. providing a level of cordidence of appraximalety 95 %, .00y Bl Comeinn Taeior ] KF. = 407148863 Ik
4. This insyumant was used Clean air as pressure meda.

o 0.This instrumen] wos cafiorated by apphed prassurs ko high-por [+) S and Kw-gor (-] fde apsen 1 amcaphanic prassun.
B, This reframan wis indlaled n watical oenlaion and Wop of thi [t ey whis used as the reference el
T This eaitiealn b wiid cnly b B dam calbvated on dale and pace of coltrason
B.This Ceshcagon is raneabie 4o the System of Unit ot
-ational Instiute of Matrology Thaiand (MMT)
Calibrated by = Suwil Aussarren Approved Signstary :
taaun Dasde : 4 March 2022 [ ] Fhalnee Prabeaizal
[ ]5ura Suwannasr
m 9 Altapal Fanurach
it Ty
a 1033524 B (282416
IMMOVATIVE INSTRUMENT CALIIRLATION LAR
BROVATIVE INSTRUMENT CCh. LTD HEAD OFFICE
TR MO 1A S0 SUNTINAKGRN 1] TAMBON BASNG KAED.
AMPHOE RAKRG PHLESAMUT PRAKARN PROVINGE 18540 THAILANE ol
THL: (G621 16880 | FAX I660-2116-T148
CertMo.; 22PR03 - m
Page: 2oiz Certificate of Calibration
Cunbser Cortificats Ne ; 20-TPM-135
ult af ration:- With i Range : 0 iH,0 1o 36 iiH;0 Marsz + UNITED ABALYET AND ENGINEERING Reiquet N ¢ Reg-2001-1408
Function:- o MaRaLINm Seaby ntaewal ; 0.1 ;04 The Fith Edtimaty ) -
112
Wmdsing = CONSULTANT £0,LTI Page
Addidiess t #1 Soi Udormek 41, Sukhumv) Road, Bangohak, Prakasong,
MU Indication Hurghok 15360
fpplind Pressure  Migh-port side  Low-por side AR Errar
{inHy) [ImHE] finHa0} {InH;0) {inH,0)
a.0n [:1: ] 0.00 0.00 a00 Uit Uiner Calibration Detpils
200 1.0 -0.98 1.86 -0 Temgennse
;ZEE :g ;g :x fgﬂ lesirurmin Marmes < e Flow Moter Rarge Calibrasion %0 w45 5
wan 400 384 754 .06 Shmuia i Bl Type ol Serear ©  RTD
10.00 500 4,54 0 0,06 il dekalCal DO Sensor (amater (nl ;3
12.00 BLO -5.04 1104 008 Serial Marsber 15126E Calibration Pesition () 1 45
1;32 ;$ ";: ::x gm Resalation 0l ) Irermen Siaips ¢ Ll
18.00 504 886 1800 a.00 R MAREDS Cosann
20.00 004 -0.06 2000 a.0n Sl B it Pt
z200 1108 -10.08 220 a0z : i
24.00 1208 1198 24.02 (1] R R
26.00 13 1258 26.08 0.06 Humidity A5 %RH 4 | 3%EH
28.00 4,058 -13.98 20.06 .06 Received Dak: 20 Ceroher 2031
.00 150 -14.88 30,08 .08 Calivraled Dt 1 Desesiber 221
azo0 1890 -15.88 az.08 o0 3
34.00 1o 1480 14,08 .08 Cabbmation Procedufe © |-bous method CP-TIW-01 by Comparieon sif S Thormsomete
35.50 17.88 18,00 35,86 .36 it 4
Uigiial Thornanmeter with Semsor, Menufnsurer: GISGOMGINGE, buodel: GT1 1 RTING0, §H: 12000077,
The uncerlainty of measurement was £ 0.11 nH:0 13 AR TPM Which was calibrated on 30 Mlarch 2821, Call beytion Cenifiese M. : QRII-GTIS
"ULEC = Unil Under Cakbeation
"AP = High-pon sidi - Low-por s Traceahility This Cenificie is bk i S Unit through Greality Rebors Co,, Lid, MSC-OMSC Aoredimtion Mo,
Tha mepertad uncerainty of measunement was based an @ sandand urcanairty mullipieg
by 8 coverage fackr k= 2, peoviding a level of conidence of approximataly 95 %, Lyt
-obo- Mot

The reponed encertainty i basad on ssndard wncorsingy mabspliod by the Coversge Facwar & =2, proviliag a bevel of coalfidems

appeoaimanly #5 %,
Appruved By : —

Mr. Pacii Madavom
Cuibrarion Enginser Supervisr
Iiwme Deate ¢ 2 Drcarnher 2021

The rewksreimed oot o e e v, e ok bl ron b reprachend weceps o B, i sty pymervsl ot ety by o, Lot

FHETES TRRA1 Bl e e (540

wnaslumun ienanslumun
a 1093523



INNOAVATIVE INSTRUMENT CALIBRATION LAB
PNV ATIV NS TRUMENT C. LTD. HEAD GFFICE
TH MO0 L, 500 SUNTINAKORN || TAMBIN BARD KAED,

AMPHIE BANG FHLIBAMUT PRAKAN PROVINGE 10340 TILAILAND ST
AL TN

TEL: (FR2 1SR FAX 6011167180

Calivrathen Natr

LU Adpticsl Sl Ayt

ki of sl fararien |

] s b
UL Sewar Frmprimy g i
ra o =
faz]
M 1o a0 M
2500 150 an an
T wo ap i
™
13004 HE “ol i
a0 poa ny +l [0
4505 “s pul oM
T 0 na L]
s 18 [T w4
e wna [ 0l
"
shad s sa [
! L a (AE]
] aan a1 (]
ot of CoriBoas

i [N

M, Noppadan Lusgan

i oy pohwed oy o . Th o Bt 40 il by pwinbid et e o embhens weacn sppveval of e e bnonesess Ca Lid
PR TP Bl b s (VM

wnaslumuny

IMNITVATIVE BESTRUMENT CALIBRATON LAR
ISNDAATIVE INSTRAMERT C16, L1D IAD OFFIC R

A 0, P TTNAICN § ] TAMINES BN AR,

I_l [ o rtrei e

AMIPHON AN PRILL AN T PEAR AN PED

IH IS TIATLAND

VL 1 0 S A LR 21 1T

Certifieate e T1-APM-131
Roequest N ¢ Reer 20201406

Reailt of Calliatios
Pro Seltiig STU Piow Heading | UUC Flow Resiling | Corveeiion Flas Lueereainty

LPNE Lrs LM LEM [ 0
L] R [ L nx
124 1304 43
153 a0l [EF ] 243} 0y
(L] R 15.47 [ Ak (=]
wi L 1214 o142 [0

Nente

S0 - Stascard

LU : Lni Undier Ul iacrsion
* Indicafica o acerechied

Ead o Coriste

Tl o vetnted ety etk e callbrmed, The orificass shack s b g boresd sl b Bl v ibons wrishcn ool of e Lnmorvmetve nrmonera L. Lo

FRA-DOE AFRA 0L e 0 s il 5007119

wnaslumun

INMOVATIVE INSTRLMENT CALIRATION LAR

ESIAATIVE ISSTAURERT D00 LT0 HEADGIFCE

AP AN L SANIT HEARAN PROYINCE Wi TIARANT
L G 11 A A (SRR T 10

AR L, ) BT DRI ] TN IR AR

Cereificate of Cslibratios

Chistaniee Cersificate N | 71-AFM-133
Marre ANALYT AXTERONVEBRINO CORELE TANT COLLTD. Requesi Ne | R 1404
Address 1 Eod Udvrnsah 41, Subbuarit Road Baagrbak, Pralaseeg Borgtel 10260

Ut Uncher Tl baramion Detadly

Mo seerere hom ir Pl heter
Mo facturer Bl

Model debaiCal DCI

St Mot 163268

L} UAEEPM. 142461

Liscaon e Cabbwation

LAB & AIR VELOCITY METER

Cabhratss Esvirenmens sod (el

Tempaaturs +ECed T
Hamadey 4 i 2 30
Barmmetric Prosaae 1014 hita = bl
[E T 20 icizber 121
Calizrzaon Dic + 1 Denernher 3021

Eslizoraon Procodure 1+ Inehoase meiod (T AFW81 by Comprmon sechniqes with Stesdad Frmary Mo Calisose

| Beferanes Sandard [ slodst Serial Nereber | Tracebls | Dt Caltwation |
| A Flrs: Wacter [ T | 20 May 07 |
Traeahiliiy ©

Thiucomificate s e raccabibiy of momsenent bs rocogrsed reficnsd dedasd, 134 m ibc readetion of e sormdions | Sywrre of
Ui (51}

Tate

Tha: pegeined afeieilainly i bised od saalind Usosmatnly Aralliphed W K Covginge Fabos ko0, peviding i kel of crflesce

approsimisly B
cawionny: ([ p—— |
e, Facit Mahevem

Mr, Moppaden  Luangart
Hervice Cal ibration Enginee Caibrution Engureer Seperiso

Isture Daie s | Deernber 7071

The sthalis redsiend om by oo e s cabibmnind. The perilficsis shul sof b reproskaces cwoep bl

wibmi mwiin gpprrva] of e st e Ue. Lil

FATOAENHIE B OO isse et LAT20

naslumunu

TECHNGLOGY FROMOTION ASRDCIATION (THAILANI-JAFAN)
COHFOHATE SERYICES X EQUIFMENT CALIBILATION AND TESTING SERVICES
51408 PATTANAKARN ROAD S0 18 SUANLUANG, SUANUUTAKG, IMNGEOK 19250

=
THL, (2717300024 FAK, -23TI08E4 WALTALTRATR
CALBRATHS B

Cortificain Wa. : FIF2502

Certificate of Calibration

Page: 1o 2

Eqgaigment : Anarsid Banmasr
Manutacharnr: Barigo This certfcata may nol ba reprodeced oiber $an is ful,

wrcapi with the prior witien approwal of e head of
el : 2 Corporale Sarvices 3 Equipment Calorsion sod Tesling Serdons
Sorial No.: -
D M. LIAE ANY 1512550
Candition As-Recolved: Usad Itmm
Reecaived Daba: 20 Jky 2021
‘Cadibration Daie: 21 July 2021
Retnanci: 210TLETOWSC ‘Submitied by:  United inalyst and Engneering Conesultant oLt
Amblent Temperaturs; | 23 % 21 °C
A— 1504165 % #1501 Udomsui 41 Sukhurmeil Road, Bangchak,

Phmakranong, Bangkok 10260
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Smandant according i in-howse calbration procedune CP-PI0, using * DHD-A &1 | Calination of Fressune
Gauges. Ediion 0370048 ° s & gadalnes,

Caonditicn of thik rasull of cafibralion

1.Referance standands instumants ;

Instrumant L Serial o, Lartificatn No, D Datn
1] Standsrd Baromatar oPI42 1427505048 MP.ODE-ZY 08 Apr 2022

2Tris Instrument was installed in vortical crientation and cemter of the disl wos wsed a3 the reference kvl

3. This mesull of calbration was made on requeshed at the point specified by oostomer,

& This iNEHUMRL was ) CHn Sif 48 [FRESUM mada

5. The contificas i vald only %o the e cafbrated en date snd place of caliteadon

6. This: Caviification is imosable lo the nbermational System of Uil mainbained 8-

“Hational instiute of Meroiogy Thalland (MIT)
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Eieault of caliteagion: Wilhoul adiusiment Bange ; B BPa 4 1030 hita

o Boale Intprval ; T BPal The Fith Estimais |
I Prossurs
Applind Prassum thFajy psan | #7030 | 96087 | 80077 | 100are| 1010.71 | 102054 | 1020.39
LG retication (hia) @00 | 5700 | s0s | se00 | w000 | 1onon | 10200 | Wil
Errer [hPa) o8z 4.3 087 .77 -Aare 07 0.5 REL
Discruaning Presssrs
|MH-HHIIH|I|U‘|PI:- 1000 46 | 102042 | 101054 | 100067 | DO0E4 | GEDTS | 7054 | 9503
LG [rdication (hPa} 10300 | 102000 | 0900 | 10060 | #S00 w0 P00 9500
Errar [FPs) 048 | @42 | 064 | 087 | D64 | 074 | oed | o6t

The uncesiainiy of messurement was + 0.30 hPa

* LI = Liril Undar Calbralon
The repocied uncertainty of measummend wis based on a standesd uncersinty mlipled
by @ coverage tacior & = 2, prowiding a lewel of confidence of appeoxdmaiety 55 %
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Unit Ussder Calibration Deeaily
Calibeation Parameier Tempeniure
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Modal Dl Cal BC Semant [Nameter (mm) | 3
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Calibration Environmesd and Deisile

Temparars W Ca}C
Husmidity 55 %RH = |5 "RH
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Certifleate of Calibration
Meguesl Na ¢ e 2003 (607
Custamer Certificate Ne ¢ 22-TPM-37%
il i Neme UNITED ANALYST AND ENGINEERING CONSULTANT  Request Ne : Roq-2002-1607
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Ik [ 867 o (57 Insirumest Name Air Flow meies Range Calibraion = 20 °C o 43 °C
(L5 1 [T8%Y (F1] i [F3 Manulaciune: BOI Type of Sensor = KTD
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5TE - Sundad Senal Namba 159522 Calibwamion Pesition (ms ) &
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Humidity 55 %RH £ 15 %RH
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Callration Procedes | n-homsg methed CP-TFM-01 by Comparisen with Standand Thermometer,
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Byt of 1 WA, et Bange ; ¥35 mmHg to 70 mmHg
i» Boale ngetml; 1 smbg | The Fith Estimaie

insramsing Prossure
FAppied Fressum (mkg) | 79730 | 72857 | 7578 | 74810 | 75ean | raee

L indicaiion [mmHg 7200 | 7300 | 7408 | Mson | meno | rroo
[ rroe immig) am 143 1.21 i 067 oo
Desraming P ressure
Aepiar Pressine: (manHg) | 708082 | 752.52 | 74000 | Taa e | Toass | Fiv20
LA™ Indication (mmtg] Tma | moo | 7500 | vas | om0 | 7aeD
Emar immiigy gon | o8k | o 13 I BEE

That uncasiainty of measurement was + 024 mmHg
LU = Uinit Uinder Cakbratian

Tha tepomed unceviainty of Mmeasunenen was hesed on B s2ardans LAcan sty mul phed
By = covarnge factne &= 2, providing & Hvel of confuence of approssmaicly 5 %
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Page: 102
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Atmospheric Fressures 1010 mbsr i
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Gauges, Edtion 072014 ° o a guideines.
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3.This resuti of calibration was made on requesiod at the point specifed by cusiomer.

4. 5cale and commnsion facior & 1 kPa = 7.60052 mmbg

§.This resall of cabbration instrument was i abeoiuts preszurs.

el clasn s s pressur eadia
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Calibation Engueer Sepervisr

Hervice Cal ibration Enginee

Isture Daie s | Deernber 7071

The stsalia rrisio oo by oo i ek The ocraficats sl ot be reprasdaont cworpd b Rill, wbost iicn spproval of the brmkadive bomument Ui Lid

FATOAENHIE B OO isse et LAT20

naslumunu

Py
et

TECHNOLOGY PROMITION ASSOCTATION [THAILAND-JAPAN)
CORPCHEATE SERVICER.S: EQUIFMENT CALIEA TN AN TESTING SERVICES
S PATTANARARM ROAD SO0 18, SUANLLARNG, SUANTLIANG, BARGEDE 102580

THL, (R2TI7-D000-3 PAX 837150 e
A MNATH
Certificate of Calibration =~ Seieizba: 24
Page: 1002
Equipment ; Dial Thema:Hygromeier
Munufachurer: Bariga This SeitiSeass ey ol b ranodeosd offar than in L,
Ewnapt with ths priar wetien sppecsal af the head af
Fadul : E Comparate Sarices 3 Equpmant Caltrason and Testng Servcs
Serial Moo -
10 Mo UAE ANV 002545
Gandition As-Asceved: Usod fom
Rpceived Data: 30 Manch 2032
Cultmation Date: 01 Aprl 2032
8 05 Apil 2023
Reference: FIIA1Z4WEC Submitted by  Linitnd Analyst and Enginkerng Consulant Co.,Li

Amblent Temperatues: (¥ 8 3 ) °C
B1 Eol Udomsuk 41, Eukumvi Aoad. Bangchak,

Phrakhancng, Bangiak 10260

Redative Humidity: [E ES- 3% 1

Procedum used: Calitraton wam conducisd using in-houss calbeaton procedurs CP-HE2 acconding o comparison
with siaedard chifed miros sassor Tor humidity Mmeassurasan| lunclion and compartian with standan
temparature probe for empenature moeasunment function into humidity ! iemeonaium chambor.

1 Anisrence siandans instumsnts |

Ingtrament Modal Seral No, Cartificats Mo, Dug Datz
1) Stancard Chiksd Mimor Hygromaeser Sensor Do Prieras 8 31883 w4 17 Sap M2
2) Standard HumidindTempaniiumn Mater Al T Th-0o8a-21 a1 Jul 20
2.The canficale & valid only I the flem calibrated on dale and piace of calbration.
3.This Corlicasion & Iracaali i P Sywtem of Unit ak-

-Nasonal Insthotn of Standans s Teetvokgy INIST] , Thi Unied Stee of Asarcs
-Haioral Instide ef Matoiogy Tradland [NIMT)

Calkented by :  Somchal Dumwor
Iscauzm Dnte - ol Agrl 2022

Approved Signaisey

[V | Chakrkl Wagwanjua
| | Pomihippa Tameyaiul
| | vipern Tantiyasutii

ienanslumun
& 0285422



Cert. Nou: 224770

Result of Cafibrato Without Adjustrent
Fungtion; Hurridity messuramen
Refurance Slardard uuc Unceriainty
Tamparatung Humidity Raading Errar of Moasurocment
(] PeR.H.} (WRH} {%RH.) [EWAH.)
250 40,1 56.0 159 15
250 600 6.5 o8 17
250 B0 a0 AA7a 1.7
Result of Cakibrabion:- Without Adjusimen!
Function: Termparsium maasuramant.
Standard e Unceriairty
Temperature Reading Errar af Maasurement
(] e +] (Sl
a2 200 02 ar2
2098 e ooz Ly s
sz 355 043 0r2
4003 .0 [2:1 sk .2}

UUC” ; Uit Under Calbeatian
Thia Iew‘ﬁ\f Unwﬂﬁﬂ@ of rRaRIramen! was hasa on stndand uﬁl‘:ﬁl‘ﬂil’!l‘y ﬂhlhﬂhﬂ
by coverage Tacor & = 2,00, providing conddencs kel appraximately 5%

-olo-

wndsluaunu

Range ; 983 hfe w1030 Ws

Pt of calibration;- Withaut sfuaunum
Eunziion:- Abgolue Pridiun Massursman Btk Irikaral ; 1 W7 i The Filts Esorate )

Increasing Prassure

apshesd Prassure (2Pay 0627 | 745 | 57889 | 0pe.65 | 998as | 100955 | w20 | 1ca1.08 ]
LUC* Iadusian (hPa) F600 Fon Ll FRLO | 10000 | 1000 | WR0O | 1030 E
Emar {hPay .73 384 i D .18 a1 488 | 108 f
Pecreating Pressure

hppbed Pressure thFa} 163110 | 102373 | 100891 | G600 | RETI | 67903 | 98T T | G566
UUCT Indation (hFa) 10530 | 10200 | sows | wooo | 9ees | wos | won | esso
Error (kP -1.1% -3.73 008 Q.08 ] QET pa-) 318

Thas uncsrtanty of Swisenarrt wis & 0.50 WS
LRI = Lin& Lirder Calraios

Thm reportng urcertay of mamursment was hesad cn 8 sandass useatanty mutphe
by & eavrEge facior & = 2, providing & leval of confience of apprximalely 55 %

o

[ ]
wnaslumuR

TECHROLOGY FROMOTION ASSOCIATION MHAILAND=JAPAN]
COHPTHRATE SERVICES % EQUIPMENT CALIBRATION AN TESTING SERVICES =
F4M PATTAMARARN ROATFSO! |8 SLAML LIAMG, SUAKLUANC, BanKEOK, 10250 V__’l'ﬁ?’-?
TEL, (20 17300024 FAX. 0-1719-0480 B

e
caLmRAnCH SN

ConHicase Mo, : 22P2720

Certificate of Calibration

Page.: 2of 2 Pagw: 1ci2
E qurigeerd - Anaine Bammesr
o — Bariga This certifcane may roi be reproduced other fhae in il
awmpt with tha prins weitien sppeoval of the hesd of
el = Corpants Sereoes 3. Equigiment Calliason wd Tesing Servios.
Sarial No.: =
0 M- LMGE ANV 1622550
‘Condition As-Recelved: Lsed lles
R ivind Dala: 20 July 2022
‘Calibration Cavte: 2 Juby 307
RedERanL ZT-060WED Submitted by:  Uinited Anadysi and Engineening Consubant Co. Lid
Amblent Temperaturs; | 2 2 30 °C
Relaiiva . R AL 81 Sl Lidosguk 41 Sukhumwi Road, Bargohak,
Phapihancng, Bargkal 10260
Atmospheric Pressare: 1070 mtar

The calibration wes conduched by il comparsan method against Pressuns Measurng instnaments.
Standand according & inhouse cakbmiion procedune CP-P, using ® DHD-R 81 Calbreation of Prissun
Gauges, Ediion 03204 ° o2 & guidelnes,

Frocedure used:

1 Refarence standands Instuments :
Instrumant L]
1) Esandard Baromester oPiez
Z.This alrusant was nstalied in verical oriemation and center of e dinl was ussd as the minmncs kel

Ealial o, Gartificme Mo, D Date.
1422505045 WELDOTSEE 02 May 2023

3. This reslt of calibrtion was made on recquesied o o pont specified by cusiosar
4.This resoll of cabbration metrumen! was n absslule peessun.

5. This ireslrumen] was wnd CGRan AN 6 prEEEng madia

B This canibcaln is wadd onky 1o the iem calibealss on date and pacs of caibmbon

7.This Canfization is racoatie o the Syiem of Unil -
Satiznal insstute of Merology Traland (NET)
Calbsruind by 1 Suwit Aussamig Apgroved Sgnatory ©
lsswe Daie - 20 Juy 2022 | ]Phaknes Pratpaipad
| 1Eura Suwannasi
M’;;mpa Panumch
Ty
a 1104142 B 0293209
T,
TECHNOLOGY PROMITION ASSOCTATION [THAILAND-JAPAN) Fa i
CORPCHEATE SERVICER.S: EQUIFMENT CALIEA TN AN TESTING SERVICES
S PATTANARARM ROAD SO0 18, SUANLLARNG, SUANTLIANG, BARGEDE 102580 ‘{‘:\-’_F_\“l’)?r
THL. 0-2T17-0000-3 PAX, S-7715-RM . HEC.TIBLTIR RIS
Cert.Me: J2PITIH CALMNATHE S
Page: 2ol 2
Certificate of Calibration Gt No.c 2247
Page: 1002
Equipment ; Dial Themeo-Hygromaser
P Bariga This centiesane may nel b resnodoosd otfar than in &,
wmept with the priar wetien appecval of the head of
Muodul Gompamie Sarvices 3 Equpmant Calirasion and Testng Saneces
Serial Moo
10 Has LIAE ANV (012545
Gondition As-Aoceved: Lsad Hom
Rucelved Dats: 30 Mdaich 2072
Caltation Date: 01 April 2002
€5 Al 2022
Reference: Z2034124WEC Submitted by Unitnd Analyst s Engineering Consukant Co, Lid
Amblent Temperatues: (¥ 8 3 ) °C
Fentative Humidity: (o0 ez X B Boi Udomeuk £1, Sukrumi Aoad, Bangchak,

Phrakhancng, Bangiak 10260

Procedurs used: Calitraton wam conducisd using in-houss calbeaton procedurs CP-HE2 acconding o comparison
with siandard chilied miror sassor Tor humidiey messuresan| lunclion and compartsan with standand

femparature probe for temperature moeasunament funciion into humidily ! iemeonium chamir.
i F cai

1 Anisrence siandans instumsnts |

Ingtramen] Modal Horial Mo, Cartificate Mo, Dug Dats
1) Standard Chilled Mimor Hygromater Sensor Duw Prima § 31883 T4 17 Bap A2
2) Standard HumidindTempaniiumn Mater Al T Th-0o8a-21 1 Jul 20

2.The canficale & valid only I the flem calibrated on dale and piace of calbration.

3.This Corilicasion & Iracaalib i P Sywtem of Unit ak-
-Nasonal Insthuts of Standands wnd Tectvckgy INIST] , The Un el Stee of Asarca
-Madgnal Insiiue of Mataiogy Thailand [NIMT)

Sormcral Dummwor
0l Apnl 2022

Calirated by :
Ihim Ogte -

Approved Signaisey

[V | Chakrkl Wagwanjua
[ | Pemihippa Tamayaiul
[ | vipern Tastiyasiii

tanmi‘l:imuqu

a 1118529 & 0285422



United Analyst and Enginearing Censultant Ce., Lid,
3 Eoi Udormeuk 41, Sulhumudi Road, Bangchak, Fhaikhanong, Banglok 10260

Tel 0 2783 2828 Fax 0 2783 2600 wuew. com E-maik oom
—_—
MULTI-POINT GAS TEST REFORT "
Test Date @ Mov 10,2021
Equipment : Gas Anabgzer (H0a) Model : 21 :
Manufacturar:  Thamo Scarific Serlal Number: 1201437724
Result of Calration;- Wfithout Adjrstment
Fangton: NIy e i Standard Gas Concentration Dllutor Detall
Falargnce;  Sapomn R Unosrtanly Sulphu Civide (S05) L4475 FPM  Manufaciurer : Theétina Scientific
Tumparat Humidity Raading E t Mo 13
AR W o e s it Chide (M) 453 PAM Model: 1460
g @ ) = )
a 01 560 15 Methana {CHa) - PAH Serial Mumber 1180540071
g [ i Carban Morceide (OO 1007
250 600 1.7 :
250 B0 17 Cylinder Mo - 1595089
Expiration Date Tl 30,2007
Result of Cakibrabion:- ‘iithout Adjustmen _
Function: Temparaum measuramant Multi-point gas test data
Standard e Unéerainty Analyzer Display | .
Reference Val b Difference Percant Error i Exvor
Tomperature  Resding Error af Measurement i (et} (pes) ; i ) 1
(] el rch [+ Lawgl | [Pang [T 11 1.10 110
2002 2000 -0 are Level 2 20, 00% L1020 1083 1.30 128
Level 3 [a0.00% 2000 0.3 130 085
or
?g: ;:E Eﬁ % r: vl 4 50, D0 % 3000 301.5 1.50 .50 oic-
= 5 Leval 5 |BO.00% 4000 4001 0.1 [T 0.2
4003 1.0 087 or2 Feemark ; Meamaring Fange $00.0 psb Avragd_Cilterence (o) [
Acceptable Limit + 5%
WUC*® ; Uit Under Calbration
The faportad UNCEMsNty of Fampinmen was bases on standand uncantainty musipied = Muhti-Paint Gas Test Chart |
by covarage Tacior & = 2,00, providing confidencs kel appraxdimaboly 855 &0 | 1 | | | AT
T o 1 4 + L d_,_,_r-"""'-r-‘
ol E =0 I 1 ! ! 1 e il 1
g 0 B . . - - 1
5 ):ﬁ - . T — 1 I 1
E ! 1 - | 1 ] |
B e __.-"ﬁﬁ-
50 EESEC 1
o
[ =0 L] L] 0 ™ »o 20 a50 P
Hdu\m:nlmu'b]
]
1 . Page 1 ol 1 1 L]
a 1104142
i'ﬁ =" United Analyst and Engineering Consultant Co.. Lid. i :"TE United Analyst and Enginearing Cansultant Co.. Ltd.
L | 3 Sol Udomsuk 41, Sukhurmet Aoad, Bangchal, Phrakhanong, Bangkak 10260 3 5ol Udomsuk 41, Sukhurmit Road, Bangchai., Phrakhancng. Bangkak 10260
et Sgamun e Ted, (1 26 2028 Fax 0 2763 2000 www.iasconsuliani.com E-mal: useSuasconsubant.com o s Ted, 0 276 2028 Fax O 2763 2000 www usecorssttant com E-mai: uss@usesoneutam com
e . e
MULTI-POINT GAS TEST REPORT TI-POINT GAS TEST REPORT
Tast Data + Apr 72022 Test Data + Apr 19,2032
Exuipmant : (Gas Arabyzer (NOZ) Maodel : 4 Equipment : (Gas Anakyer (NOz) Maodsl ; 42
Manufacturer:  Thenma Environmental Instruments Serial Nuwmber @ A4IC-TEA12-353 Manufactwrer:  Thermo Scientific Serial Number : 1183920006
Standard Gas Concentratian Dilutor Detail Standand Gas Concentration [Dilutor Detall
Sulphur Dicxicke [50:) 44,75 PPM  Manufachurer ; Therm Scentific Sulphwr Diowide {50:) .TE FPM Manufacturer Therma Sdentfic
Nitric Deeicke (NOY) 45,35 PEM  Moded @ 146 Kaibric Civida (M) 45,35 PPM Hodel 1861
Methane [THL) = PPM  Serial Number 1EEDS40071 Hethane (M) = PP Serial Mumber ! 1180540071
Carbon Manmdde [C0) 1007 Carbon Honcuide (C0) 100¥
Clinder Mo, : L1558 Cylinder Ko, CC159599
Expiration Date ; Jul 30,2022 Expiration Daie - Jul 30,202
Multi-point gas best data Multi-point gas best dats
Befarance Valus [ppb) o A“'"':’:'rm: :Dﬂunml:!rnr Percent Error|  [%e Error ) Heference Value (pph) nnrpc;n:ﬂ:?phy Difference Error | Percent Error [%% Error |
vl | [zen [ 0.7 .70 [ . ] 0.7 070 070 [
Lewel 1 [20.00% 100.0 100.4 [E3) 0 0.40 Level 2 [B0OIR 100.0 100.6 0,60 [ 0.6
Lewel 3 [40.00% 200.0 200.7 [ 035 0.35 lewl 3 [40.00°% 0.0 0.5 0.50 0.2 0.2
Lewel 4 [60.00% 300.0 500.6 .60 (] 0.20 Lowl 4 len.oms 00.0 0.7 0.70 0.7 0.21
Lewel 5 |80.00% 400.0 400.7 0.7 [EEE] 017 Level 5 [on.00% 00,0 400.6 3 .60 015 | 01§
Rmmark : Measurng Racge 500,80 pob Average Ofference (%) 036 Remérk : Headuring Rang: SO0 pob Aweragn DiMarance (%) 5]
icoeptabie Link + 5% Aoceptabla Limit & 5%
50 Mutti-Point Gas Test I:harrl : am Multi-Point Gas Test Chart |
~ & —t g i | =il i
e = | g w —— -
am — = 2
% Bl S 5 T W
- o i! i T
i el m e
10— — : % 150 e
b | - i m TS
El g =
m = 1 — = —
o 2 a0 a0 _133 a s m 130 m =1 m 150 L0 450
e Qﬂnlwn{nhm
—— Aty Doy
3 . Lol
— Ay
Page 1 of 1 Page 101
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United Anatyst and Engineering Consultant Ce., Lid,

3 Eni Udomeuk 41, Sukhumvil Anad, Bangchak, Phmkhanang, Bangkek 10860
Tel. 0 2760 2828 Fax O 2763 2000 warw. E-muit sl

e

=l

A United Analyst and Engineering Consultant Co., Lid.
3 Sai Udemsuk 41, Bukhurmit Road, Bangohak, Phrakhanong, Banghos 10260

g s Tol [ 2783 2628 Fax 0 2763 2800 www sem E-mai

com

dantcom

~ MULTI-POINT GAS TEST REPORT | I 'MULTI-POINT GAS TEST REPORT
Test Date = Mow 17,2021 Test Date i Dec B,2021
Equipment : Gas Arabyzer (MO5) Moded : 20 Equipment : Gas Anakyzer (MO Moded : 42
Manufacturer:  Therma Soentific Serial Numbsar : 1201497736 Manufscturar:  Thermo Scentific Serial Number ; 13007TEL08
standard Gas Concentration Diluber Detail Standard Gas Concantration Dilutor Detail
Sufiphir Diowsd (50} 4475 Ped Manulaciurer : Therma Sclentific Suiphar Dicde (50z] 4475 PEM Manufacturer ; Therme: Sclentific
Mitric Gt (MO} 4535 PR Model : 146i Mitrie Cieicke (N 45,35 FFM Model : 146
Biethare (0H:) - PPM Serial Numiber ; 110540071 Methane (CHJ) 5 PPM Serial Mumber : 11E0540071
Carbon Morcwids= (C0) 1007 Carton Monoside (03) il
Cyinder Mo, © CT154595 Cyfinder Ho. | CC159599
Espiration Date - Jul 30,2032 Espiration Dabs : Jul 30,2003
Multi-point gas test data Muilti-point gas test data
Rifariimsd Valiss (ppk] '.MW:::::“I“ Difference Error | Percent Error | [%% Error ] Refurarics Value (peb) mlw{;;:;-"“ Difference Error | Percent Error [% Errar ]
v 1 oo o0 12 130 120 30 evel 1 om0 [ L1 110 LIE Li0
lowel 2 P00 100.0 1014 140 138 1.36 Lewed 2 [30.00% 10040 100.7 om [F.] L]
Liwwd 3 30.00%: 200.0 2m.3 1.30 065 0.65 Leve! 3 40.00% 000 200.5 asn 0.2% [¥E]
Leved 4 |B0.00% 3000 300.0 030 0.40 030 | Level 4 [80.00% 300.0 3003 [T 010 0.1
Lewid 5 |00 4000 400.3 [ 0.08 .05 Lewidl 5 [80).00% 400.0 007 o 017 [¥i]
Wik | Maasiiing Rangs SOOI pipts Average [iMerence (%) 072 ek @ Measuring Range S00.0 pph fvwage Difference (%) 048
:Arceptable Limk & 5% sArreptable Limt + 55%
= Mubi-Paint Gas Test Chart | o Mubti-Point Gas Teal Chart |
P ] - . LTk - A0 - ! 1 1
¥ - 1 I i ;. ey
§ a0 - __'_,_-P"lﬁ-‘l'_ - - 'E: =00 T T T T
90 - - — ] =0 T T T
E
= m T ! s | I ﬁ/ I
& m - d-d"'d_ﬂ;‘ . £ = - I - i 3
E om L e . 2 ! - | 1
50 =" ! L | I L] I a0 I - il | |
— - —
o
[ 51 m 10 20 = »no £ 0 450 ] an o 13, 200 = 0 1] o 450
Rukwen e vaive (pp) Pnference vaius (ppb)
e — Rl
Eilbe
Paga 1 of 1 Page 1ol 1
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MULTI-POINT GAS TEST REPORT

A L Sompy

Test Date r Jume 31,2633
CERTIFICATE OF ANALYSIS
Eouipment; GasAmoeer (NOW el 2 Grade of Product: EPA Protocol
. 3 i 7
Mamufacturer :  Theoma Sdentific Serial Number ; 118292000 E4NIBOE 1EAIIOE Refarnce Number:  160-801526152-1
CC150500 Cyhnder valume 1444 CF
Standard Gas Concentration Dilutar Detail Cykndaer Pressure: 2015 PSIG
Alz01a Wahve Outlet &8l
Sulphur Diceeide {S02) #4475 Do Manufaciurer Therma Sclentific GO N0 HOX, 203 BALM Cerdification Date Jul 30, 2018
Mitric Charte (MO 45 35 PEM Model 1461
Methane {CHg) - PRM Serial Murnber ; 1180540071
Carban Manavide ({13 1007
Cylinder CC155585
Expiration Date : Jul 30,2022 M
Requesied Aclul Protoenl dej.nl‘tllln
Multi-paint gas tact data Mothod Lincertalnty
Reference Vahse {ppb) "“H:;:;ﬂh.' Difference Errer | Parcent Ermor [ Ervor |
Lewvel | Zeno [ 11 1.0 120 L.20
Lewel 2 [ 20.00% L0 0 1] 1.30 128 L2B
Lewel 3 40.00%: 2000 2013 130 Q.65 .65
Laval 4 BILO0%: 3000 014 140 .46 AR Ursartainty Expiration Dabe
Level 5 |Bo00%: 403, 0 401, 1 115 027 0.27 N MITRC -\:qm-uruc’-: M e
Remark : Mésurng Ringe 5000 pplk Average Difference (%) [%E] M
AccaptateE LimE & 5%
ad SULFLR DHO0IDE NI RO EN E
A Mubt-Polert: Gos Test Cha | B70.0 PRM CARECN MONCUIDEMTROGEN Ay 14, 30021
T o = ANALYTICAL EQUIPMENT
E o 1 T " T InsirumantMakeiodal Analytiesl Principls List Mulbgoint Caidratinn
E m . ! ! - - =
B — ] il FT
E = [T FTR
¥ 0 2 L
g ™ O MKE F TR Jul 32, 2018
E 50 1 = 5017 MKS FTIR I FTIR dul &3, #19
E i S
50 o - - 1 Trimd Duts Avnilable Upon Recueat
R === ) I— oy e
o 0 o0 150 o0 = 00 150 an 452 ooy ';J;';'; i
P —_—— o WGHT: 280 K
—=— ol Dipiny NET WEKGHT. 41 KG
—  Ghonatueanfile

Fage 1 al 1

naslunugy
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United Analyst and Engineesing Consultant Co., Lid,
—1 3 Eol Udomauk &1, Sustumyt Aoad, Bangchak, Phrakhanong. Basgkek 1280
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT 1
Test Date +Aps 19,2022 Test Date = May 17,2022 r .
Equipment ; Giass Aralyzer (ND3) Mol ; a2 Equipment : Gas Anakyzer (HOZ) Made! : 42
Manufacturer | Thenma Emsronmental Instruments Serial Mumber : 42C-M971-367 Manufacturer Thermo Soerefic Sarial Mumbaer : 1182920008
Standard Gas Concentration Dilutar Detail standard Gas Cancentration Dilytor Detad ¢
Sulphur Diceide (50) 475 PPM Manufactures Therma Scentific Sulphnr Dioade (50:) 44.75 PoM  Manufachrer Therma Sdentific
Ritric: Creicke (NG 45,35 PRM Modsl: 1460 Nitic ide (NO) g N Mol 1451
Methane [CHa) - PPM Serial Nuriber 1160540071 Hethane (CH) - PPM  Sedal Humber 11E0540071
Carbon Manadde (00} ploar Carban Moncaide {00) 0T
Cylinder Mo, | CL15959 Cylingiar Mo, CCIS9599
Expiraticn Cabe ; Jul 30,2022 Espuratian Dete = Jal 30,2022
Multi-point gas test data Multi-paint gas test data
" |Analyzer Display |
Reference Value (ppb) " okl Bifference Ervor | Porcent Emor | [% Emor] | Rafarence Valus (ppk) D;:‘?“’ py | fference Ermor Percent Emar| [ Eor ]
R — v (pp
el s e w L) L L5 o [owi 1 [am [ e o 550 .50
level |20.00F 0o 100.6 [ 1] asl | [levei 7 lz0.00% T Tk —— o0 (0]
Levil 3 4000 2000 208 [ [FH .‘|€5 el 3 J40.00% 0.0 3005 050 ¥ 0.25
Loval & |60 0or o % i=a L2 o1z Lot 4__[60.00% 0 3004 w0 | oas .13
Level 5 [B0.00% l-it‘m_ 4007 070 :u? :: Level 5 |A0.00% 0.0 00,6 0,60 0.16 015
Remark ; ‘hulwt:: I:.:\;q: s 500.0 ppt Average Offerente (%) - Remark : Measuring Range Si0 pph Aode Difemencs (%) ) 2 043 2 |
Aceptalibe Lisit & shoreptable Limi £ 5%
P Multi-Point Gas Taal I:I'mrtl Muttl-Point Gas Test I:hﬁrtl
- Fen ] ! 1 [ ]
E om e " I | —
5 wm am —=
i‘g‘ Eo) o —1r1 e i
y ™ a i: = n
g 15 !_ : e |
m - H 40 | = |
3 o B e
o b LR e I
] 0 100 153 i 5t i} 5 am 250 P
[ —— [\ ] m " me = L] 50 40 451
e R Rebrenze valua [ppi
| —— Rasgu Dispkay
Page 1 of 1
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— Lnited Analyst and Engineering Conauftant Co.. Ltd.

| Buburivel

g. Ba

D q:?\_g United Analyst and Engineering Consultant Co., Ltd.
=1~ A 3 Sm Uoomeu 41, Bukiurmet Rosd, Bangohak, Phraknanong. Bangiok 0260 b
i v ey aaes Tl 0 2763 2820 Fas ) 276D 2000 www,

= T B ak, Prenkr

E-rrad: £om

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
TestDate  :Dec8,2021 TestDate 1 June 21,2023
Equipment : G35 Aralyzer (NOy) I-lor:lnl o o [ Equipment : Gas Anatyzer (NOZ) Muodel : 42
Manufacturer:  Thermo Sdenbfic Serial Number : 1201778110 Mamufacturar:  Thanma Soentific Eerial Number : 1182920007
Standard Gas Concentration Dilutor Daetail Standard Gag Concantration Dilutor Detail
Sulphur Diceide (5025 #4.75 PPM  Manufacturer Therime Soenkific Sulphir Dicside (503 2475 PPM  Manufacturer Therma Scieriific
Nitri; Dsdcke (NCH) 45,35 FPM - Mockd ) 146 MItTic e (NG 45,55 PEM odel : 1461
Methane (£H4) - PPM Serial Numiber : L1BOS4007L Methane (CH2) n PPM Serial iber s 1180560073
Carban Manaside: (£ 1007 Carban Manide [0 1007
Cilirader Mo, ¢ L1595 Cylinder No. - CC155555
Expiration Cabs : Jul 30,2032 Expiratian Date Jul 30,2022
Multi-point gas test data Multi-paint gas test data
ARalyEiai |
Reference Value (ppb} ka!lmm{nphl Diffarms EIHII!-W Ermor|  [% Enor ] Reference Valse {pph) Anal'\ll:;;:::ilh'p’ Difference Ervor | Parcant Emor [%a Ervar ]
Level 1 [Zers 0.0 1.7 L7t I e T ¥ i Lan 130
level 3 |30, 060% 100.0 100.9 0.50 0.89 0.8% Level 2 |20.00% 1000 1053 .20 1.28
level 3 [40.00% 200.0 201.2 130 0.60 0.60 Level 3 [90.00% 200.0 2013 0,65 .65
Level 4 |68 00% 300.0 3nLa 130 0,43 0.43 Laval 4 B0L00%: 300,11 301.4 .46 .45
Level 5 |60 00% 400.0 a00.5 050 0.22 0.2 Level 5 |BO.00% 400,11 03,1 L1n (5 0.27
Remark : Messurng Renge 50.0 pph | Average Difersnce [%) 0.7 Remark ; Meisurng Renge 0.0 i average Difference (%) 0.7
:Arceptable Limt £ 5% ‘Acceaie LMK 4 5%
- Multi-Point Gas Tast CMI“I W uhi-Point Gas Test Gh:rtl
- 40 - 1 = P
E ow — g el
F w0 | i R— B —= 4
E 280 - - : E —
E_ P N — §. e
150 e |
I m - £ ]
L] = 2
o 5 A - m— pe= I-- -_ F g Ak e
b & W @ 0 00 AW M0 M0 4 i i T T A b
Baferonca valow pak Feeference v (pbi
—a— Aralyre Tapay
—+— datpn 1 Brgy
Paga 1 of 1 Page 1al 1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Fart Mumber: EO4NIBIE15AMDS Redarence Numbar:  122-402135167-1
Cylinder Numbsar. EBO143252 Cylreder Velume: 1444 CF
Labaratany: 124 - Durham (847 . NG Cybnder Prassurs: 2018 PSIG
PEVP Humbar: Bzt Vake Cutlet BED
Gas Coda: O D MO 502, BAL N Cerdcation Date:  Jun 21, 2021
iration Data:  Jun 21, 2
Larticuiion, hmh-ll'm"’m-ﬂqmmﬂ mra Cactl Dasomn urmrd
BOOR 125, aming e iy proctdianl m.:um-:nu‘::sg\.raﬂ wmlhmﬁnmﬁu
m---mmuumm.udm -ma:mw&mlmmmuuuu-dmalnﬁmmp| Al eaneatora e on.
mwm o Sd
Dz bt ks 1 baiow |u L 017
ANALYTICAL RESULTS
Component Requestod At Protoesd  Total Relative Assay
L= i Coacantrafion Maghad [ Cabaa
IR, 450 PP 4556 PRI &Y +hLA% KIST Traceably [T I
HITRIC: e 4500 PPW A5 4 PR & +- 14% NIST Tracanble m'“nmllw?-lg.;'!
S\c‘;:.!lunnmx 45.00 PPM & 48 PP & - 1.0% NIST Traceably ARG, DRI
B0 MONOXIDE 1000 PPM BLE PP #-0.] !
ol ] {-0.7% NIST Tracuatls oG
CALIBRATION STANDARDS
| Tvpe Lot 1D Gylinder No Concantration Uacerainky Expiration Dabe
WTRM  SHeTiEs CCTOBME 40,03 FPM RITAIG GRIDEMITRCGEN 1 Fan 02, 2028
PRM T2 Deasoes 531 PPM NITROGEN DIODEmR T I0% For 20, 2000
s w123 CCs0ss 440 PP NITROG EN SR DEINTROGER w21 Fobr 28, 200y
HTAM LE] c:uflrn 4R32 FRM SULFUR DIOKOENTADSEN e DL Jun 17, 2022
HTAM 143113 G434, AP0 PRM CARBON UONCXIDEMTROOES WO Hew 18, 225
The PR o R neted mocas s hmblhﬂllbuldhipmwmw of tha
ANALYTICAL EQUIFMENT
Imstrument®akefon) Amalytical Prineipls ILasit MelSipoing Callbration
Pipchel BPO0 AMRGE0Y 331 GO FTR Aun 13, 20
Hicchat 6750 AHRIINTE MO TR A 3, 201
Hloeki ET0 A MRINNIN NOE TR A 3, 024
Hipohal BFI0 A HEOA0EIIG 502 FTIR Jun M, 5124

Trizsd Duta Avallisle Upon Requast
NOTES:#0 #3221002807

GROSE WT. 2840kg

NET WT: 4T3

The anabytical test fesults reparted on this certificsts relate only ta
the cylinder number spacified ahove. This concludes the tast repest,

Approved for Rolease

{ACCREDITED)
Lanmaquw

=" United Analyst and Engineering Consultant Co,, Lid.
RYAE

3 Bol Udomek 41, Bukhume® Roac, Bangchak, Pheskchaneng, Barghok 10250

-

i ams  Tel 0 ZTHS 238 Fax O 3THS 2800 wwwspsconsuitint.com E-mail: uselunsconsiitinl com

MULTI-POINT GAS TEST REPORT

Tast Data = Mow 9,2021

Equipment Gas Anakyzer (03] Mosdel = 43

Manufacturer :  Thanme SCIENTIFIC Serial Mumber : 1IB05400ES

Standard Gas Concentration Dilutor Getail

Sulphur Diowide {503 44.75 PP Manufaciurer ; Thenro SCIENTIFIC
Mitric heicke (NOY) 45.35 PPM Hoded Lot

Methare (CHY) - FFM  Serial Mumiber ; L1RIE40071
Carban Honaside (C0) ion7

Cylinder Mo, : CL159599

Expiration Dabe : ol 30,2022

Mialti-point gas test data

Refurance Valua [ppb) ’{:F:]h‘ul" Differenca Error | Percent Enor | [%e Brror |
Ll L [7am B0 15 50 50 150
Lewel 2 (20,000 100.0 1014 140 138 138
Lewel 1 140,00 2000 2006 | 16D .75 (5]
Level 4 [60.00% 300.0 3084 | 140 0.4 044
el 5 [E0.00% a0 L7 1 i, - [ 042
Remart : Mezsuning Range 5000 ppb | Mwsrags Dilliswnce (%) [
Accepiabi Limit & 5%
% Multi-Point Gas Test Chart |
450
w0 e T
= -
2 T
E af i
% —
40 ¢ T = 1
§ 200 + — i 1
§ o= ————
2 we T
0 e !
0
1) 1] 1 ] m = am 50 am LE
Raference vabie (pat}
—a - Mwbyim Dociey
Paga 1ol 1
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3 Sol Udomauk 41, Suksumidt Fioad. Bangehak, Preakhanang, Bangkek 10060

oosia it b (s Tl [ 2763 DEDR Face [ 2753 2500 www. lidscorsuhat oom E-mal: welussconsulie com

MULTI-POINT GAS TEST REPORT
Test Date + Now 20,2001
Equipment | G Anabyer (502 Maded : a3
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182530017
Standard Gas Concentraticn Dilutor Detail
Sulphur Dicodde [507) 44,75 PPM Manufacturar Therma SCIENTIFIC
Mitric Cheide (N0 45,35 PR Modal 146
Methane (CHy) = PP Serial Number : 1160540071
Carban Monoside (C0) 17
Cyfinder ho. | OC15955
Expiration Date Jul 30,2022
Huiti-point gas test data
Rederence Yalue (peb) I _D:p"l:::::lb:l Difference Emor |Percent Bror|  [% Bror ]
Level 1 [Zero 0.0 L7
Level 3|20, 00%: 100.0 LA0
Lavel 3 40.00%. 200.0 .70
Level 4 [60.00%: —_ 3000 LAD
[Lewei 5|80 00% 400.0 070
Pemark ; Measurng Barge 5000 ppb Avarage Ditese:
Aeorptabh Limi & 5%
Muls-Foint Gas Test l:nml
450 T 1
a0 - [
E I T 4
é 30 - —ep —
%0 - Lt
B o | I
E L e S S
150 4 r— |
X w0 — — T | ' i
0 4 B +
o Pl I | J
a il 0 150 200 o) m w0 g 420
Relwercs valieipot|
—— Aavpni Dy
Page 1 of 1
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St o o s Tol. O 3783 3828 Fax O 3783 2800 www.sneocnautank.com E-mali uaeGuascomulant om
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MULTI-POINT GAS TEST REPORT
TestDate  : Mov 22,2021
Eqjuipmant | Gas Anakze (50h) Muoslel = 43
Manafacturer:  Thermo SCIENTIRC Serial Mumber ; 1153920003
Standad Ghs Concantration Bliutor Detail
Sulpiwr Diceicks 4435 PPH  Marmidaciurer Themno SCIEMTIFIC
NEric Owide (NO) 45.35 PPH Modd : 1386
Methare (CHa) . PPM  Serial Number : L1B0540071
Carban Monxeide {CO) toa?
Cybinaiar Mo, | 00155589
Excpiration Dabe : 2l 30,2063
Multi- Hllltgamrm
B Reference Value (pph) o "??;h} Dﬂtrent! Errar | Parcant Erm. [ Enros |
Lawvel 1 2em oo | 1.5 150 1.50
Level 2 [20.00% 100.0 | 1013 1.5 1.8
Level 3 [40.00% X005 2014 140 e 0.70
Lavgl & [60.00% i | 009 050 03 [ 5. B
Levei 5 |B0.00% W0 | ams osn | ol 012
REmark : Meassmg Rangs 00,0 ppb e Difenince (%) 078
hroeptable Limk 4 5%
; =
£ |
[
2
=
400 an

Page 1 of 1
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3 Soi Udomauk 41, Suktunn® Foad. Bangohak. Pheaktanong, Bangkok 10260
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Test Date + Apr 8,2022
Equipment : Gas Aralyzer (505) Maods| : a3
Manufacturer:  Therma Scientific Serial Mumber : 11H2920014
Standard Gas Concentration Dilytor Detail
Sulphur Dimide {505) 4475 FFM  Hanulacturer : Therma SCIENTIFIC
Hitric Creide [N 45.35 PP Hodel @ 198
othare (CH) . PP Serial Wumber 1180550071
Carbon Monceide (C0) 1007
Cylinder No. - 0C158509
Expiration Daie : Jul 30 20GF
Multi-point gas tast daka
Rederence Value (pph) h"::::;"'“ IDifference Error | Percent Errar | [%a Error |
Level 1 Fip] [T} 0.7 0.0 0.m 0.7
Level 2 [20.008% 100.0 100G [X] 050 (5]
Leval 3 [40.00%% 700.0 200.7 0.70 035 .35
Livel & (50,007 300.0 3007 .70 [FE] 0.3
Level 5 20.00% 400.0 A0S 0.50 0.12 0.12
Remerk : Measunng Range 500.0 pph Average Differmnce [%) [
+hoceptable Limit 2 5%
i Muiti-Point Gas Test Chart |
A0 1 ! L ! ! ! ! AT
g — Y S —" =i
A o e o s |
m . . . ;xﬂ—ﬂ
s 150 - " - L - 1 " |
§ mw T — 1 t ' ' '
& e ! 1 1 1 | |
a =
[ S0 1m (b m e o E) 400 s
Feference aalue (ppt)
L
> LT
Page 1 of 1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

‘4‘ :=_ United Analyst and Engineering Consultant Co., Lid.
) 3 S5 Usemauk 41, Scetummyl Resd, Bangesas, Prralfacorg, Bangess 10060

MULTI-POINT GAS TEST REPORT
Test Date | May 3,2022
Eqlijinast | et Arialyer (S0u) Medsl | aa
Manatacturer = Tharma SOENTIFIC Serial Bumber 1201776113
Standard Gas Concartiation Diltor Dutail
Suipker Diexide (S04) 475 FPM Manfaciures Therme SCIENTERC
Mt Ciist (MO} L% oM Model LG
Methane (TH) PP Gerial Mumnber L1BIs48a71
Carbaon Monowice: (00 o7
Cyinder Mo OCI59509

Eupiraton Dedo @

Ad 01002

[%a Ervar |
T |
140 1
065
| 3ong 0.50
Lol § [ 1 0.55
FEmen | Heasureg Range L 5 (X1 |
Arceptabie Limk + 5%
3 . ;
|
! - | L s ik 5 1
- - I
} A i |
- i . - . - ')
' " " -
. - .
: L L] ] E ] 290 bl o - L
Rl iU |5
[ o datgew Ongiey |
]
il
Page 1 of i
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&' iﬁ !E‘ United Analyst and Engineering Consultant Co,, Lid.

3 Sol Udomsuk 41, Sukfurmit Aoad, Bargorak, Prrakhanong, Bangkal 10960
it e tommia e Tok O 2THE 2628 Faor 0 2763 2000 wenmsmscorsuliani com E-mai: useBusecensulani.com

Part Muirbear E04NIBSE 15A010C

Cylinder Mumber CC168580

aboenbory: rateadvile - PA
WP Number

Gas Code GO, MO NOX 02 BALN

Refarancs Number:  160-801528182-1
Cykraer Volume: 144.4 CF
Cykrcder Pressure: 2015 PSIG

ahve Outlet: L

Certification Data Jud 30, 2019

Expiration Cate:  Jul 30, 2032

Cartbcaon pevbortes) ¥ S dunc anh TR Trreatals Petoo i faan
g i riday pecevhares Bt Aratytuce! Mt sy
e e L

Corafiaiion of Guwns, Ladnmas STrcarts [V 20137
; o, This -

CARBON MONCAIDE

Raquesied Achul Tedad Ralative
Cancanlration Copcantation Lincortminty

6 00 P TR * 0 E% MIST Tracmable
P

RITRHOGEN
CALTBRATION STANDARDS

Type Conceniration Uncartainty Expiration Date
Wi 28%.3 PPM MITRIC GRIDEMTROGEN ¥ Yoo 08, 2821
WTRM S0 PP NITRIC IDEMTROGEN ar 12 034
HTRM 2503 PPM NOWNITROGEN . 2823
HTRM 01111 PPM HOWNITROGIEN Fo
KIRM 4B 07 PP SULFUR TIOMDENITROGER Jun 29, 2602
WTRM & P CARESCH MONCRICEMTROGEN Moy 14, 3031

InsirumentMakeModal Analyticsl Principhs

ANALYTICAL EQUIPMENT

Last Mulbpoint Caliratioe

FIER bl 18, 014
FTR bl 37, 010
TR Jul B2, B8
FTE dal 2. BB
Trizd Data Avaflable Upon Regueat
NOTES: RANS 51395.CM03
19002210
WEMGHT: 250 KG
HET WEIGHT: £1 KG
_ Swnaturesnfile

Approved for Rileasi

Psge 1 o 150-4D1529182-1

a5 hinaugu

~ MULTI-POINT GAS TEST REPORT

| TestDate & Naw 22,2021

Equipmant : {Gas Analyzer (S01) Moded ¢ a3l

Manufecturer;  Therma SCIENTIFIC Serinl Number: 1182920014

Standard Gas Cencentration Dilutor Detall

Sulphur Dicdde (50a) 44.75 PPM Manufacturer Therma SCIENTIFIC
Nitric Cheicke (NC) 4535 PPM Mode : 146l

Methane [CH) - PPM  Serial Muminer : 1180540071
Carbon Manaside [C0] ipo?

Cylinder Mo, : vl

Expiration Debe : Jul 30,2023

Multi-point gas test data
Rafarence Valss (ppo) *"‘""?P;:’b’ ™ | Dimarance Ervor | Percent Errar | [% Error |

Level 1 Teen 02 0z L] 0.80 .50
el 7 20,005 1000 1011 1.0 L9 1.5
e 40,005 2000 20113 1.0 1165 0.65
Level 4 [60.00% 10010 015 150 .50 .50
Ll & &0, 0 4000 4009 0.8 032 0.22
Remark : Measuring Range S00.0 pgb Jverage Difference (%) 0.67

“hoonptabie LimE ¢ 5%

i Multi-Point Gas Test Chart |

0
s
00
50
200
160
oo

Aradyzes Displaypetl

L] L) 100 153 20 50 a0

Page 1af 1
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[) ‘A= United Analyst and Engineering Consuitant Co., Lid,
—\. \_i 3 Eol Udomsuk 41, Eulharmed Road, Bangorak, Fhrakianong, Bangkok 10260
Tel G276 2620 Fax O STE) 2000 wwwassconsutant.com E-mai useasconsultant com

United Analyst and Engineering Consultant Co., Lid,
3 G Usemuuk 41, Scluid Road, Bangche, Prrakiaccrg, Bangect 10260
Tel 0 ITED 2020 Fae 0 ITED I00 wew cmscormuliemloom Eomel cesdhasoorsuiieel oo

AT e A
ot e

MULTI-POINT GAS TEST REFORT MULTI-POINT GAS TEST REPORT
TestDate  ©Apr 22,3022 TestDate | Moy 53,2012
Equipment = Gas Analyzer (505) Model | 4 Equipment | G Ay (50u) Magel | an
Manufacturer:  Therma SCIENTIFIC Serial Number 1102920015 Manufscturer:  Tharma SCENTIFIC Serial Mumber - 1201778113
Standand Gas Concaniration Dilutir Datall Standard Gas Coandantration Dbt il
Suilphir Dissda (50:] 475 PPM  Manufacturer | Therme SCIENTIFIC Suiphnr Disxide | M5 P Manedaciures Therme SCTENTERC
hitric Cneicke | RCT) 4535 PPM Mol : 146 Mitsig; i (NI} I M Model £07]
Migthana [CHa) FPH  Serial Mumber 1180540071 Mgt [THa) P Savi Nuries | L BOS4aT]
Carbon Manceide (C0) 1007 Carbam Morewide (00 iy
Cyinder . = CC159593 Cyinider o CCisasn
Expiraticn Dt : Jul 30,3023 Eapliatin Date Sl 30,3022
Mudti-paink gas test data
Rtburence Valwe (ppb) “"’"::;“"”‘“ Diffaraace Errar | Parcant Ervar| % Errar ] Reterence Va e (pph)
Leval 1 [Term al [T] __han 0.5 ] 0.0
Lewel 2 |2000% 1000 005 050 .50 [
Level 1 A0.00% 00 a0LE 0D 1w | 30
el 4 J60.00% 30040 007 0.70 0.3 | 0.2
Lol 3 JH).00% 02 007 [ [NEEE | 0.7
Remark 1 Heasring Range S00.0 pp= _ fwernge O REMEN : Heasumsy Range
sAcceptable Limit £ 5% Arnephatie Lmk ;5%
b Nbulti-Foint Gas Test Chart |
— o] e sl | T T T
o ! I ! ! I ! e = . r-
F 1 _— i
2 I i— ! + i el . 4
~ T a 1 1 ~ I | 1
i = 1 =
£ -
4 ] } I B S A ]
- | —1 1 4
150 o ™~ 3 50 L a50 ¥ 3 — - - ]
Rebsnacaishss et i I8 00 240 - e o 2
—— Madyte bR |
|
e Ll L
WO o/ P | ot . 1 s
e A
Page 1 of 1 1 ' Paga 1 of 1 ‘l‘j
s =" Unitad Analyst and Engineering Consultant Co., Lid.
L 3 Sl Ucomeuk 41, Sushumvt Fosd, Bangchak, Phrmknanang, Bangkak 10260
e e Tal 0 27HO 2828 Fax () 276 2600 exviny E-niuad: sl enm - e Specially Gixsey
‘hiruas g
3 S0 Urnited Drive:
MULTI-POINT GAS TEST REPORT B P
Test Dabe i Mpr 12,2022
CERTIFICATE OF ANALYSIS
Equipment ; Gas Ambyeer (505) Model : 43 Grade of Product: EPA Protocol
Mamufacturer:  Therma SCIENTIFIC Sorial Mumbsr | 1201778116 Fart Mumber: EQ4MIBIE1SADIDS Redarence Numbar: 1!240213_515;-,
Cylinder Number.  EBO43282 Cylrader Volume: 1444 C
Labaratany: 124 - Du-hnm (SAF) - NT Cylinder Frassure: 2018 PSIG
Standard Gas Concentration Dilubur Detail { EoVR b (A Vale Outiet a0
Sulphur Dicide [505) 4475 FPM Manufachuer : Tharmo SCIENTIFIC sl W.NO.NGKSUI.E-I!FI;:“‘ s ﬂﬂﬂﬂ:ﬂilhn Date:  Jun 21, 2021
Bitric Cheide (N 45,35 FFM  Mode 1461 — e —— = ""r_“ =
Meshane (CHy) FRM  Serisl Number 1180540071 i T o I-:;;;m:-im oo i CovcSo ot P heteioee T A
i vy coatelerza «
- n Monmade (COY a7 murmmlmmwun o ane of i califwadion miwiae. A Srseetora e on
Cylnder Mo, : CC15HETe Daixt s g b 10 i BT
Expiration Dabe Jul 30,2007 ANALYTICAL RBBI.I'LTS
[ Requastod Aztual T\uulhoiﬂw Assay
[ n__ Coacenirafion Mud Cabaa
Multi-paint gas test dats A4S0 PR 4E.36 PRU ] +14% KIST Traceably AR, DER1/23EY
Analzer Disgiey NITRac: Coaom: 4500 PR 4534 PRI ol + 1A% HIST Tracasble AR, DAE2IEY
Reference Value (pph] Difference Ervor | Parcest Error [ Errar ) ELLFUR DH00DE 45,00 PPM A1 PP 1) i 1.0% NIST Tracoabk DIAROET, AT
) (ppb) CARBONM MONORIDE 1000 PEM B PP = +-0.7% NIST Tracaabl OERIEY
Level 1 |Zerm [ s 0.5 1__osa 0.5 ETROGEN Hluianza
1 [20.00% 1000 1007 0.70 (5] .70
P 00 WA (7 030 .30 r e CALIERATION STANDARDS
Lowd & 00 300.0 300.5 [ iy 17 _Tvpe Sylinder o Caneantration — Usceraingy  Expiration Data
[P ) 20,0 4004 [T T 0.10 At CTOMEE 48K PPM ITRIC DR BEmITeGen T Fai 0%, 2038
Fusmark * Mg Mange SO0, gt kwrragn Dillareace (%) 0,55 531 PR NITROGEN DIORIDEWR H-T0% Foir 28, 300
S LI ces0ssa AR PR BITROGE N DI DERMTROGEN w21 Folby 18, 2y
hooepeshle Limi + 5% HTAM  i80ii0e CL4TaET? AR3E PP SULFUR IOKOENTADSEN Ty Jun 17, 3033
WA 14 CEAMITI 0B PRM CARBON USNGXDEMTROGEN o0 Hew 15, 235
o Multi-Paint Gas Test Chart | T SRl P RA or R e moows I8 cofy in nekenss 16 lss BVIS ued i e stsy avw 43 rarl of e
P i ANALYTICAL EQUIFMENT
i ow Imtrumentifakefican Analytical Prineipls ILast MefSipoind Callbration
E 3 — Pipchel BPO0 AMRGE0Y 331 GO TR 4m 03, 30H
B oam B okl BP0 AMRINTE MO TR A3, T0H
l:- 200 _____,ﬁ‘ 1 Micehl T30 ARRONILIN NO2 FTR Junm, 224
? Vi - e | Hipohal BFI0 A HEOA0EIIG 502 FTR Jun 00, 5039
2 ': — i I 1 Trizd Data Avallitde Upon Request
i NOTES:#0 #3221002807
0 0 100 150 200 250 0 a5y ane P GROSE WT. 2840kg
Ruference walit (agby NET WT: 4T3
—a— heatyaar Dply
il ’-"’r oy Thvet anabytical tast results reparted on this certificsts ralate only to
the cylinder number spacified ahove. This concludes the tast repest, Z
iAGCIlEDITEDH
CERT 3002.01
Amrwme for Mvham Lanma‘mwy
Paga 1 al 1
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United Analyst and Engineering Censultant Co., Lid,
3 Bl Lidomenk 41, Sukhumvit Aoad, Bangchak. Phmkhanong, Bangkok @80
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United Analyst and Engineering Cansultant Co., Ltd.
3 5ol Udomsuk 41, Sukhunedl Rosd, Rangehal, Praakhenong, Sanghok 10280

e e Tal 0 2763 2028 P 0 2763 2B00 wwrw, E-maik com e o mmren Tk, 0 2760 2038 Fax 0 2783 2600 wwewLnsconsubiant.oom E-mall; ussfusconiulan com
— e it —
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date & Nov 24,2021 Test Date = Mov 24,3021
Exquipmant : Gas Analyzer (O] Model 8 Equipment : Gas Anatyper (L0} Mool ]
Manufacturer:  Thermo Sdentific Serinl MWusmiber : 1206364649 Manufacturer:  Themo Sdentific Serial Number : 1200636455
Sulphur Dicside (S05) 5475 PPM Manulacturer ; Tresmrn Scientific Sulphur Dicwide {S0) 44,75 PPM  Manufacturer : Thermae Scantific
Mitric Cesicke (M) 45,35 FFM  Moddl 1464 hitric Dreicke (MO 45.35 PP Model ; 146i
Methane [THa) = PPM  Serial Number 1150640071 Methana [CHi) PPM  Serial Number 1160540071
Carbon Monmide (C0) 1007 PPM Carban Manaside (00) 1007 FFM
Cylincder Mo, Co1sass Cylircler Mo, © CC159599
Expiration Date : Jul 30,3022 Expiration Date ; Jul 30,2022
Multi-point gas test data Multi-point gas test dita
. = = - —
Refarance Valug (ppm) ""t‘;:?"” Difference Error | Pescent Ervor | [ Eror] | Referanca Value (pam] 'Biw'::'?;;m! Diffesncs Errar | Percent Error|  [% Error ]
Level 1 [ 0.0 12 1.2 il 1.2 Level | [zem 0.0 [ (] 0.9 0.5
Ll 2 [20.00% 10,0 0.5 0.5 48 4.8 level 3 |20.00% 0.0 10.2 [ 20 X
Level 3 [40.00% 0.0 0.6 0.6 23 29 Level 1 |80,00% 0.0 03 [E] | 15 L5
Level 4 |60.00% 00 a0.3 0.3 ] 1.0 Level 4 [60.00% 00 06 [13 | .0 2.0
Level 5 |B0.00% 0.0 40.9 0.4 1.0 1] Level 5 (B0,00% =00 0.8 [T | .0 20
Remmick - Measuring Range 50,0 pem Biragn DelMarance (%) I? Remark ; Masuring Fanga 50.0 ppm Avernge Diference (%) LES
“herepmble Limt + 5% Accugtabe LIk £ 5%
Muig-Point Gas Test Chart Multi Foint Gas Test Chart |
e P 0
_E_ e a4 1 - A |
g ] e
2 ____-#-TFTFF & |
i e % i
E | — 2 ’
% &8 & 4l {
'] " @ 50
[
iw wilus (paar] i Mﬂﬂ_t_l sealisd Jppm)
- Auther Dinglay
Page 1 of 1 Page 1 of 1
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Tel 0 2763 2028 Fme © 2763 2800 www ussensubam com E-mal: waeBuseconsufant.com

l.ana'ls‘lﬂmuqu

— e —
MULTI-POINT GAS TEST REPORT
Teast Date & Mo 30,2031
Equipmant : Gas Analyzer (0] Mol ; &8
Marufacturer Thermao Sdentific Serial Numbser : 1201457732
Standard Gas Concaniration Dilutor Detail
Sulphur Dicdde (03] A4.75 PPM Mafulactine Therma Soentific
Mitric: Cieida {80} 45,35 PPM  Model : 1361
Methane (CHy) $ M Serial Murmber ; 118054007 1
Carbon HMonowide (00) Loay PPM
Cylinder ko, 15953939
Expirakion Dafe : 2l 30,2003
Multi-peink gas best data
| fueference Value (ppm) '"""::'“';""" Difference Error | Percent Ervar | [ Error ]
Love 1 eero T 12 ] ¥} 12
lowd 2 [2000% 180 113 1 7 107
Lewed 3 [40.00% 0.0 204 (L] 43 43
Lewed 4 G000 ] 3.7 or 3 L3
Lowel 5 [BO.00% 400 [ [ 15 15 |
Hemark ; Messsrng Range S0.0 ppm | Awerage Difference [%) 4.00 |
‘Aoeptatle LimE & 5%
50
E e 418
g e
i ___.-o"!ﬁ_;
'i L]
H e
= _.'—""-_
[E =
L] a0
ulhllﬁ'.el'ﬂ_i!_:'ﬂ_m
—s— hraipw Slaglay
Zea)
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United Analyst and Enginearing Consultant Co., Ltd.
3 ol Udomauk 41, Sukhumet Foad, Eangehak, Pheakhanong, Banghok 10260

l.anms‘l:imuqu

Tal 02783 268 Fax ( 2762 2000 www. Lanconsuttant oom E-mait uns@ussconsutiam.com

MULTI-POINT GAS TEST REPORT

TestData  : Apr 26,2022
Equipment Gas Anakyzer (0] Modad ¢ 45
Manufacturer Themno SCIENTIFIC Sarial Numibar @ CMOE] 40004
Standard Gas Concentration Dilutos Detail
Sulphur Diondde (507 .75 FPM  Manufacturer ; Therme SCIENTIFIC
Ritric Corbder {H3) 45,35 PPM  Modd 146
Methane [CH) . FPM  Serial Number : L1B0540071
E.a'b-m-ﬂl:mul:! ()} 1007 FFM
Cylinder OC1595e9
Expiration Jube: Jul 30,2022
Multi-point gas test data
I
| Referance Vabse [ppm) A”r::;:;wh, Difference Error | Percent Error [%s Error ]
Lowed | e (T3] [E] [EI 0.3 [E]
Lewed 2 20.00%: 1.0 10.5 0.5 a8 4.8
Leved 3 |S0.00% 200 204 0.9 20 L0
Lerapd 4 L 300 305 5 16 L6
Lewed 5 B0 0% i) 403 0.3 0.7 o7
Remark : Heasunng Renge 500 ppm foerege Differsnce (%) 158
‘Accaptalibe Limi + 5%
Miulti-Paint Gas Test Gh:nl
50
B
g |
g TS
g —_—
s _'_‘____-a-'!ﬁ.
5 eTE
o "
FReferonce vaiLg (ppm |
o Aradyae Displiy
-3 ’{’y pele
Page 1 of 1
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i‘._\ \{ -;,—" United Analyst and Engineering Consultant Co., Ltd,
L1 3 ol Lidomsuk 41, Sukumd Road, Bangehak, Phrmihanang, Renghnk 10260
et T cramanr e THL 0 2703 2E30 Fax O 2763 2800 www.uapconsuitnnt oom: E-mait uneBarconsuisel com

MULTI-POINT GAS TEST REPORT
Tast Data = May 13,2022

Equipment : Gas. Anadyzer (C0) Moded 45
Manufacturer:  Therma Scentific Serial Number : 1IERIN0LE
Standard Gas Concentration Dilutor Detail
Sulphur Dhoide (50h) 44,75 FPM  Maradacturer : Thermo Scientific
Mitric Ceicle (HDY 45,35 PPM  Modd : 148
Methane [THy) 3 FPM Serial Number 11EDS400TL
Carbon Manaxide (C03) 1047 FFM
Cybrer Mo, CL15a50
Expration Cabe : Jul 30,2022
Multi-paint gas test data

Referercan Value (ppm) M"T[';;:;’"" Difference Error | Percent Erver | [%% Ervor |
Lawed | |2era o 04 [X] 04 [X]
Liwed 2 [20.00% 100 185 0.5 4.8 4.8
Level 3 90.00% 210 205 o5 2.4 2.4
Lewtd 4 |60 ] 0.7 [ 5] FE] 2.3
Lovel 5 JBO.00% L] A8 [T ] 20 20
Remark : Measuring Ranga 50.0 ppm Serage Difference (%) 37

Shrreptable Limit = 5%

Multi-Ppant Gas Test C.halll

]
E —
§ __,—n-aﬂ"_
E -
i f_-m’"
o bt
o 50
 Rka ew il (g
—a— dnaiyrer Cinglny
Page 1 of 1
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A United Analyst and Enginearing Consuftant Co., Lid.
£ AT 3 Bol Udomauk 41, Sukhumei! Road, Bangeak, Phrakhancng, Eanghei 10250

:m‘.:,'r.;:w warps T80 2763 2028 Fax 0 2783 2800 www umeoorsshant.com E-mal: ussSussconsukant com
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MULTI-POINT GAS TEST REPORT |

TestDate  :Apr 26,2022

Equipment : Gas Analyzer (00) Model 1 APME-TTD
Manufacturer:  Hariba Serial Number ; YRLHTEIG

Standard Gas Concentration Bilutar Detail
Swlphur Dlooide [50:) 4475 PPM  Manufachorer: Thermo SCIENTIFIC
Pbric Chebde (O 45,15 FPM Mol : 148l
Methane [CHa) = PPM  Serial Number LIBOSA00HL
Carban Monaside (C0) 1007 PPN
Cylinder Mo, CC155599
Exgeration Date Jul 30,2022
Multi-point gas best data

Reference Valus (ppm} """"F:;:';’""" Bifferencs Eror | Porcast Erver |  [% Errar ]
Livewd | Zere o0 0s 0.5 0.5 (]
Level 2 [20.00% 10.0 104 oA 3H 3B
vl 3 40, 00% 200 2.7 a7 34 34
L 4 60,00 3.0 30,5 0.5 LA 16
Ll 5 BO. 0 0.0 0.3 K] 8.7 n7
Remark ; Mezsuring Range SO0 ppm #vernge Difference (%) 202

:Arceptable Limt + 5%

Multi-Print Gas Test CM-‘II

Mol yaes Display| pEmg
\
4
\

Refuruece valae fape)
Arayoir Dy

Page 1 of 1
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% United Analyst and Engineering Consultant Co., Ltd.
3 5ol Udomsuk 41, Sukhumwit Rooed. Bangohak, Phrakhanong. Bangkok: 10580
s o e TEL 0 2763 2820 Pax 0 2763 2000 www.soeconsshant.com E-mak: uss@ussconsubant.com

MULTI-POINT GAS TEST REPORT
Test Date  ; Nov 30,2021
Equipment : Gas sinalyzer (C0) Hnded 48
Manufscturer:  Therma Sdentific Serial Number ; 1301457733
Standard Gas Concentration Dilutor Detail
Sulphir Dicieide [504) 44.75 PPM  Marnfacturer : Thenre Scentific
Hitric Cxeide (N 45.35 BPM Mads © 1460
Methane (CHg) - PPM  Serial Number : 11AD540071
Carbon Manaide (OO} 1007 PRM
Cylinder fo. : 155555
Expiration Cate : Jul 30,2022

Huiti-paint gas test data

Referance Valse (ppm) n;mml Difference Ermor|Percent Emror| % Error |
llewal 1 [7am 0.0 1.5 i 1.5 | 1.5 L5
level 2 (qo00% | 100 | 108 (] | [E]
Leval 3 [40.00% 20.0 20,7 0.7 | 34 3.4
Laval & |50.00% 0.0 3.2 13 | T EE]
Leval 5 |B0.00% 0.0 40,5 05 1.2 L2
Reak - Measinng Range 50.0 ppm Average Dfference (%) 564

Aroegtabl Limt + 5%

Multi-Faint Gas Test Chan

Ry —
3
Y
\
1

Relerenca valus [ppm]

Page 16f 1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Eart Muimker E04NIBSE 18AD7GC Refersnce Numbaer:  160-801526152-1

Cylincer Number CCA50500 Cylirder Walume: 1444 CF

Laboratary: 124 - Plursteadvile - PA Cylindar Pressure: 2015 PSIG

PG AL2018 viahee Outlet: &l

Gas Code GO NG NOX, 802 BALN Cerfification Date:  Jul 30, 2018
Expiration Date:  Jul 30, 2022

Cartiboabor o bn el 1 25308 ik
12T

Comporsnt Fegquesied Ac il Tedal Relative Anday

4 Cancenration Uncortsinty Daten
20T, AT
W9

WOk .00 PP

Type Lat ID Cylinter Mo Cancentration Urscartainty
1 WAL NS 2433 PP MITRIC QEIDEMTROMGEN e DA

WA

Jun 28, 2002
My 14, 3021

ANALYTICAL EQUIFMENT

Analyticsl Principhe Last Mulbgaint Calibrabon
G 1
FTR
FTi dul 32, 1018
FTI? dul 3. 2019

Trizd Duta Available Upon Recueal

NOTES:RANS 51396.CMIY

B0
GROSSE WEIGHT: 280 K
HET WEIGHT £1KG
_ Signatuceanfile

Pisge 1 of 160401526 192-1

ienas hinaugu

Approved for Rileaso




Bs Alsgas Specially Gamey
I Adegas R4, LLE
. S Unitedl Drive

1 R Ll campany Duckam, KCarmg
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Fart Mumber: EO4NIBIE15AMDS Redarence Mumbar:  122-402135167-1

Cylinder Numbsar. EBO43252 Cylrader Volume: 1444 CF

Labaratany: 124 - Durham (847 . NG Cybnder Prassurs: 2018 PSIG

PEVP Humbar: B22oz Vake Cutlet BBO

Gias Ceda: 0RO, OO, 502, BAL N Cerfication Date:  Jun 21, 2027

iration Dato: Jum 21, 21

mmhmh-ﬂ'MTmﬂqmmnu":ﬂmuwmmmm izl DR,
SO0 12221, anig e Sy rootdose | wmd Ararriond b Vudoiogy Coan RO RCLN CEIMCEN i dhe Inlerlernace. Vo iy

TR B MTSE S b b conbelenca lesel oA -ma:mwnlmmmuuuu::malnﬁmmu| ﬁ.%n
mwm NI A S
Dz bt ks 1 baiow 108 L 017
ANALYTICAL RESULTS
Component Requestod At Protoesd  Total Relative Assay
L= i Coacantrafion Maghad [ Cabaa
=3 AS00 PR 4556 PRI il +h 1A% KIST Traceably BAIARIR Y, DRE20EY
HITRIC: e 4500 PPW A5 4 PR & +- 14% NIST Tracanble DRI, DG /2381
ELLFUR DICHIDE A%.00 PR L ] a1 # 1.0% NIST Tracnably VAR, DABIE
CARBOM MONOXIDE 1000 PPM B398 PP el +-0.7% HIST Tracaabls Lot
HTROGEN Hilnce
CALIBRATION STANDARDS
| Tvpe Lot 1D Gylinder No Concantration — Uacerainky Expiration Date
WTRM T CCTEmE ABEE PRI KTTRIC GREmITROGE 10 Fai 02, Jids
PRM T2 Deasoes 531 PPM NITROGEN DIODEmR T I0% For 20, 2000
s im0 CCs0ss 4340 PP KITROGE N S DENRITROGEN #hz1 Fobr 28, 200y
HTRR LE] c:uflrn 4R32 FRM SULFUR DIOKOENTADSEN e DL Jun 17, 2022
HTAM 143113 G434, AP0 PRM CARBON UONCXIDEMTROOES WO Hew 18, 225
The PR o R neted mocas s hmblhﬂllbuldhipmwmw of tha
ANALYTICAL EQUIFMENT
ImstrumentiMakefoos| Amalytical Prineipls ILasit MelSipoing Callbration
Pipchel BPO0 AMRGE0Y 331 GO FTR Aun 13, 20
Mol BTG0 AMRIBNY I MO FTR dun 1, WH
Hicohil ETA0 ARRONNNIN MOR FTR un 03, 3039
Hipohal BFI0 A HEOA0EIIG 502 FTIR Jun M, 5124

Trizsd Duta Avallisle Upon Requast
NOTES:#0 #3221002807

GROSE WT. 2840kg

NET WT: 4T3

The anabytical test fesults reparted on this certificsts relate only ta '::

the eylinder number spacified ahove. This concludes the tast repest, 4
iAcCIlEDITEDi

wﬁ?&maqu

Approved for Rolcase

Ll i i a0 o, LY
EST REPORT
Test Data = fpr 35,2022
Equipment : Hydrocarbon Analyzer Model : APHA-I70
Manufactwrer | HORIBA Serial Number ; GYZ1FTED
Sandard Gas Concentration Dilutor Detall
Sulphur Diowde (505} = PPM Manufactuser
Rt Chade (NI - PR Mol
Hethane {CH) a4 PP Senal Number @
Carbon Moncedde (C0) - PPM
Cyfinder . DE34432
Expiration Date ; Aug 49,2028
Multi-point gas test data
- R!f;flenue Valae (ppe) ] e Difference M'-P!rw"t Eros| [% Emror]
Display (pgm) g 1 = |
Lovel § lZem ] Q.00 23 1,23 1.23 |
lLevel 2 lBocos A0.00 Tl 0.89 % 238 |
Rernark ; Mugsurng 50,00 ppm Average Dfference L.7% |
TACCR LAl Limit *5*
| M| Point Gas Tast :n:nl
50— ——
i
- %11
]
&
= -~
:0 = -
2 BE
a
1] ——t= —
= |
PR = ] | |
o [ " |_ o Anidyisic Displey | W
e —

Page 10f1
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MULT [ T GAS TEST REPORT
Test Date * Apr 35,2022
Equipment : Hydmcarten Anatyzer Mosdel ; APHA-ZTD
Manufacturer :  HORIEA Serial Mumber ; RATFIERS
Standard Gas Concentration bilstor Detail
Silpirur Ccecca (5000 - (] Mamufacturer :
Hiene Cridie (NO) (] Mods |
Matrane [CHs) 0.8 PPM Sorial Number
Carbon Mancoide: (C0] . PR
Cyfinder Na. DEZ4432
Espiration Date Aug 4,2028
Multi-poant gas test dith
Reference Valoe (ppm) m;";-r:l;;m Ditference Errur (Percent Evor|  [% Emo |
0.00 109 1.08 | 1.098
40.00 19.01 .99 { 2,54
50.00 ppm Averge DMferenco 1,681

hrcegkibl Limk 3 9%

Multi-Poirt Gas Tast cru.n'

I e
a

o A Cinpian

Rilbresce valve par) 30 |

Airgas.

7 i L T

Paga 1af 1

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

LenanslueuA

Alrgns Specially Gases
Mrgas USA, LLL
41 Eawiom Kol

Part Murrksar ECGAIBSE 1 5ADDSC Foalgrance Number: 1804018083751
Cyfindar Number. CC143232 Crylindar Wokame: 144.0 Cf
Laberatony: 124 - Plumsisadvile - PA Cyfinder Pressure. 2016 PSIG
PGVP Number: A1Z030 Vabem Cuitlal 590
Gas Coda: CH4 PPN BALR Dt 16, 2020
Expiration Date: _Cct 16, 2028
[T e p—— T el Garahcaion of Sapenm Cabepaon faniaris flay ST ool 8L
e I e B e e o Sho o o of o e Pk 4 (o a5
Tk iead D ot
T e e
ANALYTICAL RE L S
porent uaslod Ml Protacol Total Relative B33y
e g::-;umﬂm c:.\:mﬂrmnn MhaEhod Unoprtaingy Datas
AOTH PPR =l - 1.0% NIST Traomabie A2
:!;;;::E ::ﬁ::: 40008 PPR ;1 - 3.7% NIET Trsonable TS
A Baisnce
e
CALIRRATION STANDARDS
Typa Lot 1D Cylinder No Concantration Lincanasty Expiration Date
NTRM [T K006 4978 PPV VLN THOGEN -0 Do 02, 2021
NTRM ATOE08 CCABEH OLUGT % ME THANESI TRONGIN - (8% Aug T2 203
ANALYTICAL EQUIPMENT
irmtrumenitiMakaModel Analytical Principhe ILarsi Multipoing Calibealicn
WS FTIH - CHé - DO0SZETEY FTIR mila_:wn
Micniet £T00 APW1 100301 B FTIR Sep 18, M@0

Triad Duta Availabls Upen Regquost
MOTES:MET WEIGHTS: 4.B85g
GROSS WENGHTS: 27, 385kg

PO% EI20000825

wonazlimauR..




CALIBRATION LABORATORY Co.,LTD. Ltuumrmh LABORATORY {‘n..ITn

Prosert Marukit B . Livishron, B

d 5

{l C
el
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR
FOR
NOMENCLATURE B VIBRATION METER
NOMENCLATURE 3 VIBRATION METER
MANUFACTURER | INSTANTEL
MANUFACTURER 1 INSTANTEL
MODEL/ TYPE i TZIAZSBLTI A2
MODEL /! TYPE 1 TILAISOITIIAZ
SERIAL NO. T UMIZ33UMI2393
SERIAL MO, E UMIZ39EUMI2I93
DATE OF CALIBRATION 4 08 Febrwary 1021
CLID NOL H 151801351
JOBR CONTROL NO. L] FR020T0I2260 ENVIRONMENT CONDITIONS
Tempreraiurs : mEnc Relailve Humidity = (85 15 %R0
CUSTOMER  © UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.

FROCEDURE USED @
This imstrummt was cafirated under procedure N, CLOSCPEE-ME based on 150 16063-21 s calibrecion guideline.
The calisel

£1 500 UDOMSUK 81, SUKHUMYIT ROAD,
BANGCHAK, FHRAKHANDNG, BANGKOK 19260

s perfonsed by ssing Digisd Multimeter, Usiversel Counser and Ponabl Vibratios Calralor
DATE OF RECEIVED : 07 February 2022 DATE OF ISSUED : 10 February 2021 which maintmined by the Calibration Laboratory Con, Lid
REFERENCE STANDARD USED ;

1. Deglied Mukiseier, Waveisk Model 1285 50, 29520,
2. Univarsal Coumer, Hewlett Packand Meded 53154 8N, 248413042,

Repart af calituratien wriwring st ool 8o ko i part. Excopt compiere. Widveat due spgoaval o vhe Callbeatlen Laboraiory Ca, Lid

Calibrated By : Swrwit Fhuanbusabong 3. Partabsle ¥ ibestion Calibraior, The Modal Shop Model 91100 SN, 11424,

Calibration Enginees

TRACEABILITY :
1. The an: tneenble w ional System of Units (1L through Aeronautical Badio of Thadmd Ld

Cenificate Mo, (3-020721, Due Daie 31 Mey 203,
2. The an trmceabli o i Bysiem of Units {513, throuph Asrensutical Radio of Thelesd Lid
Cortificals Mo, 07-007T2/21, Due Date 14 May 2022

Approved By : Mongkol Yosoontom 3. The are menble 1 Sysiem of Units (313, through The Modal Shop, Inc.
Authorized Signatory Centifieats Mo 269,01, Due Dwe 10 November 2022
1 Pebruary 2622 UNCERTAINTY :
The sepomed expanded uscemalmy of menssrement |s sied a3 the sandard unceruinty of measuremons moltiphed

This Caliratien Certificate donuments the tracesh ity (o mathss] gandsrds, which realing ibe ualis of messsroment scoonding be by the coerage facior k= 2,{6 which for & nomal disiribution eormespoinds i & cvaage ality ol wimaely 95 .

e Dntermatbanad Systcn of United 510 B han beem evaluated sccurding 1o e ) i of the 1, y af In Catibration (EA-4T2 8:2015)°
Cerilicate Ne. QI20011260 Certificate No. QZINEIZ60
F3-011-8401-12 page | of 4 FI-H-T1-12 e 2of 4

! [E]55 =)
I.Sﬂﬁ'l'illlﬂ']'uq H l.anmilum'uq
wckrultration E——

L'ILIEMTIUT\ LABORATORY Co.,LTD.

Prasart Manusd B Lssphrsa. B 55 Bor Prasent Masuki 30 Yok 4, Pransn) idasubs iz gl
= =] m ARETRHNEN Fax [-T7R-20T2  wwwksborionoon  E-mabaieficraoorsionon
CLC
g Y
CONDHTION OF CALIBRATION ITEM ; GOOD CALIBRATION DATA
MEASUREMENT RESULTS : (X} without adjmstment { ) adjustment =3. DISPLACEMENT RESULT
CALIBRATION DATA Tesl st $TD Raading | DUMC Reading | Coemestion Uncenaimy
1. ADCELERATION RESULT [ rim { requency | [ mm } ] 0 %ealndg. )
Test paied STD Reading | DAN Reading | Coorestion Unceriainty oy % Mz 0030 0000 2.1
{gk i fequency ) e (gl g} (g (% ofndg } i iz {0 L] 00 1.7
3 50 He 0300 it 00T [ ons 0 He peak oo Q050 .00 L5
(¥ S0 Hz L] DA e Le G S Hz a0 D00 000 13
(%] 50 ke preak 0500 a5z -0.012 L3 o S0Hz 0o ne7l G001 Lz
[ X3 0 He LA a61s S E] 13 ons 100 Ha 0030 noan LX) 2.1
nr 50 Hz fikel] afe 0,019 13 A 100 He a0 D0 0,000 L3
nx 1400 Hz O30 a3ne 0,008 19 A 100 He peak asn 0050 000 L5
4 100 He A4 @410 R (B 006 100 Hz 1860 0060 [ X LE
s 1400 He jreak 0.5 0513 -0.0013 13 o 100 Hz nem no7l -0.001 L2
s 140 Hae ] AL 000G 13 Moo, * means Crliteations marked ™ Kot ANAE Acorediied * in this Certificate hwve beon inchadod fos complatencss.
nr 1680 Ha ALTH ot DA 13 Thio Scopeof Accrediled ARAR Certilicate Mo, ACDM-2814 Version 00E Page | of 55
I VELOCITY RESULT
Test paint STD Resding | DT Reading Cimestion Uncermingy
{ moms ) i frequency ) - i mmis | { s | §mms | £ %olnly )
3 50 H 1000 3082 e 1§ This regper |s valid Tur the abeve stated bavirament's anly.
4 S0 Bke 4000 4062 0,083 LE
5 50 bz peek LY ] 5.0%0 04 LE
6 508 A0 &0ED 0083 LE
7 5082 7000 T.00% 0488 LE
3 100 Hz EXU 1046 0046 1%
1 100 Hz 4000 4,065 0065 15
: 100 Ha pesk S000 501 anm 1 s e
L] 100 Hz A &0E2 0082 18
1 100 Hz T T0ee -0.099 L
Cartificate No, Q13012260 o e Ly
F3-911-04001-12 mpsdel 4

F-911-0481-12 page §of 4

Lanms‘lﬁmuq% |.ana|'n‘lm=rruﬂp.g%é

#ckraltiation < kecabbration
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Certificate of Calibration
Cusiomer
Mame + UNITEID ANALYET AND ENGINEERING CONSLILTANT £0.070 Certifieste No ; 21-ACT-327
Address 81 Soi Udomsuk 41, Sukhumvit Reod. Banpchak, Request Mo | Req-2001-0005

Peskuncn, Banpkok 11260

Uit Under Calibration Details

Mensuresent ilem Azoustic Calitrmor Cliss ¢ 2
Muanufienirer : LARSON DAVES Foomge ¢ 9 [ 14 dB 000 He
o] CALES lierarien States - U

Senal Number L1

D LIAE BF8A.1 1772562

Calilsrution Environment and Detalls

Temperalin {2342°C)
Humidity + 450 Z0%RH )
Barometric Pressure (1013 £1000Pa )
Received Daie + 22 July 2021
Calibration Deme : 4 Augus 1021

Lucution of Calibration : LAB | Acoustic

Calibration Procodhier < In-howse method CP-ACT-02 based on 1BC 60642:2017 Electroacoustics - Sousd calibrators

Reference Standard el Serinl Number Traceahile T Cadibration
Soimd Cafibrator 5V I5A 58079 EEL 14 My H023

THE Multimeser s 147765 NIMT 21 January 2022

Traceahility This ezriiflcate peovidoss waczabilivy of mussurement o recognised national studand, sd o the

relization of the intersational Sysicm of Unies (511

Note

The repomed oacerl

& hased on standard wenertadsty multiplist by the Cenverage Factar k=2, providing o bevel of

wonfidonce approsimaely 95 %,

Calibentid By ¢ -

[fr. Moppadon  Lumngar
Service Calibration Engimeer

Approved By 3
Fdr, Prcit Machavomn
Calihration Engineer Supervisor

lssue Dage = 24 August W21

Th rmskn retaned by ta o . o Thos oot od rum b ot o1 1 L ST ST, Aol L v g L

Mwﬂw

N

CALIBRATION LABORATORY Co.LID.

Yk 4, Prased Marnskd Rl Ladphvao. Banghoi Y083

d Faa 0B-5TS-2G77  wewraHoboamesyoom  E-madums{io-bastey.con

CLC
Accrodned
m e 1T
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE i VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 1 TRLAZGNLTI1AIINT
SERLAL NO, g UMI41061UMI4106
CLID. NO. P 252100974
JOB CONTROL MO 1 120202257
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.

Bl SO0 UDOMSBUK 41, SUKHUMYIT ROAD,

BANGOCHAK, PHREAKHARNDNG, BANCEKOK 10260
DATE OF RECEIVED ; 7 February 2022 DATE OF ISSUED : 10 February 1022

Borpat ol calibiraiion srpering it el be takes i part, Excmt semplite. WS e sppreval of the Cablbeation Labsratery Ce., Lid
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REPORT OF CALIBRATION
FOR

NOMENCLATURE 3 VIBRATION METER
MANUFACTURER s INSTANTEL
MODEL/ TYFE 1 TIAZGLTIIAI
SERIAL N, B UM 4108 TUM14106

DATE OF CALIBRATION E 08 Felrwary 2022

ENVIRONMENT OONDITIONS o

Tempersture 1 mtnc Relative Hemidity :  (55E 15) %R1

PROCEDURE USED :
This instrumest was cafibraled under procedure Mo 1

-CPEE-E hased on 1300 16063-21 as calibrwtion pusdcline
The calitestion was perfonssd by wsing Digial Mulimeier, Usiversal Counter sl Ponabie Vikeation Calfeaing

which maintived by the Calibration Labomtory Oa,, Lad

REFERENCE STANDARD USED

1. Drigital Multimeter, Wavetck Mode] | 281 &N, 39320

1. Usiversal Counter, Hewlen Packard Model 53158 S/, 2608415042

3, Purable Vibewrion Celdosnr, The Modal Shop Model 91100 S, 11424

TRACEABILITY :

1. The: messuremenis are imceable io Iniematonal Syetom of Units (511, Sroagh Acronsetizal Rades of Thailand Lad
Cermificane Mo 05-020772E, Due Daie 31 May 2021

1 The messaramenis are froceabls 0 beiemational Sysicet of Uit (511, Sreugh Asosseticsl Rodio of Thailind Led
Certificats No. 07-007321, Dhie Date 14 My 2022

d Eysiem of Units (51, through The Medal Shop, Inc
Camificate Mo 2645.01, Due Date 18 Movomber 3032,

1 The are imeeable 5o

UNCERTAINTY ©
The reponsd expaded unsenainty of sasasurcssent & staned i the standard wncortainty of messsrement mullipficd

by the coverage facoor & = 200 which for o normal disribution comesponds o 3 coversgs protabilily of appraiaedy 95 %.
It has been evabswed according o the *Evalution of the Uncenainty of Measuremen in Culitestion [EA-402 M:2013)"
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Neme | UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 22-ACT-05
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Unit Under Calitratisn Details
Miasurgment item + Aeoustie Calibrmor Class - 1
Muareslacnnes + SVANTEK Range = G4, 114 dE ' 1000 Hz
Model LSV ISA e I 1T
Serial Number 1 TAZ4E
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Humidity + 080 = 2V %RH §
Baromeine Pressure s (1003 41008 hPa }
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O e wh
Calibration Certificate Calibration Report
Certificate No.: H01TEI-B01-01 Gertificate Mo.: [
Client name: UMITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Equipment e i Msachion: 0.0 pH 1 e
Address: 3 Sni Udomauk 41, Sukhumyit Road, [raP— Woda ey oM
Bangchack, Prakhanong, Bangiok 10260 o Tyma: —
mha: AR WAT.O1 088
Page loci® Date of Calibratson: 1 Maich 2022 Pape 2ol 3
Lscation Charmical Calbraion Lagaariony, NATIIMAL FOOD RETITUTE
Equipment: Ermrmmast Caruien Ambient Terparstn: | 235 2 18 T At w53 1%
Cosdtian of Eqsipmare: Gooxd Coresson
Manufacture METTLER TOLEDD Gosadue ol tha Aesuls of Caibratien
irmiae eimra houss mefnd | WoCK-D02 baet o v
Model: selerraie svatinial [EAM
- L £ Rhurinde Stasdents | Certhed Asfararce Mk
iratruman ) Mg Maoulsciny Canifiame Wo, Dun D
Sarial No.: 1231155210 2.1 O Vonage Calane 230adaT ke
sl Tharroraiar oooT Fusa
D Mo, WAL WAT D1 028S: 20 TIgTe Hge ke WELBTHI PONPE IV sy 3035
Order N 2201793 Cortifand Ravipra ox e Wageegd Espirs Dot
B bl 4 008 [Py o+ bt Sxiies, 19 40 201
Operation N 23617R-D01 5 P buer 8065 (Pamany 541 ls: 53l LU 18 48 2023
£ pH buler W10 (Pamay 5 it Baibos) ) 19 gt T2
Date of Receipt: 29 Febrasry 2022 7 i buter 7081 [Sianciaxd pi uPer Sokusion Ta 16 Uigreh 2022
3 Tres corifuaton n Veuseiis tn The irlmaiong Spvere of Ust |5 Ung
L3 imppreprts bpd 1 B THE 110G Litwrarey doorestiion of Caltration Ma D074
Dats-of Cllnrstion: Yk o 22 mrurants Ho.22 RESC-TISATIS 17028 Labormery Acreciion o Callvatisn b, 0061
10 insmumans W23 REEC-TIER TS 17026 Litswatery Aserediion sl Callvation Mo 052
34 Carified Muferance Mulasaifia. 14 Priasy mmamsssra sathod- Hamed el Laing calboisd
maTarsr, barorraier. and nancesimaterTha Stdax Schden
Prparaion and cufes by CRAcherm Lid i accrediied h
Calibrated by Mir Prarghat Tusnit Approved by A
L5 Carplad Rfemsce Matess Mo 27 BV R HET Lo 3034 2025 B R H-3 Lot 29 06 3030, B
Scimetiwt i R il Lo 330 JUCHY; kel Fpld 410 Lond 24006 3330, The
SUsA SOAMICR [REIGE V] Cérted by CP AT L)
Specialwi, Division of Cakbratien Labormery gt in (50 1200 g so.et: 1M N
Diatn of luaum: 1 March 2022 Ranponibis for the Tecknical Mansgement Taam A, Thin cusificain was carilled orfy ke S nainamen s caltvaes

& Ths

altratn v lanS ScCUEE @1 BT 07 dUm Be0 3cE of caltraon onk;

T arcansinties av o 8 conboisnce probshiny of sppeoskransty G

citaion grarvied by s Thal Laborsizry Accessiaton 5
L e
o s in Pl wmopt walh e prioe weities. speesl of e Maions

tanaTs tHATUAN =

T A 2

T anaslumuny

F-C5-00 Rewigion: 0 Dune: 4

Calibration Report Calibration Report

Cerificate Mo.: 20T
Cartificass Na.:
Equipmaent: pH Viniar Rmachusion: 001 ph 1 i
Equipmant:
Mamutactirer  WETTLER TS WMoal: Sacnris sy el
Mot SevenEaaypH
Sarist Nz Typa: Berch i
fiMe:  UAE WAT 070
. [0 UAE WAT 00985
Duate od Caliration: 1 Wiass 2022 Pageia
Calibrmicrn Resuits: [Dabe of Callbraticn: Pagedof 5
1. CalmrEikan of sH Mater sl arspeniten Compermation
- Loeatian: Charmical Cabbraian Laborlory, MATIONAL FOOD INSTN
Normiasl D Velngs Sasis Mverage indicaior Basdisg Uscarinty Cowerage Eacicr
- {=r] - o [ i Environment Condition: Ambiai Termperaurs M o4 g
am #sHanr #e [T | s ) Faslilvs Huradty B2a +2a
20 ;8 Fr om 200
| am | i [T | [T 200
a0 ] £00 | [T 200 i
| Caondition of this results of Calibration:
T 2 700 [T 240
— t Cateaten Methoa o IEE S W TIE29 by Bormgasscn wih MBnderd tharmasler
1] ™ T [T o
o 1 — i =3 P - Tha Calration iu determined by sampaing &M 3 knawn lsmpenal
m | = 1200 [T [T | TOET) B RTINS FESHISACE MR
wm o FT™ | - The lampn rainin i o] e Isborsiony
B, Cobtwamon of p Mt with Evctrooe | ieut Terrperstar Cornpervnon 028 °C ) Tempansiuns sosse of 1800 | M50 )
Equipmasi: P inctadn Typa: Cormbired Ecrods 2 Midirmacs tarciaid Vatrurimid
[Frovre— METTLES TOLEDS e InL by e = = e s A |
Sarial e Tisensz LY has, E=
HAKNDHELD THERMOWETER 1623 Fall s
Fartarmarcs of Dactrads spnisn [Thves-Peint Caloton st pHA. 347 a1 R0} PEL.T DASLEA S durezd TETR
Parnum Rmtsnce Tharmomens: (PRT) ITA
= Average bsizator R i o -Low T 1 (150 Eursga & . SN
Cartriad Vaia i w i Fe— P— Suppan Ecupman oo Tamparatins Dath [IS0CAL-5) Modsl Earmpa-3 Pha asis. SN 3455527
B2 °C e my ) iy
) 10 wis 1 2
it i i Thin caribcabe o Tacasbis 0 Inisrrevional Syatem of Unis [51 Ui
[ " 2 [T 200
ey = & This ceribaaie wis ool osiy b s brarmer we caibvaed
T 7] » : " = £ This mewsl 3l clbraion wis founsl BCCUra M 35 W e B A OF CRRRIMION DRy
B Cormtion of Catitrated s Sosz
7. Flesu of Cabibrarian x| wimou adusiman AT aEIman
' 0
FoC5-012 Rurvasion: (1) Dval: 14.12-81 1
- LQﬂﬂ']‘jl%l-ﬂQiJﬂN tanaIItNMIUAN
FrOE- Aevedon: 30 Catie 19-12-80 9 9
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Calibration Report

Cartificats Mo, 01 T
Egguipmani: Dngtal Tharmomensr with MTD (oM kiaiar]

(B Bl Modal  SevmsEaaycH

Sarmi M RIS ko UAEWATOINE

Mar e WETTLER TOLEDO
Date of Calbration: § Manck 3033 P
Calibratian point 850, 250 wasl B0 e

Calibration result:

Thoer roee wis Imemareed in bausd Bather dry balhw & minmum depth ol 100 e

Duacrptin of prote. maset L) =N A
Dimensian of [robe : Chameter & . Leager W mn
Shantt matara Stariuns Siaal
T
| Stansan P
UUE Rmsdng  CCH o Cormection Vakes (°C] Konamieer
mpariturs (5] .
o
1 15 00 a1 [r=
an1 5004 a1 0o
51 | 26 003 a1 [T

L
= UG - Lindt Lindir Calraion

Thm rapar uncariainty of massuereT waa bawed on standard uncanianty mipled by Covatap factor e 2, penviding @ bwel of sonfende of
Bppeesimaney B

PR - "W p—

F-CHOA2 Ravishor 00 Daae 341281

nasluauan

od Institute, Ministry of Industry, Thailand \'
e O

‘In" o
Calibration Certificate
Certificate No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGINEERING COMSULTANT CO.LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanang, Bangkok 10260
Pagn Lof 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR
Serial No.: 1122100406
1D No.: UAE.MWAD.004 2548
Order No.: 2200708
‘Operation No.: Z200708-001
Date of Receip! 24 2021
Date of Calibration: 24 November 2021
Calibrated by  Mr.Worapob Seebteng Approved by
Seinntist { Mr.Pheraphat Tuanjit )
Manager, Division of Callbration Laboratery
Date of Issue: 30 Mowember 2021 far thee Tadmn

The e for & of 5%

This Certificabe i msued 0 sccprdance with the condiions of acrediation granted by tha Thai Laboratony Acoeditation Scheme

wivich has issessed the measurement capabilty of the bomiory and its tracesbility to recognized netional standards and & the

units of meEasurement reslized st the comesponding nationsl stendandks lsborstory, This certificate say ot Be r hend oifer

than i Full emcept with the pride s ajprival of the Natinal Facd Inattute. LONMI LAINUAN
91

P00 Revisan: O3 Dane: 14-12:61

National

f Industry, Thailand :F_/

=T 5 17038
€ tpey

F;; National Food Institute, Ministry of Industry, Thailand :F/

2 - . ".J‘ S ”'4 £
- - - -
Calibration Report Calibration Report
Certificate No.: 1200708-001-01 Certificate Mo.: 2200708-001-01
Equipmentz Eiecironi Balence Mo factnoer:  HETTLER TOLECD) Equipmaent: Electrosic Baance Manufacturer;  VETTLER TOLEDD
Mndml: AX 108 DR Mesolution:  (LOM000 of S0001 g Bladel: X 105 D8 Rmsolution: [LOOO] o 00031 g
Sarial Na: 11E200005 0 Mot LA WD TG Serial Ho.: 1121100456 1D Mt LUAE WAC 0047596
Capacitpn 110 g Capacity: 110 g
Date of Calilration: 24 usemser 721 Page 3 ed 4 Date of Calibration: 24 Hoverber 2021 Fagedofd
(= Arsbiart. : BO = A5 C AdeveHumidt: 3 O: 1 W Callbration Results;  (Continued)
Place of Calibration: Ealange Room, UNITED ANILYET AHD ENGIMEERING COMGULTANT £, LTD. ol 5 o0 g
Condition of Equipment: 5ood Dondson
P 1 £ Thils R  Calibrat Calitiration k: Internal Cakbration
1 Cabbration Mamed:  FI Muthod WoHADOL  In-Heuse Mothad based on LKAS Lab 14 1 3919 3. Departure from Nominal Value: {Rangec0-30; Remlion: .00 g )
. Rference Standands:
Raference Standard  Model SerialMe.  Calibrated By Certificate Mo,  Duc Date icerisal Wgum Starciars Yol Awerage Ancing Comaction Urcactsinty | Coversge Facsor
SRandurd Whaight Cliia E1 218wy 1583 s ML 1965 28 siyeeTiner 221 e g s : . P R i
Srantard Waight Cliss E2 15809 1582 s (L 2 sgerier 2021 i i o 0 o o
Instruenent Mol Sarial No. Callbrated By Certificate Mo, ez Dt
Tharm Hygra Mater 1141 il BTH DOSS Gy Rabei QRI-0287 15 Fasnasy 1022 Lol D035 22100 DIDH0 20m) -
% This pantifeatian b tacaabe o 51 UNIT (1] 0arsE? £L8G100 000380 000012 200
4. This CEMIVCaE was CEMMad only o the instrumen: we cafbress, nes 58001 ns0n 0o 200011 Lo
5. This result of calbration was 1ound acrurate os shosm on date and place of calibraten on. 0t 0.138007 510000 000380 3000012 200
Callbration Results;
23 3300 £:10000 LOOK0 -1 I
1. Repeatability of Reading:
'w a3 0450 £.50000 00030 2.5000 14 e
Mornal velee [ g | Standan Duviation of Raadng tg 1 0938085 160000 00 as00025 10
[t BONET 2 1 355085 199998 I 2000013 oo
1] ] 5 295987 =T JLI000 S0 .-
] LR ] o) 0000038 P Aein] nmos 000074 700
- L0080 F) a0 0asy e s ase0mp 100
2 - k'] 30000063 300000 LO0ME 0013 100
A i ol 55 g s placed and movid b varieus secition on pan.
T badanoe reading obtained s phean in the Gaive.
@ o
foanY
1 i 3
£ g 11 ¢ dlC 9 )
suo000 | mon | sagess

w o wn'nqu

F-CE-012 Rawision: 00 Dabe: 14-12-61

F-C5-012 Restson: 00 Dene: 14-12-61



National Food Institute, Ministry of Industry, Thalland \/

TECHNOLOGY FROMOTHON ASSOCTATION (THAILANID-JAPAN)
COHEPOEATE SERVICES 3 EQUIPSEEST CALEREATHIN &R0 TESTING SERVIDES
[0 00 P, SLEANTLIANG, SUANELIAR

TITMRIT FAK 027005 LI

Calibration Repﬂlt Cert.No.: 2ZMM210

Page.: 10i3

Certificate of Calibration

Eartificate Mo.: TIOOTI-001-01 Equipment : Electronic Balance
Equipment: Hectronie Balasca Manufacturer:  VETTLER TOLEDD
PCEREpE Reesuletion: 00001 g/ 08001 9 Manutacturer ; Mettier Tokds
Serlal Woi 1122100406 0 Moz AR WADL I 2HG Model XER205
Capachty: 110 g
Date of Calibration: 14 Hevess ber 2121 Page & of & Bartal Mo, ! CoRaT1ar2
Calihration Besults;  (Continued) I0 No. = UAE WAD D1 2/2563
AR Submitted by : Unied Analyst and Engineering Consulant Co_Lid.
Callbretion Adjustmenty Iniernal Crllbmtion 3 Soi Udomsuk 41, Sukhuml Road
3. Departure from Nominal Value: [ Range: 31 - 108 ; Resolstion: §.0001 | Bangehak, Phakhanong
Bangkok 10260
Porrisal Vaks Sondard Valse fverage Reading Coreqman Unoesainey Cowerage Fachor
(i % o £ gy T w1 " Location : Balance Room
-] 42,200 e —— = —— Received order : 26 Apri 2022
a8 400 9998 o nomis P10 Calibration Date : 28 April 2022
] 45,5099 59999 L00g1 RO in | Ambient Temparature : 15°Codc
55 HIFET bl L0003 ] 108 Ralative Humbdity : %1090 %
® so.som vy s o a0 Calibrated by : Kunehil Prompeat
5 500000 619950 .o nomE 208
» 000003 9359 LRLLE] LOmi8 rL1 - Approved by :
75 7RI 49558 0.0091 D030 108 -
® so.00mE e [T Aeeey a8 { ) Pomithipps Tamesyskul
4 45,0003 BaHE Loz ooz 2 {4 ) Malee Butkruea
® 20,5505 @330 0008z Doz e | { ) Suwit imiai
= = e — e = Issue Date : 29 Apnl 2022

The Uneertainties are fidence probability of approcimnicly 95 %

The nepeitesd WNCETTITY OF IMBSLTEMEnt Was Based o B SANGNs sncertsinty mekiphed by B coverage factor &, providing &

vt of panfdance of Bpprsemater 05 . \
e — ey wenenThidsting

F-C5-0L2 Aeeision: 00 Cltes §4-12-61

Equipmeant ; Elecinomic Batancs CerLNo. 22MM210 Equipmarnt | Electronic Balance: Cert.No.: 2ZZMMZ10
Condition As-Received ; Lhsed Himmy Page: 2 of 3 Condition As-Received : Ulsed [tam Page: 3of 3
Raferanca : 22040642001 Raeferenca ; Z204-054200-1
Procedure uged - Result of calibration z £ 3
Calibration wers conductsd using in-hause calbration procedure CP-0OB01 accarding o direct 2. EMect of off canter load i} 6
3 ingg 5 -

massurament mathod agenst standand wesghi. A mass of 100 g was placed fo various posiion on the pan 4 e o))
Condition of this result of calibeation The weighing maching resding eror obtalned ls given In the table o — —
1. Refarence standard instrumants:- Machon i GMTererncs: Dabwesn

RetumOiy Modsl L DNo. . JestreporiNo,  Dusdate Position1  Position2  Position3  Position 4 Position § aff-contsr and central lsading
1) Ssandsrd Waight Set (E2) 16884 - TORCT3E MM-DO08-21 3 Fab 2023 (g) (g} tg) (g} (g} (g)
2. This certficate is vakd enly io the #em caibrated on date and place of calibration. 0.0002 ~6.0004 0000 o006z 20002 00002

3, This: resull of calbration was made on requested at the point specified by cusiomer,

. Departurs from nominal valys
4, This cestificats is not cartified for any commarcial trensaction, 3 !

5. This cerification is iraceabie to the Inlemational System of Unit. Balance Measurement Covarage
Result of calibration ( ) Without Adjusiment [ * ) ARer Adjustment by (nermal Cafibration Anplied Welght Reading  Correction  Uncertsinty Factor
Range capacity : 0 g i 81 g Resalution  0.00001 o (ah (o) fol {zmg] fk)
81 g o 220 g Resolution 0.0001 0 Unload 0.00000 £.00000 o018 213
Belore Adjustment : 005 0.05001 0000 0018 213
Balance Measurament  Cowerage L 2.10001 -0.00001 a7 211
Applied Waight Reading Correction Uncertainty Facior 1 1.00002 -0.000a2 0.018 208
(g} T T (tmg) (k) 5 5.00003 -0.00003 0.0 200
B0 B0.00004 -0.D0004 0.15 200 20 200008 -0 00008 0048 200
200 189,9890 +0,0001 0.35 200 50 50.00010 -0.00010 0.080 200
Abtar AdjustmEnt ; a0 6000014 000014 015 200
1. Determination of the standard deviation of weighing machine [n=10} A 100.0001 00001 021 200
Applied Weight Standand Deviation 150 150.0001 00001 0.28 200
(g} of Reading (g ) 200 200.0001 -0.0001 035 2,00
80 0.000008
200 0.00005 Tha reporied uncertainty of massurement was based on & standard uncertainty multipied by a coverage

I&cior &, providing & level of confidence of appraximabaly 95 %.

“olo-
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Buis LATTAMAKARSN READ S0 |8, SLUANLLAS
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TH T FAX.A CALIBATEN 508

Cert. No.: Z1TM1876
Page.: 1 of 3

Certificate of Calibration

Equipment ; Hat Ajr Cven Cert. No: 21TM1BTE
Condition As-Recelved :  Usad fem Page.: 2 of 3
Referonce : 2010-070108-1

Frocedurs Used :-

Calibwalion ware conducted using calibration procadure CP-OTD2 acconding to direct maasurement
mebhod with Data Acquisilion which connecied wilh Resistance Temparature Detecior [ RTD ) and
Tharmoceuple Type T.

The ismperature scale wsed was based on [TS-80.

Condition of this resull of calibration
1. Relerance standard instrumant:-

Equipmant : Hot Alr Ovan

Manufacturer : Mammart

Moded : UF 55

Sarial No. : B216.1665

1D M. o UAE WADLOZ7/2558

Subrmitted by © Usiiled Analyat and Engineesing Consultant Co. Lid.
3 Boi Udomsuk 41, Sukhumvil Rosd,
Bangchak, Phrakhanarg,
Bangiok 10260

Location - Lab Floor 2

Racaived Ordar : 28 Oclober 2021

Calibration Date ; 28 Oglober 2021

Ambient Temparatire ; {2 +10)C

Ralative Humidity : ({50+30)%

Calibrated by :

Approved by :

{ F.I-P\umippa Trmamymiou|
{4} Males Butkrea

() Suwit imjai

Fsawe Date

Kunchil Promprat

Appraved Signatory

4 Novembar 2021

The Uncertalmiies are for & confidence probabdlity of approcimacely %5 %

iensn3lannugu

Equipment : Hoit Air Cven Cart, No.: 21TM187E

Condition As-Received : Usad Rem Page.: 3aof 3

Referance : 2100701 0C-1

Result of Calibration - () wWahout Adjustmeant

Function of UUWE* : Temperaluore Source

Fresh air setting : Close

Calibration e wuc Temperature Temperature Overall Cowerage
Paint Sotting | Reading stability unifarmity variation [ 7| Factor
[ ] {'C) [*C ) {£°C) [ [0 [1C) &
1040 1040 104.0 0,11 0,562 0.7z DAZ 2
140.0 140,00 140.0 0.25 1.1 14 1.1 2
180.0 180.0 180.0 0.18 087 1.2 1.1 2

Calibratson Measured Temparature [ “C )
Paint Fosition
(") 1 ] 3 [] 5 [ T [] 0 frof.)
104.0 103.852 | 103.576 | 104.382 | 104.323 | 100.776 | 104015 | 104312 | 104196 | 103907
140.0 140.309 | 140,730 | 140426 | 140.270 | 138.531 | 1300666 | 140.067 | 139.695 | 130750
180.0 180.508 | 180.330 | 1B0.755 | 180618 | 179.796 | 170620 | 1B0.204 | 180.365 | 178.975

Average® : The average of 30 values in sach posifion.

Temperature stability : One-half of the greatest maximum difference of measured smperalure al any one sensor.
Temperature uniformity : The maximum diference of measured temperatures al any sansars and the measured
temgerature &l tha raferance location which are chsarved ot the same tima or at as closa an cbservation fime as
possible ko delerming ihe iemperalure pattam or homaganeity wilhin 1ha chamber under steady-siate conditions
Owerall Variation : The Diflerence of the maximum ard minimum measured temparsiures threughout obsarvation.
UUC* : Uil Under Calibralion

Mote :  The reporied uncertainty of measuramaent was included stability and excluded unilomity .

The reported unceetainty of measurament was based on a standard uncertainty muttiplied by @ coverage
Iacior k, praviding a level of confidenca of approximately 85 %.

-olo-

tanmi‘w'mm}u

Instrument
1) Data Acquisition

Model
349700

Sarial Ne,
MY 4406TE1T

Garl, No,
LMD

2. This cartificase is valid cnly \o tha #em caibrated on date and place of calibration,
3. This cariificason |5 tracaable to the Imemasional Systam of Une,

[ *) Without Adjustment

Function of UUE* : Temparature Source

Frash air satting : Close Enwiranment during calibration
Beginning Finished
Temp. [ °C } 28 26
: S REL.Hurid. { % ) 56 55
" ] [AC Supely { vialt ) 230 230
i
H g i™ s Rel. 51, 1D No.: @
+ Calibration Point
LA A
e Positlon ;| 140, 180} *€| [ 104)°C
1 2115701 | 1SRTDZMT
2 21157002 | 1SRTDEMZ
3 21-15TC03 | 1SRTD2M3
Probe Installation Detalls Dimension of Chambar : 4 1-15TC04 1SRTDZM4
= &0 om D= 02 m 5 21-15TC05 | 1SRTD2MS
b= S0 om w= 040 m 8 21-15TC06 | 1SRTD2/20
= S0 om H= 24 7 21-18TC07 | 15RTDRNMT
Goprciym: DR e 8 21-15TC-08 | 15RTD218
pyet) | z1sTCo8 | 1sATD2ME

5340 FATTANAKARN R

CORPORATE SERVICES & EQUIPMENT CALIBRATHIN ANIN TISTING SERV]

Due Date
20 Jul 2032

S0 . SLUAMLE AR L

Lanmﬁ‘lnimqu
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Certificate of Calibration

et No.. Z2TM1480

Page: 1al 3

Equipmant ; Hat Air Owean

Manutacturer : Memimer

Modal ; UF 55

Serial No. : B8 16856

10 M, UAE WA 0EZTI2588

Subimitted by : Unitad Analyst end Enginearing Consultant Co. Lid.
3 Sol Udomsuk 41, Sukhumyil Road,
Bangehak, Phrakhanong,
Bangkok 10280

Location : Lab Floar 2

Recaivad Order : 18 Oclober 2022

Calibration Date : 18 Oclober 2022

Amibient Temperature : (#:£10)"C

Relative Hurmidity : (B0 30 )%

Calibrated by :

Approved by :

[ ) Pomthippa Tameyakl
[ ) Males Butkruma
[ o) Suwit Imjal

lgsus Date :

Prescha Hiahib

Approved Signatonry

31 Oclober 2022

wnasluAug

A Q046800



Equipmaent - Hat Air Crvan Cart. No: Z2TM1490
Condition As-Recelved :  Used tem Page: Zof3
Reference - 23100875001

Procedure Used :-

Calibration wera conductad using calibralion procedure CP-0TO2 according o drect measuremant
mathad with Data Acguisition which connected with Resistance Temperature Detector ( RTD | and
Thesmocouple Typa T.

The temparaliure scale used was bassd on ITS-80.

Candition of this result of callbration

1. Refarence standard inalrumant:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Dada Acquisition 145700 MY41021843 23ma 10 Jan 2023

2. This certificate is valid only fo the dem calbrated on date and place of calibralion,
3. This certification ks traceabie to the Intemational Systam of Unil

Result of Calibration - 1%} without Adjusimen!

Function of UUC* Temparature Source

Fresh air setting Cloge Envirenmant during calibration
ﬁ Beginning Finishad
fz 3 Ternp. [ °C ) 29 30
REL.Hurnid. { % } 47 41
- .,r? [AC Supaly [ Valt | 221 220
e Ref. Std. 1D Mo @

Calibration Point

Position :| (104)°C | (140,180 ) 'C

1 18-04RTD-01 | 21-04TC01

2 18-4RTD-02 | 21-04TCL2

i R 3 18-4RTD-03 | 21-04TC03

Probe Details : : i : 4 18-04RTD-04 | 21-04TC04
.

a= 50 &m i i 4 5 18-04RTD-06 | 21-D4TC06
e

be S0 em : 3 mn B 1B04RTD-08 | 21-04TC08
=

c= 50 em ) 3 Ly 7 18-04RTD-O7 | 21-D4TC07

Capasity » 0053 o i

18-04RTD-08 | 21-04TC0B
B (rof.) | 18-04RTD-0H | 21-04TC-00

wnansluau

a 1133252

P
TECHNLOGY PROMOTIHIN ASSOCIATION | LAND-JAPAN) ’,Im
CORFORATE SERVICES I BQUEPMENT CALIRRATION AND TESTING SERVICES 3 -—o

S PATTANAKASN BOAD SCH 18, SUANLLIANG, SUANLLIARG BANGEOK

THL. 1371 7-40

MECTIRLTII TR
ERLEATION o

Cart. Mo 21TM1ET4

Certificate of Calibration ol
Equipment : Incubator
Manufacturer - Mammart
Modol : PP 260
Serial No. © VE16.D066
D No. : UAE MIC 03212558
Submitted by : Uriiled Analyst and Enginaering Consullant Ca. Lid.

3 Boi Udomsuk 41, Sukhurmil Road,
Bangchak, Phrakhanang,

Bangkok 10260
Location : Micrebiology Laboratory (302}
Recelved Order : 28 Oclober 2021
Calibration Date 208 - 29 Ociober 2021
Armbient Temperature : (26410 )°C
Relative Humidity : (80230)%
Calibrated by : Kunchit Promprat

Approved by

Appeovad Signatory
{ ) Pomihippa Tameyakul
(¥} Malea Butkruea
() Suewit Imjai

Issue Date - 4 Movembear 2021

The Uncertalaties nre for o confidence probability of approcimately 2%

Equipment : Hed Air Oreany Carl. No.: 22TM1480
Condition As-Receded : Uaed lam Page: 3073
Ratarance ; 2210-05750C-1
f Callbration :- () Without Adjustment
Function of UUG* : Temparalure Source
Fresh air setting - Closa
Calibeadien | UUC* uuer Temperature Temperature Ovarall uncartainiy] Caverage
Point Setting | Reading stability unifarmity Variatian Factor
(e {cy | (c) (2°C) (") (e} | (#C) K
1040 1040 104.0 0.081 13 1.7 042 2
1400 1400 1400 0.14 23 24 1.1 2
180.0 fan.g 180.0 0.21 3.5 a8 13 2
Caliratian Maoasured Temperature | “C )
Pairt Position
(") 1 2 3 4 5 & T B @ fref)
104.0 103,076 | 1038TE | 103777 | 104124 | 104657 | 104426 | 104.0M2 | 103.928 | 104.370
140.0 136.180 | 130188 | 138808 | 138550 | 140,266 | 135622 | 139.253 | 139.385 | 140.368
1800 177830 | 1TB267 | 1TE643 | 1TE7E3 | 181.011 | 180.093 | 179466 | 178.743 | 131278

Average” : The evarage of 30 valuas in each position.
Tempaerature stability : One-hall of Ma graalesl madmum dference of measured temperatune at any one sensm
Tempaorature uniformity ; The maximum diffarnce of measured Iemperatures al any sensors and the measured
temparatura at e refarance location which ars obsarved al 1ha same lime or ot as diose an ohsenation time as
possibie io daterming the emparature panerm of hemogenaity wilhin the charmber under steady-siate conditions.
Overall Variation : The Differsnce of the maximum and minimum measurad emgangiuras throughout cbeerabion
UUC*® = Unit Under Calibraion
Mote : The repored uncertainty of measurement was included stability snd excluced unifarmaty

The reparied uncertainty of maasurement was based on a standard uncertainty multiplisg by & COVRTEDE
facior k. praviding a level of cenfidence of appresimataly 95 %

=ollo-
wnms‘lumu.
a 1133251
Equipmant : Incubator Cerl. No.: 21TM1874
Conditien As-Received | Used llem Page.: 2 of 3
Rlerance . 2110-06850C-1
Procedure Used -
G ion were using procedure: CP-OTOZ acconding fo direct measurement

method with Data Acquisition which connected with Resistance Temperature Detecior { RTD ).
The temperature scale used was based on ITS-80

Caondition of this result of callbration

1. Rafarance slandard instrument:-
instrumant Molel Serial No. Cert. No. Dug Date
1} Data Acquisilion 4E70A MY 44067817 21Lmin 20 Jid 2022

2. This certificale is valid only o the ilem calibrated on dabe and place of calibration.
3. Thig cerlification is raceable to the Intermalional System of Unil.

Result of Calibration = | * ) Withou! Adjustment

Funetion of UUC* : Temparature Souwce

Fresh air setfing : Mol Avaikabs Environment during calibration
Finished
1. i Tamp. { "G ) 22 2
RELHumid. [ % } 2] B0
b ';‘ AT Supply ( Vall | 226 226
@ il
8
" P
8 & ; Ref. Std.
— Pasition : el
Wy S 1 ERTDZ11
2 15RTD2N12
3 1SRTDZ3
Probe Instellstion Datais | Dimension of Chamber : 4 15RTD2/14
as 50 ¢m o= 050 m 5 15RTOH1S
b= 50 em W= 0Ed m B 15RTD220
c= 50 em He 080 m 7 ASRTDBT
; B 1SRTDZ1E
Capasty = 028
 (ral) 1SRTD21G

lﬁﬂﬂ"'ﬁ“mtﬂ}ﬂ



TECHNOLOGY PROMOTION ASSOUIATION (111

ND-JAPAN)
TESTENG SERVICES

1K 1%
HICTELTIITE

CAUBRATION bth

Cart. No.: 22TMET2
Page.: 1af 3

Certificate of Calibration

Equipment : Incubakor Cart. No.: 21TM187T4

Candition As-Recaived | Used llem Page.: 1cf 3

Raferenca : 2110-06980C-1

Result of Calibration :- £ * ) Withoul Adjusiment

Function of UUC® ; Temperature Source

Freah air satling : Mol Available

Callbration | UUC wuce T T Owarall Uncertainty Covaraga
Pair Setting | Reading stabitity uniformity variation Factor
["C) (*C] {*"C) ("G ) [ (*C) {+'C) K
250 25.0 4.5 0,083 025 0.42 0.3 2
Mo 35.0 _/o 0.029 043 075 0.3 2

Calibration Measured Temperature | "C )
Faini Position
[*€) i 2 3 4 5 L] 7 B 8 fref.)
B0 25.007 24.986 24,543 24 889 24653 | 24808 | 24672 24,684 24.768
350 35340 | 35384 35,336 36.307 34,680 35.120 34.813 .96 35.068

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

Temperature stability : Ona-nall of he greatest maximum diference of measured mpenaiure a any one sensor.
T paratine uniformity : The maximem gifaranca of maasured temparatures at any sensars and the measured
tamperatune &t the raference location which ana absarded at the same ime or at as dose an obsenation lime as
passible to determing the tamperature pattem ar homogeneity within the chamber under sbeady-stabs Gondilions.
Owerall Variation : The Difference of the maximum and mirimum measuwed lemparalunes throughout obsenvation
uue® - Unil Under Calibration

Mote | The reparied uncertainty of maasunamant was included stability and axclided uniformity |

The repamad uncerlainty of Measuremenl was based on a standand uncertainty multiplied by a coverage
faclid K. providing 8 leved of confidence of approsimataly 85 %

-odo-

Lanm'm'mqu

Eguipment : lincubator Cent. No.: 22TMET2
Condition As-Received :  Usad ltam Page.: Z2of 3
Raterancs | E205-00030C-3

Procedurs Used -

Calibration wera conducted using calibration procadure CP-OTIZ ascording 1o direct measurement
method with Daks Acquisition which connacted with Resstancs Temparature Detector { RTD ).
The tarperabure scale wsad was based on ITS-90,

Co h ion

1. Referenca standard instrumeand:-
Instrment Moded Serial No. Cert. No. Diue Date
1) Data Acguisiion 340704 MYA44067TB17 29LMID 0 Jul 3022

Z. This cerlificate is valid only 1o the ilem calibrated on date and place of calibration,
4 This certification s recaabla fo the inbemational System of Unit
Result of Calibration ;- {1 Withaut Adjustment

Funclien of UUC" : Tempenalure Source

Eqjuipamant b Lo

Manufacturer : Memman

Mgl PP 260

Serial No. : WE1E DO8E

D Na. ; WAE MIC 03272556

Submitted by : United Anafyst and Engineering Consuitanl Co. Lid.
3 Sai Udomauk 41, Sukhurd Road.
Bangehak, Phrakhanong.
Bangkok 10280

Location : Merohiology Laboraloey [302)

Racalvad Ondar : 3 May 2022

Calltsration Date : & May 2022

Ambient Temperature - (26+10)°C

Relative Humidity : [S0&30 )%

Calitsratod by : Presscha Hishin

C— -

Approved Signatary

Males Butkruea
{ ) Suwil Imjai

{j;Pamlhppa Tameyakul
{}

Issue Date - 11 May 2022

The Unvertaindies are e o confidence prohability ol approximaiely 25%

onmslamugy

Eguipmant : Incubator Cert. Mo.: ZZTMETZ

Condition As-Recelved : Used lbam Page.: 3of 3

Reference - 2205-00030C-3

Result of Calibration :- {*) Witheut Adjustment

Function of UUC® ; Temparature Source

Fresh alr satting : Not Avadabie

Calibration | ULICH e Temperaturs Temperature Drvarall Covarage
Puint Satting | Reading atability unifermity Varlatian Factar
(") (3] ("G} 1+°C) ey 1) [2°C) &
260 %0 280 a.021 .18 0.33 030 2
380 3.0 A0 0.077 0.58 1.B 033 2

Calibration Measured Temperature ( °C |
Point Fosition
{°C) 1 2 3 A 5 -] T B 8 {ref)
250 2622 5146 | 6427 | 25113 | 24068 | 24086 | 24933 | 5017 | 25047
360 35827 | 35238 | 36130 | 36616 | 365920 | 36845 | 36630 | 36761 | 36113

Frash air satting : Nal Avalable Environmen during calibration
Finished
; 4 a Temp. [ °C ) 25 F=]
REL Humid, { % ) B2 57
AC Supply | Vil | 2 221
" Ref, Std.
Position @
1D No.:
1 18-15RTC-0
- 2 15-18RTD-02
~ 3 18-18RTD-03
Frobe Installation Details : Dimension of Chamber : 4 18-16RTD-04
a= 80 com = 0.8 m 5 18-15RTD-05
b= 50 om = (il 1] m B 21-15RTD-08
= L1 om He D80 i T 181 88T 007
g 5 B 18-15RT D-08
b i i 2 iral.} 18-15RTD-02

lﬁﬂﬂ’ﬁ\lﬂ'ﬂQU*

Avarage® | Tha average of 30 values in sach posiian.

Temperature siability : One-hall of the greabesi masimurn difarsnce of measured temperaturs ot any ohe sansor.
Temperatura unlfermity : Tha maximum difference of measured lemperaburas al any sensars and e measured
lemperalure a% Be refarence localion which are chsarved ai ihe same fime or af as dose an absarcaiion lima as
possible to deferming the femperature patiemn or homogensity within ihe chamber under steady-state conditions.
Onwarall Variation : The Differanca of the maximum and minmuem measuned lemperatures throughout chsarvation
UUCT 3 Unit Undar Calibration

HNote ;  The reported uncanainty of messurement was incuded stability ard excluded uniformity .

The reparted uncestainty of maasuremant was based on A slandand uncartainty mulliplied by 8 cowsrage
Eactor k, providing a level of confidence of appraximalely 55 %

«olio-
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TECHNOLOGY PROMOTION ASSDCTATIHON (THAILAND-JAFAK)

CORFMRATE SERVICES X EQUIFMENT CALIBRATION AND TESTING

S PATTANAKARK ROAD 5
THi.

SLLANLIUANG. SLLANLUAMNG BANG

W07 AN 01T

A I ——

Cerl, No.: 22TMEE3

Page.. 10l 3
- ey FaPt L .
Certificate of Calibration
Equipmient : Imcuibatar
Manufacturer ; Mamimsart
Model : IFF 260
Serial No. : WE1Bmar
D No. = UAEMIC JO325589
Submitted by : United Analyst 8nd Engineering Consultant Co. Lid

3 5ol Udomsuk 41, Sulkhumvil Road,

Bangchak, Phrakhanang,

Bangkok 10260
Lecation @ Microbiolagy Laboratory
Received Crdar : T April 2022
Callbration Date : T il 2022
Amblent Temperature : (2621D)°C
Relative Humidity : (50230 )%
Callbrated by = Prawil Sodavilchil
P |

Appreved Signatory
{ ) Pornihippa Tameyakul
{¥) Males Bubiruea
{ ) Suwil bmjai
Issue Date : 18 Agril 2022
urf = " Skt sl Tesllag %
]
enaslumugu
A DD4DZ48

Equipment : Incubalor Cert. No.: 22TMEG]
Condition As-Recelved : Usad lam Page.: 3af 3
Reforance : 2204-00160C-1

Result of Calibratien ;- (* ) Without Adustment
Function of UUC" : Tamparature Source

Frash air setting : Closs

Calloration wuce uucs Termparature Temperature Owerall i Coverags
Point Setting | Reading slability uniformity Varlation i Factar
("c}) {*C) L") (2°C) (°C) {°c) (2C) k
35.0 380 380 0.12 053 Q.78 0.30 F

Calibration Moasured Temparature ( 'C )
Point Positien
(¢} 7 T 3 T 5 T &« [ s [ & [ 7 ] & [sem
350 35170 | 35187 | 34038 | 34844 | 34816 | 3a85¢ | 34584 | 34730 | 34780

Average* : The average of 30 valuas in sach position,

Temperature stability : One-half of the graamst maximum difference of measured (emperalune B any one Sensor.
Temperature unifermity : The maximum difference of measured lamperalures ai any sansors and the measured
tamperalune at the referenca localion which are chasrvad o the same fime or 84 as close an chservation tima as
possible io cabarmine the lempearature patism or homagensity within the chambar under staady-stale conditions
Owerall Variation : The Dillerance of ihe masimum and minimum measured femperatures throughout chsenation,
UUC*® 1 Unit Under Calibration

Nota The reparied uncertainty of measuremant was incuded stability Bnd exciuded wniformity

The reported uncarainty of measurament was basad on & standard uncertainty mulliplied by a coverage
factor &, providing & leved of confidence of approximataly 85 3%,

-pllo-

wneslumuau
a 1104309

A

Eguipment : Incubaler Cart, No.: 22TMS63
Condition As-Received :  Usad tam Page.: 2al 3
Reference : Z204-00780C-1

Procedure Used :-
Cafibmation ware conducted wsing calibratan preceduse CP-OTOZ accarding 1o direct meaasdrement
metod with Data Acquisision which connected with Reslslance Temperalure Detectar [ RTD ).
The temperature scale used wis Dased on ITS-80,
Condition of this result of calibration
i. Reference standard instramant:-

Instrumaent Modal Sarial No. Cart, No, Due Date
1) Data Acguisition J49T0A MY 4E0GTET LMD 20 Jul 2022

2. This cartificata is valid anly b the item calibraled on date and place of calibratian
3, Thes canification is Iraceabla 1o tha International System of Linit

Ragult of Calibration :- {* ) Without Adjusément
Function of ULC* : Tamparature Source
Frash air setting : Close Environment during calibration
Tamp. | "C } 268 26
REL Humid. { % ) B0 62
AL Supply ( Vol ) 20 2
" ﬁ'f. m_
Position :
1D Na,;
1 15RTDZM1
2 15RTO2M2
3 15RTD2M3
Prabe Installation Details : Dimension af Chamber - 4 15RTD2M4
a= &0 ow b= 050 m 5 1SRTO2ME
he  BO e W= 064 m [ 1SRTOZME
im 50 Em fin 68 m 7 1SRTO2NT
N : [ 15RTDRME
Factoy L 8 (ref, ) 1SRTDEN S

wnesluamunay
a 1104310

LINE Fiet 58,00 8- 100008 52 P 020

References Certificate Number. : 22TM563

Equipment : Incubator

Model : IPP260
Serial No. :  V615.0187
ID No. : UAE.MIC.003/2559

Manufacturer : Memmert
Calibration Point : 35 °C
Unit Under Calibration Setting : 35.0 °C

:f; 4
=] [=]
1
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H ' Hi2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §ras
CORPFIHATE SERVICES b EQUIFMENT CALEERATION AND TESTING SERVICES 5=y
8, SLUARLLIANG, SLUANLUANG IANGEDE 12581 et

440 PATTANAKARN ROAD
HECTRT

TEL SIFIT-M0T PAK nas CALBRATIN B
Cert. No_: Z2TMI3Z
N » =
Certificate of Calibration P Lo
Equipment : Watar Bath
Manudacturer ; Mammert
Moded : WNE 14
Sarial No. ; LA16.0514
1D No. : UAE MIC 02072561
Submitted by : Urited Analysl and Engineering Consullant Co. Lid.
3 S0l Udomauk 41, Sukhumil Rosd,
Bangchak, Phrakhanang,
Bangiok 10280
Location : Microbiclogy Laboratary
Recaived Order : 17 Fabruary 2022
Calibration Date : 17 Fabruary 2022
Ambient Temperature : (26 £10 )G
Relative Humidity : (50 £30 )%
Calibrated by - Suwil Imyai

— .
nalory

{ 4 Pomthippa Tameyakul
1+ ) Malea Butiousa

lsswe Date - 22 February 2022

Thie Uncertainties wre far o confldence prabability of spproximasely 93 %

arviicans By S e T

anasluaiugm

A DN3BO36

Equipment : Water Bath Cert. No.: 22TMEE2
Condition As-Received : Used llem Fage.: 3 of 3
Rafarancs : 22020444005
Result of Callbration ;- [ * ] Wilhoul Adjustment
Function of ULE" : Tamparating Seurs
Calibration uue* wuc* Avaragh” Standard Reading [ °C )
point Batiing Reading Position
() () (a3 1 2 3 4 5 [rel.]
44.5 44 5 44.5 44 546 44 51T 44 813 44 837 44 578
8.0 0.0 S0.0 50.088 50.051 50036 B0,061 80,092
E':::i‘"’" Uniformity | Stability Ungertalnty '::::‘r"’
("c}) {'C) (2°C) (£"C) L]
44.5 AT 0043 0.15 F
500 a1 D2 0.15 2

Avarage” : The avaraga of 30 values in ssch position.

Unifarmity : Tha maximum difference of meesured emperabures at any sensars and the measured temparabure
at tha rederence locafion which am absarved a1 the same fime or af as dose an absarvation Sme a5 possible
o determing the peraiure patiarn or harr v wilhin the chamber under sieady-stale conditions
Stability : One-half of the preatast maximum difference of measured lemparaiure &l any one probe.

UuC® Uit Under Cakbration

Note : The repaned uncanainty of measuremen! was included stabiity and excuded unifanmity.

The reporied uncartainty of measurement was based on A standand uncestainly mulliplied by &
cenvarage factor k, providing a level of confidence of approcdmataly 35 %,

-ola-

Lanm{lu'Mu

a 1096052

Equipment : Water Bath Cert. No.: Z2TM332
Condition As-Received :  Used fiem Page.: 2 of 3
Rafarance 202044400-5

Procadure Usad :-

Calibration wara conducied using in-house calbration procedure CPOT04  acconding o direct
massuramant method with Dala Acguisiion which conmscied with Industrial Platirum Resistancs
Thamematar | IPRT

The temparatura scale wsed was basad on ITS-B0.
Condition of this result of calibration
1. Refamncs standard instrument:

Instrumant Madel Sarial No, Cart. No, Due Date
1 ) Data Acquisition 340704 MY 8406TE1T 21L810 20 Ju 2022

2, This cartificate (s valid only 1o the ilem calibested on dale and place of calbration.
4. This cantifization i3 Iracaabla to the nlemetions Systam of Uik
Result of Calibration == £ ) Without Agjustmsant

Funetion af UC® «

Temparature Source:

Environmantal AC Voltage Supply
1) [%R.H. ) { walt)
Beginning of Calibration 21 (3 229
Finished of Calibration z2 56 230
K Raf, S1d.
Paosition : 1D No.:
1 TORC143
g 2 TORC144
& k] TORC145
i 4 TORC148
S{ref.) TORC147
Front
tanaslumunm

a 1036053

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAI
CORPORAT VICES & EQUEFMENT CALDERA TN AND TESTING i
A PATTANAR ARN ROAD S 18, SLUARE LIANG, S1LUA KT LUANT IANTR00E

AN

T PAK B-Thie e CALIBATION

Cert. No.: 22TM333

Certificate of Calibration Page. #0f3
Equipment : Water Bath
Marnufacturer : ea—
Maodal © WNE 14
Eerial No. : L4 16, 606
A0kho. 2 UAE.MIC 0022560
Submitted by : Unisad #nalyst and Enginearing Gorsuliant Ca.,Ltd,

3 Spi Udomsuk 41, Sulchumuit Road,
Bangehak, Phrakhanang,

Bargkek 10260
Location ; Migrabiclogy Leborabary
Received Order @ 17 February 2022
Calibraticn Date - 17 February 2022
Ambient Termperature | {2B210)C
Relative Hurmidily : {50230)%
Calibrated by : Suwil Irmgai

Approved by :

Aporaved Signalony
tfl Pomithippa  Tameysil
{* ] Malae Buikrusa

Isgue Date : Z2 Fabruary 2022
The Unverta

s e for o confidence probability of appreximaiely 955

“anaslumuny



Equipmant | Watar Bath Cart. No.: 22TM323 Equipment : Watar Bath Cart, No.: Z2THII3

Condition As-Received | Ussd |lam Page.: 2 af 3 Condition As-Received : Used lem Page.: 3of 3
Reference : 2202-044400C-3 Raferance TA2-04440C-3
Procedure Used @« Result of Calibration ;- ([ * ] ‘Wilhout Adjustrent
Callbratian wers conguctag usng in-house calbration procedure CP-OTHM  according 1o direet Functian of UUC* : Tamparature Sourca
measurement mathod weh Data Acqulsiion whech connactad win Industrial Platmum Rasistance ‘Callbration uuce T Awerage® Btandard Reading | C |
Thermometer { IPRT ) = H -
paoint Satiing Reading Position
ﬂuhmpﬂrﬂlmxﬂeusﬁd_msbﬂndunﬂs-ﬂ{} () ) (e 1 | 2 | 3 | 3 | T iret)
Condition of this resiult of calibiration iy e e T T T T T
1. Reference slandand mslument- -
Imstrument Modal Sorial No. Cart. Mo, Dus Data Calibration UnHfarmity | Stabllity Uncertainty Coverage
1) Dala Acquisition 38704 WY44067817 29LMID 20 Jul 2022 paint Factor
2, This cerificata is vakd onéy 1o he bem calibrated on date and place of calibration. (*c) (] ("G} 1£%C) [
3, This cerdification is fraceabls to tha Intemalional Sysiem af Linil. |_ 44.5 013 D.0AT iK1 z
Fustll gl bration ;- 1 Mok Aedalent Average* : The average of 30 valuas in gach position
bbbt il Vo Poc) Uniformity : The maximum difference of measured temperaturas at any sansors and the measuned iemparatun
Enviranmental AC Valage Supply i the refarance locafion which are ohserved at the same 8me or at as cose an observatian ime 85 possbia
(G} {WAH. ) | Wit ) to detarmine the iempearabure pattem ar homogenaity within the chamber under sieady-state conditions.
Beginning of Calibration 1 65 229 Siability ; One-half of ihe grealest mesimum dilference of messured lsmpersiure 8f any cne probs,
Finished of Calibration 2 5 230 WWE* @ Unit Linder Calibraton
e Note = The reported uncertainty of measuremen! was inciluded slabiity and sxciuded unifarmity.
| i 1D Na.: The reported uncarteinty of measurement was Dasad on & standard uncertanly mulliphed by &
E I 1 TORC143 covarage facior &, providing & leval of confidence of approaimataly 85 5,
1 3 3 TORC 144
P Hrer) .' 3 TORC145 -olla-
4 TORC146
Sirat. ) TORC14T

LE]ﬂﬁTi‘N Laﬂm'ﬂa-u

of Industry, Thalland ?/ E!; MNational Food Institute, Ministry of Indusiry, T

Calibration Certificate Calibration Report

Certificate No.: 2I00705-001-01 Certificate Mo 220070500101
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD. Equipment: b A o i
Address: 3 Soi Udomsuk 41, Sukhumvit Road, T — Rassietions MO 2
10268 Serlsl Mo BIOTOIANIY 1D Ko.1 LA MIC DO/ 3553
cappcityl E200 0
g e Dakn ol 28 howwmzer 30 Page 2 o1 3
Ambiert’ My oz 06 T Relyrer Moty W s 38 &
Equipment: Elactronic Bakance Place of Calibration: 306 Batance Apom, URITIED AMALYST AN EMGINEERING COMSULTANT 00, LTE:
Condition of Equapment! Good Condie
Condition of This Besults of Calibration:
Manufacturer: METTLER TOLEDO 1. Gl Fthadk L Plathod WAL Jn-House Meiiod based on LIRAS: Liks 14 = 2014
L Rference Standands
Model: Meg0as 01 Refercnce Standard Modsl  SedalMe,  Calbated By Cectificate Mo,  DusDats
aNaeT Weigtt Cass £2 1-5lrg BIDEIESH = Rl et 12 Xy 22
ik 53
Serial No.: BOOTO1031L Snandard Weight Jass E2 15005 maCERA LN o5 Mo 18 Jarniary
Instrumant Hgde| SarlalNo,  Calibrated By Certificate Mo, Dk Date
Tresmao-tagrn Meter PONPE 450 WFLETH D017 Quasiity Apbiom gR21-009 15 Febnary 227
ID Neo.: UAE.MIC.008/ 2553

3. Thes eartfieation & wracesbie o 51 UWIT
4, Thitg certificai was castfad orfy for Usk Fetrument sz caltrstbed

&dﬂh: 2200705 £, This resull of cabbration was found acoerste an shown of die 300 place of cylbraton oy,

Calibration Results:
Operation No.: 2300705-001 1, Repeatability af Reading:

Receipt: 24 Movember 2021 Wemia Vo [ g ) Stanciard Dennzcn of Readrg igl
i m [0
-01] 000043

Date of Calibration: 24 November 2021

2. Off-Center Errors

A s of WO 5 s placed ard moved 18 o pasiion on pan.
Calibrated by  Mrumpan Pimsei Approved by "W ik i il K v 1 iy

Seientist { Mr.Pharaphat. Tuanjit )
[Marages, Division of Calibraticn Laboratary
Dt of Tssus: 38 Hewember 021 Remponsite for the Techabcal Mansgemant Tesm
Tha are for & af S5

This Cartificate is issuad In sooormance with e conditions of acorediation granied by the Thal Laborstory Accraditation Schame: THasaem T ]

wtich has assesssd U Masunement capatilty of the (sborstory and its traceabiity 10 recogrized rationsl standands and to the Lo )

urits of resbzed o e ] rational standants lshoratory. This certficate may et be oifer am

then in Nl #xcept with the prior written spproval of the Matioral Food [natitcs. LN a3l
q

F-O5-005 Revision: 00 Dete: 14-02-41 F-C5-0L2 Revigior 00 Debe: 14-12-01
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Food Institute, Minist

- 0

Calibration Report

Certificate No.: 1300705-001-01
Equipmant: Placimeic Baliace Manetacturar;  METTLER TOREDG
Medal: PS5 Resclution: G001 ¢
Serial Mo, BOTILENIL 10 Mew: UAE MICIDE/553
Capacity: 829
Date of Calibration: 24 e 23 Paps 3 0l 3

Calibration Results:  {Continued)
Calibation Ranga: 0500 g

l:-|mrlﬂmrl:| Irkermal Calibration
3. Departure from Nominal Value:

Horinal Vaue Standas Ve Fremrage Readng Corersion Unpesiainty Coeerage Fecior
L i ] ] gl 4 14 g | L3
el [ Y om 000088 208
0t 190 o) oot n00gEs |
L'} 1.5500 £.500 0o 1LIIER 109

1 1.0800 10 | oo DR 190
5 53000 000 D0 0.D0EE 230
I 100030 13.050 1] g0 1
20 00000 D 0o 000080 200
5 L) 3,501 091 0.00069 200
P 35558 w00 000 005069 m |
109 3000008 100008 005 20800 2o
1% 1000955 150,098 0.0%0 G001 L0
i) 2000001 199.959 .58 1] 200
308 M 0331 500050 D By 2m |
w0 4000050 A 2401 1w 2m |
550 A 500001 L2001 oz 20
80 539,3558 &850 aeon 2083 20

The: repored uncertainty of maaseement s based on @ stardasd uncertaiety mukipbed by & cowerege factor &, peowiding &
Il ot conmfidence of approedTnely 35 %

P50 Revision: DO Data: 14.12:61

Cadbration Cartficats 10
THITB-0-M0 T T-RE0-TH

METTLER TOLEDO -

of Industry, Thailand \/

Calzresen Coribone i0
8-050-0a0722-ACC-TH

METTLER TOLEDO

Ibudiior-Tobede (Thaland) Lig.

B854 - BAGY Losaln Ad. Bangna Ta Sub-Distrot
Sengna Distric. Bangeck 10260

=88 2721 (8

WCTH TS VTS
CALIBEATION DOET

W T-Tor. Surwca Susper . com

Accuracy Calibration Certificate

Customer
Company: Aifnted Aeslyal ans Engineerng Conscinl So, L
Adcmes 3 Sai Udam Sus 41, Sulum 189, , Bang Chak
Oty Prm Kranong Caomant: Siw Chamnos
Zip | Postal: 026
Stadi ¢ Prowincs Bargkos
ot hairmbar:
LU
2 S i
Waighing Devica
Monufacturer; Winsiar Toleria Insinumem Type: Wmgring InsTumen
Mot MESOST it Moo LIAE WIE DOBSSS
Berind Mo BOOTEE11 Termisal Mode: o
Buliding: e Terminal Geral b L)
Ficot: 2 Trrrinal dmt Mo L]
Room: Bulancn o (206

WETTLER: TOLEDH Work Instruction:

This cakbewhion carficain contsins meassuesments fr ds Foend calibraiion, Mo As Le¥ calipraiion was perfomed becous

wivs noi modTed afer As Found calfeaion. Thenglons, nasuits ke A Laf esnespsnd 19 As Foend
Tha senstivty/spen of i wexgniry NSIUTET wis SOFSA0S DElE CHUTWSON WiT) & il wegel

In actomance with EURAMET 018 {1 UZ015), the 1251 a5 Wais Sl clixl 5 il ha Speciie ues of thi saighing devios o in

AeEmmmaduie spaciic calibion mndiions.

s Bl s L qu

Slwi 328 °C End 563 %
2 Found Cablbsation Dl a0 Calbesior:
A Lt Calitration Dite: Liiad
I Chaim -Ap T3 T
_
B Hassasom Tassanponissdnid
Bt Siiyom
O Swrmche B
Bftmas Veiis 1 T1E & METTLER MCeEnd Fape 1of 5

gt o 21811
Farm Farsber FIDXC

THm 7 g e 6 Ty A Ry PRI

B ——1 1)1y ] LY Y110

Caltraton Carificain 0
THZOSE-008-04 017 22-ACC- TH

METTLER TOLEDO

Vice

Emor of Indication

Measurement Results
Rapaatabiity
Tast Load: 200 g
TN,
Ll 9
1 A0 g [ i Lk Te d
e
z 001 g WA
o’ L ]
3 200,001 g W
4 ha -
5 [ 1
" ik 1 Il
7 200,001 g [
L 300 g b,
W 20 hai,
0 20,001 g i,
Standsr DM g -
The o om Im graph repremeas Ihg resdabing ol s sngetatral mhah e
oal wan periaeed
“hn rovke of e grazt me e spae e simckis rebo o e Ao
¥t P o sw.
Eccaniricity
Teasi Load: 200 g
ECNECTTEECTE 0
1 200.601 A, |
L | 1a
3 2001 g i [
1 200,002 g A, |
1 200,002 § [ |
5 008 g oy | ba
£ - s
A b
o i g i AaF
Thes " o (et receen=ta oa risadisilly 5 e iargarimrval in which
8 LE31 Was BETITIL
ULTTLEA TOLEDD Pagiols

e '""i.‘ﬂﬂﬂ’l‘a‘lﬂﬂ‘)‘l.lﬂu

A Fousd

2 000 g 2
2 000 g 2
a4 3
5 100.000 g 0o g 2
L] 150.000 g 0.0 g 2
7 ;00M g oo g 2
[ W00H g fuea g 2
g 400001 g onog
i0 HOE g omig 2
" S00.0M g ooog 2
! As Pourd
* AxLeht
I
E ...... P .. 0 N 7= b~ Fur g gty o P st
i el inreaiY] resmARTeT, poSHS
H 2w shwr ne man et T
B oae T devo g ol Siplaped
a

Cabbridan: Powits (5]

T unceraniy sised & the ey

e e

ity i ciibra Eos ckisises by mutbplyieg t
1o ELIRAMET og-t8. The vakie of the: massurard Res sitfis e assg

EHENGAT COmMrm UrCe Ry by e
cirerage facior k - which £an ke luger than 2 acoon

o viSLES Wit @ prosainy of Sppresnaety 955

TH el i PO M o mssslmning evicon mandel conditicns and B setings of the weighing netrsest when i ss calboed
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Caltration Cenficata 1D
THISE-D0E-0407T22-A0C-TH

METTLER TOLEDO Scrvice

Test Equipmant

Al wghts ussd tor matciogicsl meing A tacsabie I nationsl or emationsl sandecas. Ten wegsts wer caltmed and cenied by
an acored s cAkbration labomatory,

Wmight S 1 CHMIL FE
Weight Ses Mo WEN D ol issue D-4ud-2029
Cenniboana Munbar SO0 57200 Cabraten Dua Oue OF-dul-2333

‘Waght Bt 2 CIMIL E2

WG S Ne wss Dot i s FI-Fyb T

Centiicain Mimber RN Cabbeation Dus Daie 1h-hyg-202

Therme Hygromete:

Equipmeni Mo, IN1E1 Dato of Isgue Tedun-2021

Comtficatn Mumbe: 2iHiz Cabtratun Dun Oste @i-hun-2073
Ramarks.

FAGT adustmant lenctioralty scivmed

Egawmers comiiion. Good

i, calivraion acoonding in cusomers procedurn
Cabliation Swia ot decide by caliiwion horkony

(£l ol Saseruibin) Saction

Tem ifformaslion below and sy stschmenis i fhe cefibotion cerilicate ans not pan of the sooredied caktraion.

SUETILER Touoe Page 4 01§
s e —

e anEs AU

TECHNULOGY PROSMOTION ASSOUIATION ITHAILAND- JAPAN)
CIRFORATIE SERVICES 3 BOURPMENT CALERRATION AN TESTIRNG SERVICES

Sk AT AR ARSE BOATY S0 10, SUANL LR SEAN LN HANGEROK 125
TIL DTIT-RN00IT PAK, 027
Cert. Nou: 22ThE0
- - - g . -
Certificate of Calibration Pager fiob

Equipment : Aurinziave
Manufacturer - ML
Maodel : CL-40L
Serial No._ - BOZEEL
D Na. UAE MIC. 01472550
Submitted by : Unnited Analys! and Enginearng Consulam Co. L.

3 Sai Udomauk 41, Sukbumyil Road,

Bangshak, Phrakhanong,

Bangiok 10280
Location : Air dnatysis Unit
Received Order : 17 Fabruary 2022
Calibration Date : 17 Fabruary 2022
Ambient Temperature ; {210 )°C
Relative Humidity : (50+30)%
Calibrated by Kunchil Fromaral

Approved by :
Approved Signatary
i Frl Pamthippa  Tameyakul
i | Malea Butkruaa
[ 1 Suwi imjal

Issua Date : 2 February 2022

The Uncertainties are for a confldence probability of approximaiely 95%

nasluauan

A ANTENET

Calibrmhon Cartficals 10
THRUEB-0E-0A AL TH

METTLER TOLEDO Service

Maasurement Uncartainty of the Weighing Instrument in Use

A 15 T EWpanOEd UroETtanGy Wit K22 in usa. The tnmats Shall e ussd for iha estimaticn of the uncarnsinly under corsiterason of

T mréors of indheaBon, T vk M sepimaints i el insd indisaros i e U ol meeius o Be didon

T peranre cooffcient for he evabuamon ol (e MEasurenest LnoeBnty n o, 8- 1K
Tamparatrn rangs o= sin for the mashation of the measursmasl soeirny N e K
Lineariraton of Lngactainty Dauation

1] moo1g B0 Uy & 1.2 g BOBESp R [

To eptimize he siandity of he Fnparzaion. besdes of e 2ee0 e orly noreasing mepsprement poitls with o si loaed of 5% of e
ITRRRTaEL g G MegE ane Lk for e cakuliion of e el eguason.

Ayt andl Fakatve Masaursmant Uncarainty = Ui ko Virious Ne? |sdicaions |Exampls)

oz g timg LB% Hih [T
T 12mg 020% M M
209 idmg 2% ok L)
EXO00 g 24mg nossa% ni M
A0 13mg Ll ks A
F 3
¥
5
i i
i i
E B
i H
gnang Feange | et bl
As Fourd ALt
Echwwrs e | TVE 3 EUETILER TOLESD Pags 5ol &
Raporson 20811 e L L T

oo AEIEEEEET e lumungu

Egquipmant ; Aufoclag Cert. No.: 22TMBES
Condition As-Received :  Lisad ltam Page.: 2af 3
Raference | 2202044401

Procedire Used |-
Calibration were conducted using in-house calbration procedure CP-OTO3 accanding (o dinact
measursmant methad with Data Acquisition which connectad with Themocouphes Typa T
Thee lemperature scale used was based on 1T5-80,
Condition of this result of calibration
1. Reference standard instrument-

Instrumant Model Serial No. Cart. No. Due Date
1} Data Acquisition 349704 MY44035217 Z1LM30 23 Dec 2022

2. This cariificate is valid anly bo the ilam calibrated on dste and placs of calibration,

3. This carification is raceshle fo the Infernational System of Linit

4. This resull of calibration covers laboratory autoclaves for tha stanlization of goods and matenal which
could be infected with orpanisms categorized as Hazard Group 1, 2 and 3™

{** = Categorization of pathogans according to hazard and catagoras of contanment. sacond adtan, 1590 |
H dogs nat cover aulnclaves for use with matarial infect with organisms in Hazard Group 4, Tor which
complete contalnment and sierilizatien of infecied condansals is considered io be essenial.

This result of calibration does not apply o sierlizers or disinfectors used for medical, dandal, pharmaceutical
or valetinary purpeeas which are directny concarned with patiant care, or those used for fabrics subjected to
sharfization which ane required fo be dry at the and of cyda

Result of Calibration :- [ * ) Withoul Adjusimans
Function of UUC : Temperatue Scurce
— i Environmental
| ("C) [ (%RH.}|  {Vel)
— Beginning of Calibrstion 2r ] 224
Finished of Calibration 27 (=] 226
1
Red. Sid.
2|le— Pesition Deseriptian pE
0.
1= |Canler of chamber F20TC-01
-_— 2= [Temparabure sensor F2-10TC-02
3= Exhausi pan 22-10TC-03

@naslun

a 1N9RNR1



Equipment : Audoclave Cert No.: 22TMEB
Gondition As-Received :  Used Item Page.: 3of 3
Reference - 2H02-044400C-1
Result of Calibration ;= (* ) Withoul Adjustment
Operating paramater Sl : Tempersture = 122 °C
Bllil‘llllgﬂoll period = 30 rinuba
g uuec* Avarage” Pressure Caverage
Sefting | Reading | Position | Standard Reading gz Reading Bt Factor
{“ch (G (*C}) (') (MPa) | (£°C) k
1 122,373
132 122 2 122.421 032 0,12 1.2 2
3 122.292

Average® : The average of 30 values in each pasition

Stability : One-half of the preatest maximum differsnce of measuwred tamperatune 81 any ona probe.
ULIC* : Unit Undar Calibration

Mate :  The reported wncanainty of messuremant was included alability and axcheded uniformity

The raparied uncertainty of measurement was basad on & slandard uncanainly mullipied by a
ocaverage facior k, providing a levael of confidence of spproximalely 85 %.

afp-

@nasluAIuAN

a 1N9RMARN

'Hmsa.m:.cn.fa.a'?\:m an TO'I-EDO Service

Measurement Results

s Fogng
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m A Laft 1§
e
A
m
o "
e "
s 2=
s u "
A
A
[
s
SEwrced
o 0.00008 g [
Tha ' inthe guaph momanris o ssdabiity o the sanga'nissval in wach B
184 et T
Thes rmata of 1h grpt 558 Eaand Lgsan s EaSAS wnsad of 148 Sl
[Ere———
B
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Tead Lokd: 890 §
1 120.0000 g L]
2 I i g hiA
a g A
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Calibeation Cartificais 1D
i METTLER TOLE

Matter-Toman (Thaand) Lia
B4 - 242 Lasalle R Bangra Tad Sub-Desmol
Bangra Disvier, Bangiom 10780

ol I
MT-TH SeracaSupporig@mt com B NS TS 1238
CALESRANION 3383
Accuracy Calibration Certificate
Cusiomer
Company: Linfnd Ansiyst and ©rgnamng Conmiltant o, L
AT 3 Fod Ugge Fuk 41, Fukhomef R, Bang Coake
ey Phm Khanong [=T Surait Crawol
Op § Postat: 1080
Hiale | Provinos: Bargok
e TTITTTIT
Waighing Device
danufosiuner Memiar Toleda Instrurrent Typa: Wmgring InsTumen
Mot AR5 il Nerioir LAE AR O1G858
Seriad Mo ik e Tarmisal Mo s
Buliding: i) Terminal Berial 0. L)
Foar: z Terminal irsat Mo s
[r— Bnisncn Aooe 2 (206]

Caltruson Guideine: ELFAMET o 10y, 4.0 (117
METTLER TOLEDD "Wk Instvuetion: CPWDI20

This cabbv aton cedTodie comaing medsuenents ' as Found calibraiion b As Leh cabtadion sas pefemes Decause e deeoe
s ot meding wiar An Foung cabratios, Thension, s

As Lafl camsenens 1o As Found

This sissatnedy/sgen of e weghing nalument was sdussed beloss celabon wils s bul-n weight

I acznidance wih EURAMET og-t8 [11E015), e teat kiadn wain sabicind 1o nnct the apec

w wighing devics or o

acoemmodgie speclic caliGIes CondEHons.

End 214 °C  SwSEi% End £33 %

s Fourd Caltbeaiion Distn: 0F-Agr-amad Callyraior:

s L Cabbrabion Dats: L0

s Cuta! Ob-Ape-2077 Sarwwil Chamchmn
Apprresd Signatory

& assaknem Tarsandnaisak
[= EE
O Surachei Sukdcrie

S Page 1 ol3

=1
g R e by e iy i asind ol

I (aneslaumuny

e METTLER TOLEDO

't"r vice
THIEE-LAT-MITI-ALC-TH -l =

Error of Indication

A Found

1 [ L0803 g 2
7 003 g Ly 2
L] ngms g 10001 5 2
4 LLol ] o.nung g 7
5 09805 00801 g a2mp 2
] A0t g 20 g Dodddg 02 mg z
7 00000 9 $0.0000 g LT a:mg z
8 0001 g 00000 g A080Y § a2mg 2
] 00,0000 g 1000080 g 00003 azamp F]
i 1500000 g 1508052 g Dol g dadmg x
1 20,0001 g 00,9023 g oz g Qs mg ]

s Found

* p Laft
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Uy Py Peaeen por
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e

Evet of abtiban igd
i
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i
I
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i

Combrwion P )

The uncertienty siated & the mepanded uncananty & CoETNon oolnod by mehiphng the standan comSnes unconanty by the
LFANET e

EEANTIE BT § - wikh £ B I than 2 aecoring B £ Tha v of I Sveshsasiiend Viats wilkin B dsbggind 1o ot

of waluas with @ probebiify of approsimainly B3%

The user is raspensiie for mainizining envionmenial condiions and the setings of i weighing insirument when i wos calibrased

Teat Equipment

A2 weghis used tor metmiogical jesfing are racesbie W ralonal o istereaional slangards. The weg s wers cabteaied and cerdifed by
an acoreiied cabiwacon

Bonicry.
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Ofrnton o METTLER TOLEDO Service DA SRR METTLER TOLEDO Service

THIOS B30T 0407 ZI-ACC-Tr THAEE-ST-040TI2-ALE-TH

Remarks Measuramant Linc aof tha Walghing Instrumant in Lise

Equpment conion: Goo Staiesd = the gapanded uncerainty wil s=2 n use. The fommuls shall be used for the sstmaton of the enseramty s onsseeston of
B i o indicalicn, Th vl R afresants ha se a2 nE2anon in he Uil of meisun of he device
et Gabtemticn socording % cusiomars Groseduns

= 0% L fexl e by Sl laboraioey Temperaiune coefloen v e evilualon of Pe MeRsrenent uSCenTanTy 0 Use: U ER L Al

Test wekght by Filler o 1 g = 098980, Jg = 300035 & g = 50000 g
Ena of Ascvedhed Secton

Tarrperatum snge on sie o ife evalalon of e eEEmEent usoanainty in use K

Lisirteation of Unceruinty Equation
The irflcrmaion beiow mnd asy sacemants o s calbreion cartficale s col par of e Sccdieg Calisaion

1 ooong g Ly 3 045 g + DLDOBYT g - R wn,

T opiimize fhe sisbliy o the Inearization, beskies of the 2p lead oely incressing msaursrmant porin wilh = i load of 55 o the
FOASUSETT (N0 O |ger At taken for the cabculation of e brear eguaton.

Alzachobi e Falithvn Madestiman Linosiaisty i Lise for Vancs Nel ndcaions (Esampies)

[T Nifeg A% M WA
[ F- T ntemg 0.087% s W
220008 031 mg 0R05E% Hth WA
F2.0000 g [IEEESY BT T LY
Jnoeng a0mg DO LU A

e ——————
Fouman Unca sy [ |

Wegrung, Rargs %] Py
A Found Aa Lefl

LB D Pagodols Sofiwarn Ve 1 TLAZ0 SNITILER TOLENG Page 5B
Plapet o £ .13 Yok . i e el L Fagon ammon: 21011 T T L T SR

oo ST enenslumunu s CIIIIIIIITE  tenenslusauny

ks harwor: 1 D03 EUETTLRR

Equipsment : BOD Incubador Cart. Mo.: 21TM1405
Condition As-Received : Used Herm Page.: Zof 3
Referance : Z2108-03840C-1
Cort. Mou: 21 TH1408 Procedure Used -
o — . " Page.; 1 0f 3 Calibration ware conducted using ealibeaticn procedure CP-OTO2 sccording o direc measuremant
Certificate of Calibration method with Data Acquisition which connectad wilh Resisiance Temparature Detector ( RTD ).

The temperalune scale used was based on [TS-80,
Candition of this resull of calibration

1. Refarence standard inElrurmeant:-
Equipmant : BOD Incubator

Instrumant Model Sarial Mo, Cer. No, Due Datg
o Y 4 1
Maiiufscture: : 1 }_Dm -F\unls-lllm. 349708, AIY41021643 21Lm2 18 Fab 2022
- 2 This cerificale is vaid only o the item calibraled on date and place of callbration.
3. This certification is | |
e ¢ UC4-1320 tracoabia to the Imemational System of Unit

Result of Calibration - {*) Without Adjustmant
Function of UUC® : Temparature Scurce

Sarial No. : -
Frosh alr setting : Nat Available En during
1D Mo : UAE WA, 00212550 Bagmoing .| PN
4 4 Temp. [ °C } Pl 20
REL Hurnid_ | %
Subrmitted by © Unitad Anafyst and Enginesring Cansullant Co_ Lid % % eyl ) - =
1 Sai Udomeak 41, Sukhumyil Road, : — ppty { Vol ) 0 =)
o
Bangchak, Phrakhanong, H THT
Bangkok 10280 $ d 3 Paosition - P e
) | Fa 10 No.:
Ll - il ¥ b —
Location : Lab Fiar 2 Wi i Sl AT ] 18.04RTD-01
5 2 T804RTO-02
Recahved Crdor ; 17 August 2021 = 5 ; Fioa
Calibration Date : 17 August 2021 " 4 18-04RTO-04
’ " . 1 04
A Tkt (28¢10)°C Probe nmﬂ:;lnn Ditaits © Dimension of Chamber : ! il
: & as em b= 08 m 2 : ul
Relative Humidity : [S0£30)% " =
¥ [ R W= T [ 18-04RTO-06
Calibrated by - Khit Ruttanaprapachal g 0 em H= 12 m T TE-04RTO-0T
Capacity= 076 m 8 1B-04RTD08
9fraf) | 18.04RTD0Q
Approved by :
Approved Signastory

1] Porndhippa  Tameyakul
{4} Matas Butkruea
{ ) Suwit img@ai

lssue Date : 1 Seplember 2021

The Uncertainties are For a confidence probability of approcimately 95%

enm3lunIugy enmsluniugy
A 0031567 a 1069646



Equipmant BOD Incubatar Cert, No.: 21TM 1405
Condition As-Received : Liged Itam Page.: 3af 3
Referance : 2108-03640C-1

Result of Calibration :- 1 ") Without Adjustment
Function of UUC* : Temperatune Source

Fresh air setting : Mot Available
Calibraticn | UUC" uuc* Temparature Temporature Owarall Coverage
Paint | Sattin i e
g | Reading stability unifonmity Varfation Factar
(ch {'c) {'c) {£°C) ("G} ey [£C) k
0.0 18.5 183 046 045 1.0 ] 2
‘Calibration Measured Temperatura | °C |
Poing Position
{"C}) 1 1 2 T 3 T 4 T 5 T % T 7 T & [epe)
20.0 20018 | 20137 | 20088 | 16942 | 20157 | 20083 | 15068 | 1680 | 0048

Average® | The average of 30 values in each position

Temparature stability ; Ona-hall of the greatest masimuim difference of maasured lemperature at any one sansar,
Temperature uniformity : The maximum difierence of massured femparatures al sny sensors and the messured
temperature af tha refarance Incaion which Bre absarved at the same lime or at as closs an abesrvasion tme as
possible to determine the lemperatura paltem of homogenedty within the chambar ungar seady-state conditions.
Qverall Variation ; The Difference of the maximum and minimum maasured ismperaturas hwoughot cbsarvation.
UG : Unit Undar Calibration

Nate | The reparied uncertainty of measuremant was included atability and mxcluded uniformity

The repored uncerainty of measumemant was based on a standand uncertainty muttiplied by & ooverage
factor K, providing & lavel of confidence of approxmaisty 95 %,

-ola-
:
enm3lunIugy
a 1069645
Equipmant : BOD Incubator Cert. No.: Z2TM30E
Condition As-Received :  Used llem Page.: 2of 3
Reference : 2204-00150C-3

Procedure Used ;-

Calbration ware conducled using calibrafion procedure CP-0TOR according o direct maasurament
muashod with Deta Acquisiftion which connected with Resistance Temparature Datactor [ RTD ).

The tamperaiure scale usad was based on [TS-50,

Condition of this result of calibration

1. Raferance standand instrumend:-
Instrurmernt Model Serial No. Cert. Mo, Due Date
1) Data Acquisition 34aT0a MY41021843 22 10 Jan 2023

2. This ceriificate is valid only to the tam calibvaled on date and place of calibrasion.
3. This cartification |8 treceabla 1o the Infermational System af Unit

Result of Calibration ;- | *} Without Adjustment
Function of UUC™ : Temparature Source
Frash air satting : Nat Availagle Environment during calibration
Beginning Finished
b 2 Tamp. { "G } 27 7
REL Humid. | % ) 58 [5d
o £
X s AC Supply [ Vil ) 21 220
8 el
L [ T
HL T
$ i ] Position . | RelStd
;. Z 10 Ho.:
Wi g A 9 1 18-04RTD01
L T
o H 18-04RTO02
3 1B-04RTD-03
Probe Installation Datalls ; Dimension of Chamber : 4 18-04RTD-04
a= 10 om b= a2 m 5 1B-04RTD05
b= 10 em We 12 m & 18-D4RTD06
Lo @ em W= 12 m T 18-04RTD07
Capacty= 069 a Tafapao
@ (raf.} 18-D4RTD-08

enaslumugu
a 1104312

TECHNOLOGY PROMOTION ASSDCTATION (THAILAND-TAPAN| m
CORFHEATE SERVICES 1 EQUIFMENT CALIBRATION AN TESTING SERVICES *
i SLUA KL ANTT, SLIARLUANEG BANGREK, #1054

17 M027 FAX, 017198484 CaLmmEnoN cosE

S PATTANAKARN REI

Cari. No.: 22TM306

Page.: 1al 3
~ N . .
Certificate of Calibration
Equipment ; BOD Incubater
Manufactuwrer : ARCO
Model : UR-1320
Serial No. : -
10 Ha, ¢ UAE WAD DIE/Z553
Submitted by : Urited Analysl and Engineering Consultant Co, Lid
3 Soi Udomsuk 41, Sulkchumlt Road,
Bargchak, Phrakhanaong,
Bangkok 10080
Location : Lab Fioar 2
Received Order : T April 2022
Calibration Date : T April 2022
Ambient Temperature : (26=10}°C
Relative Humidity : (50£30)%
Calibrated by : Man Paitanapongpalboon
Approved by :
Approvad Sanatary
{ ) Porninipps Tameyakul
{4} Malee Butkrusa
[} Suwit Imjad
Issue Date | 18 April 2022
The Uy fies are for o confidence probability of approcimutely 95%
]
wnenslumugy
A 0040247

Eguiprment : BOD Incubstar
Condition As-Received : Used Itam
Reference : Z2204-00150C-3

Result of Calibration -- [ * ) Wshout Adjustment
Function of UUC* : Temperatra Source

Fresh air setting : Mot Availabia

Calibration uuc uuc Teamperaiura Temperaiure Overall Uneariaint Coverage
Paint | Seting | Reading stability uniformity Variation ¥ Factor
L) {'c) | ('c) (£*C) ci t'ed | (2% [
20.0 200 189 0.33 (=] 1.4 0.50 2

Cafibration Measured Temperature | °C )
Pt Position
{c) t [ 2 T 3 T 4 T 5 [ & T 7 | & T afe
200 20176 | 20415 | 10.741 | 19837 | 20216 | 20285 | 19638 | 18642 | 1hga

Avarage® : The averaga of 30 values in sach posilicn,
Temperaiure siability : One-half of e gresiest maximum difference of measwred temparatune 81 any one sansar
Temperature uniformity : The maximum difference of measuned temperaturas a8 any sensors and e measured
temperatura at the reference lecation which are cbaarved at the same lime or &1 as close an ohaarvalion fima as
passibla o datarmine the lemperalune paitem or homageneity wilhin the chambar under sheady-state conditions.
Cverall Varlation : Tha Diffarence of the masimum and minimum measured (smperatures throughout obsenation.
Uuec® : Unit Under Calibration

Note : The reported uncariainty of measumement was included stabiity and excluded wnifarmity

The reported uncertanty of measurement was basad on a siandard uncestaingy mulliplied by a covarage
factor k, providing a loved of confidenca of approximataly B85 %.

=ollg-

wnenslumugy
a 1104311



TECHNOLOGY PROMOTION ASSOGCIATION (THAILAND-JAPAN) ﬁi
THIHEATE SERVICES 5 BQUIPMENT C ALTNRATHIN A%D TESTING SERVICES % - !;&
A SO0 1K SR LI ANG. SLANRLEANG BANGK
TEL. GI7-0600-37  [AX (1171584

BRI PR
CaLimmarion cens

Cerl. No.: 21TM 1406

Certificate of Calibration PRgn 1ot

Equipmant : BO0 Incubator

Manufactures ; Ao

Modal @ UC4-1320

Sarial Mo, : -

D Ne. @ UAE WAD.O1B/2558

Submitted by : United Analyst and Engineering Consultant Co.,Lid,
3 Soi Udomsuk 41, Sulhumyit Road,
Bangchak, Phrakhanang,
Bangkok 10260

Locatian : Lak Figor 2

Received Order : 17 Augusl 2021

Calibration Date 17 August 2021

Ambleni Temperature (26210 }"C

Ralative Humidity - [50:30) %

Calibrated by : Khit Hultanaprapachal

Approved by :

Approved Signatory

{ ) Pormihippa Tameyaku
(/) Males Butknea
{ ) Suwit kmijai

Equipmant : BOD Incubador Cort. No.: 21TM1406
Candition As-Recelved :  Lised Hem Page.: 2of 3
Referance : 2108-036400-2

Procedure Used :-

Calibralion were conducied using calibration procadure CP-OTOR according to direct measureemant
method willi Dats Acquisition which connactad with Resisiance Temparature Detector [ RTO ).
The emperatune scale used was based on (TS50
Condition of this result of calibration
1. Reference standard irestrumiang;-
Instrument Model Berial No. Cart. bo, Duse Dt
1) Data Acquisition 348708 MY41021843 21Lm2 18 Feb 2022
2. This cartificate Is vaid ondy to the item calibraled on dals and plece of calibration.
3. This cartification is traceabis 10 the Inemational Systam af U,
Resuit of Calibration ;- (*) Without Adjustment
Function of UUE" : Temparature Source

Frash air setting : Mat Available Enviranmant during callbration
— Beginning | Finished
1. i Temp. [ °C | 28 ]
REL.Hurnid_ { % ) 52 55
5 5 A Supgly { Vit ) Za0 =
@ )
o
2l -
g i1t Position ; “;—::"
"-W_',-'E\..;;i-‘,b / 1 21.04RTD-11
a 2 F1-04RTD-12
3 21-04RTD-13
Proba installation Dataits © Dimensfan of Chamber : 1 21-04RTD-14
&= 1 om D= 083 m l 21-04RTO-15
b= M0 em W P [ Z1-MRTD-16
¢= 10 om i 12 m 7 Z1-D4RTDAT
Copacly=  O786 m 8 ZI-D4RTD-1B
9 fred) | 21-04RTD-18

mnmt‘laimu&u
A 00315

mnms}:jmmu

e
CRLIRATIO B

Equipmant : BOD incubator Cert. Nou: 21TM1408
Condition As-Received : Used itam Page.: 3of 3
Rafarance ; 21080364002
Resylt of Callbration :- [ "] Without Adjustment
Funetion af UUC® ; Temperaiure Source
Fresh air setling : Mot Available
Calibration | UUC* uucs Temperalure T ® Overall FERErE Covarags
Palnt Setting | Reading stability uniformity Varlation Faciar
[l [ (e (¢°C) ) ['ch {#'C) L]
;0.0 19.8 187 037 0.50 11 .62 2
Cadibration M d T »{*C}
Paint Position
(e 1 | 2 | 3 [ & | 8 | 8 [ 7 [ & [k
0.0 20040 | 18742 | 20208 | 1oz | 1e7es | 1eeis | 1evsd [ 1eger | ever

Average® : The average of 30 values in each position

Temperature stability : One-half of tha greaiest maximum dfference of measured temperaiure ai any ona sensor.
Temperature uniformity : The maxdimum difference of measured temparatures al any sensors and the messured
femparabure 81 the referance Iocalion whech are abserved al the same ime or al as close an observation time as
peesile o determing the lemperalure paltérn of homogeneity within the chamber under sieady-state conditions.
Ovarall Varistion : The Difference of the maximum and minimum measured temperatures thraughout absenation,
UUCT ¢ Unit Under Calibralion

Mole The rsported uncertainty of measurement was included siablity and exchuded uniformity .

Tha reparied uncertainty of messurement was based on & slendand uncananly mulliplied by & coverage
factar K, providing & beval of confidence of aparodmately BS .

~olo-

lﬁﬂm’}é&'ﬁyﬂﬂ

Cert. No.: 22TM305

Page.: 1¢cf3

Certificate of Calibration

Equipment : BOD Incubabar

Manufacturer ; ARCOD

Model - UR-1320

Serlal No, ; <t

o N, UAE WAD 012551

Submitted by - LUnited Anafyst and Engneanng Cansullant Co. Lid.
3 5ol Udomauk 41, Sukhumyit Road,
Bangehak, Phrakhanong,
Banghok 10260

Laocation = Lab Floor 2

Received Order : 7 April 2022

Calibzration Date ; 7 April 2022

Amiblent Temporature : {2+ 10)°C

Relative Humidity : {50+30)%

Calibsrated by ! Man Pattanepongpaiboeon

Approved by : —
Agpraved Signaiory

| 4 Pomihippa Tarmeyakul

[ ) Males Buikrusa

[ ) Suwit Imai

Issue Date :

1B April 2022

hillity of approcimulely %5 %

sl {urwion wad Terting Serviiss

enaslumuny

A 0040246



Equipment : BOD Incubador Cam. No.: Z2TM305
Condition As-Received :  Usad Hem Page.. 2 of 3
Reference : Z204-001500C-2
Procedure Used :-
Calibration ware conducted using calibraton procedune CP-OTO2 actarding 1o direct measurement
method with Data Acquisiton which connacted with Resistance Temparaturs Debectar { RTD )
Tha temparsture scale used was based on IT5-00.
Condition of this result of callbration
1. Refarence standard instrament-
instrumsant Madel Serial Mo, Cert. Mo. DOue Date
1] Data Acouisilion 349704 MY41021843 22LM4 13 Jan 2023
2. This cartificate is valid only to the itam calibrated on date and place of calbration
3. This cadification is Iraceable o the Infernational System of Unit

Result of Calibeation = | * ) Without Adjustimant
Function of UUC® : Tamparature Saurca
Frash air setting : Mot Avallable Environment during calikration
Beginning | Finished
T, i Temp. { °C } il il
REL Humid. { % ) 5 5
-]
1 7 5 AC Supply ( Vol } 222 221
3 '}
M EHE
4 | v 4 Position : F:}':“
) L
,ﬁ:.ﬁ;}i“,b / 1 18-04RTD-01
= 2 18-04RTD-02
3 18-04RTD03
Prabe Instaltation Dotalls : Dimension of Chamber : . JEDARTO-4
a= 10 om 0= o m 5 18-04RTD06
b= 0 wm Won K & 1B-04RTD-06
s 0 em i 5 7 1B-D4RT D07
_ 8 18-D4RT D08
Capacty = 088 m
9 (et} | 1B-D4RTD0R

neslumuau
a 1104314

Verification Certificate

Certificate No.: 2202361-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 5ol Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhancng, Bangkak 10260
Paga dof 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 1520
Serial No.: 91794469
ID No.: UAE.WAS.011/ 2560
Order No.: 2202361
Operation No.: 2202361-001
Date of Receipt: 4 April 2022
Date of Calibration: 4-6 April 2022
Calibrated by  menuttapel Hiponschat Approved by
Specialist [ MrP dit 1
Manager, Division of Calibration Laboratory
Date of Issue: 11 Apeil 2022 for the Team
The unc are for 3 co probabiiety of a5 W,

This Cenificate i§ issued in acordance with the conditions of sccraditalion granted by the Thai Labormony Acmeditetion acherme which
has assesaed the measurement capability of the laboratery and &s iraceabiy o recognized national slandards and be e wnits of
measurement realized A the comesponding rational standards boratory. This certificabe may rob be meproduced other than in full
Earept with the prior written approval of thee Natiomal Food Institute. '

FCS-000 Revson: 00 Date: $4-11-61

Equipment © BOD Incubatar Cert. No.: Z2TM208
Condition As-Received : Usad Eem Page.: 3of 2
Refarence : 2204-001150C-2

Result of Calibration ;- [ ® ) Without Adjusiment

Function af WUE* : Temperature Source
Fresh air setting : Mot Availabla

Calibration | wUC* uuc* Temperaiure Temperature Ovarall P Covirsgs
Point | Setling | Reading stability unlfarmtty  |Vardation || Eactar
(Cl () {('c) {£7C) ("l i8] (#'C) [
20.0 20.0 200 050 Daz 1.1 [ ]

Calibration Measured Temperature [ °C )

Paint Pasition
{c) 1 [ 2 [ 3 T & T 5 T 8 [ 7 [ @ |8
200 20020 | 20096 | 19.886 | 12.826 | 1mess | 19656 | 18.81% | taeve | 18880

Average® : Tha averaga of 30 walues in asch position.

Temparature stability : One-half of the geatest maximum difference of measured temperature 81 any one sensar
Temparature uniformity : The maximum diference of measured temgoratores at any sansors and the measured
lamparalune at the reference location which ara cbserved at iha same time or af as closs an chsenation tme as
pasgible to determine the temparature patiem ar homaganaity within the chamber under steady-siale condiions
Dverall Variation : The Difference of the maximum and minimum measuned lemperatures throughout chsenvation,
WUC® : Unil Unoer Calibration

MNote | The reported uncarainty of measuremant was included stability and exciuded uniformity

The reperted uncertsinty of measwemsant was basad cn a standand uncertainty multiplied by & coverage
facior &, providing & level of confidence of approximately 95 %

-odlo-
wnenslumugy
a 1104313

Verification Report

Certificate No.: 2202361-001-01
Equipment: HEATING BLOCK DIGESTION
Mogel: 2520 Serial Mo, FITS4468

Hesolution: 1 T 10 Moo LAE WiAS 01172560
Manufacturer; FJS5

Date of Calibration: 46 April 003 Page I of 4
Lacatian: Laborabary Room, MATEDNAL FOOD INSTITUTE
Environment Conditien: Amblerk Temperature { 25 + 3 ) %C

Relstive Humidity {55 & 15 ) %
Ling Voltage: {220 % 10) Wor

Condition of this results of Calibration:
1. This instrument was calibrated by inser Standand (harmocupias type R inle (LS hesting blodk dgestion and
DOMpaTEd () bEMperatLrR chtainad from referancs Standards thanmometer 3t CaliDrted point,
- The temperstune scale used was based on 175 - 80
= Ml data show below were firal values and the inktisl dats may be oblained upon request,
2. Riferenca Stancard Instrument |
Instrument Muodel Serial Mo. Certificate No. |  Due Date Through
| meter | HTTIATHI0LA | srussanriura s
D\n:q:‘l'nT::mupl: Type R Py L LD H-hpr-2001 Jm“*::::;:'p
3, This certificate |s traceable o Infermational system of units (51 Unfis).
4, This pertificate was centified only for the Fstrument we calibrated.
5, This result of calibration was Tound acouraie as shown on date and place of calibration only,
&, Condrian of Calivrated item @ Good
LUC* Description
Time of Record - Howr 30 Minute L

7. Result of Calibration : El Withat adjustment D After adjustment

FACS-012 Mrvamon: 00 Dt 18-13-61 t



Verification Report

Verification Report

Certificate No.: 2202361-001-01
Equipment; HEATING BLOCK DIGESTION
Model: 2520 Sesial No.: S1MH4ES
Resolution; 1 i 10 o, UAEWAS, 01 1/2560
Manufachurer: FOSS
Date of Calibration: 45 April 2022 Page 3 of 4
Calibration point: - of

Calibration risain:

Ilulpurlhlg of Temperature

1 - - "
| Db wcl.?}mm mt:!‘;“& ML) ﬂwmmme{'ca ur?e*.ri':l:’mw
| 1 380 380 [R5} 17648 15
2 380 =0 01z 7659 L5
£ 380 0 oz 3765 1.5
4 380 380 014 78T 18
5 380 380 0.18 376.51 16
B 380 =0 02 Erpf =] 1.5
7 380 380 012 7T 15
[ 380 380 0.13 3668 15
[) £ 180 034 76,72 1.5
i0 580 380 0.18 ECH 18
1] | 0.35 TS 16
12 ] 380 011 3704 15
13 30 360 0.19 379,55 18
] ] 380 0.16 379,61 16
15 ] 80 018 378,66 15
16 80 380 0.15 7918 18
17 3 360 0.23 377.39 6
] 1= 00 [XTH 377,71 15
19 380 300 0.2 37654 1%
20 350 360 0.16 S 16
— e b

S ULC* = Unk Uncer Callbration

-Immersion depth of standard themometer in tube level high of sand 5 squal heatar plate of UUC,

- Stabilty = Ome-balf of the greatest maximum dfference of meassed temperatures at one sersors,
for 3t least hall an hour afier reaching sieady state,

L5113 Rewison: O Dube: H4-12461 laﬂms‘lﬂﬂ

TO55 Seuth Eas Adla
3383 Sirinrat Bullding. 25th — 2th Flocr, Usit bo. 3338/50,
Aama 1% Rasd, Klengton , Klongioey, Banghok, Thailand 30120

FOSS

Customer Service Report | Report No: | 5874
Date: 1 .r'.'“ I Y 7
[_Csomar: Address: | 2T
] T pf ——
Hours Trawe| Ta Custamei Labaur
S XL 0 L
Finkh a ' TG, o L
Job Type
Application Spedal Standard
Normal Courtasy Vil instalaton Tradning
Distrisuter PMA Onbasrding Guaty In Hosne
Intermal Warranty Regair ] o
Digital Service Sades Support Aevobe [

[ POyiCuote Numbar: T

[ A Trpe 1 Fiil rpew . Frg | commactma, |

Detalls of Work | Test Condition ! Status

= P T 7 o By 8 e o . / g

o Jurns el [ [ TF, iy ey o H o)

[ ok [ ook |

| confirm Ehis poit i3 accurate snd complets

Wame Masn

S =i e

I W you B willlag B BRTICGPAtE in o boef iurery in evder 2o tefll o3 how we ? 1

tanmslaianu

Cestificate Ne.: 2I03351-001-01
Equipment: HEATING BLOCK DIGESTION
Modal: 7530 Saral No.: 91798869
Resalution: 1 °C DD Moo UAE.WAS.011/2560
Manufacturer: FOSS
Date of Calibration: 4-b April 2022 Page 4 of 4
Calibration podnt: L o
Calibration resubt: Continued

Figure 1. Location of Aeference Standard and Block Diagram af Digestion Link
TOR VIEW

baoke
=UUC* = Unit Under Calibratian
Immersicn depth of standand thermometer in bube level Figh of sand is equal heater plate of LR,
- Stabiliry = One-haif of the greatest madmum diference of measured temperabures at one sersors,
For &t least half an hour after reaching sheady state.

The report unceriainty of measurement was basod on standard uncertainty mukipied by coverage facter
providing 3 keved of confidence of approximately 95 %,

FO5-812 Aewian! 00 D! 14-12-61

BT gh PRI

FossC

FOSS Preventive Maintenance Protocol

™

Cusfomer | (1A

Kjelec™ Z100 ¥ Telfze 288
12 months Mo. of samples anal

i applicabile).

10009565 SN O (Fagee

Introduction

A maintenancs protocol provides systemaltic and i
type. The recommended PM mterval depends o
eaperienos and knowledge of m i

tional means of maintaining a spec
e operniional conditions and is based o
analytical instmme

SErument

xbersa v

Avpait from sample throughpt, the environmendal condi idered. A demanding
, such as high ambient temperature, humidi ess el can misasurably shorten
camponent lifetime and also the maintenance and component replocement intervals.

EnVITn

NOTE!

The contemt of this protocal is suhject to change over e, In order o safeguard thal you obiain the
cormect parts, please make sure to ndicate serial no and daie of mstallation when contacting your FOSS

rEpresenia

tanms'lu'muqu



Maintenance Procedure

Exchange of Parts and Cleaning

1 Replace far dig, tube 250 ml

5

2 Replace

] Replace vakes in alkal pump

4 Repl steam tubing

s | Replace alkali ) K brinvg redriforeed for alkal

& | Replace water tubing | s &1 mim | 1582 acos. | O
I'c leaning | Steam ger o | | O

£ | Cleaning [rm—— | 0

Check and Adjustments

Check alkali valume, 10 mifsirake Alkal pump ¥ Fg | ASOml-03ml
2 f 3 gl 1001500
3
q
g
&
Cuttroet Support, 1001 45770 R 1 33

tanmslaianu

FOES Seathy Fast Asia
33B2 Sinnrat Bulding. 25th — 166 Floar, Unit ks 3388/30,
Aw=a I Road, Klsngion , Kongtoey, Bangkos. Thailand 10010

Customer Service Report [ Report No: 6534 J
Dhate: ::-= A
Costomar; i Balioh md Brotetiiag [Foamss:
Tatrument | LTEiow = | )25 08 L
Hours Traval To Cantomar Labour Trawel From Custamer
Fandk .—| [y 48 p A . P
Finish 5 Y& i
b Type
Azplication Siprcial Srandard
Wormal Coursesy Vise Instalztion || Traifinig [
Dkribwor PM#, Onboanding Cpota 1 W House
Insernal Warranty Repsir | ()
Dightal Service Salui Suppait [ 1 Dther
[ POy Quote Sumbe: | " ]
| | = | DL | — ]
Details of Wark | Test Candition | Siate
Povig
Instsument Ready Tor Use | ok | motom |
Part Na: Batch Description. ary
| canfifm this report is accurate and comglet
Sgned FORE Signed Cuvtnmer
ame Namii

[ Wiowid you be willing to parBopate in o brisf iunviy i avder o rel us how we performes? |

wnanslumun

FO55 South East dsia
AIRA Sirirwas Buiiding, J5th = bxh Floor, Unit No. 338890,
Sama v Road, Mongion , Kiongaoey, Rangkok, Thailsd 10110

Customer Service Report ] Repart No: | 6623
Date: Jyi~3E Qo3 [—
Ernairserg| Address;
Instrumen: L T Serial | REI0ES
Hows Trawul Ta Cusbemar Travel From Cestomer
Start s | -
Finish 5. b 30 iy _—_|w £ 1 e,
izamion Epecial Standard
Morma Courasy Visit IFatillation ] Training
Diszribuior PMA Dnboard ag GQuate In House
eagenal ‘Warranty Regaic ]
Digital Sarvice Sales Support Rermate Other
[ D/ Quote Number | T 1
[ rmares | [ convmctne | Fat |
Detait of Work [ Test ‘Candition | States
T T T -] i o |
= lms  BoC ey R e
T S P T g SR ok
= ey i e maa IO D0 -, ™
sramunt Ready Tar Use T fox' | moiok |
Fart No: Rasch D Sy |
| canfien this report is accurats and complete
Signied FOSS Signad Cuitomin
Numa Hame
[ would yow be wilking to participser in  brief survry in arder io fell us how we oned? |

lﬂﬂﬂ’l‘ilhjﬂ'lllflﬂ

Installation Qualification

Kjeltec™ 8100 Distillation Unit

This 10 applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The installation is performed by FOSS trained service personnel.
1 Intended Use

Kjeltec 8100 is imended for laboratory use analyzing parameters as specified in FOSS Analytical
ABE Application Notes,

2 Purpose

This instaflation Chealiftcation is designed to assure that:
= The K

istrament is received complete, with all required parts in good condition,
» The |ocation of the instnoment & envircnmentally and erponomically suliable
= The instrument is assembled and configured correctly

« Suitnble electricity and water are supplied 1o the nstrument, see ble 2 for requirements.
R
Description Serial Number
Ejeftec 8100 Distillation Unet 1% 890

Qs
—

FOBE Amalytical AR

nasluAug




4  Control of Received Equipment

4.1 Verify that the correct instrument type and accessory

kit items are received and in proper condition
The packing list {shipped with the instrument) specifies all the items. The installer will verify that all ilems ane
reeeived as shipped on the packing Fist. For each item listed, verify that the acceptance eriteria are met. 1T so,
write “¥™ in the right column of the table immediately following.

Packing List Item Accaptance Criteria Pass/ YN}

Kjeltec 8100 DistHation Unit Mo visible damane, received in .
undamaged FOSS Analytical’s standard |
shipping container

Accessony kit, according to packing | Included. No visible damage, received in

lisz undamaged FOS5 Analytical's standard L
shipping container .

Handling dewice for digestion tube | Includad. Mo visitle damage. Y

Tanks with level sensors for Waate, Included. Mo visible damage.

Acali and Water Y

Regeier flask Included. No vsible damage, Y

Oire digestion tube 250ml induded. Mo vishle damage.

Cine digestion tube 100 mi l'if

Tube adapter Incuded. Mo visile damage. ¥

User manual Kjeltec 8100 Distilation Unit Yy

Ormers guide Kjeltec 8100 Distillation Linit y

Quick guide Keltec 8100 Distilation Uinit Y

Spane parts manual Kjeltec B100 Distillation Unit Y

Application notes AN 300 included ¥
AN 303 included

Ctormar Support, SO0 7247 ¢ Red 1
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5.2 The instrument must be assembled correctly
Verify that all tubes are correct connected. IF so. write “Y™ in the right column of the table

immedintely following.
Instrurment Tubing Connections Azceptance | Pass
Criteria [¥/N)
1 1 visual Y
icats
by installer

CJ

]

a3 0

1

2

3

4. Alkali in

5. Fower

6. Hot used

1. Extemal titration module

8. Level sensors

9. Coofing water in (tap waler)

11, Drain
12, Cooling water owt {tap water)
*} Only on Kjehec 8200

. Delonised water in {steam genarator)
. Deionised water n {diltion water)
. "} Receiver solution n

10. Waste water out (tube dran vessed)

|
v@i@a@n o

Tupbamer FUppe, SO0F TR faev. §
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5 Installation

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

Verify that the instrument installation site meets the acceptance criteria given in the able below, 1T
50, write “Y™ in the right column of the mble immediaiely following.

Location Requiremants Acceptance Criteria Pass (YIN)
Adequate space for instrument Dimersions 4Bx58x69 cm b |
AC supply avallable for instrument 200-3240 W ¥
SO/G0HZ
Curment 104 ¥
Cold water supply avatable 2 Limin at 30°C Y
Dirain Far cooing wates and waste (depending
an local waste dispasal legisiation) Y
Ambsent temperature Max, 40°C ¥
Amibient hurnidity Max. BI% redative L
Intermal fuses T10A AH

-

Cuntorren Supsart, G000 TMI F ey |
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5.3 The instrument should be assembled and powered up

Connect the distilling unit to the power supply. Perform the stan up procedurne and check that the
expected respanse is obtained. If so, write “¥™ i the right column of the table immediaely

following.
Action Expected Response PPass {¥/N)
Switch an the power The Instrurnents start up and the e test
will run.
The sample counter shows the rumber of 1
anatysed samples since first power and
the Seftware Viersion shows the version
of the instruments software.
After start-up, Program 1 is loaded and ¥
the Analyse menu is displayed.
Tur an the cold water tap o visible: reaction ¥
Press the “Manual® view The Manual menu is opened ¥
Open the door with the handie,
place the test tubse and receiver flask ¥
in position. Close the door.
Select Dilution and press Start Water is added to the tube ¥
Setect Alkadl ard press Start Alkali is added 1o the tube Y
Select Steam and press start After heating up, steam i enmtering the ¥
tube
Select Deadn and press Start The tube is drained ¥

Camiame: wupport, 8003 7342 (Rry. |
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6 Summary of Deviations/Comments
Dreviations from above requirements are specified below and any corrective actions are nosed.
| Daviation Action

Comment

|
'i

7 1Q Documentation

Upon successful completion and recording of all instructions above, sign and date this sheet below,
If required by customes, leave ome signed copy with instnoment.

If customer's internal procedures require further reposting or wiinessing of results, execute those
procedures as required.

Company: Foss SEA =

Cusiomer MName: de ¢ ring
Company: Mﬂhﬁjﬂéﬂﬁn!ﬁ

Drate completed: Jilyas, 203z

ot Lupport, S001 7343 1 B 1
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4 Performance
4.1 Verify the dispensed volumes of reagents

Note! To verify the dispensed volumes of reagents a triple test should be done to be statistic
correct. Then caleubate a mean value,

1. Choose “Manual” in the mem. {When starting up the instrament Program 1 is loaded)

2 Open the safety door by pressing Open and place & tbe in the mstrument, Close the safety
doar,

Water
1. Press Dilution and then press Start. 80 mi of water will be filled into the: tubse.

2 Measure the colbected water in 0 gradusted measuring glass and note the result in tble |
bezloiw:,

% Check sceeptance criteria in the table and make the judgment if passed or not,

Naote? 1 the water volume needs 1o be calibrated, go 1o 4.8.5 Dilution Pump Calibeation in the
User Manual.

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

2 Measure the collected alkoli in a graduated messuring ghiss and note the resubt in table |
below,

3. Check acceptance criterin in the table and make the judgment if passed o not,

Terhie | Volume comral

Test Resuilt | Expected resutt | pPassed ()
!
Water wilume [_%% m 76- B4l i
—— y
*? mi
3 m
Mean _BT1-6% mi

Alkak volume

47- 54 ml \f

Cutomves Suppeary 6003 72468 e 1
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Operation Qualification

Kjeltec™ 8100 Distillation Unit

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

1 Intended Use

Kjeltec 8100 is indended for laboratory use analyzing parameters as specified in FOSS Amalytical
Application Moges.

2  Purpose

This procedure is designed to test ihe function of ihe instrument according 1o factory test
specifications:
o Alkali volame

»  Distillation Accuracy
= Distillation Repeatability

3  Identification
Description -
Kjettec B100 Distillation Uinit, 200-240 V 50060 Hz

FOSS Anabytical A%

FOSS Asalyticsl AR Tl o4 &7 5471500
A8 Fangeiupgads B T ¥

08 3400 Habroxd B nuppariBios db -261 21 Hegans u

Denmank Wb vt ok Swoden Wt wear o b

ARG SUBHTL 003 Y246 £ Rev. 1
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4.2 Verify the distillation procedure, accuracy and
precision

The distillation principle is to comvert ammonium (NHg "} into smmonis (NH3) by using an alkali

(NaJH) and thereafter steam distil it inte a recetver Mask containing baric acid and titrate with

standard acid solution wsing colorimetric end-point detection. Ammonium sulphaie, a subsiance

with known ammonia content, can be used to check the nccuracy of the distillation. The recovery is
calculated from obtained result

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

Chemical Check
Use ammanium salphate (MHy 0250y, pority > %95 % *)

Mol, weight = |32.14 gimol, Mitrogen content in ammonium salphote (9.5 %) = 21,009 *)
Analysis conditions according to AN 300

Water &0 ml

Allali 50 ml NaDH (40w iw)
Receiver selution 30 ml borie scid (4%)
Drisillation time 5 mimues

SAFE 5 seconds

Titrang 02N HCI

For reagent preparation see Appendix A

I Start the instramend and ran twa blanks withowt chemicals sccording 1o above analysis
conditions, distil into & receiver flask contakning borie acid. Titrate with o standard acid
sabution using colorimetric end-paint detection, |f the blanks are bess than 0.2 ml continue with
the recavery tests:

L Weigh 015 g ammanium sulphase into 8 tube. Propans 6 samples (tubes).

1. Run the six samples according 1o above analysis conditions. Titrate with a standard acid
solution using colorimetric end-paint detection.

4. Calculste the recovery acoording io below equations, Expected resulis of recovery should be

10054 1%,
Recovery test Expected result | Passed (YN)
Blank vahse {water blank) 0.05-0.20 mié "
Recovery
e Mean Value: [09.0% | 80.101% Y
Predsan | 5o Fh 7 S0 <% ]'f

Cumtomer SupEort, BIET 7345 § ey, |
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*) Note! Please also note that the below caloulations must be adjusted if other purity levels of
ammanium salts ane used. A certificate for the chemical supplier should be available

_h-\‘tr | Mitrogen content _“
a8,5% .' 209% ¢ |
99,6% | 21.02%
9.7% 21.14% —‘
8% 21.16%
5.9% 21.18%
LN 05y
% Nitrogen = r'l""_“", o INI“""—J‘ Mt OFTna00 21,33
T i - T

N = Normality of titrani i0 4 places of decimal.

YaNitrogen

% Recovery = - 21100 100y

Mo bl

Cumpemer Suppan, 005 7198 /. |
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7  Appendix A
7.1 Preparation of Reagents

7.1.1  Alkali

To convert ammanium into ammaonia an excess of sodium hydroxide is necessary.

Use 400 g NaldH per litre of salution. Commercially available in concentrations up to 50 %. Do nat
use concentrations above 40 % as this will lend 1o crystal formeation impairing the function of the
pumps. 1T you can anly buy concentrations > 40 %, dilute it before use.

7.1.2 Titrant acid, determination of concentration

Ta be able to achisve sccurate nitrogen | protein results, one must be quite sure that the HCL
{hydrechloric acid) ation is wha it is d 1o be. A titrathon against a predetermined
salution of sodium carbonate a5 described below is thas necessary. Incorrect HCI concentration can
otherwise canse substantinl errors.

= Siandard snbstance
Weigh apprax. 10 g of anhydrous sodium carbonste (Na;C05). Use a monar w make a fine
powder. Dry i for | hat 265 °C or 2 hat 200 °C. After cooling in a desiceator, transfer the
sodium carbonste to a basker with a tight lid. Store i in a deshecator.

+«  Indicator solutions
Dissalbve 0.1 g methyl red in 100 m| methanol. Dissolve 0.1 bromocress] green in 100 m]
methanal.

s  Frocedare
Weigh approx, 0.4 g of the using an analytical balance, note the weight
(W), Transfer the sodium carbonate 1o a receiver flask and add 40 ml of H2O (distilled or
desonized). Add & drops from each of the indicator sobuticns, Titre to pink. Note the amount
in mi wsed (A;). Boil this solution for a few minutes. The solution will um green. Cool rapidiy
10 room lemperature under nning water. Continue the titration undil the next pink colour
change oocurs. Note also this volume
{Az) Boil the solution for a few minutes, Cool rapidly to room femperature ender nunning
waier. Contine the titration until the next pink colour ooours. Mote also this valume (A}

MNote! Temp changes will i the volume and the concentration of the tirnt
satution, The warking temperature of the titrant should approsi that of its

during standardization. [ temperanare comrections are necessary, sufficient aceuracy may be
obéained by use of o correction table. (AOAC 942.25)

Curtpmer Supporl, G0N THG MR, T
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5 Summary of Deviations/Comments

Dheviations from sbove requirements are specified below and any comective actions are noted.

Deviation Action Comment

6 0Q Documentation

Upon successful completion of tesis above, sign and date this sheet below, If required by customer,
lenve ome signed copy with instrument.

If customer’s intemal procedures requine further reposiing or witnessing of results, execiste those
procedures s nequired.

Performed By:

Company:

Customer Namse:

Company:
Dinge completed:

Customer Suppar, E001 7246 7 Rey, |
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7.2 Calculation
18870 W,

Mo M) =
ol 4+ 4, +4,)

Note! Concentration must be aceurate to four digits, ie. (0.2000 M.

Mate! The colour change of this official procedure (ADAC 936.15) may be difficult 1o see,
therefore a pH meter or a mixed indicasor (e.g. 0.1 g Methyl red and 0.1 g Bromacresol green in
100 ml methanel) will make it much easier 1 perfoom.

7.3  Receiver Solution
Borie acid 4 % with bromoecresol green / meshyl red indicator solation

In cader to oblain accurate resulis the receiver solution is adjusted so that & small (0.05-0.20 ml)
positive blank is ohtaimed when running & blank sample. The 4 % baric acid receiver solusion is
prepared by dissolving 400 g of boric acid in about 5-6 1 very hot deionized water. Mix and sdd
miofe ol delonized water 1o a volume of about 9 1. Cool the salution o room temperature and add
100 ml of bromocresol green solution (100 mg in 100 ml medhanol) and 70 nsl of methy| red
solution (100 mg in 100 mi of methanal). Dilute 1o 10 1 with deionized water and mix carefully.

Nate! The addition of alkali is to achieve a positive blank valee. This should, hawever, be kept
between 0,05 - 0.20 m titrant. to obtain goad repestability when testing blanks.

Adjustment of the borie acid is made by ihe following procedure:

I Tramafer 25 ml boric acid solution to a receiver flask and add 100 mi of distilled water, 1T the
solition in the flask i still red, titrate with 001 M sodiem ydroxide solution until a neatral
grey colour is obtained, Calculnte the smount of sodium hydroxide solation necessary i adjust
the boric scid solution in the 101 flask with the formula: ml 1.0 M alkali = ml titramt x 40

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

% To check procesd a follows using 23 mi of the borie acid salution. Run a blank. If the value of
this blank is high (0.5 mi of 0.2 M HCI) the boric acid is incormrectly adjusted. This might create
irregular blanks. For correction add HC1 directly into the boric acid tank, mix it corefilly and
repent until a reading of 0,05 - 0.20 ml HC| is obiained. If a positive blank is not achieved, add
furibver small quantities of | M NaOH and repeat the check until a satisficiony value is
nchieved.

Cuntcms: Suppoct, 633 7285/ i 1
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Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PO} applies to the Digestion system 25082520 (including exhnest and serabber unit) and
Kjeltes 8100 Distilbstion Unit manufactured by FOSS Analytical. The user of the mstrument
performs the PO,

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeltee 8100 Distillation Unit are
intended for laboratory use analyzing parameters a5 specified in FOSS Application Moses.

3 Purpose

The guidelines are intended to assist the user in successfully developing Performance
Qualifications for the specific application(2) 10 which the instrument is applisd

The Performance Cualification {PQ) includes the process of demonstrating that the Digestion
system 23082520 (nchiding exhaust and scrubber unit) and the Kjeltec 8100 Distillation andt
consistently perform according to a specification approprisie for its routine wse. Main activities in
the PO phase are:

=  Preventive mambenance

= On-going verification tests

This document suggests routines to fulfill the requirements for an sccepinble PO but the final
procedure should be adagbed to local routines for similar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maintenance of the Kjeltec 8100 shoubd be performed acconding 1o the instructions in mansal, see
User Manual Kjehes 81008200 Dastillation Unit, chaper 5. Maintenance. A yearly service is
recommended (service agreement).

Maintenance of the Digestion block (inchuding exhnust and scrubber) should be performed
aceording lo instruction in the user manual, see User Mamisa] Tecator Digestor, chapter 3,
Muintenance.

Tl 475 2010 3390 FOSS Analytical AR Tl wil &2 50500
Faz 2452008 10T Bos 10 Fao ol F 340359
E- i soppociifion i SE-263 11 Hoganis - rrasd| sapsrert @t ik
Wnh e o Swoden Wi wreen oan, o

Cornmer Suppon. 633 73630 Rew. T
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External Quality Control Program

It is recommended to participate in an external quality control program, such a proficiency progmm
of ring test, with equivabent sample malerial as analysed within the laboratory.

Calculation and Expression of Resulis
14.007(F = )N % 100%
N e L L )
e

Where:
Wy s the nitragen content of the snmple, expressed 8s 8 percentage by mass

¥ is the numerical value of the volume of the hydrochloric acid standard volumetric solution)
used in the sample test, in milliliters, expressed to the nearest 0.05 ml

Fy is the numerical value of the volume of the hydrochloric acid standard volumetric solution
usied in the blank test, in milliliters, expressed to ile pearest (.05 ml.

N is the numerical value of the exact normakity of the hydrochlorte acsd siandard volumetric
silution, expressed to four decimal places.

m is the mumerical value of the moss of the test portion , in milligrams, expressed o the
mearest | mg for sample welghts =1 g or to the nearest 1.1 mg for sample weights <1 g

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
Sec instructions in User Manual - Kjelec 81008200, chapier 5 Mainiensnce.

5.2 Maintenance Tecator™ Digestor
See instructions in Lser Manual - Tecstor Digestor, chapter 5 Maintenance,

6 The Maintenance Record Charts

This recard chants are provided 1o assist you in keeping your system in good working order, Pleass
ke copies and use them regularly as they can often help us to help you in the unlikely event a
systemn malfunetion.

Custnmer Sugpen, B003 THER) fiew. 2
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4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point fior the sulphuric acid, this can be
increased by adding a sali {K;50,) 1o the digestion mixture, 1t's important that the aptimal ratio
between acid and salt is kepe; please follow recommendation in AN 300 or suggesied procedures
for a specific kind of sample material.

The block temperate itself can be controlled external by inserting n temperature probe in the
insended hole in the aluminium block (from row of holes).

Use the reagents and method procedure specified in AN 300, Use only reagenis of recognized
analytical grade, unless atherwise specified and distilled or demineralised water o water of
equivalent parity,

Suggested standard material for intermal quality comro:

Ammaonium salphate [(NH,)50,], min. 99.5 % (mass frnction), with certified purity.

Mote: The above chemical is usually readily available with a certificate
specifying the purity.

Al ively ium iran( 1) sulp (MH, ) Fe (304); x 6 HoD0, with certified purity may be
used,

Tryptophan (CyyHyzMyOy), minimuem assay 99 % (mass fmction). Nitrogen content 137.2 pikg. Do
not dry in an oven before use.

Acetanilide (CaHaNO, minimum assay 9% % (mass fraction). Nitrogen comtent 103.6 glkg. Do nat
«iry in an oven before use.

Suerase, (Cy;Hypdd ), with a nitrogen eontent of nat more than 0,002 % (mass fraction). Do pe dry
inan oven before use.

Blank Tests

Carry aut a blank test following the curnently used procedure for digestion, distillazion and titration
tnking 2 ml of water and about 0.7 g of sucrose instead of the tesi portion. Keep a record of blank
vatlues. IFblank values change, identify the canse.

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

4.2 Recovery Tests
Regularly run recovery siudies to check the accurncy of procedure and equipment:

= Migrogen loxs. - Use 0,12 g ammonium sulphate and 0.67 g sucrose per flask weighted w the
nearest 0.1 mg. Add all siber reagents as stated in the method currently used (Kjeltabs, H:S0y,
eic). Digest and distil under same conditions as for sample. Recoveries shall be =99 %,
Digestion gfficiency - Use o test partion of minimum 0.15 g of irypeophan or acetanilide and
.67 g sucrose per flask weighed fo the nearest 0.1 mg. Determine the nitrogen content
according io the current procedure in use. The recoveries of tryptophan shall be >98.5 % il
recoveries of acetanilide shall be =99.5 %
«  Dhistiliation and rieation efffeiency — Distil 0,10 - 0,15 g £0.0000 g ammonium sulphate,
omiiting ibe digestion step, The recoveries should be >99.5 %.
Mote: Results less than 98.5 % or more than 101.0 % in either of the
recovary tests indicate fallures in the procedure andior inaccurate
concentration of the standard volumetric hydroechloric acid selution {should

Comomer Supgan, 5303 T35 Rev. 2

be adjusted to four decimals accuracy according to N :
wnmsfﬂm'uqu 0

Work Performed and Parts U

FossCare™ Service Log

6.1

‘E-\nplicahk for FOSS sales and service compamics.

Curtomer Suspart, $007 1361 A, 1
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