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Received Date : 08/06/2567 Analytical Date 08 - 15/06/2567
Report Date 1 17/06/2567 Report No. : R14083/67
TW12946 /67 TW12947 /67
Parameters Unit Method s1itmidewaldesns sRmirreuldosas
ﬂamﬁ;ﬂ’ﬁs ﬂﬁmi}ﬂﬁd
Nitrate mg/L as NO, SM 2023 (4500-NO, E) 2.20 2.44
‘l‘hosphatc mg/L as PO 43- Stannous Chloride 0.61 0.21
ot Coliform Bacteria MPN/100 mL SM 2023 (9221 B) 22x10° 22x10°
Sample Condition Observation Tuiid finznowdmiae mavsaala

h
Remark : 1, SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF : 24! ed., 2023

2. Test marked " * " on this report are not included in scope of Accreditation

Technical Manager

Analyst

17/06/2567 17/06/2567

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025

FM 7.8/2 Date : 18 SEP 23 REV.01 67L/07157 Pages (1/1)


1798
Rectangle


1798
Rectangle


1577
Rectangle



UINTFIUAUNININATUUTTEINIATIIY AMAUTENIARMENTTUNITRILINRDUUVISYIR
atiui 10 Ysznalusiviaanyiunen euil 112 aauil 27 ¢ asduil 25 wwiey 2538



\ v v
sz MAAMZNIIUNITANAADNUKIFA
PUUN 00 (W.A. b&ered)
panemANM UNIZ BT Y AT Ua INAZT NI UMNTINIATONUH IR
WA b&ond
4. g
1309 MrivamasgIugamwaImaluussenmalagnali

21891119 WANVTUNNTT ol HINTZIITT YN ATUATUIAZT NN N
FUAdouurand WA, bEed ANZNTTUMIAUINGOUIHINAMHUANIATFI
aunmeimaluussnmalaeialy e il

Yoo  Tulszmai

“n3eeda szuviiudanlosdul Surlsusa Ama¥y (Non- dispersive
Infrared Detection)” ineA1u™ 1a3esiioTammamsueruouen lud Tas 14547
aunsuIA

“méﬂﬁmznmﬂﬁgﬁmmmu (Chemiluminescence)” HN19AI1NI

©) taseaflafammalulasinulaoenlydlas ]9 Te Taush
UgRsefuialuasneenled  Fagnideunaindislulaswulasenledudaia
fmméﬁ’mamﬁﬁmﬁﬂmﬂﬂﬁﬁ?mﬁu @ finnuenaauiigaindt voo wluilnes
(Nanometer) 130

(o) !,ﬂ?'mﬁaj"ﬂﬁﬁwiaimuiﬂﬂsl%’ﬁym,a‘ﬁﬁumﬂﬁﬁ?mﬁnﬁwﬂahu
1,Layﬁﬂmmm’l’mammq’?uﬁﬂmﬂﬂﬁﬁ?mﬁ"’u W HAWNIAANTININ @do 11 &&o
nTuiimos

“52UUMI51 56193 (Pararosaniline)”  MN18ANNIN MITAMAIY
Falos lavonlod TaonsgaoimaniumsazateTdmdon wasinaslsmoania

a o a o
(Potassium Tetrachloromercurate) Lﬂﬂ!fﬁufﬂﬂﬂﬂaﬂiiﬂfﬁ%ﬂﬁmaﬂ’;ﬁﬂ ADNIWANDY

wcm

aaa o

(Dichlorosulfito Mercurate Complex) ifnsiAuanimnlsnidaumazesunad lod

!

(Pararosaniline and Formaldehyde) Aailudveannislsmniiduusa danletin woda

]
A

(Pararosaniline Methyl Sulfonic Acid) %Qﬂxgﬂiﬂﬂjmﬁiuﬁﬂiuﬂﬁ@,ﬂfﬁmm’ﬂ U N
' 4 A s
¥1AAU Ee2 W TuTneT
“w3eedaszuvezneniin wouwenty milalasiines (Atomic
Absorption Spectrometer)” W118ANN AT AT NNV IR T Hnlad il
{ 4 a 7
0IBNAY (Acetylene Flame) NANNININAY we.c W30 oo U1 IUNIADS
“SzUUNNINAIN (Gravimetric)”  MWBANNN M3 IaaHuazens
Tasgaoimarumrunses Faidszansmulumsnsesuazessving oo lunsou
v Y
Micron) 183000z &g udwminninduazessnnurunseniu
' o ' ; & o 1 g
Yo  mmaluussnmelaeiillluaanamiananlaliidhl)dade 1
' A @ 7 % o v ' a
(®) AuRdgveamamsvauNouen lud luna o ¥11u9 vzdoa iy
[l 1 (=Y a a o d o
oo dwludwau (ppm) wieliny oclo daaniudognaimasialuna <
o " a ' ' ' a A a o 1 g
#2Tus vzdedlunu & dmludwaiu nielinu eo.lob Haansudegninaniuas
(o) Aunasvesmalulasnulasenlodluna o ¥lue vzdeely
a 1 { 1 a a a o ' o
Y 0.00 dmludmdin wielinu ool Taaniudegnuiaiuas
' A I @ v ' a '
@) aundsveamsla lyulunm o $1ue 3dedliiny o.eo au
1 1 a a a o 1 o
Tudwdm u3e i olwo Tadniusegnuiafiuas
' 4 o o S o 1 a
@ aunagveanwalos lasen lud luna we $11ua wwdes iy
1 { " a a a o 1 o ) a
0.0l duludwau w3 iy o.eo HaanSudegninanuas tazABiwAINTNAGA
(Geometric Mean) Tuna o 1 dealiinu o.oc dmludwan wielumy o.eo
HaansudegnuAiuAT
v ° ' ) I ' a o ]
Yoo  mMimamanNuutTuveansuaazyialuussomalagna 1y
MUIMNIUNANNAY o VITOINA AZRUHYN o& DIRIFAITA
v I3 e
Yo  masluussemealasiall luganamiaalalifithlddede 1
' A o A v " a o
®) fundsvesnzmMlunm o wou waseluinu o.& lulasnsuse
aMNANIAS
(o) AundsvoruazeoIvIa 1Ay oo Tuaseu Tunm b« ¥1lu
" a a a o 1 o 1w oA a o U
Ao liiny ool HaanTuAgNUIRRINAT azANIFAINsNIAGIAYEIETAIna1 U

= v 1 a a a o 1 o
N e U i]&‘;ﬂ't]\'lvlulﬂu 0.0& NAANTUADINUIANINAT

bee




(@) ANNALYDIH U095 INNT B UAZED WA 1AL soo TWATOU
o " a A a o < Vo A
lunm we $1lus wdedliiny o.oe HaansudognuiAfuaT HazA NN
a @ 1 (=Y a a o ' o
snadavesasaenanlunm o 1 szdedliiny oo dadniudegninafiuas
1) o ' A 13 < o ) A
Yo &  mIamanasveIn s ueuuouen lud una o 2 1Nans o luna
o vy ¥ A @ v A I a = o A A A
& lue Wldasestaszuuiiudalesan dususa Amavy useszuudunnT
munuuaielfanuiure
o ' A s
Yob  mydamaundsveanislulaseulasen lsanseniale Touluman
) gy A o A a A A A a ] ]
o $1ua I ldinTeeiaszuualiglimaan nseszuvdunnsuaIuguuanyliaNuiy
¥ou
o ' A o S o
Yoo  mitamaundsveansdaes laoonlydlunm we 2109 nioly
| 9q Yas o an A A A a v
na o 1 WlHTmstemuszuumalsaniau wieszuuounniuaguuanylv
<4
AN UTOU
1) o ' A o A PR ' '
Yo  midamaunadsvednzimluna o oy Inuemaruurunsaely
4 2 o ' A o o
nTeunuAIedweImasiialalngu (High Volume-Air Sampler) @nanznI00n91n
wiunsedlasldnsaauilszduaznsande  udh liSean1vesnziilagldfiasesia
- 3 o y 4 -
syuuezaeudn uouvendu milalasimes nieszuuduNnIuALANUany iAW
<4
T UBDY
v 13 1 d' | A 1Ta
dog  midamaunasveduazenisunioduazeswing lumu eo lunseu
T we ¥lue uislunar o I WWlHTMITamuszuunIIwasn useszuy
§ A a ]
dunnsuauguuaiy iAoy
P ) ' a I A ' & ' v = 9 v
W oo  MITAMAURABVIMYNT DM TRE 1N TR laa T & Datp o i
v 9
mlunssomaniag T nazdesgeainiiuduedinios o was ualimu b was
o ' A o ' 9 9 Y o
mitamandevesaynuazduazesimuie & uagde & Iimluvsserma
v Vv
19 1) nazdesganiuanedinies o.&o was ua iy » was

Useme o TUN 00 WU WA, b&od
U Hanny
WYNTTUUAT

A v ' a
‘]Jﬁz‘ﬁmﬂmzﬂi‘iuﬂﬁmmﬂaﬂmmwm
Asemalun1¥ANUUNYT 1Y eolo AOUT &l 1 TUTT lo& WOHAINY lo&E o)

e

uMAA
Uszmenaznssums dunadounmna
P 00 (M4, waae) sonmuanulunszsmiydadudsuazsnm
AUMMNTUNAROUIHING WA, &

599 Mruaasuganmemaluussernslagnali
Falszmalussnanyune
fulsemeinlil 18y eelo AOUN o 1 ATUN lb& NYUMAN & o
F o A o 1
i 8o UTINAN 08 AN
1 a a a o Y Y
“liiu o0& aansu” Tudilu

“Nipu o.0& Haanu”

@Wsemalus19PNUUNYT 1Y eolo ABUT o I TUTT & AUNIO &)

wed




— N1ANUIN 3-8

AATFILAUATNEINATLUTTEINATIY AUSENIARAIZNTINNTEIUINEDULYTR
atiuil 24 Yssmelusiaanyunen waail 121 Asuil 1049 asuil 22 wwey 2547 uaz
wasgruafnglulnsaulaeenledluusssinialasialy aadssniramenssunis
daunndouuviend atudl 33 UsznaluswReangune Euil 126 aeudl 1149

aefuil 14 oAy 2552



UszN1AAUENTTNMSRILIARBNWUITN G
AN o WA e
Ga9 AmuaNasguAumMwaImMAluussaniAlaealyl

o

NALANNAMNANN LN arla BAZNIATT e WIHIZI LT EURRAATNLAY

aa

ii”n‘i:mﬂmmwﬁ'm,lnmﬁaw,l,ﬁmﬁ NA e&me ﬁuﬂuwaxmmﬁmmﬁﬁﬁwﬁmmmmqﬂixmi
Lﬁ'mﬁumiﬁﬁﬁmﬁwﬁLm:m?mwumuﬂm FAn e Uszneuiianam e e cx
WA &o UATHING &e T0e3gosIYUsTaINdnsIneyalAWinssinldlaeends
ANy RuanguNe ADINITUNNI AU PR BHU TR Aslafianlunsnamstlszeu
P o lotew oIl ne NEAUE eeew WU lannnsgiuganinennielu
ussemataeialyl Feselyil
da o Wenidnan iy « 1evde o winlirmAnnnsTumIAwnadenuvei
alllf 00 NA weas afrmWmmwluwsmwﬁmnﬁmm?umei"ﬂmammwﬁmmﬁ@u
WA WA g 309 Avupsnmgua e mAtussamalaeisl uagliden
sielufiun
« Medzresietameslneenlas Tunan be il azfedsiiu o o
doulud g vialiliiu o smo NadnfuAegnuIAriang uazAdamuaeiin
e o T asfedliiin o oe dawluigmdam vEeliiiU o oo AaANTFegILATNAS
do 0 Wendnmall & uay « tevde « winlssmeArnznsmumsdanndes
WA 2ITU7 o0 WA nEae aanmuAN sz Tyl RAATILAS N AT N
FUAGRNININA W A nEne Ga9 ﬁwummmﬁm@mmwmmﬂiumimmﬁ‘[mmffﬂﬂ

uazl i anusalilunu

o Anadsreidunzesunlliiu oo lasau Wnan oe Gali azsas

i o ol AaANFHARYNUNATKNAS  uazANTTENAIALR a0 1

a_ o -

azfadlliiu o o& NadNSuARQNLNAN AT

o

' = [ 4 P a
o AeATTe]uazessINviauazeewIa iy o oo uaan lunan

' -

e G2l azfadliiin o ma RaAnFuragnuIATAT UAzATTENATATIR

o

a1 o T azieslilifin o oo AaAnFusiegnuiariung
sznd AUl o BINAN N A gl
AN TS RIBUAS
UIEANRIUR BIELAN
SBAUNENTTHUGT

dfRvnUsssuanznssun R ARBNUTN R

mafaauune atulszniaiall 16l oe REURAY soe ¢ TUT loln fuENEW bEew




WINTFIUTZAUEaeNIlU MUUTENMARMENITTINTRILIARIULIYIR adun 15
Uszn1Alusnufaaiune aui 114 aaui 27 9 a9iui 3 Wweiey 2540



UseMAnMZNITNMITANIAAONUHINIA
2VUN o& (WA, b&E0)

A o v A o
1393 ﬂ]ﬁuﬂ&l1ﬂ‘§§1u‘§$ﬂU!ﬁﬂ\‘ﬂﬂﬂﬂ'ﬂﬂ

9180 1NINUANUTUINAT elo (&) HHINTZNFUYYATAATULAL TNEIAUN N

a Y

FUNATOUUVINA WA, bEo& AULNTTUNIAWNAFOUVINAMNUUANIATFIY
' 2
seaudealaona 1y 13dane il
£
Yoo  lwlszmnil
“ A o ” U v oA A a d? A Y
szaudaalaell” vuneawdn sedudssimnatuludaunado
1 Fa
“Mszaudesgeg”  WeANuN Aszaudesgaganinavuluvag
X ' 9 ) ' g A
lavagnilesyrimsnsniaseaudos Taolimizotluadiuae wio dB (A)
wt e oA 4 V. Do e oA dda
MITAUTSUNDY b TN HUWANWI AMTEADITEIAINIL
o f e A d A A e o o4 4 .
wasOuieuszaudesiinaiuie  geliszaudoalasunlasaiunarlugag
we T34 (& hours A-weighted Equivalent Continuous Sound Level) Fai5on
1 1 ] I a
Tage971 Leq e hr Tagiiviniuagiuae vie dB (A)

“NAFITAVFEL” WA 19509TATZALITEINININATTIU TEC
b&oe 139 IEC <od U9AULNITINTMITeHNszmandlomaiinliih (nterna-
tional Electrotechnical Commission, IEC)

' v
Tl Iimuuamasgmszaudeslaoialy 1ideaelid
(@) AzAudesgIga Ny ek AFIVAID

(o) MIAUFEURTY o $1TU 101U Do 1ATIUAIe

b&e

' £
Yoo  minsnviaszaudsalasialy IWeaniiumseane il
@) mEasaviamisgaudoigege I ldmasszaudesnsiaia
v a a Aa oA o '
szaudealuusnauniauegyiooduey
(o) MINTIVIAMILAUFEINAY o 2119 W Fnasseaudensn
Jaszauideaedinaiiioanasana e ¥i1ualag
o v a4 A a v
() m3aalulasTvuveamnsszaudein usnaMeuene s 1N
Y
ganiiulidosnin oo was Taelusell o.&o was amuwsuseululasivu
9 Ao A A A A wa Y = = ]
Ao luiimunansedsoulanlnguanialumsaznowdssiavieeg
v v v
@) miadlulasTuveanasszdudsanusnanielueiasiaa
2
guniulifesnin ewo was Taelusall e.0o was mumnwsenlylas Trlu
dodluiimumeddulaniiguavialumsaziomdoiiavineeguazdosriiannaes
Whaarsavenenilaeenuenemsedeies o.&o AT
v ° ' v A ) Ax ~ s '
Yo  mimuamszaudeszdeutuliandsmsnesnmsszrnalsana
ﬂwﬁ}aﬂmmgm (International Organization for Standardization, 1SO) MyUA FINTY

auguuanbIzlszmealus e
Usema a1 Juil olo VLAY WA, b&do
waen ¥1aa v3lagns
WYNTTUUAT

U HIUAULATIUMT AUNAGOUUH A

Asemalun1¥nNUUNYT 1Y 60c AOUTT o) 1 TUT & WHIY lb&do)

lo& &




T AMANUAN 3-10

WINIFIUANUTUELaUNa U I UNANTENUABDIATS AMNUTENIARIENTINNNT
dawandouunsrn adun 37 UseniAlusngfiaaune w@ain 127 naui 69
asdun 2 dquieuy 2553



wh <8
101 oloe APUNIAY bE 3 1INV NYPUNYI o QU b&&e

UseMAAULNITUMTTUNAROUUNINA

AUN o) (WA, w&Ean)

5o9 SmuaaspIuaNduaziouielosiunansznudoe IS

i o < 4 o '
Tagiiflumsaumssmuanasgiuauduaziiowiotlostunansz nuaoe1als
4 < o S o ' a o 2 o wa a
sedwnasii ldwmsunsdaaiuuasinnguamaunadenaunsy nyiyaaduaiy
HAZSNNAUMNAUNATONIHINA WA, lbo&anE

o o

e 1InuANNIuNIN o (&) BHwmTERiyLaduaTILazsNYIRUIN
Funadourand 1. b sudunsznviyagatiuntydanasensResums i
anfuaziasninveynna FA3 e U5zneufumai ee 11051 @d 1IAT1 do
1ATIIAT) <o VBITFBITUY QUM ITreImITNT Ine Taaalinsziild Tase desuneny
uniiyaAurangring amgnssumsaunadourind seeenlszmall gato il

fo o lulszmad

somatizani o WA

() owsiliulsanuamngrnei@islssn

() 1MIME¥S 91A15F 1NN IAMTAGITUA B1ATTIAY B1A1TvuIalng
AMUNYUUIB AN IIAIUANOINT

(@) osoulaiinililszTenilummanudeiusuemsaw (o) uaz (o)

sormstlszand o” mneanmn

() 8IM15040IFY BIMIBGRINETIN Hownd Anund Thuud Thuuda mungrue
NAWNTAIAVOIAS

(o) DIMIYANNNGVU1BIIAIBDIANTYA

(@) MOWAMUAYHINEIIAIHBIN

(@ o 1Fiduaa wwernanunguuieidredoumeia uazernisi iy
T5ane111av09IN T 15T

@ o duanmiidnmamngmnehidielsasowenau emsi1iiulsesou
v unwms oasididudo i dnmvesaniugandnuveuensumunguineiidae

o = Hq v e 9 =
ANV UYAUANHUDNFY uazamﬁﬂmﬂuﬁmuwﬁnmmmﬁmuuqmﬁﬂmmmmﬁwmi

i &o
101 oloe ARUNIAY bE 3 FIYNVVNYPUNYI o QU b&&e

() e ds Tenfiftenanssumaman

(@ ermisulaiifidnazveinslfilse Temiluemsgudnfufvernsam (o)
(o) (@) (&) (&) uag (o)

“ormslsuani @ WenIm

(@ Tusmanumungrueimielunuany Tuswiag faliag taziisiumnanu
HHINA

(o) ovmsniodlgnadisludnumzoulaiidnvus lifuamdws waiqud
MEIAUTTTY

“aN1570UMNGIEA (Peak Particle Velocity: PPV, V. )7 #iNga1131 Manuii

v Ed
vosanuduazioulunuauauuer (AU X W30 URW Y) WIoUUILAUAY (UnU Z)
Aa
nmgage

< A A ' < A Ay 1o Y a v
“anuFuaiounsiii o7  wWueAWI AN duazieud luilvinanisduaz
) P
MIduUnoIUed 1nT9a31901A13
< A aA ' o A o o Y a Yy oA
“ANUTUALNOUNTAN b~ Wu1eAWI1 anuduazmouihldinansdmio
) P
MIidunoveelngeds 19015
“M3FUNDY (Resonance) 941AT983 WOINI” Mo L1 Usingmsaila 9 Anelina
< Y Y A A 1w A a v 2
msduazioulndifeamTola A uANUAFITUTA (Natural Frequency) U091A5983 19010151 U
“ANUATITHMIA (Natural Frequency) v841ATaa31901A15” 1nenudn anudlums
o A v A ' Ao v
Fuazinouved Ingeas 1991mMInT odmsznouv0I0IAT Az IMTNTan BNz 1A
MIFuIUdasY
M) o R A Ay A
“TaseadeeIms”  wueanua1 dauvesermsmiue gau a9 Nunsedudou
2 A YA o w1 & < H
Falawenmido lahlianudwasonnudunauiwsivesoinsiu

“@UTzNoUV0ILIANT? HUPAIWIT ﬁT"Ju‘UE]\iE]'Iﬂ'liﬁuﬂﬂmﬁﬂmﬂiﬂidﬁ;NﬂWﬂﬁ

Ao = Vo o Y
plimstaed1aiuniyInseddeerns




wh &
101 oloe APUNIAY bE 3 FIYNVVNYPUNYI o QU b&&e

P o 4 ~ & o ' o 1 g
10 ﬂmuml‘miﬁ‘luﬂ’;mﬁuﬁxmﬂumaﬂmﬂuwaﬂiwUﬂamﬂ‘limm‘lﬂu

wh &
101 oloe ARUNIAY bE 3 FIYNVVYPUNYI o QU b&&e

Anusroymagaga limu
01A13 Lo ([adwasaedmil)
szl wnsnia 5 mduasfion | awduasifion
i o n3d o
® 0.0 FIMIINNI0FUANUDIBIAT f< o0 wo
oo < f < &o o0& f+ o&
&o < f < 900 olo f+ eo ’
f> eoo &o
o.lo FULUAAVBIDINT nAANA o’ 00
0. oM Unsiazu naRA lwo™ 00
o .o gmimm‘“aﬂﬁyua'wmmmmi f< o0 &
e
&o < f < 900 0.6 f+ oo ’
f> eoo lwo
blo PUUTAVOIOINS N o0&’ &
.o fuoinslundazdu N oo 00’
o @.0 TIUIINNT0FUA1UD 1A f < o0 @
T D
&o < f < @00 ooc f+ b ’
f > eoo 60
oo ‘i";uuuqmmmmi naAA o o.&
. w3 Tuusazu N oo™ 00
Ynewme

a < A A < A a o
o) f= ANudVIANNTUALINGY U HiﬂﬂuﬂrﬂlﬂiaﬂHﬂWﬂquﬂﬂﬁuaﬂlﬁulﬁiﬂm
o . <
o) * = ﬂ1ﬁuﬂ“]ﬂ5ﬂ1uvlglﬂw13ﬂWﬂ'nHliaﬂuﬂWﬂﬁquﬂiullﬂuuﬂu
o ' 2 2
) **r = ﬂ1ﬂuﬂﬂ1§]331u131ﬂw13ﬂ1ﬂ'l]Hli')ﬁlﬁﬂWﬂﬂquﬂiullﬂu'ﬂq

<) mytamanuduaziiougegadmsuaduaziiounsiiii b muve oo, b.lo 1Az ol 1Wiah

FunugavesomsuseFuduF M uduaziougada

v

P & Ao g ) E o 4
&) msdamanuduazifouiiiuems luuaazduamdo o.m, .o 13 oo 1W8ﬂnuﬂ1§’lﬂ‘ﬂﬁ1u51ﬂ

v
M30HUa 19890115

v o I’ aa o o A v a
Yo o wannua tazdtasniaanuduazion Iy ldmuseazdealumanuin
y
Medszmadl

; ;
do « dszmailiinaduaiudannulszmalusananwaududuly

Uszma o JUll b WHEY WA, bEEo
.
oAaNG YW
MENTTUUAT

UYILHMNTTUMIAUNIAG DUIHNG




MANWIN
e U5 NAA M NITNN TR BTG
ATUR mer (WA odden)
Fag ﬁmu@mmgmmwu§uazLﬁauLﬁaﬂaaﬁuwanizwuﬁamms

98 o UNHeN
naIANUR ST e WnEnIan Lﬂ‘%‘aﬁmmwz?umﬁaumwmmﬁ'm DIN &&bba—o
wasLls=neLea I (Deutsches Institut fiir Normung) %3 ate as T amnad et aud wil SlnauaiiA i
muﬁnwmquaw“mﬁwau
98 © newin1saTIvTanuEHasLT aunnﬂ%ﬂa:ﬁaaﬂi”mﬁ HUANYNADIT
TN FRFLT aundaasrasaunisl T aamm‘mmf,?uauﬁau‘lﬁﬂuvlﬂmuqﬁa
mﬂ%ﬂuﬁéﬂﬁﬂﬁwmﬂ
%8 o m3fneriannuFuaztion WaaasiTaunm X wasnu Y 1u§nwmzﬁﬁﬂgumﬂ
o Tngliumilaununitamnulusumisoasamiisuminlumaunssindeenuuaaiion
uazlAunu z aéiuumézﬂué“ N Fyuaniuunm X uazuny Y lapfansmensd ansluusaz
Andieail
(o) MifaasirTauniuin Waanmitauudndsnonasuuinin usliaonis
wdaadludu
(o) M3AaeISaRRuams Iidassatalasdevaiaiuiuiied Aanienniama
(en) MsAaasiaTafiNIson IS ariung THAARIMIIAUNA VI UuRTIoNeNS
vﬁ%aﬁwLLwm%aﬁmﬁﬁﬂﬁuwﬁ‘ammw?aﬁmwaﬁmi‘aqﬁﬂuﬁﬂum:ﬁﬁl‘um
Ha & M tannuduafiounsiifl o liduinnsasil
(0) NM3AAGIFITAA MU HALT Al A UNTANNTD o I@Uﬁﬁmm'sﬁ@
ANuFREA auNIEA o §INNT o
(M) M3 TSR NNEHET U5 mg'mﬁn%%a"ﬁtumwaa 01013 iGaas
FTaninmannsduivuminlinsundsin ey duasifion Taofaaaiasaunin
ansrususomln AU UNIRONFAYDIANATAT BUUNILIDIATNT DTN ILAN T AUDIANMT
wistadlauuniioinIniaiuninengaveiaIns LLa:ﬁﬁLLmﬁaﬁﬁﬂﬁaaayzgamn*ﬁumms
vaoRuanlaiiu o.¢ was dmivmemdiitusaduitnmnine Wasaianay g dumie
WiaN 9 N
(1) MInTITamua U au3 o uougavasaas Wa Ao YA U W
aNILA o IR SEnAN VS B UNeW aLMATE SRS B el %tuuuqmmmms
() MIaTTaanEuE A s auanaslundastu InGadiatansim
Asnanafuanansluu a:%tumﬁuﬁmﬁﬂu%m}zudwummmi

(0) TN IUNMIATITA vﬁ"aaﬂ'iamquﬁaﬁ:u:nmﬁl,ﬁmmwﬁuanﬁ auNAaINy
Uz LT UHA

(o) Miufines Wduiindranuiieymegsgaluusazuny

8 = FWRHINIAAAIR N AR NNAUREL BY

ﬂ"lwﬁl o)
@T’aaﬂ'wﬁmﬂmﬁﬂmwué”uamﬁaunizﬁﬁ ®
98 & nInTRIaaNEREAAaunTEiA © Waiumseail
(o) MyGag T MEUa A aultdiunnsanTs e Immﬁﬁ;mﬁmﬂ%ﬁﬁmmw
Furafiounstifl v GInWA
(M) M ALE nm%v‘uuuqmmmmsﬁ LR oMU D e sz AUFIFA
TWaaamiiariuiuenensus nad Indrisen e uns W aUUKITI0N AN TS arUNITIT
uuqmlaammi‘vﬁau“mm%uﬁﬁmmmé‘uanﬁaugaqm
(1) Meamaiausnauamsluussesu Waaa sinieus nmdnanai uaaslu
udl s TupnL iU et Ui swese M
(o) T luminTieia dasnsauay WBspzafifinenusura T onfidaons
Uzt ung

(m) mauiinua Wlufindranuieumeaggaluudazuny

upsdfannusuazLion




N uwnaiLannusuaziion

8 = FURIINTA AR AR FURL T B

]
NN o

ATV InANNRREL T awN T b

@ a < a ' o ad a &€ o o

79 » midsmfunsvasanuguazfiondaaminanaiizuluewiae nafaasiaiann
suszfioulidufiunseatds o lasfiaamirianiuduusnuinonadoaisluewinaniafignm

& 9 o A 9 9 { &
NnwsaTussvasoiasinatfsslegliunuleunumiiamuldiuuununanuasanansnaaian

luawaa uazldTuranT=nLNNANURUAAT a1




— NA1ANUIN 3-11

Guideline values for vibration velocity to be used when Evaluating effects

of long-term vibration on structures (DIN 4150-3: 1999-02, Germany)
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Structural vibration DIN
Part 3: Effects of vibration on structures 4150-3 1 Scope
) This standard specifies a method of teasuring and evaluating the effects of vibration on structures designed .
~ primarily for static loading. It applies to structures which do not need to be deslgned to specific standards or
I€3 91.120.25 " . Supersedes .WF'BS of practice as re_gart.ﬁs dynamic !ogdmg. . . ' .
: May 1986 edltion. This standard gives guideline values which, when samplied with, will not result in damage that will have an
N . o o . 5 adversa eflect on tha structure’'s serviceahility. In some cagses, guidelineg values for a simplified evaluation are
Erschiitterungen im Bauwesen — Teil 3: Einwirkungen auf bauliche 2 @ nnran = also given.
Anlagen
2 Normative references
This standard incorporates, by dated or undated referance, provisions fram other publications. These narmna- -
tn keeping with corrent practioe in standards published by the international Organization for Standardization tive references are cited at the appropriate places in the text, and the titles of the publicaiions are listed balow.
{150}, & comma has bean used throughout as the decimal marker. For dated references, subsequent amendments to or revisions of any of these publications apply to this
standard ondy when incorporated in it by amendment or revision. For undated references, the latest edition of R
the publication referred to appliss.
DI 13111 Vibration and shock - Vibration systems - Concepts, classificatian®)
Contents DINY 4150-1 Structural vlbration - Prinelples and measurement of vibration parameters ™)
) i Dl 4150-1 Structural vibration ~ Preliminary measurement of vibratlon paramsters”) |
Paya ) Fage DIN 45668-1 Mechanical vibration and shock meagsurement — Measuring equipment I
Foreword ... 1 gﬁ ﬁ;‘:;lsr;’;:'n";”ed pipework g DI 45669-2  Mechanical vibratton and shock measurement — Measurement procedurs /
1 Scope ... 2 2.8 MOASUMEMEMT . .o oo ooeeeeee U DINEN 1594  Gas supply systems — Pipelines — Maximum oparating pressure over 18 bar — Functional re- o
2 MNormatlve references .. ... ... ... 2 8 Evaluating effects of long-term vibration § quiremenls ) :
3 CONCEPES . ... i 2 B.1 Effects on the structure as a whele . ... .. 5
6.2 Effectzonfloors ... oaalss .. B
4 Principles of evaluating the effects of * :
vibration on structures ................ g B3 Effects on burled pipswork ............ & 3 Concepts
. Lo s 3] -
41 General ... 2 B4 Measursmen For the purposes of this standard, the following definitions apply in addition to those defined in DIN 131741,
4.2 Detormining stresses by measurement ... 3 Appendix A Sample test report form .. N
4.3 Determining stresses by analysis ..., 3 P " .
44 Permissible stressne T3 Appendix B rgfl:#‘;is far Anmiting the eﬁects of N 3.1 Vibration )
4.5 Evaluating serviceability ........ ... ... 3 T o o lechanical vibration of solid bodies which may cause damage or discomfort.
45 Effects of vibration on solt ............. 3 Appendix & Effacts of vibration on seil ... g
5 Evaluating effects of short-term vibration 3 Appendix D Additfional information on measure- 3.2 Damage
5.1 Effects on the structurs as a whale .. ... 3 ments an pipewark and evaluation . - . " .
5.2 Effects on 00 .. .oon s 5 OF fIEQUBNGIES .+ v veeees e .. 8 Any permanent effect of vibration that reduces the serviceability of a structure or one of its componenis.
3.3 Guideline valie
A value obtained through experience; compliance with this valug ensures that damage will not cecur.
Farewaord 3.4 Shart-term vibration
This standard has been prepered by Technical Committee Schwingungsfragen im Bauwesen, Einwirkungsn Vibration which does not occur often enough to cause structural fatigue and which doss not produce resonance
auf bauhiche Antagen of the Normenausschiul Bavwesen {Building and Civil Engineering Standards Commit- in the structure being evaluated.
taeg},
A q 3.5 Long-term vibration
mandments . . - - - R
. All types of vibration not coversd by the dsfinition of "shert-term vibration' in subclause 3.4,
The folicwing changes have been made to the May 1286 edition. w Y
a) The standard now also covers the effects of vibration on buried pipework.
by The standard has been ravised in form and contant to reflect the currant state of the art. 4 Principles of evaluating the effects of vibration on structures
4.1 General - '
Previous editions Clauses 5 and 6 specify methods of rnea.su;rng and ‘evaluating vibration parameters. If these methads are not 1
DI 4150-3; 1875-09, 1986-05. uzed, then the dynamic stresses ocourring 7 the structure are o be determined by measurement or analysis
{e.g. as in subclavses 4.2 and 4.3, respact‘bely} arel the results then compared with the parmissible stresses,
taking thetr frequency of cccurrence into account. Nofe that the methods described in subclauses 4.2 and 4.3
= ara not suitable for assessing minor damage as defined in subclause 4.5,
. Sametimes, vibration eannet be classified as being only short-term or only long-term as defined in
Gontinued on pages 2 to 11, subclauses 3.4 and 3.5, respectively, In such cases, it shall be evaluated on the bazis of both clause 5 and
clause 6.
Transiation by DIN-Sprachendiznst,
In caze af doubt, the Garman-lasguage original should be consulted as the authoritative test. ] Currentl\_.r at draft stage .
. - 1 ) 18785 edition. :
@ Mo part of this translation may be reproduced without the prior parmizeicn of Ref. Mo, D{K 4150-3 »1998-02 :
TN Daurschas nglitut i Movrung e 1, Burling Bewh Veriag Griok, 10772 Barlin, Gormany, English price group DB Sas Mo. 1103 |
has the cucluzve nght of gale for Gemnan Standands (OK-Neomen). 0600 !
i
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Whare necessary, foundation displacement as an indirect conseguence of vibration shalt alse be taken into
consideration (gf. Appendl: C).

4.2 Determining stresses by measurement

By measuring the straln in a vibraling building compenent and applying the raass law, the slresses present can
be inferrad, .

The amplitude and frequency of the measured vibration displasement, velacity or acceleration can be used in
stress/strain caloulations.

The stressas Inbeams and skabs vibrating clase to resonance can be approximated on the basis of the vibration
velacity amplitude, provided the measurement is made at the point of the greatest amplituds. |n this case, the
baundary conditions and shiffness of the component need nat be known {ci. subclause 6.2).

4.3 Determining stresses by analysis

The analysis of stresses shall be performed using state-of-the-art methods, Values used in the analysis may
be obtained by means of the predictive methad described in DIMY 4150-1 or DIN 41580-1.

4.4 Permissible stresses

Verificatian of stahility shall be carried out using the safety factors speciiad in the relavant standards and
regulations for additional dynamic loading, taking inte account the type and duration of the dynamic loads
imposed, the measurement method, the characteristics of the bullding matenals and the type of construction.
If necassary, fatigue strength shall alse be verifisd. Stress-number curves may be used to establish, az a
function af the number of axpectad stress reversals, the stress limits, stress amplitedes, limits of strain and
similar parameters for the building matarials, building components and junctions.

A detailed analysis of fatigue strength may bé dispensed with if, for the stability analysls, the dynamic ioad
componsents are multiplied by a factor of 3.

Fatigue anakbysis is not required if the dynamic load camponent is less than 10 % of the permissible static stress.

4.5 Evaluating serviceability
Examtples of a reduction in the 2erviceability of a building or building companent due to the effects of vibration
include:
— the impairment of the stability of the building and its components;
— areduction in the bearing capacity of floors.
For strugtures as in lines 2 and 3 of table 1, the serviceability is considered to have been reduced if
- cracks farm In plastered surfaces of walls;
- existing cracks in the building are enlarged;
- partitions become detached from loadbearing walls or floars.
These effects are desmed 'minor damage’.

4.6 Effects of vibratidn on soil

Strong vibration can cause settlement of soil, primarily inthe case of locse to madium-denze, non-cohesive =oil
such as sand and gravel; this can alselead to foundation settlement, especially where thereis frequent vibration
or uniformly graded sand or soil benegath the groundwater level. For more infarmation, ses Appendix C.

5 Evaluating effects of short-term vibration
5.1 Effacts on the structure as a whole

Numerous measurements of vibration velocity in building foundations havae provided empirical valuss which
give guigance on the evaluation of short-term structural vibration. Ewvaluations as in this standard are based on
the maximom ahsolite value of the veloclty signals, tv _ {or the three companeants {where £ = x, v or 2} of the
unwaighied velocity signals, 1(f), measured an the building foundation (this parameter is referred o below as
w for short). See subclauze 5.4 for details of measurament. oL

The vibration measurad in the plana of the highast fioar resting on external walls also provides significant
infermattan for this evaluation, taking the maxima of the two horizontal components as a basis, Measurements
taken at this point in accardance with subclause 5.4 may be used (¢ determineg the harizontat response of the
structura to the excitation at the foundation.

Table 1 and figure 1 give guideling valuzs for v al the foundation and in the plane of the highest floor of varicus
types of building. Experienca has shown that if these vaiues are compliad with, damage that reduces the
serviceahility of the buillding will not occur. If damage nevertheless occurs, itis to be assumed that other causes
are responsible. Exceeding the values in table 1 does not necessarily lead to damage; should they be signifi-
cantly exceedsd, howevar, further investigations are necessary.
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Tahle 1: Guideline values for vibration velocity to be used when evaluating the effects of short-term
vibration on structures

Guideling values far velacity, , In mm/s

Vibration at the foundation Vibration at

Lire Type of structure hotizontal plana
ata frequency of of highest floor
1Hztn 10Hz | 10 Hz to 50 Hz |50 Hz to 100 Hz™}| at ali frequencles
1 Buildings uzad for 20 20 to 40 40 0 50 40

commerclal purposes,
industrial buildings, and
buildings of siilar design

2 | Dwellings and buildings 5 5to 15 156 to 20 15
of similar design and/or
ancUpancy

3 Structures that, because 3 Stog §to 10 8

of Lheir particular sensi-
tivity to vibration, cannot
be classified under

lines 1 and 2 and are of
graat intrinsic valug

[e.0. listed buildings
under preservation order}

“ At frequencies above 100 Hz, the values given in this column may be used as minimum values.

&0
/
// Line 1
P
E
E
=
=
‘G
2
2w
o1
—
/—-—"""' Line 2
E————
B /______.--""" Line 2
5 |

1 20 40 &0 B0 100
Frequency, in Hz —

Figure 1: Curves far guideline values specified in table 1 for velocities measured at the foundation
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Ter determine which frequency ranges shown in table 1 apply, take the frequency which pccurs within the
relevant valocity rangs, special care being neceszary in the measurement of low frequencies. For analytical
purposes, the character of the signal shall alse be taken into consideration, for instance by mearns of suitable
data windows (of. Appendix D).

For givil engingering struciures {e.g. reinforced concrete constructions used 23 abutments or foundation pads),
the vaiues in line 1 of table 1 may be increased by as much as a factor of two, prowded no hazards ariss 22 &
result of mechanieal processes in the ground.

5.2 Effecis on floors

Whara shart-term vibration causes flaors to vibirate, if v is no graater than 20 mmifs when measured at the point
of maximum velocity {which is usually at the centre of the floon, a reduction in the serviceabiity of the floar is
not to be expected. In the case of buildings as in llne 3 of tabile 1, it may be necessary to lowar this value to
prevent minor damage.

5.3 Effects on buried pipework

Tabie 2 gives guideline values for evaluating the effects of vibration on buried pipework. It is assumed that the
pipes have been manufactured and laid using current technology; if this is nat the case, special considerations
will have to be mada. Addltional considerations need also be made where mechanical processes in the groured
could have deleterious effects on pipes, or where there are different stress conditions atjunctions (e.g. junctions
with the structure),

The values given in tabla 1 for foundations also apply to the first twe metres (nearest the building) of gas and
water service pipes. For information regarding gas supply pipelines, ses DIN EN 1594,

Drain pipes shall be evaluated using the values given in line 3 of table 2,

Table 2: Guideline values for vibration velocity to he used when svaluating the effects of short-term
vibration on buried pipework

Guideline values for veloeity

Line Pipe material measured on the pipe, v, in mm/s
1 Steal (including welded pipes) 100
a Clay, concrete, reinforced cpncrete_, pre- an
stragsed concrete, metal (with or withouot flange)
3 Masonry, plastic 1)

5.4 WMeasurement

Instruments used tc perform measurements as in this standard shall maet the requirements specified in
DIM 45669-1, and the procedure shall be as in BIM 45669-2, To measure vibration in foundations, the pick-ups
for the thres directions of measurement shall be placed close together on the ground floor of the building to
be investigated, sither at the foundation of the outer wall, on the outer wall itself, orin a recess in that wall. In
buiidings without a basement, the point of measurement shall be o more than 0,5 m above the ground.
Measurement points shall preferably be an the side of the structure that faces the source of excitation. The time
history of tha vertical vibration (z-axis) and horizontal vibration (x- and y-axes, at right angles to each other} shall
be recorded, with one of the directions of measurement running parallel to a side wall of the building. For
structures with a large ground floor area, simultaneous measurements shall be mede at several locations.

In addition to tha measuremenis made on the foundation and the highest floar, a measurement in the vertical
direction may alzo have to be made on the floars on which the strongest vibration is expected; in this case, the
point of measurement should be in the centre of the floor (of. subelause 5.2).

Pick-ups for measurements in the highest floor shall be placed an or immediately next to sbructural masanry
50 that the lwo horizental directions of measurement, x and y, are at right angles to ach other, with one
directicn running parallel to a side wall.

When carrying aut measurements on pipework, pick-ups shall be placed directly on the pipes whenaver
possible, As an alternative, the pick-up may be placed on the ground surfaca diractly abave the pipe, although
in this case, it is only possible ta make estimates (see Appendix D.1).

A test report as in Appendiz A shall be drawn up for ach measurement.

& Evaluating effects of long-ferm vibration
6.1 Effgcts on the structure as a whole

Tabike 3 gives guideline values for the highest vaiue of the two horizontal components measured in the top fiaar,
for different types of building. Experianca has shown that if these values are complied with, damage will not
poour. Exceading the values in table 3 slightfy does not necessarily lead to damags. Should they be consider-
ably exceeded, the stresses may be determined as described in subclauses 4.2 and 4.3 and evaluated as in
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subclause 4.4, in the case of multi-storey frame structures, the dynamic stress component can atso be deter-
minad from the ralative displacament of the snds of the vertical members,

If a building is subjected te harmonic vibration, then the maximum values can alse aceur in floors other than
the top fleor, or in the foundation. The values given in table 3 also apply in these cases.

When other points of reference are used, separate analysis is required.

Table 3 Guideline values for vibration veiosity to be used when evsluating the eifects of long-term
vibration on structures

Guideline values for velocity, ¥, in mm/s,

Line Type of structure of vibration in horizantal plane of highest floar,
at all frequancies
1 Buildings used for commarcial purposes, indus- 10
trial buildings, and buildings of similar design
2 Dwellings and buildings of similar design and/or 5
occupancy ’
3 Structures that, because of thew particular 2.5

sensitivity to vibration, cannot be classified
under lines 1 and 2 and are of graat ntrinsic
vafue {e.g._listed buildings under preservation
orodar)

6.2 Effects on floors

To evaluats vibration in components such as floors and walis, the dynamic loading may be determined as in
subclauses 4.2 and 4.3,

In the case of llexural vibration ciose to resonance, which often ocours when floors vibrate at high magnitudes,
the additional dynamic stress can be approximated using the method mentioned in subslause 4.2 as describad
below.

For beams and ane-way spanning solid slabs of rectangular cross section (e y /1 = 1,73, where p__is tha
outer fibre distance and { is the radius of inertia) with a congtant stiffness and weight [bading, and for vibration
with & natural mode, the maximum bending stress, ¢ _.is defined by equatien (1), regardless of the dimenzions
of the vibrating system:

T = 178 (B 00 5/ Geard™ Konas i1}
wherg

Yoe is the peak velocity along the beam length;

o iz the dynamic modulus of elasticity of the material;

o is the material dansity;

5o Gupam 15 the coeflicient of loading, where the beam is to accommodate evenly distributed loads in addition
to its sekf-waighi;

(£ is the self-weight of the beam, plus other loads,;

|3 is the eigenmode coefficient.

The eigenmode coeefficient is dependent on the boundary conditions and the degree of the mode. Both of these

hawve only a slight influence; however, in prackice, the value for & lies betwasn 1 and 1,3, For two-way spanning

slabs, the bending stress so calculated is also to be considered a maximum.

Experience has shown that vertical vibration velocities up to 10 mm/s do not cause damage in floors of

structures as in lines 1 and 2 of table 3, even if the maximum design stresses are fully utilized. Buch vibration

is wery cleatly perceptible. For structures as in line 3 of table 2, no guideline value can be given for vertical
vibration.

tinor damage (cf. subelause 4.5) should not be automatically atiributed to dynarmie leading and further inves-
tigations are necessary.
6.3 Effects on burled pipework

The guideline values given in table 2 may be reduced by 50 % without further analysis when evaluating the
effects of long-term vibratlon an burled plpework.

The restrictions given in subclause 5.3 apply here by analogy.
6.4 Measurement

If a building is subjected ta harmonic vibration, measurements shall be taken on several floors simultaneously
in crderto correctly determing the vibrational mede. For vibration having tha lowest natural mode, 1t s normally
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sufficient to take measurements on the top floor. The lowest natural Trequency of horizontal vibratien in build-
Ings with about five or mare storeys, f,in Hz, may be taken to be approximately 10/n (whare i3 the number
of storeys).

When evaluating horizontal vibration in the structure as a wheie, it may be necessary in special cases 10 take
int aceount possible rotational moavements in the floor plane and any rigid rotatian.

The natural frequency of floors is normally greater than 10 Hz, and in most cases, ondy vertical movements are
slgnificant. Tha verticat vibratlan shall thus be measurad at the paint af maximum velocity, which is usually at

the centre of the floor.
A test report as In Appendlx A shall be drawn up for each measurement.

Appendix A
Sample test report form

The test report shall include the information listed below.

Table A.1: Test repert form

Line Type of infarmation Details
1 General:
a) Testing agency
by Client
o Contract identification
d) Person carrying out measurement
gy Time and date of measurament
2 Type of vibration: Blasting {charga, ignitian stages, number of drill
a) Source holes, =eries, 1c.)
k) Operating conditions Pile driving fequipment usad, type of piie used)
Machingry [speed, load, ate)
Traffic (rail traffic, trucks, ata.)
Frequency of ocourrence
3 Structure:
al Designation Address
b) Classification Type of building according to the tables in this
standard
g} Description Type of structure, size, foundation, structural
condition
4 Site and location Sketches giving heights
a) of source of vibration
b} of the measurement points and their
distance from the scurce, and measurement
diraction
5 Environmental conditions Details of rock and sail, graund water, structural
condition of building, weather conditions {frost,
storm, ete.), extranecus seurces of vibration
[e.q. traffic)
& | Subjective ohservations Perceptible secondary effects {2.g. rattling of
objects)
7 hMeasuring chain:
a) Pick-ups, natural frequency of equipment, Acceferators, velocity or displacement pick-ups
damping ceefficiant, frequency raspanss,
operating frequancy range
b} Signal conditioning equipmant Filters, amgplifigrs
o] Recording devices Magnetic tape recorder, plottars, PCs
d) Tools for anakysis Frequaency analyzers, software
& Results of measurement:
a) Measured quantlties and frequencies
D) Derived guantities
] Duration and accurrence of eficcts
8 | Signatures
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Appendix B .
Measures for limiting the effects of vibration

Mormally, vibration is transmitted through the ground and decays with increasing distance from its source, For
this reason, the effects ol vibration can be reduced by increasing the distance between the vibration source and
racaivar, (Airhome vibration plays a role only under special circumstances.)

The following measuras may be used to limil the effects of vibration.

B.1 Measures taken at the vibration source

B.i.1 Measures against stationary vibration with harmaonics, generated by machinery (e.3. ascillaling
screens, motars, cempressors, sawmills)

a) Ealance machines,
b} Provide or imprave balancing systems.
¢} Change the speed, where resohance ocours.

d) Isolake against vibration by placing the installation on an elastic slement (for excitation at frequencies
over 3 Hz).

B.1.2 Measures against shocks generated by machinery {e.n. forge hammers, presses, mills)
lzoiate the installation against vibration.

B.1.3 Measures against vibration generatad hy trafiic
a) Build and maintain smooth road suraces.
bl Regularly maintain tracks of railways.
¢) Regularly maintain running gear of rail vehicles.
d) Isolate railways against vibration.
€] Reduce speed.

B.1.4 Measures against vibration generated by blasting

Modify the blasting technigue {e.g. a different charge for each ignitlon stage, diffgrent firing orders or hole
depths).

B.1.5 Measures against vibration generated by construction work
a) Switch to low-vibration technigues.
b}y Use vibration hammers having higher vibration frequancies.

c} Avoid resonance,

B.2 Measures taken at the vibration receiver {structure)
a) Fit the structure with dynarsic vibration absorbers {sspecially effective against rescnance and whera
there is minimal damping in the structure).
b} Isolate the structure against vibration (for excitation frequencies above 5 Hz).
cy Adapt the structura o avoid resonance,

B.3 Measures taken along the transmission path
ay fncreasa the distance between the source and the recaivar (structurs}.
b} In special cases, dig trenches or fit elements in the ground near the vibratian source or the slruciurs,

Where the foundation may be susceptible to differential settlement, adequate measures should be taken to
strengthen the foundation accordingly fa.g. by sinking a deep foundation).




Page g
DIN 4150-3 : 1898-02

Appendix C

Effects of vibration on soil

Nan-coheshve sait tends ta settle, for Instance when vibrating rams are used nearby to drive shest piling. For
this reason, the distance between the vibration source and the building foundation should be such that an angle
of at least 30° to the vertical is formed as shown in figure C.1. For piling extending below the groundwater table,
an angle of 45° is more suitable, as shown in the figure.

This tendency is considerably lower in the case of percussive driving methods (s.g. when using diesel or
preumatic rams).

Shest piling Sheet piling

Sand, gravel Building

Building

Sand, gravel

——————— Clay, sitt

GW ~ Groundwatar tabis
Flgure C.1: Distance between sheet piling and building [schematic)

Even at great distances from the vibratian source, vibration-induced foundation settlement can stili occur at
vibration severities which are normally not expected to causse structural damage. For this to oceur, the soil has
e be very sensitlve to vibiratlon (as1s non-cohesive, uniformly graded sand or silt, forinstance), and the vibration
has t¢ be continuous or frequent.

Sinee few investigations bave been made regarding dynamically-induced settlement, it is recommendead that
expert advice ba sought,

Another effect vibration has on sofl is liquefaction, when sand or silt at the groundwater level suddanty [oess
its baarlng capacity as a result of dynamie effects. During earthquakes, thls process Gan lead to damage as
serious as the collapse of buildings. Since the vibration covered by this standard normaily ligs well under 1he
vibration magnitudes which ocour during strong earthquakes, these effects should only be expected under the
most unfavourable circumstancss.

Appendix D

Additional information an measurements pn pipework and evaluation of frequencies

D.1  Vibratien measurements on pipework

Measurements carried out to evaluate the effects of vibration on pipework should preferably be performed
directly on the pipes. Wherever possible, buried pipes should be exposed only at the point of measurement.
The pick-up should be mountad as deseribed in subclause 5.3 of DIN 45668-2. The time history of the vibration
should be measured in the 2, x and y directions, one of which should run along the pipe axis.

Any insulation at the point of measurement shauld be removed, aithough thin coatings have little effect on
results. To provide the pick-up with a flat support surface, a concrete or plaster base may be mounted on the
ppe.

Often, mounting pick-ups directly on the pipe can be quite invelved. Where the vibration source is not imme-
diately next to the pipework, or is nearby but much deeper than the pipes, measuramanis can be made on the
graund surace. Previous Investigations have shown that vibration measured on the surface is usually greater
than that measured diractly on pipes.

D.2 Role of frequency in evaluations

Tahbla t givas guideline values for vibration at foundations as a function of frequancy. It is assumed the following
procedures will be carried out:
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1} Finding the maximum velocity values over the tima, »f).
2] Determining the significant frequencies, £, over sfil
3} Comparing the maximum velocities, , with the values given in table 1 for this significant frequency.

WOTE: Marrow-band spectra are particularly suited for determining frequencies £, To reduce distortions of the
spectta causaed by the duration and form of the data window, the location and fength of the latter have to
be fitted to the time history, wff). Frequency weighting is not necessary.

EXAMPLE; When & construction machine is started up, short-term vibration occurs. The vibration components,
v {il, vtk and »(#), measured in the feundation of a nearby building have qualitatively similar time histaries,
as have the spactra. The maximum value of the vertical camponent, v, is considerably greater than those
for v, and v; the horizontal components are thersfore disragarded, Figure .1 shows the time histary of the
wertical eomponant v} with 3 maximum value of 5,1 mm/s.

b T F T T

-2

Veloeity, in mm/s

=L
-51

i 1 H I L
Ll L1 - LB 50 52

Thme, in &

Figure D.1: Time history of the vertical vibration component, with 2 maximum of 5,1 mm/s

The main section of the vibration signal is enclosed by dashed lines and is enlarged in figure 0.2,

& T

o f\l\\\
0 w
N WU

-2 F .

Yeloelty, in mmis ——

-4 4
=51

-f
£7,045 47,685 LB 48325
Time, ing  ——

Figure D.2: Enlargement of 1,28 s section of time history shown in figure DA
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Betore being transfermed into a fragquancy range, the time history illustrated in figues 0.2 is multiplied by the
. shifted Hanning window shown in figure 0.3, given by

) 1 - cos{dmt — 1 W IHW2 fort,<é=T + 1,
o otherwise

The peak of the Hanning window corresponds to the maximum of v; the length of the window has been adjusted
te the length of the enlargement in figurs 0.2 {1,238 s).

1
0B
06
0.4
0.2
0
..0[2— 4
04k ]

@ -0.6r

-U,E{—

T

41
47,045 L7665 48,325
Time, ins —
Flogure 0.3 Hanning window, (7 (1)), fitted to 301 (with £ = 47,045 5 and T, = 1 28 5)

The product of & [f) and v {t} is transformed into a frequency spectrum using a discrete Fourier transformation,
The spectram is shown in flgure D4 as a normalzed spectrum where the maximum of f, is 16,5 Hz,

DA
1] 16,5 50 35 Hz 0e
Frequency, inHz —

Figure D.4: Normalized spectrum

The value given in line 2 of fable 1 for a dwelling and a frequency of 16,5 Hzis 6,6 mm's. The measured maximum
. of 5.1 mm/s les beneath this value.
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List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 pm (PM,,) 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1400 9 May 23 8 May 24 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1856 2 Jun 23 1Jun 24 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5Jun 23 5Jun 24 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 22022023 22 Feb 23 21 Feb 24 -
1191503037
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 21042023 21 Apr 23 20 Apr 24 -
1191503038
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 22022023 22 Feb 23 21 Feb 24 -
1201497724
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07042023 7 Apr 23 6 Apr 24 -
1201497725
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07042023 7 Apr 23 6 Apr 24 -
1201497726
10 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13022023 13 Feb 23 12 Feb 24 -
1201778105
11 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 2202023 22 Feb 23 21 Feb 24 -
1201778107
12 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -

1180540068




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
14 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 14032023 14 Mar 23 13 Mar 24 -
1180540069
15 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 14032023 14 Mar 23 13 Mar 24 -
YN43AGTT
16 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08022023 8 Feb 23 7 Feb 24 -
YRLHTB7G
17 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08022023 8 Feb 23 7 Feb 24 -
48CTL-65506-348
18 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 08022023 8 Feb 23 7 Feb 24 -
CM08140004
19 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 20032023 20 Mar 23 19 Mar 24 -
1182920018
20 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG
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Cantinuation of Certificate of Calfiration Number CL011-65 Fage ol 2 Fages

MEASLIREMENT RESLILTS:

tandard 7

CERTIFICATE OF CALIBRATION

Certificate Nn 1EL-011-65 Pgn 10l 3 Prges

Flow rata Pressure | Tumpersturs | Tempersiurm | &p_muter | Ap Orifice | standard Fow [
MEASURERRENT ITEM Toop Landl Deifier Collrmtioa procedu _— Pal e} ! |
MANUFACTURER TISCH | m' e e mmHg | It : |
MODEL/TYRE TES025 - ! p ! —= i
SERLAL WUMBER 3540 1 |
1D NUMBER UAEEFMLIT 1 115 | |
CONDHTION AS-RECEIVED st b ., 1169
CUSTOMER Unif § La19 1

L9s100
RECEIVED BATE 00033
MEASLIREMENT DATE 095914
1 02 Now 2022
NS = o.m7 m'fmin
ENVIRONMENTAL CONDITIONG:
Ambient conditian in the aoaratary are as follaw:
230430 k- 5 of @ ncue u
5504150 Wk | Flow razn Pressure | Temperature | Temperstur | Aa_mater
010410 hea [7a] [Tm]
ertalty in k= c

24 houwrs at amient conditons.
The average vahies during Measurementare 24.5 'C and 5105

TABULATION OF RESULTS:
Tha tatily o page g

112877

003081

095514

Ungertalnty {d = I} 0038 | mimin

**~End of Cortificate of Calibration®**

callisrated by: { Approved ignatoey

=1 My, Somuwit Thochaled
Iitea It

]
THIS CEATIFCATE REPORT MAY NOT BE REPROOUCED EXCEPT IN FULL UNLESS PERMISSION FOI ml}_ Laﬂﬂ’]’hﬂ'JUqu

N WHITING FROM THE LABORATORY

TECHUNOLDGY PROMOTION ASSOUIATION (THA
CORMORATE SERVICES 3: EQUIPMENT CALIBRATION AND T
3 PATTANARA)

ND-JAFAN}
SERVICES
1020

Cert.No.: 23P1400
Page: 2 of 2

Certificate of Calibration FedBns M= SoPide

Page: 1of 2 Rosult of calibration:- Without adiustment Ranae : 0 InH:0 to 38 in
Functi 5 Apasy t Scale Interval : 0.1 InH;0( The Fifth Estimate )
Increasing Pressura
Equipment : U-Tubea Manomster
Wi Ciwyer This corificate may nal be reproguced cthar thar n full UUEC Indieation
uxoap! with the prioe written aparoval of the head of Applied Bressure  High-portside Low-port side AP Error
Model ; 12136 Wi Coeporate Services 3: Equipmant Galibraiion and Testing Services {inH,0} (inH;0) {inH;0) [inH:0) {inH:0)
Serial No.: Q.00 0.0 0.00 0,00 el s)
- 2.00 1.00 -1.00 2.00 0.00
0 Mo UAE, 400 200 200 400
Condition As-Aoceived: LUgad [ 6.00 3.00 300 8.00
Received Date: 26 Apdl 2023 8.00 400 400 0
1c.00 5.00 -5.00 10.00
Callbration Date; o9 May 2023 1200 .00 12.00
14.00 T.0z 14,04
Reference; Z304-07T0IWSC Submitted by: United Analyst and Enginesring Consultant Co. 16.00 802 16.04
Amblent Temperature: | 23 T 2 1 °C 18.00 .04 16.08
Rilative Humidity: 53+ 15) % 81 Sai Udomsuk 41, Sukhumvil Road, Bangchak, 20.00 10.04 2008
elative Humidity: ot '
Phrakharang, Bangkik 10260 22.00 1o 2204 .
Atmospheric Pressure: 1010 mise 24.00 12.02 24 04 0.4
26.00 13.02 26.02 0.02
Procedure used; The calbation wes conducied by direct comparison method agains! Pressure Maasuenng instrumants 26.00 14.00 0.00 28,00
Standard accoding 1o in-housa ealibration procedura GR-PDM, using * DKD-R 6-1 | Calbralion of Pressuns 30.00 15.00 anoo 000
Gauges, Editon 032014 ° as a guidelines 32.00 16.00 a1.98 Q.02
Congition of this resull of calibration 34.00 17.00 33.96 -0.04
35.80 18.00 35.84 014
1 Refarmnce stands merts
Instrurnent icate N, Dua Date The uncerainty of measuramant was £ 0.11 inH.0
e Calibrator MP-0137-22 @4 Aug 2023 *UUC = Unit Under Calibration

*AP = High-port side - Low-pon gide
Thi repored uncerainty of measurement waa based on 5 standard uncerfainty multiplisd
293 InHa0 by & coversge factor k = 2, providing & level of confidence of approximataly 85 %

ull of calitealion wes mada on Tequestad at thi point specified by customern,

ais and conversion factor is 1 KPa = 4

& This instrumant was used chaon air o g ure media

-olo-

5. This Intrurranl wis cal applied pressws to high-part (+) side and low-port (- sids open 1o almospherc pressune

6,Thia instrurnent was installed in verlical orentation and top of he pressure port was used a5 the rofensncs ey

o

7.The cenificate is valid only fo the itlem calibrated.on date and plece of calibmal

A This Certificalion is traceabls 1o the intematonal Systom of Lint maintained thaooagh!-

-Natongl instiute of Matrology Thaiasnd (NIMT)

Calibrated by - Suwll Aussi
Issue Data ; 11 May 2023

Approved Signatory © =t

] Attapol Panurach

enaslunugy
B 0314240
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TECHNOLOGY FROMOTION SOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EGUIPMENT CALIIRATION \\13 rESTING Stvicrs  OCSMEA
1% k

ABAKARN ROAL

Certificate No. :
Page :

Eguipment

Manufacturer:

Moded 1

Serial Na.:

1 Ne

Condition As-Receive

e

o Date:

libration Date:

R

Subamitted by:  Unite

rence:

Ambient Temperature:

Relative Humidity: [

Atmospheric Pressure;

Lre Measuring Instrume
" DKD-R 841 | Cak

Tied by dinct ¢

Procedure used:  The callbiation was cond

g
1 procedura CR-P
Quileinges.

ation

2
B
g
g

Mo

Cartificate No Dug Date

mator oPl42 1-23 03 May 2024

Calibrated by : Approved Signatory :

issue Date §

TECHNOLOGY PROMOTION ASSOCIATION (THATLANDEJAPAN)
CORPORATE SERVICLS 3 BOUIFMENT CALIBILATION AND TESTING SERVICES lla- MR

Equipment !
Manufacturer

Modal

Serial No.:

1D No.

Condition As-Recoh

Roecaivad Date:

Calitration Date,

Relference Submitted by U

Amblant Temperaturs

Redative Humidity: |50 £20 ) %
3k 10260

Procadure used:

Due Dite

n

1} Hyw 2

15 Mar 2024

o the Intarmadit rough

o Standar { Amarica

Promofion As: Calibration O

Calibrated by :
Issue Oate :

Approved Signatory :

Lanms‘}:lmu
-

Cert.No.:

Page: 2

iy & standand u

cdlo-

Cart. No.: 23H

Page.:
Result of Calibr. i
Function: Humidity W "
Refarnnce Standard uuc* Uncertainty
Tomperature Humidity Reading Error of Measurement
{ H.) 1 (MRH.)
16
B.O 1.7
1.8
Resultof C it
Function Hiimidity
BncE Standard uuc* Uncerainty

Temperature Humidity Reading of Measurement
{ RH.)

1.6

1.7

189

Witho:
Function: parE remeant
Standard uuc* Uneertainty

Temperature Reading of Measurament

0.72

a2

standard uncerainty muliiplied

tenasbieun
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=" United Analyst anc

3 Soi Lt 1.5

MULTI-POINT GAS TEST REPORT

Test Date : Feb 22,2023

Madel :
Serial Number :

Equipmant :

Manufacturer ; 503037

Standard Gas Concentration Dilutor Detail

xpiration Date

Multi-point gas test dats

[ Analyzer Display i Bifn

srance E Percant Err %o Error
(i) erence Error rcant Error [%u Error ]

0,70

0.50

0.30

0,00

Average Diffare

'wint Gas Test Chart |

19 Lo

1sultant Co.,

enaslunury

MULTI-POINT GAS TEST REPORT

Test Date : Apr 21,2023

Equipmant : Model ;

Manufacturer ; Serial Number :

Dilutor Detail
PPM Manufacture
PPM Mode

Multi-point gas test data

i Analyzer Displ I
Reference Value (pph) yr pb) PI9¥ | Ditverence Error | Peresnt Error
(ppb}
IL ]

-

[u,'..sn.u-|_|

[i]

tenaslunugy

MULTI-POINT GAS TEST REPORT

Test Date : Feb 22,2023

Equipment : naly j Madel : 42|
Manufacturer : Thermio S Serial Number : 1201497724
Standard Gas Concentration Dilutor Detall

Multi-point gas test data

Analyzer
Display (ppb)
[i]

Diffen

Percent E

enaslunury

MULTI-POINT GAS TEST REPORT

Test Date : Apr 7,2023

Equipment : Model ;

Manufacturer Serial Number ;

Manufa

Standard Gas Concentration Dilutor Detail
S wmdde (S03) 44,68 F M &

Multi-point gas test data

alyzer Display
{ppb)
0.0

Ar

Difference Errar | Parcent Error [*a Error ]

Reference Value (pph)

0,00 i

0,50 0.5

tenaslunugy
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United An

Test Date : Apr7,2023

Equipment :
Manufacturer :

ppb)

MULTI-POINT GAS TEST REPORT

Model @

Serial Number ;

Dilutor Detail
acturer

Multi-point gas test data

Analyze .
e Differance Error |Parcent Errar

Display (pph)

enanslumunu

Test Date : Feb 22,2023

Equipment
Manufacturer :

Standard Gas Concentration

MULTI-POINT GAS TEST REPORT

Modal :

! Number :

Multi-point gas test data

Difference Error | Parcant Error Error ]

2

Multi-Paint G:

wnaslumugu

MULTI-POINT GAS TEST REPORT

Test Date : Feb 13,2023

Equipment : Model :

Serial Number :

Manufacturer :

Dilu

Multi-paint gas test data

Anujyzar Difference Error

Display (pph)

[Multi-Point Gas Test Chart]

wnaslunufy

frgas Sipectnley Guses
frges L3h, LI

o
AfTges L
3 £ 1sited Dene

Tiurham, KE 27713
ATl docz Il .
AT R ey LK

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

Part Humber: ED4MIZDE <5410 Fufarence Mumbes  122-4021535t67-1
Cylincder Mumker. EEDMA3262 Cyinder ol me 1444 OF
Lubaralory: 124 - Duehamn 1547 - HEC Cviinder Pressure: 2015 231G
PEVP Mumoer B2203 Walve Chutlel: 360

Gas Cooe: COG MK, SC2BALN Terfeston Cate:  Jun 21, 2221

Explralion Date: Jun 21, 2024

il
[N

o pE e 1 st i "R i ot a5y
g Ih= 253y Ere il I, Snoisheol elhon oy doEs 1o

ce: e
o I 3 yhod ibeNkrilie Tiny Gpbndsr has o Hphe
L Al renlBRCRE b nn

nl EF S,

eI 2 AL Delira it 3 CARANSKE lrahl 7145 TREC A . 4 Fomr IMGLIE TS voich it I use o I & c31 EFal o
Ptk Sails uiline cihsrane noled

ANALYTICAL RESULTS

Component Requisted Artiml Protoeol Tulal Ralatlya Ageay
Conzentration £ oncantration Mathed Ungartainby Dakrs
MO 4500 APAM abUE #R) 3] *i-1.4% MIST ‘fraceable Az, J62- 20

MITHIZ JAIDE 4500 AR 45,84 PR 61 i 1% NST Tracealls DOE1LE0EE, O Rk

SILFUR DI2i= A5 25 44,50 FFRA &1 --1.0% N 5T Traceanly DGA4E021, 052127021
CARDDH AMOHORIZE ] EB4.9 PFM G - 0.7 WAT Traeable FRH4E2
NIMROGEN Bxare
pe——— A
CALIBRATION STANDARDS
Typa Lot (D Cyllnder No 3. Unceclaity  Expiratian Data
TR ZDIGIIEE TETIRARE 1952 FRR NITRIG GRDERTRDGIN ERETY Tl 07, 292A
PR# ‘7RG LEGSES .91 PR N TRZETH DIDRINFRAIR Ll Fah 20, 2020
SME L EFRTHEITE] CCB0s8H1 4.243 PP MITROGEN DI0X JCMITRAGER -2 Fag -8, 202l
HTFM 160103 CLATITT 4E.02 HPK S14_FUR CICKEIENIBOCEN +-C3% “un 17, PORE
HERM 14030918 43277 750 9 PPK CARBON MONZKIDEMITROGEN . 10 €3 Hive 15, 2125
S0, FRY a1 RCHM ncind abos: uvedin+o ss1y and nol llyn ansses.
ANALY'TH.AL EQUIPMENT
InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
Heater 5700 AbFRISY 533 G0 [ un K 20T
OO ARSI 553 N HIR n 3 £
TR0 AFRET I3 NoT FTIR: Hun 03, 212
Hecias 3700 ArFuBd¥s5 502 IR, dun 0, 04

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROSE WT: 23.40kg

MET W 4735

The aralytcal test sewults reparted on this certificate refete any to
the cylinder number specified abowe. This concludes tha test report.

[ACCREDITED]

CERT 3082

1
enaslunauau.

Apﬁrweu fc;r Release
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MULTI-POINT GAS TEST REPORT

Test Date : Fab 21,2023

Equipment G Model :
Manufacturer : Thermo 5 Serial Number :

Standard Gas Concentration Pllutor Detail

Thermo S

146

Multi-paint gas test data

Analyzer
Display (ppm}

Difference Eu-mlnm-enl Error|  [% Error ]

MULTI-POINT GAS TEST REPORT

Test Date : Mar 14,2023

Equipment : Model

Manufacturer : Serial Number :

Standard Gas Concentration Dilutor Detaf]

Multi-point gas test data

: Analyzer Display

v Differance Error | Percent Error [%a Error ]
{ppm) )

Reference Value (ppm)

m Averape [

Gas Test Chart

Multi-Pol

United Analyst a

tenaslunugy

—- United Ana

MULTI-POINT GAS TEST REPORT

Test Data : Feb 8,2023

Model

Equipment : Gas An
Manufacturer : HORIBA Serial Number :

Dilutor Detail

Multi-point gas test data

Analyzer
isplay (ppm)

ronce Value (ppm) Difference Error |Percent Ermor|  [% Error |

MULTI-POINT GAS TEST REPORT

Test Date : Mar 14,2023

Model
Serial Number

Equipment Gi alyzel

Manufacturer : HOAIBA

Standard Gas Concentration Dilutor Detail

Multi-paint gas test data

[Analyzer Display |
(ppm)

| Reference Value (ppm)

Difference Error | Percent Error

!

Analy;

R alug [ppm)

enaslunury

tenaslunugy
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MULTI-POINT GAS TEST REPORT

Test Date : Feb 8,2023

Model :
Serial Number :

Equipment |
Manufacturer :

Dilutor Det

Multi-point gas test data

[Anaiyzer ispiay Difference Error | Percent Error
{ppm)

ference Value (

MULTI-POINT GAS TEST REPCRT

Test Date : Feb 8,2023
Equipment Model :
Manufacturer : Serial Number

Dilutor Detail

Multi-point gas test data

Anal
Refererice Vahee (ppm) 'I” Ve Diffe

entific

enanslumunu

firgas

MULTI-POINT GAS TEST REPORT

Test Date : Mar 20,2023

Model 48§
Serial Number : 182920018

pment :
Manufacturer :

Standard Gas

Dihitor

Multi-point gas test data

Analyzar
| Display (ppm}

snce Error | Percent Ermor

[# Error |

TSI VErAD Canigny

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

wnaslunufy

mrw ‘dpocl'\:lu Gauses
A e

[ ll:m_ D
Tiurham, KE 27713

Tt om

Part Humber: ED4MIZDE <5410 Fufarence Mumbes  122-4021535t67-1
Cylincder Mumker. EEDMA3262 Cyinder ol me 1444 OF
Lubaralory: 124 - Duehamn 1547 - HEC Cviinder Pressure: 2015 231G
PEVP Mumoer B2203 Walve Chutlel: 360
Gas Cooe: COG MK, SC2BALN Terfeston Cate:  Jun 21, 2221
Explrauon Date:  Jun 21, 2024
il 1 hasay #2.0 CAls 227

o pEAImed N -t ]
i Ihe azsy Ericantire |nbr Anpisiicol Velhesn oy does - e

ST 42 A1l W 1 R oo i THE e 4NN IMGLIARS il i e use o 10 8 ca Eal o
Ptk Sails uiline cihsrane noled

ANALYTICAL RESULTS

:ra!ayi 2 iVenEria Tllucpln:wh:s a

Sk
I cacanlaken e nn s

Component Requasted Actiml Protocal  Tulal Ralativa fgeay
Conzentration £ oncantration Mathed Ungartainby Dakrs
NOZ £5.00 AR IOXTETS 2 +i-1.4% AIST 'raceabie sazuR, TR 2021
MI"KIZ JRIDE 4500 PR 45,04 PR @1 -+ 1.4% NiST Tracealle Q2 20
SLFUR Dl A5.EC 354 44.50 AFRt &1 -4 1.0% M 5T Trceably k]
CARDDH AMOHORIZE 10 FE A £B4.9 PFM G - 0.7 WAT Traeable FEMALz]21
NINROGEN Baarc
f—— —
CALIBRATION STANDARDS
Typa Lot (D Cyllnder o . Uncerisinty  Expiration Data
CRTRR ZoIEnEE TCTRAITE 15,82 PR NITRIC CRDE T TROGEN RS Tl (2, 2325
PRM ‘ARG LEGSES .91 PR N TRZETH DIDRINFRAIR Ll Fah 20, 2020
g— | etii L EFRTHEITE] CCB0s8H1 4.243 PP MITROGEN DI0X JCMITRAGER -2 Fag -8, 202l
| HTFM 160103 CLATITT .02 HEK FILAFUR CICKOEMNIHOGEN +-C3% “un 17, PORE
~ HERM 14030918 CC45rT 750 9 PPK CARBON MONZKIDEMITROGEN . 10 €3 o 15, 2035

- S, PRY' a1 RDM ncind aboss ubkedin 4o Brs1y and nol Il anoysis.
== ANALY'TH.AL EQUIPMENT
InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
=

Mt 500 ARRUE 533 B3 MR Jon 03 20
TR0 ARRISD- 550 N HIK n 3 £
700 SHR0B0T 143 hCE FTIR: Hun 03, 212

Hclar 3700 AFuBa y33 502 IR, Jun 13, 203

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROSE WT: 23.40kg

MET W 4735

The araiyt cal test ielts 'epa'ted an thls cettificate refete any to
the cylinder ny- dew 1ha test report.

wnaslumugu

[ACCREDITED]

CERT X

2
IonansiunauRY,
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Crifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 pum (PM,,) 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1400 9 May 23 8 May 24 -
Particulate Matter < 10 pum (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1856 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 pm (PM;) (Thailand-Japan)
4 [Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 6 Jun 23 5 Jun 24 -
Particulate Matter < 10 pm (PM;) (Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM08130002
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM19050148
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050149
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050150
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 21112023 21 Nov 23 20 Nov 24 -
CM22177051
10 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387035
11 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387039
12 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -

CM08140003




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
14 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
1180540068
15 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13122023 13 Nov 23 12 Nov 24 -
1180540074
16 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
YRLHTB7G
17 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -

48C-65506-348

18 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM08140004

19 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 18122023 18 Dec 23 17 Dec 24 -
1182920020

20 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -

2016PSIG
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Cantinuation of Certificate of Calfiration Number CL011-65 Fage ol 2 Fages

MEASLIREMENT RESLILTS:

tandard 7

CERTIFICATE OF CALIBRATION

Certificate Nn 1EL-011-65 Pgn 10l 3 Prges

Flow rata Pressure | Tumpersturs | Tempersiurm | &p_muter | Ap Orifice | standard Fow [
MEASURERRENT ITEM Toop Landl Deifier Collrmtioa procedu _— Pal e} ! |
MANUFACTURER TISCH | m' e e mmHg | It : |
MODEL/TYRE TES025 - ! p ! —= i
SERLAL WUMBER 3540 1 |
1D NUMBER UAEEFMLIT 1 115 | |
CONDHTION AS-RECEIVED st b ., 1169
CUSTOMER Unif § La19 1

L9s100
RECEIVED BATE 00033
MEASLIREMENT DATE 095914
1 02 Now 2022
NS = o.m7 m'fmin
ENVIRONMENTAL CONDITIONG:
Ambient conditian in the aoaratary are as follaw:
230430 k- 5 of @ ncue u
5504150 Wk | Flow razn Pressure | Temperature | Temperstur | Aa_mater
010410 hea [7a] [Tm]
ertalty in k= c

24 houwrs at amient conditons.
The average vahies during Measurementare 24.5 'C and 5105

TABULATION OF RESULTS:
Tha tatily o page g

112877

003081

095514

Ungertalnty {d = I} 0038 | mimin

**~End of Cortificate of Calibration®**

callisrated by: { Approved vignato

=1 My, Somuwit Thochaled
Iitea It

]
THIS CEATIFCATE REPORT MAY NOT BE REPROOUCED EXCEPT IN FULL UNLESS PERMISSION FOI ml}_ Laﬂﬂ’]’hﬂ'JUqu

N WHITING FROM THE LABORATORY

TECHUNOLDGY PROMOTION ASSOUIATION (THA
CORMORATE SERVICES 3: EQUIPMENT CALIBRATION AND T
3 PATTANARA)

ND-JAFAN}
SERVICES
1020

Cert.No.: 23P1400
Page: 2 of 2

Certificate of Calibration FedBns M= SoPide

Page: 1of 2 Rosult of calibration:- Without adiustment Ranae : 0 InH:0 to 38 in
Functi 5 Apasy t Scale Interval : 0.1 InH;0( The Fifth Estimate )
Increasing Pressura
Equipment : U-Tubea Manomster
Wi Ciwyer This corificate may nal be reproguced cthar thar n full UUEC Indieation
uxoap! with the prioe written aparoval of the head of Applied Bressure  High-portside Low-port side AP Error
Model ; 12136 Wi Coeporate Services 3: Equipmant Galibraiion and Testing Services {inH,0} (inH;0) {inH;0) [inH:0) {inH:0)
Serial No.: Q.00 0.0 0.00 0,00 el s)
- 2.00 1.00 -1.00 2.00 0.00
0 Mo UAE, 400 200 200 400
Condition As-Aoceived: LUgad [ 6.00 3.00 300 8.00
Received Date: 26 Apdl 2023 8.00 400 400 0
1c.00 5.00 -5.00 10.00
Callbration Date; o9 May 2023 1200 .00 12.00
14.00 T.0z 14,04
Reference; Z304-07T0IWSC Submitted by: United Analyst and Enginesring Consultant Co. 16.00 802 16.04
Amblent Temperature: | 23 T 2 1 °C 18.00 .04 16.08
Rilative Humidity: 53+ 15) % 81 Sai Udomsuk 41, Sukhumvil Road, Bangchak, 20.00 10.04 2008
elative Humidity: ot '
Phrakharang, Bangkik 10260 22.00 1o 2204 .
Atmospheric Pressure: 1010 mise 24.00 12.02 24 04 0.4
26.00 13.02 26.02 0.02
Procedure used; The calbation wes conducied by direct comparison method agains! Pressure Maasuenng instrumants 26.00 14.00 0.00 28,00
Standard accoding 1o in-housa ealibration procedura GR-PDM, using * DKD-R 6-1 | Calbralion of Pressuns 30.00 15.00 anoo 000
Gauges, Editon 032014 ° as a guidelines 32.00 16.00 a1.98 Q.02
Congition of this resull of calibration 34.00 17.00 33.96 -0.04
35.80 18.00 35.84 014
1 Refarmnce stands merts
Instrurnent icate N, Dua Date The uncerainty of measuramant was £ 0.11 inH.0
e Calibrator MP-0137-22 @4 Aug 2023 *UUC = Unit Under Calibration

*AP = High-port side - Low-pon gide
Thi repored uncerainty of measurement waa based on 5 standard uncerfainty multiplisd
293 InHa0 by & coversge factor k = 2, providing & level of confidence of approximataly 85 %

ull of calitealion wes mada on Tequestad at thi point specified by customern,

ais and conversion factor is 1 KPa = 4

& This instrumant was used chaon air o g ure media

-olo-

5. This Intrurranl wis cal applied pressws to high-part (+) side and low-port (- sids open 1o almospherc pressune

6,Thia instrurnent was installed in verlical orentation and top of he pressure port was used a5 the rofensncs ey

o

7.The cenificate is valid only fo the itlem calibrated.on date and plece of calibmal

A This Certificalion is traceabls 1o the intematonal Systom of Lint maintained thaooagh!-

-Natongl instiute of Matrology Thaiasnd (NIMT)

Calibrated by - Suwll Aussi
Issue Data ; 11 May 2023

Approved

tana'ﬁ‘lumuqu LenNdTRIAIUAN
B 0314240 a 1160341
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TECHNOLOGY PROMOTION ASSOCIATION (THAILANDSIAFAN) i
ORPORATE SERVICES 3 EGUIPMENT CALINRATION AND TESTING SERVICES flacs

AR ARN ROA

Certificate of Calibration Comiuate oy

Page

Equipment

Manufacturer:

Moded 1

Condition As-Receved:

R Date:

libration G

R

Submitted by: U

rence:

Ambient Temperature:

Relative Humidity:

Atmospheric Pressure;

Procedure used

nstrumeant Mol Serlal No. Cartificate No Ous Date

day 2024

0f4-23

ard Baromatar

en data #nd

Unit

Calibrated by Approv —
issue Date ©
lay
B 031695 q
i
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i
COHPORATE SERVICLES 3 EQUIPMENT CALIBRATION AND TESTING RVICES !la w
5 T (NER ] :

ARATION 000

Equipment !
Manufacturer

Modal

Serial No.:

10 Na.

Condition As-Recoh

Roecaivad Date:

Calibration Date.

Submitied by

Amblant Temp:

Redative Humidity |50 £20 ) %

Procadure used:

Calibrated by : Approved Sig

Issun Oate :

tana'ﬁ‘lfmuqu
B 0316275

Cert.No.:

Page: 2

tenaslupIuny
a 1165507

Cart. No.: ;
Page.:
Result of Calibr:
Function. H
Refarnnce Standard uuc* Uncertainty
Tomperature Humidity Error of Measurement
"C) 1 WRH.)
o 16
B0 1.7
2 1.8
Result of Calibration:- Al
Function: Hiimidity Mes
Referance Standard uuc* Uncerainty

af Measurement

Temperature Humidity Reading
{ R.H)

Function:

Standard uuc* Uneertainty
Temperature Reading of Msasuramant

¢ mulfiplied

~alo-

tonﬁgs‘lﬂqagqu
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DJ |., % \ = United Analyst and Engineering Consultant Co., Ltd.

1 3 Sol Udomsuk 41, Sukhumvit Acad, Bangchak, Phrakhanang, Bangkok 10260

G Tel 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@uaeconsuftant.com

|—| |., % \ United Analyst and Engineering Consultant Co., Ltd.
‘Q '\_\_ 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

EE

C C Tal 0 2763 2828 Fax 0 2763 2800 www. Itant.com E-mail: fEnt.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 1,2023 Test Date : Nov 13,2023
Equipment : Gas Analyzer (NO2, Model : 42i Equipment : Gas Analyzer (NO2, Model : 42i
Manufacturer:  Thermo Scientific Serial Number : CM08130002 Manufacturer :  Thermo Scientific Serial Number : CM19050148

s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer :
Nitric Oxide (NO) 45.94 PPM Model :
Methane (CHa) - PPM Serial Number :
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date :

un21204

Multi-point gas test data

Thermo Scientific
146i

1180540071

s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer :
Nitric Oxide (NO) 45.94 PPM Model :
Methane (CHa) - PPM Serial Number :
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date :

Jun 21,2024

Multi-point gas test data

Thermo Scientific
146i
1180540071

Reference Value (ppb) Analy?:;bn;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?::,bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .9 0.90 0.90 0.90 Level 1 Zero 0.0 .8 0.80 .80 0.8
Level 2 20.00% 100.0 101.3 1.30 1.28 1.28 Level 2 20.00% 100.f 0.7 0.70 .70 0.7
Level 3 40.00% 200.0 200.9 .90 .45 .45 Level 3 40.00% 200. 0.9 0.90 .45 0.4
Level 4 60.00% 300.0 300.9 0 .30 .30 Level 4 300. 0.9 0.90 .30 0.3
Level 5 80.00% 400.0 400.0 .00 .00 .00 Level 5 400. 400.0 0.00 .00 0.0
Remark : Measuring Range 500.0 ppb Average Difference (%) .59 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.45
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chart I 450 int Gas Test Chart
5 40 406+ 5 40 4
g 30 g 350
T 300 300
g & 250
S 20 S
s 0 N
£ 100 3 £ 100 i
50 50
0 4= 0 4=
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Page 1o 1 enanslumunu Page 1o 1 enaslumun
|—| r A \ United Analyst and Engineering Consultant Co., Ltd. |—| l_‘r United Analyst and Engineering Consultant Co., Ltd.
‘Q '\_\_ 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 '\_\_ 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
C % Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mall: use@uaeconsunant.com C 0 Tal 0 2763 2628 Fax 0 2763 2800 www.i com E-mail: AEM.CoMm
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 1,2023 Test Date : Nov 1,2023
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM19050149 Manufacturer :  Thermo Scientific Serial Number : CM19050150
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) PPM Serial Number : 1180540071 Methane (CHa) PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.60 0.60 0.60 Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79 Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35 Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.38
:Acceptable Limit + 5% :Acceptable Limit + 5%
oint Gas Test Chart Multi-Point Gas Test Chartl
450 450
5 40 4 5 40 =
g 0 g 30
g 300 T a0
g 250 g 250
s 200 s 200
% 150 % 150
£ 100 £ 100
50 50
[ 0 4=
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Page 1ol wonanslueuny Page 101 enasiuAun
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|—| ;‘?\ = United Analyst and Engineering Consultant Co., Ltd.
[ 1 3 Sol Udomsuk 41, Sukhumvit Acad, Bangchak, Phrakhanang, Bangkok 10260
: % Tel 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: useGuaeconsutaN com

|—| ;‘?\ = United Analyst and Engineering Consultant Co., Ltd.
[ 1 3 Sol Udomsuk 41, Sukhumvit Acad, Bangchak, Phrakhanang, Bangkok 10260
= ' Tel 02763 2828 Fax 0 2763 2800 www. com E-mail: AENL.GOm

MULTI-POINT GAS TEST REPORT

Test Date : Nov 21,2023

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : CM22177051

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46

:Acceptable Limit + 5%

t Gas Test Chart
450
— 400 »”
5
s 350
g 300
g 250
5 20
= 150
2
£ 100
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1o enaslamuA

|—| /?\ =) United Analyst and Engineering Consultant Ceo., Ltd.
IQ"_\—\J 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e e Tal, 0 2763 2628 Fax 0 2763 2800 www.ugeconsultant,com E-mail: uae@Uaeconsutant com

o

MULTI-POINT GAS TEST REPORT

Test Date : Nov 7,2023

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer :  Thermo Scientific Serial Number : CM22387039

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

MULTI-POINT GAS TEST REPORT

Test Date : Nov 7,2023

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer :  Thermo Scientific Serial Number : CM22387035

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.41

:Acceptable Limit + 5%

int Gas Test Chart

450
— 400 »
5
g 30
F 300
g 250
s 200
R
g
g 100
50
0 +=5
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Display
Page 1o enasiuAun

CERTIFICATE OF ANALYS
Grade of Product: EPA PROTOCOL STANDARD

Multi-point gas test data

ANALYTICAL RESULTS
al F ol T

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 [60.00% 300.0 300.8 0.80 0.27 0.27 CALIBRATION STANDARDS
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Cylinder No Concen Une Expiration [
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.48

:Acceptable Limit + 5%

ANALYTICAI

Analytical Pri

:QUIPMENT
le Last Multipoint Calibration

Multi-Point Gas Test Chart
450
~ 400 »”
3
g 0
g 300
g 250
5 20
= 150
2
£ 100
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 101 enaslamuA
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|—| A \ = United Analyst and Engineering Consultant Co., Ltd. |—| a\ = United Analyst and Engineering Consultant Co., Ltd.
‘Q A 1 3 Soi Udomsuk 41, Sukhumvit Aoad, Bangchak, Phrakhanong, Bangkok 10260 ‘Q '\_\;1 3 Sol Udemsuk 41, Sukhumvit Ricad, Bangchak, Phrakhanong, Banglok 10260

no "

vi Tal 0 2763 2828 Fax 0 2763 2800 www. Itant.com E-mail: fEnt.com T Tel 0 2763 2828 Fax 0 2763 2800 www. Itant.com E-mail: fEnt.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 9,2023 Test Date : Dec 8,2023
Equipment : Gas Analyzer (CO) Model : 48i Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number : CM08140003 Manufacturer :  Thermo Scientific Serial Number : 1180540068
s Gas C trati Dilutor Detail s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppm) Analy::;':l)splay Difference Error | Percent Error [% Error ] Reference Value (ppm) Analy::;':l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0 Level 1 Zero 0.0 0.7 0.7 0.7 0.7
Level 2 20.00% 10. 10.5 0.5 4.8 4.8 Level 2 20.00% 10.0 10.8 0.8 7.4 7.4
Level 3 40.00% 20,/ 20.7 0.7 34 3.4 Level 3 40.00% 20. 20.7 0.7 34 34
Level 4 60.00% 30. 30.5 0.5 16 16 Level 4 60.00% 30,/ 30.6 0.6 2.0 2.0
Level 5 40. 40.6 0.6 15 15 Level 5 80.00% 40. 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.25 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.69
:Acceptable Limit + 5% :Acceptable Limit + 5%
Mult t Gas Test Chart Multi-Point Gas Test Chart
50 50
£ €
s g 400
g z 5
& & ’
g g 7
8 2
3 H 08
< <
0 0
0 50 0 50
Reference value (ppm) Reference value (ppm)
Page 1 of 1 llu- Page 1 of 1 llu-
|—| r A \ United Analyst and Engineering Consultant Co., Ltd. |—| r A \ United Analyst and Engineering Consultant Co., Ltd.
O '\_\_ 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 [ '\_\_ 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
Tal 0 2763 2828 Fax 0 2763 2800 www. Itant.com E-mail: fEnt.com Tal 0 2763 2828 Fax 0 2763 2800 www. Itant.com E-mail: fEnt.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023 Test Date : Dec 8,2023
Equipment : Gas Analyzer (CO) Model : 48i Equipment : Gas Analyzer (CO) Model : APMA-370
Manufacturer: Thermo Scientific Serial Number : 1180540074 H HORIBA Serial Number : YRLHTB7G
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CH4) - PPM  Serial Number : 1180540071 Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ] Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.9 0.9 0.9 Level 1 Zero 0.0 0.6 0.6 0.6 0.6
Level 2 20.00% 10.7 .7 .5 .5 Level 2 20.00% 10.7 .7 6.5 6.5
Level 3 40.00% . 20. .8 Level 3 40.00% . 20.9 .9 4. 4.
Level 4 60.00% . 30.! .9 Level 4 60.00% . 30.6 .6 2. 2.
Level 5 I%.OO% 40. 4 .0 . .| Level 5 IE}.OO% 40. 40.0 .0 0. 0.
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.84 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.68
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart Multi-Point Gas Test Chart
50 50
H H
g 400 g 400
= =
; 9 g 6
a 5 a 3
5 X 5 X
El El
H 7 H 7
< <
0 08 0
0 50 0 50
Reference value (ppm) Reference value (ppm)
Page 1 of 1 lhj Page 1 of 1 lhj
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Engineering Consultant Co., Ltd.

1 3 Sol Udomsuk 41, Sukhumvit Acad, Bangchak, Phrakhanang, Bangkok 10260

W?\F‘ United Analyst and

T Tel 0 2763 2828 Fax 0 2763 2800 www. Itant.com E-mail: AEnt.com

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

United Analyst and Engineering Consultant Co., Ltd.
INAE y gineering
o] iy, VL
P " Tel 02763 2628 Fax 0 2763 2800 www, ftant. com E-mai: Aant.com

MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer: Thermo Scientific Serial Number : CM08140004
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0.8 0.8
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.79
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50
E
g 40.0
z
3 7
2 g
E)
s 7
<
0 =%
0 50
Reference value (ppm)
Page 1 of 1 llu-

CERTIFICATE OF ANALYS
Grade of Product: EPA PROTOCOL STANDARD

MULTI-POINT GAS TEST REPORT
Test Date : Dec 8,2023
Equipment : Gas Analyzer (CO) Model : 48C
Manufacturer: _Thermo Environmental Instruments  Serial Number : 48C-65506-348
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0.8 0.8
Level 2 20.00% 10.0 10.6 0.6 57 5.7
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.61
:Acceptable Limit + 5%
Mull it Gas Test Chart
50
H
g 400
=
§ 7
2 9
)
] 6
&
0 kB
0 50
Reference value (ppm)
Page 1 of 1 llu-
|—| ;‘?\ = United Analyst and Engineering Consultant Co., Ltd.
LES LA™ 5 50l Udomsuk 41, Sukumsit Aoad, Bangehak, Prvabhanong, Bangkok 10260
Sanan awn Tl 0 2763 2828 Fax 0 2763 2800 www. Itar.com E-mmal: . com
MULTI-POINT GAS TEST REPORT
Test Date : Dec 18,2023
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer: Thermo Scientific Serial Number : 1182920020
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262

Expiration Date :

Jun 20,2024

ANALYTICAL RESULTS
al F ol T

Multi-point gas test data

Reference Value (ppm) Analy::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 .7 .7 .7
te‘/: ; :g-gg:"’ ;g'g ;g'g 3 'i -i CALIBRATION STANDARDS
ev .00% X . . . . z - S
ylinder No Conce Une Explration [
Level 4 [60.00% 30.0 30.7 7 3 3 il S
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.92
:Acceptable Limit + 5%
Mull t Gas Test Chart
50
E
g 40.0
g 7 ANALYTICAL EQUIPMENT
a 7 Anatytical Principle Last Multipoint Calibration
g = m——
H ]
2
< i
Y 0
0 50 e

Reference value (ppm)
—+— Analyzer Di
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-118 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 6171 Co.,Ltd.
2 [Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamaxe Lasor Laan Larson Davis LxT2 Innovative Instrument 23-SLM-227 28 Jun 23 27 Jun 24 -
0005286 Co. Ltd.
3 [Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamaxe Lasor Lacn Larson Davis LxT2 Innovative Instrument 23-SLM187 2 Jun 23 1Jun 24 -
0005288 Co.,Ltd.
4 [Sound Level Meter Laeq 1 hour Laeq 24 hoursr Lamaxe Lasor Laan Larson Davis LxT2 Innovative Instrument 23-SLM-224 28 Jun 23 27 Jun 24 -
0005289 Co.,Ltd.
5 [Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamaxe Lasor Lacn Larson Davis LxT2 Innovative Instrument 23-SLM-210 23 Jun 23 22 Jun 24 -
0005293 Co.,Ltd.
6 [Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamax Lasor Lagn Larson Davis LxT2 Innovative Instrument 23-SLM-222 28 Jun 23 27 Jun 24 -
0005294 Co. Ltd.
7 |Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamaxe Lasor Lacn Larson Davis LxT2 Innovative Instrument 23-SLM-209 23 Jun 23 22 Jun 24 -
0005296 Co. Ltd.
8 [Sound Level Meter Laeq 1 hour Laeq 24 hourss L Lpoor L Larson Davis LxT2 Innovative Instrument 23-SLM-225 28 Jun 23 27 Jun 24 -

Amax? —A90? —Adn

0005305

Co.,Ltd.




ANAB

Certificate of Calibration

‘wHbration Details

Culibration Environment and Detadls

Serigl Number Trucenbic

Reference Standard Vindl Due Cafibration
Traceability This certificate providoes tracesbility of measurament 10 recognized national stundsrd, und to th
f it Unit
e
1 1 by T

" lenans gy

ANAB

Certificate of Cafibration

" lenanslumaunu

Calibration Result

Calibrut Without Adjustment (4B Adjustment (di nce Aee
() Memsured | Ervor Weasured Error | c1s
00 H ) | |
' |
Frequency of Sound pressure lovel
Calibration Runge Without Adjustment \djustment [ et ]
W | me §(H) | Ervor (%) | Measured (o) | Error (%) Class 2 {
‘ : 0 0
e =
Totnl Hormaonde Distortion plus Nodse of Sound pressure level (THD=N %)
| Calibration Range Withaout Ad Adjustment Uncertaimty | Accoptonge Ui
(i) Measured (%) | Measured (%) {+ %) Class 2 ( + %)

in
Mot
End of Calibration
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INOVATIVE 1MSTILLMENT UALITRATION LAl INNUVATIVE INSTIUSMENT CALIBRATION L AN
IRNEWATIVE (ST T OO LT HEAL G FICE g A&B CONVA IV INSTIL AN 0L LT, WAL G
P T TS g 3

S0 NI | HOTRUNTINAKIIEN || TAMININ HANG KAED) = R R AOEY AT =80 SO RLISTEN AR | | TAMBON HANG AT

Al ARIPRIIT BN PV RAMUT PIDAKAN PREY 1 THARARD

FVICHT DIANE] FHLLSAMUTT PILAKGAS PROVINCE 150 THATLAND

THL IpaM2E e | FAN W21 IG-T T vy B
Fage | 40

Cenificas No Cenifiose No D-BLM-1IT

Roques: Nu Requesi No Reg-2023-1314

7. Lang Term Stability

5, Electrical signal test of frequency weightings. Weighting netwark respone with relative to 1 kiz VT Setting Meatiered
. s = UNCERTAINT
VLT Sefting Theviation frem varioms Freguency TS 1 -
DT FAST /A (37100 Lue
4 7130 gl
FAST /3717 Weighting Respane eurve TN Seiting e ()
STD Setel [ i -
T Setting A am € [dBi} & iy | =i i T
63 Mz 413 Al 00 =
Finnl 140
125 Ha i1 hih i (k.
Diiaterl ol
0 He e ir o 3
S0H bz 4Ll o 0o s 8, Lewvel linearity on the reference level range
1000 [2 00 a0 0o 0z L Anticipated Deviaiion Acceplunce
UNCERTAINTY
2000 e (X al (11 I HEF (Y ElR Limie
4000 1 i ui it i 1H) ) (i { =ity 1 & dit)
P T Py b e [ L e o4
[ Wi an o
10 Hy 411 Akl
13 i an Ll
&, Frequency and tlme weightings at 1kHz 134 334 an A
UL Sty 510 Mot Accuptance i s L) g il
INCERTAINTY =
. t E 4 3 3 T
FAST /3 REF [ ERIt Limit Ll - e o _|
= 11500 13 1o o 8]
ULC Welkghting 1} [ {H (EX 1] (&3]
11400 14 I 0 [
& 1 1Hao aa o
100 iim [T 00 LI
C e 14, o 12
! b Az 10 o 1o 0 11
z 1k 14 0o 01 i @ i a1 7]
=00 ) 0 s Ll
UL Serting Bl Measurel i || i ] P pe - 7]
7138 A HEF il ER sl S400 ) *T3 w I
VUL Time Revpane (] () (ol 1 &) Ly 00 B T o i
Fasl 140 148 ([} i a0 4 T o [
S 1140 L0 L L] i1 i) & L o8 (5]
Loy 11400 1140 [T [ e e -l L i
.00 8 00 il Li
400 H 540 [ [
#0 " a9 [ Li
00 44 41 0 Li
5,00 4 41 [5] Lt
4200 a1 (5] Li
at 4l Al 4 Li

i inl, el

The The cariilic nfull, iz ap tanaﬁw‘l L) ik ik caly s the " s taﬂaﬂw‘l“‘ uqu,

INNOVATIVE INSTILMENT CALIBRRATION LAR INNONATIVE INSTHURMENT CALMRATION LA

TNV A TIVIE INSTIUMIS T 00 LI, A OFVICT INNEATEVE TNETRUNIINT O, L FD, HEAD OFFICE
T MO 1R S0 RURTINARCHS | TAMEON BANCG KAED, MU BRSO SN N H TAMBORS AN KADL
T BARNC PTILTRAMET PRRAKAN FHOVINGE AW THARAND AMPHIOE RANG FHLESAMET FRARAN ROVINGE W50 THAILAND
PRl (ORI RG-S AR 1 Ll S0 AR | A n 20T
P+ hjs
Cenificms No SLAM-22T Cenifieste No 2-SLM-22T
et N Reg2621-1416 Reguel N R 2021415
12, Overload indication
Level linearity including the level range contral UL Santing Menssred Aceepince
LUC Sening s Mensared Avteptaney AR P RIS
. - UNCERTAINTY bl S0 4 L
FAST ! A WEF [T EHR Limit STD Seniay ity {amy
UL Range 1 [ 1y [ET0] {4 dm Pt ocehul feyel 2
2 483 al - L Negmive anshalf oyvle 1453
14 114 o Ll Do =
10. Tone burst response
VUE Setting ST Anticipated Memured Aerpianee
UNCERTAINTY
Tanebarst Tk LALES R Limnit Messuered Acerptance
[ 1 (] 1 {2dB) | =By (VS Limit
200 1350 i 1 ST Setiny (i)
Foat 1 158 e ALl SR Tnitial 1380
s ] 115 13 =13,-50 Fina) 1350
00 1386 1285 4Ll i Deviziol 0o
Stow oz
1 (1] 1.9 <1 ~Lih, A0
0 (20 1201 il |
R 3 o TR} i1
End of Certificurs
a2 oo 100 .1
Antlclpated Masiired Asceplance
UNCERTAINTY
FANT /€ /3132 REF (ifid ERH Limi
ST Setting ) iy (L] {=di 1= 4B}
Commplese iyele 1374 1368 a0 10
Pt bl eyl 1364 1361 Rl 10
Negatlye hall vyie (£ 1361 0 1
The seanitn seldieid ialy 1o e e exlisimnd. The cemiifizae ol an b tacrd folk, wetr limiramest (g . LA Therosdis selated waly 1 o i ™ i T sicept b UL,

1 g LygLid
tenanslaunun ienansliumauny
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PNUOVATIVE INSTHUMENT CALIILATION 1AM

NSOV ATIVE (RSTILMUNT COL LT BEAD OFRICE
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ARAN FROVINGUE 10240 THAAND

Cenilfivatg N

Requet Mo

5, Electrical snEnaI test of fﬂwng welghtu&. WE.shuns netwark respone with retative to 1 kHe

IFSIMI24

Rog-2023-1412

VUC Sedring Thevintian from varioes Froguency Adceplasc
PAST £ 37-130 Welghting Respaee curve Lt
ST Seftlng A am) (1) Z iy L+ di
3 Hx i1 i uo in
125 Hr 14 a1 LU L3
p iR 174 o A i 15
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4000 1 ] o 0l 10
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&, Frequency and time weightings at 1kHz
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A Ham 1140 i (5]
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9. Level linearity including the level range contral
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INNOVATIVE RETILUAENT CALIBRATION L AT
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5. Efectrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
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List of Instruments Certification for Water Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH1226 27 Sep 23 26 Sep 24 -
HA1G0019 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TW219 27 Sep 23 26 Sep 24 -

HE1D0008

(Thailand-Japan)




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES QUIPMENT CALIRRATION AND T NG SERVICES Cert.No.: 23CH1226
53214 PATTANAKARN Ri SO1 18, SUANLUANG, SUANLUANG BANGKOK 16250
. NSCTISITIS17025 Page.: 2of3
r FAX.0-27 CALIERATION 0008
Condition of this calibration resuit
1 E s ont -
Cert.No.: 23CH1226 . Reference Standard Instrumen )
Page: 1of3 Instrument Serial No. 1D No. Cert. No. Due Date
- 1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RCO44 231908 26 Jul 2024

Certificate of Calibration

This certification is traceable to the Internaticnal System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

Equipment : pH Meter

Manufacturer : Horiba 2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd,

Model : LAQUA-PH210 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Serial No. : HA1G0019 Buffer Solution Manufacturer Lot No. Exp. date

ID No. : UAE.EFM.202/2564(EFM.pH.10/64) pH 4.008 CPA chem 913508 14 July 2025

Condition As-Received: Used item pH 6.986 CPA chem 863833 28 Dec 2023
pH 9.997 CPA chem 913600 14 July 2024

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(-,/") Saithip Meangmai

() Warakarn Lerngagtrakul
( ) Ponpan Paipim

Issue Date :

26 Seplember 2023

27 September 2023

2309-0881WSC-4

United Analyst and Engineering Consultant Co. Ltd

3 Sci Udomsuk 41, Sukhumvit Road
Bangchak, Phrakhanong, Bangkok 10280

(25 ¢ 2.5) °C

(50 £ 15) %

In - house method

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
cerlified reference material (CRM)

- CP-CH8 by compariscn with standard thermometer

Warakorn Lerngagtrakul

2 October 2023

The Uncertainties are for a confidence probabhility of approximately 95%

enaslumuAy
A 0053073

Cert.No.: 23CH1226

Page.. 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH IActual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Sol ing ing | pH measurement| factor
{(mV) (t) k
pH Electrode 4.008 4.01 141.5 0.0079 2.00
SIN.: - 6.986 6.98 -34.9 0.011 2.00
6.986 7.00 -34.2 0.011 2.00
9.997 10.01 -205.7 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model 9652
- Serial No. © =
Dimensicn of probe;
- Length : 103 mm
- Diameter : 16 mm
- Immersion Depth 90 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
c) (°c) (°c) (°c) (x°C) k
25.0 25.002 250 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-oCo-

a 1182399

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

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voitage Actual Reading Measurement factor
Calibration Input (smV) P
pH my mV pH
pH Meter 4.00 177.48 177.6 4.01 C.058 2.00
S/N.: HA1G0019 7.00 0.00 0.2 | 7.00 0.058 2.00
7.00 0.00 02 | 7.00 0.058 2.00
10.00 -177.48 -177.2 10.01 0.058 2.00

LBNITRIAIUAL
a 1182400

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-27

-3000 FAX. 0-2719-9484

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

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

{ J) Saithip Meangmai

{ ) Warakorn Let

rngagtrakul

() Ponpan Paipim

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HE1D0008

UAE EFM.207/2564(EFM.DO.08/64)
26 September 2023

27 September 2023
2309-0884WSC-3

United Analyst and Engineering Consultant Co. Lid.
3 Sol Udomsuk 41, Sukhumvit Road
Bangchak, Phrakhanong, Bangkok 10260

Temperature (25 +5)°C

(50 + 20) %

CP-CHY

by Comparison Technique wilh Azide Modification Method

Humidity
In - house method

29 September 2023

tenanslairuny
B 0325261
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Cert.No.: 23TW219
Page.: 2 of 2

Condition of this result of calibration

. Reference Standard Instruments
This certification is Iraceable to the Internationat System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Premation Asscciation (Thailand-Japan)

Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RC00G 23MM18 20 Feb 2024
2. Standard Material -
teri Manufacturer Lot.No., Assay
Sodium Thiosulfale pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: SK1B0020
Titration Method | DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) | (mg/L) {mg/L)
816 l 815 0.0071 |

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

-afo-
a 1182622
Equipment : DO Meter with Sensor Cert. No.: 23LM168
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2309-0884WSC-4

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
Industrial Platinum Resistance Thermometer { IPRT } inlo Temperalure Bath.
The temperature scale used was based on ITS-80
Condition of this result of calibration
1. Reference standard instrument:-

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

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promoticn Association { Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement
This instrument was connected with temperature sensor, S/N.: 18F 100252
Calibration | Immersion | Standard uucH Coverage
N Error Uncertainty
Point Depth Temperature Reading I Factor
(°c) (mm ) (°C) (c) (°C) (+°C) k
25.0 100 | 25.004 248 -0.204 0.16 2.00 1
30.0 100 | 30.000 298 -0.200 016 200 |
35.0 100 | 34.998 34.8 ~0.198 0.16 2.00

UUC* : Unit Under Calibration

Tne reported uncertainty of measuremenl was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 85 %

-oDo-

1)

a 1183569

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

534/4 PATTANAKARN ROAD SOI 13, SUANLUANC NGKOK 10250

The Uncertainties are for a confidence praba

TEL.0-27

Certificate of Calibration

Equipment
Manufacturer
Maodel :
Serial No. :
ID No. :

Submitted by

Location :

Received Order:
Calibrated Date :

AN

Il

29 FAX.0-2

DO Meter with Sensor

: Horiba

LAQUA-DO210

HE1D0008

NSC-TISITIS17025
CALIBRATION 0008

Cert. No.: 23L.M168
Page.: 1 of 2

UAE.EFM.207/2564(EFM.DO.09/64)

United Analyst and Engineering Consultant Co.,Ltd

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

TPA Chemistry Calibration Laboratory

Ambient Temperature : (26 +10)°C
Relative Humidity : (50£30)%
AC Line Voltage : (220+22)V

Calibrated by

Approved by :

{ ) Pornthippa Tameyakul
{ ) Ponpan Paipim

() Suwit Imjai

Issue Date :

5 Qctober 2023

ot be reproduced other than in full, except with

‘orporite Services 3+ Equipment Calibratio

25 September 2023
29 September 2023

ility of approximately 95%

tenaslumuAy
A 0059010
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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
3 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
4 |Auto Clave TOTAL COLIFORM ALP Co.,Ltd. (Japan) CL-40L / 808763 National Food 2402281-001-01 2 Apr 24 1 Apr 25
BACTERIA Institute,Ministry of Industry,
Thailand
5 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 13URC4S013201 Technology Promotion 24TM303 10 Jan 24 8 Feb 25
DEMAND Association (Thailand-Japan)
6 DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
TOTAL SUSPENDED Association (Thailand-Japan)
SOLIDS
8 |Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1 Apr 24 31 Mar 25
BACTERIA Association (Thailand-Japan)
9 |pH Meter pH YSI Environmental pH 100A / JC03354 Technology Promotion 23CH1487 22 Nov 23 21 Nov 24
Association (Thailand-Japan)
10 [UV-VIS NITRATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer NITRATE NITROGEN
PHOSPHATE

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 1

Certified Laboratory ISO/IEC 17025
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Calibration Certificate Calibration Report
Certificate No.: 2303074-001-01 Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD, Equipment; EBectrenic Balanzs Manufacturer:  METTLER TOLEDO
Address: 3 Soi Udomsuk 41, Sukhumvit Read, Modal:  ABID4-5/FACT Resclution; 00001 g
B hack, Prakh. kok 10260 Serlal No.: 1129361010 1D No.: LIAEWAS 0022550
Capacity: 220 g
Page1of3 Date of Calibration: 26 My 2023 Page 2 of 3
i Ci it Acnbient 37 ¢+ 01'C Resfative Humidity: 61 2 22 %
Equipment: Electronic Balance Place of Calibration: Ranm 108 Balance Reom, UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD,
Condition of Equipment: Good Condbion
Condition of This Resuits of Calibration:
Manufacturer: METTLER TOLEDO
1, Caliration Mathod: NFT Method W-M&-001  [n-House Method based on UKAS Lab 14 @ 2018
Mndel 2. Referenc Standards:
: ABZDA-STFACT Reference Standard ~ Model  SerialNo.  Calibrated By CertificateNo.  Due Date
Stanclard Weight Class £2 1mg to 2009 BSOS567572 TCE MI3040535 8 April 2024
Serial No.: 1129361010 Instrument Model Serial No.  Calibrated By  Certificate No.  Due Date
Therme-Hygro Meter B0B-H1 NFLBTH D18/23 Quality Reborm R23-0451 21 February 2024
ID No.: UAE.WAS.002/2552 3. This certificatian is raceabie to 5T UNIT
4, This certificate was certified anly for the instrument we calbrated.
Order No.: 2303074 5 Tnnrr.::frof calbration was found accurate #s shown on date and place of calbration oofy.
Calibration Results:
- 1. Repeatability of Reading:
Operation No.: 2303074-001
Mominal Vaiue { g}
Date of Receipt: 26 May 2023 s
200
Date of Calibration: 26 May 2023 2. Off-Center Error:

A mass of 100 g was placed and moved to various postion on pan.
The batance reading oomined is given in the table.

=2 @@

& g 9
The une: are for a of approxi y 95% 1 2 3 a 5 5 [Maimum Difference}
This Cerfificate is issued in accordance with the conditions of accreditation pranted by the Thal Labaratory Accreditation Scheme g dbe e alo e st gl e sl g t 9}
which has assessed the measurement capability of the laboratory and s traceability to recogaized national standards and to the
units af reglized at the g national standards laboratory. This cerificate may not be reproduced other L 522006 | 990905 | 590095 | 590005 | 59000 | S9am7 | i

than in full except with the prier written appeoval of the Natignal Food Tstitute,

F-C5-012 Aevision: 01 Date: 20-04-65
F-C5-003 Revision: 01 Date: 20-04-65

e,
o

b

<,
ey

e

g | : v v :
l.\.n\\-lt-.m’,_‘
e
—
= AU MTIS SR SIS
s A
Prafp b % ndatian for hdlsmal Development Matione Food iramute oy NETLTI8ITIS 17058

T g T = - o sl Labaratary e Certer CALIBRATION 1081

Calibration Report Calibration Certificate

Certi No.: 001-01 Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Equipment: Electronic Balance Manufacturer;  METTLER TOLEDO
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,
Madel  ABZDS-SEACT Resalution: 00001 g
Serfal No.: 1129361010 D No.: UAE.WAS.002/2552 s ik 10260
Capacity: 220 g
Date of Calibration: 26 May 2023 Page3of3 Pagstetd
Calibration Results;  (Continued) .
Calibration Range;  0-200 g Equipment: Electronic Balance
Calibration Adjustment: Internal Cafibraticn
3. Departure from Nominal Value: Manufacturer: METTLER TOLEDO
Naminal Value Stardert Valug Mverage Reading Corrction Urcersainty Coverage Factar Model: XSR205DU
T | [ 3 3 { g 1 { 5] i g ) L
Unload 0.00000 10,0000 o.a000 0.0000=8 200 Serial No': €210685394
001 o000 0.0100 0.0000 0.000088 200
005 005000 Q0500 o000 00000 200 ID No.: UAE.WAD.010/2565
ol 010001 00999 o.0004 0000088 200
02 0.20001 01999 0.0008 0.000088 200 Order No.: 2402283
ns 0.50002 2.5000 0.0000 0000068 200
1 £.00000 10000 £.0000 0000089 200 Operation No.: 2402283-002
2 200002 20000 000 00008 200
5 S 00002 50000 £L.0000 0000080 200 Date of Receipt: 2 April 2024
10 1000001 9.9599 0.o001 0000051 200
2, 20.00003 20000 D.0000 LA LA, Date of Calibration: 2 april 2024
= 50 00003 42,9989 .0004 000011 200
b} 70,0005 539959 0002 000013 200
100 100.00005 39998 0.0002 LAN01E 200
150 15000005 143.9695 0.0002 o.00021 a0
200 20000016 19995596 0.0004 000028 200
The i are far a ility of app 95%
This Certificate |s issued in accordance with the conditions of ac ed by the Thal Laboratory Accredi
The reported uncertainty of messurement was besed ona standard uncertainty multiplied by a which has assessed tha measuremant capability of the faboratory and its traceability to recognized national standards a
Bevel of confidence of approdimately 65 %. unes of measurement realized at the cormesponding national standa baratory. This certficate may not be reproduced

than in full - excapt weh the pnar written approval of the Naticnal Food In e

e e —

F-CS-012 Asvision: 01 Date; 20-04-65 F-C5-009 Revasinn: 01 Date: 20-04-65
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Calibration Report Calibration Report

Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Eletrofic Balace Manufacturer;  METTLER TOLEDD Equipment: Electronic Balance Manufocturers  METTLER TOLEDD
Model: XSR20500U Resolution:  0.00001 g/ 00001 g Modet:  XSR2050U Reselution: 000001 g / 0.0001 g
Serial Moo C2106853%4 10 Mo UAE WAO.DI0/ 2566 Sarial No.: CIIEEE3E 10 M.t LIAE WA 010(2565
Capacity: 220 g Capacity: 120 g
Date of Calibration: 2 s 2024 Pege 2 of 4 Date of Calibration: 7 spn 2024 Page3af 4
i Ci i Amhient 4% 4 05T Relatwe umidty: 425 = 23 % il i ults:  (Continued)
Place of Calibration: Libaratgry, UNTTED AMALYST AND) ENGINEERING CONSULTANT CO,, LTD. ibration ; 0-80g

Condition of Equipment: Good Condtion

s Thi Calibration Adjustment: [nternal Cafibration
Condition of This Results of Calibration: S e Ll

3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

1. Calitation Meshod: NFL Mpthod W-Ma-001 In-House Method based on UKAS Lab 14 : 2019
1. Rederence Standards:
Reference Standard ~ Model Serial No, Calibrated By ~ Certificate No. Due Date Marmimst Value Standard Yaue foveriage Resding Ureertanty Coverage Factor
bt Class E ™ 757 ] Mr3ANsIs 1 Apri 2024 : . :
Sandard Weight Class E2 imgie 20y 05T - i (-0 {2 e ] (g [s g ) 4
Instrument Model rial N rated By Certificate No.  Due Date
== Seria(No  Calib Unlasst .000000 2,00000 ,00000 00000086 | 200
ThermaHygro Meter B0R-141 WFLETH 016723 Qually Rebom 9 Febeuary 2025
3. This curmication s traczsble ta ST UMIT 6001 .001003 p.00101 000001 0.0000088 200
4. Ths corbfcane was corified ok for the imstrument we calibreted 0005 0.005003 0.00500 .60000 0.0000082 200
5 This result of calfration was found accurate 25 shown an date and place of calbration \'Jllh' ool 0000003 001000 0.00000 00000085 200
libration Results: 005 049996 w0500 00000 ooooonss | 2
Lo e ltv o Relﬂil!g: o1 0, 100011 010000 0.00001 u.l.'l)‘.[Jll .(;?'u" 1
5] 0.500016 50001 .00001 0.000014 2.00 —
Pominal Valve g ) Standart Devaton of Resding g 5
an 0.0000047 1 1.0000K11 1.Lo0a -0.00002 0.000016 2.00 =
a0 0.0000052 ¥ 2000073 200001 .00001 0.000017 200
1o 0.000038 s 5000017 5 60002 0.00000 5000020 200
200, SOO04G i 10000004 1060001 100001 0000026 200
2‘ D"-ce Brroyt m 20000031 2000000 0.00003 0.000037 2.00
Amassal 100 g wes paced and Moved 19 vaous poskion oo pan
i A0 000040 3000001 000003 0000050 200
The talsnce raading abtaired is given in the &
| 5 50000024 50.00003 000001 0.000068 2.00
8 B0 000068 RO.0OGHIT 000005 ooy 2.00

(Maximum Difference)
L.g ]
2.0001

1000001 | 6995989

FL5012 Revison: 01 Date: 20-04-65 F-C5-013 Revisan: 01 Date; 20-04-65
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iy o ol A
oo, Fourdanen for ntuamal Develsproern Naronal Foeed insim e Pl M To e TTOEE Fourdanon for ndusinal Deveopment MNanonal Food bstinee it N T TIE T T
oty WF ey Food indusiial Laboratory Serice Cereer CALIBRATION 0061 i wr  FoODd Indusinal Laboeatery Service Cenber CALIBRATION 0081
Calibration Report Calibration Certificate
Certificate No.: 2402283-001-01
Certificate No. 2402283-002-01 £
- Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Equipment: Eictronic Balance Manufacturer:  METTLER TOLEDO
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Mogel: XSAIOSDU Rasalution:  0.00001 g / 1.0001 g
Serial No.r C210685394 1D Mo.t LIAE WA 010/2565 sanachack, Prakianaog, Fanakok 10160
Capacity: 770 g
Date of Calibration: 2 i 2004 Page d of & Fogelold
i i Its: (Continued) Equi ent lectron "
uipment: Electronic Balance
Calibration Range: B1 - 2009 q
Calibration Adjustment: Internal Calibration
: Manufacturer: METTLER TOLEDO
3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.000L g )
Model: XSR2050U
ool Ve Standard Value Average Reading Corection uncertanty Coverage Fartor
i . e S i ¥ Serial No.: CD09071872
50 2000010 90,0001 20000 0.00015 200
100 10000006 100.0001 0.0000 00015 200 ID No.: AL A i i
110 110.00007 1106001 20000 000016 200
120 12000008 | 1200000 00001 £.00017 200 Order No.: 2402283
130 13000010 1300000 00001 100119 200
Lt S 100330 e Operation No.: 2402283-001
150 4.0000 100021} 200
L 16000010 f8600, = Date of Receipt: 2 April 2024
170 17000012 1700000 | 00000 200
20 20100016 200.0002 00000 000028 200 Date of Calibration: 2 Aetii 2024
The uncertainties are for a ility of i 95%
This Certificate is issuad In accordance with the conditions of accrectation grantad by the Thal Labaratary Accreditatian Scheme
e it i i aa i e which has assessed the measurement capahility of the laboratary and its traceability to recognized national standards and to the
el of (.IlIrl:‘;e'itn;}?Mﬂl:fll:allel"\‘os:‘ :asu ottt Sl 0 L | uinits of measurement realzed at the coresponding nationa standards laboratoey. This certificate may not be seproduced other
? than in full except with te prior written approval o the National Food Tnsttute.
i i F-C5-009 Reviman: 01 Dete: 20-04-65

F-C5-012 Ravision: 01 Date: 20-04-65
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Calibration Report Calibration Report

Certificate No.: 2402283-001-01 Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufscturer;  METTLER TOLEDG Equipment: Electroese Balance Manufacturer;  METTLER TOLEDG
Modai: XSRSDU Resolution: 000001 g/ 00001 g Madel: XSRMS0U Resolution:  D.0000L ¢/ D.00D1 ¢
Serial No,: CO0SO71872 ID Moo LIAE WA 012/2563 Serial Ne.: CUOS071872 IO Moo LIAEWADT12/7563
Capacity: 1 g Capacity: 221 g
Date of Calibration: 2 Aanl 7024 Fago 2 af & Date of Calibration: 2 agri 2024 Page 3of 4
Conditi Ambvent Temp 245 + 05 T Relwwve Humidite: 475+ 25 % Calibration Results;  (Continued)
Place of Calibration: Laboratary, UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD Calibration R . 0-80g
Condition of Equipment: Good Condition IR Ao TSl
ini - " P ibration ustment: ernal ibration
Condition of This Results of Calibration; Calibvuition Adjoktritan
1. Calibration Mathod: NFI Mathod W-MA-DDT  Tn-House Method besed on UKAS Lab 14 - 2018 3. Departure from Nominal Value: (Range: 0 - 80 g | Resclution: 0.00001 g }
2, Reference Standards:
Reference Standard Model Serial No. Calibrated By  Certificate No, Due Date Nominal Value Sandard Vakk Awerage Reading Cartechon Lincertsnty Cerverage Factor
Stancierd Weight Cless E2 1my ta 200 BS05567572 TCS MEI053E & agnl 04 a1 (9.3 { 9.3 e LE g 3 "
Instrumant Model Serial No. Calibrated By Certificate No. Date
h B Uninag 1003000 000000 000000 0.0000088 200
Tharme-Hygro Moter GO8-H1 NFLETH 01623 Quatity Reborn QR24-0343 9 February 2025
3. This certification is racsss 1o 51 UNT 0.001 0001003 DLt 000001 0000005 200
4, This certificate was certified only for the mstrument we calbrated. 0.005 0005003 000499 0 O0HIL D CXHMHME 2.00
5. This result of caibration was found accurate as shown on date and place of calistion only. 001 0010003 L0100 [ KRN 0 AKHI00S1 2.00
libar: n its: 005 049956 005000 000000 OOB000SE 200
1. Repeatability of Reading: o1 010001} 010000 o.o000i D.anoG1 200
I T 05 0500016 0.50001 0.00001 0.000014 200
Hominal Ve | g | Standard Deviation of Reading (3R]
40 10000052 L 1000003 100002 .0000% 0000016 100
B0 [D00KIG3 - 2 2000023 200001 Q0000 Lanoer 200
100 D.000048 5 5000017 500002 000000 0000620 200
2! L 10 10000002 1000000 0.00001 0000025 20
2, Ofi-Center Error: a0 20000031 20.00002 000001 0.000037 200
A mass of 100 g wespleced and moved ta varkus position an pan
an 30000050 30.00001 0.00001 0.000057 200
The balane reacng obtsred s given in the table.
 —— | ) 50000075 50.00004 | -mooogt 0000068 100
1] B000065 HO.00005 0.000e 2.00011 20
1 —{ 2 3 Al § B
L} il g 21t g dlC-a )1 g ¥t o) [
iooogz | 1000001 | o000 | 99.eews | do0co01 : 00003
F-C5-012 Revssion: 01 Date: 20-04-65 F-L5-012 Revision: 01 Date- 20-04-65

L] :
3 SEsemssUUELAYERSTasrILE IS EL X FEsrnssulELNYEaCSIHasrdLErs
' I I AUELSMSAauURTEN ISaEaIMSSUETM S ‘4,,/'/,__\“‘—\\ 7 I I LSy e A TSI TS
Foundatian for rdusal Developrrent Manonal Food il N TET ATOE 7 ndaton for rdusinal Developrent Maronal Food hahiue
- Food ndustial Labaratoy Sendce Certer CALIBRATICN 081 . s dustnal Laboratory Sendce Cerver

Calibration Report Calibration Certificate

Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDD Certificate No.: 2402181-001-01
Model NSRIOSOL Resolution:  0.00001 ¢/ 0.0001 § Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Sarlal No.: CODA0TIE? 10 Mo LAEWAD.D12/2563 Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Capacity: 120 g Bangchack, Prakhanong, Bangkok 10260
Date of Calibration: 7 apl 2024 Page 4 of 4
Calibration Results:  (Continued) Pagetof3
Calibration Range: B1-2004g
Calibration Adjustment: [nternal Caiibration Equipment: Autoclave
3. Departure from Nominal Value: [Range: 81 - 200 g ; Resolunon: 0.000L g )
T Manufacturer: ALP
Nammal Ve Seandard Value Average Resding Corettion Uncerinty Coverage Factor
(- Lo Lol Ll L g ) A Model: CL-40L.
40 90.00010 900000 0.0001 0.00015 200
100 100.00005 10,0000 w0001 00018 200 Serial No.: B0B763
L1t 11000007 1400001 0.0000 0.00017 200
120 12000009 12010000 a.0001 0.00018 200 ID No.: BAEMICA25/ 2563
130 130.00010 1300000 a.0001 0.00019 200
1an 14000014 140, 0000 0.0001 [ |:ouz:1__ 100 Order No.: 2R
150 15000008 1500001 00000 0.00020 | 200 Operation No.: 2402281-001
160 16000010 1600001 a.0000 000022 o0
i) 17000012 1700001 0000 0.00023 200 Date of Receipt: 2 April 2024
00 20000016 2 .0007 0.00028 2400
Date of Calibration: 2 April 2024
The inties are for a ility of approxi 95 %.
This Certficate = =sued in accordance with the condfions of accreditation granted by the Thal Lasboralory Accreditation scheme
The reported uncertsinty of messurement wis based on 8 standand uncerinty mukipher by @ coverage facor & | which has assassed the measurement capability of the laboratory and its traceability to recognized nationad standards and to the units
ievel of confidence of sporcsimatety 95 % of measurement realized al the correspanding national standards laboratory, Ths certificate may not be reproduced sther than in full

excapt with the prior written appeoval of the National Food Institute

mensnanaaa End

F-CS-009 Resisien: 01 Date: 20-04-65
FCS5-012 Revison: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2402281-001-01

Equipment: Autaclave
Modsi: CL-40L Serial Mo, BOB7EI
Resolution; o1 °C 1D No.: LAE. MIC 026/2583

Manufacturer: ALP

Date of Calibration: 2 April 2024 Page 2of 3
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT €O, LD
i Conditi Ambient: [ 25 £1 )%

Relative Humidity {55 +7 )
Lire Voltage [ 225 £ 5 ) Voit

Condition of this results of Calibration:

1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into #= autoclave and calibration
according to W-TE-018 based on BS 2646-1(2021) © Autodaves for stesfization in laborstonies Design, construction, safety
and performance Specification
- The temperature scake used was based on [T5 - 90,

All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument

Instrument Model Serial No, | Certificate No, Due Date Through
[RTTOMAL ¥ ']
HiTempi40-2 R54918 TE B6T3E3-01 T e
Digital The wih R0 [ e - P— — me—
[Deta Logger) HiTempla-2 525601 TE 62003301 | & Nowemnber /E-i MADGETECH INC
HiTempi14t-2 S2nE02 TEG0034401 | & Newernber 2024

3. This certficate is traceable to International System of Units (SI Units)
4 This certficate was certfied only for the instrument we calibrated.
5. This result of calbvation was found agcurate as shown on date and place of calibration onby,
&. This standard does not apply to sterilizers or deinfectors used for medical, dental, pharmaceutical,
7. Condition of Calibrated iterm ;  Good
ULC Dascription ©  Setting program function sterilization ;| STERILLIE/NORMAL
Time of sterilization 15 Minute At 1150 aand 121.0 °C
£. Resu® of Caliration : X | without sdjustment
| After adpustmant

FC6-017 Rpwsion; 0 Diste: 20-04-65

TECHNOLOGY PROMOTION ASSOCIATION (]

CORPORATE SERVICES 3: EQUIFMENT CALIRRATION AN
5308 PATTAMAKARN ROAD SO1 | B, SUANLUANG, SUANLUANC

HEE-TIS-TIS TS

TEL 0-2917-3000-29  KAX. 14 CALIBRATIIN 5028

Cert. No.: 24TM303

Certificate of Calibration Fay 19
Equipment : BOD Incubator
Manufacturer @ Arco
Madel : Uc4-1320
Serial No. @ 13URCAS013201
1D No. : LIAE WAD,015/2561
Submitted by : United Analyst and Engineering Consuftant Co, Lid.

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

Bangkok 10260
Location : Lab Floear 2
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Amblent Temperature ({26+10)°C
Relative Humidity : {5030} %
Calibrated by : Tawatchai Pama
Issue Date : 18 February 2024
The Uncertainties are for a fidl probability of approximately 95%

e rapros
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Calibration Report
Certificate No.: 2402781-001-01
Equipment: Autocave
Model; CL-40L Serial No.;  B0E7E3
Resciution; 0.1 C 1D No.: LAE.MIC D26/2563
Manufacturer: ALP
Date of Cali i 2 April 2024 Page 3ol 3

Calibration point: 115.0 aand 121.0°C
Calibration result:

Catlbiation | Temparature| Relative | Line Valtage |
Condition ") Humidity {%) {valt) =
Min | 344 wE B
Max | 255 1 = —-_— §

Tablel : Reporting of Temperature wrde

Measured Temperature (*C) @ Sensor No.

Calibration Paint (Sensor No.2 is REF) Uneertainty

{°c) Std.# 1 Std. # 2 (Ref) Std.# 3 **c)

1150 115.28 i 11535 115,38 [E]

1210 12128 12136 12137 [
Table 2 : Reporting of Chara ization Result
uuC* Setting | Uuc* Reading Stability Uniformity  |Overall Variation|

(°c) | Min (°C) | Max (°C) |aversge("C}f MPa +(°C) rc) °c)

nsp | use 151 | 1150 0.08 0.19 0.13 048

[E I T i | e 0.12 0.17 0.10 I
Mot

The quoted uncertainty include * Stetility " and * Loading effect | 20% of Unformity )*
UUC® = Unit Under Caliration
Stability = One-haff of the greatest maemum difference of measured temperatures at any one Sensors,
for at least haif an hour after reaching steady state.
Unffarmity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are chserved at the same time.
Owerall Variaton = The difference of the masimum aad minimum measured emperatures throogai

The repart uncertainty af measurement was hased on standard uncertainty multiplied by coverage fa
a level of confidence of approximately 55 %

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

Equipmen 80D Incubator Cert. No.: 24TM303
Condition As-Received : Used Item Page: 3aof3
Reference : 24020234001
Result of Calibration :- { ") Without Adjustment
Function of ULC* : Temperature Source
Frash air setting : Met Avallable
Calibration | wuc* | uuct P Overall .
Peint | Setting | Reading stability y | Facter
()] {°cy | {°Cc) (£°C) LG {'c) K
200 2041 | 189 0.37 072 1.4 2
Calibration ["C)
Paint Position
(e 1 [ 2 [ 3 [ & [ 5 [ 6 [ 7 | & [9fefa]| (zc)
200 | 19873 | 19803 | 20322 | 19600 [ 19615 [ 19585 | 1ae12 | 1essa | roses | ose

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

Temperature stability : One-half of the greatest i of we at any one sensor
T i + The masi i of d tem at any sensors and the measured
temperature at the reference location which are observed al the same time or at as close an observation time as
pessible to determine the P patbern ar b il within the chamber under steady-state conditions.
Overall + The Diffe of the i and

UuC* :  Unit Under Calibration

Mate © The reported uncerainty of measurement was included stability and excluded uniformity |

The reported uncertainty of measuremant was based on a standard Itiptied by a ¢!
factor k, iding a level of of imately 85 %.
-ollo-
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Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received :  Used llem Page: Zof 3
Referance ; 2402-02340C1
Procedure Used :-

Calibration were wsing P CP-OT02 based on TLAS G-20 according to direct
maasuremant method with Data Ui which with Resi: T Datactor { RTD

The temperature scale used was based on ITS-20,
1. Reference standard instrument-

Instrument Serial No. Cer Traceable Due Date

1 ) Data Acquisition MYES003411 23LM208 TPA 27 Dec 2024
2. This cartificate is valid only to the item callbrated on date and place of calibration
3. This cerification ls traceable 1o the Intemational System of Unit.

Remark : TPA : Technology Promation Assoctation | Thailand - Japan )
L (") Without Adjustrment
Function ef UUC* Temperature Source

Fresh air setting : Mot Available Environment during calibration
- z Beginning Finished
Temp. { °C } 28 31
[REL Humid. { % ) 70 &5
[AC Supply { Vell ) 233 234
Pasition : Pyl S
i 10 No.:
1 20RTD-21
/ 2 20RTO-2/2
L. B 3 20RTD-2/3
e
4 20RTD-24
5 20RTD-2/5
] 20RTD-26
7 20RTO-27
Proba Installation Datails : Dimension of Chamber ; 8 20NN
a= e g G P 8 {raf) 20RTD-2/2
b= 0 em W= 12 m
ez 10 am H= 12 m
Capacity= 088

Cert.No.: 24TW33
Page.: 2 of 2

Condition of this result of cal

Reference Standard Instruments
This certification is traceable o the Intemational System of Unit through the reference standards
labaratary of Industrial Calibration Center, Technology Promotion Association (Thalland-Jagan)

Instruments Serial No. I0 No. Certificate No. Due Date
1. Burette - 130BU1D 23CG1172 22 Mar 2025
2. Balance 14233821 11ORCO01 23MMA05 16 July 2024
2. Standard Material -
Material Manufacturar LotNo. Assay
Sodium Thisufate pentahydrate Marck AM1TE3316 100.2%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 228100125

Titration Method DO Mater
Standard Deviati
(Azide Modification Methed) Reading aviation
Lk ma) fmat)
820 849 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and refarral purpose s prohibited This raport may not be reproduced
ather in full without written approval of the laboratory

-olo-

lanm's‘l:ia{ﬂqﬁ'r,

TECHNOLOGY PROMOTION ASSOCIATION (THAT

ND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND 1 3 SERVICES

S0 BATTANAKARN ROAD 5 ANLUANG BANGKOK 10251

TEL, i

b FAX. (27195484

Cert.No.: 24TW35

Page.: 1of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Y8l
Maodel : 5100
Serial No. 11B 101863
ID No. = UAE WAD 0042554
Received Date : 20 February 2024
Test Date : 21 February 2024
Refarence : 2402-062805C-1
Submitted by : United Analyst and Engineering Consultant Co, Lid

3 Boi Udomezuk 41, Sukhurmvil Road, Bangehak,
Phrakhanong, Bangkok 10280

Laboratory Condition : Temparature [ 25+ 5 ) °C

Humidity (50 + 20 ) %
Test Procedure : In - house method @ CP-CHE

by Comg que with Azide Mathod
Testad by : Walalak Sirithean

Issue Date © 22 February 2024

@nmslumuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
EQUIPMENT CALIBRATION AND TESTING SERVICES

AMLLLA:

AMLLUANG BANGKOK 10250

Cert. No.: 24TM5E3

Certificate of Calibration g
Equipment : Hot Alr Oven
Manufactuj Memmert
Model © UF 55
Sarial No. : B212.0411
1D No. = UAE WAD.DOS2556
Submitted by : United Analyst and Engineering Consultant Co. Lid

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

Location : Lab Fioor 2

Received Order : 01 April 2024
Calibration Date : 01 - 02 Apeil 2024
Ambient Temperature : [28+10)"C

Relative Humidity : (50 +30)%
Calibrated by : Krisda hMalea

Issue Date : & April 2024

The Uncertainties are for a confidence probahility of approximately 95%

tenms‘l#mu
A 00
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Equipment : Hat Air Oven Cert. No.: 24TM583 Equipment : Hot Air Oven Cert. No.: 24TM588

Condition As-Received :  Used ltam Page: Zof 3 Condition As-Received : Used liem Page: 3of3
Reference : 2404-00040C-3 Reference : 2404-00040C-3
Procedure Used :- Result of Calibration :- {* ) Without Adjustment
Calibration were conducted using callbratlon procedure CP-OTO2 based on TLAS G-20 according fo direct Function of UUC* : Temparature Source
measurement method with Data Acquisition which with F Temperature Detector ( RTO ) Fresh air setting : Closa
s Thermatiuple Typa T, Calibration] UUC® | LUG" | T T Overall
The temperature scale used was based on ITS-80, Point Setting stability uniformity  |Variation| Factor
Condition of this result of calibration (&) () | ey (+°C) (*C) (G} k
1. Reference standard instrument.- 104.0 104.0 | 1040 0.032 047 0.64 2
Insfrument SofmlNo. /Cont, No. Traceabls Lus Date 1200 | 1200 | 1200 0.12 072 13 2
1) Data Acquisition MYST013711  23LM115 TPA 11 Jul 2024 1800 | 1800 | 1800 013 2 15 2
2. This certificate s valld only to the item calibrated on date and place of calibration. T T p—————
3. This i ion is o the i Bystem of Unit. = Uncertainty
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) Pt Position
Result of Calibration := | * } Without Adjustment 1C) 1 2 ] A 3 R i 8 |9t | ((2C)
Function of UUC* : Temperature Sourcs 4.0 104,464 | 103.847 | 104.226] 104.232 | 104.106) 103,691 | 104.275] 104.127 [ 104.013 0.42
Fresh air setting : Close during 120.0 120,485] 120.089| 120,635 120.506| 110.531 | 119.644 | 120.364 | 120.144 | 120.158 1.4
T Finished 180.0 1B0.574 | 179.769| 180.285| 180.870 | 179.584 | 178,790 180.287 | 179.861 [ 179.802 1.4
Temp. ( “C ) 27 26 Average* : The average of 30 values in each position
REL Humid. { % ) 47 48 Temperature stability : One-half of the greatest maximum difference of measured temperature st any one sensar.
2 /‘Ii AC Supply ( Volt ) 221 220 T i + The i of =l at any sensors and the measured
temperature st the reference location which are obearved at the same tima or at as close an chsarvation time as
Ref. Std. 1D No.: @ possible 10 ine the temp pattem or g within the chamber under steady-state conditions.
H Cali ion Point Overall Variation : Tha Differance of the maximum and minimuem p it ol oloservation
‘?’ (120t 180 ) Uuc* : Unit Under Calibratson
cll / Position’> ac (104)c Note: The reporied uncertainty of measurement was includad stability and excluded uniformity .
o 1 21-18TC-01 | 22-1BRTD-21 The reported uncertainty of measurement was based on a slandard y mullipled by &
2 21-18TC-02 1BRTD-2/2 factor k, providing a leve! of confidence of appraximately 95 %.
3 21-18TC-03 | 18RTO-213
4 21-18TC-04 1BRTD-214 -o0s-
P S S — 5 2118TC-05 | 18RTO-215
a= 50 em D= 0.50 m 8 _21-187C-08 1BRTD-2/6
b= 50 em w= 080 m z 2-16TC-07 | 16RTD-2A7
TR AL G5 8 21-18TC-08 | 1BRTD-218
Capacity = 030 e 9 {ref) 21-187C-08 1BRTD-29

1of

41209739 a1z20973

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SDI 16, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-23 FAX.0-2715.8484

Egquipment : Incubator Cort. No.: 24TMB47
Condition As-Recaived :  Used |lem Page: 2 of 3
Reference : 2404-00030C-6
Procedure Used :-
Certificate of Calibration Cert. No.: 24TME4T Cali were using p CP-DTAZ based on TLAS G-20 according to direct
Page: 1of 3 measurament mathod with Data Acquisition which with T Detector { RTD

The temperature scale used was based on ITS-20.
Condition of this result of calibration

Equi nts nciation 1. Referance standard Instrument:-
Instrument Serial No. Cert. No. aceable Due Date
S i 1 ) Data Acquishion MY48023832  23LMMz22 TPA 26 Jul 2024
2. This certificata is valid only to the item calibrated on date and place of calibration,
Model : KB 400 E6 3. This certification Is traceable to the International System of Unit
Remark : TPA : Technalogy Promation Association | Thailand - Japan |
Sorial Mo, : 0200000015535 Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperatura Source
1D Mo UAE MIC.018/2564 Fresh air setting : Close i during
Beginning Finished
Submitted by : United Analyst and Engineering Consultant Co., Ltd. Temp. { r: ' 24 24
3 Sei Udomsuk 41, Sukhumyit Road, "((: 3 RELEumIA, (] 54 57
Bangchak, Phrakhanong, AC Supply ( Volt ) £ oo
Bangkok 10260 3 S
i g Ref. Std.
Location : Microbiology Labaorstory (302) o Position : 1D No.:
H |z =
! 1 20-16RTD-01
Recelved Order : 01 April 2024 g — 4 3 e Dﬁ;_
Calibration Date : 01 April 2024 4 /t‘_ i = 20: -
Ambient Temperature : (28+10)°C nE T T SR04 |
Relative Humidity : {50£30)% a &
W 5
Calibrated by : Man Pattanapongpaiboon 8 20-16RTD-06
7 20-16RTD-07
Probe Installation Details : Dimension of Chamber : LA R [EAERTECE
i e i S 9 (raf) | 22-16RTD-08
b= 10 em = 065 m
&= 10 =l H= 12 m

Capacity= 037 m'

lssue Date : 7 April 2024

The are fora probability of app 95%

This centificate may not be reproduced ather than in full, except with the prior written
Appeowal of the hesd of Corparate Services 3 : Enwipment Calibrstion and Testing Services.

Lana'n‘lximuqu mnms‘laimuqu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

TE SERVICES QUIPMENT CAL A N AD ESTING §! CES
Equlnm&n‘ . Incubator Cert. No.: 24TME4T LURF(“{AI"? SE R\» TCES 3: EQUIP \|I:N7I CALIBRATION AND TE \‘U\l SE ?(\‘[ '1 |
o : 5324 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK. 10250 i e
Candition e Revslved : Lised Hem Raga:t: 3ofiS TEL 0-3717-3000-20 FAX 0-2719-9384 CALIBRATION 0003
Reference : 2404-00030C-6
Result of Calibration :- {* ) Without Adjustment GertNo. 23CH1487
Function of UUC* : Temperaturs Sourca P; e‘: 1of3
Fresh air setting : Close ge.: h
. ~ e .
Cafibraion] UbC* [ U™ | Overall Certificate of Calibration
Point Setting stability uniformity  |Variation| Factor
(") (*c) ] (e (°C) ('c) {*c) k Equipment : pH Meter
30 354 230 SHOAS il piss = Manufacturer : EcoSense
Calibration Temp: (*C)
il Model : H100A
Polnt Position paisinllef © o
{3 1 l 2 | 3 | 4 | 5 I 6 | 7 ] 8 I 9 (ref.) (£C) Serial No. : JC03354
350 [ 25000 35022 | 34841 | 34851 | 35027 [ 35011 [ 565,023 36,026 | 35.007 | 0.30 1D No. : UAE EFM.083/2562(ENV.pH 03/62)
Average® : The average of 30 values In each pasition, Condition As-Received: Used Item
Tempearature stability : One-half of the greatast i diff: of measure: ire @t any one sensor. .
R d Date : 21 November 2023
Temparature uniformiy : The maximum di of P at any sansors and the measured ecelve
temperature at the reference location which are observed at the same time or at as close an observation time as Calibration Date : 22 November 2023
possible to determine the lemperature pattern or homogeneity within tha chamber under steady-state conditions. Reference : 2311-0720WSC-1
Overall i & The Di of the i and minimum d h ut o, . ) c IaniCo. Ltd
UUC* : Unit Under Calibration Submitted by : Qx\xled Analyst s:n ‘Esnil:een:gR ?Ssu ant Co. Ltd.
Nate : The reported uncertalnty of measurement was inciuded stability and excluded Lnifarmity . 3 Soi Udomsuk 41, Sukhumvit Road.
Bangchak, Phrakhanong, Bangkok 10260
The reported uncertainty of measurament was based on a standard uncertainty multiplisd by a coverage ) B
factor k, providing a level of of app 95 %, Ambient Temperature : (25 £ 2.5) "C
Relative Humidity : (50 = 18) %
-olo- Calibration Procedure : In - house method
- CP-CHS5 by direct measurement with standard
valtage calibrator and direct measurement with
certified reference material (CRM)
CP-CHB8 by comparison with standard thermometer
Calibrated by : Warakorn Lerngagtrakul
The Uncertainties are for a confidence probability of approximately 93 %
'
enaslumunu
A 0061266
Cert.No.: 23CH1487 Cert.No.: 23CH1487
Page.: 20f3 Page.: 3of3
Condition of this calibration result Calibration Results
1. Reference Standard Instrument - Function : pH Measurement
Instrument Serial No.  ID No. Cert. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10} -
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024 Unit Under Standard pH Actual pH | Actual mv Uncertainty of | Coverage
2) Ref. 26 July 2024 S ) o o
) Ref. Standard Thermometer 4982054 110RC044 231908 26 July Calibration Buffer g pH measurement factor
This certification is traceable to the International System of Unit maintained through:- (mv) (%) &
- Technology Promotion Assaociation (Thailand-Japan) pH Electrode 2008 201 174 0.0085 205
S/N.: 230906SIA605377 6.985 7.00 -2 0.0099 200
2. Certified Reference Materials : The measurement results are traceable to S! through CPA chem Lid., 5085 700 > 00093 2.00
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 9097 16 00 77 00092 2'00 |
Buffer Solution Manufacturer Lot No. Exp. date Function : Temperature Measurement
pH 4.008 CPA chem 913588 14 July 2025 mout adjustment
6.985 PA chi 913559 14 July 2024 .
pH 8.985 CPA chem > uy’ This equipment was connected with Temperature Probe;
pH 9.997 CPA chem 940106 02 Nov 2024 - Model - .
3. This certificate is valid only to the item calibraled on date and place of calibration. - Serial Na. - = _EJOQOBSIA605377
Calibration Results Dimensien of probe;
Func! mV Measurement - Length: 110 mm
Performing standard curve by Fluke at pH (4,7)(7,10) - Diameter 12 mm
= X - Immersion Depth : 100 mm
Nominal Standard Uncertainty of Coverage —_—
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV P
pH my mV pH ) Calibration Standard uuc* Error Uncertainty of | Coverage
pH Meter 4,00 177.48 177 4.01 0.58 2.00 Point Temperature Reading measurement factor
SIN.: JC03354 7.00 0.00 0 7.00 0.58 2.00 (°c) (°C) (°c) (°Cc) (£°C) Kk
7.00 0.00 0 7.00 0.58 200 250 25.002 25.1 0.098 0.13 2.00
10.00 A77.48 ) -178 10.01 0.58 200 300 30.001 30.1 0.099 0.13 200
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-000-

a1191352 a1191351
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DOE Services CoLid

DQE Services 2Sei Ladpmo-Wanghin 55, Ladpess- Wanghin R, Ladpran, Ladpruo, Bangkok 10230

Tt s
Al iika TN ats

Phone ; +66 (012 538 2054, Email : dgeservicesim b gmail com

CERTIFICATE OF CALIBRATION

Certificate No, :  SP24-001 Page 1ol 5
Customer :  United Analyst and Engincering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road. Bangchak, Phrakk g, Bangkok 10260

Location of calibration :  Laboratory 213

Equipment : UV-Vis Spectrophotometer

Manufacturer 1 Hitachi

Muodel : LI-2900

Serial No.:  21E22-00%

ID No.: UAEWAT.051/2564

Received Date : 4 January 2024

Calibration Date : 4 January 2024

Issue Date : 5 January 2024

Condition Instrument :  Good

The calibration resslt |3 appied ooy 1o the sbove catibnand (em and was found accurase s shown on dme o place of calitvation ooky.

Tlie ENESUITTERTI, Gy LT U Jabumaiury ammd b srueabily e vk s abmndais sl b i unis of i ol o i sonma;

nasipaal eeandands Isbomiory, This ceniicaie may mot he reprduced ofhes han in Tl exeept with the priar written approval af the DOE Services Co..

lﬂﬂﬂ"li‘hiﬂ’wn&l

PR T08412 ROR 1112000

DOE Services Co., Lid.

DQE : 128 - Wit y adprs "
Q Services Sot Ladprao-Wanghin 55, Ladprao-Wanghin Rd |, Ladprao, Ladpran, Banghok 10230

Phone - +66 (012 $38 2054, Email : dge csinfodgmail com L
0 3 ] miail - dgeservicesinfodgmail com e

REPORT OF CALIBRATION

Certificate No. 1 SP24-001 Page 2 of §
; »
Environment Condition : Ambient Temperature 25+5
Relative humidity 55+ 20 “RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This centification is traceable to the International System of Unit maintained at National -

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

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC @ 200 nm/min

Scan Interval of UUC : 1 nm.

Resolution of UUC : Pl ic 0001 Abs.

Wavelength 0.1 nm.

lﬂﬂﬂ"ﬁ‘hjﬂ’wm.l

FMMR-02 ROT 3/1 12000

DQF Services Co. Ltd DQE Services Ca.,Lid,
DQE Services 12 o Ladprao-Wanghin 53, Ladprao-Wanghin Rl Ludpran, Ladprso. Banghok 10230 4 : DQE tibois 32 Soi Ladprao-Wanghin 55, Ladpeao-Wanghin Rd., Lodprao, Ladpeao, Bangkok 10230 R
Phone : +66 (112 538 2054, Email : dgeservicesinfoagmail. com ac-1mune resd Phune : +66 (112 538 2034, Emuil : dgeservicesimfidgmail com AL e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : 5P24-001 Page 3 of 5 Certificate No. : SP24-001 Page 4o0f 3
Calibration Results : Without adjustment Photometric Accuracy :
i Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
(nm.} (Abs} (Abs) {Abs) (Abs) &
Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor 0.0000 0.000 0000 0.0050 2,00
{nm.} (Abs) (Abs) (Abs) {Abs) & = (.7469 0.743 o038 0.0057 200
0.0000 0,000 (L0000 00028 2.00 0.0000 0,000 0.0000 0.0050 2.00
- 0.5780 0575 0.0030 0.0031 .00 i 0.8674 0.862 0.0054 0.0059 2.00
1.0484 1.045 0.0034 0.0029 2,00 0.0000 0,000 0.0000 0.0050 2.00
21876 2192 0044 0.0080 2.00 i 02919 0.289 0.0029 0.0051 2.00
0.0000 0.000 0.0000 0.0028 2.00 0.0000 0.000 0.0000 0.0050 2.00
dih 05583 0558 0.0013 0.0034 200 0 0.6430 0.641 0.0020 0.0055 2.00
1.0239 1.023 0.0009 0.0035 2.00
21230 2,125 -0.0020 00079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5230 0,520 0.0030 0.0030 2,00
9 0.9633 0.961 0.0023 0.0029 200
1.9753 L.975 0.0003 0.0070 2.00
0.0000 0,000 00000 00028 2.00
siEd 05181 0.516 0.0021 0.0031 2.00
1.0002 0.997 0.0032 0.0033 200
1.9973 1.993 0.0043 00084 2.00
0.0000 0.000 0.0000 0.0028 200
(L5517 0.550 0.0017 0.0030 2.00
= 10803 LO79 (0013 L0030 2000
20373 2.032 0.0053 0.0080 2.00
00000 0.000 0.0000 0.0028 200
0.5591 (.558 0.0011 0.0031 2.00
e 1.0518 1.050 0.0018 0.0030 2.00
1.5274 1923 0.0044 0.0079 o 200 '
TONETIRIFrTURN naslumun
FM- 0802 RO 1112001 FAI-TO8<12 RO 171 12020
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THE Services Co. Lad.
DQE Servi 3 Sui Ladprae-Wanghin 55, Ladprao-Wanghin Rel., Ladgrao, Latpouo, Bangkok 10210
ervices
Phone : +56 1012 538 2054, Email ; deservicesinfoi@gmail.com e T
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertalnty Coverage factor

(nm.} (mm.} {nm.} (mm.) k
4172 241.2 0.52 0.18 2.00
279.45 279.0 045 0.18 200
28781 2574 04l 018 2.00
334.06 3333 0.26 018 2.00
360.93 360.6 033 018 2.00
418.59 4184 019 0.18 2,00
44594 4458 014 0.18 200
453.66 4534 0.26 018 2.00
450.02 4598 0.22 018 2.00
536.59 536.4 (ALY 018 2.00
637.98 6380 -0.02 0.18 2,00
43138 4312 0.18 0.18 2.00
47250 4725 0.00 018 2.00
51347 5134 007 (143 200
52888 528.9 102 0.1% 200
573.17 5734 .23 018 200
58535 585.2 015 0.20 200
684,40 6844 00K 018 200
T40.72 T4L0 -0.28 0.20 2.00
748.55 T48.8 -0.25 0.18 2.00
B07.03 BOT.1 -0.07 0.18 2.00
87928 8795 -0.22 0.18 2,00

Remark © - UDC = Unit Under Calinratian
= NiA = Nat Avaisble
= The resualt exganded uncertainty of messsremen L is sated as the standard unceriainty of messarement muiptisd by fhe coverags facior &,

which fixr o isteibati 10 4 coversge prohability of approi %

* bndicatas non TIST neeredited

tanms‘l:imqu

I TORAE S b

- End of Certificate -
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING 5 Ell\: ICES
3404 PATTANAKARN ROAD 500 18, SUAMLUANG, SUANLUANG, BANGKOK 10250
TEL 0-2717-3000-24 FAX, 0-2715-5434

HACTELTE p2E

CALIBRATION Sten

Cert. No.: 23H2216

Certificate of Calibration  Certificate No.: 23H221
Page: 10f2 Page.: 2 of 2
Sy T - Withaut Adgustrment
frmo-Hygrometar Funetion: Humidity Measurament
Manufacturer: Barigo This certificate may nat be reproduced ather than in full,
e except with the prior writtan approval of the head of Refarence Standard uue*
Coporate Services 3 Equipment Calibration ang Testing Services Temperature Mncenainy
Serial No.: - Temperature - Hunidy Reading Error of Measurement
ID No.: EQL-064 £l CARHL) (BRH) (WRH) (£%RH.)
- 25.0 304 30.0 0.1 15
Condition As-Recalved: Used Hem 25.0 40.1 :
380 1.1 15
Received Date: 12 Qctober 2023 i 20 440 -1 17
250 i
Calibration Date: 17 Cotobar 2023 i 60.0 50,0 A0 17
& to 20 Octaber 2023 ” e 7o ad 4
P 2310-0447DN Submitted by: T :
y: TEST TECH CO.LTD. (HEAD Office) Result of Calibr:
R e KRB ;__..__I,_r_l..,at.i . Without Adpustment
uncton: Temperature Measuremant
Ralative Humidity: (80t 20 )% 30, 32 Rama |l Soi 63, Rama || Rd,,
Samaedam, Bangihunthian, Bangkok 10150 Standard uuer U
5 neeralnty
Temperatura Reading Error of Measi
Proced : — i . - i h roment
ure used: ﬁnf!:-lun L] wﬂdu:.tad using in-house calibration procadure CP-HO2 according to comparisce ) e el *C)
sandard chilled mirror sensor for hemidity function and comparison with standard 15,046 15.0 41.046 072
probe for temp funetion il hrity ¢ femgeralure chamber. 18.975 200 0.025 072
Condition of this result of calibration 25.022 250 0022 072
1.Ratarance standards instruments | e 00 Lo 072
Instrument Mods!
Meode! Sarlal No, Cartificate No. Bun Date
1} Handhald Thermomedar With Sanaor 1523 3240076 231205 15 Mar 2074
2) Dew Poi : ;
] Point Hygrometar Optidew 401 164758 TH-0158-22 13 Dise 3023 UUC* : Unit Under Calibration
2,Tne cetficats is valid enly 1o th ilam callbrated on date and place of cakbmaten. The reported uncertainly of measurement was base on standard uncenainty multiplied
3.This Centificalion is traceable o tha International System of Unit maintained through=- by coverage factor k = 2.00, providing.cond Ievel app y B5%.
~Technalogy Promotion Assoclation (Thailand-Japan), NSC-ONST Accredited No, Calibration 0008
-olo-

«Mational Instilute of Matrology Thailand (NIMT)

B 0327545 a 1185882
' PindAcle 900F Preventive Maintenance (PM)
PerkinElmer’ Company Name: TESTTECH €O LTD
For the Better 3 ""‘“‘:"“ || 20avamatisalahama't Road Samaedam, Bangkhuntien,Bangkok,10510
serlal Number; PFES21091601 PM Number: 212
Customer Name Telephone .
. AOYIA ; 877
¥ ; K. ADYIAN AN : 02-877-3271
Customer Support K DUAN Service Order -
PinAAcle 900F s : T
f Next PM Due
1 11 C e Date PM Performed: 27-Feb-2023 27-Feb-2024
= : - 4 ¥’ - .
Preventive Maintenance Report Sandod o Hours o Completa P Shous
Part Number Release Publication Date )
09370145 Rev.9 A January 2018 PerkinElmer’
Scope
The purpese of this PM is 10 ensure the contimued functionatity of the PinAfcle S00F by inspecting and
raplacing any worn or damagad parts. This service should onky be performed by 2 \raifed representative of
PeckinElmar.
The custamer should save their mathad before the PM begins.
Genaral Instructions:
The customer must provida the enginaer | data to recent prior to
starting the FM.

Abwiys check with the custamer before making ary changes that may affect the custeaner's analysis or calibration,
including a current back-up of system saftware and/or data files.

The completed document should be signed by an autharized PerkinElmer and custamer represeniative and left with
the customer.

Update the #M sticker and Instrument logboak as requirad.

Copyright information

This documant contains propristary Information that is protected by copyright. AR rights are reserved.

Mo part of this publication may be reproduced in any form whatsoevar ar translated into any language without the
peior, written parmission of PerkinEsmer, Inc.

Copyright © 2013 PerkinElmer, Inc,

Company Name: TEST TECH CO., LTD

Instrument Location: 30,32 Rama ll Soi 63 Rama Il Road.

Trademarks

Regiatered names, trademarks, ete, used in this document, aven when nat specificaly marked as such, are protected
bry law. ParkinElmer is a registered tradernark of PerkinElmer, Int. Al other trademarks and registerad trademarks
st awened by PerkinEimer, inc, aF its subsidiaries that are depicted herein are the property af thalt respective owners.
Exeapt as specifically set forth in ts terms snd conditions of sale, Parkintimer makes no Warranty of any kind
with regard to this document, Including, but not lmited to, the Implled warranties of merchantsbility and
fitnass for a particular purpose.

PerkinElmer shall nat be liable for incidental af cansequentlsl damages in connection with the furnishing or use of
this document

samaedam, Bankhuntien, Bangkok, 10510
Instrument Serial No.: PFBS21091601

Date: 27-Feb-2023

[FinaAcie 800F Preveative Maintenance Repar (M) Page 1 of 7|
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Component List

Companent / Specific Madel Serial # cmﬂwnﬂnnw
Parts Lists
Parts Included with the PM
TR lE = er ™
art Number (1 Description ) Cwuantity
applicable) Bes Basar crint
BOSO1696 Fan Filters NFA
N3160156 @-Ring Kits for Sampling Introduction { Stainless Steels Hebulizer] |M/A
N3160157 O-Ring Kits for Sampling Introduction [ Plastic Nebulizer] WA
NS30L714 Replacement Acetylens Filter Cartridge NIA
THOO1022 Replacement Air Filter Cartridge MN/&
Adivioiat 1 dard e . 4 for PM
Part Number g T R
mber 1 | qQuality | Batch/Lot# | Expired Dat
(if applicable) . s i g
NS300183 1000 mg/L Copper Standard AR

T pdditina Reagents and Standards Required for PM (Customa SupportSolution)

part Number (it v s ;
: s Dascription Quantity | Batch/Lot#
: .M 4 y mehotnili B
NfA 1 Water 250 ml. AR
N/A 0.5% HND, 250 ml. AR
FinAAde GMF Preventive Maintenance Report (P} Page20l7

Procedure Checklist

Use [+ ) to check off

I the ch v b

1. General:

¥\ Review the instrument perfarmance with the custamer and document any recent
problems.

¥ Inspect the custamer log book and make any appropriate PM entries.

# perform general inspectian of system for cleanliness,

2. PC Instrumant Softwara:
¥ Instrument Saftware user files/databases archived, packed, and/for deleted as needed.

3, Mechanical:

¥l inspect and clean all fans and filters. Replace filtters if necessary

¥ Inspect all gas lines for leaks and/or wear. Replace if neaded.

Pl Clean exterior of the instrument.

¥ inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burrer haad dimensions with the feoler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burrer head and checking sioth width.
Reptace If out of specification

# Check the condition of the end eap, burner head, and nebulizer O-rings, Reptace if necassary,

¥ Check the drain system far signs of wear. Replace warn or damaged parts.
4] Wisually check for proper flame conditions when igniting the Alr-C2H2 and N20-C2H2 flames
{if applicable).

4. Electrical:

4] Inspect PC boards. Clean If necessary.

¥l carefuily check all internal and external cable connections.

¥ Check instrument firmware revisions upgrade to current lewels [if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results n the sarvice log folder in the Spectrometer Biv Log Viewer,

5. Optics:
] Inspect and clean the sample compartment windows, if needed.
¥} Inspect optics, Clean or replace if necessary,

6, Gasses:

¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Serles Pre-instailation Checklist SD8.
F] Verify that the acetylene fiiter and alr filter slement is dry. Replace if necessary.

[ Finactz s00F Preventive Maintenance Report (PM) Paged o7 |

Additional Tools Required for PM
Part Number
: Description i Serlal #

(if applicabie) ; ot ;
N1013000 0,24 Neutral density filter 1 MGD-252
N1013002 1.04 Nettral density filter 1 MGD-358
03030937 Systam 2 EOL Driver 1 03030997
N3050605 s System 2 EDL 1 16148
M3050121 Cu Lumina HEL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050138 ¥ Lumina HEL 1 110716010060
W3O50152 Ni Lumina HCL 1 100516-030190

[Pinancte 9008 Freveative Maintenance Report (PM) Page3or7 |
7. Flame Interlock Check:
Description: Check to ensure that all safety Interlocks are closed,
Paramater Speification Test Rasults -passfFall
Flame Sensor Alr/CiHy Flame correctly shits dewn | Active Passad
Gty huts own | Active Passed

Nebilizor Sensar “Alr/CH, Flama correctly shuts down | Active Passed

€ H; Pressune Sensar AirfGH; Flame correctly shuts down | Active Passed

AP Alr/Caty Fama corcectiyshuts down | Active Passed

) ; Chaosing Nitrous Oxide as the oxidant | 4 e passed

fumer Head Sensor | i trigger an Interlock shuns down A

B. After PM Performance tests:
8.1 Detector Linearity with Barium
Deseription: Ensures that the detactor is linzar in the Visible Range.
specificatl Certificata Valke | yoot pasults | pass/Fall
LOANDFlizer | £5%from Cert, 0.9798 0.979% Passed
DZANDFRer | 5% fram Cert 0.2042 02015 Passed
8.2 Baseline Noise at 1.0 Absorbonce with Sarium

Description: Ensures that a high ahsorbance will not produce excessive noise.

Paramater specification Rasults PassfFall

Standard Deviation £0M0 00010 Passed

£.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Spedification Results Pass/Fall
standard Deviation b 0.0001 Passed
[ PinkAcle ID0F Preventive Matntenance Report (PM) Fage Sof7 |




8.4 0 Background Compensation with Copper

Verifies the ability ta for L
ficati Results Pees/Fall J
#0410 DO0BA Passed l
Standard Deviation

B.5 AA-BG Baseline Noise with Capper

pESiVE NDISE.
Descriptien: Ensures that background correciion doas nat produce exce

e Results  Pass/rall

£0.005 0.0001 Pagsed

Standard Deviation

8.6 AA-BG Baseline Nolse with Arsenic

C Ive noise at a low
Description: Ensures that backgrou nd carrection does net produce excassiv

wavelength,
Hleati Results ramfuIJ

50,005 0.0003 Passed l

Standard Desviation

8.7 Flame Sensitivity e
i lard.
Dascription: Instrurment Sensitivity checked against Copger stan

vl icatis Results (Abs) | passfral
dard Copper Sp it [Abr
. 0 abla
5 mi/L Sarsttivity 55 Neb (If applicable) >0,250 Abs, NA Nat Applic:
= 1 el [ff applicable) » 0350 Abs, 03313 |Passed
2 mg/L Senaltvity e (if a
10, Review:

1 Review with the customer P work performed.
¥ Review with the customer routine maintenance procedures. 2
P! Discuss recommended customer supplied materials ta have on han

¥l Attach P sticker.

FinAAcle S0 Preventive Maintenanes Report (M)

Bara Scientific Co., Ltd.
968 U Chu Liang Buildling Fiocr? Rama4 Road
Sllom Bangrak Bangkok Thadand 10500

Pariiage 7NN
o Tel:02-6324300 Fax: 02-6375496.7 A |
| Bara Scientific www barascientfic.com b NSETISENS 17023
Certificate of Calibrati
Number of Page(s) Tof2
Certificate No. BSCC-UV-166/24
Equipment UVNis Speclrophotemster
Model UV-1900i
Manufacturer Shimadzu
Serial No AT2535780311 ML
ID No. EQL-233
Date of recelpt 26 April 2024
Date of calibration 26 April 2024
{ Date of issue 30 April 2024
Customer name Test Tech Co., Lic.
Address 30,32 Rama Il Soi 63, Rama Il Road, Samae Dam, Bang Khun Thian, Bangkok 10150
Temperature (249 -25.4) °C (On site)
Humidity (48.4 - 51.1) %RH (On site)
Equipment condition Good Operation
Calibration Location Water Room
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01
Traceability Wavelergtn Accuracy is traceable to centificate No 106372 and 106371
Photomelric Accuracy is fraceable to certificate No. 106364 and 111398

Stray Light is traceable to cetificate No. 106377
The above certficate are traceble 1o $1 unit through Starna Scienlific Ltd.
(UKAS accredited calibration laboratory NO, 0659)

Calibrated by MrWanehana Janloey

d itsm(s) as mention in this report / o
15 are prohibited and also shall not be r

Additional Comments

IPERFORMANCE TEST FOR FIAS

1. Characteristics mass for Mercury. 10,0693 Abs.

500 ul of 10 ug/i for Hg And 5 replicates). 317.5 pg/0.0044 Abs.

racteristic Mass

E:‘;;D. ; 2.02%

2. Characteristics mass for Arsenic. 01670 Abs,

500 ul of 10 ug/! for As And 5 replicates). 131.7 pg/0.0044 Abs
Characteristic Mass

%RSI;. " 242%

3. Charactertstics mass for Serenlum, 0.2557 Abs.

500 ul of 10 ug/l for Se And 5 replicates). 84.7 po/0.0044 Abs.
q(ﬁl;asr;cterish: Mass _

Wavelength Accuracy Check

s 193.70 nm +/- 0.3 nm 193.73

ICu 324.75 nm +/- 0,3 nm 3247

fa 553.55 nm +/- 0.3 nm 553.60

I 766,49 nm +/- 0.3 nm 766.50

Review
The # checks and If app fe tests for FinAAcle 900F have

This PinAdcle 500F Passes B1 Falls [ the preventive maintenance.

Page 7af 7
[ PinAAcle 900F Preventive Maintenance Repart (FM) I
T e s — s ST
Ay,
. & Bara Scientific Co., Ltd. S
! 868 U Chu Liang Building Floor7 Rama4 Road

Silom Bargrak Bangkok Thailand 10500 -
B N . Tel: 026324300 Fax:02-6375456-7 ,,,”/E\\\\\
ara Scientific wwwbarascientic.con " NSCTISLTIS vrazs
SRS
Certificate of Calibrati
Certificate No. BSCC-UV-166/24 Number of Page(s) 20f3

Calibraticn Results:

1.Wavelength Accuracy

Wr
uuc (nmy
W.

lavelength (nm)

Error (nm) Uncertainty (+nm)

294 ] 27918 i 026 |
418 46 -0.07
— 536.54 0.02

_F 68450

684,63 013
L _srear w

_879.43 002 01 7

2.Photometric Accuracy (UV)

Wavelength | Certified oo a - —T—) - _|
rror (A] Uncertainty (+A)
(nm) Absorhance (A) ty (£A)
235 ____CNR
’7 CNR
257 | 00000
0.8354
313 - CNR
CNR

350 0001
— 06199 B

“CNR = Customer not request

e valid exc ely for the calibraced i $) &s mention in this report | ¢
Certificate and puslicity of th s are prohibited and siso shall
exceplin full, withaut written approval of the Bara Scientific Co., Lid.
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Bara Scientific Co., Ltd.

968 U Chu Liang Buitding Ficor? Ramad Road
Silom Bangrak Bangkok Thailand 10500

Tel : 02-63243C0 Fax : 02-5375496-7
www.barascientific.com

Certificate of Calibration

Certificate No. BSCC-UV-166/24
Calibration Results:
3.Photometric Accuracy {Visible)

Wavelength | Certified |
(nm) Absorbance (A uuc )

Error (A)
|

CNR
NR

596.1
(I 0.0003
580.0
00000 00000
635.0 0.5673 0.0007

__ 07611 -0.0009
10962 d0s76 | 000

“CNR = Customer not raquest

4.Stray Light*

Number of Page(s) 30f3

| 00000 00000 0.0042
4200 05791 00030 Y
00013 T I
coo
_00psz
00042 ]

CNR c
_ 00000 0.0000 o 0042
05260 00011
0.6971 -0.0004 -

NSC-TISKTIS 17025
“Caammaron oren

0.0042

C

00042

00.85£0 11nm

—— —
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavele ngth (nm) T i {°%T) b: (A)
- TSSOt — i‘
U054 200.76 0.9795 20091

The Stay light transmission reference is less than 1.0%T

*Slray Light not NSC-ONSC Accredited.
The measurerrent uncertainty
"™End of Certificate**

The above resils are valid exclusively for the calibrat
Adwertising the report/ Certificate and publ ity of the resuits are prohibit
@xceptIn full. without written approval of the Bara Sci

Co.. Ltd

and Stray light absorbance reference is greater than 2,004
18 base on & siandard uncertainty mukiple by a covsraga factor k=2 pravicing a leval of confidnce of approximately 95%

2d item(s) as mention in this report | cerficate
vd also shall not be reproduced

&= DKSH
Certificata No.: C08240153 Page 2 of 3
Calibration Resuits:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Sid at 2 nm and UUC at 2 nm
Standard Wavalength Unit Under Callbration Correction Uncertainty
41861 4185 0.1 0.13
536.66 5367 -0.04 0.13
637.98 637.9 0.08 0.13
748.48 T4B.6 -0.12 0.13
807.03 807.4 -0.37 .13
Phi ric Accuracy (Ab
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
5772 0576 0.0012 0.0045
420 nm
0.7198 0719 0.0008 00045
1.0394 1.039 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
5608 0560 0.0008 00045
440 nm
0.7062 0.705 0.0012 0.0045
1.0189 1.018 0.00C9 0.0045
0.0000 0.000 0.0000 0.0045
0.5214 0521 0.0004 00045
465 nm
0.8652 0.664 0.0012 0.0045
0.9577 0.857 0.0007 0.0045
0.0000 0.000 0.0000 00045
0.5182 0518 0.0012 0.0045
546.1 rm
0.6907 0.689 0.0017 0.0045
0.9949 0.993 0.0019 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.551 0.0020 00045
550 nm
0.7555 0.753 0.0025 0.0045
1.0761 1.073 0.0031 0.0045
0.0000 0.000 0.0000 0.0045
0.5604 0.559 0.0014 0.0045
635 nm
0.7418 0739 0.0028 0.0045
1.0467 1.044 0.0027 0.0045

sin umoswr iTuTad G

s LAY 10260
i0org, Barghox 10260
FongRaKsh com  Website: wivw. ks convscientiic-tiailana

. Ph

Phone 166 2639 7000 Emad inlo.calit

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15 11 Mar 2024

&% DKSH

D& Certificate of Calibration

NS{ H.SI YlS,LTjﬂS
Equipment: SPECTROPHOTOMETER Certificate No.:  C06240153
Medel: DR6000 Issued Date: 18 April 2024
Serial No. (or ID.} 1693421 (EQL-197) Job No.: WO-00024683
Manufacturer: HACH Page: 1of 3
Condition In Condilion
Customer; TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama IIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thaitand
Environment Condition: Temperature 288 °C % 0.1 °C
Humidity 457  %RH + 6.8 %RH

TEST TECH CO., LTD. { uuming )
30,32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Calibration Place:

Calibration By: Miss. Kaewkan Suradech

Calibration Date: 18 April 2024

The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04

Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST} through Starna Scientific Limited
The standard for Wavelength Certificate No. 118106 and 118118
The standard for Photometric Certificate No. 118123 and 118113
The standard for Slray light Certificate No. 118110 and 118112
The standard for Spectral resolution Certificate No. 118104

This certificate is issued ths unils of Maasursment scoording 1o the Intamational System of Urits (S). Il provides traceability of measurament lo intematioral o
natioral standard or other recognized natonal standard lsboratories

The measurement uncertainty stated is the expanded uncerianty which is cbiained from the standarc uncamainty Mulliphed by the coverage factor (k=2 to
provide a lvel of confidence of approximatsly 95%. It is determined in accordance with Ihe Guide to Expression of Unceriainty it Measurement (GUM}

These rasults may be affected by deviauons from speciliec conditions. The resulls refate only ta the ilems tested, calbratad or samplec. The report shall not ba
reproduced excepl in full without approval of DKSH Technology Limitsd.
RS Az wis TaTa Siin
gy Limited
459375910 swANTe s s 10260
Road. Bangchak, Prrakhanong, Bangkoh 10260
Phone +66 2633 7000 Emait Websita

Delivering Growth - in Asia and Beyond, CAL-FM-CO06-16{ 11 Mar 2024

&% DKSH

Cerlificate No.: C06240153 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.0c0 0.0000 0.0080
235nm
0.7533 0.748 0.0053 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
08745 0.869 0.0055 ©.0080
0.0000 0000 0.0000 0.0080
313 nm
0.2926 0.293 =0.0004 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
06486 0644 0.0048 0.0080
Stray light *
Standara: cut-off UUC: wavalength (nm) UUC: Transmission (%T) Absorbance ( A)
260.95 +-0.11nm 261.0 09 2.046
392.04 +-011nm 392.0 13 1.886

Speotral Resolution *

Nominal Conceniration 0.02 % viv Peak Trough Ratio SBw
Standard Wavelength (nm ) 268.74 266.81 1.29 2.00
UUC: Wavelength (nm) 268.6 266.6
Std Absorbance ( A} 0.5137 0.3473
UUC: Absorbance ( A) 0463 0.359

* Calibration Marked " Not TISI Accrediled " in this Certificate have been included for completeness

The End of Certificate

Vian Mmooy watulag $14n

DKSH Tecrnology L

2533 o 13916350 sunmasTEs MRS 10260

2533 Suknumeil Road, Bangenak, Preaknanong, Bangkck 10260

Phone: 1662539 7000 Email info caliralon@alksn com  Wabste. wikw dksh COMVSCeniic-naiand

Delivering Growth - in Asia and Beyond. CAL-FM-COB-18. 11 Mar 2024
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DKSH Scientific AAnne
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TSN e

Anve Specialist, TechnicalService
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E-mail Jirayut js@dksh com
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REAR

JOB No: LSPR2402246........., MODEL: Yap3. ...

..... SIN:GERADITIS

Part 1: Operational Qualification (0Q)

4
ATIVABUANINIATDL

FRONT

s " {
H 1. Diaphragm pump NaOH -
2. Diaphragm pump H:BO;
o 3. Diaphragm pump H;0O for steam generator
F: - 4. Diaphragm pump H:O for sample
5. Peristaltic pump for suction sample
= ® 6. Peristaltic pump for suction receiver
, w 7. Pinch-solenoid valve, steam
2D, 8. Magnetic valve with pressure control
3 9. Pinch-solenoid valve, shut-off
10. Verprene-tubing 4x3 mm.
My s WA Rerark 11. Verprene-tubing 4x8 mm.
1.Quick clamping device with wedge ) O ..,] —— 12. Non-return valve for diaphragm pumps
2. Kjeldatherm digestion tube B0 3 13. Tubing reduction PP §1x10xS mm.
3. Holder for steam inlet tubing 2 O 2 14. Silicone tubing 4x7 mm.
4. PTEP-Inlet wbing, steam 2 O J 15, Silicone tbing 4x7 mm.
5. Viten-cone ¥ O - 16. Silicone -tubing 4x7 mm.
6. Clamping for glassware [} O (] 17. Verprene-tubing 8x12 mm.
7. Screw cap GL18 with silicone seal g O O 18. Verprene tubing 4x7 mm.
8. PTEP-Inlet tubing, NaOH Z O 9 19, Silicone tubing 4x7 mm.
9. PP-Distributor with PP-threaded joint o ] ;| 20. Ventilation glass
10. Distribution head, glass 2 O 2 21. Novoprene-tubing 4.8x8 mm
11. Screw cap GL.32 with silicone seal 5] O - 22. Tubing reduction
12. Distillation condenser O - 23, Silicone whing 6x10 mm.
13. Screw cap GL14 with plastic screw connection O ) 24. PP-distributor with PP-thread
14. Display o O 25. SKT-valve (built in with brass fitting)
15. Keyboard, chemical-resistant o O 26. Silicone wbing 8x16x80 mm.
16. Main switch, green [ ] 27. Steam generator B
17. Ventilation valve O ] 28. PTFE-inlet tubing NaOH
18. Distillate outlet tubing o a 29. Silicone tubing 8x16 for cooling water inlet
19. Erlenmeyer flask ¥ ) O 30. Silicone tubing 8x16 for cooling water vutlet
20. Platfrom ] o o 31. Viton-tubing 6x12*50 mm.
21. Drip tray “ (S e 32. Silicone tubing 4x7 mm.
2 SwazBuaminToaoy 22 nusmmemsliins
21 fuppumsuine
1. TECHNICAL DATA
asavreuszuy i Elecuical Test) : Main Supply 220 volt + 10% 50 He with ground
- andwmunaldfiwaeisadunsid Norminal current
- nsma Wi o
1.1 COOLING WATER BATH
: Temperature 15-20 °C
A3 IABVANIHIATDI (Optical Test) Cooling Water Oulet
- Main cable Contro] Temperature
- Electric wiring
Pumps
1.2 OPTICAL TEST VAP). ..
Distribution Head Serew cap GLI4
Condensor Serew cap GL18
Steam generator Screw cap GL32
-~ Tubing Distillation Head
) Condensor
- Viton cone - Viton Cone
Ventilation Valve
Micro Switch Sample
A3290Y Function 11391474 (The FuncrionTest)
v - 2.SYSTEM COOLING WATER INLET
SEUUATIAZAIUAUA TINAUYB Steam )
v Coolng Water Lnjet
szuumTFENEh Sample Tube Cooling Water Outlet
3TUUMSHY Na O : Magnetic valve

IEVUMT Suction l‘;:‘l Sample Tube Uid Receiver

. 3.SYSTEM CONTROL
Key Board
Display
Program
Adding H,0
Adding NaOH
Addung H,BO,
Suction Sample

4.SYSTEM DISTILLATION
Boiler
Level Sensor
Novprene-Tubing
Solenoid Valve Shut-Off
Solenoid Valve Steam
Excess Pressure Detector
Ventilation Valve
Heater

=
B

[ SAEREENENEEEEREEE (SREEEEEEEE[HE

§  EE? REJ

EEEERNEEAE

RAEAF

7 HNRREE?

HRRRRRAEEF

CO00D0J00E

-]
]
]
]
o}
.}
=)

z
>

coocu

vap 30.40 only
vap 30,40 only
vap 40 only

option

vap 30,40 only
vap 30,40 only

option

vap 30,40 only

vap 40 only
vap 30,40 only

Remurk




5. PUMP
Pump H,0 Steam
Non-Retum Valve
Pump H,0 Sample
Non-Retum Valve
Pump NaOH
- Non-Rutumn Vaive
Pump H3IBO3
- Non-Ruturn Valve

RO EEERRAAE

Pump Sucticn

6. The Following Program Run :
Addition H,0 0-99 sec

Addition NaOH  0-99 sec.

JR&E ;g

Addition H,B0,  0-99 sec
Reaction Time 0-93 min
Distilfation Time  0-9% min
Steam Capacity  30%-100%

Suction Time 0-99 sec

HAEEA

The Instrument is i perfect technical shape

Remark

Remark

Remark

3.1 Error Code

The micro-processor continually surveys all the functions of the
distillation system. As 500N a8 an eTor arises it is shown on the
display and accompanied by an acoustic signal

Error message

e Te waier Check cooling water Infet for

| blockages.
~ /|Ensurethetapis tumed on
No sampie 1ub e ||insen tube

[check chnemicals Check set of tanks

- Check the water intet distliled
{ H,0

\

o This message disappears as
| Filiing soon as steam generator Is

Steam genserator )|fiea

ARer the above mentioned ermors are cormected, the following
message is displayed.

Error message Moasures

—————————————— | Enter = continue of interrupted
Stop Prog.No. x J program

\continuemEntaer Reset = Standby-mode

Other error messages

Error message Measures

MW T o oo Message disappears as soon

L"’"' for steam | 5 stand-by is reached

(Add so1. > 1min ]CM

lcontinue=Entoer o
program
Reset=Standby-mode
{ Check
Program
N undefinsa _p.

Switch the system off and call
[(Erere v ) e
L oressure

Switch the system off and call
Sensor arcor o sl

Part 3: foynmfumyudiumniin (General Technical Support)

3.1 mathgainuial ( Besic maintenance)

135 Pelchkasem

Cleaniﬁg

Glass parts and suction pump should be cleaned before long
periods of non-usage (i.e. holidays). This way blockages caused
by crystalline deposits are avcided.

The following program should be run:

Addition H,BO, 0 s
Addition H,0: 3 s
Addition NaOH: 0 s
Reaction time: 0 s
Distillation time: 7 min,
Steamcapacity: 100 %
Suction time: 20 s

Place an empty digestion tube and an Erlenmeyer flask into posi-
tion, and start the program.

In case of extreme deposits in the glassware you can clean the
system by putling about 10 ml of sulphuric acid into the digestion
tube.

UUALITY CALIBRATION CO.,LTD,
gkok 10160
) B05-4384

R, Laksong, Bangkae, Bs
402, (662} 44-01
www.qealibration.com

Tel (662) 42

L Fa

CERTIFICATE No : 23M6754
REFERENCE No : 69854-1

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

Certificate of Calibration

DIGITAL BALANCE

SARTORIUS

BP210S

50736477

EQL-008

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA 11 501 63, RAMA IIRD,,

SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

PRASERT D.

13-Jul-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FUI

QUALITY CALIBRATION CO,, LTD

EXCEPT WITH THE PRICK WRITTEN APPROVAL (
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QUALITY C. \LIHR-&T][JIN CO.LTD.
235 Petchkl L e, Bongkok 10160
Tel {662} 421- -0152-3, Fox (662)

www,qealibration.com

CERTIFICATE Mo ; 23M6754 PAGE:20F2

Calibration Report

EQUIPMENT 3 DIGITAL BALANCE MODEL i BP210%
MANUFACTURER H SARTORIUS SN 6477

D No E EQL-DOR RECEIVED DATE 1 Jul

ATR PRESSURE t 1 kmbar & Imbar CALIBRATION DATE H 1 3

AMBIENT TEMPERATURE riLdal Lol RELATIVE HUMIDITY 0 ’\.I{a + % RH

CONDITION OF THIS RESULTS OF CALIBRATION

L. THIS INSTRUMENT WAS Lr\l |I3[{_\’H) BY r\l((‘l’!l’;l’\r TO UKAS LAB 14 EDITION 62019 BY USING KNOWN WEIGH]T
1 2 ) USING INTERNAL WEIGHT TO ADIUST. THE BALANCE HAS NO
RH EATED MEASUREMENTS. LIME. ‘\PII ¥

WAS MEASURED COVERING 10 POL
PERFORMING THE LINEARLITY TE

AD OVER THE RANGE
R LOADING WAS M
ON THE PAN

MODEL SERIAL No CERTIFICATE Ng DUE D
E2 O¥al-151 M23020135
E2 15843

M CALIBRATED AS SHOWN ON THE ITl\Il PLACE OF CAL TION ONLY
* E TABILITY OF THE UNIT UNDER CALIBRATION.
i ['I!]\ CERTIFICATE Ib TRAC 2 TO THE INTERNATIONAL SYSTEM OF LINIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAL OF WEIGHTS&MEASURES
RESULT OF CALIBRATION - WITHOUT ADIUSTMENT
|, ZERQ SETTING FUNCTION : NORMAL
1 TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS 0 ¢
4. DEPARTURE FROM NOMINAL VALUES LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g} UNCERTAINTY
0.0 0.00CK) 00000 T.R00E2
0.l 1000 00000 0.000083
02 0.2000 0.0000 00083
0.5 0.5000 00000
Lo [REN 0.0000
20 2.0000 REIIE
50 5.0000

1o 10,0000 8
200 20,0001 0.000094
50.0 49,9999 000012
100.0 99,9994 0.0001%
200.0 199.9997 0.00032

5. OFF CENTER LOADING ERROR

PDINT READING (g)
99,9998
99,9947
99,9998
99.9998
99,0998
JADING .00

[T S

OFF-CENTE]
3 1'.‘1'\[ WEIGHT ERROR .01, (K10499995999088 1 77
NOTE: THIS CALIBRATION RRIED OUT AT THE CUSTOMER'S PLACE AT LABDRATORY AREA
THE REPORTED UNCERTAINTY OF M 5| R

COVERAGE FACTOR k =2, PROVIDING A |

CE APPROXIMATELY 95%
BRATION REPORT

YUALITY CALIBRATION CO.,LTD.
235 Petchknsem 6372 Road, Laksong. Banglas, Bungkok 10160
Tel (662} 421-5402, (662) 444-0152-3, Fax (662) S00-4584
www.gealibration.com

QUALITY CALIBRATION CO.,LTD.
235 Petchkase 63/2 Road, Laksong, Bangkse, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152.3, Fax (662) B09-4584
www.qealibration.com

NECCTISLTIRI S
CALINEATION 0843

CERTIFICATE No : 23MBS00 PAGE:1 OF2
REFERENCE No : 70515-8

Certificate of Calibration

EQUIPMENT z DIGITAL BALANCE
MANUFACTURER 1 AND

MODEL 3 GR-200

SERIAL No = 14243876

D No : EQL-130
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA II RD,, SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY H PRASERT P.

CALIBRATION DATE 3 11-Sep-23

CERTIFICATE No : 23MB&00 PAGE:20F 2

Calibration Report

EQUIFMENT t DIGITAL BALANCE MODEL

MANUFACTURER H AND 8N

1D No i EQL-130 RECEIVED DATE H

AIR PRESSURE 1 101 Imibedr s Tmibar CALIBRATION DATE 11-5ep-23
AMBIENT TEMPERATURE H4°Cx1°C RELATIVE HUMIDITY S0%RH + 10 % RH

‘D BY ACCORDING TO UKAS LAB 14 EDITION £:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT, Tl{E BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION, THE BALANCE HAS NO ZERO

'KING FUNCTION, REPEATARIL |T‘| WaAS MEASURED BY USING 10 REPEATED MEAS
JRED COVERING 10 POIN
PERFORMING THE LINEARLITY TES I' OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

2. REFERENCE STANDARD INSTRUMEN
INSTRUMEN SERIAL Mo CERTIFICATE No DUE DATE
[} STANDARD WEIGHT SET QE-I-151 MZ3020138 02-Feb-2%
2) STANDARD WEIGH] 15843 201145 02-Feb-25

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
THIS RESULT EXCL! iRM STABILITY OF THE UNIT UNDER CALIBRATION,
THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHT TS&MEASURES
RESULT OF CALIBRATION - WITHOUT ADJUSTMENT
L ZERO BETTING FUNCTION ;: NORMAL
2. TARE FUNCTION : NORMAL
3 REF TABILITY OF READING AT 200 g WAS 0 e
4. DEPARTURE FROM NOMINAL VALUE! LINEARITY

NOMINAL YALLIE (g) BALANCE READING (g) CORRECTION (g} UNCERTAINTY (£ g)
[} 0.0000 LRI 0.000082
0l 0.1000 0.0000 0.000083
o2 0.2000 0.0000 0000083
0.5 05000 00000 0.000082
LO 100460 0.0000 0.000084
2.0 2.00060 0.0000 0.00G00E4
50 3.0000 0.0000 (OGRS
100 10.0000 0.0000 LOG00ES
20,0 200000 00000 0.000094
50.0 50,0000 0.0000 0.00012
100.0 1000000 00000 0.00019
200.0 200.0000 0.0000 0.00032
"ENTER LOADING ERROR
POINT READING (g)
| 100.0000
1000001
3 100.0001
4 99.9999
3 100.0001

OF R LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED l')U[ AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REFORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A ST DARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENC: PROXIMATELY 95%.
END OF CALIBRATION REPORT

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO, LTD.

F-GO10 REV (03

QUALITY CALIBRATION CO.LTD.
235 Petehkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (562) 444-0152-7, Fux (662) 809-4584

www,qealibration.com NC-TISH TS IS
CALIAATHIN S

CERTIFICATE No: 2IM11118 PAGE: | OF 2
REFEREMNCE No : 71188-2

Certificate of Calibration

EQUIPME DIGITAL BALANCE
MANUFACTURER F SARTORIUS

MODEL 3 BCA32021-15

SERIAL No 2 0039407364

ID No : EQL-257
CONDITION AS RECEIVED  : USED ITEM
SUBMITTED BY TEST TECH COQ,, LTD:

30,32 RAMA 11 SO1 63, RAMA 1L RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CALIBRATED BY : PRASERT D.

CALIBRATION DATE ¢ (19-Nov-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03
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QUALITY CALIBRATION CO.,LTD.
235 Petohkasem 6312 Road, Laksong, Bangkse, Bangkok 10160
Tel (662) 421-5402, (662) 44-0152-1, Fax (662) 805-4564
www.qealibration.com

CERTIFICATE No : 23M11118 PAGE:20F 2

Calibration Report

EQUIPMENT E DIGITAL BALANCE MOPEL H BCAIZ02I-IS
MANUFACTURER 1 SARTORS SN H 00340736

1D No 1 EQL-257 RECEIVED DATE (9-Nov-23

AlR PRESSURE 1 101 0mbar + Imbar CALIBRATION DATE 05-Nov-23
AMBIENT TEMPERATURE 2FCEI°C RELATIVE HUMIDITY 49 HRH + 10 % RH

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS MOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERGQ
TRACKING FUNCTION, REPEATABILITY WAS MEASURED BY USING 10 REPEA MEASUREMENTS, LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. TH STRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN

REFERENCE STANDARD INSTRUMENTS -

)

INSTRUME] MODEL § IAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET e 23IM1296 07-Feb-24
2} STANDARD WEIGHT - L 23IM1297 07-Feb-24
3) STANDARD WEIGHT = QE--010 M23020035 01-Feb-25

- THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
- THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

. THIS CERTIFICATE [S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

ok 1 i OF METROLOGY {THAILAMND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

I, ZERQ SETTING FUNCTION : NORMAL

2 TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 2500 g WAS O ¢

4, DEPARTURE FROM NOMINAL VALUES LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY [ g)
0.0 [T 0.00 0012
10.0 10.00 0.00 0.012
200 2000 0,00 0.012
0.0 50.00 .00 0.012
100.0 100.00 0.00 0.012

2008 200.00 0.00 0.012
500.0 500.00 0.00 0.002
TO0LO T00.00 0.00 0012
1000.0 00,00 0.00 0012
2000.0 2000.00 0.00 0.012
30000 3004.00 0.00 0.012

5. OFF CENTER LOADING ERROR

POINT REM}[NG_&E
1 1000.00
1 4 2 100000
o o 3 1000.00
2 3 4 100,00
5 1000.00
OFF-CENTER LOADING .00

NOTE : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S FLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIFLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

&= DKSH

Equipment:
Madel:
Serial No. {or ID.):

Manufachurar.

Condition:

Customer:

Environment Condition:

Calibration Piace:

Callbration By:
Calibration Date:
The Method used:
Traceability:

&= DKSH

& Certificate of Calibration

MC-TI-115 17025
Cobtenten a1

Balance Certificate No.: CO1Z32449
BCAZ241-18 Issued Date: 08 July 2023
0043402017 (EQL - 268) Job No.: KSPR2310693
Sarlorius Page: 10of 2

Hew

TEST TECH CO., LTD.
30,32 Rama [l Sol 63, Rama lIRd,,
Samaedam, Bangkhuntien Bangkok 10150 Thailand.

Temperature 23°C + 04°C
Humidity 5 %RH & 4.2 %RH

TEST TECH CO., LTD. ( 302 Room )
30,32 Rama Il Soi 63, Rama llRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand.

Mr. Hattapong  Pumnil
07 July 2023
In-house methoed, CAL-WI-I7, based on UKAS Lab 14

This cedificate s traceable to tha S| Units maintained by Mational Institute of Metrology
(NIMT), Thailand through DKSH T

gy Co., Lid. Cerfificate No. C0222053:

This ceriiticate |s issund $a wits of measummant Recording o tha Intmations Systam of Units [SI). It provices imceabifty of measwrement 1
intamational o natonal standard or ofer mcognized national starcsi laborstores.

The measurement uncarainty sisted is the expanded urcerainty which s cbiained from the standard uncarainty mutiplied by the coverage factor (k) 1o
provide & level of confidence of appreodmately B5%. It i determined in accordanca with the Guide o Exprassin of Unceriainty in Messurement (GUM).

Thass results may ba affected by deviations from spacited conditions, The resulls rmiaa only 1o e Hems lested, calibrated or sampled. Tre report shal
not be mpmduced ecapt in ful winout spprovel of DKSH Technelogy Limited,

i fumnmes e TuTal $3in
DiSH Tachnalogy Limind

TR0
2633 Sukhumsl Rood, Sasgshal, Fivasihanong, Sanghok 11280

Delivering Growth - In Asia and Beyond.

CALFM-CO1-14: 12 Sap 200

QUALITY CALIBRATION CO.,,LTD.
235 Petchkasem $3/2 Roed, Laksong, Bangkne, Bangkak 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584

www.qealibrat

n.comm

NEC-TISL-Tid:
CALDRATIIN (0

Cartificate No,; C01232448 Page: 2of 2
Calibration Results:
Without Adjustment
Esccentric Emor: Waight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
Bl Nominal Test Valus 100 (o)
Rafarence Points (g)
A B c D E
0.0000 0.0000 -0.0001 -<0.0001
Repeatability: Determination of the standard deviation of weighing balance., i 00001  (g)
Mominal test value (g) Standard Deviation
20 0.00004
200 0,00005
Emor of indication from nominal or lonal mass value., bl 0.0001 (@)
MNominel Value | Conventional Mass Displayed Value Emor of Indication Unocartainty i
(g} (g} (@) (a) (@
0.001 0.00100 0.0010 0.0000 0.00010 203
0.01 0.01000 0.0100 0.0000 0.00010 203
0.1 010001 0.1000 0.0000 i 0.00010 203
05 0.50000 0.5000 0,000 ooont0 | 208
1 1.00001 1.0000 0,0000 0.00010 am
- 2 2.00002 2.0000 0.0000 0.00010 203
5 5.00002 ) 5.0000 0.0000 0.00011 m- )
10 10.00002 10.0000 0.0000 0.00011 203
20 ?D-NDGI'.I 20.0000 0.0000 0.00011 : ?.-0?. n
25 25.00003 25.0000 ] 0.0000 D.00012 202
50 49.99996 50.0000 0.0000 0.00013 20
100 100.00002 100,000 0.0000 o017 | 200
120 120.00002 120.0000 i O.Q-MD 0.00021 2.00
150 14909908 150.0000 0.0000 0.00023 200
a0 200.00004 200,000 0.0000 0.00029 200
The End of Certificats

il iy matlal G
DKEH Tachnology Linshad

10260
2433 Sushurmet Acad, Bacgchak, Plrakhanong, Banghsk 10280
Friaa Erat Wl

bt

Dalivering Growth - In Asia ard Beyond,

CERTIFICATE No : 24T1189
HEFERENCE No: 72116-7

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

T No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

PAGE:10F2

Certificate of Calibration

AUTOCLAVE

HIRAYAMA

HVE-50

30612085166

EQL-155

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA IT 501 63, RAMA IIRD.,

SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CHAICHARN CH,

(19-Feb-24

CAL-FM-C01-14: 12 Sep 20

THIS CERTIFICATE MAY NOT BE REFRODUCE

OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO.,

F-GOI0REV ; 03
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkne, Bangkok 10160
Tel (662) 421-5402, [662) 444-0152-3, Pux (662) B05-4584
www.qealibration.com

QUALITY (AL]BR\T[O\ CO.,LTD.

235 Petelhkasemn

Tel (662} 421-5402, (662) 444015

, Bangkok 10160
2) BOS-4584

CERTIFICATE No: 24T1189 PAGE:20r 2

Calibration Report

ECUIFME] AUTOCLAVE

MANUFACTURER HIRAYAMA MODEL HVE-50

1D \UMBER SERIAL NUMBER 30612085166
RECEIVED DATE CALIBRATION DATE 05-Feb-24
AMBIENT TEMPERATURE RELATIVE HUMIDITY 53 %RH+ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

I THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646-1:2021 BY PARISON WITH CALIBRATED RTD DATA LOGGERS
UNDER NO LOAD CONDITION. THE SENSORS WERE PLACED ON FIVE LOCATIONS AS SHOWN IN TH]' PICTURE. THE SENSOR

LOCATION 1 AND 2 WERE PLACED IN THE UPFER H. AND LOWER HALF OF CHAMBER FRI RESPECTIVELY. THE

THIRD 5 OR WAS PLACED WITHIN 2.5 cn. OF THE GEOMETRIC TER OF THE INSTRUMI

4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, IF

FLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF [T
TPERE TANDARD INSTRUMENTS =~

IMEN MODEL SERIAL Mo CERTIFICATE No

1] DATA LOGGER VALPROBE 5§350,5367,0V35,DN94

THE CERTIFICATE I§ D FOR THE ITEM CALIBRATED A [OWHN ON THE DATE AND PLACE OF CALIBRATION ONLY,

THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

THIS CERTIFICATE [S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

= NATIONAL INSTITUTE OF TROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO_LTD,

RESULT OF CALIBRATION - WITHOUT ADJUSTM

TC

GENERAL INFORMATION

1 Overall Ambient Temperature around the Chamber variation : 0.5 °C
[ Autoclave Condition : Normal
| Chamber Size (Dinmeter*H): 30 * 71 cm
3
| CHAMBER PERFORMANCE
Calibrate | Average all | Ty Temp Overall | Pressare | Holding | Operating
Point Position Stability | Uniformity | Variation (MPa) time {min) l'.':,ﬂe.'.i.mc
("C) {"C) {+70) ") (i) {min)
115 115.74 0.09 011 | 0325 0.090 20 60
121 121.59 0.06 021 | 028 0.125 20 i)
FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST® C)
Measured Temperature { C) at Spread Locations Uncertainty
Cont Temp| ind Tem, #] #2 #3 #4 M5 (£°C)
115 115 115.72 115.74 11579 115.71 11571 0.59
121 121 121.59 121.62 121.56 121.58 121.59 0.59
NOTE | THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED

TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 ; THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATARILITY
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION,
NOTE 4 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIE
FACTOR k=2, FROVIDING A LEVEL OF CONFIDENCE APFROXIMATELY 95%,

END OF CALIBRATION REPORT

LIBRATION CO.LTD.
oad, Laksong, Bangkue, Bungkok 10160
2] 444-0152-3, Fax (667) 805

CERTIFICATE No: 24

PAGE:20F2

Calibration Report
rH METER
DEK TOA

EQUIPMENT

MODEL

SERIAL NUMBER
CALIERATION DATE
RELATIVE HUMIDITY

ENT TEMPERATURE
!!N D ITI

oRH + 10 % RH

BASED ON WI-TQ-062 AND WI-T( THE
{IT AND READ THE VALL i]l\‘]"a\R.ED WITH
'“1'R\JD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION

2. REFERENCE :T\\\DAI{I\ [NSTR

SERIAL N/

INSTRUMENT

MODEL CERTIFICATE Ns DUE DATE

4BR0-13838408

5}

1247 48074
§5000379
W ON THE DA

AND PLACE OF CALI leLAI'J(J'\ ONLY.

- UNIT UNDER CALIBRAT
TRALE-\IE ETO s||-\|| L’\['\TJ\I\ DR

1. DISPLAY UNIT ONLY

SLOPE FACTOR k = 2.30:
my CORRECTION UNCERTAINTY OF
APPLIED (mV} MEASUREMENT
=mV)
17748 -0.52 0359 |
.00 -1.04 0,59
-177.48 .48 | 0.59
2. DISPLAY UNIT WITH pk IEME
STANDARD pH CORRECTION COVERAGE
BUFFER SOLUTION FACTOR
{pH} b
-(.004
-0.001
-0.003
3. PERCENT SLJ"P ¥1%
4 DISFLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD ‘ e IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
("C) #C) (mm} {°C) {£°C)
24999 5.0 80 =0.001 0.21

UUE : UNIT UNDER CALTRRATION
THIS CALIBRATION WAS CARR OUT AT THE CUSTOMER ACE AT LABORATORY ATLEA.
:PORTED UNCERTAINTY OF ME NT WAS BA N A STANDARD UNCERTAINTY MLUL]
IR k, FROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

CERTI TE No : 24E0681
RENCE No: 71961-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

I No

CONDITION AS RECEIVED

SUBMITTED BY

LIBRATED BY

CALIBRATION DATE

PAGE:

Certificate of Calibration

pH METER

DEK TOA

HM-25R,

760205

EQL-183

USEDIT]

EM

TEST TECH CO., LTD.
30,32 RAMA 11 SO1 63, RAMA [T RD,. SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

PRASERT D.

23-Jan-24

10F2

“ERTIFICATE MAY NI

0]

T BE REFRODUCED OTHER

QUALTTY CALIBRATION CO,, LTD,

QUALITY CALIBRATION CO.,LTD.
2 Road, Laksong, Bangkae, Bangkok 10160
. [662) 444-0152-3, Fax (662) B09-4584

235 Peachkasem
Tel {662) 421-5402,

F-GO10 REV 03

THAN IN FULL EXCEPT WITH THE PRICR, WRITTEN APFROVAL OF

CERTIFICATE No ;: 23E3129
REFERENCE Mo : 68715-2

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

D No

CONDITION AS RE

SUBMITTED BY

CALIBRATED BY

TALIBRATION DATE

FAGE

Certificate of Calibration

pH METER

TOA-DEK

HM-41X

TEARTE

EQL-199

USED ITEM

TEST TECH CO,, LTD.
30,32 RAMA T 501 63, RAMA 11 RD,, SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

PRASERT D,

26-Mar-23

10F2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTE

R THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APFROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchikasem 63/2 Road, Luksony. Bungkne, Bangkok 10160
Tl (662) 421-5402, (662) 444-0152-3, Fox (662) B09-4584

CERTIFICATE No : 23E3129 PAGE:20F2
Calibration Report

EQUIPMENT : pH METER

MANUFACTURER ] TOA-DEK MODEL H HM-41X

1D No $ EQL-19% SERIAL NUMBER { TERARTR

RECEIVED DATE H 29-Mar-23 CALIBRATION DATE t 29Mar23

AMBIENT TEMPERATURE H S Ce 100 RELATIVE HUMIDITY 49 MR 4 10 % RH

LTS OF CALIBRATION

0 BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-067. THE DISPLAY UNIT S

TANDARD VOLTAGE TO THE UNIT AND READ THE VAL COMPARED WITH CALCULATEL
VALLE, THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pil BUF SOLUTION

2. REFERENCE STANDARD INSTRUMENTS -

CONIMTION OF THIS RE

INSTRUM T MODEL N CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CCTI9181 488012119147 05-Apr-23
* pH STANDARD SOLUTION 00651-08 CCTI8727 ABR1-12110709 Il-Mar-23
i pH STANDARD SOLUTION 00651-10 CC747845 4882-13139657 2-Mar-24
4) PROCESS CALIBRATOR CALS0 9156079 E1145 31-Mar-23
5)BATH 260014 1247 48074 2ITHRT0 13-8ep-23
&) THERMOMETER WITH PROBE 421504 53000379 22T904 13-8ep-23

3. THIS RESULT WAS POUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICAT TRACEABLE TO SI UNIT MAINTAINED AT ==
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA
- NATIONAL INSTITUTE OF METROLOGY [THAILAND)
RESULT OF CALIBRATION ; WITHOUT ADJUSTMENT

1. DISPLAY UNIT ONLY

SLOPE FACTOR k = 2.303 RT/F = 59 mV/ipH
W uuc CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV} (V) MEASUREMENT FACTOR
(= mV} k
17748 77 048 0.59 20
0.00 0 0.00 0.59 ]
-177.48 =178 0.52 0.59 0
2. DISPLAY UNIT WITH pH ELECTRODE S/N: N/A
STANDARD pH ULIC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOHR
(pH) {pH) (pH} (2 pH) k
4.007 4,01 -0.003 0013 20
7.003 T.00 0.003 0013 2.0
10003 1001 -0.007 0.014 2.0
3. PERCENT SLOPE 95%
4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uuce IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
(4 C) {mm)} (°C) (270)
25.002 5.0 &0 0.002 02

UL : UNIT UNDER CALIBRATION
THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA,
THE REPORTED UNCERTAINTY OF MEASIUREMENT WAS BASI
FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPFROXIMATELY $5%.

END OF CALIBRATION REFORT

0 Metrohm

WSCTI TIP3
CALBRATION 0376

st ibt.ue Calibration Report

Certificate No: 231872/ME

1. Reference Standards

Item Description’Model al No. | Manufacturing| Certificate No. Due Date
1 Digital Multimeter 344014 MY41054280 Agilent E1U231457 25 Mar 2024
2 [Multifunction Calibrator MC3 30328644 Beamex CALD252-27P0214 | 15 Nov 2023
[ 3  |Temperature and Humidity Logger 62225348 Ebro L202209318-001 28 Sep 2023

2. The measurement standards are traceable to International system of units (SI) by mean of an unbroken

chain of calibration via accredited calibration laboratory, National or International metrology institute.

3. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

4, The results of test were found accurate as shown on date and place of test only.

n

. Procedure Used :
Om-site method WI-02 by substitute measurement with digital multimeter (DC Voltage)
On-site method WI-02 based on BS 3145 : 1978 (pH)
On-site method WI-02 based on CEITEC 751 ; 1983 (Temperature)

6. The calibration results apply only accuracy of display unit pH meter. User shall be electrode test and

calibrate pH meter with traceability standard buffer.

Issue: Rev 06, 26 Nov 2012 Pages 2 of 4 FM-03

3 OM A STANDARD UNCERTAINTY MULT] JE

£ Metrohm

Metrohm Siam Ltd,

WSCTHITET03

CALBRATION 037%
Certificate of Calibration
Date of Issue | 21 August 2023
Centificate No. : 2318T2/ME
Customer Company Test Tech Co., Ltd.
30,32 Rama 11 Soi 63, Rama [l Rd,,Samaedam,
Bangkhumhian Bangkok 10150
Instrument Manufacturer Metrohm
Instrument Type pH meter
Model 2 781
Instrument Serial Number 1781001018219 (ID ; EQL-131)
Calibration Place Laboratory, Test Tech Co., Lid
30,32 Rams 11 Soi 63, Rama I1 Rd Samaedam,
Bangkhunthian Bangkok 10150
Environment Status Temperature : 22.65°C + 0.15°C
Humidity : §3.25% = 2.75%
Date of Receipt 18 August 2023
Date of Calibration 18 August 2023
Job Number : CAL23057T/ME
Condition of Calibration ltem Used Ttem
Result of Calibration [X] Without Adj [ 1Ad
Calibrated By - Mr. Monton Tontun
The uncertainties are for a confidence probability of approximately 95%
This cenificate may not he reproduced other than in full except with the priar written approval of the isssing Laborstory Metruhm Sim Lid
lssue: Rev 06, 26 Nov 2012 Pages 1 of 4 FM-08

0 _M_el:rohm

Metrohm Siam Ltd.
HIBFE118 0 Fowenr D31 Flas,
hatrathin b Papath

Phyutha, Basgish: 1405 THALAND HACTISHTIATOTS

CALBRATION 2375

Calibration Report

Certificate No: 231E72/ME

1. Input I {DC Voltage)

Range STD Setting Tolerance e Reading Uncertainty
[mV ) (mV) {mV ) {mV) {=mV)
v .00 <10 0 1.0 o1 0.092
300.00 2900 tw 301.0 ano.o 012
00,00 599.0 to 6010 599.9 014
900.00 E95.0 o 901.0 E999 0.1s
1900.00 1899.0 to 1901.0 1890.7 g
-1200.00 19910 to -1899.0 1899.7 0.1%
2. Input I (pH)*
'STD Setting Mominal Value *lolerance *UUC Reading Uncertainty
{mV) (pH ) {pH) (pH) {+pH)
414,12 a -0.017 to 0.017 0.001 0.0019
15496 1 0.983 10 1.017 1001 00018
295 80 2 1.983 10 2.017 2.000 0.0015
235.64 3 20983 to 3.017 3.000 0.0013
177 48 4 3883 10 4.017 4.000 0.0011
118.32 5 4983 to 5.017 5.000 0.000%
59.16 L 5983 w 6017 5.990 0,0008
0.00 ) 6.983 to 7.017 T.000 0.0010
-58.16 3 7983 w BO017 7999 D.0008
-11832 g B9E3 1o 9.017 B.999 0.000%
-177.48 10 9983 w [0.017 9.990 0.0011
-236.64 11 10883 to 11.007 10998 0.0013
-205.80 12 11.983 w 12.017 11998 0.0015
-354.96 13 12,983 w 13.017 12.008 0.0017
-414.12 14 13.983 1w 14.017 13.997 0.0019
Reference Temperature : 25° C
Issue: Rev 06, 26 Nov 2012 Pages 3 of 4 FM-09
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0 Metrohm

Mﬂmhm Siam Ltd,

ST TS
CALIRATION 0374

Calibration Report
Certificate No: 231872/ME

3. Temperature
PT-1000 (385)

'STD Setting Nommal Value Tolerance *UUC Reading Uncertainty
{2} oCy (7€ (=c) (=°C)
1000.0 1] .5 1w 0.5 oo 018
10779 20 5 o 205 20,0 0.18
10873 25 3 248 0.18
1116.7 30 205 w 30.5 I0.0 [U81.]
S0 49.5 1o 505 50.0 (1545
100 99.5 to 100.5 99.9 0

Remark:
1. 'STD = Standard Equipment.
2. *Telerance according lo manufacturer specification and service manual,
3. *UC = Unit Under Calibration.
4. The result ag per (*) marked are not TIST Accreditation Scope.

End of data

Issue: Rev 06, 26 Nov 2012 Pages 4 of 4 FM-09

&= DKSH

Equipment:
Model:

Serlal No. (or ID.):

Manufaciures:
Condition:

Customer;

Environment Condition:

Calibration Placs:

Calibration By:
Calibrafion Darte:
The Method used:
Traceability:

&= DKSH

Certificate of Calibration

TURBIDIMETER Certificate Mo.: C08220157

2100N Issued Date: 21 Septamber 2022
870400003415 (EQL-024) Job No.: KSPR2211615
HACH Page: 1of 2

In Condition

TEST TECH CO., LTD.
30,32 Rama H Sol 63, Rama I| Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Temperahsre 23 °C + 2 C
Humnidity 50 %RH + 15 %RH

Environment Laboratory, DKSH Technology Limited,
1184 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Mr.Wasan Nuchnabee
21 Seplember 2022
In house method, CAL-WI-23, base on Hach Manufacturer Method 8195

This certificate 1$ traceable to Primary standard Fromazin and StabiCal accepied by
United States Environmental Protection Agency (EPA) through Hach Company
Certificate Mo. A1075 , A1074 , A10D1 , AT0T4 , A1074

rational Hisndard or ather

provide 1 level of confiderce of

Tha menswement Mmﬂﬂnwswnmmmm@mk oiginad from the tandand urceriainty muliplisd by the covarage factor 2 o
5% It

th 0 Guids to Exprossion of Uncartainty in Meesursenant {GUM).

mmsm&rlwmnymlmmmww Tha results relats anly b the lisms fesied, caibrabed or sampled. The report shall nat be

reproducnd axcept In fll wiihout epprovel of DICSH Tachnology Limted

e ety nnTuTal 4
DREH Toehnology Limbsg

0260

ES3I M I sl peamtase VIO
rakvenong, Banghok

2820 Sukhrrre fioas, Smpchen, Pivs

Websahie: wwe dhan.

Phene: 68 263 7000 sl

Dedivering Growth - In Asia and Beyond

TECHNOLOGY PROMOTION ASSOCTATION (THAIL. AND-JAPAN)
tf\RI'\:IJMIL'dll\ I

CAL-FM-COR-08: 20 Juf 2022

IPMENT (,

A

MEC.TIELTS IOz
CALSRATION aca4

Cert.No.: 24CH50
Page.: 1 of 3

IBRATION AND TESTING SERVICES
ILUANG BANGKOK 102

Certificate of Calibration

Equipment ; Caonductivity Meter
Manufacturer : TOA

Model : CM-41X%

Serial No. : 842672

ID Ne. : EQL-211
Condition As-Received: Used item
Received Date :

Calibration Date :
Referance :
Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

11 January 2024
15 January 2024
2401-D3000N-1

TEST TECH CO.LTD. (HEAD Offica)
30, 32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhuntnian, Bangkok 10150

(25 £ 25) °c
{50 £ 15) %

Cerfificate No.: COB220157 Page Zof 2
Calibration Resulis:
Bsfor Adjustrment
Stdd Turbidity (NTU) UUC Reading Correction Deviation Uncartainty
0.080 0.048 .02 0.0004 0.070
2040 201 0.30 0.05 1.0
206.0 204 20 0.5 10
1020.0 1013 7.0 1.2 50
4085.0 3876 180.0 1.8 200
After Adjusiment
Stel Turbidity (NTU) UUC Reading Comection Deviation Uncertainty
0.060 0.057 0.003 0.0015 0.070
20.40 205 010 0.04 1.0
2080 206 0.0 08 10
1020.0 o018 20 0.5 50
4065.0 4084 1.0 £ 200
The End of Cartificats
Ui Reaotaen onvnTuTall evin
MHYMU“M
L33 A WL l\mﬂ‘!\un\llmm\m\"eﬂm
asn SuseeTat Fosd, echm. mshansng, Benghok 16280
Delivesirig Growth - In Asla and Beyond, CAL-FR-COB-08: 20 Jud 2027

The Uncertainties are for s confid

Calibrated

In -house methad -

- CP-CHE by direct measurement

with certified reference matearial {CRM)

- CP-CHB by comparison with standard thermometer

ity of approximately 95%

A DCB2587
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Cert.No.: 24CH59

Cert.No. 24CH58
Page.: 3of3

Page.: 2 of 3 Calibration_Results
Condition of this result of calibration Function : Temperature Measurement
1. Reference Standard Instrument :- {*) Without adjustment
Instrument Serial No. 1D No. Certificate No. Due date This equipment was connectad with Temperature Probe;
1) Thermomater 1963878 130RC095 2311051 05 Sep 2024 - Model : CT-581018
2} Rel. 5id. Thermometer 4982054 110RC044 231908 26 Jul 2024 - Seral No. | BOEFOODS -
- This Ceriification s traceable to SI Throught Technology Promation Association (Thailand - Japan) Dimension of probe;
= : 114
2, Certified Reference Materials - L Serpt +mm
- - Diarmater : 12 mim
- Conductivity calibration solition, CPA chem Lid., The it resufis are to 5 - Immersion Degth ~ w00 mm
through GPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 =
Conductivity Solution Manufacturer Lot No. Exp. date Calibration Standard uuc* Uncertainty of | Coverage
147.0 uSicm CPA Chem 913595 14 July 2024 Point Temperature Reading Errar Measurement factor
1413 mSfcm CPA Chem 931955 30 Sep 2024 "¢y ("cy 1) (°cy (t"c) k
12.880 mSfcm CPA Cham 913597 14 July 2024
e F 25.003 250 -0.003 0.13 200
- Control Conductivity calibration solution temperature by Water bath (25:0.1) '© <50 i
3. This certificate is valld only to the item calibrated on date and place of calibration,
Calibration_results Remark : - UUC* = Unit Under Calibration
Function : C ivity M,
{*) After Adjustmentat 147.0, 1413.0, 12880 pSicm The reported uncerainty of measuremant was based on a stand unceriainty muiplied by a o
Conductivity Electrode Serial No.: BOGFOD0S factor k, providing a level of confidance of approximately 95 %
. -olo-
Standard After Adjustmaent Uncertainty Coverage
Conductivity Salution UuC* Reading of Measurement factor
*
(z) "
i 147.0 pSicm 147 1 uSicm 0.99 pSicm 2.00
1.413 mSlem 1.413 mSicm 0.0082 mSfcm 200
| 12880 msiem 12,88 mSfcm 0.086 mSicm 200
Remark - Uuc* = Unit Under Calibration

- Adjustment Cell constant = 147.0 uSicm 96.8 m 1,413 mSicm = 98.0 m' ,12.880 mSicm = 99,4 m™

a 1197671

al197672
. 1 . . .
QUALITY CALIBRATION CO.,LTD. _ QLrI\I ATY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Rangkok 10160 235 Pelchkusem 6312 Road, Laksong, Bangkac, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 509-4584
www. qealibration.com

www.qealibration.com NEL-TISI. 115123
CALIMRATION boa

CERTIFICATE No : 23TE796 PAGE:20F 2
CERTIFICATE No ; 23T8796 PAGE: 1 0F 2
REFERENCE No : 70515-4 Calibration Report
Certificate of Calibration ;
EQUIPMENT 3 WATER BATH
MANUFACTURER t MEMMERT MODEL : WNE 45
ID NUMBER 3 EQL-241 SERIAL NUMBER L.720,0266

EQUIPMENT P WATER BATH RECEIVED DATE 3 TheAnp-23 CALIBRATION DATE - 16-Aug-23
AMEBIENT TEMPERATURE 3 2500k 150 TIV 50 %RH + 10 % RH

MANUFACTURER 3 MEMMERT CONDITION OF THIS RESULTS OF CALIBRATION
L THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM ET1S-80 (REAPPROVED 2001jBY COMPARISON WITH
MODEL 3 WNE 45 CALIBRATED RTD. THE PROBES WE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER

VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITIC
SERIAL No : L720.0266 2 R_EFERE‘N{[.' ANDARD INSTRUMENTS o =
INSTRUM MODEL SERIAL No CERTIFICATENs  DUEDATE
D No : EQL-24] 1) DATA LOGGER WITH RTD 26254 BEIT614 2376642 19-Jul-24
-, [HE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
;. ; = 4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
CONDITION AS RECEIVED USED ITEM 5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM GF UNIT MAINTAINED AT--
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD,
SUBMITTED BY : TEST TECH CO., LTD. RESULT OF CALIBRATION:-  WITHOUT ADJUSTMENT

30,32 RAMA 11 801 63, RAMA TI RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

GENERAL INFORMATION

CALIBRATED BY : CHAICHARN CH,
‘Overall Variation of Ambient Temperature sround the Bath (°C) ; 0.6
CALIBRATION DATE . 16-Aug-23 e = Owverall Variation of Line Voltage (V) : 3
— FROBE INSTALLATION Instrument Condition : Normal

T N THE
FYSIHCHIH THE B/-H Bath [nner Size (W*L*H) : 59*35%20 cm

BATH PERFORMANCE
Calibrate Average All | Temperaturg Radius Axial Overall
Point Position Temp. Stability Unifermity Uniformity Variation
(*C) (C) {£7C) ("G} {*C) ()
83.0 2300 0.05 0.07 0.05 0.16
92.0 92.13 11 0.06 .06 0.28
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicati Measured Temperature (*C) at Spread Locati Uncertainty
Temip (°C) | Temp (°C) Wl #2 W3 H4 Ref, § [ g
830 330 83.08 B1.09 B3.06 33.11 83.12 0.15
92.0 2.0 92.11 92.13 S2.10 92.16 92.16 019

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BAT
NOTE 2 THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINT
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (A6} 421-3402, (66: . Fax (662) 809-4584

CERTIFICATE No : 23T6748 PAGE: 1 OF 2
REFERENCE Mo : 69853-2

Certificate of Calibration

EQUIPMENT WATER BATH
MANUFACTURER L MEMMERT
MODEL U WPE 45
SERIAL No : L7T1.0024
D No EQL-147
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH COQ., LTD,
30,32 RAMA |1 SOI 63, RAMA 1] RD., SAMAEDAM,
BANGEKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE : [0-Jul-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEFT WITH THE PRICI WRIT TLN APPROY AL Ol
QUALITY CALIBRATION OO, LTD,

F-GOI0 REY 03

QUALITY CALIBRATION CO.,LTD.
235 Petehkasem 63/2 Rond, Laksong, Bangkse, Bangkok 10160
Tel (662) 421-SH02, (662) 44401523, Fax (662) 805-4584

www.gealibration.com

QUALITY CALIBRATION CO.,LTD.
235 Perchkasem 63/2 Road,
Tel {662) 421-5402, (662} 444-015
www. gealibration.

s0g, Bangkae, Bangkok 10160
Fax (662) 8094584
Leily ]

CERTIFICATE No: 23T6748 PAGE: 20F2

Calibration Report

EQUIPMENT t WATER BATH

MANUFACTURER i MEMMERT MODEL H WPE 43

D NUMBER H EQL-147 S AL NUMBER H LTI 10024
RECEIVED DATE H 10-Jul-23 CALIERATION DATE i 10-Jul-23
AMBIENT TEMPERATURE H 24°C41°C RELATIVE HUMIDITY 53 %RH = 10 % KH

CONDITION OF THIS RESULTS OF CALIBRATION

| THIS INSTRUMENT WAS CALIBRATED ACCORDING J\J ASTM E715-80 (RE, \PPRO\ ED 2001)BY COMPARISOM WITH
CALIBRATED RTD. THE PROBES WERE PLACI i EACH OF THE

ATH AND PLACED THE ZOMETRIC CENTER OF T

MODEL SERIAL No
26254 6603614 227514 ¢ B5Aug
2 15 VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ON|.Y
UDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

CERTIFICATE No DUE DA

o

" TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
= NATIONAL TNSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.

RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT

GENERAL INFORMATION

|Overall Variation of Ambient Temperature around the Bath ("C): |4
(Overall Variation of Line Voltage (V) : 3
Instrument Condition : Normal
PROBE INSTALLATION Bath Inner Size (W*L*H) : 59*35%22 cm o
POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Temperature | Average All Radius Axial Overall
Point ')I31bl|lt\-' Locatian Uniformity Uniformity Wariation
{*C) £C) (*C) (*C)
41.5 0.03 0.02 0.07
44.5 0.02 0ol 0l
TEMPERATURE MEASUREMENT ACCURACY
Controller | Indicati Measured Temperature {°C) at Spread Locations Uncertainty
Temp (*C) | Temp (*C #1 #2 3 # Ref. 5 {£°C)
415 41.5 41.48 I 41,50 4149 41.51 4148 0.14
44,5 44.5 4450 | 44.5) 44.50 44.49 44.51 0.14

UMIFORMITY OF THE BATH
CE AT LABDRATORY AREA,

TOMER'S PL
Al BASED ON A STANDARD UNCERTAINTY

ACTOR k=2, FROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkse, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (652) B09-4384

www.qealibration.com

CERTIFICATE No : 23T6747 PAGE:10F2
REFERENCE No : 69853-1

Certificate of Calibration

EQUIPFMENT WATER BATH
MANUFACTURER H NiA

MODEL o N/A

SERIAL No 3 N/A

D No z EQL-046
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY TEST TECH CO., LTD.

30,32 RAMA [1 801 63, RAMA 1T RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY CHAICHARN CH.

CALIBRATION DATE 2 10-Jul-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEFT WITH THE PRIOR WRITTEN AFPROVAL OF
QUALITY CALIBRATION CO., LTD.

CERTIFICATE No : 23T6747 PAGE:20F2

Calibration Report

EQUIPMENT H WATER BATH

MANUFACTURER H NiA MODEL H NA

I NUMBER H EQL-46 SERIAL NUMBER H MiA

RECEIVED DATE L 10-Tul- CALIBRATION DATE 3 10-Tul-23
AMBIENT TEMPERATURE b HoCE19C RELATIVE HUMIDITY ¢ 51%RH+ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRA ACCORDING TO ASTM E715-B0 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE 1N EACH OF THE FOUR

BATH AND PLACED THE FIFTH RTD WITHIN 2.5 em, OF THE GEOMETRIC CENTER OF THE WATER

ENCE LOCATION) UNDER NO LOAD CONDITION,

2, REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATENy  DUEDATE
¥ DATA LOGH 26254 6603614 277514 ¢ 0%Aug23

2. HE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:
- NATIONAL INSTITUTE OF METROLOGY (THAILAND} THROUGH QUALITY CALIBRATION CO.LTD,

RESULT OF CALIBRATI WITHOUT ADJUSTMENT

GENERAL INFORMATION

[Overall Variation of Ambient Temperature around the Bath (°C): 2.3
Overall Variation of Line Voltage (V) : 10

Instrument Condition : Normal

Bath Inner Size (W*L*H) : 45*33*13 cm

PROBE INSTALLATION
FOSITION IN THE BATH

BATH FERFORMANCE

Calibrate Temperature | Average All Radius Axial Owerall
Point Stability Location Uniformity Uniformity Variation
°C) &°C) (£°C) CC) Cy (°C)
44.5 0.04 44.52 001 0.02 0.08
45.0 001 45.04 0.01 0.02 0.03
50.0 .06 49.99 0.01 0.02 0.14

TEMPERATURE MEASUREMENT ACCURACY 1

Controller | Indicating Measured Temperature (°C) at Spread Locations | Uncenainty
Temp (°C) | Temp (°C) #1 #2 # #d Ref. 5 (x

44,5 44.5 44,52 44.52 44,52 44,52 44,52

45.0 45.0 45,04 45.04 45.04 45.04 45.04

0.0 30.0 49.9% #9.09 49.98 49.98 49.99

WOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABDRATORY ARE.
THE REPORTED UNCERTAINTY OF MEA EMENT WAS BASED ON A STANDARD UNCERTAIN
COVERAGE FACTOR k =2, FROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT
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EFE QUALITY CALIBRATION CO,LTD.
i 235 Petchkasem 63/2 Rond, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, {662 44

O} -

NSCLTISMAF05

QUALITY CALIBRATION CO.LTD.
235 Petchkasem 63,2 Road, Laksong, Bangkae, Bangkak 10160
Tel (662) 421-5402, (562) A44-015: 562) 8094584

www.gealibration. cony

CERTIFICATE No: 24T1183 PAGE:10F2
REFERENCE No: 72116-1

Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER 3 MEMMERT

MODEL £ WNE 22

SERIAL No 1 L516.1016

1D No $ EQL-198
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD,

30,32 RAMA I1 SOI 63, RAMA [T RD., SAMAEDAM,
BAMNGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY CHAICHARN CH.

CALIBRATION DATE . 09-Feb-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL E:
QUALITY CALIBRATION CO.,

"EFT WITH THE PRIOR WRITTEN APPROVAL OF
.

F-GOlO REV ; 03

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES

5344 PATTANAKARN ROAD SO1 |8, SUANLUANG, SUANLUANG, BANGKOK 10250 ;’;’E\-\H\;;;
TEL. 0-2717-3000-24 FAX. 0-2719-9484 5 WEC-TISLTIRVTEN
i
Certificate of Calibration EARRCI NS )
age -

Equipment : Standard Weight
Manufacturer: L5 This cerfificate may not be reproduced other than in full,
except with the prior written approval of the head of
Modal : - Corporate Services 3: Equipment Caliration and Testing Services.
Serial No.:
D No.: EQL-121

Condition As-Recelved: Used |tam

Recelved Date: 18 January 2024
Calibration Date: 26 January 2024
Reference: 2401-0593DN Submitted by: TEST TECH CO._LTD. (Head Offica)
Ambient Temporature: (23 & 2 ) °C
Retative Humidity: (50 %10 ) % 30, 32 Rama | Sol 83, Rama | Rd.,

Samasedam, Bangkhunthian, Ban 1
Atmospheric Pressure:  1017.0 hPa wadam, Bangkhunthian, Bangkok 10150

Procedurs used: Callbration ware conducted using calibration procedure CP-MOS according to OIML R111-1 Ediion 2004 (E).

1.Refarence standards instrumants :

Instrument Mods Serlal No. Certificate No, Due Date
1) Standard weight Set (E2) YC531-712:00 50202665 MM-0109-22 11 Jul 2024

2L.This cerificate is not cerlified for any commercial transaction,
3.The cerlificats Is valia anly 1o the #em calibrated on date and place of calibration,
4.This Certfication is traceabls bo the International System of Unit maintained through:-

-Naticnal Institute of Metrology Thailand (NIMT)

B 0333471

CERTIFICATE No: 24T1183 PAGE :20F 2

Calibration Report

EQUIPMENT 1 WATER BATH

MANUFACTURER H MEMME! MODEL

ID NUMBER H EQL-19% SERIAL NUMBER H Li16, 1016
RECEIVED DATE 1 09-Feb-24 CALIBRATION DATE H 09-Feb-14
AMBIENT TEMFERATURE H 25°CH1°C RELATIVE HUMIDITY 50 %RH =10% RH

RATION

WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001jBY COMPARISON WITH
EACH OF THE FOUR
NTER OF THE WATER

THI.
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE FROB
BATH AND PLACED THE FIFTH RTD WITHIN cm. OF THE GEOMETRIC CE
FERENCE LOCATION) UNDER NO LOAD CONDITION

MODEL SERIAL No CERTIFICATE No
I} DATA LOGGER WITH RTD 2635A 286308 2376641

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,LTD,
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

-

GENERAL INFORMATION

Owerall Variation of Ambient Temperature around the Bath (°C) : 0.6
Overall Variation of Line Voltage (V) : §

Instrument Condition : Normal
Bath Inner Size (W*L*H) ; 35%29%22 cm

FROBE INSTALLATION
FOSITION IN THE BATH

BATH PERFORMANCE
Calibrate Average All | Temperature Radius Axial Overall
Paint Position Temp. Stability Uniformity Uniformity Vasiation
°C) 0 (£°C) C) o] (°C)
41.5 41.69 0.01 0.01 .02 0.02
430 45.10 0.0z 0.06 0.05 0.12
0.0 5011 0.02 0.05 0.05 0.07

TEMPERATURE MEASUREMENT ACCURACY TEST

Controller | Indicati M d Temp {°C} at Spread Locations U inty
#4 £°C)

Temp (°C) | Temp (°C) [ 2 3

41.5 41.5 41.69 41.69 41.70 41.70 014
45.0 45.0 45.06 45.12 45.08 45,13 015
50.0 5.0 50.09 50.13 50.08 5013 | 0.15

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BAT

MNOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY ARE.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAIN]

COVERAGE FACTOR k =2, FROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

Cert No.: 24M150

Page: 2 of 2
Result of calibration Without adjustment

Uncertainty of Maximum

Nominal
Marking i mass P ible error
Value
[£3] (£}

50 g None 50.00001 g 0.10 mg 0.30 mg

The reported uncertainty of measurement was based on a standard uncartainty multipied by
a coverage factor k= 2, providing a level of confidance of approximately 95 %

-olo-

a1200285
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG, BANGKOX 10250

TEL 0-2717-3000-24 FAX, 0-2T19-53484 MEC-TISLTISTTEIN
EALIBRATION c0ai

2N

Certificate of Calibration “'“““';:‘;; e

Equipment : Standard Waight
Manufsciuras: - This canificate may not be reproduced other than in full
except with the prior writlen approval of the head of
WModsl: = Comporate Senvices 3: Equipment Calibeation and Testing Senvices,
Serial No.: *
ID Mo.: EQL-258

Conditlon As-Recefved:
Received Date:

Calibration Date:

Usad Ham
18 January 2024

26 January 2024

Reference: 2401-08830M Submitted by: TEST TECH CO, LTD. (Head Office)

Amblent Temperature: | 23 * 2 ) °C

Relative Humidity: (80 + 10 )% 30, 32 Rama |l Soi 63, Rama |l Rd,,
Samaedam, Bangkhunthian, Bangkok 10150

Atmospheric Pressure:  1016.7 hPa

Procedure used: Calibration were conducted using calibration procedure CP-M0S acconding to OIML R111-1 Ediion 2004 (E)

of this result of

1.Referance standards instruments ©

Instrumant Model Serial No. Certificate No. Dug g
1) Standard weight Set (E2) YC831-712-00 50202965 MM-0108-22 11 Jul 2024

2.This certlficate is not conified for any commercial transaction,
3,The certificate Is valid anly to 1he item calibrated on date and place of calibration.

4.This Certification is traceable 1o the Intemational System of Unit mainained through:-

-National Institute of Metrology Thailand [NIMT)

B 0333472

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
» 534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEE. (-2717-3000-24 FAX. 0-2715-0484 T e mmneiras

CALBRATION

Cert No.: 23M1557
Page: 2 of 2

Certificate of Calibration  Sertincats to.: zsmissy
Page: 1of2

Result of calibration Without adjustment

Equipment : Standard Waight
Manufacturar: _ This cerificate may nat be reproduced athar than in full, ;
excapt witn the prior written approval of the head of PN Uncueiamy of A

Model : s Coporate Services 3: Equipment Callbration and Testing Services. Value Convantional mass Measuremant Permissible errar
Sarial Ho: M D031 (%) (£)

2 0.040 012 m
1D No.: EQL-139 2 - 2
Condition As-Recolved: Used ftem E The reparted uncertainty of measurement was based on a standard hiplied by &
Received Dal 10 August 2023 factor k = 2, providing a level of confidence of approximately 85 %.

b ¥
Calibration Date; 1T August 2023
i -ofio-

Reference: 2Z308-02B4DN Submitted by: TEST TECH CO. LTD. {HEAD Office)

Amibient Temperature: (23 + 2 ) °C
30, 32 Rama |l Sof 83, Rama Il Rd.,

Relative Humidity: (50215)%
Samaedam, Bangkhurthian, Bangkak 10150

Atmospheric Pressure:  1006.2 hPa

Procedure used: Calibration were conducted using In-house callbration procedure CP-MO1 according to comparison methed "

against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and & tamperature
of 23.7 *C material density of weight Is 8000 kg/m® A i
Condition of this result of calibeation )]

1.Referance standards instruments : 1+

U Model Serial No. i Mo, Dus Date
1) Standard Wesght Sat (E2) 73336 20026 MM-0018-22 28 Feb 2024 |

2.This cartificate is not certified for any commercial transaction,

A=

3.Tha certificate is valid only to the item calibeated on date and place of callbration,

4.This Certification is traceable fo the International Systam of Unit maintained through:-

A~

-Mational Institude of Metrology Thaitand (NIMT)

s

N

&
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN} e
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M C=H
534/ PATTANAKARN ROAD 501 13, SUANLUANG, SUANLUANG, BANGKOK 10250 "Y/I/,:‘\

TEL 0-2717-3000-24 FAX. 0-2719-5484 MEC-TRATESI 02
CALIBNATION o808

Cartificate No. : 2301558

Certificate of Calibration s

Equipment ; Standand Weight

This certificatn may not be neproduced other than in ful,
Manufacturar: nkar: Tein ‘excapt with the prior written approval of the head of
Mol = . Corporate Services 3: Equipment Calibration and Testing Bervices.
Serial No.: 11118456
ID No.: EQL-148

Condition As-Received: Used Hem

Recaived D, 10 August 2023
Calibration Date: 17 August 2023
Reference: 2308-0284DN Submitted by: TEST TECH CO.LTD. (HEAD Office)

Amblent Temperature; (23 £ 2] °C
30, 32 Rama || Sof 63, Rama Il Rd,,

Refative Humidity: (50t 15) %
i 5 ¥ Samaedam, Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 100575 hPa

Procadure used: Calibration were conducted using in-house CP-M01 o p method
agains! standard weights on the basis of weighings at an average alr density of 1.2 kg/m" and a lemperature
of 3.7 'C material densily of weight is 8000 kgim®.

Condition of this result of calibration
1.Reference standards instruments
Instrument Model Serial No. i Mo, Dus Date
1) Standard Weight Set (E2) 73336 20026 MM-0018-22 28 Feb 2024

2.This cerlificate Is not certified for any commersial fransaction.
3.The cartdicate ks valid only 1o the ftem callbrated on dale and place of calibration.

4,This Carfification Is fraceable to the International System of Unit meintained through:-

<National Institute of Matrology Thailand (NIMT)

B 0322292

QUALITY CALIBRATION CO.,LTD.

I35 Petchkasem Road, Laksong, Bangkse, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (562) BD9-4584
= wiww.gealibration cam frrdrii
A TRAT
CERT] TE Mo : 23T6749 PAGE: 10F 2

RE

FERENCE No : 69853-3

Certificate of Calibration

EQUIPMENT g INCUBATOR
MANUFACTURER $ MEMMERT
MODEL 3 INB 400

ERIAL No H E405.0946
'D No $ EQL-087
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD.

30,32 RAMA 11 501 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY CHAICHARN CH.

CALIBRATION DATE : 10-Jul-23

TTHIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN AFPROVAL OF
QUALITY CALIBRATION CO,, LTD,

F-GOI0 REV : 01

Cert No.: 23M1558

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value c lonal mass M F arror
(%) (£)
20 g 20.000008 g 0,080 mg 0.25 mg

The reported uncertalnty of measurement was based on a standard uncertainty multiplied by a coverage
factor k=2, a lovel of of 05 %,

=ollo-

a 1174681
QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 6312 Road, Laksong, Bangkse, Bangkok 10160
Tel {662} 421-5402, (662) 444-0152-1, Fax {862) 809-4584
CERTIFICATE No : 23T6749 PAGE :20F 2

Calibration Report

EQUIPMENT {4 INCUBATOR
MANUFACTURER g MEMMERT
MODEL B INE 400
i EQL-087 SN
VED DATE t 10-Jul-23 CALIBRATION DATE

ENT TEMPERATURE 3 4°Cx1°C RELATIVE HUMIDITY

CONDIT OF THIS RESULT! P CALIBRATION

I. THIS INSTRUMENT WAF IBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD PH0k UNDER
NO LOAD CONDITION TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 em TO 10 ¢
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 em. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2, REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATENs * DUEDATE
1) DATA LOGGER WITH RTD HYDRA 26354 7301307 2277508 10-Aug-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRAT 10N ONLY
4. THIS RESULT EXCLUBE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
3 THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD,
RESULT OF CALIBRATION :- WITHOUT ADIUSTMENT
GEMERAL [NFORMATION
ST

3 4 Overall Ambient Temperature around the Chamber (°C) variation : |
1 2 [Cverall Line Voltage (V) variation : 3
Instrument Condition : Normal
5 Chamber Size (W*L*H): 40*33*40 cm
CHAMBER PERFORMANCE
8 g Calibrate Average All | Temperature | Temperature Overall
/ T Point Location Stability Uniformity Variation
FRONT {°C) (°C) ="C) )
44.0 43.96 0.06 0.54
35.0 55.00 0.05 0.58
J8.0 5796 0.06 0.69

TEMPERATURE MEASUREMENT ACCURACY TEST

Controller | Indicating Measured Temperature {°C) at Spread Locations Lincertainty

Temp (*C) | Temp (*C) wl #2 #3 #4 Ref. 5 # u7 i Ld (Z*C)
43.5 435 43.72 43.78 43.73 #3.75 4422 43.86 44.17 44.06 44.34 0.36
3.5 54.5 54,75 54.78 54,76 54.75 5530 54.83 55.27 55.07 5547 (.36
57.5 57.5 57.67 57.74 57.62 37.67 5828 57.86 58.28 58.11 5838 .36

-ERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
: LOCATION 5§ WAS REFERENCE LOCATION

: THIS CALIBRATION WAS CARRIED QUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%
END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksang, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0 Fax (662} 809-4584
www qeatibration com

QUALITY CALIBRATION CO.,LTD.
235 Petchikasem 632 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5 , Fax (662) B09-4584

(=] 3=
=

CERTIFICATE No - 24T1186 JAGE 1 0F 2
CERTIFICATE No : 24T1186 PAGE: 1 OF 2 PAGE:Z0F2
REFERENCENo : 72116-4

; J Calibration R t
Certificate of Calibration ] 1o Sepor

EQUIPMENT 1 INCUBATOR
MANUFACTURER i MEMMERT
MODEL : IF110
. - 1D No SN
EQUIPMENT 2 INCUBATOR RECEIVED DATE CALIBRATION DATE
RELATIVE HUMIDITY t 53%RH=10%RH
MANUFACTURER a MEMMERT
AS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
MODEL ] IF 110 ! : URE LACED ON NINE POINTS AND LOCATED ONE THERMOMETER
E\r::;i; LTE‘EDCEPEF HE EIGHT CORN Rir;lit'lc'l;i ((H.-\M' R AND WAS .«w;;v FROM THE EACH WALL OF S em TO 10 cm.
i » PLAC THE » RO ITHIN 2.5 L ¥ SEOMETRIC CEN E CHAMBER.
SERIAL No : D415.0802 UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AniD OTHER pas primeo s
2 DARD INSTRUMENTS -
ID No -3 EQL-190 STRUMENT MODEL SERIAL No CERTIFICATE Na D_l_!, DATE
TTH RTD HYDRA 2 7408027 23T6638 24
CONDITION AS RECEIVED : USED ITEM 3T 3 VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRA’ n0\ ONLY.
4 EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION
. s “ERTIFICATE 1§ TRACEABLE TO | IT MAINTAINED AT:-
SUBMITTED BY : TEST TECH CO., LTD WATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.
30,32 RAMA 11 SO 63, RAMA ITRD., SAMAEDAM, RESULT OF CALIBRATION :- WITHOUT ADIUSTMENT
BANGKHUNTHIAN, BANGKOK 10150 GENERAL INFORMATION
3 4 Overall Ambjent Temperature around the Chamber (°C) variation : |
1 2
= Instrument Condition :
= Chiamber Size (W*L*H}: 56*40%48 cm
CHAMBER. PERFORMANCE
CALIBRATED BY : CHAICHARN CH. 8 9 Calibrate Average All | Tempersture | Temperature Orverall
/ 7 Point Paosition Temp. Stability Uniformity Variation
CALIBRATION DATE H 09-Feb-24 FRONT {*c) () =°0) (C) £C)
370 36.99 0.09 0.20 0.24
4.0 44.11 0.08 0.26 0.31
TEMPERATURE MEASUREMENT ACCURACY TEST
Controfler | Indi Measured Temperature (°C) t Spread Locations Uncertainty
Temp (°C) | Temp (°C) #] #2 #3 #d Ref § Hé #7 #8 %9 & °C)
%0 310 3699 | 3697 | 3698 | 3695 | 37.05 | 37.03 | 37.03 | 3698 | 3696 025
.0 4.0 44.09 | 4412 | 4402 | 4408 | 4420 | 4411 | 4420 [ 4412 | 2408 036

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
T REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%
END OF CALIBRATION REFORT

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN AFPROVAL OF
QUALITY CALIBRATION CO., LTD.

@ &= QUALITY CALIBRATION CO,LTD.

' 235 Petchknsem 63/2 Road, Laksong, Bangkse, Bangkek 10160
% Tel (B62) 421-5402, (662) 444-0152-3, Fax (662} K09-4584
OF = www,gealibration.com

CERTIFICATE No : 24T1185 PAGE: 1 OF2 CERTIFICATE No : 24T1185 PAGE:2 OF 2
REFERENCE No : 72116-3

F-GIb REV - 03

QUALITY CALIBRATION CO.,LTD.
- 235 Petchknsem 63/2 Road, Laksong, Bangkae, Banghok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax {662} 800-4584

et e

: d . . ion R
Certificate of Calibration Calibration Report

EQUIFMENT ] INCUBATOR
MANUFACTURER 3 MEMMERT
MODEL H IF 160

EQUIPMENT . INCUBATOR D Ne. 2 EQL-20% 8N t D518.0082
RECEIVED DATE 3 09-Feb-24 CALIBRATION DATE t 09-Feb-24
AMBIENT TEMFERATURE $ 2 Cx21°C RELATIVE HUMIDITY E 53 %RH + 10 %RH

MANUFACTURER : MEMMERT &

TLAS G-20 BY COMPARISON WITH CALIBRATED RTD P1id0 UNDER
PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm
SERIAL No 3 D518.0082 AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

MODEL 3 IF 160

o 2, REFERENCE STANDARD INSTR
10Ny : EQL-205 INSTRUMENT MODEL SERIAL No CE ATENs  DUEDATE
1) DATA LOGGER WITH RTD HYDRA 26354 TI0N307 TITHEI6 10-Jul-24
CONDITION AS RECEIVED : USED ITEM 3. THE CERTIFICATE IS5 VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALTERATION ONLY

4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION
—— prm— 5 5. THIS CERTIFICATE 15 TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
SUBMITTED BY 2 tEST THCHCO, L I’tD' - NATIONAL INSTITUTE OF METROLOGY {THAILAND) THROUGH QUALITY CALIBRATION COLLTD.
30,32 RAMA T SOI 63, RAMA II RD,, SAMAEDAM, vy sttt e it g diie
BANGKHUNTHIAN, BANGKOK 10150 R CARIEEATION R e .

3 Urverall Ambient Temperature around the Chamber (°C) variation : |
Overall Line Voltage (V) variation - 3
Instrument Condition : Normal
Chamber Size (W*L*H): $6*40*72 cm
CHAMBER PERFORMANCE
CALIBRATED BY : CHAICHARN CH. Calibrate | Average All | Temperature | Temperaturs | Overall
Point Position Temp. Stability Uniformity Variation
CALIBRATION DATE 3 (19-Feb-24 Q) (£°C) {*C) (*C)
35.0 0.05 0.09 0.16
36.0 0.07 .08 0.19
415 0.08 0.13 0.20
TEMPERATURE M'EASLR.EM'.I—_NI ACCURACY TEST
Conroller Measured Temperature (°C} at Spread Locations U inty
Temp (*C) | Temp (°C) #l #2 #3 #4 Ref. 3 # W7 H3 59 {£°C)
350 350 3498 35.01 35.00 3500 35.02 35.08 35.07 35.04 35.10 0.25
36.0 36.0 16.00 36.03 36.03 36.02 3604 36.09 36.10 36.04 36,12 0.25
41.5 41.5 41.45 41.45 £1.39 41.46 4146 41.47 41.43 Al.44 41.49 036

NOTE 1 : THE UNCERTAINTY OF MEASUREMEN

MNOTE 2: LOCATION 5 WAS RE ENCE LOCATION

NOTE 3 ; THIS CALIBRATION WAS CARRIED QUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

XCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION O, LTD.

F-GOI0 REY : 03 Fl
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasemn 6372 Road, Laksong, Bangkae, Rangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax
W bration.com

HACATISL TSI TI0S
EAURRATION 008

CERTIFICATE No - 24T1184 PAGE:10F2
REFEREMCE No: 721162

Certificate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER : MEMMERT

MODEL : IF 160

SERIAL No : D518.0240

1D No : EQL-218
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD

30,32 RAMA I SOI 63, RAMA [ RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY CHAICHARN CH.

CALIBRATION DATE ] 05-Feb-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEFT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD,
F-GO10 REV : 03

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 6372 Rond, Laksong, Bangkae, Bangkok 10160
Tel (662} 421-3402, (662) 444.0152-3, Fax (662) B09-4584
www.gealibration.com

CERTIFICATE No : 24T1187 PAGE: | OF 2
REFERENCE Mo : 72116-5

Certificate of Calibration

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 800-4584

CERTIFICATE No : 24T1184 PAGE:20F 2

Calibration Report
EQUIPMENT 3 INCUBATOR
MANUFACTURER 1 MEMMERT
MODEL : IF 160
D No H EQL-218 SN $ D318.0240
RECEIVED DATE 1 09-Feb-24 CALIBRATION DATE : 05-Feb-24

AMBIENT TEMPERATURE 5 IFCE10C

CONDITION OF THIS RESULTS OF CALIBRATION
THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Prlo0 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 om TO 10 em
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 em, OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME

. REFERENCE STANDARD INSTRUMENTS =

RELATIVE HUMIDITY 53 %RH + 10 %RH

ta

MODEL SERIAL No CERTIFICATE No DUE DATE,
HYDRA 26354 T408027 23ITEE3% 10-Tul-24

3. THE CERTIFICATE [S VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNTT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL $YSTEM OF UNIT MAINTAINED AT
= NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 {Overall Ambient Temperature around the Chamber (°C) variation : |
i Overall Line Voltage (V) variation : 3
Instrument Condition ;: Normal
Chamber Size (W*L*H): $56%40*72 cm

CHAMBER PERFORMANCE

Calibrate Average All | Temperature | Temperature COrverall
Point Position Temp. Stability Uniformity Variation
{°C) ("C) {°C) (°C) {"C)
350 35.01 0.08 .14 0.20
360 36.01 007 .16 0.23
TEMPERAT!
Controller g Temperature (°C) at Spread Locations U i
Temp (°C) | Temp (°C) [ #1 #2 # #4 [ Ref5 [ #6 #7 #8 ) (& °C)
35.0 350 34.97 34,97 34.99 34.99 35.06 35.08 34.95 35.02 35.05 0.25
36.0 36.0 3597 3596 | 3598 | 3599 36.06 36.07 35.96 3602 36.08 0.25

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,

NOTE 2: LOCATION § WAS REF NCE LOCATION.

NOTE 3 CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIFLIED BY A
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF {FIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

QUALITY CALIBRATION CO.,LTD,
235 Petchkasem 63/2 Road, Luksong, Bangiar, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4554

CETIFICATE No : 24T1187

PAGE :20F 2
Calibration Report

EQUPMENT : INCUBATOR
MAMFACTURER ¢ MEMMERT
MOLEL : IF160
DM E 3

t EQL-23 SN : DSIS.0N40
RECHVED DATE T {¥-Feb-24 C. ’ ' .

3 © (9-Feb-24 CALIBRATION DAT : -Feb.2

AMBENT TEMPERATURE @  25°C4q<C h S

EQUIPMENT INCUBATOR
MANUFACTURER MEMMERT
MODEL IF 160
SERIAL No D519.0140
ID No EQL-231

CONDITION AS RECEIVED

USED ITEM

SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA 11 801 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 9-Feb-24

< -‘fDITIO { OF THIS RESULTS OF CALIBRA N
i T_F\S INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMP,
THE TEMPERATURE PROBES W ERE PLACED ON NIN|
FIGHT CORNERS OF THE CHAMBER AND WAS AW

AND P

RELATIVE HUMIDITY

33 %RH# 10 %RH

ARISON WITH CALIBRATED RTD Pri0o UNDER
E POINTS AND LOCATED ONE THERMOMETER
'AY FROM THE EACH WALL OF 5 cm TO 10 cen

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN AFPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GOL{ REV - 03

'J-ﬂC_E_J) ]?1'5: N!.\'T‘!i THERMOMETER FROBE WITHIN 2.5 em, OF THE GEOMETRIC CENTER OF THE CHAMEER. THE
OH!&I{[J Y WAS MEASU/RED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
RENCE STANDARD INSTRUMENTS -

LINF

INST RUMENT MODE] ERIAL No CERTIFICATE No DUE DATE
o L 2 ATE
1) DATA LOI(!(J[',R WITHRTD HYDIRA 26354 6635300 23Te637 19-Jul-24

3 TH

: 1S VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY
L TE IS VALID F El T ? : 1l kL Y.
4. THISRESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION. -

% TIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

= NATIONAL INSTITUTE OF METROLOGY (THAILAND)} THROUGH QUALTTY CALIBRATION CO_LTD.
RESULT OF CQLIBBQTIOU = WITHOUT ADJUSTMEN .
GENERAL INFORMATION

{Overall Ambient Temperature around the Chamber {*C) variation : |
Overall Line Voltage (V) variation : 3

Instrument Conditicn : Normal
(Chamber Size (W*L*H); ** cm 1

.

Average All | Temperature | Temperature Crverall
Point Position Temp. | Stahility Uniformity Variation
=C) "C) &"C) (°C} e
350 3506 0.07 017 027
3.0 37.05 0.07 0.14 0.22
415 41.59 o7 0.17 029
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller Indicating |—_ Measured Temperature (°C) at Spread | ocations Uncertainty
Temp (°C) | Temp °cy | #1 [ #3 i [ Refs | w6 | 21 | # & i+ °C)
330 35.0 35.00 | 3506 | 3503 | 3505 | 35.07 | 3505 | 3505 | 3503 | 3511
370 7.0 37.06 37.03 37.02 37.00 3706 3707 ' 307 37.10
41.5 41.57 41.57 41.54 41.53 4163 41.69 | 41.63 41.63

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLI
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,
NOTE 3: THIS CALIBRATION WAS CARRIED QUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE _R-EPO_RTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDE E AFFROXIMATELY 95% ) )

END OF CALIBRATION REPORT

UDED TEMPERATURE UNIFORMITY OF THE CHAMBER
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QUALITY CALIBRATION CO.,LTD.
235 Petchknsem 6372 Road, Eaksong, Bangkse, Bangkok 10160
Tel (662) 421-5402, (662} 444-0152-3, Fux. (662) BI9-4584

www.qealibration.com MEC-THI-TIEI 725
CALIREATIR b6

CERTIFICATE Mo : 23T8798
REFERENCE No: 70515-6

PAGE:10F 2

Certificate of Calibration

EQUIPMENT HOT AIR OVEN
MANUFACTURER : MEMMERT
MODEL : UFE 500
SERIAL No : G508.0791
I No - EQL-128
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO,, LTD.
30,32 RAMA 11 501 63, RAMA [I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE : 11-Sep-33

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APFROVAL OF
QUALITY CALIRRATION CO., LTD.
F-GOIO REY : 03

QUALITY CALIBRATION CO.,,LTD.
235 Petchkasem 63,
Tel (662) 421-5

Road, Laksong, Bangkse, Bangkok 10160
62} 44401 52-3, Fax (662) 8094584

www.gealibration.com HSC-TIS)-TIS| 10
CALISRATIGN G0

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 6372 Rond, Laksong, Bangkse, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (562) RO9-4584

CERTIFICATE No ; 23T8799
REFERENCE No: 70515-7

PAGE:10F2

Certificate of Calibration

EQUIPMENT HOT AIR OVEN
MANUFACTURER : MEMMERT
MODEL : UFE 500
SERIAL No : G512.2005
1D No : EQL-161
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO,, LTD.
30,32 RAMA 1 501 63, RAMA [ RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE : 11-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED QOTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALTBRATION OO, LTD:
F-GOID REV ; 03

CERTIFICATE No : 23T§798 PAGE:20F2

Calibration Report

EQUIFMENT ' HOT AIR OVEN

MANUFACTURER = MEMMERT

MODEL :

1D No 8N H GS0B.0T91
RECEIVED DATE : 3 CALIBRATION DATE 1 11-8p-23
AMBIENT TEMPERATURE 3 ML C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pr100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE T IERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 em TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm, OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS -

T MENT MODEL CERTIFICATE No DUE DATE

1) DATA LOGGER WITHRTD HYDRA 26354 T3T6636 10-Tul-24

3, THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
= NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

|Overall Ambient T arcund the Chamber (°C) variation : 1

|Overall Line Voltage (V) variation ; 10
Instrument Condition : Normal
(Chamber Size (W*L*H): 56*40*48 cm

CHAMBER PERFORMANCE

3

(s

8 Calibrate Average All | Temperature | Tempersture Overall
/ Piont Position Temp. |  Stability Uniformity Variation
FRONT (°C) ) {#°C) {°C) {*C)
104.0 104 .49 0328 0.66 0.93
180.0 180.25 0.32 .62 111
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Ind Measured Temperature ("C) at Spread Locations L
Temp (*C) | Temp (*C) #1 W2 #1 #4 Ref 5 46 #7 #B #9 {£°C)
104.0 1040 104.46 | 10413 | 10445 | 104.28 | 104.57 | 104,67 | 104.60 | 104.58 | 104,67 038
180.0 180.0 18027 | 179.85 | 18040 | 179.93 | 180.19 | 180,54 | 180.41 | 180.51 | 180.13 1.1

TFORMITY OF THE CHAMBER.

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE
NOTE 2; LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 © THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA,

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
END OF CALIBRATION REPORT

QUALITY CALIBRATION CO.,LTD,
235 Petchkasem 63/2 Road, Laksong, Bangkac, Bangkak 10160
Tel (662) 421-5402, (662) 44401523, Fax [662) B09-4384

CERTIFICATE No : 23T&799 PAGE:20F 2
Calibration Report

EQUIPMENT ¥ HOT AIR OVEN

MANUFACTURER 1 MEMMERT

MODEL £ UFE 500

ID Ne E EQL-161 8N : GS12.2005

RECEIVED DATE 1 11-8ep-23 CALIBERATION DATE ! 11-Sep-23

AMBIENT TEMPERATURE r M0C415C RELATIVE HUMIDITY 51 %RH= 10 %RH

CONDIT - T5 OF C, {

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD P{100 UNDER
NO LOAD CONDITION, THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE E 1 WALL OF 5 ¢m TO 10 em.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN em. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEM REFE ENCE PROBE AND OTHER PROBES AT THE SAME TIME

2. REFERENCE STANDARD INSTRUMENTS &

NSTRUMENT MODEL SERIAL No CERTIFICATE Ng DUE DATE
1) DATA LOGGER WITH RTE HYDRA 26354 01307 ZITHG3IG 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF Tt IT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERN ATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND} THROUGH QUALITY CALIBRATION €O, LTD,
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

3 4 . Overall Ambient Temperature around the Chamber {*C) variation 1 1
1 2 1 (Overall Line Voltage (V) variation = 10
Instrument Condition ; Normal
5 Chamber Size (W*L*H): 56*40*48 cm
- CHAMBER PERFORMANCE
] S, Calibrate Average All | Temperature: | Temperature Crverall
j 71 Pigmt Position Temp, Stability Unifornity Variation
FRONT () (*C) (#°C) (C) (°C)
104.0 103.96 0.14 0.58 0.73
180.0 179.35 0.22 0.93 147
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicati Measured Temperature (°C) st Spread Locations Uncertainty
Temp (°C) | Temp (°C) | #1 | #2 @ i | Ref.5 | W6 #1 g #9 &*c)
104.0 104.0 1i4.16 ’ 104.13 | 104.20 | 103.88 | 103,76 I 103.76 | 104.06 | 103.71 | 103.93 0.38
180.0 180.0 179.73 | 179.89 | 180.04 | 179.54 | 179.30 | 178.98 | 179.75 | 17897 | 179.77 L1

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE
NOTE 2: LOCATION § WAS REFERENCE LOCATION.

WOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UMNCERTAINTY MULTIFLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

"HAMBER.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkusem 63/2 Rond, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax {662) B09-4584
www.gealibratien.com

ECTIRITIRIME
R IRATION 1843

CERTIFICATE Mo : 23T8797
REFERENCE No: 70515-5

PAGE:10F2

Certificate of Calibration

EQUIPMENT HOT AIR OVEN
MANUFACTURER 2 MEMMERT
MODEL UF 110
SERIAL No B414.0764
ID No : EQL-169
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA [ RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 11-8ep-23

THES CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN [N FU

CORFORATE SERVICES
SI4/8 PATTANAKARN ROAD S0

LL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GO10 REV : 03

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
: EQUIFMENT CALIBRATION AND TESTING SERVICES

WAC-TELTIS RS
CALIBRATIGN 0008

Cortificate No. :  24Tgd

Certificate of Calibration

Page: 1cof 2
Equlpment : Digital Thermormeter With Sansor
Manifachursr Yesto This cenificale may not be rapeoducsd ather than in fd
axcepl with the price written appraval of the haad of
Madel : w26 Carpeeate Services 3: Equipment Caliration and Testing Sendces.
Serial No,: 5609260110250814
1D Na.: E0L-058
Candition As-Recelvod: Lized bem
Recsived Date: 04 Ageil 2024
Calioration Date: 11 Apeil 2024
1o 22 April 2024
Fof: 2404 ™ by: TEST TEGH CO,LTD, (Head Office)
Amblent Temperaturs: (25 £ 3} °C
Retative harnidity: (80 %30y % 30, 32 Rama |i Sol 63, Rama |l Rd.,

Procedure used:

Calibration were conducted using inhouse calibration procedura CR-TD1
Industrial Flatinum Resistance Thermometer (IFRT) into liguid bath tamy

Samasdam, Bangkhunthian, Bangkok 10150

ording (o comparissn with
ure controfiar
Tha temperature scale usad wes basad on |TS-80.

Condition of this result of calibration

1 Refetence standards instruments :

Instrument Modasl Sarial Mo, Cartificata No, Due Date
1) Black Stack Themomater 1560 BCas4 231600 30 May 2024
2) PAT Scanner Module 2582 AD1303 23600 a0 May 2024
3) Inchestrial Platinum Resistance Thenmometer saz7 73433 23600 30 May 2024
4) Industrisl PRT Probe S82TA 879442 23600 a0 May 2024

2.The certificata |8 valid onty t e ilem calibrated on date and place of callbrasion,

3.This Cartification is raceable to e |

System of Unit ined through:-

~Technolegy Prometion Assaciaion (Thalland-Japan), NSC-ONSC Accredited No. Calbration 0008

B 0339284

QUALITY CALIBRATION CO.,LTD.
235 Petchlasen 6372 Road, Laksong, Bangkas, Bangkak 10160
Tel (562) 4218402, (652) 444-0152-3, Fax (662) B09-4384

CERTIFICATE Mo : 2378797

PAGE:20F 2
Calibration Report
EQUIPMENT HOT AIR OVEN
MANUFACTURER E MEMMERT
MODEL 1 UF 110
D Mo H EQL-169 SN BA140764
RECEIVED DATE 3 11=5ep-23 CALIBRATION DATE 11-5ep-23
AMBIENT TEMPERATURE HCz1C RELATIVE HUMIDITY 51 %RH & 10 %RH
[ONDITION ©; 5 RESULT! N

1. THIS INSTRUIMENT W SORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD P1I00 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 em TO 10 em,
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 em, OF THE GEOMETRIC TER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME,

2. REFERENCE STANDARD INSTRUMENTS :-

NSTH! ODE SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 26354 TINI0T 23TH636 10-Jul-24

3. THE CERTIFICATE I8 VALID FOR THE [TEM CALIBRATED AS SHOWH ON THE DATE AND PLACE OF CALIERATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

3. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
= NATIOMAL INSTITUTE OF METROLOGY (THAILAND} THROUGH QUALITY CALIBRATION CO, LTD.

RESULT BRATIH WITHOUT ADIUSTMENT

GENERAL INFORMATION

3 Overall Ambient Temperature around the Chamber (°C) variation : |
/ Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
s [Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
8 Calibrate Average All | Tempersture | Temperature Owerall
/ Piont Position Temp, | Stability Uniformity Variation
FRONT (C) C) [ ] °C) (°C)
104.0 104.04 0.10 0.55 1.06
1200 120.10 0.11 0.65 1.20
140.0 140.03 0.14 077 1.33
150.0 150.05 0.14 0.79 1.48
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicati M Temperature (°C) at Sprend Locations L
Temp (°C) | Temp ) | #1 [ 0 #_| Ref.5 | #6 ¥ ¥ 9 (*°C)
104.0 104.0 104.34 | 10425 | 104.10 | 104.00 | 104.05 | 103.61 | 10393 | 103.57 | 104.54 038
120.0 120.0 120.39 | 12038 | 120.27 | 120.06 | 12013 | 119.57 | 11998 | 119.52 | 120,36 0.46
140.0 140.0 140.47 | 14039 | 140.24 | 139.99 | 140.01 | 13939 | 139.94 | 13930 | 140,54 046
150.0 150.0 150.55 | 15049 | 150.32 | 150.00 | 149.98 | 14935 | 14997 | 14925 | 150.57 0.46

WOTE 1 : THE UNCERTAINTY OF MEASUREMENT E:

DCATION 5 WAS REFERENCE LOCATION

HIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA,

EPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIFLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%
END OF CALIBRATION REPORT

CLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

ICHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORFPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTI VICES
53404 PATTAMAKARN ROAD 500 18, SUANLUANG, BUANLUANG, BANGROK 10250

TEL, (~2717-3000-24 FAX. G

WACTHRLTH IO
CALBRATION b8

Certificate No. : 237475
Page: 1ol 2

Certificate of Calibration

Equipment : Digital Tharmometer With Sensor

T This certificate may not be reproducsd oiher than in full
gk i ecapt with th prior wiitten approval of the head of
Model az2a Corporste Services 3: Equipment Calibration and Testing Services.
Sarial No.: 338241237004
1D No.: EQL-138

Condition As-Received: Lised Hem
Recelved Date: 08 March 2023

20 March 2023
o 22 March 2023

Zalibration Date:

Reforence: 2303-0314DN Submitted by: TEST TECH CO.LTD. (HEAD Office)
Ambient Temperature: {25 + 3} °C
} Soi ma il Rd.,
(S0 420)% 30, 32 Rama I} Sol 63, Rama

Relative Humidity: X
e Samaedam, Bangkhunthian, Bangkok 10150

Calibration wane conductad using In-nousa callbration procedura CP-TO1 acconding to comparison with
Industrial Platinum Resistance Tharmamater (IPRT) into liquid bath temperature controller.
The temperature scale used was based on ITS-80.

Procadure used:

ition his result of calibration

1.Raference standards instuments :

Instrumsent Model Serlal No. Cerificate No, Due Date
1) Digital Tharmomater 1528 ATABDE Zara 17 Oct 2023
2) Industrial Platinum Resistance Thermomster 5627-12 571970 221274 17 Ot 2023
3) Industrial Platinum Resistance Thermometer 5627 B24304 221274 17 Oet 2023

2.The cartificale |s valid only to the Item calibrated on date and place of calibration.
3.This Certification is traceabls o the Intemational Systam of Unit maintained at-

-National Institute of Metrology Thailand (NIMT)

B 0310381
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Cert. No.: 23T475
Page.: 2ol 2

Result of Calibration:- Without Adjustment
Funection: Temperalure measuramenl
This was with T Type T ID No. EQL-138
Immersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
(mm,) (c) thas (c}) (+C})
150 2.9682 26 -0, 3862 0.24
150 35.0081 348 -0.2051 0.24
150 38,0081 358 -0.2061 024
150 36.9974 36.8 -0.1974 0.24
150 41.5051 414 -0.1051 0.24
150 43.9973 438 -0.0873 0.24
150 55.0047 55.0 -0.0047 0.25
150 168.9960 170.4 0.4040 0.55

UUC* : Unit Under Calibration
The reported uncerainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85%.

-olo-

a 1154410

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES 3 a
S34/4 PATTANAKARN ROAD SOL 18, SUANLUANG, SUANLUANG, BANGKOK 1030 %27

TEL. 0-2717-3000-24 FAX. 0-2719-5454 [T —
CALIRRATION D338
Certificate of Calibration =~ Certifieate No.: 232216
Page: 1of 2
Equipment : Dial Tharmo-Hygrometer
Manufacturar: Barigo ‘This cevtificate may not be raproduced other than in full,
exoapt with the priar witlen approval of the head of
Madel ; £ Corporale Services 3: Equipment Calliration and Testing Services.
Sarial No.: =
ID No.: EQL-DE4
Condition As-Recelved: Used ltam
Recaived Date: 12 October 2023
Calitration Date: 17 Oclober 2023
to 20 October 2023
Reference: 2310-04470N Submitted by: TEST TECH CO. LTD. [HEAD Dffice)
Amblent Temperature:  ( 25 % 3 ) °C
Relative Humidity: (50 £ 20)% 30, 32 Rama || Sol 63, Rama |l Rd.,

‘Samaedam, Bangkhunthian, Bangkok 10150

Procodure used: Calfibration ware conducted using in-house calibration procedurs CP-HOZ according o comparisan
with standand chilled mirror sensss for husmidity measuremant functicn and comparison with standard

probe for function info humidity / lemperalure chamber.
Congdition of this result of calibration
1. Reference standards instruments -
Instrument Model Serlal No, Carificate No, Dun Date
1} Handheid Thermometer With Sansor 1523 F2400TE ‘23305 15 Mar 2024
2} Dew Paint Hygrometer Optidew 401 164756 TH-158-22 13 Dec 2023

2.The carlificate is valid only 1o the em cafibrated on date and place of calibration,
3. This Certification is traceabla bo tha International Syatem of Unit maintained throoghc-
~Technology Promation Asscciation (Thailand-Japan), NSC-ONSC Accredited No, Calibration 0008
-National Instituta of Metroiogy Thalland (NIMT)

B 0327545
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Cert. No.: 23H2216

Page.: 2 of 2
Resuit of Callbration:- Without Adjustmant
Function: Humidity Measurement
Reference Standard uuc* Unceriainty
Temperature Humidity Reading Error of Measurement
{*C) [%R.H) (BR.H.) [S6RLH.) [E%RH.)
250 301 300 -0 1.5
250 40.1 30.0 -1.1 1.5
25.0 50.1 49.0 11 T
26.0 600 508.0 10 1.7
250 T5.2 75.5 0.3 18
Result of Calibration:- Without Adjustment
Function: Temperalure Measuremant
Standard uuec* Uncertainty
Temperature Reading Error of Measurement
(= c) "C) &)
15,046 15.0 -0,046 o072
19.975 20,0 0.025 o072
25.022 250 -D.022 072
30,000 30.0 0.000 o072

UUC" : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncartainty mulliplied
level apy i 256%.

by coverage factor k = 2.00, providing

=olo-

a 1185882
QUALITY CALIBRATION CO.,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Ted (662) 421-5402, (662) 444-0152-3, Fux (662) 809-4584
www.gealibration.com
CERTIFICATE No : 23T7718 PAGE:20F2

Calibration Report

EQUIPMENT LIGLID [N GLASS THERMOMETER

MANUFACTURER PRECISION

MODEL ' G13004

ID Na H EQL-111 SERIAL NUMBER H NiA

RESOLUTION : 1% TYPE TOTAL IMMERSION
RECEIVED DATE 3 08-Aug-13 CALIBRATION DATE 15-Aug23

AMBIENT TEMPERATURE 23°Cx3°C RELATIVE HUMIDITY 50 %RH £ 20 %RH
CONDITION OF THIS RESULTS OF CALIBRATION

1, THIS INSTRUMENT WAS CALIBRATED BA; ON ASTM ET7:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE

THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE US
Lo
JERENCE STANDARD INSTRUMENTS -

D WAS BASED ON

INSTRUMENT MODEL : CERTIFICATE No

1) STANDARD THERMOMETER. 1502 77064 233927

2) SPRT PROBE s614 636626 2373927

3) PRECISION BATH 7320 AZ1105 22713199 14-Dee-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION
3. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT

- NATIONAL INSTITUTE OF METROLOGY (THAILAND).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

STANDARD uuce IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH °C) STEM oF
°C) {°C) (mm) TEMPERATURE MEASUREMENT
() (4°C)
115.013 1150 120 0.013 N/A 0,15
120.998 121.0 124 -0.002 N/A 0.15

UUC* ; UNIT UNDER CALIBRATION
% REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD LUNCERTAINTY MULTIPLIED BY A
CUVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO10 REV 03

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Rond, Laksong, Bangkae, Bangkok 10160
Tel (662} 421-3402, (662) 444-0152-3, Fax (662) BO9-4584
wwww.qealibration.com

[=

NAC-TISL ML
CAVIHATHON (045

CERTIFICATE No : 23T7718
REFEREMCE No: 70152-2

Certificate of Calibration

EQUIPMENT LIQUID IN GLASS THERMOMETER
MANUFACTURER PRECISION
MODEL G13004
SERIAL No | NIA
" No : EQL-111
RESOLUTION 3 %
TYPE TOTAL IMMERSION
CONDITION AS RECEIVED USED ITEM

TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGEHUNTHIAN, BANGKOK 10150

SUBMITTED BY

PAGE: 1 OF 2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL

QUALITY CALIBRATION CO,, LTD.

; Metrology
@; S( G SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand
Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100

Bangkok Tel: +668 9205 6851, - 8247 2
Website : www.scieco.coth  E-Mail calibrate@scg.com

o e
“FT WITH THE PRIOK WRITTEN APPROVAL OF

F-CHH0 REV 03

NSC-TISLTIS 17025
CALEBRATION 8244

Certificate No. T240070

Certificate of Calibration

Equipment Chamber ( Cooling Room )
Manufacturer o

0del T

Serial No. ]

Customer Code EQL-167

ID No. T1447A1

Customer Test Tech Co.,Ltd

30,32 Rama I1 Soi 63, Rama Il Rd.,, Samaedam,
Bangkhunthian Bangkok 10150
Lustomer Location LABORATORY FLOOR 3

Date of Receipt 12 January 2024

The inties are for a

probability of app ly 95%.

This Certificate is issued in with the conditions of acc
Scheme which has assessed the measuremant capability of the laboratory and its to I

Page 1 of 4

granted by the Thai Laboratory Accreditation
national

and to the units of realized at the
reproduced other than in full except with the prior written approval of the Matrolo

g nafignal standard laboratory, This certificate may not ba

FM-Lit (191 8-08-66
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Metrology

SCI ECO Services C

®/SCG

ympany Limited

NEC-TISI-TIE 17025

33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110, Thailand. E TICH 0244
Certificate No. T240070 Page 2 of 4
Calibration Report

Equipment Chamber { Cooling Room )
Date of Calibration 16 January 2024
Environment Temperature : 19.4-24.1 °C

Line Voltage : 221.3-226.1 V

Relative Humidity : 55-65 % RH
Condition of this results of calibration : Cmmmm——
L. This equipment was calibrated by insert nine standard thermocouples type T into its chamber |, the other ane

standard thermocouples type T use for ambient - The ealit was done in according

to WI-T20 { based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 )
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90

2. Reference Standard Instrument -
Instrument Model Insirument No. Certificate No, Due Date
TC TYPET TN161-TN1T0 T230773 10 April 2024
TC IYPET TH16]-TNIT70 T230773 10 Apnl 2024
DATA LOGGER 349704 Ti49 T230773 10 April 2024

This certificate is traceable to -
National Institute of Metrology { Thaiand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION (244,
Condition of calibrated item : good

.

Equipment Description ;
Minte At 3 °C

Time Constant - Hour 3 —
Fresh Air Damper E] Open [:I Min I:I Medium El Max
l:] Close

[X] Mot Available

() without adjustment { X ) after adjustment

FM-LL5 [18/18-08-66

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thaitand,

@/sCG

Certificate No. T240070 Page 4 of 4

Calibration Report

Measurement Resualts:

Average Standard Reading at each position { *C )

Calibration Paint TN161 | TN16Z [ TNI63 | TNIGM | TNI6S | TN166 | TNL6T | TNIGE | TN169| TNITO

3 i 311 n in 294 106 295 EA b 286 259

TNI61 | TNI62 | TN163 | TNIG4 | TN16S

295 275 295 285

Chamber { Cooling Room ) Temperature Distribution

Reading (*C ) Caverage
Setting (°C ) Average (°C) | Stability (+°C ) |Uniformity { °C )| Uncertainty { £°C )
Min , Max Average Factor i
10 29,31 10 297 09 64 0ED 2.00

* The quoted uncertingy exclude * untformity
The alibration result apply anly the above calibrated ftem,
The resalt of test was found scourate a5 shown oa date and place of test anly.

The reported expanded uncentainty i based on a standard uncertainty multiplied by  coverage factor & which for & t-distribution, providing

a level of confidence of npproximately 95 %

FM-L15 118/18-08-66

ivetrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thalland

WISCG

NSCTIELTIS 17035
CALERATION 0244

Certificate No. T240070 Page 3 of 4

Calibration Report

L5F
|
10A I i
I T
H 3A
1
[ R
i .
BF, P iF 5
. F -
: L
134 ek 9A
i i o
e TR e 144
‘ neTi e !
- f i
s i
#: H
’ |
241# I s
1 7
1B A
C=Centre, F = Ceatre of Face, A = Corner , E = Centre of Edge
1IC = TNI6I 11IF = TNI61
A = TNI62 12F = TN162
3JA = TNI63 134 = TN163
4F = TNI1é4 144 = TNIG4
54 = TNIGS | 15F = TNI165
6A = TNI66
TF = TNIGT
8F = TNI168
16%
‘N170

FM-L15 118/18-08-66

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand,
Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100

Bangkok Tel: +G668 9205 6851, +660 8247 2360
Wabsite : www.scleco.coth  E-Mail : calibrate@scg.com

NSC-TISI-TIS 17025
CALMBRATION 0242

Certificate No. T240161 Page 1 of 4

Certificate of Calibration

Equipment Chamber ( Cooling Room )
Manufacturer :

Aodel A

Serial No. i -

Customer Code EQL-181

ID No. : T0399A5

Customer Test Tech Co.,Ltd

30,32 Rama II Soi 63. Rama II Rd., Samaedam,
Bangkhunthian Bangkok 10150

Tustomer Location : LABORATORY FLOOR 4

Date of Receipt 24 January 2024

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in d with the ions of granted by the Thal Laboratory Accreditation
Scheme which has the pability of the laboratory and its ility to ized national

and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Matrology.

FM-L14 11901 §-0%-66
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Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

|SCG

NSC-TISI-TIS 17025
CALIBRATION f248

Certificate No, T240161 Page 2 of 4

Calibration Report

Equipment Chamber ( Cooling Room )
Date of Calibration 29 January 2024
Environment Temperature ;: 25.4-27.9 °C

223.4-2271 ¥V
45-49 %RH

Line Voltage :
Relative Humidity :

1. Thisequipment was calibrated by msert 15 standard thermocouples type T into its chamber | the other one
standard thermocouples type T use for ambient . The calit was done in aceording
to WI-T20 { based on ASTM E145-94 ( Reapproved 2001} and AS2853-1986 ).

All dasa show below were fingl values and the initial data from request . The temp scale used
was based on ITS - 90 .
2. Reference Standard Instrument :
Instrumnent Mode] Instrument No. Certificate No. Drue Date
TE TYPET TN161-Th T230772 10 Apnl 2024
T TYPET TN171- T230773 L0 Apnil 2024
DATALOGGER  34970A T149 T230773 10 April 2024

This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated : good
Equipment Description :
Time Constant 1 Hour 30 Minute At 3 8

c
Fresh Air Damper  [_] Open [ Medium  [] Max

[ Imin
[Jciose

[X] Mot Available

n

. Adjustment :

{ X ) without adjustment { ) after adjustment

FM-L15 118/18-08-66

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

©ISCG

NEC-TISI-TIS 17028
CALBRATION 0244

Certificate No. T240161 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (c)
Calibration Point  [TN161 TN]&ﬂTNIf\S TN164 | TN165 [TN166TN167 TN168 TNT69 TN1T0

an 281 | A | 299 2.87 29z 308 | 304 | 293 | 33] [ 310

TNITUTNITY TN173| TN174| TN175

308 | 310 | 340

300 | 324 |

|— Chamber ( Cooling Room } Temperature Distribution
. Reading ( C) . . ; . | Coversge
Setting ( C )| Average ( C) | Stability (£ C) | Uniformity ( C ) |Uncertainty (+ C -
Min , Max | Average Factor &
30 8,31 io 3.06 04 092 1.07 200

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

@ISCG

MSC.TISITIS 17025
CALIBRATION G284

Certificate No. T240161 Page 3 of 4

Calibration Report

L5F
|
104
! i
T 1
i 3
I 16A
I 1
8 i 4F
i 1
1
132 B
i S e e
- -
. -
L HUF" IC
-
# |
£ |
- |
AL 4 4
7
JE# 5A
C=Centre, F=CenweofFace, A=Comer, E=CentreofEdge
1C = TNI61 12F = THI172
24 = TN162 13A = TNIT3
IA = TNI63 144 = TN174
4F = TN164 15F = TNIT5
54 = TNI165
6A = TNI166

F = TNIET

BF = TNI68
94 = TNi&9
10A = TNITO
11F = TNI71

FM-L15 11818-08-66

* The Acuoted uncertainty exclude "oniformity™
The calibration result apply only the ahove calibrated item.
The result of tesi wss found aceurate a5 shown on date and place of test only.

The reparted expanded uncertainty is based on 2 standard uncertainty multiplied by s coverage factor & which for  t-distribation, providing

& level of confidence of approximately 85 % .

FM-LI5 [18/18-08-66
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2 Cadmiurm

11 Chlordane

12 Chramium

8 Biochemical Oxygen Demand

10 Chemical Oxygen Dernand

Faui iy e
Aldrin Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

z Arsenic 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'™
2) Digestion, Inductively Coupled Plasma Method™

3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™
2) Digestion, Inductively Coupled Plasma Method™

4 O-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 B-eHc Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

6 d-aHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methaod™

7 Y-BHC Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method®™

1) 5-Day BOD Test, Azide Modification Method!™

2) 5-Day BOD Test, Membrane Flectrade Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Methad™
1} Open Reflux, Titdmetric Method®

2) Closed Reflux, Colorimetric Method™

3) Closed Reflux, Titrimetric Method™
Liguic-Liquid Extraction, Gas Chromategraphic/Mass
Spectrometric Methad®

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestian, Inductively Coupled PL

13 Color..,

34 Nickel

6| pH
37 Phenols
38 Selenium

39 Sulfide

45 Zinc

33 Methoxychior

35 Oil & Grease

40 Temperature

41 Total Dissolved Solids
4z Total Kjeldahl Nitrogen
a3 Total Suspended Solids

a4 Trivalent Chromium

diuil el
30 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method®
31 Manganese 1) Digestion, Direct Air-Acetylene Flame Methad™
2) Digestion, Inductively Coupled Plasma Method™
32 Mercury Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™

Liquid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Methad®™
1) Liquid-Liquid, Partition-Gravimetric Method™

2) Sewhlet Extraction Method™

Electrometric Method®

Distillation, Direct Photormetric Methad™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methad™

2) Digestion, Inductively Coupled Plasma Methad™
1) lodometric Method™

2) Methytene blue Method™

Laboratory and Field Methods™

Dried at 180 *C™

Macro-Kjeldahl Methad™

Dried from 103 to 105 *CY

1) Digestion, Direct Air-Acetylene Flame Methad;
Colonmetric Method; Caleulation™

2} Digestion, Inductively Coupled Plasma Method;
Colorimetric Methad; Calculation™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

¥ onowe
Al

Sl
vl msuRiy FEnaTed
13 Color ADMI Weighted-Ordinate Spectrophotometric
Method™
14 Copper 1) Digestion, Direct Alr-Acetylens Flame Method™
2) Digestion, Inductively Caupled Plasma Method™
15 Cyanide Distillation, Colorimetric Method™
16 4.4'-DDD Liquid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™
17 4,4"-00€ Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
18 a4'-poT Liquid-Liquid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method™
19 Dieldrin Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
20 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
21 Endosulfan Il Liguid-Liquid Extraction, Gas Chromategraphic/
Mass Spectrometric Method™
22 Endosutfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
23 Endrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
24 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 | Formaldehyde Distitlation, Colorimetric Method™
26 | Free Chiorine 1) lodometric Method™
2) DPD Colorimetric Method™
27 Heptachlor Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
28 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method™
29 Hexavalent Chromium Colorimetric Method™
30 Lead..,
g
ﬁ:mﬁu U7 56 TIE0TS
g ArTuatie FFATet
1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Antirmony Digestion, Inductively Coupled Plasma Method™
3 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
4 Bariumn 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™
2) Digestion, Inductively Coupled Plasma Method™
5 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrametric Methad™
6 Beryllium 1) Digestion, Direct Mitrous Oxide-Acetylena Flame
Method™
2) Digestion, Inductively Coupled Plasma Method™
7 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
8 Bromafarm Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method™
¥ Cadmium 1) Digestion, Direct Air-Acetylena Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
10 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
1 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
12 Chigroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
13 Chloradibramomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methed™
14 Chromium 1} Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively c:;m.ﬁl

15 Chromium (Il)...
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15 Chromium (Il) 1) Digestian, Direct Air-Acetylene Flame Method;
Colorimetric Method; Catculation™
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™
16 Chromium (W) Colorimetric Method™
17 | Cyanide Distillation, Coloimetric Method™
18 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
19 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
20 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad™
21 trans-1,2-Dichloroethylene Purge and Trap, Gas Chrarmatographic/

Mass Spectrometric Method™

it

aravaiiny

e

31

32

33

35

ar

39

a0

41

42
a3

45

a5

Hexachlorobenzene
CL-HCH

PB-HeH

Y- HCH

Lead

Manganese
Mercury
Methoxychlor
Methylene chloride
Nickel

pH

Phenol

Selenium

Silver

Styrena

Tetrachloroethylens

Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Mathod™!

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

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

Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Digestion, Cold-Vapor Atornic Absorption
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Electromatric Method™

Distillation, Direct Photametric Method™

1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductwel).f Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

47 Teluene...

il

AT

JEmTed

22 ooo Liguid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method™
23 DOE Liguid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
24 ooT Liquid-Liquid Extraction, Gas Chrematoeraphic/
Mass Spectrometric Methad™
25 Ceeldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
26 Endasulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methog™
27 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
28 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
29 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
30 Heptachlor epaxide Liguid-Liquid Extraction, Gas hic/
L Mass Spectrometric Method™
31 Hexachlorobenzene..
S
| ddudt ety Tzt
a7 Toluens Puree and Trap, Gas Chromatographic/
Mass Spectrometric Methad®
48 1,1, 1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
a9 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
50 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad™
51 Vanadium 1} Digestion, Direct Mitrous Oxide-Acetylene Flame
fethod®!
2) Digestion, Inductively Coupled Plasma Method™
52 Wiryl chloride Puree and Trap, Gas Chromatographic/
Mass Spectrametric Method™
53 m-¥ylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
54 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
55 p-Xylene Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method™
56 Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
l 2) Digestion, Inductively Coupled Plasma Methad™
il ity FATIe
1 Antimaony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ 7
2) Waste Extraction, Digestion, Flame Atarnic
Absorption Spectrometric Method! 4
3) Digestion, Inductively Coupled Plasma Method®™"
4) Digestion, Flame Atomic Absorption Spectrometric
Method™#

2 Arsenic...

Arsenic

Barium

Beryllium

Cadmiurm

Chromium

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*7

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrametric
Method!4%

3) Digestion, Inductively Coupled Plasma Method® !
4} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methad™?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!" 7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrametric Methad™*8

3) Digestion, Inductively Coupled Plasma Method™"
4] Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!'*

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! !

3) Digestion, Inductively Coupled Plasma Method™
4] Digestion, Flame Atomic Absorption Spectrometric
Method™8

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 4™

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! %

3) Digestion, Inductively Coupled Plasma Method™ "
4] Digestion, Flame Atomic Abserption Spectrometric
Method™#

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Meth

3) Digestion...
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Chromiurm (I}

Chromium (Vi)

Cobalt

Copper

3) Digastion, Inductively Coupled Plasma Method™"!
4] Digestion, Flame Atornic Absorption Spectrometric
Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Caleulation Method! ™47

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculation Method4#17

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®4 01

4} Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method®881%

1) Waste Extraction, Colarimetric Method'9

2) Alkaline Digestion, Colorimetric Method™®*®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*7

2} Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*#!

3} Digestion, Inductively Coupled Plasma Method™"
4] Digestion, Flame Atomic Absorption Spectrametric
Methad™#

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! <7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method 4%

3) Digestion, Inductively Coupled Plasma Method'™
4} Digestion, Flame Atormic Absorption Spectrometric
Method 58

11 Lead...

o

Lead

Mercury

Molybdenum

Nickel

pH

Selenium

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*!

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*4

3) Digestion, Inductively Coupled Plasma Methad'®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method!*!

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Methad™!!

2) Digestion, Cold-Vaper Atomnic Absorption
Spectrometric Method!'!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method" "

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!M#4

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®*!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spactrometric Method' %

3) Digestion, Inductively Coupled Plasma Method™"!
4} Digestion, Flarne Atomic Absorption Spectrometric
Method™#

Electrometric Method!' &

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*1

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method! 413

dadui

arauaiy

et

20

Silver

Thallium

Vanadium

4) Digestion, Hydride Generation/Atamic Absorption
Spectrametric Method'®'®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ 47

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 44!

3) Digestion, Inductively Coupled Plasma Methed™!
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*

2) Waste Extraction, Digestion, Flame Atornic
Absorption Spectrometric Method!" 3!

3) Digestion, Inductively Coupled Plasma Method™"!
4) Digestion, Flame Atornic Absorption Spectrometric
Methad!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! "

2) Waste Extraction, Digestion, Flame Atamic
Absorption Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method®T
4) Digestion, Flame Atomic Absorption Spectrometric
Method®8

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 7!

2) Waste Extraction, Digestion, Flame Atormic
Absorption Spectrometric Method! 48!

3) Digestion, Inductively Coupled Plasma Method™™
4} Digestion, Flame Atomic Absarption Spectrometric
Method!8

..

3) Digastion, Inductively Couplﬁ::d's-i"I

4) Digestion .,

- mlp -

ATTUETY

kiclieaad ]

Antimany

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chramium (11)

Chromium (Vi)
Cyanide
Lead

Manganese

1) Digestion, Inductively Coupled Plasma Method!™
2} Digesstion, Flame Atomic Absorption Spectrometric
Method™®

1) Digestion, Inductively Coupled Plasma Method™!
Z) Digesstion, Hydride Generation/Atomic Absarption
Spectrometric Method™"

1) Digestion, Inductively Coupled Plasma Methad™"
2) Digestion, Flame Atomic Absorption Spectrometric
Methad®8

1) Digestion, Inductively Coupled Plasma Method™™
2) Digestion, Flame Atomic Absorption Spectrometric
Method™*#!

1) Digestion, Inductively Coupled Plasma Methad™7
2) Digestion, Flame Atomic Absorption Spectrometric
Mathad 54

1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®™#

1) Digestion, Inductively Coupled Plasma Method,
Alkaline Digestion, Colorimetric Method; Calculation
Method®4740

2) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method,
Caleulation Method 4819

Alkaline Digestion, Colarimetric Method®!®
Extraction, Distillation, Colorimetic Method!151!

1) Digestion, Inductively Coupled Plasma Method!™®T
2) Digestion, Flame Atomic Absorption Spectrometric
Method™®

1) Digestion, Inductively Coupled Plasma Methad®!
2) Digestion, Flame Atomi " trometric
Method!®

12 Mercury ...
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12 Mercury Digestion, Cold-Vapor Atamic Absorption
Spectrometric Method"?!

13 Nickel 1) Digastion, Inductively Coupled Plasma Method™"
2) Digastion, Flame Atomic Absorption Spectrometric
Methad®#!

14 Selenium 1} Digestion, Inductively Coupled Plasma Method™™
2) Digestion, Hydride Generation/Atormic Absorption
Spectrometric Method™*

15 Silver 1) Digestion, Inductively Coupled Plasma Method®™7
2) Digestion, Flame Atomic Abscrption Spectrometric
Method"™®

16 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Flame Atomic Absorption Spectrametric
Method™8

17 Zine 1) Digestion, Inductively Coupled Flasma Method™"
2) Digestion, Flame Atomic Absorption Spectrometric

Lonanithads

1. NIENTHINAMNTIAL. UIEMIENTENTHERAIANTIY, WA, 2566, (304 mia"ﬂmsﬁ'auﬁqa
wiadanilailiudn, srwRsengune, 31 wqwiney 2566, waif 140 mewfims 126 4.

2. mnefdmnisudandouminissmalng, gistemsiide. fuiedsit 4. nqume;
Gauwintsiud, 2547,

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 24™ ed. Washington, DC: APHA, 2023,

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, SW-844, 2014,

5. United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludses, and Sails.
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