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Kauwnilalulalsvu - FaUeuust
3smistoiadavisiwwngnmay
Tngowizmsevgrunn
InSavUsuIMAMETukDIWN

- AAENAUIUAUAIUSDUSDUKDIWN
KoWUARTYS:UUUSUIMAINDAAMS

Joyidgwavu

IN1sUS=81FUWUSUIASNIS
Us:ndnlWwi soumu
LIASNIS dUSNUWANNIUSU
9 IMAUWWND1AY na:
waunulaun - JalwWidaoan
31NKaVWNn nanuan
insavlslwwkaulsviu
-msidn / Un
1ASavUsSUMANETU
rowwnalulalsviu us
uasaUs=tduwuSIas
uSEIBNIW

Uiy

DIIMUMANUINT 24
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uasmsuavAuuazunuwans:=nu
AVUDAADUNAZUIRSMSEIAENL
ASIVFDUNANSNUIIIDANADL

WamsUNURMULIASATSY

Jryn guassa Aluansn
JunmuuInsms ua:
wuanmunly

sUmwita:inaisanav

24. AUURSIIFDUUISUSNLIQUNSI | dalhbyds:T s Tudvuym DWAIMUMAWUINA 25
TWwmv 9 vavlasums mus=a:0a1A | AsHEBUNISISNBIRUNST

Ku1:=au QUnsrﬁquGnmsmﬁau TWwny 9 vavlasums

AufiliansumkuaIgNslovIu tas | Us=5nnq 1 doutazdms

AJSASIIADUNA=RASDESIMUWIY W1 | Ursusnuinn & Loy

WA USz) KUIAI KE2DU 9 WD

Javaunissilsavavanuifunielu

KOUWNKSaWUNDU 9 angmeuan

insavUsUIMALENdaNINAUTUWURA

Wna1dgunazhav IWalkWna1He

awnsnidandalaawizau

25 uwnaAelnlus:uuusuaaimAnuy | nulasumsinfingus=uu TudUrym DIMUMAWUIND 26
usnadu  ( Split Type )mgpanuuu | USusmALuuuenadu

wazAinen aonda / On ( Split Type )lngaanuuu

trSavUSuIMANENINNNAUIUNUR | uaziingy a3unda / On

WN1ABIRAzhDY 1WA YWNDAD

aunsaidandalaowrzadu

26. AnnudreifiduusouunYansalh Wiy 2WDMUMAKNUING 27

SONNAUAUIASEVEURNNASYLIIDASN
Sousasual Wwoaannislgwavuiu

[WawavuazaausuuANUSaUR LR

fudumsinauUgrIUGA
(ASDVEUATUYTU=DDAST
USUIAIIASO 20 U

14



nsmsuavAulazunluwans:nu
AVDAADUUALIASMSTREIL
ASIFDUNANS=NUAVIDAADL

WamMSURUGARMIULINSNISY

Uy guassa Aluawsn
Ununmuuinsms uas
wuIN NNl

SUMWUA:aNa1S21uY

27.M1SIARSIUNIBUSDISULAWDE
wgnUs:1nn Yyaaean yalasuky uas
yanogaunsie UWdnoadauua 50 -
150 ans Ima: 3 luuSpKIIWNYA
Wosunazdu wsoufinavuulg
Uszsrduwusstusualnirianndals
nauthulsus-Tesutnuwu ouwanagin

(tndwaain vaaun) Wusu

INASIUY=LUULEN
UsznnDAUSIDURNWNYE:
muduluaouwnaAeLa:
ARGNUNBUSDUKUNKDNYE:

(WSCUSVANISARIENYY:

UGUym

2NIUMUMAKUINN 28

28.3alKlimssIusIuyandenniu tWa
ananAniulasumsinealsdntiunal
ifugunas@auniifivauyaasluga
KouwnyanaslhinL=au AISKANIABY
YNDAUSYAMIU - (Futazmstswur
a1s1sus wazlsawAusnIsLnuUawe
lngans

Inlimssiusauyaraenn
Su twaamanAlulAsums
Tngsnoe:inAvIawInN
Joufivveluyv 4 nuaaunn

ou

00y

NIIMUMARUINA 29

29.90lkinauinyanag sy USDUGU
A 1 MurdvIMsSNMAUAATRGAIILY
IMAU 30 au.u. K¥pasnifiuyanas
AadulauINNIT 3 SutazkliuiiAdy

a=01M8WUEAUMKaASY

TasunisiadiaumsIntni
KOUWNUE:USIDUAUKEY
pmsawsnifivyarasn

P . * - —
WAZUIALINA 3 3U uasin
TwwanuurhANua:ae 2
JunadUMK

TudUym

NSIMUMARNUINA 30

19



asmsuavAuta:inluWans=nu
AUIAADUUA=LINSMISFAR
SIFDUNANS=NUAVLIANADL

WamsujuamuuInsnISt

Uty guassa Aluaisn

dunmuuinsnis wa:
tuIN NNty

SUNWIIA:IaNaNSa DY

30.3JUWNDIAY WWNDIAYI=ADY
sJusauyanaguINVAkavWNyaWags
a=gu ugnuszinnyawasmiuuszin
NuzAsavsy Bu:irhiabada ua-lu
@Hudinniu A Kovanmaume
wazWuRaunawdu q :IarINsuU:
savsuyanasninladndnduns: Mg
2gMIUAILAUINUIEY 1HDSD
i kuivaulasumsimsifvaulusoy
gunavwnyanaesouAuSUFUA 1
nalU

HUWNAZNIIASINISIA
ThifisousIuyanasnnauwn
yawdaunadu dudivue:

A 150 AASUSIIURIUWN

gg=3UdU 2 TuRGU

TuidUnym

BVENUMANUINA 31

31.3nlninas:urgthmelukavwnya
Wogiaunanus:uuuruai1dsuav
Tasums twasousiuth

yzyawae (mid ) uaztharanw
d=mrmMstiUANaUS=U182aN

Tasunisdyalkiinaszureth
melunauwnyanaeidauna
AuszuuuUaudevay
Tasums wasusauth
d=yanoy

TuGUym

32.9alinstUAtIdenAaguIn
TAsums Ags:uut A8 IUUIRL
21NTAWIUFIAINAIN ( Fired Film
Aeration ) @1L1snsavsuUSLULEe
Tativ 249 au.u./ ju uazdus:ansnw
Tumsuuads:ultusaga: 90

Tasumsnlkimstiuati
FoRAadunnlasums ae
s=uuth UALIEELUUIRY
IMAKIUAIEINAN ( Fired
Film Aeration ) aw1sn
sovSuusuuthidelndv
249 au.u./ Su

TuiUym

2IIMUMARLINA 32
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vnsmsuaviuuazunluwans:=nu
AUDAADUUAASTISHARL
RSIIFDUNANS:NUFIIDAADL

WaMsUfUAGULIASMSY

Jryn guassa Aluawnsn
Unuamuuinsms ta:
uuwNWuNl

sUmwastanansaay

33.9alKd193IKUINATAIUSAI
duncylumsasuaus:uudoatiEds 1
AU WDADUAUQUANISHTIUYDIS:UU
tuadidevaulasumstnioatideln
muuasTumsaanuuu lneatnvmav
Imasiaw 9 aglunimsnuthivan
91msuszinn n.

Itk aUs=511mMsAD
AWSAUEILTYTUNS
AIuAUS=uUtWatIEs 1 AU
Inomrsvamsidu
WSURALDUANA

UGty

INMUMAKUINDA 33

34 szuuUs=anuvulhsnguavdinavou

AINUWA 1 WIFUANIUIINIIN

szyuduann 9 3 Bau KSaMUAI I
(KU=au

sghidunsguavuinagav
dUnviuwn 1 guRznau
2anyNszuuthdann q

6 (fidu

TiUym

2INMUMAKUINA 34

35.uaanludu :ANIASUNISASIAU
pua t1susnuilniUs:ansniwiag
1aud [RgaWI:S:UUSUNEINIA- Llas
MUSDESITUAIY 9 IWaUdVAUNAU
SUNJU LAzASIIFDU / MIAA=NDU
wouniindunn 9 5u TngkruIn
Tasumsa:sausauana:naulamus /
avsh Oalkiada tlusoubikovanya
Wag wasamstivsuna:luminlng

AUNUAAADNINY

Jnlhivus:$121ms
[$I930U ua U1susnuIuD
onludu Thiuszansmweiag
laua lpgaw=s=uus=u1g
2IMA

TU00ym

IMUMAKUING 35

36.90lK0NISAAAIUASIDADU
Us:anENIwuavs:uutUautIEguav
Tasunis TngnisUJUARILLIASNTS
AAGNURSIVFDUATUMWATLIAAIUYDN
TASUNISDENIASYASA LLaSIEIUNATH
arunviuulgvirguazuwu
NSWEINSSSSUBIALA=IVIINADINSIU
nn 6 (iiau

lKisNUs=MSARNU
nsIvdauds:ansniwuopy
ssuuthuathideuaulasums

U0y

51\15\1mumnwu3nﬁ 36
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unsmsUavAua:zunluwans:nu
AVDAADUUAUIASMISHRMU
ASIIADUNANS=NUAIIDAADL

WamMsURURIMULIASNST

Jryn guassa nluaiusa
UnURAMUUIASAIS Las
wwamnly

sUNMWUA:1NENSINDY

37.av1asu / Uszu1duWuSUIRSNIS
Us:hdau magnAluazwinyiu
Thsymsuasdntkiinisthdhnvanszuu
thum WTsds-Tesuthuaniaawusad
aululumungauvavlasums Wuau

sgunsus=iauwus
anasuuIRsmsus=KgaLh

magnAuazwinuiulasums

Tudltym

D3V MUMAWUINA3T

38.AAAVAINSYANYYAUIWN U
(manhole)aamenauna:s:uiethaang
N2ASISIUIa:KUUNSIIDUANYE:
pontJuus=i

Tasumsiasaumssne
R:UNSuANUg:AUDWNLY

(manhole)aamenauiia:
s=ungthaangnaansIstu:

TuiUnyr

IMUMAWUINA3S

39.3alkimsAniuthWudnnavluwun
Tasunis Tngnaasivuarkudvini
Usunmslusndt 460 au.u. (WaANLAY
uulus:g:10a1 3 su. lngrkunlh
JASINISSIUIIUIKAVNISWA U
TAsun1sINIAU 0.014 au.u./ 3ud By
U3gNINIASINISS=UILINDUWCU U
TAsums ( 0.022 au.u./ 3unfi )

JalsdnmsaniAuthdunan
aviuwudlasums Tne
naaswuanuNGoUsRS
TUSNDT 460 au.L. tWaAN
ivtWuluszez0a 3 BU.

MUYAMKUA

iUy

IWIMUMANUING 39

40.mss:U18UaNINS:UUKUINLND:
Tsiasavgulh AdiAuawisnlunisgu
$:U19 0.022 au.u./ou. 31udu 2 6 (
Teviuadunu ) waguthaananwun

KU

Jalhimsszurethaann
s:uusudtha:ToIASavguLh
AdAWaNSOlumsgu
s=U19 0.022 au.u./uu.
$wou 2 o (Tvwuadunu )
WWaguthoannWuRKuIY

denugarfkun

[

NINMUMAWUINA 40

41.K0UASIADUAVARAUKEIAVAN
v wnwlkavavihlusius:urgtiua:
meluvawnd ua:zMAUa:IRe N
udgIFDUAzASY

IAMGWUINIUASIDIDUEY
ancunSodviinuanlna
vauthlusszuathuas

meluvawnih uazfanu

d=1ann 9 Hau

TuiUym

NNMUMANUINGA &1
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vmsmsUavunuta=uNluNans:nu
FUIAADUUALIASNISERRL
ASIIFDUWANSNUIDAADL

WaMsUNUAMUUIASMSY

Uty guassa Aluawsn

JguasmuuInsms uas:
wIN NNl

SUNWIA=NA1S VDY

42 3nlnOs:uudny ICULEDUAE SzUU
JovdnANg / Watywavuazn1ukil
MUWSU.AIUAUDIATS azNNKUIE/
gatvAudu q Atiiedvavineaunsmi/
insaviialuszuuguna) navlasunis
panuazARENIKGUS-an5NWNISANIU
MUUIRSTIUATUR®aUSU U NFPA
Jan. 1at

FUTUMSAAGNS=UU
Jryoyruisiounie szuuday
IAANY [ WITYIWavUazN
KW MUWSU.AJUAUDIATS
taznnKuNg

TuGUnym

DNIMUMANUINA 42

43.3alkBuImsn1s/ uWuanIau Ko
UWHUDWEWRWAU SIUTVUIASNIS
Us:a1uvIuuaAIIuLIgIka2 91N
KUIEIILUSSINMATSISTUATNIBUDN
IWaAIWAAINSIAGIDAAMKAMSD]
andu suivIalnimsAntauiuIway
uazowswnilwagwuaeda:Asu

FIIUNS I GDLUIWEWHKGITW

azuwu 1 Asy/ U

TUGUym

DDHIENUMANUINDA 43

44 InavAUUJURANISANIAUvDY
Trsumis uazAnausumkuimelufiu
soufiviakunfifiedvav ThAWS
AWEIUIYNISURURRIULIRASNIS/
UWUNANIUONTDY 2

InfuyIUS=NIAISUA:
wunuusSnuANUUaANY
Wunudgoaimsaniduyay
[Asums ua=Anausu
[KAMeluiy soudv
IKNNANeITaY ThAnus
AU NYMSUAURMU
umsmsuazladmsausuidu

Us=ag1aua

TuiUnym

WIMUMAKUIND L4

45.USAUWUSTRANIUSWWNDIAE 1a:
wunviulasunisnsiuasnmisufusinu
WanalwWiky uazmsly aunsniguiway
Tngnisynlndngloanidu uazanAv
(LWURIDIAISHARIUAUNNIKTTW
azaunsmu auwavus:=3wsnmulny
awnyavnndu souviardhedovnas
uasviaunniwuandus:e: 9

Inlhiinloaniau uazanmy
UKURYAISUAAVELIKUY
nKGIW tazaunsmu
auwavus:hnusonulnvawn
uauNNBU sounvInithe
[Sovuavuanviaumaniln

uantJus::

iUy

2D YMUMARUINA 45
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vinsmsuaviuua:zunluwans:nu wamsujusmuunsmst | Urynd guassa Aluainsn
AVNIAADUUALIASMSTARI UHUuRMULIASNIS tas sUNWua:1aNasaNaY
£1SIVFDUNANS=NUATUIAADL NNty
46.901K0IRSIUWAUINDNAISUBIIN | IRTKIIASIUWAUDNNATS TudUtym DWIVENUMAKRUING 46
murulAsuMsRasanIsawewuan | uSnumukualASuNSt
wunlasumsmalu
47.mS$29dauUs=dNSNIWYRVS:UU | RSIDUUS=aNSNIWUDY TUGUtyK DWIMWMAKNUINA 47
JavAudnanemy q Wuds:51afds:y | s:uudpunudnAnemy q
Tuaialhwsaulsnuagiaua JURMULIASMSAKUA
DIIASIASA
48 NASMSIUMSIANISS=UU UURMUUIRSMSAMKUR (T
asisryding guivia uazaunde DUNIASIASA
auwonasu Taun
- JAS=UUVTALIA UAzIUINY
avieasumalulasumslkgn
JUANUIU: UA:INEWIRDWWN Y
uazwunvu
- INRSHUS:UUMSUTUWENUIA La:
aunstus q ASuduidovausiuiv
winuzdsaviunstianiduinathay
amuwena
- Uszauvnunuanmuusnisniv
NSISU=FUNVST naznsuluusoru
TnalAsviadsoverwaniiu
49.0$1932UMSAMWHWILYDNS:UU | Ialhiizaus:ThanAs Tudivrym DWIVENUMANUINGA 48
guiuvirauazaulledvuinasulhi | msrvaaumsamwriniuay
Us=ansmwhdinglaua s:uuguiunaliazauIe
aunasulhiis:ansnwA
fiaglaun
50.MAWEDIALAQUASNUISUUKD | IaTKTAUT IS AN UGy BV CNUNAKWUING 49

#v1du ( Cooling System ) AIUSzMIA
udINSUAUWE lﬁauﬁaUﬁUﬁmsmuau
[Goslaaarlunarviburavannsaey
LASUASA

d-0AUA:QUASNYIS:UUKD

#vidu ( Cooling System )

20



uinsmsUaunuuasunlynans:=nu
AVDAADULALNASMSAARIL
{SI9FDUNANS-NUAIDAADY

WaNMSUDUAMULIASNISY

Jryni quassa Aluawisn
UnuRamuuInsms ua:
wuInWunly

sUMWIA:1NaNSI DY

51.Tasunisladnliwund@eus:zuacu
2,827 ms.u. Andudns1aruundided
RAFUIUWWNDIAYAUWINIIUUS:T
Tasumisimifiu 2.6 : 1 BuuRd ool
fukUNAAvagAUSDUGUR 1autn
WUn921 mSu. du 5 YUIAWUR 642
ASY. Waz3U 7 YUIAWUR 1,264 ASU .
wusluaulkyduludumu Tuwu uas
auwkny Ineawirzusoudun 1
Tasumsa:wiuvaniudunu / oWy wu
aulund Ju Tnsiie Urau Wuauwa
WJuiwnwaurgaulauavywnafAe

(musun 6 fusun 8)

Tnsumslnanlhowunaide)
ua=3nthiwdnviualugua

muns:yDagNIASIASA

Uil

NINMUMAKWUINA 50

— =

52.9uasnu U1suwusluluwunndn
auTRIANILDYIAUD UazAISINURUA
Uanauliuspus:idgvhavwniunnas
duvavms Inendsin mwusluidae
WuuIndu wWalhuauvarufdu

AIUNSAAV

I09USINQUATIUINDAIA
snu Usuwusluluduningn
aHUlKIaILDgIEUD

WGUyr

E)H\]ﬁ\ll?l']UﬂWﬂNU)ﬂﬁ 51

53.1donlyIanmnuAvMguanIMsik
Naunau aaAnasuAUASIU 9
TnesautvaanANUTALgYNEIEmaY
TnendsTydopunNUAYIMS MKV
uanamsarundunaunn Wanis
a:naunavigitazmmelummstials

Kovaywaviu

mulasumsidon(uian
ANUAMEUDNIASTH
nNaun3u @aoARANAUDIAS
3u q IngspuiWaanAIL
daugunangmav lneads
TsdaounnuavIms 3u
munlas:yDagASIASH

TuiUtym

DNIIAWMANUINA 52
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UNA 3 : MSASIVARMUASIVDUATUMWAVIIAADY S:B=ENITUMS

uni 3 HaMSENTUMSMSASIIARMUASIVADUAIMWATIIAADY SzB=6TUMS

22



uni 3 NaMSEUTUMSMSASIIAAMUASIVADUATUMWITIIAGDU S:8=FUTUMS

23



uni 3.2 HamsANdUNISMSASIAAMUASIVADUATUNIWATIIAABY S=8:6NTUMS

WaMSUGURMULINSMSANMUASIFFIUNANS:NUANIDAGDY
Tasums quMAS unsum Aauln ¥awusen cyMas nm (UKsu)
msieviulag TAYARaNAISYA tUMAS unsun AdUTR

S=HINIFDU UNSIAU W.A. 2567 &V IFiDu DOUEU W.A. 2567

: 8 : Uy
AUMWAVIDAADLUA: NAUAIBOW/IN ANWAYAINTS A 2 3
-l & =3 e avnlaupuo guassA Ns | 1dNaisava
BUNASININ ANdums MSIAIU/IBNISIANIS
unly
1AUMWNIINS:UU | INAUEIRENAUMW | *BIVIAUS:UUURUIUA | [AfIGUNISIAINUSEN NAN (NA Tuwudtym fU

U ERIED
TnsumsautinnsIadn
el
-anuidunsa- A
(PH)

- 0lad (BOD)
-Usuituaisuyovase
(ss)

-thiuua:Tudu
(0il&Grease)
-Tulmstau(TKN)
-Waalpawasu wuni
(59
-omsimislhadiguyay

T o
uide

Uil 3 Inavill
1.2052USIUUNEEIN
S:UU
-uasusIuthiEe
(sump pit)$udu 1
o8
2.30s=u1gthaanan
S:UU

-Uaguthnv (Effluent
Tank) $1u2u 1280
3.uawnthaameuay
s:uunas:u1etinau
$:U1g2DNNDANSISIU:

U 1 Moew

drtda(start up)ifiunn
dumnklunan 1 1iau
Indutiunn & tiau
AAdASzg=NLIuUNS
*RSIADUUDANANDU
nn 30 junin=naulna
tvAdsguaanlngiui
*RSIDdaUUAzNIIA
Jsuauanuaanlalu

pgvathiaus

Hinarhmstivimagnaumwih
$wou 3 yeavil
ANSIUSIVLNEBINS=UU
-uasausauthids(sump pit)udu 1
Moo

2.905:U18th2anNS:=UU
-uaguthiv (Effluent Tank) $1udu 1
M8
3.uaWnthaameuaus:zuunaszu1eth
NBUS:U18IBNNIANSISTU=TIUIU 1
00

F1wu & ASuRDD WSAUKWANISASIIN
-anuldunsa - A(PH)

- 0losi (BOD)
-USiuansuwdvang(ss)
-thua:Tudu(oil&Grease)
-TuTastau(TKN)

-Wrdalnawasu uunfise
-ansimslhaiouvoudnde
4./$IIFDUUAANA=NDUNN 30 Fum
n=nautnaifivadsguaanlaenu
5.AsI9aaUIA=MIAUSLIUNNUDAN

Tuousgwathiaua

d
maAWUdINN 1

24



Utumd

AruMwavIonaaua: | Yo v/n ANUAYDIMS e :
TS o O avAlAUAURA uassams | 1onansawav
AtNASIIIN duaums fSIFDU/IZMSIANS

unly

2.szuudavniudnAne | 1.9alkdmsnsiadau | Wuussussum 2 TarhimsasdaiBaszuugunsnilavnu Tuwultym AU

qunstudavnudadne | Asu/d JnAneTrwsaulsUREIaUD WwUSUU MAWUINA 2

ThwsauTduagiaua wdadhauway duguway Guguih

[us=uURIAALth AUIWAY SzUUDADINA AWAAUIWAINN

AUIWAY NAUIWAY 93 1du

JuguthAuway szuu

dAAINA aWAAUIWAY

WunaunWuAIL

\domensatIsnlnsu

fuduMsyaULBUAUR

2.3nlhimsausu3sls | aenvuasiazAsu ImsInvauawewkdlWiazausy TuwuUtym MU

aUNsIyVS=UY
dovnudnfingua:
fAnausuBavnistau
awewghgaulaInn
AWavlkKoun
wanvIu WWnafoua:
sun.

smstuvnugunsnilagarunviudounu
anAfgwauns:0 Tngliwinunumy

uaz su.n. wwme

1
maARudINN 3
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unf & : MAKUIN
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MANUINI 1

- Wamisns>adauAuMWUINN & tHdu (Wweu 2567)
ASI9dpUUDANRA=NaUNN 30 Sumn:znaulnatfivadsguaaniaonuii

- msJvdauuazmIavsununuanniulusswatidus

21



MAKUINA 1

WaMsAsIEDUATUNIWLINN & 1Hidu (WWEU 2567)
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4 )

Ussiiunaszuyingaii uay
1auo

aAa an d
HAYANGDINITYA YAIAS UNTUA ABMIA

. J

INHI18YH 2567

— < o b
usSuyn tndn tna v1na ?
30,32 FOHWIZTIINT 2 ¥E 63 OUUNITTWA 2 Hvdauand) waayFey ngamu4 10150

Tel. 0 — 2893-4211 - 17 Fax : 0-2893-4218 [ resirech |




USUN INdn ING 9NG  TEST TECH CO., LTD. '@E

30,32 BoEWII T 2 WoE 63 DUUNITTINA 2 HUIAENA AL YHITBY AFIMNA 10150 -f
30,32 RAMA II Soi 63, Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150
Tel. 0 — 2893-4211-17 Fax: 0 — 2893-4218 JEgh

SRR NO. 67A1429

Messrs : HAUAREDINITYA UANAT UNSUA ABUIA

Address : 2/70 ‘ll@ﬂi]"y%ﬁ“ﬂ 42 ﬂuu@ﬂ!iﬁ‘n !!‘U‘N‘Wi%i‘“‘uﬂ LUAAADIUAE NTUNWNHIUAT 10110

Factory Site : @130 UAIA3 UNTUA Aol Date : 6 WQHAIAN 2567

Recommendation For : 5zuuﬂ1ﬂ’ﬂﬂu?rmﬁaumymu 2567

Report Reference : R10149/67
RECOMMENDATION

¥

a d o
1. HAIINIITHAUNTININ

Ed
1.1 Influent : anmaleg sl i desnauilag neud

imanvanildsnlassulnd

k4 v
1.2 Effluent : anmeog i uvisniiazneuiaia
g v v 4
AN MNNMBY IINUNNIATFIU
91m3szian n.

sncdustTuTasiou (TKN) g9

b ¥ F
1.3 verimigaiheneuildessenmsisnge an A A IlnznouI I
f,’ 1 ] o
Aanmiilimeglhunuvunnsgu
2115520 A,

snidua tuTasiau (TKN) g4
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USun Indn ING NG TEST TECH CO., LTD. ?

30, 32 ‘UﬂUWT‘“ﬂN'ﬂ 2 498 63 ﬂuuwmim‘n 2 YA I‘UWTJ1Q°U‘NWIEI‘H NIUNNA 10150 -l |
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USyYn tndn ta MNin TEST TECH CO0.,LTD N

4 ! 2 = LABORATORY ACCREINTATION
30, 32 ¥OEN3L 31T 2 WO 63 OUUNITTTINA 2 HVINTHAT 1WALIIYTiBL NTUNNA 10150 im e

30,32 Rama I Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 % /”/";\‘:\\\3? -
Tel. 0-2893-4211-17 Fax: 0-2803-4218 N TRETING
NO.0001
Analysis/Test Report
Customer Name : HAYAAABIAITYA yenAls unTuA neuln
Address 2 2/70 WOUFYNIN 42 AUUGYNIN LY INTZTUUS (YANABUAS NFUNWUMIUAT 10110
Sampling Site  : 91A13YA YA UNTUA Ao lA Sample Type . g
Sampling by : U3 nadt ina $1da Sampling Method : Grab
Sampling Date : 19/04/2567 Sampling Time ¢ 14:40 1.
Received Date : 20/04/2567 Analytical Date : 20 -26/04/2567
Report Date 1 27/04/2567 Report No. : R10149/67
TW09192 /67ITW09193 /67|TW09194 /67 MATFIU 2
Influent Effluent vormi (81A15
Parameters Unit Method ganuneu Shesizi )
Uaouoen
B
pH = SM 2023 (4500-H+B) 7.1 7.4 7.4 ‘ '5.0-9.0
BOD mg/L SM 2023 (5210 B, 4500-0 G) 103 18 15° <20
Total Suspended Solids mg/L SM 2023 (2540 D) 82 ; 20 24 <30
Oil & Grease mg/L SM 2023 (5520 D) 21.6 <3.0 <3.0 <20
Total Kjeldahl Nitrogen mg/L as N SM 2023 (4500 N, B) 64.4 525 525 <35
"Fecal Coliform Bacteria MPN/100 mL SM 2023 (9221 E) 24x10 | 54x10° | 79x10° -
Sample Condition Observation mdovgu | masane | mAesns
Haznoud | Nazneu finznou
thaa hea
Remark: 1. SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEEF, 24med., 2023
2. Testmarked " * " on this report are not included in scope of Accreditation
3. a: $ 1B UTENMIANTENTIMINOINS TS UMANAZ TUIAGEY 304 ﬁmuﬂmmjmﬂ’mfguﬂﬁizmmfﬁqmﬂmmi
vidssnmuazuuing AR st ngune dudi 122 aeudl 125 ¢ avTuft 20 Fumau we. 2548,
* Humfidnontinamsazaetinhldand
i wsinn $1in
K. Kaornkavrok
Miss KORNKANOK KHUNPITAK
Analyst Technical Manager
27/04/2567 27/04/2567
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/EC 17025
FM 7.8/2 Date : 18 SEP 23 REV.01 67L/05067 Pages (1/1)
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TEST TECH CO.,LTD

30, 32 "‘HBEI‘W‘5311N‘7I 2 ¥o 63 nuuwszsmﬁ 2 1NINTH wﬂmwmﬁuu NFANNA 10150
30, 32 Rama II Soi 63 Rama Il Rd., Samaedam, Bangkhunthian, Bangkok 10150

Tel. 0-2893-4211-17 Fax: 0-2893-4218

TESTING

Customer Name :

NO.0801

Analysis/Test Report

HAyAAaeINIIYR BEnds unsud aeula

Address 2 2/70 FOUAYPIN 42 DUUGYLIN UYINTZ TUUS 1UANABUAY NTUNWLTIUAS 10110
Sampling Site = ©1A13YA A3 LATUA Ao TR Sample Type : vimlszth
Sampling by : USHW el i 9ada Sampling Method : Grab
Sampling Date 19/04/2567 Sampling Time ¢ 14:40 4.
Received Date  : 20/04/2567 Analytical Date : 20 -24/04/2567
Report Date T 26/04/2567 Report No. : R09989/67
TW09191 /67
Parameters Unit Method 5
Unlszih
Total Dissolved Solids mg/L Based on SM 2023 (2540 C) 232
Sample Condition Observation Ta

Remark :

S. P\ogmvg

Miss PLOYRUNG SUTHAMMA

Analyst

26/04/2567

1. SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEEF, 24med., 2023

uidh ineriiva $Him

]
fliss THORASA. LY UH
(S

Technical Manager

A

26/04/2567

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/05066 Pages (1/1)
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% SMART
’ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

TusrsunieasrasauATasguin AR slszddUlai(irTasnus)

Week / §danu

iz ]

%0 1. 3:-9. 1 R8T/

Day/i’uﬁ

Building / 21A1%F

n/SS

Description / §9&z18as

Before Start
3 a <
NAUNIFIAULATAY

>
@ Automatic
a ] ar am
LAULATAATUNR

mlManual

a < ¥ o
LRULATRIAIENA

Remark
VHIEIR

Air Cold System
TUUTEUNEATINTaUuAEINIA

N/A

N/A

Coolant Water Level Record
.
Tufinszininrneaaiuiau

[ ]ﬁ"n,[/yfﬁu,[ 1N/A

{ ]G';’ﬁ,mm'u,[ 1 N/A

Water Temperature Record
- & a o v
UWVNgugNuinseuneiausan (C/F)

o0’

Mo

Oil Temperature Record
TuingoanRunsiusdss (C/F)

I

N/A

N/A

Oil Pressure Record
o A o % v a4
LUNNLNALUINULATEL (PS1)

ATAIEIUM

A

¥5 951 (Dut B

<

Qil Level Record
o A o ¥ o d
UUNNTEALUINULATEY

[ 16,0 . [ INA

[]0'1"1,[/] WH L[] NA

Speed Record
TufinauFasey (RPM)

N/A

{500 RPN

Belt Tension
ANNFIAENY

Engine Section / #au\

Smoke Condition
ANTMINIATI

Diesel Level Recaord
S
Tuinsziuidupie

Testing Period ( Min. )
FMUILIAMAGRY (U7 )

Engine Operating Hour (Reading)

o o - =
NATINATUIUNNTNNIUIBUATES (RTNN WI’PJ{)

Vibration & Noise
nsduaziauuasides

gl

Grease & Bearing
aszfiuazgniiu

ATRIGL

¥
<

Pressure IN Record
Tuiinusssunnaida (St / (bar)

Pressure OUT Record
tuiinusaaumneaan (PSI) / (bar)

Pressure Relief Valve
'na"m'zuqmt?m"u

Pump Section / dat

Solenoil Valve
Taduads 9

Battery Condition
ANNULGIAET

N

Distilled Water of Battery
ihndunusAeT

Battery Charger
TN GRS

22 |(2|2|2

Battery Voltage Record
uuwmmmmu‘lﬂﬂww { DC Volts )

Control Section / gaALIAN

Battery Amperes Record
Wufinnssualwinmse ( DC Amp. )

OP«

Remark / WaNeiLug

Note :

Done By / #tiiunsing

Signature / muq'u (Tech. / 114)

4/;#6? Ly
Ll

Date / 'J'uw

Time / 1981 .

Please Mark N/A if not applicable ,

v

Normal, X Abnormal / ngeuld N/A dlaiiidiaya, v Undl

X hitnd

Checked By / asaadaulna
Signature / anef @C 1 Wamdng)
Date / Fuf ..........dp...

Timne [ VIR i atiiina s ca vy s i

Verified By / nunjumsjanauing

Signaiurm'\maﬁdﬁm.féz?z};‘j:i1? )
oute1 ... 5, 31012567

Date / 'J'HVI

Time / 138"

FM-ENG-014 (Rev.01) 746
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4 |§%”¢‘/5TTE Engine Fire Pump Weekly Checklist
SOLUTION g p y

TUs89IUNTITASIARALILAS ALY AR sE I AU AL ATR L UR)
U

Week/a'ﬂmﬁ Day/3uf é’/&h“)/&ﬂf} Building / 81A"% /\/QS

- Before Start Manual Automatic Remark
Description / T18KELAEA . a al” d v R T
flauMaAULATAY IWwATaaneia | (AulAGasaniudln BT
Air Cold System L NIA NI N
FTULTZUIEATINIAUAILDINTA
Coolant Water Level i 5 « f} a
ciart e Record SRV HSLA [ 16,77 .11 NA

hdinszninssuinaonion

V.\{aier Tempgr?ture Record” 2{ C/h 66 C/

uiingnuugiiihseuneaudau (C/F)

Oil Temperature Record

- & S N/A N/A
TuingumnEuEuATad (C/F)

a

< | R
5 (':)'nlfressu:efefor(i 0 Psi i 76 st
L8 [UunnusanuuiuATel (PSH
< |0 i & o 4 o
3 [QiLevelienonl [ 1oh, [, [ 1NA [ 16, 0v] .l ] NA
< |tufinszdininiueies
= |Speed Record ~
(=
) « N
£ [fufinarmidaseu (RPW) i |b00 (f\Tm)
% |Belt Tension
w
2 [panadasnaniu N N
o 3
& Smoke C:onciltlon /A
ANMWIINIATY
Diesel Level Record : .

; o X"3
Pufinssatniniunias \\\6 ..... Ama ‘ ................... Ang
Testing Period ( Min. )

N/A N

3 =
RIUAUIAMAARL (U )

Engine Operating Hour (Reading) e %
HATIMAIUIUNIRN IR AERS (@ nRinad) C\ B l"o B q s m -

Vibration & Noise
. N/A N
nsdunzfauuas@eg

T
H

2 -
Greaze Bearing NIA N
ansziluacgnily

ATANGLIUN

o

Pressure IN Record !
Tuitnusedimnad (PSI) / (bar) Q ?ccﬂ ‘50 ?S‘

P:efsure E)UT Record ‘ 50 \os‘ ‘ bO ?Si

1iuiinusanungaan (PS) / (bar)

Pressure Relief Valve
EIATLIANUNIAY

Pump Section / @1

Solencil Valve
Trduade 21a9

Battery Condition

Distilled Water of Battery
thnduuumme’

Battery Charger

N
N

ANN LLUF)LWE‘;: N N
v -
N

907 551 IET

Contral Section / gAATLAN

Battery Voltage Record L! tb A J ’q V.
finusapdauliimss ( DC Volts ) Bam--‘- 31'@ 1#2-1- ----------- Bat#1.. H D -Bat#2..)..... Z
Battery Amperes Record

Thsnnszualiinmss ( DC Amp. ) Bal#1(?.A ..... Bat#2...... A Bam.?i‘j.A..Bawz ..... 2’{\

Remark / d8ILYAG

1w

Note : Please Mark N/A if not applicable, ¥ Normal, X Apnormal / ngounle N/A élaifidayn , v aindi , X Lind

Done By / Antilunigiae Checked By / as2adaulng Verifi
Signature / apLy (Tech. / 113) Signature / a8 (Ted antdng) Signaturerarendu( BM/giamsaae )
ﬁf&'{y_
'ti?(b ;
Dazemuﬁ ?) 3% Date / Tuft ..o, - &,( O é > Date / $uft ..o ). T AR L
Time / 1381 . Time / LI8 ooovvverens i Time / L2981 .

FM-ENG-014 (Rev.01)
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% SMART
‘ ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

'Lus'lm"mn'lsm'mmuLﬂ?@eguﬁﬂﬁuLwﬁaﬂsz'ﬁﬁ'ﬂmﬁ(m?mﬂuﬁ)

Week / flaned Day/au#

/5"/9\// 0./ REEH suiding / a1z AR

Description / $1eiReI1B8R

' a a al <4 L] - i w
NMAUNTLAULATEN LAULRTRIATEND lnul.nﬁ-mafuﬁﬁ UNTENG

Manual Automatic Remark

Air Cold System
FEUUTHNEAMNTIUAERINIA

N/A

Coolant Water Levet Record
Thuiinszdninssuneaguiau

[ ]ﬁw,[/ftﬁu,[ 1 N/A

[ ]ui"q,yfu,ﬁu.[ 1 VA

Water Temperature Record
o 4 a o v
Uunnaamnutseuntausau (C/F)

Yo &

Oil Temperature Record
T neanumaRuingfusses (C/F)

4

N/A

Qil Pressure Record
N .
Tufinusedininueied (PSI)

5 s CEav W)

<
AIRNEIUR

Oil Level Record
Tufinsziutniueias

[ 1, [ ffn.[ INA

[ ] [ . [ 1 NA

Speed Record
Tuinandasay (RPM)

\GEoRPTT

Belt Tension
AN

Smoke Condition
an A

Engine Section / @41y

Diesel Level Record

e a v 5 oo
UUNNTTALVUINUALDIR

Testing Period ( Min. )
SaUAARaU ( U )

Engine Operating Hour (Reading)

NATINIIUIUAIINIUTBAATES (INRLAas)

Vibration & Noise
: -
nsduaziiouuaside

I
H

Grease & Bearing
arsziluargnily

ATRIGLIUN

=

Pressure IN Record
1hufinusssunnadn (PSI) / (bar)

Pressure QUT Record
Tufinusesunieaan (PSI) / (bar)

Pressure Relief Valve
MAIALANUTIU

Pump Section / 82l

Solencil Valve
{1fued 118

Battery Condition
ANTNUUAINET

N

q

Distilled Water of Battery
innduuumeed

AAAILA

Battery Charger
lnanAummeT

Battery Voltage Record
Tuinuramdaulinmse ( DC Volts )

Contral Section /

Battery Amperes Record
YuiinnszuaIWiamse ( DC Amp. )

Remark / WaneLue

Note : Please Mark N/A if not applicable , ¥
Done By / aiiun1slag
Signature / apeLiy (Tech, / 119)
BIL
Date / 4ufi ... lgrqb'f
IS5 40U,

Time / 1181 ..........

Checked By / nsaadaving

Time /981 ...

Normal , X Abnormal / ngeanld N/A dlaifidaya , v Unil . X bidnd

Verified By / nunaungoagauing

ydag) Signature/anendu( gm.lé'ity);:smms )

TimMe / AR oo veess e

FM-ENG-014 (Rev.01)
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Engine Fire Pump Weekly Checklist

lugrerunisasiagauaFasguinsunwaslszandlnnvi(iasasaus)

= L )
Week / flon Day/Tui &_S\/ . JRIE. ; Building / @1A1S AS
A
] o Before Start [Z] Manual [£] Automatic Remark
Description / §1eiaziatun \ a a d4 v _a el e vy
nauNSLAUIATaY ULATRINRE NG \AULATRAR TR PNEILNG)
Air Cold System N/A N/A
seUUTELNEAINNSRUAtR A
C‘:‘ocllanth/atgerLevelReco:d [ ]ﬁq,[ S [ TVA [ ]lﬁﬂ.[ ]Lﬁu,[ 1 NA
1UNNIZALIUIILLNEIALINTDY
Water Temperature Record ~ a
tufingruunfihsvunamiuian (C/F) ~t Qq &2 ~1o C
Oil Temperature Record N/A N/A
' uuwngmugumuumﬂ 9 (C/F) . - L n)
Qil Pressure Record . i
: pecord O Psi 5 PG (L54Y| kpa
@ [ufinusedinintueias (PSI) p ) 9 T A
£ i | R ¢ . s o
2 ?lll_eveve?(;o:d 4 [ I [ dwn, [ IN/A [ ]m,[/{mu,[ 1 N/A
- [tuinszeuuiuezed
> |Speed Record
c
2 ThufinAsdasen (RPM) A 15 QO ?\PM
& [Belt Tension
2 |puiananu N N
[=] -
g Smoke C‘onc.i'ltlon N/A
anwaEnAdu N
Diesel Level Record “ 0“7 ‘ ‘ OL\
Mnszsudhfdaea | amy | "Ll 2
Testng Period (Min.) e |o l«ﬁﬁ
FIUTUIRINARDL ( W91 )
Engine Operating Hour (Reading) § ~ b
S . ; - 0
NATINANUIUNTTYINUTELATEY (AnTiead) ' O_‘_U BN 1 0 ¢ ’0
Vibration & Noise N/A
.S nsdugsiinuuandes N
2 -
& Grefie &vBe%rlng N/A N
& ngriinazgnil
& |Pressure IN Record : \ o F
=3 -
£ |tuiinusssiumadh (PSI) / (bar) o 'fs“ 5“ S
s [Pressure OUT Record : ) 4
% Tufinussdunnsaan (PSI) / (bar) ‘b(’] P%' ‘@g ?$1
& [Pressure Retief Vaive
Q « - N N
€ |82AUANUIIAL :
A |Sglenoil Valve
T1fuede andn N N
Battery Condition
%’ ANNLLALAET N N
< |Distilled Water of Battery ~ \\
&
S [indunusimped N ‘-U
\S Battery Charger \ (
3 |1amsmusess N {N -
& [Battery Voltage Record 42 3 4. f M M 9V
E ﬁuﬁnui\uﬂg@u‘lwﬁqm@q ( DC Volts ) Bat#1.1..7... . Bat#2............. Bat#1 - .......... Bat#2...............
S |Battery Amperes Record ﬁ
o -
TTufinnszua lvidames ( DC Amp. ) Batl...... Bat#Z.Q....AB m1ghABam24%ﬁ
Remark / dN&ILWAG)
Note : Please Mark N/A if not applicable , ¥  Normal, X Abnormai / ngaunld N/a dlaifideya, v Und , X Lin@

Done By / sintiumelng

Signature / q*lm%u (Tech. / 1149)

57
Date fq“.j-.' Egjfd,r 9/_57!

JD BT R

Time / 1381

Checked By / nsaadaulae

Date / Tuf

TImB T AN i

Time / LI8"

Verified By / 1Uv3uAf9dau Tngt

Signature/a e BMJ_:%'j:ﬁ’mnwmms}

. LEUA TN

Date / TUM coovvecrironges
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i ‘EgﬁARTTE Engine Fire Pump Weekly Checklist
SOLUTION g p y

v
°

'Lue'lm'\umimqwauLﬂ%‘@mumﬁ’my?qﬂsm’ﬂﬁ'ﬂmﬁ(m‘%mﬂuﬁ)

Week / §ansi [II Day/duf} ,/QW/QBC7 Building / anas | [V 3

P

- Before Start [/ Manual [/ Automatic Remark
Description / s1uRasLB8A , - a4 Jd 4 v oa o @ o -
NAaUMILAULATAY LAULATDIANEIHEA IAULATRIERTULA VNG
Air Cold System N/A N/A

TTULTEINIANTBUAtIRINA
Coolant Water Level Record i} o s o

S " []m,yfwm,[]N/A []m,yﬁﬂu.[]N/A
Thubinsediunszuntauieu
Water Temperature Record
tufingranniiinszuiseawiau (C/F) = éo C

il Tem erature Recor

Ol Temp ord N/A N/A
uuﬂnﬂmunumuumma (C/F)

4

(Y
2 [Oil Pressure Record
=l I v5 psf (5q7kl))
8 [UWinussiunNWIATed (PSI) b
& |Oil Level Record : G
= [ 1o, (4B, [ IA [ ) o A0 1 NA
= [Uunnrzauundumgas
= |Speed Record
S | = a N/A
% 1uNnAMNLTIseL (RPM) 1500 RPN
3] -
o |Belt Tension [
2 [aamitaanemu N N -
(@)} e
S Smoke Clonclntlon NA
gn ATy N
Diesel Level Record “@L‘ ‘ 'O(l
Mufinseiinindufiza B prrreore ie W) | S PS )

Testing Period ( Min, ) L(’f\*
i 10

FUUIRIAGEL (U ) .
Engine Operating Hour (Reading) A
HATINAUIUNNTYINUTBUATEY (AnTTmes) ‘O- | 0 BN \ ‘O . 90 %’[;-
Vibration & Noise

\ N/A
nsduaziinuwazide N
Grease & Bearing
N/A
Nssiinazgnidu (N

P IN Record — -
ﬁfﬁsil:l.:ﬁuwiig’rﬁ (PSI) / (bar) O ‘Pg 10@ "?S’\
Pressure OUT Record , N T »
tufinusedimaean (PSI) / (bar) IBO rgi {b ? Pﬂ

Pressure Relief Valve
. M N N
MBIAILANUTNAY

T
H

FATENGLILA

*
Cl

Pump Section / 42

Solenoil Valve
TAvedE 21dn
Battery Condition

N
— N N

N

N

Distilled Water of Battery
nAuLLAIAET
Battery Charger

iarnsnuuAmes

Battery Voltage Record u
ﬁ'uﬁmmlﬂ?muWWWN ( DC Volts ) Bat#1 ’ (ZsBat#2, ..... 7V Bat#1.l..co.ooeeeines Bat#2.!.............

Battery Amperes Record :
uinnazualimse (DC Amp. ) Bat#1g.)..ﬁ.".._Bat#2.(.?_A:‘.... Bat#t1..27. .. Bat#2. 2701

Remark / Wd"eiLIA6]

Control Section / gaAUAN

Note : Please Mark N/A if not applicable, ¥ Normal, X Abnormal / ngaunldl N/a dhlaifidaye, v Unfi , X Lidnd
Verified By / nunqunsagaring

Signature/anendu( BY /iamaseAg )

Done By / Atiiunislas

Signature / §auLu (Tech [ 4)

3‘/%; -L

Time / \3@1 . z Time [ VIR e Time / AT .o

ol E ffJ.N Iy e - s
Date [ Fuff . / ate / Fuit . / O Wég ate / UN g ﬂw "_587

FM-ENG-014 (Rev.01)



Week / fandd

SMART
ESTATE
SOLUTION

$

Engine Fire Pump Weekly Checklist

Tusranunisasaagauaiasguihnindlszdrdilaniiniaseus)

Day/3u#

B3

L Gasnnl] ASLD-

/VSS

Building / @1a1%

Description / sn8nz\dem

Before Start
' a a
NauNITAULATAY

Manual

a < ¥ a
LAULATAINIBHA

Remark

}Z[ Automatic
o e
WuATasentuain U

4

o
AIDIEILA

Engine Section / #21i

Air Cold System
szULTEUNEANSRUMIERINIA

N/A

N/A

Coolant Water Level Record
v
1Tufingzduihszunsaaufau

[ ]v‘;"],yfl.ﬂ"u,[ 1N/A

(1,4 . 1A

Water Temperature Record
o a g v
tuvinaongiussuenngay (C/F)

gve-

N

Oil Temperature Record

N/A

N/A

v '
Jufingauuniiiiunias (C/F)
Oit Pressure Record

. oa o ¥ 4
LUNNUNALUINULATAEY (PS])

@ psl

Y6 P5i

Oil Level Record
Tufinszaininfueies

[ 1, [Adn. [ INA

()6, [ .0 ] NA

Speed Record
Tuiinanuisasay (RPM)

N/A

[6oo RPM

Belt Tension
ANRAIANENTY

Smoke Condition
anwaNiAiu

Diesel Level Record

o o ¥ oooa
UUNNIEALU TN UALTA

Testing Period ( Min. )
FUURAMARAL (U )

Engine Operating Hour (Reading)
NATINAUNIUNITFNUTRIATES (RnTimad)

T
H

dauAasguih

Pump Section /

Vibration & Noise
msduazifiauuasi@ea

Grease & Bearing
nseiinasgnilu

Pressure IN Record
Tufinussunadn (PSI) / (bar)

Pressure OUT Record
ffuiinusaiunmnsaen (PSI) / (bar)

Pressure Relief Valve
MFIATLANUTISL

Solenoil Valve
TeAuads 249

Controf Section / gaAILIAN

Battery Condition
ANTNLLAIADT

Distilled Water of Battery
tnfuuumna?

Battery Charger
eI RLLAIART

Battery Voitage Record
Tuiinusananulninmss ( DC Volts )

Bat#1..

142X

ceBat2. LT

0.3V

Battery Amperes Record
Tufinnszuaiimss ( DC Amp. )

Remark / WaeILAg

Note :

Please Mark N/A if not applicable , ¥

Done By / Atiiumslng

Signature / a1

Date / 'Yu'ﬁ

u (Tech. / 419)

bl

Time / 87 ...

s it L@~ 02

Time / I8 oo

lidn#
Verified By / nunaungasaaulag

Signature/a1eILTu( BU./GIANI5R1ANT )

=

Date / AU covroii ey

Time / LIM viiiiiversiivasraniiimsiinisn

FM-ENG-014 (Rev.01)
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% SMART
[ ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

lusanunisasiagauATasguiifu wiaslszdndUai(AZaseun)

Week / fmvi zl

Day/ﬁ’uﬁ

ZZ[QMwJZ

/VSS

Building / 1A%

1 2382

Description / sruRzi@en

Beford Start
faumaRuAIas

ﬁ Manuai Automatic Remark

-] o e
iuAFassenlia | IRulATasaRluain e

Air Cold System
STULSTUNEAINTBUAERINA

N/A

N/A

Coolant Water Leve!l Record
Tiufinssdtnirznangadau

[]w‘i‘w,[/ﬂﬁu.[]N/A

[ ]ﬁ‘i’ﬁ,V] Wis, [ 3 NA

Water Temperature Record
thfingaungiitssunaaniniau (C/F)

9 ¢

Vo

Oil Temperature Record
Tuiing auunfuniiueses (C/E)

r

N/A

N/A

Oil Pressure Record T
v ¥ . 4
Tufinussiaindueias (PSI

U s

5 Pi/ﬁ

<
ATEIEIUR

Oil Level Record

B
. e ¥ . d
(ufinszsuuniueTag

[ ]ﬁw,[//tﬁn‘[ INA

[ ]a‘i‘q.[/] W, [ ] VA

Speed Record
1fufinAaauifazeu (RPM)

N/A

1500 RPN

Belt Tension
ANFIANEINIU

N

Smoke Condition
ANMWIANIATY

Engine Section / #2144

N

Diessel Level Record

o o ¥ oo oa
LUWNNTEALLINURALTR

‘ @qgﬁm

Testing Period ( Min. )
AuUnAMAdeL (W)

&l

Engine Operating Hour (Reading)

HATINATUALNITINULRNIATES (RINRIBAF)

JO po 3.

Vibration & Noise
. P
naduaziionuasides

T
H

N/A

N

Grease & Bearing
anseilnazgnilu

<
FFRIGLIUN

Pressure N Record
Mufinussdunadn (PSI) / (bar)

N :
|50 P@'I.

Pressure OUT Record
Tfinussdinneasan (PSI) / (bar)

15 P

Pressure Relief Valve
MAIAILAN WA

Pump Section / g1l

N

Solenoil Valve
lrfuade a1an

\V

Battery Condition
o
ANTNULABIAT

N

Distilled Water of Battery
nduuuRmeT

Foll

Battery Charger
yamfauLnIRET

N

N

Battery Voltage Record
Tuiinusardaulianss ( DC Volts )

Battery Amperes Record
Thinnszud i amss ( DC Amp. )

Control Section / gaALIAN

Remark / d"8ILAR

Note : Please Mark N/A if not applicable , ¥

Done By / aiuniglag

Signature .'in\%'u (Tech. £ 414)

shy ./
_'297172.:\(/357’ .

Date / TUf ..o
/3‘45"

Time / 981 .07

Normal , X Abnormal / ngaanld N/A Enlaifidaya, v ind

Checked By / ns9adaulng

e 175 .o DY D04 6 2

Time /L8 .ot

X lLiain@
Verified By / nunaunsisgauing

Stgnature/mendiu( BM./gAnMsaAe )

Date/i’uﬁ ZL‘[‘_W, Lbb’

Time / 387 ..oenn

FM-ENG-014 (Rev.01)
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SMART
ESTATE
SOLUTION

$

Engine Fire Pump Weekly Checklist

"lus‘ﬁm'mmimsqqmuLﬂ?mguﬁ"lﬁ‘fuLwaaﬂszﬁﬂﬁ’ﬂm'\ﬁ(sﬁ%muﬁ)

Week / &1laned Day/Aufi

LT | iz |

A8

Building / 1A%

AASS

Description / S1gazLann

Before”Start
1 a o
naunIsiAuLATas

Manual
i v o
LAULATRIREHA

Automatic Remark

C e e
uRTaaniusim

WNEING

Air Cold System
STLLTELNEATTNTRURRLIAINTA

N/A

N/A

Coolant Water Level Record
fufingzditnszinnacaiou

[]ﬁw,ﬁxﬁu,[]wm

[ ]ﬁq,ﬁuﬁu,[ 1 NIA

Water Temperature Record
o = 0 ¥
LunngauNunIcueANa (C/F)

o0 ¢

Mo -C

Oil Temperature Record
TufinaaunnRuindiuaies (C/F)

«

N/A

N/A

Oil Pressurs Record
o = |
TN NUNAULINULATEY (PS!)

O Psi

Yo

P

<
ATDIEIUP

Oil Level Record
" .
Thunszdninfusing

[ 18, [ A6, 1NA

[ 1,0

N[ 1 N/A

Speed Record
fTufinaauiray (RPM)

N/A

(6o ppm

Belt Tension
AFAIEENY

Smoke Condition
AanwiaxATY

Engine Section / da1t

Diesel Level Record

Y
thuiinssAutiiuiiaa

Testing Period ( Min. )
ANURAMAREL ( U )

Engine Operating Hour (Reading)
HATINTMIUNTANTULRATES (RnTinas)

Vibration & Noise
a o
nsduaziiinuuazides

T
H

Grease & Bearing
aneziiuazgnily

a’
ATEIZLIUN

Pressure IN Record
uiinussuniadh (PS1) / (bar)

Pressure OUT Record
Thufinussiunisaen (PSI) / (bar)

Pressure Relief Valve
NMAIATLANUTIAL

Pump Section / @21l

Solenoil Valve
TeRuads anda

Battery Condition
ANTWULIALAET

AN

Distilled Water of Battery
hnduuumne?

Battery Charger
T ShuesET

Battery Voltage Record
Tuiinusandaulnfanse ( DC Volts )

Battery Amperes Record
Tufinnszuaiamss (OC Amp. )

Control Section / 4pAIU

Remark / Baeibiag

—
Note :

Please Mark N/A if not applicable , ¥
Done By / Aifiunising
Signature / a'ﬂ.@u (Tech. / #n4)

e "IW‘}
Date / Fudl ??Oh'/67
[B50%k,

Time / 4281 .. 4.

Signature / ey (Te

Checked By / ag1agaulne

Normal , X Abnormal / ngounla N/A §1laiidaya, ¥ und |

Date/'Tuﬁ @2? (),NW { 2

TIMEJ AR i ssnmsnvs i

X Lignd

Verified By / nunquagasdauing

i

Signature/anendiu( BM./g3an1sana

oot /B W, T

Time / 287 oo

FM-ENG-014 (Rev.01)
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v SMART
1ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

TUF1E9UNITATIAFALLATAIFLUIALINR LS AL MR ATRIEUA)
LT

¢ ar o ; .
Week / #lansi ED Day/auv ¥/’3Q/96é7 Building / 21A15 N 33
- Before Start Manual Automatic Remark
Description / s181azL128R \ P F A R g
nauMaAuLATEY Wwuedasiosiie | \AuirasdnTudd WY
Air Cold System N/A N/A
FTULTELNEAITNTRUAIEIRNNA
(ioc:lant\iVatger Level Reco"rd [ ]ﬁ?ﬁ,[/ﬂﬁu,[ 1N/A (] li‘h .yﬁﬁu,[ 1 NA
1UNNIZALUNTIUNAINTENY
Water Temperature Record :
uiinanmnfidnszunaasiniau (C/F) go € 70 C
OilT erature R d
S omeere e e N/A N/A
v (LUINERMANUINUATEY (C/F)
= |Oil Pressure Record _“ R
C PS5 75 psi
L8 [unussAuLnaMATed (PS)
& |Oil Level Record . « s a
5 |t tevel Record [, [ A6, 1NA L1, /7 .0 1 NA
€ |Jufinseainnaiueiag
= |Speed Record
c
2 [thuinaranFasan (RPM) LAY ’ 500 RPI’I
8 [Belt Tension
w
2 |powbivanannu '\N N
(o)) o
S Smoke Clonviltlon N/A N
AnWLANIATY
Diesel Level Record
o A o % o om ’Oc,b a ’ Oq‘, -
NN ALUINUAER R AT i s AT
e 3
Tuestlng Period { Min. ) . NA ,O Hm
AMIULIRMARRL (W)
Engine Operating Hour (Reading) , -
HATINATUAUNNTNIUTRATRS (AnRLaad) ©.00 Zhs I \ 00 .
Vibration & Noise
ation & B N/A N
oS NTAURZINAUUAZIARN
% Greaze &uBeanng N/A (\l
L& [3iluazgnily X
& |Pressure IN Record P p
N . o F
£ [Tuiinusasuniadn (PSI) / (bar) C? S/ ’B )
= |Pressure OUT Record ’bj P N ,5 fs
Q ar L
5 TTuitnusaimneaan (PSY) / (bar) S’ 2 ’
fg Pressure Relief Valve
g ANAIATLANUIIAY N N
2 Solenoil Valve
Tedunde 1ndn N N
Battery Condition
z E N N
& [anmuunmes
& |Distilled Water of Battery { (
& [induuumned N v
. Banerzl Charge: N
q |[IATIAULARAT /
o |Battery Voltage Record '(b u V 4, ; l’ V- 3
g ﬁuﬁnui\jmaﬂullﬂﬂqmj\q ( DC Volts ) Bat#1l..m......... Bat#2../......“.5...YlBat#1 ’3- ........... Bat#2........ Zv
S [Battery Amperes Record / ‘ &
O .
Thuinnszualianss (DC Amp. ) Bat#1Q.A-..Bat#2Q..ﬂ... Bat#1.‘,.7.\ ...... A....Bat#zé ...... /b
Remark / Ad18L116]
Note : Please Mark N/A if not applicable , ¥  Normal, X Abnormal / ngasnle N/A dlsifidaya , ¥ Unfi . X aind
Done By / Anilunislng Checked By / asaadaulng Verified By / numaunsasaaulng
Signature / §18LEY (Tech. / €419) Signature / snedu (Tech. na) Signature/aneiviu( BM/§dmmsanme )
01

s,
Date / ¥uf 7/‘3.-"7/67

Time /

w4 .. LB D) o R

Time [ VIR wpierupasialings bnsaisassssnss

Date / §ufl ... -Bﬁ.r].ZE)B]

Time / 1287 .........

FM-ENG-014 (Rev.01)
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% SMART
[ ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

lusresumsasiasauiazasguinindslseddlani(Asaseus)

Qs /‘, ar 4
Week / &1lansi Day/au# | .

Building / 21A9

AED

Description / seazLaan

Before Start
1] a <
NauNTLAULATEY

Automatic Remark

jZf Manual

] 1 s
WuiAFaseie | Auresdnlusia WG

P

=
ATAIEILR

Engine Section / dauu

Air Cold System
TEULTZLNEAINTAURIEANNA

N/A

N/A

Coolant Water Level Record
ufinszininszunsarieu

[]ﬁ"'"l.yﬁﬁu.[ IN/A

[ ]w'i'q,avl WH L[] NA

Water Temperature Record
o 4 a o v
UunngrungNuncLneansau (C/F)

o

yo

Qil Temperature Record
o a¥ o d
LUNN UWMNHUINULATAY (C/F)

N/A

N/A

Oil Pressure Record
Tuilnuseduingiuezas (PSI)

O Psi

Y5 PST

Oil Level Record
B
o o 5 e o
MufinszAininueiag

[]Viﬂ,Wﬁu,[ 1NA

[ ]ﬁ’ﬂ,VTm’u,[ 1 N/A

Speed Record
ufinanudasay (RPM)

N/A

500 ReM

Belt Tension
ANMNFIANENTU

Smoke Condition
annasAdu

Diesel Level Record

Tufinsziirduding

Testing Period ( Min. )
UIUIRMARAL (W7 )

Engine Operating Hour (Reading)

HATINAUAUNNINNUTBAATRS (RINTmaT)

= T
AIBNGLN

Pump Section / L

Vibration & Noise
nrduazinuLas@e

Grease & Bearing
aeiluazgnilu

Pressure IN Record
Tufinuseiuniad (PS1) / (bar)

Pressure QUT Record
1Tuiinusasumsaan (PSI) / (bar)

Pressure Relief Valve
AIATLANUIITIU

Solenoil Vaive
TRuade 1an

AN

Control Section / gpAaLl

Battery Condition
ANNULRAIAET

Distilled Water of Battery
induLLsAeT

N

Battery Charger
i fauLmIAeT

N

Battery Voltage Record
Tiuiinusandewliimse ( DC Volts )

Battery Amperes Record

Tuiinnszuanifmese ( DC Amp. )

Note

Remark / wa1eiLA6

e

. Please Mark N/A if not applicable ,

Done By / Auiiun1glas

Signature / &

Date / 'nm

Time

du (Tech 114

rzr']a‘f G, /w
1480

/|0 .

Checked By / msradaula

Normal, X Apnormal / ngasld WA dlsiiideys , ¥ Und , X

Date / Suf ...,

Time / BT oo

Tin#
Verified By / vumaungaasaulay

Signature/aMeLu( BM gAAN1a1A"T )

Date / ‘5'14‘7;

1 5 m“l lﬁb7

Time / k8" .

FM-ENG-014 (Rev.01)



v SMART
‘ ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

TuseuniasiasauAasguinaLwaslseddlanvi(iATaseus)

_ )
Week/ﬁ'ﬂmﬁ@ Day/3uf ng\/;zﬁr&)/

Building / ®1A19
<

NS

Description / s18RzLB8R

Before Start
, a &
NAUMIAULATEY

Manual
ihuiAFasraeila

Ef Automnatic Remark

tAuLASasaAluR WAL

Air Cold System
TTUUTEUNRIA N TRUANERINA

N/A

N/A

Coolant Water Level Record
Tuiinszdudazzuisnniudan

[]ﬁ’q,[yfnﬁu,[]N/A [ ]6n.[

W L[] NA

Water Temperature Record
Wuingmgiithszuaaiuiau (C/F)

97 ¢

Yo -C

Oil Temperature Record
o A a? o d
VUNNY NI NUATAY (C/F)

P

N/A

Oit Pressure Record
v A
1iufinusaduiiueTes (PSI)

N/A
(67 (JS)

6 PSI

=
ATDILIUM

Oil Level Record
, )
Tuiinsdtndiuaies

[ 1, /I 0 INA

[ ]ﬁw,[/ftﬁu,[ 1 N/A

Speed Record
TuinAudasey (RPM)

N/A ’@(—‘90 RP]Y]

Belt Tension
AMTNA WY

Smoke Condition
anwaisnady

Engine Section / @214y

Diesel Level Record

o A a ¥ oo oo
VINNICAUUINUALTA

Testing Period ( Min. )
AMUAUIRMAFEY ( U )

Engine Operating Hour (Reading)
NATANAIUNTINUIBAATEY (RInTiAas)

Vibration & Noise
nrduazfauuaides

£
H

Grease & Bearing
~ziinazgniu

FAIBNGLIA

Pressure IN Record
Tuiinusadumadi (PSI) / (bar)

Pressure QUT Record
fufinussdunvasn (PSI) / (bar)

Pressure Relief Valve
I TUANUTIAL

Pump Section / a1

Solenail Valve
Taduads andh

Battery Condition
AnNWLLARET

Distilled Water of Battery
hnAuuLRAET

Battery Charger
901 SR IpLAeT

Battery Voltage Record
Tufinusnndauimee ( DC Volts )

ol -1V e O - o 0 Vs - EY

Battery Amperes Record
iinnszugWfamse ( DC Amp. )

Control Section / TaAILIAN

Remark / WNNELUR

Note : Please Mark N/A if not applicable , ¥

Done By / Aiiunsine

Signature / a @y (Tech.# h4)
3]

Date / $uil 2//

[5.80 K.

Time / 187 ..o

Checked By / m99%:

[ Fandhing)

oot e
Date/i’uﬁor?/d){o)gg

R E T L e

Signature / mElL'Tm (T

Normal , X Abnormal / ngnunle N/A drlaifldaye , v dnd , X Lidn@

Verified By / nunquagasgaying

Signature/anendiu( BM /fAamsananT )

Date / 3uf ..... Zl.ﬂ.ﬂ.“’ﬁ/

Time / L8 ...

FM-ENG-014 (Rev.01)



% SMART
[ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

’Luswmumimqqaaum?m'auﬁ'lﬁ'u'WMixﬁqiﬂmqﬁ(Lﬁ§@qﬂuﬁ)

sV 85

Building / @1A"3

Week / §ilaw ! Day/*‘fuﬁ g?/ a ..... @ / C/o\gg,z\

SUIBIAMAREY ( WT )

o . Before Start Manual ¥, Automatic Remark
Description / $1e1az12816 X a 5 ¥ a A e
naun19LAULATAY INULATAIANEE iuRTasaniudm WNTELUG)
i i
AerodSystemv 3 N/A N/A
FEUUTELNYANTBUANDNA
Coolant Water Level Record ) o : .
A . [ I, L/ wn, [ INA []m'\,[;/ﬂmu,[]N/A
LUVNIEAUNIISINEAINTRN
Water Temperature Record ? : .
uingrumgihssunamauian (C/F) o d 70 C
Oil Temperature Record
o & p a g ar 4' N/A N/A
.,5 1UNNE A NUNNUATAY (C/F)
2 ([ oot OPsi Y PSi
L8 [UMINUINAUINUATEN (PS)
Oil Level Record s - B o
g 2 W % . 4 [ I, [ Awn, [ INA []m,[J{wm,[]N/A
& |LWINIEALNHWATAY
= |Speed Record ~ R
c
£ |tufinanuidaseu (RPM) N/A (Ow Pm
& |Belt Tension
2 |Aanmiamngwin N [\I
[e)] —
S SmokeClondultlon N/A N
ANNLLNIATY
Diesel Level Record t 0 q ' @ Q
Mdnseiamss 000 | LM ?...ﬁm ........ X ........ Gl
Testing Period ( Min. ) N/A lO #

Engine Operating Hour {Reading)
5 N 4 =
RATINRITUIUNITVINULAHUATES (ANRLRaT)

Vibration & Noise

" N/A
nsduszieuuazides

3
H

Grease & Bearing

o N/A
angeiluazgnilu .

3
ATENGLN

Pressure IN Record
TTufinusadunad (PS1) / (bar)

0 03

{00 fSi

Pressure OUT Record
Tufnusaimagaan (PSI) /

150 PSi

(bar)

69 95

Pressure Relief Valve
JIAIAILIANUTISI

N

Pump Section / &2l

Solenoil Valve
TrRuade 1aa

N

Battery Condition
ANMULIRIAET

N

Distilled Water of Battery

2|2 2|2

Foll

Battery Amperes Record

<

[cnd

a

(a4

& o w =l

& [dnduuunma?

5 Baltery Charge-r; N N

B |ammdfhuumaed

@D Battery Voltage Record Y [3 Z\f ’ ‘“ O(ZV
*E tifnuraniauinihns ( DC Volls ) Bat#1/.......... Baty2.!.... . Bat#1..!....0. &L Bat#2 ..............
o

o

Bat#1 O .A....Bat#ZQ A'

Tuinnazud A mse ( DC Amp. )

Remark / WNTEILIG)

Note : Please Mark N/A if not applicable , ¥

Checked By / ms9agaulne

Done By / aLilunislmg

Signature / Aneiu (Teh. 7 nq)

670.-/\7
Y/
el

Date / 'an

Time / 0381 . Time / 1281 .

Normal , X Abnormal / ngaunls N/A dlifidays , v dnfdi |

Date / Tuf . &g (95/@ gQ

X ini
Signaturel'mmﬁu( BM./ﬁ'ﬁ'ﬁm‘zmm‘r )

..................................... LR

Date / 4ufi .., 2 9 m"l 1567

Time / L19&1 .

FM-ENG-014 (Rev.01)
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% SMART
1 ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

lusanunigasiasatiATasguinAuwasdssddlnni(iATasaus)

Week / flaed IZI

Day/’a’u“?l

N33

Building / 21A1%

TTULTEUNRAINTR UM NA

- Before Start Manual Automatic Remark
Description / s1efziagn . a 4 4 v - a &4 o am
NAUNITLAULATDY LAULATRIAILND WuLAsasaRlugs NNIEING)
Air Cold System N/A N/A

Coolant Water Level Record
:
Tuiinszdninssingaaufou

[ 1 1 INA

(1.0 1. 1 NA

Water Temperature Record
Tufngmuugiinszunaaiufau (C/F)

65 ¢

Oil Temperature Record

AMUAUNAMARAL (U )

o ot e N/A N/A
v [UMANAMMARUIEMATAY (C/F) L
2 |Oil Pressure Record - P )
g |0 Drossure kecord o P5i 15 psi (suY M,
L8 JUMnUSNAUUINUATEY (PSI) P
& |0 s a 5 S a
3 |0 Level Record [ ]m,ﬁmu,[ INA (1.0 du.0 1 NA
& uiinreauiniiuaTes
= |Speed Record
s 2% ,, N/A ’ o0 ‘f
£ [ufinauiFasay (RPM) 5 ‘K' m
] -
& |Belt Tension
2 [amubivanawiu N N
[=2] T
5 Smokerncj)tlon N/A N

an NIy

Diesel Level Record ! @ q 2 G

ffnsedmiiuies 00 | L7700 Ams 1 Og ............ Amg

Testing Period ( Min. ) \l

NA | i

Engine Operating Hour (Reading)

NATINAIIUNITINUIUATEN (anTimesd)

Vibration & Noise

Wuiinnszualiianss (DC Amp. )

C N/A N
Hin naduaziieuuazideg
% Greaie & Bearing N/A N
& [neiiuasgniu i

& |Pressure IN Record 1 l Sn
= o ¥
& |[thiinusasumnadh (PSI) / (oar) Q P/), 60 q !
‘s |Pressure OUT Record 6 :
o a ar
‘§ Tufinusasiunieanan (PSI) / (bar) .50 f) ] " B o Ps ‘
& -
2 Prefsure Relief Yalve N N
€ [MdnANLNAY
2 {Solenoil Valve

Tuaan 1189 N N

Battery Condition
g' ANNULAART N N
< |Distilled Water of Battery F ”
& [indulumime? N 0
g Battery Charger N
B |lwarfauunme? N l#
o |Battery Voltage Record 4 v ’ l‘ ) & 2 v f [(
g ﬂ‘uﬁnlli‘ﬂlﬂg‘ﬂuvl.wwqﬂi\i ( DC Valts ) Bat#1 ! ...... "Bat#2 ........ X I.V.'Bat#1 .................. Bat#2.....! : ZV
2 [Battery Amperes Record 8 ‘ q

Bat#2

Remark / NN

Note : Please Mark N/A if not applicable , ¥

Done By / Anflunisiag

Signature / &gy (Teop, / 479)
Yo/ Serzin

omarnd D T7
5.0% I

Time [ 1987 ...

¥

Normal , X Abnormal / nasld N/A dlaifidays , ¥ Unil , X

Checked By / a91agaulan

Signature / anendu (Tech,

Datel'i‘uﬁ‘ R T R————

LIRS 1 Lo RO

Tainln@

Verified By / munaunsaasaulag

Signatura!muﬁu( BM/§AANMIRIANS )

Date / AU ..........

Time / L2A" ....... 5/@4//25 67

FM-ENG-014 (Rev.01)



SMART
s |ESTATE Engine Fire Pump Weekly Checklist

SOLUTION

lusgnunisasassauAsasguinauwaslsedUanii(aSaseus)

Week/a‘i’ﬂmﬁ!g I Day/3uf 7/5‘300/01\{239\ Building / anAng /\/?9

Descriotion / o Before Start aManual m Automatic Remark
escription / §1eRsLAEA , - ; ; : B, A
faunaAuLATas wuedasmaia | AuATasdalud@ MR
i i
Air Cold System . N/A N/A
FLUUTEUILANMNTAUANLRINTA .
Coolant Water Level Record 3 o & o
el ot N []m.[/ﬁmu.[]N/A []m.[/ftmu.[]N/A
UUNNTEALUNTELNAINTAU
Water Temperature Record é =
@ a a e v hand e
TunngaMNuILLNEANTaU (C/F) b c
Oil Temperature Record
o 4 p - 'D' o H‘ N/A N/A
v [HUNAQMNININUATAY (C/F) 1 ~
2 [Oi Pressure Record. 0 PS' \-/ 5 PS} (/5”7 kf)ﬂ)
b o a4 o 0 o -4 -
L8 [UUNNUAUININATEY (PSI)
& |Oil Level Record 5 = s o
2l .. 4 []m,[-/{mu.[]N/A []m,[/{wm.[]N/A
& |UuingzauuiduATaY
= |Speed Record
c
o < N
2 |Tufinafaseu (RPM) B 'BOO ‘P\pm
& [Belt Tension
2 |pawidiasam N N
[e)] g
S Smoke Clomlmon N/A N
ANMWLINIATY
Diesel Level Record ‘
sl Leve fece O%6 084
dunnssauidusie L ame | Rlary

Testing Period { Min. } N/A ' O ﬁ’

IBNAMAREL ( WT )
Engine Operating Hour (Reading)

persig Pour Resgira) 1. 0O &
HATINANIAUNINNTULBIATES (ATNNLADT)
Vibration & Noise NA
nsduazieulaIdea N

Grease & Bearing
ysziluasgniiu NiA A

Pressure IN Record O Ps" f 50 Fs ?

LUNNUTNAUNIEN (PSI) / (bar)
Pressure OUT Record ‘\ N O P H o
e l 0 P
dunnussunean (PSI) / (bar) b 9 ’ b S !
Pressure Relief Vaive N
MAIATLIANUTIAL N

Solenoil Vaive
T1Rueds 2180
Battery Condition
ANINULFLRET

N
N
Distilled Water of Battery N
N
V.

3

ATRIGLUN

-

Pump Section / @21t

N
N

Fol |
[ ganifnuueees N
Battery Volitage Record l u
ﬁuﬁnm‘qtﬂaﬂullﬂﬂqmj‘q ( DC Volts ) Bat#1.1. ... Bat#2l...........|Bat#1..)....n .0 L Bat#2. 1L T
Battery Amperes Record A
tuiinnszualimss ( DC Amp. ) Bat#l............ Bat#2.7......5..|Bati#1......0..........Bat#2... D0

4q

nAuuLmLAGT
Battery Charger

Control Section / TAAILAN

Remark / ¥idN&LAR

(=

Note : Please Mark N/A if not applicable , ¥ Normal, X Apnormal / ngaunld N/a dhlaifidays . v Undi , X ‘litnd
Done By / sintilumslne Checked By / asaagavlne Verified By / nunaunsaagauing

Signatu !mm% (Tech. / 419)

Date / Uit . (? ;ﬂ’b— 67
5 51/4

Signature/aneTu( BM./faan1sama )
=

Date / Sufl ... 1 h{mﬂ 2’557

Time / 1981 . Time /1281 .

Time / 1381 .

FM-ENG-014 (Rev.01)



v SMART
’ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

lusenumeasIrgauATasguin AR sszd Ui ATaseus)

Week / §lm1sf Day/u#

VA )T R A

Building / 81A"g

A

Description / s1eazLa86

Before Start
. a &
naunN1ITAULATAY

Manual @ Automatic

IwuATamaeia | AusTasaniuds

Remark
2NN

Air Cold System
sTUUTsLnBANSauAeaINIA

N/A

N/A

Coolant Water Level Record
@
Thuiinzzfuhszungranuian

[ 1, A, [ ]NA

[ ]a'r"r,[/{m'u.[ 1 N/A

Water Temperature Record
ufingoamginssurgmaudan (C/F)

q1-C

(5 °C

Qil Temperature Record
uuwnﬂmunumuutmm (CIF)

14

N/A

N/A

Oil Pressure Record
o« 4 o % o A
UUNAUNALUININATEY (PS])

Y

& PS5

o
ATRILILG

Qil Level Record
Juiinszdiinaiuaing

[ 16 w0 INA

[ 1o, [/ ] NA

Speed Record
fuiinanuifasey (RPM)

N/A

1500 RFPI

Belt Tension
ANINFNATENY

Smoke Condition
anwiadA

Engine Section / @9l

Diesel Level Record

a & o ¥ oo
LUNNICALUIHNUALTR

Testing Period ( Min. )
[AULAMARAL (U7 )

Engine Cperating Hour (Reading)
HATINSIUIUNNTINTLTBLATES (RanTlmad)

Vibration & Noise
nsduazifisuuanidas

£
H

Grease & Bearing
angziuazgni

FRENgLYN

-

Pressure IN Record
Tuiinussmmnada (PSI) / (par)

Pressure OUT Record
1fuiinusssunnsaan (PSI) / (bar)

Pressure Relief Valve
HIATLANUIIAU

Pump Section / @q14

Solenoil Valve
Tefuade naa

Battery Condition
HNWULALAET

AN

Distilled Water of Battery
hnduLLRRET

Al

Battery Charger
16 uLITLAET

Battery Voltage Record
Tufinususdaulniaase ( DC Volts )

Battery Amperes Record
Tufinnazugiamse ( DC Amp. )

Control Section / 9aA91

Remark / sAuneiLug

Note : Please Mark N/A if not applicable , ¥

Done By / Anilunnglag

Signature / gLy (T7h. / 1)

Date./‘."J'rJ.'Tr /2 //M 27/5?/

VB 45 u .

Time / 1387 .

Normal, X Abnormal / ngeunld N/a dlaifidaya , v dndl | X
Verified By / nunaunsaaseulng

Signatura/anafu( BM.rﬁi'plr;?fa-lms )

Checked By / ns2asaulng

Signature / ety (Tech.

Date/ww.,.,/g /cﬂf C (ﬁ

Time / 180 .

laidnf

Date / ':uvu

1§

Time / 1981 ..cvneinne

WNE, 2967

FM-ENG-014 (Rev.01)




Engine Fire Pump Weekly Checklist

lussnumensiasauiATasguinalwAsl sz dlasiaTaseus)

Week / §lanad r E

Day/'ﬁ"uﬁ

2V ER

Description / $18azLa8A

Before Start
i P
NAUNITLAULATAS

E Automatic

WuLATaednluds

Manual Remark

-
1AuLATasAaeila

UN"EWR

Air Cold System
FEULTELNEIAINSAUMERINTA

N/A

N/A

Coolant Water Level Record
Wufinszininssinaaniudou

[ 1o, [ .0 INA

[16m.0/] W[ 1NA

Water Temperature Record
) a o '
LUNNgrungauinseunemInuay (C/F)

96

70 C

Oil Temperature Record
uuwnﬂmﬂnumuum?ﬂa (CIF)

N/A

N/A

Oil Pressure Record
Tuiinusesiindiusing (PSH

O (05 )

G PS5

Oil Level Record
., ,
TTufinszduninafueizes

[]ﬁ?ﬂ,[/ﬂﬁu.[]N/A

[ ]ﬁw,[/ﬂﬁu.[ 1 N/A

Speed Record
tufinAannuifasayr (RPM)

N/A

1500 RPM

Belt Tension
AMAIRYEWNY

N

N

Smoke Condition
AanwasAdY

Engine Section / &aulaTa s’

N/A

N

Diesel Levsl Record

w o ¥ a oo
LUNNTEALWINYALTR

V%0 .

Testing Period ( Min. )
AMUIIAMARAY ( U7 )

16 mﬁ

Engine Operating Hour (Reading)

NATINAIUIUANTINIUTRUATES (RN iRas)

12 10 qu.

Vibration & Noise
} o
nsduaziinuuasides

T
S

N/A

N

Grease & Bearing
arriluazgnilu

)

N/A

N

ATENGLIYA

Pressure IN Record
uiinusesimaadia (PS1) / (oar)

150 5

Pressure OUT Record
Tufinussiumsaan (PSI) / (bar)

(00 psi

Pressure Relief Valve
MEINILIANUTIAU

Pump Section / gail

Solenoil Valve
TaAuade 21an

Battery Condition
WNWILLALADT

Distilled Water of Battery
Wnfunumimes

N

Battery Charger
0155 BLLAET

N

Battery Voltage Record
Mufinuraiadaulniang ( DC Voits )

Ih.7vy

Bat1.). 07N Bat#2..!.3...‘.l’,.v

Control Section / gaRILIAN

Baltery Amperes Record
tuiinnszuawiamse ( DC Amp. )

Bat#1.g..l.[.)?:‘..Bah¥2© ﬁ

Remark / NNELUB

Note : Please Mark N/A if not applicable , ¥

Done By / snttiuntsine

Signature / A8LTU {Tach /rhq)

b

N ALY ‘70 .
Time / 1987 .. /‘z A’Jg

Normal , X Abnormal / ngnnlel N dkalilfaya , v dnd |

Checked By / A998 -':-'- .

Sae

Date / Sufi

Time / VIV e iy st

X hidnd
Verified By { nunaumsasaauing

Signature/aneiiu( BM AfAnmsaang )

e - 4
Date / Juwi ..... ZBLN.EJ‘2567

Time /WA ...,

Wanthang)

FM-ENG-014 (Rev.01)
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v SMART
' ESTATE
SOLUTION

TusrsunisnsaasauATesgy

»
4

Engine Fire Pump Weekly Checklist

a

UawAsszdndlavaiasaus)

Week / §Uaf ‘II Dayidudt | .Y .. /“"‘]Dmhlbb7 Building / @1ang | M SS
= Before Start Manual ¥ Automatic Remark
Description / s198zLa8a \ a o a & v o P = i
nauNTAULA9aY WAULATEIATEdD AuAInssnlusia nNYIR
Air Cold System N/A N/A

Engine Section / fuistaquys|

TEULTELNEATNTauAte A

Coolant Water Level Record
.k
Tuiinssdnirsunsanuiou

[ 1o, L0, 1vA

[16,[ win, [ ] N/A

Water Temperature Record
Thuiingrungiinseunuanudau (C/F)

21C

Lq°C

Qil Temperature Record

|utnaoumnivhiiueles ciF)

N/A

N/A

Oil Pressure Record
ufinusesininfusdas esi)

O _Psi

T PSI

Qil Level Record

[ 1o, A, [ 1A

[ ]ai'ﬁ,[ W, [ ] NA

Pufinssdinhusiey
Speed Record

tdufinAnudasay (RPM)

N/A

1500 RPN

Belt Tension
ATNFIEEYY

N

Smoke Condition
an Ay

N

Diesel Level Record
o
Tuiinseauninhdian

\O\lsﬁm

Testing Period ( Min. )
FIUURAMAREL (W7 )

\ O wTﬂ

Engine Operating Hour (Reading)
o a 7 a
NATINRUIUNNINNULBIATES (RN

1290 ™.

- ¥
LATBAg LN

Pump Section / dau

Vibration & Noise
mafussHounazdes

N

Grease & Bearing
qriluszgnilu

N

Pressure IN Record
Tufinussdiumada (Psi) / (bar)

lon P9

Prassure OUT Record
Tufinusasinaan (PSI) / (bar)

o4 PSI

Pressure Relief Valve
MAIATLANUNAL

N

Solenoil Vaive
Taduad 2ndn

N

Contrat Section / gaALIAN

Battery Condition
mmwu.umma‘é

N

Distilled Water of Battery
nduuLmmE7

Foll

Battery Charger
e faumed

ra

N

Battery Voltage Record
o o
Tufinusuadaulving ( DC voits )

Battery Amperes Record

Yuiinnszuavbimss ( DC Amp. )

Note :

Remark / UNIELUR

Please Mark N/A if not applicable , ¥

Done By / sintiiunislag

Signature / aendu fTach. / #1a)
Date / uﬁ‘ 2/‘?"-5)/6 7

Time

/ 1@t /620"‘

Checked By / agasa

Date / Tu#t ..

Normal , X Abnormal / ngnstls N/A dnbifidays , ¥ ind . X litind

Date / §ufi ........

Time / 1@ .....

signature/aendiu( BM /gdmn1satang )

1A

FM-ENG-014 (Rev.01)
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SMART
[ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

lunenunisasiagaweasguihinwissedrddaniiaiasaud)

Week / #lansd III Day/ufi 0’ .09 . 6T . Buiding / anas | (VSS
- Before Start Manual gAutomatic Remark
Description / s1gazLaaa N a o a v - a ad oo aa
nauMaAuLATaN Wulafasdiela | (Ausdtedaludd uNRmR
Air Cold System N/A /A

SEULSUIEANTRNANER A

Coolant Water Level Record
“ . ¥
ufinsediniszunapandau

L1, A [ INm

[0/ .0 ] N

Water Temperature Record
tufingrangihinssunamsnadaw (C/F)

i

£% C

Qil Temperature Record
Vufineomnihvintuwies (C/F)

N/A

N/A

Oll Pressure Record

tunussdininhuedes (s1)

O psi

70 psi

Oil Level Record

[ 16 ([ INA

[]oi"mvfm‘h,[ 1 N/A

{huiinssdiniuTuwia
Speed Record
tuiinaoiudrsou (RPM)

N/A

[495 Ree

Bell Tension
ANFNAEWIY

Smoke Condition
anmwiiniy

Engine Section / dauirsastsl

Diesel Level Record

Tufinseatningdusion

Testing Period ( Min. )
SaunamAsey (W)

Engine Opeérating Hour (Readmg}

qumwmun'ﬁmmwm Aras ([nf LWB‘J‘)

Vibration & Noise
nisduszifauLasEe

Grease & Bearing
anssiluazgniiy

o

Pressure IN Record
Tuiinussiumnadh (PSI) / (oar)

Pressure OUT Record
1Tuiinusimnsnan (PSI) / (bar)

Prassure Relief Valve

Pump Section / dauiFasguiin

1iufinnssualviiansa ( DC Amp. )

{50 PS5

EIAILANUGY N N

Solenoil Valve

Taduads 1an N N

Battery Condition
g" AMULAGES N N
< |Distilled Water of Battery
& indunumned W\ F v ”
= |Battery Charger
5 luammuunend i Y
o |Battery Voltage Record 9
.g Muinusaadauliies { DC Volts ) Bat#1.[@..7....83t#2.’. ..... yv Bat#1. [”&vBat#ZlL’\/v
8 |Battery Amperes Racord

Bat#10/0° Ba’mtzw7q Bat#1.. V ‘f A Q’ 7’4 ®

Remark / NANELUG)

Note : Please Mark N/A if not applicable , ¥

Done By / Auiluniging
Signammrmmiwy h.  1414)

e a7 no. /6‘/

Date / 3ufl ..

Time / 1281 . ,Lﬁ 3 L’ 4“..

Normal , X Abnormal / ngante Nia drlslfdaya , ¥ Und . X lin@

Chécked By / msaadaul

Signature / ety {

Date / Yuft ....... 9\\/‘ ------ d") -“J_

Time / \281 .

i

Date / 3ud ...

Time / L3R .......

. 1 Wawtheing) Slgnaln%;miy( Em.rﬁ%msmme )

‘IU’Wﬂ Z‘jﬁ? """

FM-ENG-014 (Rev.01)
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% SMART
I ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

lusrgaunisasissauAsasguinauwdsdsedrdlaiasasaus)
U

Week / @dansd Day/2u#i

Nss

Building / @a1A1g

TEULTELNEAY N TR UA R NN

- Before Start Manual Automatic Remark
Description / feazianm . P of v S
faymaiuAFas Wuiadastaele | udesdntudi W me
Air Cold System N/A N/A

Caolant Water Level Record
3
Tuiinredinissnenguiau

[ 1oh, A, 0 INA

[]m*w.[ﬁm'u,[ 1 NA

Water Temperature Record
Tuiingnungilirssunamuiau (C/F)

2H C

YO ¢

Oll Temperature Record
Tufinacmaiviniuees (C/F)

N/A

N/A

-

anszituazgnili

3 [Oil Pressure Record - Ao n
E p
| & [inusssinbatuwdag (psi) @ ,’D 51 798 )36?
5 Ol Level Record [ 1oh,[ 1w, [ INA [10.0] @[ 1NA
- |Uuiinsysiininiuwias
= |Speed Record o
c o N/A
2 |Jufinarimidaseu (RPM) ’\5&0 AP
g -
o |Bslt Tension
2 lanwfaienu N N
2 |Smoke Condition
i} - N/A
anmahadi N
Diesel Level Record
- Yoo ,O 1k . 1074
tuinsgdindafumess | LT ame | 0T ang
< |Testing Period ( Min. ) N/A 10 mﬁ,
AMIMARMARBL ( W )
Engine Operating Hour (Reading)
HATINAIUIUN ST BsATas (nRmasd) { Z &CJ {2 ! 2 ho ®N.
\ﬁbr?tlon i Noise N/A N
LS |neduasifnuuasides g
Grease & Bearing NIA

o

Pressure IN Record
uinusssmnada (PS)) / (bar)

6O psi

Pressure OUT Record
Thdinusedumnsaan (PSI) / (bar)

50 9o

Pressure Relief Valve

N

Pump Section / davuATasguti

1Tufinnszualianse ( DC Amp. )

N1AGATLIANLINGT N

Solenoil Valve

T9duadh 216n N N

Battery Condition
% ANNLLAIAET N N
¢ |Distilled Water of Battery ’
& pihnduuvumna? N F b’
g Battery Charger
B |mamfuumpe? N N
@ (Battery Voltage Record e ' Ll ’ L’ V- } r
% ﬂuﬁnui\“ﬂaﬂu"lwﬂqﬂﬂ ( DC Voits ) Bat#1!'OvBat#2 ..... > L}V“ Bat#1 ‘D ........ Bat#2. L"OV
R |Battery Amperes Record
O K

et OA-_sane QI Lo T OA canb-8 4.

Remark / NNIELUA

S ——

Note : Please Mark N/A if not applicable , ¥
Done By / diiunislae

Signature / anendu (Tech. / 4n)

ae?d0e /Sy

oo it 10/ 10,50, £
Time / 13@1 75"32" Lo S

Checked By / n99adaulnn

Signature / anenduTach. Sup. / Fanthah)

Date/'i'uﬁ

Time / VIR wiisseiiin o e

Normal, X Abnormal / nganld N/A drlififeya, ¥ dnd , X lidnd

Varified By / nunaunsaadaving

Time / A8 o
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v SMART
' ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

TusrearunisnsrasauAtasguiAUwRsdszddl (AT asaus)
a

Week / fdanst Day/au#

AN,

mﬂ“"n:/...%b.‘:‘/.....

Building / 81A1%

ASS

Tufinanwaiinfustes (C/F)

) - Before Start Manuai il Automatic Remark
Description / 1eifsL1asm . a o - o .
raumsiAuaTaq Wuesasmaeila | iAueSesdnlud® vanwTg
Air Cold System N/A N/A
sruussUEAtINSauAeaInIA
Ri : a 5 g
(icolantfta:erLevel ecord [ 1o, (M. [ IVA (] m,}/]mu,[ ] NA
Vifinsedinisangannuiau
Water Temperature Record i ”
tufingramginhssuruatadau (C/F) 21" C 8o c
Qil Temperature Record N/A N/A

QIl Pressure Record

ﬁuﬁnmﬁuﬁﬁgmﬁd (PSI)

O psi

Y8 psi

Oil Level Record
o o P
gmwnr;mymﬂ’um?m

[]m"q,vrxﬁu.[ INA

[1] oi"'\.y/ftﬁu.,[ 1 N/A

Speed Record
Tufinamudasau (RPM)

N/A

1500 Rpr

Beilt Tension
ANNFIENIY

Engine Section / #nurtasens

Smoke Condition
AnwialAiy

Diesel Level Record

L3
Tuinszauindufea

Testing Pericd { Min. )
AU mMagan (Ui )

Engine Operating Hour (Reading)
HATIHAUINNIRULAUATEY (AnTilaad)

Vibration & Naise
meduazifauuasiBas

>
&

Grease & Bearing
Anseiuazgnilu

|
FFRARLN

Pressure IN Record
Thufinussunadn (PSI) / (bar)

Pressure OUT Record
Mufinussdumnsasn (PSI) / (oar)

Pressure Relief Valve
2ANANLIANUIIAY

Pump Section / g1l

Solengil Valve
Taduade 2as

2

Battery Condition
ANNULAWET

Distliled Water of Battery
insuuumees

Battery Charger
TR ANLAES

2|12 R

Battery Voitage Record
= 4
Tuinusandauliiamse ( DC Voits )

Baﬂﬂt.l.!. bY‘Bat#gllﬂ‘ﬁ K

Contral Section / TAAMIAN

Battery Amperes Record
ufinnssuatirase ( DC Amp. )

Remark / WAELLUS)

Note : Please Mark N/A if not applicable , ¥

Done By / siuiiunislag

Signature / a1@du (Tech, / 1)
L [/ O mva

Datamz 9'3//%' d/(’y
Time / 1281 /l/@/ My

Normal, X Abnormal / ngounle N/A &1lifidayn , v dnd |

Checked By / ng3adaulng

Signature / aed Son)/ W

Date / ufi ...

Time / 19®1 .

TasA ¢>

X lind

Date / Yufl ...

Signature/mmf'nu(/ag)riﬁ'mm'imﬂw )
or

LR, 1567

v

LTIV - o PO

FM-ENG-014 (Rev.01)



% SMART
' ESTATE
SOLUTION

Engine Fire Pump Weekly Checklist

TusgaunisagaagautAzasguiIALNaILsEIRUAv(LAT aseus)
o

r'd < ar d. W}m;{' PRT]
Week / dlai Day/qun /! '?,2567 Building / 2119 /\/55
- Before Start Manual Automatic Remark
Description / s1gasiagm . a d 4w v aa
NauNAULATEY \ulATassaaila iulAdadnludin VNTEWR
Air Cold System o NA NIA
FEUUTELNANINTAUABANA
?ozlant!VagerLevel Rec?’rd [ ]ri‘i"],[ 1A [] té"q,[/]/Lﬁu,[ 1 NA
UUNMTEAUUNIEUINAINTAY
Water Temperature Record . y .
thiingriugirssuneasadan (C/F) 25 c o C
?ﬂjemperaiu;e fecgrd N/A N/A
ve [LMANBOMNNNNNLATEY (C/F)
= |Oil Pressure Record B
g ; /
& [ufnussdinintusdes (ps) 4 Pj ‘7'/" P o
€ ! i
5 |Clf Level Record [ 1o, [Adn, [ TNA [ 36,5/ w0 ] VA
tal v ¥ o d
& | UNNTEAUUINTILATAY
= |Speed Record
S |- = N/A
-% ufinanuifasau (RPM) / 5 oo ﬂp M
] -
¢ |Belt Tension
2 lanuimemu /V N
(=)} T
5 Smoke C.onc.i’ltlon N/A N
ANTWINIANY
Diesel Levei Record
o v % Lo ’072 P 1&70:
unnsepuwdiuiee T T T ame | LT Ang
Testing Period ( Min. ).. N/A ’ (’9 :{
S MAgaL ( uafl )
Engine Operating Hour (Reading)
HATINEWIUNRIuLaNATas (AnnTiped) / l‘&(] N- I& v qN,
jon & Noi
\ﬁbr?n n ) oise N/A N
oS nsduaziauuazide
=1 |Grease & Bearing
g A
& [weiluagnilu ) A
& |Pressure IN Record - 3
2 | . \
£ |tuiinussdumadh (Psi) / (oar) O P D)i 100 P 51
= |Pressure OUT Record = . 5
o o -
'*é' ufinusdunieasn (PSI) / (bar) ,00 Ps ' '50 PS’
@ |Pressure Relief Valve I ¥
a .- L N
E |MMAIRILANLIIAY N |
a [Solenoil Valve
Teauade a1dn N N
Battery Conditlon —-
2 o N 4/ N
& [anmuumines
o Dﬂistll‘lled Water‘ of Battery ~ ”
& Phnduuumimed N T(J
g Battery Charger N
B |[mamfnuunses N I.; V
) |Battery Voitage Record ’ L[
z AR VR of |95V
_,g ﬁuﬁnuﬁlqmﬁﬂ‘ﬂ,ﬂﬂqmi\i { DC Volts ) Bat#1 at#2{ ..... l’v Bat#1..,. ............... Bat#2.. /... N7
Q |Battery Amperes Record
Q
tuiinnszualwilamss (DC Amp. ) Bat#1...L B .Bat#zqu.ﬁ‘. Bat#1..Yf..‘:’.A...Bat#z,é.'.gzlk
Remark / WaneL#el
Note : Please Mark N/A if not applicable , ¥ Normal, X Abnormal / ngnunld N/A dilaifidaya , ¥ dndl . X lahin@
Done By / Anilunislay Checked By / nsaadaulag Verified By / nunaunsiaaavulng

/Z/ 4,57(

Time / 4381 .

Signature / aneifu

Datel’i’uﬁ..

TIme /W8T i e

1 Wawtihdng)

Boway_

Signamre/mmﬁu( BM/gaanmsanang )

Time / 1287 .

Date / $uf ....... 3{] ‘Wﬂ 2557

FM-ENG-014 (Rev.01)



v SMART
' ESTATE
SOLUTION

'Lumela'mmimwmum‘émggﬁﬁ suwRlszdrddani(ieFasaus)

Engine Fire Pump Weekly Checklist

Week / #ansd Day/3u#

(VSs

Building / @a1a19

FEUUTELEANTRUREANNA

- Before Start ¥ Manual E Automatic Remark
Description / s1aaztasa . a o - d v oa a  d  we ea
NAUMALAULATEY WulATaMIEda | RulATadnluds MHEIR
Air Cold System N/A N/A

Coolant Water Level Record

" 13
tiinsydiniseunang i

Lﬁ/m""w,[,/flﬁu,[ ] N/A

YO -C

N/A

70 P5i

[ ]thmu.[ 1 N/A

1500 KPr

[ 16, O T
Water Temperature Record
Tt #des (CIF)
o ps
Ol Level Record
thuiinaruiFisen (RPM)
Smoke Condition NIA

tufingoamniitssuierauda (C/F) ? 5T
Qil Pressure Record
G s b []w‘?ﬂ.}/]tﬁu.[]N/A
ufinszdininfusdes
Balt Tansion

N
anwdATL

Engine Section / #auiAsaqEus

Oll Temperature Record N/A
fuitnussdiiiundes (PSi)

Speed Record RA
ANINFANENY

Diese! Level Record

Tzl | T T ame | TR .....Ang
Testing Period ( Min. ) N/A ’ 0 1 !‘
SUNAMAGEY ( W7 )

Engine Operating Hour (Reading)

HATIAMIUNTIeURaLATaY (Anfiimed) ’ 3\ OO BN. { ?) e .

Vibration & Noise

, N/A
nsduds Ainuuazien

Greaie & Bearing N/A
yziiuazgnilu

PTOSGLINN

<

Pressure IN Record
Tuiinusesumnada (PSI) / (bar)

C?lps,i

150 P3)

Pressure QUT Record
{ufinusssiunagasn (PSI) / (bar)

{9o P51

|50 Igl?s'i

Pressure Relief Valve
FIMNURNUIE

Pump Section / gquu

N

Solenoil Vatve
Trauedn 91dn

N

Battery Condition
ANNULMGIET

Distilled Water of Battery
Winduuummne?

N
BJH

Battery Charger
9amafmuun mg'%

2,2222

Battery Voltage Record
Vhafinusapaaniwiames (DC Volts )

Contral Section / fmALIAN

Battery Amperes Record
uinnszua Wi mse (DC Amp. )

Remark / wdnelLie

Note : Piease Mark N/A if not applicable , ¥

Done By / sinilunisime Checked By / asaasavian

Signature / MeEfusa

Date / ':n.m

Date / §udl . 6 -&"(’_ [’Z

/},r 30 7‘ p Time / L3R .

Time / v7@1

Normal, X Abnorma / ngounld /A Slaiiideya |

Yand . X lidng

Verified By / nunauasasaauing
Signature/anaidu( aM.Jg"&’nm a7 )

w4 2567

Date / 'Juw

Time / 1281 .

FM-ENG-014 (Rev.01)
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SMART
e ' ggfﬁfw Engine Fire Pump Weekly Checklist

'l.u‘nﬂmun’ﬁmmﬂﬂamn?m@dﬁn AuUwALLszadlani(iATasaun)

. ‘r
4 .
Week/ﬁ‘llﬂ"m‘ Y Day/au# U,oﬂ&//é}' ........ Building / @1A1g NSS
Descriotion / o Before Start l°‘?ﬂwanual E Automatic Remark
escription / S1ERELBYA . ; » 2
y faumMaRulATas \nTasaeiia indavantudid wNIL Mg
Air Cold System N/A NA
TEUUTSUNEAMNTAUAIERINA
eoTant\iVa’;erLevel Recc:’rd [ ]ﬁq,[ WL INA [] 0‘;"1,[ S [ ] VA
Tunizdutszunganiay
Water Temperature Record . N
tufingomgithssuneagadau (C/F) } 6 c \/@ c
Ollrempera:u;e Teczrd NA N/A
ve (HufinaomniiiniugTes (C/F) -
= |Qil Pressure Record c) s
g : o }
& [ufnussduintuetes (eS| P / v FS
€ 0l i . a 4 a
2 Leve_RTOId 4 [ ]m,[;/{wm,[ IN/A [Ion, [V, [ ]NA
€ [Muiingzduniniuetes
= |Speed Record
S |« o N/A
£ [Muitnanudasen (RPM) 0\
$ |Bslt Tension
(7]
2 faaumaremnu N N
[=)] ey
< |Smoke Condition
e N/A
* lanwianaadu N
Diesel Level Record O b b ’ 0 é
Huinszdtnhiduiins J/ ................. Ams .. AR5
Testing Period ( Min. ) NA ’ o ;#
AauAMAgaY (W )
Engine Operating Hour (Reading)
HATINAIUNIIadATES (\nflrad) ’ z) ‘O (8 'b - %O PN
Vibration & Noise
I N/A N
LS [nedussifeuuanides
- |Grease & Bearing
= N/A
| & [rxilunzgnily N
& |Pressure IN Record . N
2. . N " i
& [Mufinusssiumada (PSY) / (bar) O pﬂ 150 PS
= |Pressure OUT Record I o { Cap >
o
g |tafinussdionsman (PS) / bar) MY Ps’ 5o fS’
[%5] i = 7
a Pressure Reltef\jarve N
£ TIEIATLANUTIY
A [Solenoil Valve
Tdveds 1180 N N
Battery Condition N
g' AN TRULAGIET N
< |Distilled Water of Battery
[c
&. [induuumne? N F b”
g Battery Charger
8 |l1agifunwpeT N N
o (Battery Voltage Record l:) O b N ‘u 14 M OV
g ﬂ'uﬁnugqmﬁﬂu‘lﬂﬂqmﬁ\’ { DC Volts ) Bat#1.!.7..7 Bat#2 ............. Bat#1..h. ... Bat#2..........."...
2 |Battery Amperes Record O .
o )
ufinnszualnimss ( DC Amp. ) Bat#1.. A‘..Bam@......’}.: Bat#1 &Lf ,A...Bar#z..(? 'A
Remark / WAL

Note : Please Mark N/A if not applicable , ¥  Normal, X Aonormal/ ngounls N/A clsifidagya , ¥ alnf , X hiun

Verified By / nunaupsaaaayiny

Done By / Adiunislag Checked By / @gaadaulna

Signature/aendu( BM/giRamMsemg )

Signature / ey (Thoh

Date / Fuft oo

Time / 1981 é“oo 9.‘ x Time / 19@" /JS’) 6 WZ Time / W9R" ... 1 4 JJ E” 25b7

FM-ENG-014 (Rev.01)



SOLUTION

v SMART
s | ESTATE Engine Fire Pump Weekly Checklist

lusenunisasiasauaasguinmundslsshddawiiaTasaud)

\ ¥
payisudl | 2 /. e Ty

VS

Week / el Building / @1A19

- Before Start [] Manual [ Automatic Remark
Description / s1eiqziasn i - a4 a @ v a a a e =
NAUMTLAULATAS LRULATRINEAD uLATaaniusif MR
Air Cold System N/A NA
yuTsUIgATETauftEInIA
Water Level Record . . g o
Goolant Weker Lovel Feco [ 1.0 1, [ INA 1,0 ][ ]NA

w 4
vuiinsedininssnsaauiou
Water Temperature Record M ’
Tufingrungitinssunsmradau (C/F) \ 70 0
0Oil Temperature Record 4
Tuinanumniiinfusias (C/F)
Oil Pressure Record
tuiinussdininfuiaies (PSI) yi
il | 3 o 5 a
i Levrecad SLY SRS []m,y(mu.[ 1 NA
Tufinsedninluweies

Speed Record
Lo a N A
VUNNATIMIITEL (RPM) i N

Beit Tension ’./ '()

AMNRIEHIY
Smoke Condition
ANTWLIENATY /\]

Diesel Level Record é Q
L
Tufinsefniiufiog /&, ............. Ams / ?é—@ ......... any

T'es:mg Period { Min. ) . N/A ’J
FIUIUIRMAAIL (WY )
Engine Operating Hour (Reading)
° a 4 = o

HATINMUIUNIINNIULDATEYS (AINALAAT) N ﬂ
Vibration & Noise

. N/A N
nsduazfaunai@en
Grease & Bearing
Asziiuazgniiu

Pressure IN Record ’/°
tTuiinusasfumtad (PSI) / (bar) . /@ /Og,,

Pressure OUT Record .
Tufinusadunween (PSI) / (bar) / VA4 @’ Ao ﬁ]
Pressure Relief Valve
2IAIATLIANUTIA
|Solenoll Valve
Tafuady 0nda

N
/./
Battery Condition //

N/A N/A

Engine Section / daniATaaes

=
H

N/A

PFRAGLMN

T
Cl

Pump Section / gLl

ANTWULALRET

Distilled Water of Battery
windununine?

Battery Charger d'/

IR TAULIA AT

Control Section / IaAILAN

Battery Voitage Record A
Tufinuranauliiass ( DC Volts ) Bat#1 7}1 Vbawt=: ... |Batht.ooooo. Bat#2.......cv.ene.
Battery Amperes Record

uiinnszuglviiess ( DC Amp. ) Batt1... (e .4%2 ............. BatH T cveiiieis Bath2...............

Remark / WaneILue

Note : Please Mark N/A if not applicable , ¥ Normal , X Apnormal / ngnunld N/A dbiiidaya , v nd | X Tidnd
Done By / siuflunslng Checked By / AT Verified By / nunaunstaneulay

Signature / a8y (Tech. / 1) Signature / &l . Sud. 1 fawidag) Signature/am.rﬁzmmms )

Date / $ufi .. (%) C Date / Aufi ... Q

3 Tume/nmo'zg‘a‘/'e/}- T /LIRT oo

RLLUCI ' 11y RN SRR T —

FM-ENG-014 (Rev.01)



- % |SMART
|SEIATS. Engine Fire Pump Weekly Checklist

'l‘umm’mmsmiqqmum'a‘mﬁumﬂmwmﬂamaﬂmu(memﬂum)

Week/ﬁ’ﬂmﬁ@ Day/‘?u‘?f 2? 1. 'U 1-/ /Q—S’LQ— Buildiﬂg/’eﬂm? Ng&

N - Befors Start Q’Manual MAutomatic Remark
Description / s1eiazia8n . a a 4 v o a d wa ea
NaUMAAULATRY UlATaInAEda | AULATRIA LR MEMR
Air Cold Systemv } N/A N/A
FEUUTYUNEATNTaUAERNA
oolant W Level ord b a : a
Fosant Wi Level oo {1, (o[ INA [ o, oyl ] NA
Wuiinszdinitssunmaaiau
Water Temperature Record N 5
tufingaiugiinszingasdau (C/F) Y{) C Yo ¢
Oil Temperature Record NA N/A
e |CuingoamninaiueTed (C/F) &
3 [ O P 7o 751
L8 [Tuinusadiniviuwites (PS1)
& |Oil Level ri s o i o
=2 h‘evevResco-d‘_ L Im, [Awu, [ 1NA []m,M/wm,[]N/A
€ |Tufinsedininfuwtes
= |Speed Record
[=
v « A
£ [Tuiinarrmidaseu (RPM) B N
& [Belt Tension N N
2 pomdsananig
[&)] o
5 Smoke C'on(iljtlon R N
anmwieNATy
Diesel Level Record f@éz 6 60
Tfinsziiafdos | 1T T4 Ams
Testing Period ( Min, ) NA 10
AMUNUIAMAARY ( W7 )
Engine Operating Hour (Reading)
HATINA I UTRATES (AnTmad) / 3 S0 . f 3,850 N,
Vibration & Noise NA
Lo [mifussiieuuasidie N
= :
z Greaie&Bearnng RA N
L2 [Mrsluazgnil
& |Pressure IN Record ) 3
= 1. . &
£ |tuiinussiumada (PSh / (ban O F§7 ’50 }7&1
= |Pressure OUT Record é ) .
=} o - -
B [Uufinusedunnsesn (PSI) / (bar) , O Fjl 1&50 FS7
@ [Pressure Relief Valve i
o e M N
€ [nhmugusiy N
a  |Solenoil Valve
Trauadt 1da N N
Battery Condition
=z o N N
& [anvuunwme?
& |Distilled Water of Battery
& hhinduuunme? ~N IF D{
5 Battery Charge_r: N N
B [amgfnunee?
o) |Battery Valtage Record
© |« o
£ |idinusaineulnimss ( DC volts )
8 |Battery Amperes Record
tufinnszualW¥amss ( DC Amp. )

Remark / wNTENUR %

——— —

Note : Please Mark N/A if not applicable , ¥ Normal, X Abnormal / ngaunls N/A dnlsifideyn , v dnd | X laidn#

Done By / aniiunilme Checked By / asadaulas

Signalura.fmm%v{ oL O Signature / @78 . Sup. ) Wamidna) Signature/anal
2 ... oW

Date / Fufl f%/"?‘U]é)Y Date / Fufi . Date / ¥uf .. Q8 ..06 /2 66 7

Time f 3@ /4 80 }( Time / 41981 ... @_ 9@, Time /W98 ...

FM-ENG-014 (Rev.01)



$

Week / fdav

Generator Weekly Checklist

SMART
=STATE
SOLUTION

lusranumsnsiagauazastudalivdrsasdssindilany

al Dayiudt | . Y [ 9. [ &8P

Building / @1A15 | m

. - Before Start 4™ Manual [4 Automatic Remark
Description / s18IazL28A , o & a & ¥ - Y e o= =
NAUNITLAULATRY LAULATRIAENA mums’amm‘iuum “N"IEILMI?J
Air Cooled SysteT N/A N/A
TTULTLNBANINTAUAI R N A 4 1
Cozlant\iVatuerLevel Recc:’rd [1M. [ X6, [ ] NA [] ﬁq'%ﬁ“‘ [ 1NA
TuinseAuszunamuian
Water Temperature Record
‘= ) a¥ u o o ‘:\ . 62 d 2
2 |UuIngangiissIngaAINgan (F)/ (C)
2
& il T
8 (:)‘lldemperaiu;e Teczrd . NJA N/A
fé Uunngauangiunduiarad (F)
E’ Oil Pressure Record ~
E |o a o ¥ . 4 -
S iunnuseshdwaTes (PSI) / (bar)
O
@ i 4 a s a
e ?":evelvRefoid . LI, [ 1WN, [ ]NA (1@, 01w, [ ]NA
< [TuhnszdAinihiuntas
(e}
g }
5 |Beit Tfnsmn N/A
ANINFATEINU
Smoke Condition N/A
anwaNady
Diesel Level Record m
e | S
Vuiinssduninsiuing ST
V|br§tion i Noise N/A ﬂ
< |mafuszifiauuandus
I ;
£ Grease & Bearing N/A ,d
-
Z |wstiluazgniin
-
[ * N
$ Spied Recoﬂrd N/A / S\o o 70 v
& [Tufinaosidazau (RPM ) — .
£ |voitage Record Phase-Phase / fina RS R.coiinil ST sl o TRl e
S e a o 5
b3 = N/A  N/A N/A c
§ [Sunusunfoulabin  |Phaso-phase /vl ST e v 5T . 228
= | Volts / Tadwn ) Phase-Phase / dila TR
©
g ereguency:‘?ecord N/A ‘E_'O Ffz
2 Tudinanradni (Hz)
Frequency Stagility N/A N/A
AOTUNINATNE T
Battery Condition N
ANNLLALAES
. [Distilled Water of Battery N F l"
§ [wnduwuning? - 1 Oi
fad .
« 2 .
& BatteryChargfr N A(A»o th \[
= wafuuames Al
E Battery Voltage Record v 7 _V
S [dinusaindeulwihass ( DC Volts ) N z ‘2 )
(o] o T
& |Battery Amperes Record ‘\/
B |tuiinnszualuiamss (DC Amp. ) ' e '5“', /0,
= N : .
8 T‘estmg Period ( Min. ) N/A 10 V‘lﬁ
FNNUIBMAGEY (W7 )
Engine Operating Hour ( Reading ) 3 L' N 6 H i
. P 3o = Start. .. O ........ h30 m  Stop..M™ O h Gm
HRFIHATUAUNTITNTHIB AT (SnTimad) .
Remark / wanenun %‘)eﬁw&@pw ..;\
Note : Please Mark N/A if not applicable , ¥ Normal, X Abnormal / ngeunlal N/a fbitdeyn, v Und . X bivnd
Recorded By / amiiufining Checked By / ngaasaulng Verified By / niumaunsaaanilag
; -
Signature / aGIFY (Tech. / 1) Signature / ey (T Signature/ansLgu( Bl\g}'ﬁi’nn":mﬂﬁ'\s)
I -,
................ = N / . o 0 v m'ﬂ. 67
Date / Tu#i “/67 6‘7 Date / 3ufl /4“9 3 6 9‘ Date / Ju#l IL
13 . .,
Time / 1387 ,‘30@ TIME /KA oo TIMe /4987 oo

FM-ENG-013



Week / el

2 IDay/i'uﬁ

Generator Weekly Checklist

lusrasumsasiagauiasasiuiinlnidrsasdssirddnne

o Jh ] B JRSHF

Building / 21A15 M“ ”
—————

]

Control Section / #2ugARLAN

. - Before Start @' Manual Automatic Remark
Description / s1&iazi1R8m . =y rs =N e T4 e em
NAUNIFLAULATEY LAULATANANEHNA mumimam‘fuum ‘-'IN‘TEIIMII.I
Air Cooled Systerr 5 N/A N/A /J )
fEUUsEINEANTRuM N nTA
1
(.:'oc;lant\iVatrerLevel Record [] F‘h'[ﬁ" [ ] NA [ 1.1 ]/{61(3'4‘ [ ] NA
TUNNIEALUITT LA NFRYN
Water Tempoerature Recard
» o a a¥ . Q 0 L 93 é/
; LUNNYEUUANUIISINRIANTEU (F) / ( C)
=
it Te ature Record
.\,g Ci| T mper: =‘u;e ? czr . N/A N/A
2 [Uuinguamiuniuagas (F)
g
=
~ |Oil Pressure Record .
3 - F5f ABHY Koad
S |iufinusefminfusia (PSI) / (bar) 5 31 Lf KP -
[&] T 17
@ |ni : a LY
o ||OUtevel Record [ 1oh, [ Y, [ ] NA LR
c |[tunnszauiduaTes {
[e)]
& [Belt Tension N/A m
ANNAIEIENIY
Smoke Condition N/A N
aniaaady ;
Diesel! Level Record 9 .
v - | %37
Tufinsediuuniudiem /L,/ 312 w7
Vibration & Noise N/A I'\/ .
e [maduaniiewasde
= 5
2 |Grease & Bearing N/A
‘c o - N
Z |anrziuargniiy
8
[
E Speed Recc:rd N/A N .
€ [tuiinAamdaseu (RPM ) S .
E Voltage Record |Phase-Phase / Aitla RS RS..&20 st o20 Lom L5
=1 o A J e ’ — |
8 tdinuasinfoulsih  |Phase-Phase/dda ST [ NA - NA - NIA RN?‘&‘}SN ......... O/ N.... ; ..... g .
= ( Voits / Tadw ) Phase-Phase / dia TR
g Frequency l?{ecord N/A \50 H
% uiinAE i (Hz) -
Frequency Sta:)ility N/A N/A
ROMUNINANT LA
Battery Condition ? 6 \3 V
ANWULGLAET N ~

Distilled Water of Battery
UNAUULRAET

Battery Charger
FoFuLImAeT

Battery Voltage Record
Vuinusaadaulndimss ( DC Volts )

Battery Amperes Record
tufinnzzualniimss ( DC Amg. )

N
N,
N
N
N

Testing Period ( Min. )
AAUNENARAL ( WIT )

N/A

Engine Operating Hour ( Reading )

o o o P
HATINATUIUNITNIIUIBATRY (3nHAaT)

st 0.

Remark / NHIEUR

Note : Please Mark N/A if not applicable , ¥
Recorded By / amiuiininy

Signature / &%

Date / 33 . }7

Time / bAB7 oo

—

Normal , X Abnormal / ngnunla N/A #li

Date / AUR ooy

Tima /4987 ... 0

a. v Ui, X 'bidng

Varified By / nunsumgisasuing

Slgnature.fmmgg[ BMJ@;%N )

STIRLEY

Date / Ui

Time / 387 oo,
FM-ENG-013

12



Generator Weekly Checklist

3 susse
SOLUTION H " o as
lusranunsasiasauriasiuiinlwidrsaslezsrdilans
Week / #mii, 3 Day/3ufi !g/ NO. g Q\béf Building / @1A15 | NS5 I
h
- Before Start i R
Description / s eiazide . eore‘ ad ‘D “I'Vlan:alﬂ .Ij AutoTatlcu emark
NAaUNISLAULATRY inwATasiefia | uadasanludf MUY
Air Cooled System N/A I NA N
fruussneR s fauscueinia
Coolant Water Level Record [] p , [/{ W, [ ] NA [1] 01"1. W, [ 1 NA

[ 4
Puiinsyiuunrzureauden

Water Temoeratura Record i 3 OC‘ 6 ? C.

Wuingaangihesunsmmdon )/ ')

I T
foll emperatu:e Record . N/A N/A
Tiingamgiiunfiuedes °F)

Oil Pressure Record O /9 s I. ‘/574 PS ]

iinussisinahustas (PS1) / (ban)

?'";eve;fef‘:;d . Cloh, [ 1w, [1NA [ 1o o G [ 1A
LUNNIeaLuIiuIATEY

Engine Section / 8aviFaeius

Belt Tension N/A N
AuiEanI

Smoke Condition N/A [\/
gonaishadil

Diesel Level Record g g0 67 ‘3 &

ﬁuﬂnf:@fuzfﬂﬂuﬁm ................................

Wb@tbn & Noise NA . N
< |medunsiflauuasdea (
o -

4-5. Greasa & Bearing N/A . N
H aaseiluazgnilu ;
L
g Speed Record N/A o0 /)
€ [Tuiinmavtsan (rRem ) / 5 ﬂ Y
g Voltage Record Phase-Phase / Alld RS Rs..N020 1. HOD wrR.A2Y]
S [Mufinusunitoulvlh  [Phase-hase/dninsT |NA  NA  NA _ el w200 . 930
s [(volts /Tagin) Phase-Phase / Aulg TR
@ Frequency Record o /7]
€ N/A
g uiinarni i ( Hz ) oo Z

Frequency Stability NA N/A

sounaT N riv

Battery Condition
SNLLRAET

26 4 v
Distilled Water of Battery

wnduwunioe? F % / 7

gamflunins?
7.2V

uiinusaaitasliins ( DC Volts )

Battery Amperes Record

NV
N
S N Avte 95
N
N

Battery Voitage Record
[3- [/ A

tuiinnszualndimse ( DC Amp. )

Control Section / dauganavgs

Testing Period ( Min. ) A
AR MARBL (undl ) o ’Hm

Engine Operating Hour ( Reading ) R 2 / 0 3 4 /0
HAM N"\.'1W1m'lﬂ'.l."l\1‘lu'!i)dl.ﬁ1‘a~l (nfimad Start....7. l/ .......... | B m Stop.s veeh Y m

Remark / name

Nate : Please Mark N/A if not applicable . ¥ Normal, X Apnormal / njaunld N/A dlildiaygn, v und . X o

Regorded By / agiyiinine Chacked By / ngaagaying Verified By / mumaumgisgaing

£
Signature / aneLdu (Tech. / 1ha) Signature / aauly gs p. / Wiwtdng) Shnamwutmm?mmt )
S

Date / fuft 1‘8/’““9 67 Dm/i’un /ﬁ‘ a,v@ ;Q Date / ¥ufl ...

Time /@1 ...."

0.4, 2567
/‘}'I/&i{‘ Time / W@ ... Time / VI®T oot

FM-ENG-013

£}



SMART
ESTATE
SOLUTION

Generator Weekly Checklist

Tusranumsnsrsauazastiinliiidrsasdsedndunne

Day/"i'uﬁ

4

Week / #Uav

Building / @1m19 N S S

Before Start

Description / s8Iz 38R . ¥
NaUMSLAULATRY

4 Manual

a - L)
LAULATRINIEIND

[.] Automatic Remark

IAuadasdnlush N

Air Cooled System
ITULTEUIBATINIRUAI BN A

N/A

N/A

Coolant Water Level Record

: N, [T NA
TuinszALMrsLsAT ey

[ 1ML

[]oi"w,[)/tﬁu.[ 1 N/A

Water Temoerature Record
tuingainginszuioanudau (F) / (C)

-

9o

by &

Qil Temperature Record NIA

-
BLATEIEUR

o A af o 4 o
UUINgMNNUNNATa ( F)

N/A

Qil Pressure Record
- ¥
Wiinusaduniatueias (9S1) / (bar)

O P

Va(Ef

0il Level Record

¥ oo 1o, [ef i, [ ] NA
- » -
TunngeiuuniuiaTa

(1o, W, [ 1 NA

Engine Section / &%

Belt Tension
AAE WAL

N/A

Smoke Condition
lanweiady

N/A

Diesel Level Record
. .k
tuiinrediiniuiea

9%

Vibration & Noise
maduazifieunsnide

N/A

a

Grease & Bearing
a -
ATLIAZYNTY

N/A

ATRINLIIA

<

Speed Record
TufinAaaudasas ( RPM )

N/A

Phase-Phase / Aitla RS
Phase-Phase / Aiwa ST
Phase-Phase / dia TR

Voltage Record
Fufinusandaulisi
(Volts / Tagw )

N/A N/A N/A

Frequency Record
vhddnaanudliin ( Hz)

N/A

Alternator Section / #n3t

Frequency Stability
AnUNAMNE W

N/A

Battery Condition
ANWULIALATT

Distilled Water of Baltery
snsuLLmAET

AN

N
Full

Battery Charger
g fuLnmeT

B

Aute 04 A

Battery Voltage Record
ufinusanaulifiangs ( DC Volts )

7v.3v

Battery Amperes Record
tiinnszualwiamss ( DC Amp. )

Jh.2. A

Control Section / #nvstma

Testing Period ( Min. )
A mMAReL (17 )

Engine Operating Hour ( Reading )
& A o =
HRFMUAWIUNMINIINEBNATEY (3Tn3mad)

Remark / wsineiug

—> — e

Recorded 8y / apiufinlag Checked By { asiagaulan

Signature / anevdu (Tech. / gaa)

Q
Date / Fufl . (26/3"67/67
Time / 13an Hf.zou'

Date / Fu#

Time / L2a1 ( EIG}

Note : Please Mark N/A if not applicable , ¥ Normal, X Apnormal / nganld N/A dnliidlinye, ¥ Und . X itlnd

0. / Wanuneng)

Verified By { vunjungaadaulag

Signature/anmiu( BM Jﬂ'&'n.rl';;mms )

Date / 5uf ...... 2

1A, 181

FM-ENG-013

Time / 387 .....vee

[



2

SMART
ESTATE
SOLUTION

Generator Weekly Checklist

lusrenunisassgauiasasiudalinirdrsasdsz gl ey

Week / dlorsi| L payfuit [T f. (1. g Qbé‘? Building / a1Ag ‘ V35S
e —
- - Before Start 4~ Manual [0 Automatic Remark
Description / giaziaem , a2 a & ¥ - a 4 e am
n’aumﬂmum’i'm LAULATRIAIBIND mumifaa'amTuum ‘WNﬂ!lWWJ
Air Cooled System N/A N/A
FEULTRINEAY TR uA e INA
CoolantWaier Level Record [1] pi’q,[v{;ﬁu, [ 1NA [1 0%'1,[ Wiat, [ ] N/A
Tuiinszduwmssunsanuieu
Water Temoerature Recard » »
[
E uitngeumgithssuneannsdey F) / (0) 21 é? C/
2
z i
1 On;remperatu:e Record . NIA NIA
] ufingoangRiniuedes ()
-B 3 ™
~ |Qil Pressure Record 7
¢ ] b Psi
é atnusadturiifiuiatas (PS) / (bar) &f ‘5 Q/
V] & a 8 a
2] onl_evel Ref°rd [IM. YN, [ ]NA (1] m.{‘/]/mu. []NA
2 |uusnsdinintiustag
(o]
& [Beit T-ension N/A /\/
ANNFamanIu
Smake Condition
N/A
andaiy /\/
I Level R
L'iie.se Le:/er ecord g 9 é g 8 Z’
Sultnssinitufion
\ﬁb@ﬂon & Noise N/A
e [mfunniauends N (
=1 .
"—E- Grease & Bearing N/A
Z |aassilussgnily N
T
& |Speed Record -
5 o NA vo pPm
< [ufinaaaiisey (RPM ) & /LP -
5 |Vottage Record Phase-Phase / i RS rs..HSY 1. . HOT R.HOT
§ Tuinuraniauliiiy Phase-Phase /gula ST | NA  N/A N/A RN 230 SN ¢ ch ™ 28 O
".5’ (Volts / T ) Phase-Phase / dirla TR
© |Frequency Record ~ #
£ N/A 65C [fy
% haitnaonsdloih ( Hz ) N
Frequency Stabillty N/A N/A
AOTUTINATINA I
Battery Condition

Control Section / #augarILIAN

ANMULANET

A

Distilled Water of Battery
e
UINAULLIAAET

Foll

Battery Charger
e fiummed

Aulo 7.2 v,

Battery Voltage Record
uftnusanderlrifmss ( DC voits )

7.9 v.

Battery Amperes Record
Wuiinnszualriins ( DC Amp. )

22222

/3] A

Testing Period ( Min. )
SUMIRREAL ( uT )

N/A

jo ufﬁ'

Engine Operating Hour ( Reading )

HRzaNAIMIINuTe AT (3Ined)

sent ).

220

Remark / NAELG)

Note

: Please Mark N/A if not applicable , ¥

fudil

Signature / gy (Tech, / 414)

L
Date / '3"11'7; 7/()‘“'/5}‘
Time / L3@1 /3 ao

Normal , X Abnormal / nyeurl N/a dliifidays , ¥ Undi |

Checked By / asaanaulay
Signature/i"lui_ -

a
Date / Ui ... [ N

2

Time / k987 ol

I Wanungng)

X bivnd

Verified By / mumaunsasaylag

Signature/aeiTu( BM./SAnagaAng )

FM-ENG-013

1o



Generator Weekly Checklist

g sunsr, .
lusenunsasiagauiaiasiudalnirdrsaslsesrdlany

Week/ﬁ'ﬂmﬁl E Day/Su# fl/ ,,,,, / ON/ 2557 Building / anA1s I NSs

Before Start [Z Manual [ Automatic Remark
neumsiduaies | iuedasdaedie | dueiadnluii WU

Description / s1eiaz18an

Air Cooled System N/A N/A
sruurseAsfaudee A

CoolarltWaLerLevel Record [ N ' [/]’Lﬁu, [ 1NA 0] ﬂ"\,V{lﬁN. [ 1NA
tufinssduunssunamtfou

Water Temoarature Record 9& a N 70 &.

tuiingaumgRhesunuandas (F) / (o)

s

Qil Temperature Record A o

uinquungivitiusies ()

Oil Pressure Record i -Vl

Sudlnussdushauitas (Ps1) / (bar) 5 C) PS' 76 p Sl

Oll Level Record 3 a 4 o
[]m,[/]wm,[]N/A []m,[/fwm.[]N/A

Vufinssdininituetes

Bait Tfnsuon N/A N
ATHRIRIENIY

-
UiATean

Engine Section / €7

Smoke Condition N/A N
anwirdaiu

Diesel Level Record 98/., g 9 2

Tuitnszdininiudin
\ﬂbr«’fttiun & Noise N/A N
nidussifauuanieg
Grease & Beiring N/A N
Fssiluargnin
Speed Record Pl R
NIA m

uiinadasay ( REM ) 4 /&C? © P .

0 A=
Voltage Record Phase-Phase / #ilal RS i ST o TR
Tufnusaedaulii  [Phase-Phase / Anlast |NA N/A N/A RN Q‘go SN 2 30 ™ 2 o
{ Volts / Tagiv ) Phase-Phase / dwla TR
Fregquency Record N/A H
Vuitnan it ( Hz ) \B @ Z.
Frequency Stability N/A N/A
amunward i
Battery Condition
ANMWRLIIAET
Distilled Water of Battery
Wndusunsied

Auiis

L d =~

Alternator Section / A7UAABY

amfiunna?

Battery Vollage Record
Tuiinusaaieuliing ( DG Volts )
Battery Amperes Record
tuiinnszualiifamss (DC Amp. )

[v
N
Battery Charger I\I ~1J A U 7( 0
N
N

Control Section / #augAAILAN

Tesling Period ( Min. )
IR MARDY (1T )

g M) stto? 1/ hgpm Stop&.%.‘..’., e B m

. )
HATIHAMUMYITAATRS (Tinilmad)

Remark / WHELUR

=
Note : Please Mark N/A if not applicable , ¥ Normal, X Abnormat / ngnuld n/A Slilleya, v Und . X bidnd

Recorded By / smufinlag Checked By / asnaaayuing
Signature / apyavdu (Tech. 1 4n9) Signature / anendy (1‘ .

1 Wantintha) Signature/meiBu( BM/g¥annsaang )
Time / 381 /VN ? Time / 1781 '16"

Y L R
Date / §ufi /QO-NG? Date / §ufl ...
Time / 13@1 /92(’)'{_

FM-ENG-013



s Generator Weekly Checklist

’ AN
SBEYTION H o o ar
\ »lusanumseasaagauaiasiifialiiidrsastssirdil oy

Week)ﬁ'ﬂmtf & Day/uit 9—’//7”"/95‘47 Building / @1A"$ | NSS

o ‘, Before Start IZ’ Manual [1 Automatic Remari
Description / s1eiziasn \ a & a & v - a 4 we am
NAUNTLAULATRY IAULATRINEIHA lﬂuLﬁ?ﬁQ@ﬂTuNm 'DIN"IEIWIQ
Air Cooled SysteT 5 N/A N/A
ITUUTEUNEAINTaUAIBRINA
Coolant WaE'er Level Record [ ], yfgﬁu, [ 1NA 1 lﬁ;’l,[ﬂ,w'm, [ ITNA

uiinseiunssunamauiau

Water Temoereture Record / q, c N é q d B

Wufingaunginheninemwdou (F /()

Oil Temperature Record
. y al o 0 NiA NIA
vunngeumuunduaes (F)

Qit Pressure Record U /Dﬁ / \76 42 5 i

@ o ¥ oo 4
uuﬁmmmumuummq (PS1) / (bar)

2 < -
Engine Section / d21umdageius

A [ 16, [, [ ] NA C1d v, [ N

1uinszmnnsuATes

Belt Tension

- N/A N

ANNTIA W

Smoke Condition NIA

ANIMINIATY /\/

Diesel Level Record -92 2 88 &

¥

Wufinssdinhusien

Vibration & Noise N/A N
5 msduszfauuandne (
4 .
2 |Grease & Bearing
38\ >romse & Bea N/A N
,é snsziluazaniiu

Speed Record _;
-§ pimmstans A 500 fz.
£ |tuiinacsdareu (RPM ) < y
g Voliage Record Phase-Phase / A\Wé RS N o [,
= o o y
&%, uunmmmfmu‘lﬂ'ﬁﬁ Phase-Phase /AlaST |NA  N/A  NA RNZJOSN ..... ?3@m230
5 |(Volts /Taen ) Phase-Phase / Auia TR
k| Frequency Record ~ /L/
e N/A «
% Waitnanaudlne ( Hz ) bO Z.

Frequency Stability
3 N/A N/A
A0MUNTMAMT WA

Battery Condition
ANMULALART
Distilled Water of Battery

N

nduuumee? [\’ F U / /
N
N

Battery Charger

ARSI GES

Battery Voltage Record
TuiinursiaBauliimss ( OC Volts )

Battery Amperes Record N / 4‘ . r A

uiinnszualviiames ( DC Amp. )
Testing Period ( Min. ) N/A / & P 7h’
NUIRIMAREL (AT ) H
Engine Operating Hour ( Reading )

» o ‘:‘»a Start.&. Z” ...........
HETINITWINNTITAIULEATRY (‘i"lf@lﬂﬂﬁ

Control Section / daugARILIAN

Remark / w15

Note : Please Mark N/A if not applicable , ¥ Normal, X Abnormat / nyaunla n/a bildeya, ¥ dndt . X ‘Witnd
Recorded By / 9mfuining Verified By / munaymsaagaulag

Signature / AgeEAY (Tech. / gh4) Signature/anendu( BM./gSAnganans )
h\

YE ~

Time / 191 /""0\5”‘ Time / 1981 ... ZAHWZSW

FM-ENG-013 "



SMART
ESTATE
SOLUTION

Week / §1lony| Zf

Generator Weekly Checklist

lusranunisasrgauiasasiuiin i drsasdszdrddans

Building / @1mg ’ NSS

Description / s1eiazL3an Before Start Manual [ Automatic Remark
escription / 1EIast \ ; . i
raumanueiae | fuefasiesile | diusdasnlud® LU
Air Cooled System N/A - N/A
FELUTTLNEAMNTUABRINA
C'O(:lant\iVat.‘ferLevel Rectrd [] pi'q, T [ 1 NA [ ] ;q'wﬁ“‘ [ 1NA
tuhnsziuissunepuiau
Water Temoerature Record C/’ -
b, v
g Vuiingaumgiithszunaaanuda (R /() lﬂ \ éq c
=
Oil Temperature Record
o [0 SorpereL Reood NA NiA
2 |[Tuiinguugiiviuates (F)
o
£ - ;
~ |Qil Pressure Record i
3 G pgi Y3 Psl
£ |tumnussdiuniniuazes (PSN) / (bar)
Q
@ loi s . ; p
C 0"l'eve'vRef°:d N Cl1om, A @, [ 1NA [ ]6n ,L/]Lmu. [ 1NA
£ [ulnsssitnifunias
[o)]
5 |Belt Tension NIA I\]
a4
ATTNTNATENIY
Smoke Condiltion N/A
anmiadiadu J\I

Dlesel Level Record
.. ¥,
tufinseiudniudiea

880

“|Vioration & Noise N/A N
msduszifauunziie (
Grease & Bearing NA N
ssiiuazgnilu
Speed Record = , 3

1560 AP
uiinAgauidaseu (RPM ) bOQ Ky '

Voltage Record

Phase-Phase / Auln RS

Pudinuranantviin

Phase-Phase / duWa ST

N/A N/A N/A

( Volts / Tagiw )

Phase-Phase / fwla TR

i
qUU U0 qoo

Frequency Record
uiinamuil i ( bz )

Alternator Section / #1vursastuils

N/A

Frequency Stabllity
gorunmassaligh

Battery Conditlon
ANTNLLAIAIET

Distilled Water of Battery
UNAUULIIAES

N
Fu“

Battery Charger
gagiunmad

Avto vy

Battery Voltage Record
VuinursiaBeuliimes ( DC Voits )

1.4y

Battery Amperes Record
tuinnzzualvifamss (0C Amp. )

oA

Testing Period ( Min. )
AUIRMARSBL ( U1H )

Control Section / AugaATLIAN

Engine Operating Hour ( Reading )
HRSINTIMIUNITIIUI B AaEY (aanilinad)

Remark / WHEILUG)

Note : Please Mark N/A if not applicable , ¥

Becorded By / smTufining

Signatura / ‘Q‘ﬁu (Tech. / 919)
Iy

it DBIDN 6
Time / 4281 /317!57—6'

Normal, X Apnomal / ngan'ld Nva #lidiaya , ¥ Unfi |,

X iund

Signature/anmviu( BM/g¥aneanang )
Date / Fudl g’%db‘ .
L, 2967

FM-ENG-013 18
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& Generator Weekly Checklist

SOLUTION - A B
lussaumsnsissauiaasiniinliidrsastsedirdnn

Week / dilans|  { Day/Sufi élﬂc)/gﬁé'f Building / a1A1% I V35

o - Before Start i Manual [0 Automatic Remark
Description / s1gagLasmn . a o a 4 v a a & w o am
o NAUNSLAULATAY WulATaemeia | tAutATasamlud® WHELIAG
Air Cooled System N/A N/A
rsuussuvrnnfaudonsina
Coolant Water Levsl Record [ ﬁ‘»q.[ d. [ 1 NA (] ﬁ‘»,] ,%Lﬁu, [ 1NA

¥
Muiinszdudseuiaasuieu

Water Temperature Record - -
; I8¢ YO d

Uuingoungihesineanudeu (F)/ ()

i t
('.J'll-Tempera.u:e Recird . NIA NIA
vuingoungunaiuetaes (F)

Ol Pressure Record -

W o O P31 15 P57

Muinusadusinstiuates (PS1) / (bar)
A Loval Resord 4 (1,0, 11N Ly, . €1
tuinseduiiuinse
Bealt Tension N/A N
AR

Smoke Conditlon N/A N
anntady
|Diesel Level Record Yy e g 7 é
w ¥ oo
uuﬁn%ﬁuuqnuﬁ“a s ey [EeT——
Vibr?tion 5 Noise N/A M
meduaziauasdeg
Grea:e & Beiring N/A N
sziinazgniln
Speed Record l R
N/A (’9@

Waiinaandarau ( RPM ) i 5 Pm
Volta - o el

ge Record Phase-Phase / AtWa RS RS.. ST.
thiftusuafiaulni  [Phase-Phase/diiasT |NMA  NA  NiA RNQ%OSN QZOTN %0
( Volts / Tagi ) Phase-Phase / AWd TR
F:ec‘quencyfecord N/A 50 H Z
Tiinannd i ( Hz) .
Frequency Stability N/A N/A
soTUnATINEYR
Battery Condition
ANTNLLINAET
Distilled Water of Battery

Engine Section / #auussasens]

a

NLUA

Alternator Section / @13ueaag

Conitrol Section / mu‘qmmuﬂu

Thnduwunied N FU’
Battery Charger A "‘

prflumngs N vig 9‘/‘ AL
Battery Voltage Record
ufinusaaitaulyiias ( DC Volts ) N 2 7. , V.
Battery Amperes Record , 5 L, /A ,
uiinnszualmes ( DC Amp. ) N : -
Testing Period ( Min. ) N/A 0 3 m\f
ANAUINMAGRL (W ) /{

Engine Operating Hour ( Reading ) &l’ 2 o z ,@
mltmﬂ":mum?ﬁﬁmwmm'?‘m (anded Start ceenndeTom o Sto // [N B Shed |

Remark / NUELUG)

Note : Please Mark N/A if not applicable . ¥ Normal, X Abnormal / ngaunld N/A dbideya, ¢ Und . X bind

Recorded By / antiufinlng Verifiad By / nunqunsrageylng

Signature / iy (Tech, / 44 ! i\'ﬂ“\fﬂi’!e) Signature(’aﬂma'u( B AANEATIATT )
WUJ A— i CONS B

Date / 3ufi . /.":7./6')’ Date / Tudl g Siet -~ Date / U .o T

Time / 191 9‘1{' Time / 4281 m @‘/ Time / 381 ..., _gﬁﬂ'2567

FM-ENG-013



Generator Weekly Checklist

ESYI\I'E
e SOLUTION ° ar Pl
lusanunisnsiagaulss qmmm‘lﬂﬂﬁwmﬂszmﬂﬂmu
Week / §Um ? Day/3uf} fj/ i R (3 ? ‘% 7 Building / @1ans ‘ {\ $3
L - Before Start Q/ Manual O Automatic Remark
Descnptlon [ FIGRSLARA | a - - ol w a o as e
ADUNTIAULATEY uRTRnqeile | \WuATasenlush NHELUG
Alr Cooled System NA N/A
ssuusseRseudh e s
Coolant Water Level Record 1o f . [ 1NA (] Fi’T,[VﬁIﬁN, [1NA

¥
Puiinssduunrsneaidau

Water Temoerature Record , / 9 d- 7 6 C .

Tuinqrungishszineaandeu (F) / (o)

Qil Tempera:u:e Record . NIA N/A
Tuiingrangivifusias ()

Oll Pressure Record 0 P 5 ) §146 Pg ]

tufinusaushaustes (PS1) / (bar)

Engine Section / §ausianeeiusy

PRiovel Rocord 1o, (7, ] NA [ 1o, (0 . [ ] NA
Puinzzdininluieia
Belt Tension N/A N
ATHNAEIL
Smoke Condition N/A {\]
anwNIAdy
Diesel Level Record .8 E? 6 @ | t’
TuRinszainisuiiee
\.fibﬁlniun & Noise N/A
< |mifunziiauusmiug N (
(=1 .
£ Grease & Bearing N/A N
seiluazgnilu

Speed Record N/A b oo R /0177

1ufinasnanasey ( RPM )
Phase-Phase / diia RS Re. 40T o HOT = 319

Voltage Record
Tuitnusandauliih  [Phase-Phase / AiasT |[NA - NA N/A RN 230 SN 22,3, ™ 930
(Volts / Tag ) Phase-Phase / Al TR T
Frequency Record A(

tuinaondlii ( Hz) WA ‘50 Z.
Frequency Stazility NIA N/A
lagunanaamd i
Battery Condition
ANLLAIET

Dtstllled Water of Battery
WndusLnmed

‘Alternator Section / €uLsrag

Foll

Battery Charger
pmfiunnas

Auvto 2Y.9 v

Battery Voltage Record
thifinusaipdaulifanss ( DC voits )

£7 Vv
Battery Amperes Record

tuiinnszualimga ( DC Amp. ) ’3 : ’ A -

Z2 =2 |2 =

Control Section /qummuqu

Tesling Period ( Min. ) N/A /O 1.(7’%

SMMUIRINARBL (WT )

OinEBRErEig Hour(Resping ) Staﬁ-&.f?.z h/om Stcp&z‘Q h?om

g_nnm"mmuﬁwﬁﬁnuﬁmm?m (annfwad) | e el Mo S0P

Remark / WHEILUG)

5——‘————;_____________

Note : Please Mark N/A if not applicable , ¥ Nommal, X Abnormal / ngaunlé N/A ibifdera, ¥ Unit , X biund

Recorded By / amuiining

Signature/anaru( M /g4amsatang )

Signature a'!uﬂu (Tach, / #14)
/g)ho;/ ﬁ,{

3 £
o fsm’ w/zr i o
Time / 1981 . Time / 381 /2 W Time / 1a@1 .

FM-ENG-013



SMART
ESTATE
SOLUTION

Week / flani 9

Generator Weekly Checklist

Tusanunisasregauasastuinliidrsasdsz g ang

Day/i'uﬁ.

Description / s1eiazi@an

Before Start
nauMsIAULATRY LA

Remark
NHIELIA

] Automatic
\AuLATasdnlusis

IE"Manual

& v oo
UbATAIMNIAUNA

Building / a1a19 l NSS

Alr Cooled System
sruuzzIER N audnetnia

N/A

N/A

Coolant Water Level Record
¥
tufinszduinrsineanuiau

L1, (@, [ ] NA

[ ]ﬁ'\.[\{tﬁu, []NA

Watar Temoer?ture Record
Uuilnguaugivssuteanufeu O/ ()

11¢”

YO ¢

Oll Temperature Record

uiinasradasau ( RPM )

‘s
2
& h NIA NIA
= Tungmgiunaiunias (°F) .
§ 0Oil Pressure Record 0 f s , \/ 6 P S,
S tuiinusadisinfustas (PS1) / (bar)
% Ol Level Record L1, [\, [ 1A (1 oi"q,[ifltﬁu, [1NA
< ufinszdtiahusates
L%» Belt Tension N/A
AN N
Smoke Condition N/A \N
anmushadi
Diesel LeveLRecord gy y7 9 b4 (Z
uinssdnhausien A i
Vil:rr&llticn & Noise N/A ,\{
midusziauuanio (
Grease & Bearing N/A
asriivazgniiu N
Speed Record N/A 1600 Kf M

Voltage Record

Phase-Phase / Aiva RS

Vuitnurawniaulviia

Phase-Phase / #lrla ST

( Voits / Togm )

Phase-Phase / s TR

RSOSSN et

N/A N/A N/A

Frequency Record
Puiinarwdlviia ( Hz)

N/A

50 fy.

Alternator Section / #vuwnrinds

Frequency Stability
agnmaru v

N/A

N/A

Battery Condition
ANWLLRIAET

N

Distilled Water of Battery
£z
WINAUULRRET

Full

Battery Charger
gaanfuumne?

/111/7!0 3.4V,

Battery Voltage Record
sfinusaisitenlvifansa ( DC Volts )

2Y.1v

Battery Amperes Record
Tuiinnszualiimss ( DC Amp. )

/8.4 A

Control Section / daugnAILAN

/8 1y

u_gnuiwwmrﬁwnmmm?m (wininad)

Tesling Period ( Min. ) N/A

AMurs AL (U )

Engine Operating Hour { Reading ) 3 ] p_g o
Stal't‘fz hQ m Sto 1’2 .......... hg ......

Remark / UNELUG)

Note : Please Mark N/A if not applicable , ¥ Normal, X Apnormai / nqeunld N/ dlalitiayn , ¥ ndt |

Regorded By / amTuviniag
Signature / a1eudu (Tech,  4ns)

J 0y
?Om -

Date/ dud 57 LN T 8

Date / Jufl ...

Time / 3@ ...

X bidnd
Verified By / nuvaungasaalng

Signature/aerdu( BM./g4Anmsanans )

e

YLy

FM-ENG-013
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s ESTATE

Week / #Ua1i|

SMART
5
SOLUTION

Day/Au#

IT

Generator Weekly Checklist

IUiﬂﬂaqunqimi%ﬂauLﬂ%rgnﬁqLﬁmlwﬂﬂdﬁsﬂeﬂeﬁ'\ﬁ'ﬂmﬁ

Building / @1@a1g

| N SS

Description / s1siagi@an

Before Start
naunSLAULATAY

4 Manual
a - LA |
LAULATAIAEIND

[0 Automatic

Qs

iAuLATasanluH

Remark
NNELUR

Air Cooled System
ITUUTELNEAN AU EEINA

N/A

N/A

Coolant Water Level Record
Huiinszduiszinemada

[ 1o if i, ¢ 1 NA

[ ]oi’w,b/(uﬁu. [ 1NA

Water Temoerature Record
Vuingrungithszineeaudeu () / ()

W

AR

<

Oil Temperature Record
vufngamgiirdtinasas (F)

N/A

N/A

Qil Pressure Record
i . ¥ o
thafnussiunatiuataa (PS1) / (bar)

o psi

T4 PS

Oif Level Record
o o ¥ . 4
Hufinssdiinsiusiag

[ 1o, [N/, [ 1NA

( lﬁw.[v{uﬁu,[ 1 NA

Engine Section / dnpTaserus’

Belt Tension
ANNFNEN WY

N/A

Smoke Condition
amwaniadu

N/A

Diesel Level Record
Yunsedinintudis

6712

Vibration & Noise
mrduaziieunazdes

N/A

-

Grease & Bearing
aseiluazgnilu

N/A

ATasniin

<l

Speed Record
uiinasniases (RPM )

N/A

Voltage Record Phase-Phase / AlWa RS

Mifinusaadaulviln  [Prase-Phase / Aua ST

(volts / Tagn ) Phase-Phase / A\Wa TR

N/A N/A N/A

Frequency Record

Huiinpandlid (Hz)

N/A

Alternator Section / g2

Frequency Stability
A0MNWATINE Il

N/A

Battery Condition
ANNULILAET

Distilled Water of Battery
nndunumnined

Battery Charger
Terfuunme?

Battery Voltage Record
- -
Puiinurariauliianss ( DC Volts )

Battery Amperes Record
ufinnszualiames ( DC Amp. )

Control Section / #augaAILAN

Testing Period ( Min. )
IR MAREL (U1 )

Engine Operating Hour ( Reading )

AR LT ITRd (Sanflad)

[’

Remark / MalneiLwg)

Note :

Please Mark N/A if not applicable , ¥

Recorded By { aptiufining

Signatura ( aneelu (Tech, / 41a)

o

Time {

4.0v%.

[ [ IO A

Signature / A8k

Normal, X Abnormat / ngaun’ld N/A dbidfera, ¥ Und |

Chacked By / ng9agayuiny

Date / $uf ..... 02.7 r”@

Time / v3@1 .

ach, SuplY Waminadng)

X iund

&

FM-ENG-013



e SMART
ESTATE
SOLUTION
Week / ﬁ'ﬂmﬁl ! Day/Aun

Generator Weekly

Checklist

Tusrgnunsasrsgauadastiuiinl i drsasdssardlany

g/ - g 9567 Building / a1A"s | VSS

ssuussuTuAuauinenia

o - Before Start M Manual [0 Automatic Remark
Description / s1giagLagn . a & a d v a a & e e
NMAUNTLAULATAY WiuATasAea | iulATasaniutia WHIEIUG)
Air Cooled System N/A N/A

Coolant Water Level Record
¥
Tuiinsziuissinnmnauiay

[ ]ﬁn.[ﬁu,[ 1 N/A

(1 dn, v i, [ ] NA

Water Temoer?ture Record
Muitngrangilirssuenaadeu ) / ()

pea

s

Ol Temperature Record

uinquungdiirshusias (F)

N/A

N/A

Qil Pressure Record
\uinusadusintuedas (PSI) / (bar)

C pst

vy PSI

0il Level Record
[ 3
Hufinssduunlusies

[ 1o, (v, [ 1A

(1o, 6/, [ ] NA

Belt Tension
AT TR ]

Engine Section / #3wiAT e

N/A

Smoke Condition
amwasiadu

N/A

Diesel Level Record
¥ -
Tuiinsedinntuiias

¥70

Vibration & Noise
nedusziiaunasidae

N/A

S

Grease & Bearing
sziluazgnily

N/A

ATendin

<

Speed Record
ufinAanuidazay (RPM )

N/A

Voltage Record Phase-Phase / @ina RS

tuinusaaiaulni  |Phase-Phase / Aula ST

(Votts / Tadw ) Phase-Phase / Aiva TR

WAL MR N 830 250 1239

DS ST TR

Frequency Record
1fuitnan s inia (Hz)

Alternator Section / 871

Frequency Stability
lanunmaraiividh

N/A

Battery Condition
ANTHLLIALAET

Distilled Water of Battery
WindluLines

Battery Charger
eefuumnes

Battery Voltage Record
uiinusaadaulyifiann ( DC Volts )

Battery Amperes Record
tiinnszualnimes ( DC Amp. )

Control Section / daugAAILAN

- - - -
HRFINTIWINNM I uTaweTas (sanflued)

Testing Period ( Min. ) N/A

AUIRTAGRL (UH )

Engine Operating Hour { Reading ) AN Z Mo é J()
Start..& ...... o h m Stop.& L’ 2 ......... R m

Remark / »aneiLg

o ———— —— 5

Note : Please Mark N/A if not applicable . ¥ Normal, X Apnormal / ngaunld N/A Sty , ¥ ndi . X 'biund

Hufinl
Signalurs / aq@vu (Tech, / 1ha)

....... L2
Date / Tuft 3//;" %’/é‘/

Time / 19" /&‘@71"

Date / '3‘11'70' “2 ;i ?

Time /387 T

dho )l Findndrg) Signatum;a1a|,ﬁ‘1n:2:::;nﬁqm: )
q@

Date / TN ... fl
Time / FI® o
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Week / dUmvi} Q

Day/Su#i

Generator Weekly Checklist

Tuseaumensiasauadasiiiinlnwdrsesdsedrduany

|0 //&/‘z//

Building / a1ag

9541

Description / $7eiazLdun

Before Start
naumsLAuLAI

Wuadesieia

] Automatic
iAuLASasanTudd

[ Manual

Remark
NNEUNR

| s

Engine Section / dxedaseus

Alr Cooled System
FrULTsINERMLTR A EeINA

N/A
pa

N/A

Coolant Water Level Record
¥
tufinssdudrsuieaufen

( ]ﬁ"w.[ Wi, [ 1 N/A

[ ]m"\.[/(w'm.[ 1 N/A

Water Tamnereture Record
Tuiinguaugiirssureanudau () / (o)

ped,

tgc’

Oil Temperature Record

uiingomgfhatiuedas (°F)

N/A

N/A

Oll Pressure Record
- o
tuitnusadusinfuetas (PS1) / (bar)

¢ ng

79 Psi

Oil Level Record

aitnrzdudhauatas

[ ]m‘q,[v(ﬁu, [1NA

[ ]lﬁ'ﬂ.wﬂﬁu.[ 1 N/A

Belt Tension
ANy

N/A

Smake Conditlon
anwEdIATY

Diesel Level Recdrd

Tuinssdiniiudien

Alternator Section / dnusasrinila

Vibration & Noise
msduazifisuuazdes

Grease & Bearing
qisziluazanilu

Speed Record
tuiinmrmidasay (RPM )

Voltage Record Phase-Phase / Al RS

Niftnuznadeullh  [Prase-Phase/ Awla ST

N/A N/A N/A

{ Volts / Tadw ) Phase-Phase / Aia TR

Frequency Record
Tuiinmamilyi (Hz)

N/A

Frequency Stability
aounImANHETHA

N/A

Controt Section / #augARTLAN

Battery Conditlon
ANWRLIANET

Distiiled Water of Battery
wnduuummed

Baltery Charger
qamfiunuwe?

Battery Voitage Record
ifinusasitaulihng ( 0C Volts )

Battary Amperes Record
ufinnszugliliamss ( DC Amp. )

=z |2 | |=

Testing Period ( Min. )
duanaaaRaL ( uii )

N/A

Engine Operating Hour { Reading )
HRTIFLUNI BRI (niied)

Start..........

by 50

Remark / w3g%n

Note : Please Mark N/A if nat applicable . ¥ Normal, X Abnormat/ ngaunld NiA dlifidaye , ¥ Und |

fudinl

Signature / 1“&‘“ (Tech. /'414)

Date / Tudi .

Time / 1381 .5,

/o %#%/47’
)45 L

NECKE D 7 l‘lnlal‘}"z'l

Signature / anendu {T ! B 1 Wamirda)

Date / i’uﬁ —

Time / M8 .. b

X bind

Date / ’W'/I

Time / 6981 .

Slgnature/anaidu( am.@l’nmgn—w )

1 9 Lﬂﬂ 2567

FM-ENG-013
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e o Generator Weekly Checklist
ESTATE '
lusrgaunisasagauirdasiuiininidrsasdserdlany

Week / diloi| 9 Day/3ufl {7/ IN'”/ 2567 Building / @ang | I\ §§

] - Before Start 4" Manual O Automatic Remark
Description / s1aiagiasn , a I PR I S
NMUNTLAULATAY LAULATRNA®AD Lﬂukﬂ?ﬂ@ﬂﬂtuﬂﬂ “ﬂ"nﬂ&ﬂﬂ
Air Cooled System N/A - N/A
sruuszineatnfaudatenin
CoclsntWa;erLevel Record [ ] Dl‘ﬁ.[‘/]/Lﬁu, [ 1NA [1 ﬁﬂ,[ﬂtﬁu. [ 1NA
tufinszinizsinemnnuiau
WslerTemoemiture Record Y é d/- 6 7 C ~
E Wuinquugiiszinesnnteu (F / ()
.'é Oil Temperature Record NA NIA
¥
3 [tetngoamgtibtiusdes 6
o
£ >
- R .
= oll Pressure'e::om 0 fs’ \/[/ 705,
2 ufinusaduriraluades (PS1) / (bar)
3 s . : o
(g OilLevelRe;:ord []m,[)/{unu,[]N/A []m,;/fum.[]N/A
2 |iuitnssdusinaluietas
3
5 [Belt Tension NA {\]
AT
Smake Condition NIA N
anidiady
Diesal Level Record ght 3 6[’
et A E - AL
Vibration & Noise NA . N
msduazieuazdes (
Grease & Bearing N/A N
asziiuazgnilu

e Wfé@f; kY "L

Voltage Record Phase-Phase / dlnia RS @ .TR
tufinusaedouliin  |Phase-Prase/dminsT |NA  NA  NA RN .e 50 2@

(volts / Tagn ) Phase-Phase / Alrls TR
Frequency Record NA = H
uitnansidlit ( Hz ) 00 Z.
Frequency Stability N/A N/A
anuNATNE

Alternator Section / fawefasriuila

Battery Condition
ANMLLAET

Dlstllled Water of Battery
mnnuuummas*

N
N
- N Avto 96.7 V.
N
N

RIfunAET

Battery Voitage Record
uinuzaniaulvifimes ( DC Voits )
Battery Amperes Record
duiinnszualudamsa ( DC Amp. )

Testing Perlod ( Min. ) A fo i_((ﬁ'
PR magay (i)

Engine Operating Hour ( Reading ) Starl‘%‘g & 84\3 h / J

ngg:uiﬂmum?ﬁﬂﬂwmm?m {(anilmsd)

Control Section / ﬁ’m‘ljmmuqu

Remark / naeiLug

Note : Please Mark N/A if not applicable , ¥ Normal, X Abnormal/ ngaunld n/a Miiddaye , ¢ Ui, X bing
Recardad By / amTufinlag ' Verified By / nuvaumgassnuing

Signaturs / Mtyu (Tech 1 1) Signatureraraniu( BM/d¥amsanans )

Sl /JZ//M ey ./Q"'H 6 z 1sma 2557

.0 y_(.

Time / L@ . i Time / 4381 .

Time / 17@1 .
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SMART
ESTATE

Generator Weekly Checklist

'lm‘ﬁemumsmmﬂﬂ'auLﬁﬁmﬁ'\Lﬁmlﬂﬁﬁdﬂs@qﬂizéﬁﬁ’ﬂmﬁ

Waek / ﬂ'ﬂm'ﬁl 4 Day/Sud

21 Mg 066]

Building / @1Ans I Nsy

Engine Section / §atuAiaqes

Before Start Manuai Automatic Remark
Description / s1easidsm , - s ..Erd P .D aa B0
NAUNTSLAULATAY iWuAFasiieiia | uaresanludd WAL
Air Cooled System N/A NA
sruusnganiaudheaine
Coolant Water Level Record [ 1dn,[ / W, [ ] A [ 1, [./{ Wis, [ ] A
Mufinsgfunssineaufeu

Water Temner?ture Recard
uiinguaugiuresnganmdeu () / (C)

21 C 7o Q)

Oil Temperature Record

\uiingamgdhifustes (F)

N/A

Ol Pressure Record
ﬁuﬂnuj@fuﬁﬂﬁwnﬁa (PSI) / (bar)

@ po Yo o

0il Level Record
tufinzzdinitustas

SRV REL []m‘m[/{ﬁu,[]N/A

Bait Tension

[pamdanemy

N/A N

Smoke Condition
ammasihadu

Diesel Level Record
\ufinszainintiudien

Alternator Section / #auseariila

Vibration & Noise
mafusaiiauussio

Grease & Bearing
sziluasaniiu

Speed Record
tuiinauidaran (RPM )

Voitage Record |Phase-Phase / divla RS

tufinuraiailaulnif  |Phase-Phase / dula ST

NA  NA NA - 230 o 100 n 220

{ volts / Tagin ) Phase-Phase / Al TR

Frequency Recorg
udnenudiohia (Hz)

Frequency Stability
SOMNMANEIN

Battery Condition
anmunne?

Distilled Water of Battery
ndunumned

Battery Charger
T fiunas?

Battery Voltage Record
Hifnusandauliinm ( DC Voits )

Battary Amperes Record
ufinnszualyiangs ( DC Amp. )

Control Section / #ugaAILAN

Testing Perod ( Min. )
TR meREL (Wil )

Engine Operating Hour ( Reading )
lumuiﬂmumrﬁmwmm#m (anilined)

Remark / naEue

Note : Please Mark N/A if not applicable , ¥  Namal, X Abnormal / nqanld N/A dbidaya , ¥ Und , X 'Wini

u-I

Signature / anendu (Tech. / dhs)

SR Yl

Time /4281 ...

/4. 06 x,

Signature / aney % p.} Fasniintng)

‘ .........

Oate / ufi ... ) Ao ,6
&~’> 8% ¢ . )?
Tme / VIR e e

Signatureraneniu( BM./f3Rmeanans )

Qnm/ﬁ#&mﬁﬁ}z v
Time / v z1m'& 2567
’ FM-ENG-013 86
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°lu'a"1m'|un'limi'mﬂ'auLﬂ%qﬁ'ﬂLﬁﬂ'lﬂﬁ'\d'ﬁmﬂsz'iqﬁ'ﬂmﬁ

NP

Battery Voltage Record
tufinusandauliiass ( OC Volts )

Week / oy l Day/’a'uﬁ | ..,-(1:/ .................. 2‘66‘7 Building / @1a15 ‘ SYR—
= e —
. - Before Start Manual [0 Automatic Remark
Description / s1eiaziasn : a e o a & e
nRUMSLAULATRY Wwuadasdaeile | duadadnluii ALY
Air Cooled System N/A ' NIA
rruussneaufaudaneinia
el ] R L IR A
Water Temoerature Record "2[/ i
E tuftngouugiishssuremanaten (F) / (C) < & é YJ C.'
<z 2 0
_"g Qil Temperatu:e Record , NIA NA
E afinqaungiinatiundas (C°r) -
X oil Pressure Record @BV Yé YD'S 7
[ =
.;o%: ufnussdusihustas (PS1) / (bar) ’ /
@ g“;eve;fef‘:rm " (] uiq,V] Wi, L] A {1 m‘ﬁ,ﬁnﬁu, [ 1NA
£ [Dadinzzdininliuntas
& |Beit Tension /A I\/
AnuAameIy
Smoka Condition NA N
anmaady
Diesel Level Record 3’ éz g‘ é@
Madnewdnhaidn 000 | Ro& | DOV
Vibration & Noise NA N
madussiteuuasdug (
2 ;
& [Grease & Bearing N/A M
g ssxiluazgnilu
v
§ Speed Record N/A {m@
€ |dufinanudaseu (RPM ) P
g Voltage Record Phase-Phase / A8 RS L : { TR‘ﬁ‘ﬂ'U 0
T [Mufinusandoulain  [Phase-Phase/diasT |NA  NA  NA BRI ‘?207 - 25 0 ot
"3’ ( Volts / Taén ) Phase-Phase / A TR
g Frequency Recora NA 'Lﬁ.
% ﬁuﬁnmwﬁiﬂﬁq(ﬂz} 50 )
Frequency Stabllity N/A N/A
g0 AnLdlyii
Battery Condition A/
ANMLLMNET N
Distiled Water of Battery F { /
nduuLAAeT N (/
Baltery Charger N 7 0 \/
gaunfilunnad Q -

Battery Amperes Record
uiinnszualiangs (0C Amp. )

Control Section / daugrAILIAN

Testing Period ( Min. )
LM MARBY (WF )

N/A

Engine Operating Hour { Reading )

o -l
HRTIHATHIUNITINUYBIATEY (annTioad)

Remark / uaneine)

375

Note :
Racorded By / apiTufinime

Signaturs ,(.’-mdy_mch 1 4ina)

val6r
Time [ \381 . /%‘ &7){“

Signature / ey

Checked By { asasatiag

p. / W)

Date / §uft .S Y.

TIMG / VIW, yovsrimies swssaiainai itwabisisi

Please Mark N/A if not applicable . ¥ Normai, X Abnomal / njaunld NA ey, ¥ Und . X 'bidnd

sxgnature.‘l‘lmﬂ‘u( 8

Dats / 'i’uvn ...... 9

Time / 431 .

ANSENANT )

43 ‘Wﬂ 2567

FM-ENG-013
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Tusenumsnsagauiasasiudn W drsasdssdrddans

Ny S

9 Day/Su# I (6 /.. W siff i 67

Building / @1A"S | SMR-

o
Week /dlawi| % Joaydud |10
o N Before Start [l Manual O Automatic Remark
Description / sheagiaan \ o & B reil gow = a & ae am
NAUNTLAULATRY WMAULATRINIEND mumsm’am'l:uum ‘HNWEI!MF.I
Air Cooled System N/A N/A

<

Engine Section / d1um5aseins)

TTUUTELNANT AU eIE A

Coolant Water Level Record
uu‘nnf"ﬂuu’li‘.,u'mﬁ'nm*au

[ ]m;"l.{/{tﬁu. [ 1NA

( ]m‘w,ﬁuﬁu, [1NA

Water Temoerature Record
uuwnqmﬂqumummmumu(F c)

g5

22

Oil Temperature Record
< 2% v d
ufingaumgiinafuezes (°F)

Oil Pressure Record
Tufinussdininfustas (PSI) / (bar)

2

& T

Oil Level Record
a o ¥ oo d
unnssathluaTas

[ ]ﬁw,w’uﬁu,[ 1 NA

[ ]oi'w.y{;ﬁu,[-] N/A

Control Section / AugaAsLIAN

ANMUUAAET

Belt Tfnsion N/A {\/
ANNIFIERIY S
Smoke Condltion N/A /\/
anMmaNIAdu
{Diesel Level Record 8’60 %?
Wuinsdinisludie Lt e iR
Vibration & Noise N/A N
S nsdunsfauussidng (
-E- Grease & Bearing N/A N
_'g siriluszgnilu
g Speed Reccird N/A 6 00
£ [Tufinaoudareu ( RPM )
g |vottage Record Phase-Phase / il RS RS. sT. A TR..LZ..
= - =) .
5 ) NA  NA N/A : !
3 ﬁunnummfmu'lﬂﬂq Phase-Phase / Auls ST RN oy DDA 09
= |(Voits /Tagin ) Phase-Phase / Al TR
g Freguency Record N/A @\O U? “
g Yinaamilaii ( Hz )
Frequency Stab.ility N/A N/A
aounmATING I
Battery Condition N

Distilled Water of Battery
WINAUMLALAST

FU/

Battery Charger
N Ze e ILES

IY.2 V.

Battery Voltage Record
TufinusawBenlimes ( DC Volts )

275V

Battery Amperes Record
ufinnszualwiamss ( DC Amp. )

jl(.//\.

Testing Period ( Min. )
FNNIAMARBL (WIT )

Engine Operating Hour ( Reading )

. » )
HEFIHTIMIUNSNNIUIBRATEY (Andlire s

Remark / N8I

Note

: Please Mark N/A if not applicable , ¥

Recorded By / amiuiining

Signatu

Date/iuﬂg/?\‘ 6‘7/

Time / 1781 .

odurech. / o

oO’I(-

—_—

Normal, X Abnormal / nyeunldl Nia dlifidieaa , ¥ 1ni |

Checked | Tas

Signature / &8

up. | Wantinang)

Date / 4U

TIMe / bIBY oo

X iund

Vari

Signﬂum amg'fammmt )

it 13VATET

Time / VIR oo

FM-ENG-013




e Generator Weekly Checklist

ESTATE
SOLLUTION

,lU’i’l‘élsi’lun']‘iﬂﬁ")Qﬂ’a‘uLﬂaﬁ’mﬁ’]Lﬁﬂ‘lﬂﬁﬁdﬂi’ﬂdﬂiz’s’lﬁﬂﬂ'}y

Week / @last 3 Day/3uf} ... /réf’f?/;ﬂ?- Building/'mﬂ']i| N@S

ecridions . Before Start [ Manual [] Automatic Remark
escription / $I1ERLALA , - ; - "
faunaidwAias | iweiasmeila | iAuiAsassnludh WaEILA0)
Air Cooled System N/A N/A N .
FLULTELNEA N FauARER INA
Ciotilam\iVaLerLevel Rectird 0] ﬁ‘lh,[ 1, [ 1 NA (1] tﬁ'\,[/]/Lﬁu. [ 1 NA
TUANTEALIUNTTINUANTAY
Water Temperature Record o
‘'S o oa a¥ 0 o éz G
g uuwnqmuqumszmamwi‘au( F)/(C) - g
@ |oil Temperature Record ¢ e G
e it NiA N/A 62 C -
-3 o o @ a g < o
= |UUNZINANUINWLATEN (F)
c
& . =
-~ |Oil Pressure Record I U A
: [ireanment 79.% P, | Stk ke
2 [dubnussnwinaluiATas#s)) / (bar) « " Ty et L
[&] C—— 7
Q i ) o 4 o :
ﬁ O|Il.eve| Regcord . L1610 1n, [ ]NA [ 16 .({/] Wi, [ ] NA = %
< |uinsziuuniuates i
o
5 [Belt Tension N/A
AINASAENY N
Smoke Condition N/A N
ANINIHIATI
Diesel Level Record : Sf'g’gf e
vufinsziuningiufisa S R o
Vibration & Noise N/A N
e [mduaniiauuandes :
‘= |Grease & Bearing ; ~
< ° 4 N/A .
@ [iuazgnii ,\/
(s -
A .
N Svpeied Recg.rd ) N/A /g\@@ me
€ |UuhinAnuiEaset (RPM)
£ [voltage Record Phase-Phase / da RS rRs..de ... ST......{Pﬂc....TR... ...........
= o A < ' La =
8 tfinusainfelify - [Phase Phase/ fiia ST | NA  NIA- N/A RNAIC o 2 3. .5 .
= |(volts /Tagin ) Phase-Phase / Avla TR
k= Frequency Record T
IS N/A
ik 4 .
% tfinAaad vl (Hz) - : \‘;0 H/L
0 Frequency Slal:ility & . N N/A N/A
aoun e i :
|—"|Battery Condition V\) . N N
ANULRRET p—_—

Distilled Water of Battery

TNNAULLIALAET "

N .
Battery Charger &
1T SLURReT ' Av}‘ro . tié 'L A

q

Battery Voltage Record

- o4
Vuiinusamdauliiangs ( DC voits )
Battery Amperes Record

uiinnszualvinmss (DC Amp. )

Testing Period ( Min. ) N/A . /\ LR Q
AWINNAGRL ( 10T ) ) L

T e gt g cl ' Stgrt..&:g'é, ........ h & Om Stop...@é{ & hLi()m

3 . o seas. | Start. AT L h SN
NATINATUIUNTVTNIUIALATN (AnTimas) « ! Wy

Control Section / AugaAILAN

Remark / RUELUGR

Note : Please Mark N/A if not applicable , ¥ Normat, X Abnormal / ngnunld /A dbififeya, ¥ indi . X Litnd

Recorded By / amiufinlay Checked By / a5aamaulng Verified By / vunjungissauing

&n. Sup. / Wantde) wﬁﬂut BM./EAANT8IANT )
(7 S 2

N v 'iﬁ"ﬂ;ﬂ. 1567 -
\3?""'{7 6} Date /2N ...

Time / L9@7 ... Time / B398 Lot

Signature / a18Ldw (Tech. / #14) Signature / w1y (T

Date / udl

Date/-i‘u\?{.....é.’z
Time / 1981 .....%.

FM-ENG-013
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&

Week / §danf|

i

Day/Su#i

Generator Weekly Checklist

"lm'lzm'mmem'mqmuLn%"mﬁﬂLﬁm"lwﬁ'\d'\imtlsz'iﬁﬁ'ﬂmﬁ
20 [ . X8 ] e

Building / avms

nas g

e

I
Description / seiaziden

Before Start
naumMsLAuLATag

¥ Manual

a ai ¥ oo
MAULATAIAILND

] Automatic
uATaedmlusii

"~ Remak |

WaeLug

Air Cooled System
ssuLsseaTHTaudseng

N/A

N/A

Coolant Water Level Record
- o« ¥
uiinszdunssnasoutay

[ ]ni"w,[/)/t;‘lu.{ 1 NA

[ ]afﬂ.[/] Wi, [ ] NA

Water Temosrature Record

\uftngrangilvhssinamnaden (F)/ (')

7

ol

Oll Temperature Record

Tufingaumgiivistiuetas CF)

N/A

N/A

Qil Pressure Record
ainusadusinatusing (si) / (bar)

Te

R‘.

Oil Level Record
¥ o
Huiinsziusindfuistes

[ ]ai‘q.y(:ﬁu.[ 1 NA

Engine Section / dauwmaaseigt

Belt Tension
AAa ey

A

Smoke Condition
anasaiy

o

D!esal Level Record
¥
Wufinssdnintufion

Vibration & Noise
msdunsfiauuande

o

Grease & Bearing
sirziluazaniiy

NUs

A

Speed Record
tufinassidasay (RPM )

N/A

o

Voltage Record

Phase-Phase / Ala RS

Tuitnuraiaulyila

Phase-Phase / Ain ST

N/A N/A N/A

( Voits / tagin )

Phase-Phase / filvla TR

Rs...{(ﬂﬂ

sT.. ¢ RO

I

230 o

23 w2s)

Frequency Record
uinarmilvi ( Hz)

Alternator Section / flauiFiies

N/A

50 fz.

Frequency Stabllity
a0unANLE

N/A

N/A

Battery Condition
AN WULMET

N

Distilled Water of Battery
shndunumine?

2|2

Foll

Battery Charger
grfuunned

ﬂgtu Y66 v.

Battery Voitage Record
tuinurasdavlviines ( OC Volis )

2 V.

Battery Amperes Record
thuinnszuslviimss { 0C Amp. )

22_2

b

5 A.

Testing Period ( Min. )
FMMRMARBY (T )

Control Section / daugaarLA

N/A

(6

wr

Engine Operating Hour ( Reading )

. o
HETIHTIIUNIPIU B NATRY (AInTed)

Start..... W hl‘

O
M Stop......7

Remark / waneiug

Note : Please Mark N/A if not applicable , ¥  Normal, X Abnomal / ngaunld N/A dlidfoya, v und , X ‘bitng
Verified By / wunaungissauing

Signature/aieidu( Bm./gdansanans )

Recorded By / spiuiining

Signature / anawly (Tech. / 41

Date/':!'u'ﬁ.

Time / L3831

Checked By { as9agavlng

Signature / anald '@G 3

Date / Juft ..

Time / 19481 ... AL 8

Date / ¥ ........

Time /4391 .........

-~

g

Gt

8. 1587

FM-ENG-013
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Signature / anedu (Tech. / 919)

Dale!i'uﬁf?a a2 b
Time | Nmf‘.-,.b....‘.w. 84

Signature / o (Tech. Sup. / #Wantgng)

Date / Jufi ...

Time / 1387 ...

Date / u#t

Tima /I8 ...

|ESTATE
|SOLUTION ; .
lusranumensiagatiazasniialiwidrsesdssanddaned
as o : 1 - . .
Week / d1ani ’ DayAu# | .. bl’d‘ulé?‘ Building / @1A13 N SS
= .
_——J'__...._,
Descriotion / ssazSen Before Start ¥] Manual ] Automatic Remark
escription 3 , - A
faumsiiuiAzes | iiwedassaeile | iueTadnlus® WNELUD)
Air Cooled S\/steT N/A N/A
STULTTLNEA HFaURER1ANA
Coodlant\‘l’VaéerLevel Recgrd [] lﬁﬁ.[’{lﬁ&l. [ ] NA [ 0%’1.[ WL [ ] A
fufinszsuszuEnINfa
Water Temoerature Record o g
‘= oy B ? . \/ <
2 |thfingnamgiiiszinarnugau (n /() S C’ o C
=
Z |5
a8 Qil Temperatuze Reczrd N/A N/A
2 [Muiingnngiinfustes )
% )
— | Oil Pressure Record C) N N
c |, o ¥ oo 4
S |thufinusssnintiuaias (PSI) / (bar) BSI \40 }057
Q 7 7
3 |oi s < 5 .
3 oul.evelvRegcord ) [] m,&/{wm, [ 1NA [1 lm,[/] Wy, [ ] N/A
2 |dinsydutingtuates
[=)]
S BeItTfnsion N/A N
FANNBAEWTU
Smoke Condition N/A ‘\I
ANTALINTATY
Diesel! Level Record 85 é 8 6[’
HufinssAthalusios Myla - e
Vibrelnion f Noise ) N/A N
& |[Madugziinuuazide
I )
£ Greaje & Beirmg N/A N
¢ [eiuazgniiy :
ks
&
3 Spied Record N/A N
€ |tufinAmdasay (RPM ) P .
£ |Vottage Record Phase-Phase / Aivla RS rs..JU0 Vg HOU V- 1x JOT V.
B i i y ; NA  N/A N/A
§ tufinusandeulndh  |Phase-Phase / A ST RNZ@Z Yon. 234\’. .y Z]V_
s ( Volts / Tadin ) Phase-Phase / Awla TR
g Freguencyj{ecord N/A \&)
% tiiinanndind (Hz ) )‘;Z
Frequency Stat:ility N/A N/A
A01UNINANE I
Battery Condition N
AMALUARDT I\I
~ [Distiled Water of Battery ”
€ hihndusunme? N fO
c
& [Battery Charger A 6 R
&
§ amfiunme? N O *0 2 AV
&
< |Battery Voltage Record
) e (N 271 v,
S [duiinusamdaulninmss ( DC Volts ) “
[&]
2 |Batiery Amperes Record
w
B [dufinnssualvihage (DC Amp. ) N /3 2 )47
[ . . .
8 '[estmg Period { Min. ) ) N/A / @ 'H'IH
ANQUIRNAREL (1417 )
Engine Operating Hour ( Reading ) S’_ + w b
pasaENTR I AR (aniwad) O 3 A$ ~ M. 5167 g L}g 50"‘7 N
fo—t
Remark / nagve
Note : Please Mark N/A if not applicable , ¥  Normal, X Abnormal / ngounld N/A dabifidens . ¥ Unf . X itnd
H
Recorded By / amiiuvining Checked By | asaagaulay Verified By / nuvaussgadauleay

Signature/fineLT BM./gaRN15AAYT )

FM-ENG-013



SMART
|ESTATE
SOLUTION

Week / dUn9i l 2

Generator Weekly Checklist

lusrasnumsnsiadauiadasniinlwWindrsasdseindd s
L

Day/"ﬁ'uﬁl

’21"}&{/ ..,67

..... Building / 21A15 ‘ /V35

tufinsysudnssinemnufan

o B Before Start V Manual ] Automatic Remark
Description / T1gazLagm . a s PR S a L H oo em
NBUNITIAULATEY LAULATRINAEND Lﬂukﬁi’ﬂﬂ’ﬂlﬂtuﬂﬂ “N']EILV"&I
Air Cooled System NIA N/A
TTUUTEUNEAMNTaus a0 A
Coolant Water Level Record [ 16 \'{uﬁu. [ ] NA ] Wiﬁ.[\/{l,ﬁu. [ ]NA

Water Temoerature Record
Minammnithszuneasidau CF) /7 °C)

'3

85 ¢

Yo ¢

Oil Temperature Record

“
ATRIEIUR

o a alt o o o
UUNNBUNAN UK MATAS ( F)

N/A

N/A

Qil Pressure Record
1ufinussduiduaies (PSI) / (bar)

O ps

Jo PS/

Oil Level Record
Wuiinszauindueaiad

(1ML

W, [ ] N/A

[l (Y, [ ] NA

Engine Section / @13

Belt Tension
ANMNFMAENTY

NiA

N

Smoke Condition
ANNLINIATY

N/A

N

Diesel Level Record
Wadinszaudaliios

854

852

Vibration & Noise
nsduaziauuades

N/A

N

a

Grease & Bearing
Angeliunzgnilu

N/A

Y

ATRIATIR

Speed Record
ufinAniuisasau (RPM )

N/A

N

P aY

Voltage Record

. 4
Tfufinusamdauliih
(Volts / Tagiw )

Phase-Phase / givie RS
Phase-Phase / fiva ST
Phase-Phase / Aila TR

N/A

N/A N/A

rs.399 YSTSW\&R‘?\T LYY
r. 230V 225 4, 230V

Frequency Record
. 4
iufinandlividh (Hz )

Alternator Section / @734

N/A

50 Hz

Frequency Stability
4
A01UNINAITNE WA

N/A

NIA

Battery Condition
ANLLAIAET

N

Distilled Water of Battery
WINAULLALAET

Foll

Battery Charger
PATSULARET

/

Aujro 7.8 V.

Battery Voltage Record
Tuiinusaaiaulianss ( DC volts )

2.1 v.

Barttery Amperes Record
duiinnszualviimss ( DC Amp. )

[#-1 A

Testing Period ( Min. )
MUIUIRMAGSL ( U )

Control Section / daugaAILIAN

/oww¥

Engine Operating Hour ( Reading )
. . 4 -
HATIHATUIUN TN IUTENATSS (RINmad)

Remark / wangiug

ﬁ.jfa}f%%h.éorvé*op 4% h. om

Note : Please Mark N/A if not applicable , ¥
Becorded By [ saTufinlag

Signaturs / anaidu (Tech, / 41q)

Date / Ty /Q-/ '.’.‘.'.r?'.:.é¥

Time /wan LLLA0F T

Normal , X Abnormal / nganld NA dlsifideys . v Uni |,
Checked By [

Signature / audu i

A

up. / Wawihang)

ower . /2. Do 4 vz,

Time / 181 ...,

X hing
Varified By / Munaungaagaulag

Slgnalure!mmWW )
Date  Fuif . .;1 . 2 ﬁﬂ' 256?

Time /' 1987
FM-ENG-013
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SMART
ESTATE
SOLUTION

Week / ®ilmnt

3

Generator Weekly Checklist
Tusanunisasiagauaiasiuiinliidrsasdssirdilany

Day/'?u'ﬁ.

Building / 299

Description / s1aiazBen

Before Start
naumMsiAuLAias

WRuLAdnedaalia

[0 Automatic
WuATasdnluds

J Manual

SVR

Remark

UG

Air Cooled System
sruussuneAafausieaina

N/A

N/A

Coolant Water Level Record
¥
tufinzzduisnnusnafau

L1, []du.[]NA

1,01, [ ]NA

Water Tsmuem;ture Record
Muiingaungfivnesurensiudeu Cr) / o)

s

Al

7ol

Oil Temperature Record

Taftngamgihifuetes )

-
WA e

N/A

N/A

Qil Pressure Record
uitnusedushitiuedes (Ps1) / ar)

A

/N

0li Level Record
\Tuitnszauatustes

L1d.0 1. [ ]NA

[ioh.[1d, [ ]NA

Engine Section / éa

Belt Tension
ARy

N/A

4%

Smoke Condition
anadady

Diesel Level Record
¥
Yufinzzdiniiudias

Vibration & Noise
miduszifiauuasdog

-

Grease & Bearing
sxiuneaniiu

NI

N/A

Speed Record
tufinannudaray (RPM )

N/A

Voltage Record

Phase-Phase / diiin RS

Wuitnuranaiainga

Phase-Phase / Awin ST

( voits / Tagin )

|Phase-Phase / sida TR

N/A N/A N/A

RS ?"@_ ST. 00

T%o,...
LB TR NSO

Frequency Record
tutnas il (Hz)

Altemnator Section / daueaea

N/A

A b

Frequency Stability
a01un AL v

N/A

Battery Condition
ANTNULARET

O7V,

Distlled Water of Battery
thnduuumine?

Battery Charger
forflunned

k.
ol

Battery Voltage Record
Tuitnusamaulyifess (DC volts )

Battery Amperes Record
Muiinnszualviiamg ( DC Amp. )

Testing Perlod ( Min. )
AMuIRMARaY (uiil)

Control Section / mu'qnmuqu

N/A

Engine Operating Hour ( Reading )
- . - -
HRNUTIHIUMI LB UATES (3nfivind)

Start..........

Remark / usinaivg

Note : Please Mark N/A if not applicable , ¥  Nommal, X Abnormat/ ngaunld N/A dbiiliaga, ¢ und , X ‘biund

unI

Signature / anatdu (Tech. / ghq) A’

Date / i’u#

Time / i'}!g o’y-c 08(3?;

Time / 281 ...

Time / 6387 .ot s

FM-ENG-013



‘ Generator Weekly Checklist
gg{:‘g‘l\)N ¢ ° o
'Luﬂzmun'l'a‘mqqmuLﬂ?'aqmLﬁm‘lwﬁﬁdwmﬂszmﬁ’ﬂmﬁ

Week / diloi] 4 Day/3ul LZA[ . ASEE Building / anns | NS SH

] - Before Start O Manuat [0 Automatic Remark
Description / $1e1azLatis , ) a «& w a  d [
reumaiduiies | iuistesdaeda | duistassaludi WAELMO)

Air Cooled System N/A NA
srunsseanufaudineinia .
CoilantWaerevelRecord [ ]0‘;"!.P/]Lﬁu. [ 1NA [ ﬁq.%ﬁ“‘[ 1 NA
duiinszduthssineanufay
Water Temoerature Record

s - ¥ ) 0 —_— (J
Tuiingaungiussueansden Cr)/ (C) T
o] Temperatu;e Record . NIA . b
Uuitngamgilinfiuetes (F)
Ol Pressure Record ' '

w~ %2 . fs,

Wustnussdusistiustas (PSI) / (bar) ~ p 2 p‘bt
N Level Record C1oh,0 1fn, [ 1NA I, 01w, []NA
Wuftnseurhaustas
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20 mg/L 3 5 000 mg/L
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Vigaumgil 180 °C

25 mg/L §9 8 000 meg/L

a )
- ansfiazanalenavun

=p.

gaumnail 103 °C s 105 °C

25 mg/L §9 8 000 me/L

o & - - -t
ey Taw / NUMSAVIAFAU / Wneaau /
A nAnSuaveaau PA9VBINTNOADU adadld
il el - AUV IURDLVIINUA Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 2540 D

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 2540 C

In - house method : TE-24

based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 24" ed., 2023,

part 2540 C
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1 |11 - Glof Standard Methods far the Examination
(na) 40 mg/L £14 2 000 me/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 5220 C

In - house method : TE-19

based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 24" ed., 2023,
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Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 2130 B
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0.005 me/L 14 0.200 me/L

-loenlus

0.005 mg/L &4 0.200 mg/L

adu an / swmsiveasy / Toveaau /

7 wAnSusiinagou FRVBIN NGO walinild

| ih - an il Standard Methods for the Examination
(%) 100 pS/cm 4 5 000 pS/cm of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 2510 B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 26" ed., 2023,

part 4500-CN Cand E

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 24" ed., 2023,

part 4500-CN E
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iy Yaq / FwMsTMAGEU / Tovaaau /
= a w e ] o mv
#l nAnAuIIAFRY YIUDININAADU wadlaily
1 | - EANTAALIIAIED Standard Methods for the Examination
(%o) (Amuandu LAS) of Water and Wastewater, APHA,

0.10 mg/L 84 30.00 meg/L

-d

3.00 Pt-Co unit §9 100 Pt-Co unit

- uAodle

0.10 mg/L 84 1.00 mg/L
- VIDLLEN

0.10 mg/L B 4.00 mg/L
- daned

0.10 mg/L f14 2.00 meg/L

AWWA & WEF, 24" ed,, 2023,

part 5540 C

Standard Methaods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 2120 C

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,
part 3111 B, 3030 E

& |
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: Vingau - 0001

: M [ANRF]

O vanaoui

D ‘E‘i'l']ﬂi"l'l

O eieud

<
- b¥ian

0.10 me/L 81 2.00 me/L

- Usean

0.0010 mg/L §13 0.0500 me/L

- {13y
u

0.0020 mg/L {3 0.0300 mg/L

- Al

0.0005 mg/L 14 0.0500 mg/L

au Yan / FeMIivagey / TBveaeu /

i nansfaeiinaaau FUVDININAADU wiadiafild

1 1h TR G Standard Methods for the Examination
0)) 0.10 mg/L 49 2.00 meg/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 3111 B, 3030 E

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 3112 B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 3114 C, B

panAsILIn & Ui 7 nsngrau 2547

avun 14
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: iegau - 0001

M ams [ wenaowit

Y o o
s [ edeud

- uAnLiew

0.02 mg/L 9 2.00 mg/L
~Tasileaiavun

0.02 mg/L 83 2.00 me/L
- NOILLAY

0.02 me/L 83 2.00 mg/L
- WanTTa

0.02 mg/L f4 2.00 mg/L
- dniia

0.02 mg/L 4 2.00 mg/L
- pgh

0.02 me/L 3 2.00 me/LL

aeu Yae / TwAsTMAEeU / Tneaeu /

i HARSinadsy FRUVBINMIVIAADY wediadild

1 13”1 - WuiFew Standard Methods for the Examination
(#9) 0.02 mg/L £i3 2.00 mg/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 3120 B, 3030 F

28NATINSN o JUN 7 nsngrau 2547

auun 14

neIIMIkaEIUTawiRliRnT naiveimaniuinig nasvsnntigaudne endans 4o wezuinnssu
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: nedau - 0001

‘M ans I venanwii

O ks

O waeud

Detected or not detected / L

- Legionella pneumophila
cfu/L

Detected or not detected / L

- Salmonella spp.

Detected or not detected / 100 mL

- Staphylococcus aureus

Detected or naot detected / 100 mL

aeu Yeie / emsfivaaeu / Wveaeu /
< o s ¢al 1 o cﬁlw
i NEnfusivacay Y29UBININAABY wailanld
i i1 - Legionella spp. ISO 11731 : 2017

(W) cfu/L

ISO 19250 : 2010

in - house method : TE-11
based on Standard Methods for the
Examination of Water and Wastewater,

APHA, AWWA & WEF, 24" ed., 2023,
part 9213 B

1 v o
BONAIIWTN & IUN 7 NINYIAU 2547

atuil 14
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: nadau - 0001

M ams O

o
O venanun

) = =
dwm O edsud

. ar

- Pseudomonas aeruginosa

Detected or not detected / 100 mL

- USunauiniuwas v

3.0 mg/L 9 50.0 meg/L.

dwiu an / swATANAGRY / naaey /

ﬁ KARAS TINAaaY YIVDIMINAFIY wadiaily

1 ih - Clostridium perfringens Standing Committee of Analysts,
(s18) Detected or not detected / 100 mL | The Microbiology of Drinking Water,

2021, part 6

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 9213 E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,
part 5520 D
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: vie@au - 0001

M oms O venanuil

O #hesn O wedeud

- lussnlugUlulasiay

0.05 me/L 13 10.00 mg/L

- lumsw

0.22 mg/L 019 44.3 mg/L

- lulasilugululasiau

0.02 mg/L 1 3.00 me/L

-lulesyi

0.07 mg/L £4 10.00 me/L

ffu Fetw) / emsiivaseu / Fvaaou /

b AN usiTinaday Y9UBININAADU wiafinftld

1 1 - Gnanhifuuarlusiu Standard Methods for the Examination
G 3.0 mg/L §14 50.0 mg/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 5520 B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 4500-NO, E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 4500-NO, B

BONATILIN 84 TR 7 NSNIAY 2547

nasudmsuarusesiosufiing nsuingrmansuins nisnsinsganAne Ineneans
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: imdau - 0001

M ans [ venanudi

O e O wheud

ar

-

- Wgealsn

0.30 mg/L 84 1.40 mg/L

- vigoslsa

0.30 meg/L £9 5.00 me/L

anelu an / FEMIinaaey / Fveaau /

f nAnuYifivaaau 419UIANAADU wadiaiily

1 ‘L“fﬁ - 1u1mwu‘lugll 714 18U Standard Methods for the Examination
GR) 2.0 mg/L 014 200 me/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,
part 4500-N,, B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 24" ed., 2023,

part 4500~-F D

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 24" ed., 2023,

part 4500-F C
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: IRd@ou - 0001

M ans O venasi

O desn O ndeud

- {lof

2.0 mg/L &4 2 000 mg/L

- ganin

5.00 mg/L i1 200 mg/L

o - L J - ecd

Ay @0 / ENTNNAFDY / WNRFBY /

o a o ed | o akl'u

7l naAnA e IVadaU 429Y8INIVAABY wintianlg

1 | - Ulad Standard Methods for the Examination
GO 2.0 mg/L i1 2 000 me/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,
part 5210 B, part 4500-O G

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 5210 B, part 4500-0O C

In — house Method : TE-34

based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 24" ed., 2023,

part 4500-50,” E

1 w o
BBNASILIN Q4 UV 7 NINEAN 2547

L4 ﬂi
auun 14
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WYUALAT lAUNYULTBY NJINNEMILAT 10150

: imaau - 0001

M a3 O venanud

O dhesn O wdeudt

- WiEn

0.10 mg/L. f13 1.50 me/L

=
- IR

0.04 mg/L 14 2.00 mg/L

d1eu Yetn / eMIIMAFe / Toneaau /

fi AN TTIVaEDU PUDINTVAADU wiaTlAdild

1 1h - FAnN Standard Methods for the Examination
Gh) 0.10 me/L §3 10.00 mg/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,
part 4500-5i0, C

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 3500-Fe B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 3500-Mn B

2ONATILIN & TUl 7 nngnAu 2547

v o
auvuw 14

o w
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W@V UTBITE UL : NIRgaY - 0001
anurvamiasfoRns M ons Ouenaowd O desm O wdeud
ey Fete) / swmsiiveasy / Fvndou /
@ sAnSe ivaaau %79U89NINAFDU wiATiafild
2 1§1L§EJ - a’liLL’U’JuaaEJﬁ.{‘muﬂ Standard Methods for the Examination

fgnumafl 103 °C fa 105 °C

20 mg/L §4 5 000 mg/L

- astiazanglanavun

figaungil 180 °C

25 me/L 94 8 000 mg/L

- anshavaulaviavium

=b

gamil 103 °C &1 105 °C

25 meg/L 1 8 000 mg/L

of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 2540 D

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 2540 C

In - house method : TE-24
based on Standard Methods for the
Examination of Water and Wastewater,

APHA, AWWA & WEF, 24" ed., 2023,

part 2540 C

PONASILSN & JUT 7 nIngnaw 2547
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IRTe NI Ty wmmwwﬁau ATNWAIUAT 10150

: imaau - 0001

» a aa < a ) ]
anuzveejoRns M ans Owenaewdt O dhesm 0O indoud
o o 1Y) - -
diiy an / SIMIAVAADY / Sveanu /
= a o g ' P nblu
VI nanSuiivaaou Y1UDINVIAABY wadlanly
2 | unde - §lof Standard Methods for the Examination
(wia) 40 mg/L {4 2 000 mg/L of Water and Wastewater, APHA,

anudunse-ang

4.0 49 9.0

- AU

0.50 NTU #4 1 000 NTU

AWWA & WEF, 24" ed., 2023,

part 5220 C

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 24" ed., 2023,

part 4500-H'B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,
part 2130 B
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WenLLANAT L"UMU'N‘QULﬁEJ‘N AFIMNLWIUAT 10150

MNBLAYNITTUTBITZUUNIUN s vegay - 0001
y a e | as < <
a0 uzvaaUiRns M ons Ouenaowin O shesm O indoui
816y Yeie / emsivagey / veaav /
-J = o) 4:‘ ] [ | 73
f NaRNUYANAaaU $29UINIVAADY wadaild
2 Ude - anwtnndh Standard Methods for the Examination
(#i9) 100 pS/cm £4 5 000 pS/cm of Water and Wastewater, APHA,

-lgelug

0.005 mg/L §3 0.200 mg/L

- ATARLIIARR
@wrandu LAS)

0.10 me/L i1 30.00 me/L

AWWA & WEF, 24" ed., 2023,

part 2510 B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 24" ed., 2023,

part 4500-CNC and E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,
part 5540 C
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v Yan / siemsanedauy / Wnaaau /
| a @ ¢« ' a e v
f nanAaeivaaau YNV INAABY watiaily
2 Unde -4 Standard Methods for the Examination
(vi0) 5 ADMI fia 300 ADM! of Water and Wastewater, APHA,

- uanllio
0.10 mg/L 14 1.00 me/L
- NSNLLAY

0.10 mg/L 3 4.00 mg/L

0.10 mg/L fi1 2.00 mg/L
- wandla

0.10 mg/L §4 2.00 me/L
- man

0.10 mg/L 14 2.00 mg/L

AWWA & WEF, 24" ed., 2023,

part 2120 F

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 3111 B, 3030 E
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WYUANAN LBAUNYULTIEY NTaMNIIUAS 10150

: ImEau - 0001

M ams O venamuit

'
as

| pu |
twsn O edeud

-

- wARLley

0.02 mg/L 4 2.00 mg/L
- Tasdlousiovue

0.02 mg/L §4 2.00 me/L
- NIAILLAN

0.02 me/L £ 2.00 mg/L
- wuannila

0.02 mg/L 4 2.00 mg/L
- iniia

0.02 mg/L £i3 2.00 mg/L
- pzh

0.02 mg/L 14 2.00 me/L

dnu @) / swmsiiveaou / FWnaaeu /

i AN ST vageu YN TNAADY winilaild

2 J’ll,ﬁﬂ - wuiseu Standard Methods for the Examination
(D) 0.02 mg/L §4 2.00 mg/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 3120 B, 3030 F
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WUIIUENAT WAUNYUBY NJITMAVMILUAS 10150

: Vingau - 0001

: M a9

O wenaeud

D 'ali’lﬂi’l’l

O sieud

w o

- Iy
v

0.0020 mg/L i3 0.0300 mg/L

ala «
- Yaludgu

0.0005 mg/L §13 0.0500 me/L

- USanaudnfuuasluiiu

3.0 mg/L 89 50.0 me/L.

dnéiu an / sren1sAveaey / Foneaou /

7 wAnfusiivagay 4IUDINTNAAOU wadiaitld

2 ﬁ’naﬂ - Uson Standard Methods for the Examination
(siv) 0.0010 mg/L £¢ 0.0500 me/L of Water and Wastewater, APHA,

AWWA & WEF, 24th ed., 2023,

part 3112 B

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 3114 C, B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 5520 D
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: NAdav - 0001

M ams O venanudi

O #esn O wieun

Y

ar

- Tuwsvlugululssiou

0.05 mg/L i3 10.00 me/L

- luwmsm

0.22 mg/L 14 44.3 mg/L

- lulasvilugululasiau

0.02 mg/L 4 3.00 meg/L

Nulen

0.07 mg/L £i4 10.00 mg/L
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2 | dhide - Ynanhsfuuayludiu Standard Methods for the Examination
(W) 3.0 mg/L 84 50.0 me/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 5520 B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 24" ed., 2023,

part 4500-NO; E

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 24" ed., 2023,

part 4500-NO, B

ganATIIn & U 7 nsngreu 2547

avuit 14

nesuIMsUar uTaasU jURnT nandnermaniuinig nsevsnnsgandne Inaiaians 9u uazuianssy

LA-F-30-9/02-21

Wi 19/22

172



Fovoafiiins

o8
ADTUNBN

@ =
RUIYLAVANIIUIDITEUUIUN

anuzaMeIUiURnIs

: HRUHURMT VSt aml a $iim

fl 02 0303/6434

vautIsNsiusam MU saesUfuRnimnsiou

< o <
;1N 30, 32 YOUNIEITUY 2 498 63 DUUNTETIUN 2

WOULANAT LUmUeyUfigy ATIVRIVTLAT 10150

: NeEaY - 0001

M ams O venanuil

O d$asn O wideud

o ar

- Uloh

2.0 mg/L 09 2 000 mg/L

- Taf

2.0 mg/L £ 2 000 me/L
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2 Jude - lulasiaulugu M e Wy Standard Methods for the Examination
(m0) 2.0 mg/L 14 200 mg/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,
part 4500-N

org B
Standard Methads for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 5210 B, part 4500-0 G

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,
part 5210 B, part 4500-0 C
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- vigealsa

0.30 mg/L 13 5.00 mg/L

- Staphylococcus aureus

Detected or not detected / 100 mL

ddu et / swnsfineasy /
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2 1 de - 'Nqaa‘liﬁ Standard Methods for the Examination
(%e) 0.30 mg/L fia 1.40 me/L of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 4500-F D

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 24" ed., 2023,

part 4500-F C

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,
part 9213 B
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. Total Solid

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,
WEF, 23" ed., 2017. Part 2540 B

. Chloride

Standard Methods for the Examination of
Water and Wastewater APHA, AWWA,
WEF, 23" ed., 2017. Part 4500-CI B

. Total Hardness as CaCO,

Standard Methods for the Examination of
Water and Wastewater APHA, AWWA,

WEF, 23" ed., 2017. Part 2340 C

. Total Plate Count

(CFU)

. Total Bacteria Count

(CFU)

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,
WEF, 23" ed., 2017. Part 9215 B

. Total Coliform bacteria

(MPN)

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,

WEF, 23" ed., 2017. Part 9221 B

. Escherichia coli

(Detected or not detected,

Standard Methods for the Examination of

Water and Wastewater, APHA, AWWA,

MPN) WEF, 23" ed., 2017. Part 9221 F
¥ oal » .
e 3115 1an . Iron Standard Methods for the Examination of
FYR
= ﬂWﬁN . Manganese Water and Wastewater, APHA, AWWA,

WEF, 23" ed., 2017. Part 3111 B

dinanasguiesgunnts

¥
ud luasan oo

Suiudly 23 Auiou 2565

aswaeunNgndntTas Winihinguiusesianl§ianig

v A ¥
w1 1 vesninna 1 Wil
yineunzidiey 1201/54
19403 o Juh 26 wgedmea 2565

D9IUN 25 WeATMEYM 2569

L 4
.................................. (nugsAna viluna)

7



.//- ‘;"""

o

i on cmec(@)/ adaebd

—_—

o ] s w4 8 . o o wa =
FION GIE]E]'IQWUQﬁﬂiUﬂUMSLUUNMQQUﬂUWﬂ'ﬁ’ltﬂi”ﬂ:’ﬁmﬂ‘ﬁu

bo

58U NIIUNMITHIANT UTEM Wi wa 31m

v o ° < o ' =l a - v a va a .
BN ﬂ'l‘U'E]‘UUV]Ea’LUEJWWE]@']E!/LUaUULLUaQQﬂa'\ﬂi uﬂ%‘UuﬂﬂWiMaWWSQWﬂQUQUfﬂﬂ'ﬁ?Lﬂi']%‘vll.@]ﬂ‘uu

ar 4 po4
A83UN be FUIIAN bdom

AN

nsulIsUgRAMNTTY

o |
AUURWITITWN © LL‘U']\‘MQWEU']iV]

AT AIANNT '@odoo

l&od

Adidaung lenansuuuvneviiidefuneegiunsilswiosUjuinsiinssiensy
UV navl na 1R §9UIM e Wik

s o bad a o B o @ [} . e/ L & <l v a ua
AuMtladeNones USImM e iA 97900 ‘UﬂfﬂBGWQWU\'IEE)‘SU‘UU‘VISLUEJUMENUJ;]UF\H']?
a : ‘4 ] o o
?Lﬂi']b‘ﬁl,’e]ﬂ'du Lﬂ‘lWlb‘LﬂElU 1o amuﬁmmw Mo, YDUWILITWN b H98 bm WVILEUA
WAUNYUTIZY NFUYMEVILAT ABNTULTIUEAATMNT U WU

nlsTUERANTINRATANUGY HUTEW navi wa S1in deangmisdeiutunadey
wesfuRmslinseiiantu laeliosusznauall

n. grvANguaelfuRn1siaTei
®) UANBTW agin
®) UNEANILTIR ASuana

v. Wwihituseswisal fiRnisiiass
o) uwanlafugy lefiag
b) Wi Wusny
o) unandesly aseqund
@ unania Iauded
&) wealgl lagnw
b) WAefined 1
o) wielnsves dveu
=) Wegien Juu
<) WAl wnene

®o) UNamIIuns fesgiund

®@@) UNATIYEI q3un

@en

olo) UNATIIATT AUy gyY
) YeanInasg lwethaanu

- X X
o) UNANUATa Banaen

= S

LUBUIAIN 1-bed-A-bemo
nadouiash 1-oee-p-omow

nafouauil 1-ocd--vodd
nedauaed 1-ocd-1-omel
naifoueef 1-ocd-9-onen
elEunuil bee-1-onae
nedouaril -ogd-9-samne
nedouauil 1-ocd-9-vamle
nulouandl 1-oce-2-cmna
nudouanil 1-ocd-9-vama
nafoueei 1-ocd-9-dane

afiouasi Hocd-9-anas
NeiTouEYT 1-ocd-9-smme
nadouanii 1-oce-2-dnng
nafouan 1-oce-3-snco

aouani 1-ocd-3-onds

od) UNAIDIRUN...

178



O&) WNEIHW WU

ob) UNANUTATT NiRan

oo) UNAIAVEEY FIgY
oc) UNATIIFTMT uligy

ox) WRAINTNUN Juiivine
vo) WHATIAIMTIEY 3annTivd
we) unaglsimi wUszneuin
o) UNATINEVET 191288

o) UNAMNUANNE V8

@) UNANILM FUNT

@) WaTIwIHN wlndud
lob) UNETIVBINUS UsIAANG
bey) WERRARYEY L2ne

o) WIsUWA yaln

be) WEHEVE Usadn

mo) Wgsuuv a3ysel
a@) UNETIWIY g3ey

A. Yauteasuaiun ldsuTuneideuliimseiluinds i €& 5795 Wnlaau

sifeuianil 1oge-3-sndn
vzdouani 1ode-v-omae

wfouanil 1ecd-9-vmeo
vzouani 1Hocd-9-paae
vaouand 1ord-9-smed

s fouarii 1ece-9-dxlon
veifouanit 1ecd-9-adom
neouaTi 1edd-9-aciob
yneidouiani 1oce-9-calon

sloulavil 1-ocd-1-daloc
nalyuiani Hodd 1 dlow
neeuaril 1 edd-1-aemo
nedouian 1o 1 dame
neiduaui 1-oed-9-caisie
nadlouanil 1ocdv-camn
nzdouaril 1ocd-9-dend
neouani 1ocd-9-cdams

MU aen 99M3 AufnavioTagilailiud 31U bo TBNTT LAY T o0 S19ATT
o Sy
TUNREUIIN eed 118017 Muddidanme

s <4 LY dv L AJ - 1 L -]
wiivdsatuilsznunegluiuil be UnIAYN beon MNUTsanaLRoarytiids

| ﬂ" v a wsa = el ° ’ [
Futunsdouesujuiimaiinsiienty Wgudveresigniouenaisviznoudve

siansulssaugaamnisy melu mo Ju AeuuduegremldeiuiiunsldewisndjiimsTiarei

entu dwasdesngiainamveiulannsulssnugaamnssu

< |
FUIVUUUNWDNIY

nailuuagiiauivuanlsaau

YpuanIANUTULe

Sh oS

(wislum invzeund)
- §hmunmnsdidanifoufvunvlim
vjlRremaumsduinilinuge mram

nALINATE AN TR gieaeUtaRwLaznslouiesUjuRms

3. o bleok o o bbolb coob

W5813 0 bnd's need

119



o Wy X a ua o’
nansuuvinenilsdeiudeangtunsiteuissfianisiwsisiienyu

U3E e e 311a
> i
flon omeo(a)y MO KD

ey 3-ece

actuil bo  Mnew @

1 L) .llll 3 =1 o
"llﬂ‘U‘lJ'lEJﬁ'li!JﬂWHmﬂiUTJNVISLUENi]'lﬂﬂilli‘i\ﬂ']ﬂ'é!ﬂﬂ"mniiu U aad’ IBANT

by § |
dmu d1suaiy Wihaszi

1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

2 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®

q -OL—BHC Liquid-Liqu-id Extraction, Gas Chromatographic/
Mass Spectrometric Method®

5 B-BHC Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

6 0-BHC Liquid-Liquid Extraction, Gas Chromatographic/

| Mass Spectrometric Method™

7 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

8 Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method?!
2) 5-Day BOD Test, Membrane Electrode Method™

9 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®!
2) Digestion, Inductively Coupled Plasma Method™

10 | Chemical Oxygen Demand 1) Open reflux, Titrimetric Method™

| 2) Close reflux, Colorimetric Method™

3) Close reflux, Titrimetric Method®

11 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™!

12 Chromium 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™!
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13 Color ADMI Weighted-Ordinate Spectrophotometric
Method®

14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method®™
2) Digestion, Inductively Coupled Plasma Method™

15 | Cyanide Distillation, Colorimetric Method™!

16 4,4’-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

17 4,4’-DDE’ Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

18 4,4’-0DT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

19 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

20 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

21 Endosulfan |l Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ -

22 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/

' Mass Spectrometric Method !

23 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

24 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

25 Formaldehyde Distillation, Colorimetric Method?

26 | Free Chlorine 1) lodometric Method"!
2) DPD Colorimetric Method™

27 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

28 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®™

nSmynd dnsanaila)
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29 Hexavalent Chromium...
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29 | Hexavalent Chromium Colorimetric Method™

30 |Lead 1) Digestion, Direct Air-Acetylene Flame Method!!
2) Digestion, Inductively Coupled Plasma Method®

31 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™ -

32 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!!

33 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

34 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

35 | Oil &Grease 1) Liquid-Liquid, Partition-Gravimetric Method!
2) Soxhlet Extraction Method®™

36 | pH Electrometric Method™

37 Phenols Distillation, Direct Photometric Method®™

38 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®™
2) Digestion, inductively Coupled Plasma Method®™

39 - | Sulfide 1) lodometric Method!!
2) Methylene blue Method™

40 Temperature Laboratory and Field Methods!®

41 | Total Dissolved Solids Dried at 180 °CP!

42 | Total Kjeldahl Nitrogen Macro Kjeldahl Method™

43 | Total Suspended Solids Dried at 103-105 °CP

44 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method; |
Colorimetric Method; Calculation®
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®

45 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method®

2) Digestion, Inductively Coupled Plasma Method®
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

2 Antimony Digestion, Inductively Coupled Plasma Method™

3 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®!

4 Barium- 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®
2) Digestion, Inductively Coupled Plasma Method™

5 Beryllium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method® |
2) Digestion, Inductively Coupled Plasma Method™

6 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method®!

7 Chlordane Liquid-Liquid Extraétion, Gas Chromatographic/
Mass Spectrometric Method®™

8 Chromium 1) Digestion, Direct Air-Acetylene Flame Method!!
2) Digestion, Inductively Coupled Plasma Method™

9 Chromium (Ill) 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®!
2) Digestion, Inductively Coupled Plasma Method,
Colorimetric Method; Calcutation®

10 | Chromium (VI) Colorimetric Method™

11 | Cyanide Distillation, Colorimetric Method™

12 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

13 ODE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

14 DDT Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®
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15 Dieldrin Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ .

16 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

17 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ _

18 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"™

19 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

20 OL-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

21 B_ HCH Liquid-Liquid Extraction, Gas Chromatoglraphic/
Mass Spectrometric Method®™

22 Y- HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

23 Lead 1) Digestion, Direct Air-Acetylene Flame Method®™
2) Digestion, Inductively Coupled Plasma Method™

24 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method®
2) bigestion, Inductively Coupled Plasma Method™

25 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

26 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

27 Nickel 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™

28 | pH Electrometric Method®

29 Phenol Distillation, Direct Photametric Method?!

30 Selenium 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method®™
2) Digestion, Inductively Coupled Plasma Method®

Strol
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31 | Silver 1) Digestion, Direct Air-Acetylene Flame Method!?
2) Digestion, Inductively Coupled Plasma Method®!
32 Vanadium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®™
2) Digestion, Inductively Coupled Plasma Method®™
33 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™!

2) Digestion, Inductively Coupled Plasma Method!

ATuaNY 33A51eU

Antimony 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 Spectrometric
Method®®

Arsenic 1) Waste Extraction, Digestion, Inductively Coupled

‘ Plasma Method!"47

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!®:4%]

3) Digestion, Inductively Coupled Plasma Method®”
4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®”!

Barium _ 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!*7

2) Waste Extraction, Digestioh, Flame Atomic
Absorption Spectrometric Method!!*8!

3) Digestion, Inductively Coupled Plasma Method®"

3{“}”’8 4) Digestion...
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4) Digestion, Flame Atomic Absorption Spectromet'ric
MethodB8!

Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method(!47]

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*#

3) Digestion, Inductively Coupled Plasma Method®”
4) Digestion, Flame Atomic Absorption Spectrometric
MethodP*!

Cadmium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!!*#!

3) Digestion, Inductively Coupted Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#

Chromium 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®#!

Chromium (lil) 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!®4710! .

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,

Colorimetric Method; Calculation Method!!48.10]
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Chromium (V1)

Cobalt

Copper

Lead

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method54.7.10]

4) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method:;
Calculation Method®481%

1) Waste Extraction, Colorimetric Method™®!®!

2) Alkaline Digestion, Colorimetric Method!$1%!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!4"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™**

3} Digestion, Inductively Coupled Plasma Method®7!
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#l

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™4#

3) Digestion, Inductively Coupled Plasma Method™®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!4"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Methad4!

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#!
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‘Mercury

Molybdenum

Nickel

pH

Selenium

Silver

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!"'!

2) Digestion, Cold-Vapor 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™) |

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!!4#

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#!

Electrometric Method""®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodt*"

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!*!*!

3) Digestion, Inductively Coupled Plasma Method®"!
4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®!3

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!!+4]

S
‘é.(“? 3) Digestion...
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Thallium

Vanadidm

Zinc

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 Spectrometric Method™*®

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®¥ '

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"47]

?2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!%#)

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®#

AU 91u7U 17 5180135
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Antimony

1) Digestion, Inductively Coupled Plasma Method®™"
2) Digestion, Flame Atomic Absorption Spectrometric
Methqd[s'sl
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Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (Itt)

Chromium (V1)
Cyanide
Lead

Manganese

Mercury

Alkaline Digestion, Colorimetric Method

1) Digestion, Inductively Coupled Plasma Method®”
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®?!

1) Digestion, Inductively Coupled Plasma Method®™
2) Digestion, Flame Atomic Absorption Spectrometric
Method®!

1) Digestion, Inductively Coupled Plasma Method®”
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Digestion, Inductively Coupled Plasma Method®™"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Digestion, lndudively Coupled Plasma Method®™
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method56:710]

2) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method>481)

[6,10]
Extraction, Distillation, Colorimetic Method(!41>16]

1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Digestion, Inductively Coupled Plasma Method®"!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method!'2

Strew]

13 Nickel...

usiangyd dasanaila)

gnnumsnguannignAinsdnTsivaaaurafiy

wasnzOdhaibdufiidntg

190



-ao -

sl fsuany BTz
13 | Nickel - 1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®!
14 Selenium 1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®'*
15 Silver 1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®
16 | Vanadium 1) Digestion, Inductively Coupled Plasma Method®”!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®*!
17 | Zinc 1) Digestion, Inductively Coupled Plasma Method®7!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®#!
NEN581984

, o e W oa | 2
1. nssm’nqma’mnsiu. Ui%ﬂﬂﬂﬂi#ﬂi']\ﬁqmﬂqﬂﬂiiﬁ, W.Al. 2548, 1989 m'imilﬂaqﬂgqamﬂ
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- 2. awnasdmnssudwandenuiaUsemalne. gllafiasisiundy. fuieisd 4. ngamne:

1FOULMNITANN, 2547.
3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

4. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.

SW-846 Method 30508, 1996.
6. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

%{‘4‘\93 7. United States...
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7. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method'6010C, 2000.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 70008, 2007.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid.
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7062, 1994.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846 Method 7470A, 1994,

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method T471A, 1994.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994,

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil.
SW-846 Method 9013A, 1996,

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.
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17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004, ’
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Mass Spectrometric Method '
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APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %77 s
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 R
TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION Qo08

Cert.No.: 23CG1439
Page.: 1 of 2

Certificate of Calibration

Equipment : Auto Burette

Capacity : 25 mL

Serial No. : s

ID. No. : 68307BU25/01

Manufacturer : EM

Made in : Germany

Submitted by : TEST TECH CO.,LTD. (HEAD Office)

Ambient Temperature :
Relative Humidity :
Barometric Pressure :
Calibration Procedure :

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul
(¥ ) Malee Butkruea

( ) Ponpan Paipim

( ) Srisuda Khamtha

Issue Date :

30, 32 Rama Il Soi 63, Rama |l Rd.
Samaedam, Bangkhunthian, Bangkok 10150

(20 £ 25) °C
(50 + 10) %

755 mmHg
ASTM E 542 - 01

Natcha Chayyingcheiw

Watly-

Approved Signatory

21 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibralion and Testing Services,

A 0053309
191



Equipment : Auto Burette Cert.No.: 23CG1439

Received Date : 17 April 2023 Page.: 2 of 2
Condition As-Received : Used Item

Calibration Date : 19 April 2023

Reference : 2304-0289DN-1

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205DR 1126143764 140RC004 22MM50 TPA 21 Sep 2023
2) Thermo-Hygrograph THDX-CE 00016540 140ECQ01 22H1243 TPA 09 June 2023
3) Thermometer - 0834181  140EC005 221926 TPA 04 Aug 2023

This certification is traceable to S| Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.,

3. True value is converted to true volume at the standard temperature of 20 °c

Calibration resuit :

Nominal capacity Reading Std.dev Uncertainty k
(mL) (mL) (+mL) Factor
5 5.0150 0.00161 0.0059 2.00
15 15.0066 0.00304 0.0065 2.00
25 25.0032 0.00197 0.0066 2.00

Remark mL = cm3

Std.dev = Standard deviation
The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage
factor k , providing a leve! of confidence of approximately 95 %.

-000-

Waly,.

a 11574217
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& 5[] QUALITY CALIBRATION CO.,LTD. N2
H 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ilﬁﬁ
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 %,ﬁ\\\? -
EI " www.qcalibration.com "’4.,5‘:@‘\&“ NSCTISITISIZ0S
CERTIFICATE No : 22M7652 PAGE:1OF2

REFERENCE No : 65843-6
Certificate of Calibration

EQUIPMENT z DIGITAL BALANCE
MANUFACTURER - SARTORIUS

MODEL : QUINTIX 224-15
SERIAL No g 29302452

ID No 1 EQL-164

CONDITION AS RECEIVED USED ITEM
SUBMITTED BY 4 TEST TECH CO., LTD.

30,32 RAMA I SOI 63, RAMA IIRD,,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150
CALIBRATED BY : TETNITHI W.
CALIBRATION DATE : 14-Jul-22
/_.
/
4
/|
APPROVED BY : N\ |
ONGBAK J.
ISSUED DATE : 15-Jul-22
RECEIVED DATE : 14-Jul-22

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

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22M7652 PAGE : 2 OF 2
Calibration Report

EQUIPMENT H DIGITAL BALANCE MODEL % QUINTIX 224-15

MANUFACTURER 3 SARTORIUS S/N : 29302452

1D No g EQL-164 RECEIVED DATE : 14-Jul-22

AIR PRESSURE 5 1008mbar £ Imbar CALIBRATION DATE : 14-Jul-22

AMBIENT TEMPERATURE . 26°Cx1°C RELATIVE HUMIDITY : 57 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

t. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT 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.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
i) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 €02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M21032358 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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) THROQUGH CENTRAL BUREAU QF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000042 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000073
0.1 0.1000 0.0000 0.000074
0.2 0.2000 0.0000 0.000074
1.0 1.0000 0.0000 0.000075
2.0 2.0000 0.0000 0.000075
20.0 20.0000 0.0000 0.000085
45.0 45,0001 -0.0001 0.00014
65.0 65.0001 -0.0001 0.00013
80.0 80.0001 -0.0001 0.00017
100.0 100.0000 0.0000 0.00019
120.0 120.0000 0.0000 0.00022
140.0 140.0000 0.0000 0.00025
160.0 160.0000 0.0000 0.00027
180.0 180.0000 0.0000 0.00030
200.0 199.9998 0.0002 0.00032
5. OFF CENTER LOADING ERROR
~ POINT READING (g)
] 99,9999
3 2 99,9998
3 99.9998
2 5 4 99.9999
5 99.9999
OFF-CENTER LOADING 0.0001
NOTE: 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
F-GO10 Lvﬁ‘!



QUALITY CALIBRATION CO.,LTD. S,

NN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ila&\!-r/mf_ - —_—
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 g =w RN\
www.qealibration.com KN
CERTIFICATE No : 22M7652 PAGE:1QF2

REFERENCE No : 65843-6
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : QUINTIX 224-15
SERIAL No : 29302452

ID No : EQL-164

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY ' 3 TEST TECH CO,, LTD,

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

10150
CALIBRATED BY : TETNITHI W.
CALIBRATION DATE : 14-Jul-22
P
d.f
’;‘ |

APPROVED BY : M\

ONGBAK J.
ISSUED DATE : 15-Jul-22
RECEIVED DATE : 14-Jul-22

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

F-G010 REV 02
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QUALITY CALIBRATION CO.,LL.TD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22M7652 PAGE:2OF 2
Calibration Report

EQUIPMENT d DIGITAL BALANCE MODEL : QUINTIX 224-15

MANUFACTURER H SARTORIUS S/IN 3 29302452

1D No : EQL-164 RECEIVED DATE 3 14-Jul-22

AIR PRESSURE g 1008mbar = 1mbar CALIBRATION DATE 14-Jul-22

AMBIENT TEMPERATURE g 26°Cx1°C RELATIVE HUMIDITY : 57 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1.

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

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 (9-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M2103235S 26-Mar-23

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM 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 WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1.

ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS 0.000042 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000073
0.1 0.1000 0.0000 0.000074
0.2 0.2000 0.0000 0.000074
1.0 1.0000 0.0000 0.000075
2.0 2.0000 0.0000 0.000075
20.0 20.0000 0.0000 0.000085
45.0 45,0001 -0.0001 0.00014
65.0 65.0001 -0.0001 0.00013
80.0 80.0001 -0.0001 0.00017
100.0 100.0000 0.0000 0.00019
120.0 120.0000 0.0000 0.00022
140.0 140.0000 0.0000 0.00025
160.0 160.0000 0.0000 0.00027
180.0 180.0000 0.0000 0.00030
200.0 199.9998 0.0002 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 99.9999
3 1 4 2 99,9998
3 99.9998
2 5 4 99.9999
5 99.9999
OFRF-CENTER LOADING 0.0001

NOTE: 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 ,\ﬂ
F-GO10 REV (
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QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com
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Dl CALINRATION 1049

CERTIFICATE No : 22M9%914 PAGE:10F2
REFERENCE No: 66549-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : AND

MODEL : GR-200

SERIAL No : 14243876

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

30,32 RAMA I1 SOI 63, RAMATIRD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CALIBRATED BY H PRASERT P.

CALIBRATION DATE C 15-Sep-22

APPROVED BY : g

PONGSYK J.
ISSUED DATE : 21-Sep-22
RECEIVED DATE : 15-Sep-22

THIS CERTIFICATE MAY NOT BE REFRODUCED OTHER THAN IN FULL EXCEP1 WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.(calibration.com

CERTIFICATE No : 22M9914 PAGE:20F 2
Calibration Report

EQUIPMENT $ DIGITAL BALANCE MODEL : GR-200

MANUFACTURER : AND S/N : 14243876

D No : EQL-130 RECEIVED DATE H 15-Sep-22

AIR PRESSURE : 101 1mbar + Imbar CALIBRATION DATE 15-Sep-22

AMBIENT TEMPERATURE  : 21°C+1°C RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT 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.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M21032358 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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 CENTRAL BUREAU OF WEIGIITS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERQ SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.0000 0.0000 0.000078
0.10 0.1000 0.0000 0.000078
0.20 0.2000 0.0000 0.000078
0.50 0.5000 0.0000 0.000079
1.00 1.0000 0.0000 0.000079
2.00 2.0000 0.0000 0.000080
5.00 5.0000 0.0000 0.000081
10.00 10.0000 0.0000 0.000084
20.00 20.0001 -0.0001 0.000089
50.00 50.0001 -0.0001 0.00011
100.00 100.0001 -0.0001 0.00019
200.00 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3N 4 2 1060.0000
3 100.0001
2 3 4 100.0000
5 99,9999
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 REV
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JOB No: Lspr2302591 ... MODEL: Vap30

S/N:.003718

Part : Operational Qualification (OQ)

A
ATIVTDUANINIATON

FRONT

1t 12

1.Quick clamping device with wedge

2
3
4
5
6.
7
8
9

. Kjeldatherm digestion tube

. Holder for steam inlet tubing
. PTFP-Inlet tubing, steam

. Viton-cone

Clamping for glassware

. Screw cap GL18 with silicone seal

. PTFP-Inlet tubing, NaOH

. PP-Distributor with PP-threaded joint
10.
11,
12.
13.
. Display

. Keyboard, chemical-resistant
. Main switch, green

. Ventilation valve

. Distillate outlet tubing

. Erlenmeyer flask

Distribution head, glass

Screw cap GL32 with silicone seal

Distillation condenser

Screw cap GL14 with plastic screw connection

Platfrom

. Drip tray

Inc]
g
@
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N/A

Remark
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Diaphragm pump NaOH

Diaphragm pump H3BO»

Diaphragm pump H,0 for steam generator
Diaphragm pump H,0 for sample
Peristaltic pump for suction sample
Peristaltic pump for suction receiver
Pinch-solenoid valve, steam

Magnetic valve with pressure control
Pinch-solenoid valve, shut-off

. Verprene-tubing 4x8 mm.

. Verprene-tubing 4x8 mm.

. Non-return valve for diaphragm pumps
. Tubing reduction PP 51x10x5 mm.

. Silicone tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Silicone -tubing 4x7 mm.

. Yerprene-tubing 8§x12 mm.

. Verprene tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Ventilation glass

. Novoprene-tubing 4.8x8 mm.

. Tubing reduction

. Silicone tubing 6x10 mm.

. PP-distributor with PP-thread

. SKT-valve (built in with brass fitting)
. Silicone tubing 8x16x80 mm.

. Steam generator

. PTFE-inlet tubing NaOH

Silicone tubing Bx16 for cooling water inlet

. Silicone tubing 8x16 for cooling water outlet
. Viton-tubing 6x12*50 mm,
. Silicone tubing 4x7 mm.

o
2

UHNNNNNRRNNRNRRLRNODNKNKNRRRNR0OR/RROR
000000000000000000000000000DO0O0

z

5

KO000000000000000ORRO000000ORDDOORD

Remark

vap 40 only
vap 30,40 only
vap 30,40 only

option

vap 30,40 only
vap 40 only
option

vap 30,40 only
vap 30,40 only

option
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avsaouszuy Inf (Blectrical Test)
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A 'I'J!lﬂﬂuﬂn‘lﬂlﬂé 09 (Optical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor
Steam generator
Tubing

Viton cone

77790701 Function N15%14714 (The FunctionTest)

szuvrfiaazaIununNNAUYD Steam
a ¥

szuuMIRNINE Sample Tube

IZUVAIAY Na OH

| A
JEVUM3 Suction AN Sample Tube (LAY Receiver
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1. TECHNICAL DATA Pass Fail N/A Remark
Main Supply 220 volt + 10% 50 Hz with ground M O O
Norminai current V4 ) O L S,
1.1 COOLING WATER BATH Pass Fail N/A Remark
Temperature 15-20 °C v O O
Cooling Water Outlet V) ] Q
Control Temperature (V4] ) O
1.2 OPTICAL TEST VAP..30.. Pass  Fail N/A Remark
Screw cap GL14 v O O
Screw cap GL18 ) ] (]

Screw cap GL32 4 O s
Distillation Head M O O

Condensor ) a .
Viton Cone v O O

Ventilation Valve V4] ] )
Micro Switch Sample 4 ) OJ

2. SYSTEM COOLING WATER INLET Pass  Fail N/A Remark
Cooling Water Inlet % O )

Cooling Water Outlet ¥ O O
Magnetic valve V4] O 4

3.SYSTEM CONTROL Pass  Fail N/A Remark
Key Board ] O 0
Display V) O d
Program () 0
Adding H,0 ¥ O O vap 30,40 only
Adding NaOH v O O
Adding H,BO, O O @ vap 40 only
Suction Sample %4 - ) vap 30,40 only

4.SYSTEM DISTILLATION Pass Fail N/A Remark
Boiler v d D
Level Sensor %4 O O
Novoprene-Tubing 4] O O
Solenoid Valve Shut-Off M O 0O e
Solenoid Valve Steam % O O
Excess Pressure Detector K% @8] O
Ventilation Valve % O O
Heater %) a )
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5. PUMP Pass  Fail N/A Remark
Pump H,O Steam ) O ) “
- Non-Return Valve %] O O
Pump H,0 Sample (1] ) O
- Non-Return Valve )] O O
Pump NsOH M O O
- Non-Rutum Valve 4] O O
Purnp H3BO3 0O O @
- Non-Rutum Valve ] O (%)
Pump Suction W) ) S O ——"

z

6. The Following Program Run : /A Remark
Addition H,0 0-99 sec.
Addition NaOH  0-99 sec.
Addition H,BO, 0-99 sec.
Reaction Time  0-99 min.
Distillation Time 0-99 min
Steam Capacity  30%-100%

Suction Time 0-99 sec.

SRRREIIEERE
000000002
00000800

The Instrument is in perfect technical shape
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Part : #aunnﬁ’uuuuﬁmsmﬂn (General Technical Support)

mathga¥ayn?hl ( Bastc maintenance)

Cleaning

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 avoided.

The following program should be run:

Addition H,BO, 0 s
Addition H,0: 13 s
Addition NaOH: 0 s
Reaction time: 0 s
Distillation time: 7 min.
Steamcapaclty: 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 putting about 10 mi of sulphuric acid into the digestion
tube.
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Error Code

The micra-processor continually aurveys all the functions of the
distillation syatem. Ag soon as an error arises it is shown on the
display and accompanied by an acoustic signal,

rror message Measures

Check oooling water inlet for

blockages. _ — i

Ensure the tap is tumed on

Insert tube — -

[ No tap water

[No samples tube

[chaek ch.mlenlnj Check set of tanks ) -

Check the water Inlet distilled
Low water
L
[ Prass Entar H,0 -
- This message disappears as
( Fitling ] BOON as steam generator s
Steam generator filled

After the above mentioned ermrors are corrected, the following
message |s displayed.

Error message Measures

program

[Stop Prog.No.
£ Reset = Standby-mode

P Enter = continue of interrupted
ontlinue=Entar ]

Other error messages

Error message Measures

| Wait for at'umJ Message disappears as soon

as stand-by is reached

Add sol. > 1min Check programming
Contlnue=Enter

Enter=continue of interrupted

program
Reset=Standby-mode
Proaram Check programming
undefined -— -

-, |Switch the system off and call
[ Excess stoam ]urvlee

Rreassure

Switch the system off and call
[ Sensor error 4] service
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CERT.No.: HS-TO50H

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
Samsaennok, Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com  www.harikul.com

Certificate of Calibration

Calibration Date ; 15 Aug 22 Model : YSI 5000
Submitted by : TEST TECH CO.,LTD. SIN : 12E102403

30,32 Ramall Soi 63, Ramall Road, Samaedam, Probe . ¥YSE5010

Bangkhunthian, Bangkok 10150 SIN : 22B100125

ID NO. . EQL-154
Avg Room Temp : 20 °C Air Temp ref : S/N. E00522
Avg Water Temp : 20 °C Barometric ref @ S/N. E00522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician . Kittipong M.
Calibration Details
Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/l)

Measurement 1 (mgfl) 9.08 (PASS) =
Measurement 2 (mg/) 9.08 (PASS)
Measurement 3 (mg/l) 9.09 (PASS)
Measurement 4 (mg/l) 9.08 (PASS) -
Measurement 5 (mg/l) 9.08 (PASS)
Measurement 6 (mg/l) 9.08 (PASS)
Measurement 7 (mg/l) 9.08 (PASS) -
Measurement 8 (mgh) 9.08 (PASS)
Measurement 9 {(mg/) 9.08 (PASS) -
Measurement 10 {mg/l) 9.08 (PASS) -
Mean Measurement 9.08 mg/l -
Inaccuracy 0.01 mg/l -
Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

1) This certificate is issued hased on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.

3) This result shall not be used for advertising purpose.

Technician Signature

HARIKUL l\‘wL

SCIENCE CO,LTD.

e T T ——

Laboratory Manager
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QUALITY CALIBRATION CO.,LTD. S,
o
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

s,
Kz

" \WN?
ffg\(\‘\

W

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 S "
www.qcalibration.com "4.4@‘\.9‘ NRCTISLTIS 702
CERTIFICATE No : 22T9917 PAGE:10F2

REFERENCE No : 66549-4
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN,
MANUFACTURER : MEMMERT

MODEL : UFE 500

SERIAL No : G508.0791

ID No : EQL-128

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 15-Sep-22
APPROVED BY H

ONGSAK J.
ISSUED DATE ¢ 21-Sep-22
RECEIVED DATE : 15-Sep-22

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

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T9917 PAGE:2 OF 2
Calibration Report

EQUIPMENT : HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL : UFE 500

1D No EQL-128 S/IN (G508.0791

RECEIVED DATE 15-Sep-22 CALIBRATION DATE : 15-Sep-22

AMBIENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY : 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1.

3l
4.

3.

THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 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 cm 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,

. REFERENCE STANDARD INSTRUMENTS :-

DUE DATE
10-Jul-23

INSTRUMENT MODEL SERIAL Ne CERTIFICATE No
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 22T7509
THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
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
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 2 Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cim
o CHAMBER PERFORMANCE
8 9, Calibrate Average All Temperature | Temperature Overall
/ 7 Point Position Temp. Stability Uniformity Variation
FRONT C) ) (2°0) ) )
104.0 104.32 0.15 0.62 1.02
180.0 180.09 0.29 1,23 1.86
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 Ref. 5 #6 #7 #8 #9 * °0)
104,0 104.0 104.23 | 103.89 [ 104.54 | 104.02 | 104.33 | 104.63 | 104.42 | 104.48 | 104.39 0.38
180.0 180.0 180.16 | 179.13 | 180.46 | 179.35 | 179.79 | 180.66 | 180.36 | 180.29 | 180.61 1.1

NOTE 1 : THE UNCERTAINTY QF 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.

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

F-GOIOREV : 02
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QUALITY CALIBRATION CO.,LTD. S,

235 Petchkasem 63/2 Road, Laksong, Bangkag, Bangkok 10160 5&% "
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 T3

>y

www.qcalibration.com "4,4ﬂ‘\+\‘
Hnhw

NSC-TISI-TIS 1 7025
CALIGRATION 6249

CERTIFICATE No : 22T8989
REFERENCE No : 66263-2

Certificate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER N/A
MODEL N/A
SERIAL No N/A
ID No EQL-182
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA II SOI 63, RAMA I1 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 19-Aug-22
/
APPROVED BY
PONGSAK J.
ISSUED DATE 19-Aug-22
RECEIVED DATE 19-Aug-22

PAGE:10F2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
935 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T8989

Calibration Report

EQUIPMENT : INCUBATOR

MANUFACTURER : N/A MODEL

1D No : EQL-182 SERIAL NUMBER
RECEIVED DATE : 19-Aug-22 CALIBRATION DATE
AMBIENT TEMPERATURE : 27°Cx1°C RELATIVE HUMIDITY

CONDITION OF THIS RESULTS OF CALIBRATION

N/A
N/IA
19-Aug-22

PAGE:20F 2

51 %RH + 10 % RH

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 13 POINTS AND LOCATED AS THE
PICTURE BELOW AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 cm. AND PLACED THE SEVENTH THERMOCOUPLE
WITHIN 2.5 e¢m. 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 CERTIFICATE No DUE DATE
1) DATA LOGGER-WITH-TC TYPE K HYDRA 2635A 7301307 22T7508 05-Jul-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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 Temperature around the Chamber (°C) variation : 3
Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): 190*70*170 cm
CHAMBER PERFORMANCE
Calibrate Average All ‘Temperature Temperature Overali
3 Point Position Temp. Stability Uniformity Variation
(0 0 = C) () <)
1 ) 20.0 19.90 0.05 0.46 0.69
TEMPERATURE MEASUREMENT ACCURACY TEST
[Controller temperature (°C) 20.0
8 9 Indicating Temperature 19.7
7 1 20.16
g 2 19.79
5 6 & 3 20.07
E’: 4 19.63
12 13 = 5 19.89
- 6 19.87
2% 7 Ref. 20.08
10 11 &3 8 19.76
& 9 19.67
FRONT E 10 19.97
5 11 20.30
§ 12 19.82
13 19.73
Uncertainty of Measurement(x ° C) 0.39

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : LOCATION 7 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 MULTIP

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




QUALITY CALIBRATION CO.,LTD. Ly,

SN,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 2- s e
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CERTIFICATE No : 23E0843 PAGE:10F2
REFERENCE No : 67999-1

Certificate of Calibration

EQUIPMENT : pH METER
MANUFACTURER : DKK-TOA

MODEL $ HM-25R

SERIAL Neo : 760205

ID No : EQL-183

CONDITION AS RECEIVED USED ITEM
SUBMITTED BY : TEST TECH CO., LTD,

30,32 RAMA 11 SOI1 63, RAMA 1l RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : PRASERT P.

CALIBRATION DATE : 27-Jan-23

APPROVED BY : gf\

PONGMK J.
ISSUED DATE . 03-Jan-23
RECEIVED DATE : 27-Jan-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 02

27



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23E0843 PAGE:2 OF 2
Calibration Report

EQUIPMENT 3 pH METER

MANUFACTURER ] DKK-TOA MODEL . HM-25R

ID No EQL-183 SERIAL NUMBER 760205

RECEIVED DATE § 27-Jan-23 CALIBRATION DATE $ 27-Jan-23

AMBIENT TEMPERATURE 3 23°Cx1°C RELATIVE HUMIDITY 51%RH+10%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/

INSTRUMENT MODEL CERTIFICATE No DUE DATE
e e = LOT No R - U S
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 0065i-08 CC18727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CAI150 9156079 22E1145 31-Mar-23
3) BATH 260014 1247.48074 22T9870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LLONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE 1O SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. DISPLAY UNIT WITH pH ELECTRODE S/N: 202F0138MK
STANDARD pH UUC READING CORRECTION ACTUAL READING | UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (1) (pH) (mV) (& pH) k
4.007 4.01 -0.003 178 0.013 2.0
7.004 7.00 0.004 0.0 0.013 2.0
10.014 10.01 0.004 -177 0.014 2.0
2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD UuucC* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
(°C) (°C) (mm) (°C) (°C)
25.002 25.0 80 0.002 0.21

3. PERCENT SLOPE 98%
UUC : UNIT UNDER CALIBRATION
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, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 REW(2
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QUALITY CALIBRATION CO.,LTD. ‘,q'\“\"'_'\'_',::,'f« .
AN 2
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 T
- www.qcalibration.com “, 4‘:;“\“\ ¥ NSCTIsLTISI 028
CERTIFICATE No : 2279920 PAGE:10F2

REFERENCE No : 66549-7
Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER H N/A

MODEL 2 SUP IV

SERIAL No i N/A

ID No $ EQL-056

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : PRASERT P.

CALIBRATION DATE : 15-Sep-22

R 7Y

PONGSAK J.
ISSUED DATE 3 21-Sep-22
RECEIVED DATE : 15-Sep-22

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

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 2279920

EQUIPMENT
MANUFACTURER
ID NUMBER
RECEIVED DATE

AMBIENT TEMPERATURE

CONDITION OF THIS RESULTS OF CALIBRATION

Calibration Report

: WATER BATH

- N/A

) EQL~056
: 15-Sep-22
: 25°Cx1°C

MODEL
SERIAL

NUMBER

CALIBRATION DATE

RELATIVE HUMIDITY

2 SUP 1V
3 N/A
i 15-Sep-22

PAGE:2 OF 2

$ 49 %RH £ 10 % RH

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE 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 CONDITION.

2, REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT
1) DATA LOGGER WITH RTD

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE

MODEL
20625A

SERIAL No

CERTIFICATE No

DUE DATE

6603614

AT DT 4 N

ND PLACE

Or

22T7514

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.

05-Jul-23

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 0.6
A I,_:';,_ Overall Variation of Line Voltage (V) : 3
PR ‘EH weadk Instrument Condition : Normal
; (:j & — i Bath lnner Size (W*L*H) : 59*35%20 cm
0 BATH PERFORMANCE
¥ H Calibrate Average All | Temperature | Temperature Overall
' > - Point Position Temp. Stability Uniformity Variation
0 0, :l:(] Q o
PROBE INSTALLATION (C) €0 i) Q) CC)
POSITION IN THE BATH 83.0 82.94 0.07 0.04 0.17
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. § *°0C)
83.0 83.0 82.93 82.92 82.93 82.96 82.95 0.16

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATII.
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 UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GOIOREV :
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(Calibration Certificate of Liquid in Glass Thermometer)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) & A
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %/~

”}’ 1]l \‘\\‘
TEL. 0-2717-3000-24 FAX. 0-2719-9484 b NSC-TISI-TIS17025
CALIBRATION 0008
Certificate of Calibration = cemfete :‘;’9 bulii

Equipment : Digital Thermometer With Sensor
Manufacturer: Testo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 926 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 5609260110250914
ID No.: EQL-058
Condition As-Recelved: Used Item
Recelved Date: 07 April 2022
: Calibration Date: 19 April 2022
to 22 April 2022
Reference: 2204-0167DN Submitted by: TEST TECH CO.,LTD (HEAD Office)
Ambient Temperature: ( 25 * 3 ) °C
30,32 Soi 63, R Il Rd., Sa dam,
Relative Humidity: (50 £20)% ,32 Rama Il Soi 63, Rama , Samaedam
Bangkhunthian, Bangkok 10150
Procedure used: Calibration were conducted using in-house caiibration procedure CP-TO1 according to comparison with
/ Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. ' Due Date
1)} Black Stack Thermormeter 1560 8C454 211567 22 May 2022
2) PRT Scanner Module 2562 A01303 211567 22 May 2022
3) Industrlal Platinum Resistance Thermometer 5627-12 571971 211567 22 May 2022
4) Digital Thermometer 1529 AB6176 2111248 16 Nov 2022
5) Industrial Platinum Resistance Thermometer 5627 759435 2111248 16 Nov 2022

2.The certificate is valld only to the item calibrated on date and place of calibration.

3.This Certification is traceabie to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Thatcha
{ssue Date : 28 April

nan Chankong Approved Signatory : /-/

2022 [ ]Phalinee Prabpalpal

[ ] Chatchawan Khunpiluek

[¥] Wanlop Larpkurn

B 0286541
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Cert. No.: 227781

Page.: 2 of 2
Result of Calibration:- Without Adjustment
* Function: Temperature measurement
This equipment was connected with Thermocouple Type T ID No. EQL-058
— immersion 8tandard—— —yyer —————————————Uncertainty —————
Depth Temperature Reading Error of Measurement
(mm.) (C) (°C) (*C) (+C)
150 3.0047 29 -0.1047 0.26
150 20.0045 20.0 -0.0045 ' 0.24
150 35.0029 349 -0.1029 0.24
150 103.0039 102.8 -0.2039 0.36
150 104.0025 103.8 -0.2025 0.36
150 120.0027 119.8 -0.2027 0.42
150 140.0026 139.6 -0.4026 047
150 150.0036 149.6 -0.4036 0.49
150 170.0025 169.6 -0.4025 , 0.55°
7 150 180.0068 179.5 -0.5068 0.58
Result of Calibration:- Without Adjustment
Function: Temperature measurement
This equipment was connected with Thermocouple Type T ID No. EQL-058 Water Proof

Dimension of probe : Diameter 5 mm., Length 112 mm. Sheath material : Stainless Steel

Immersion Standard uuc* - Uncertainty
Depth Temperature Reading Error of Measurement
(mm.) (‘C) (C) (*C) (+C)

150 41.5024 414 -0.1024 0.24
180 45.0039 44.8 -0.2039 0.24
150 50.0039 49.8 -0.2039 024
150 83.0046 827 -0.3046 0.31
150 92.0037 91.8 -0.2037 0.33
150 95.0038 94.6 -0.4038 ' 0.34
150 150.0033 149.3 -0.7033 0.49

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-000-

/./

a 1106240
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QUALITY CALIBRATION CO.,LTD. RV
235 Petchkasem 63/2 Road, l.aksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

7,
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& NSC-TISITIS| %02
TR R
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CERTIFICATE No : 21T8009 PAGE : 1 OF 2
REFERENCE No : 62147-2

Certificate of Calibration

EQUIPMENT : LIQUID IN GLASS THERMOMETER
MANUFACTURER : PRECISION

MODEL T

SERIAL No : 8925

D No : EQL-103

RESOLUTION : 0.1°C

TYPE : TOTAL IMMERSION

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.

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

"ALIBRATED BY : CHARUKIT L.
CALIBRATION DATE 3 25-Aug-}!/
APPROVED BY

ONGSAK J.
ISSUED DATE : 25-Aug-21
RECEIVED DATE : 18-Aug-21

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

F-G010 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 21T8009 PAGE :2 OF
Calibration Report

EQUIPMENT LIQUID IN GLASS THERMOMETER

MANUFACTURER PRECISION

MODEL : i

ID No H EQL-103 SERITAL NUMBER 8925

RESOLUTION H 0.1°C TYPE TOTAL IMMERSION

RECEIVED DATE i 18-Aug-21 CALIBRATION DATE 25-Aug-21

AMBIENT-TEMPERATURE - - —-23-2%€+3°C e REEATIVE-HUMIDEFY——+~ - 56 %RH £ 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

2

|. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
~THERMOMETER (S§PRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

TS-90.
7. KEFERENCE STANT/ARD INSTRUMENTS =
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 20T12169 10-Dec-21
2) SPRT PROBE 5612 587312 20T12169 10-Dec-21
3) PRECISION BATT! 7320 A21105 20T12163 16-Dec-21
4) PRECISION BATH CTR-40 AG68155 20T12164 22-Dec-21
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE [S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND). :
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD vucH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH (°C) STEM OF
°C) (°C) (mm) TEMPERATURE MEASUREMENT
(0) C)
19.9958 20.0 140 -0.0042 N/A 0.079
25.0038 25.0 160 0.0038 N/A 0.079
41.5059 415 225 0.0059 N/A 0.079
44.5075 445 235 0.0075 N/A 0.079
45.0125 45.0 240 0.0125 N/A 0.079
50.0154 50.0 260 0.0154 N/A 0.084

UUC* : UNIT UNDER CALIBRATION

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

7N

E-5010 REW02
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QUALITY CALIBRATION CO.,LTD. ‘\\\‘\\\\:__:////,,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 %/—-—-\E
www.qcalibration.com "@\\‘“ NSCTISLTIS T2
aimt CAIMEATION (040
CERTIFICATE No : 21T8008 PAGE: 1 0F2

REFERENCE No : 62147-1

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

%

0 No
RESOLUTION

TYPE

CONDITION AS RECEIVED

SUBMITTED BY

" ALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

.

Certificate of Calibration

LIQUID IN GLASS THERMOMETER
PRECISION

G13004

EQL-111

1°C

TOTAL IMMERSION
USED ITEM

TEST TECH CO,, LTD.

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

CHARUKIT L.

257/ |
A

PONGSHK J.

25-Aug-21

18-Aug-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO.,, LTD. .

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 21T8008 PAGE:20F2
Calibration Report

EQUIPMENT : LIQUID IN GLASS THERMOMETER

MANUFACTURER $ PRECISION

MODEL G13004

ID No : EQL-111 SERIAL NUMBER 3 ---

RESOLUTION ¢ 1°C TYPE : TOTAL IMMERSION

RECEIVED DATE R 18-Aug-21 CALIBRATION DATE 25-Aug-21

AMBIENT TEMPERATURE 23°Cx3°C RELATIVE HUMIDITY 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
I. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
" “HERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

1IS-90.
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No . CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 20T12169 10-Dec-21
2) SPRT PROBE 5612 587312 20T12169 10-Dec-21
3) PRECISION BATH 7320 A21105 20T12163 16-Dec-21
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD uucH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH (°C) STEM OF
(°C) (°C) (mm) TEMPERATURE MEASUREMENT
(°C) #°C)
114.9054 [15.0 110 -0.0946 N/A 0.14
120.9149 121.0 120 -0.0851 N/A 0.14

v J*:UNIT UNDER CALIBRATION
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

A
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Equipment :
Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Réference:
Amblent Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

(LU
N

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Ss
N

R
KT

N

()
et A

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISKTIS17025

CALIBRATION 0008

Certificate No. : 21H2269

Certificate of Calibration Bn: 182

Dlal Thermo-Hygrometer
This certificate may not be reproduced other than in full,

Barigo
except with the prior written approval of the head of
¥ Corporate Services 3: Equipment Calibration and Testing Services.
EQL-064
Used Item

25 October 2021

27 October 2021
to 02 November 2021
2110-0738DN

(25 +3)°C

Submitted by: TEST TECH CO.,.LTD (HEAD Office)

30,32 Rama |l Soi 63, Rama Il Rd., Samaedam,
Bangkok 10150

(50%20)%
Bangkhunthian,

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison

with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function Into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Madel Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime I 31863 19714 20 Sep 2022
2) Standard Humidity/Temperature Meter 400 10240757 TH-0076-20 07 Dec 2021
2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable 1o the International System of Unit maintained at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-Natlonal Institute of Metrology Thailand (NIMT)
Calibrated by :  Viporn Tantiyawutti Approved Signatory : 6 I
Issue Date : 04 November 2021 [J ] Chakrit Waewanjua
[ ]1Pornthippa Tameyakul
[ ]Pitak Srimangkol
B 0273563

232



Cert, No.: 21H2269

Result of Calibration:- Without Adjustment
Function: Humidity measurement. '
Reference Standard vuc* Uncertainty
Temperature - Humidity Reading Error of Measurement
{°C) (%RHY (%RH) (%RH.) (%R H.)
25.0 30.1 30.0 -0.1 1.5
25.0 40.1 40.0 -0.1 1.5
25.0 50.1 51.0 0.9 1.7
250 60.0 61.0 1.0 17
25.0 75.2 76.0 0.8 1.7
Result of Callbration:- Without Adjustment
Function: Temperature measurement.
Standard uucr Uncertainty
Temperature Reading Error of Measurement
(*C) (*C) (°C) °C)
15.00 15.0 0.00 0.72
20.00 20.0 0.00 0.72
25.01 25.0 -0.01 0.72
30.01 30.0 -0.01 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-000-

Page.: 2 of 2

At

a 1079790
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TususaInsSaa LAY “LATasAANNLN THHA”

(Calibration Certificate of Conductivity Meter)
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i TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) % i
, CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %~ N S 5
K 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il ,w
i ! TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008 4
%
CertNo.: 22CH120
j/’ Page.: 1 of 3 :
71 » . . ‘%;"
i1 7
I Certificate of Calibration ;
i L
b} b
.j Equipment : Conductivity Meter }{’4
i !
/j Manufacturer : TOA DKK b
i ";
i Model : CM-41X 1/
s e‘!’
I Serial No. : 842572 )
»: ID No. : EQL-211 7
i i
] Condition As-Received: Used Item N
Yf? Received Date : 24 January 2022 %
i i
Il Calibration Date : 26 January 2022 \
R
7 Reference : 2201-0846DN-1 ;
ity i
') Submitted by : TEST TECH CO.,LTD (HEAD Office) N
¢ 30,32 Rama Il Soi 63, Rama Il Rd., %
i\ Samaedam, Bangkhunthian, Bangkok 10150 f
{3 Ambient Temperature : (25 + 25) °C “
Relative Humidity : (50 + 15) % n
3 '\
9,'/3 Calibration Procedure: In -house method : v
1 - CP-CH6 by direct measurement W
it with certified reference material (CRM) 1
e - CP-CHB8 by comparison with standard thermometer ?;
o 7
I if
Iy Calibrated by : Warakorn Lerngagtrakul {
1 ;?Dﬂ
Y, }
lly Approved by : WIA ‘ :
L2/ H )
;§ / Approved Signatory 17
\ (V') Malee Butkruea (
i); ( ) Saithip Meangmai ;
: ( ) Warakorn Lerngagtrakul {ffa
H Issue Date : 3 February 2022 [_
A )
q I
I The Uncertainties are for a confidence probability of approximately 95% 4
i;’é This certificate may not be reproduced other than in full, except with the prior written ‘;q
I s Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. X (’J
il o g/ .(
(o) LR & R
B g R e e R eSS SR RS e SN LN E AR LSRR A )
A 0037370
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Cert.No.

2 Page.
J'j Condition of this result of calibration
7% 1.Reference Standard Instrument :-
1'] Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RC095 211977 17 Sep 2022

2) Ref, Std.Thermometer 4982054  110RCO044 2111201 26 QOct 2022
":1 This certification is traceable to the International System of Unit maintained at:-
':"'-f.' - Traceable to National Institute of Metrology (Thailand), NIMT

|
|1 2. Certified Reference Materials :-

I

/ - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S

E through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Js Conductivity Solution Manufacfurer Lot No. Exp. date

> 147.0 uSfem CPA Chem 761020 02 Aug 2022

1.413 mS/cm CPA Chem 761021 02 Aug 2022
12.8806 mS/cm CPA Chem 754037 28 June 2022

I
_ .j' - Control Conductivity calibration solution temperature by Water bath (25+0.1) ic
3. This certificate is valid only to the item calibrated on date and place of calibration.
I
“J, Calibration results

- Function : Conductivity Measurement

(*) After Adjustment at 147.0, 1413.0, 12880.6 pSicm

Conductivity Electrode Serial No.: 806F0005

1 22CH120
:20f3

Standard Before Adjustment After Adjustment Uncertainty Coverage ; /
) Conductivity Solution UUC* Reading UUC* Reading of Measurement factor

’ () k

; 147.0 uSicm 149.1 LuS/cm 146.9 pS/cm 0.99 pSicm 2.00
1.413 mSfem 1.424 mSiem 1.413 mSfcm 0.0092 mSfem 2.00

j 12.8806 mSficm 12.81 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00

¥y

:'_‘i.‘ Remark - UUC* = Unit Under Calibration

- 147.0 uS/cm Adjustment Cell constant = 98.4m-1
-1
- 1.413 mS/cm Adjustment Cell constant = 99.2m
-1
- 12.8806 mS/cm Adjustment Cell constant =100.7m

a 1092322
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Cert.No.: 22CH120
Page.: 3 0of 3

Calibration Results

:J Function : Temperature Measurement
"1 (*) Without adjustment
l;, This equipment was connected with Temperature Probe;
% - Model : CT-58101B
v - Serial No. 806F0005
’:? Dimension of probe;
7 - Length : 114 mm.
i - Diameter : 12 mm.
’ - Immersion Depth : 100 mm. o
H "
b 4 i:
/| Calibration Standard uuc* Uncertainty of | Coverage -“'-‘l
'[}; Point Temperature Reading Error Measurement factor
15 o o 0 o o i
1y (¢) (¢c) (¢c) (c) (tc) k
25.0 25.003 25.1 0.097 0.13 2.00 i
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-
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(Calibration Certificate of Standard Weights)
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Equipment:
Manufacturer:
Model:

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure;

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  S02%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES “EBEME&
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7/~

"""! 1‘\‘\\\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ko NSE-TISI-TIS17025
CALIBRATION 0008
Certificate of Calibration °°"""°‘": Nga: fz"f";%
age: 10

Standard Weight
LS

EQL-121

Used [tem

03 February 2022
08 February 2022

2202-0110DN

(23 £2)°C
(50 £15 ) %
1011 mbar

This certificale may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Submitted by: TEST TECH CO.,LTD (HEAD Office)

30,32 Rama |l Soi 63, Rama |l Rd., Samaedam,

Bangkhunthian, Bangkok 10150

Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method

against standard weights on the basis of weighings at an average alr density of 1.2 kg/m® and a temperalure
of 23 °C material density of weight is 8000 kg/m®.

Condition of this result of callbration

1.Reference standards instuments :

Instrument
1) Standard weight Set (E2)

Madel
YC831-712-00

Serial No.

50202965 MM-0102-20

2.This certificate is not certified for any commercial transaction.

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

4.This Cerfification is traceable to the International System of Unit maintained at:-

-Nalional Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suwat Wutthicharoenmongkol
08 February 2022

B S

Approved Signatory :

Certificate No.

Due Date
13 Jul 2022

[ ] Phalinee Prabpaipal
[~} Sura Suwannasri
[ ] Chaowalit Rittirak

B 0280632
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Cert No.: 22M196

Page: 2 of 2
" Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
() (1)
50 g 50.00008 g 0.10 mg 0.30 mg

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

-00o-

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

= 5

a 1092727

i
H
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 AN

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISTIS17025
CALIBRATION 0008

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN) z‘x\;//ﬁ

Certificate of Calibration Ceﬁiﬂca‘;:‘;f asee

Equipment : Standard Weight
Manufacturer: . This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: M 0030/11
ID No.: EQL-139

Condition As-Received: Used ltem

Received Date: 25 August 2021

Calibration Date: 01 September 2021

Reference: 2108-0772WN Submitted by: TEST TECH COQ.,LTD (HEAD Office}

Ambient Temperature: (23 2 ) °C

Relative Humidity: (50 + 15 ) % 30,32 Rama i Soi 63, Rama il Rd., Samaedam,

Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1006 mbar

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m? and a temperature
of 23.0 °C material density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard weight Set (E2) YCS31-712-00 50202965 MM-0102-20 13 Jut 2022

2.This certificate is not certified for any commercial transaction.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4, This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Chaowalit Rittirak Approved Signatory : 7= @/ é/
Issue Date : 02 September 2021 [V‘]/Phalinee l!’rabpaipal
[ ] Sura Suwannasri

[ ] Chaowalit Rittirak

B 0268026 9201



Cert No.: 21M1550
Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(%) (%)
2g 2.000024 g 0.040 mg 0.12 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k= 2, providing a level of confidence of approximately 95 %.

-000-

?’A,\

a 1064767
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TEL. 0-2717-3000-24 TAX. 0-2719-9484

Certificate of Calibration

Page: 1

W i Ity

N
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  $~55—27%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ‘-f,@\@
Felpgl ot

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No.: 21M1549

of 2

Equipment: Standard Weight
Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model: - Corporate Services 3: Equipment Calibration and Tesling Services.
Serial No.: 11119459
ID No.: EQL-149
Condition As-Received: Used ltem

Received Date:

Caltibration Date:

25 August 2021
01 September 2021

Reference: 2108-0772WN Submitted by: TEST TECH CO.,LTD (HEAD Office)

Ambient Temperature: (23 2 ) °C

Relative Humidity: (50 £ 15 ) % 30,32 Rama [l Sol 63, Rama Il Rd., Samaedam,
Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 1006 mbar

Procedure used:

Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method

against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
of 23.0 °C material density of weight is 8000 kg/m>.

Condition of this result of calibration

1.Refegrence standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard weight Set (E2) YCS31-712-00 50202965 MM-0102-20 13 Jul 2022
2.This certificate is not certified for any commercial transaction.
{ " 3.The certificate is valid only to the item calibrated on date and place of calibration.
4, This Certification is traceable to the International System of Unit maintained at:~
-National Institute of Metrology Thailand (NIMT)
Calibrated by ;  Chaowalit Rittirak Approved Signatory : P @ L)
Issue Date : 02 September 2021 [VfPhalinee P‘rabpaga!
[ ] Sura Suwannasri
{ 1 Chaowalit Rittirak
B 0268025
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Cert No.: 21M1549

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(£) = (%)
20 ¢g 20.000018 g 0.080 mg 0.25 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
,~ factor k= 2, providing a level of confidence of approximately 95 %.

-o0o-

£

a 1064768
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(Calibration Certificate of Turbidimeter)
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SPC Callbrahon Center S%RT

Part of DKSH Groug

Certificate of Calibration

Equipment: TURBIDIMETER Certificate No.; 08210219
Model: 2100N Issued Date: 11 November 2021
Serial No. (or ID.): 970400003415 (EQL-024) Job No.: KSPR2114482
Manufacturer: HACH Page: 1 of 2
Condition: In Condition

Customer: TEST TECH CO., LTD.

30,32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Environment Condition: Temperature 23 °C * 2 °C
Humidity 50 %RH + 15 %RH
Calibration Place: Environment Laboratory, SPC RT Co., Lid.

1194 Soi Wachirathamsathit 57, SukHumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Miss. Kaewkan Suradech
Calibration Date: 11 November 2021

; The Method used: In house method, SPCC-WI-23, base on Hach Manufacturer Method 8195
Traceability: This certificate is traceable to Primary standard Fromazin and StablCal accepted by

United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A1075, A1074 , A1091 , A1074 , A1074

Kodear SRRT
VIS 1aaid end#i il

$PC RT Co.. Ltd.
(Miss Kaewkan Suradech) (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

This certificate is issued the unils of measurement according to the Intemational System of Units (SI). It provides traceability of measurement lo inlernational or
nalional standard or olher recognized national standard laboratories.

The measurement uncertainly stated is the expanded uncertainty which is obtained from the slandard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximalely 95%. It is determined in accordance with the Guide lo Expression of Uncertainty in Measurement (GUM),

These results may be affected by deviations from specified conditions. The results relate only to the ilems tesied, calibraled or sampled. The report shall not be
repraduced excapt in full without approval of SPC RT Co., Lid.

uhin AR e R il

SPC RT €O, LTD.

Al 00003 1194 veurRrsseunita 57 nuuguIn 1031 UVIUNIIN nnmﬂﬂu NTIMHBIUAT 10260

Branch 00003 1194 Sot Wachlralhamsathit 57, Sukhumvil 10171 Rood, B hok, F 19, ot 10260 Thalland

Tel: 0 2185 4333 Exl. 3300-3308 Fox: 0 2185 4424 E-malt: Info spcc@spe-rt.com  Wabails: www.spc-ri.com SPCC-FM-C08-07: 23 Nov 2020
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Business Unit

SPC 'Calibraﬂon Center

KT

Part of DKSH Group

Certificate No.: C08210219 Page 2of 2
Calibration Results:
Before Adjustment
Std Turbidity (NTU) UUC Reading Carrection Deviation Uncertainty
0.050 0.055 -0.005 0.0005 0.070
20.40 18.8 1.60 0.05 1.0
205.0 196 9.0 0.0 10
1027.0 992 35.0 0.5 50
£ 4020.0 3884 136.0 1.4 200
After Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.050 0.058 -0.008 0.0004 0.070
20.40 20.4 0.00 0.00 1.0
205.0 205 0.0 0.0 10
1027.0 1027 0.0 0.0 50
4020.0 4018 2.0 0.8 200
The End of Certificate

u3dn wARS 91T de

SPC RT €O, LTD.

Wil 00003 1194 Yptsssuaita 57 AUNAINTN 10171 UTWUIITIN LIRHIETIVLY ATINMINNUAT 10260

Branch 00003 1194 Sol

it 10t/1 Road, Bangchak, Phrokhimong, Bangkak 10260 Thalland

Tel: O 2185 4333 ExI. 3300-3308 Fax: 0 2185 4224 E-mall: Info.apec@spericom  Websita: www.spe-rl.com

SPCC-FM-C08-07: 23 Nov 202%
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(Calibration Certificate of pH Meter)
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QUALITY CALIBRATION CO.,LTD. \q‘\“\\ll::? i,
(] s ] S,
H 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 Gm
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 ;;- e
] ' AN
. &Y !f"\ W NSC-TISITISI 1025
oy )yl CALINRATION (019
- CERTIFICATE No : 22E0980 ) PAGE:10F 2

REFERENCE No : 63904-1
Certificate of Calibration

EQUIPMENT : pH METER
MANUFACTURER : DKK-TOA

MODEL : HM-25R

SERIAL No y 760205

ID No : EQL-183

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA I1 SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY i PRASERT P.

"y CALIBRATION DATE : 02-Feb-22 .

APPROVED BY : g ,
‘PON(W&K T.

ISSUED DATE : 02-Feb-22

RECEIVED DATE H 02-Feb-22

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

F-G010 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (6§2) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E0980 PAGE:20F2
Calibration Report
EQUIPMENT pH METER
MANUFACTURER DKK-TOA MODEL HM-25R
ID No EQL-183 SERIAL NUMBER 760205
~ RECEIVED DATE 02-Feb-22 CALIBRATION DATE 02-Feb-22
AMBIENT TEMPERATURE 25°C<x1°C RELATIVE HUMIDITY 57 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION .
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.
2. REFERENCE STANDARD INSTRUMENTS :-
SERIAL No/

INSTRUMENT MODEL LOENo CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CCT718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR 744 7514008 21E1392 29-Apr-22
5) BATH 260014 1247 48074 21T9121 10-Sep-22
6) THERMOMETER WITH PROBE 421504 55000379 21T9129 14-Sep-22
7) STANDARD THERMOMETER 2560 Ald4sd6 PSL-T0049/64 23-Nov-22
3, THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS 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 WITH pH ELECTRODE $/N: 002F0035MK.
STANDARD pH UUC READING CORRECTION | ACTUAL READING| UNCERTAINTY OF| COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) {pH) (pH) (mV) & pt) i k
4,007 4.01 -0.003 174 0.013 2.0
7.003 7.00 0.003 0.0 0.013 2.0
10.014 10.01 0.004 -172 0.014 2.0
2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD UuCc* IMMERSION ‘CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
(°0) <) (mm) ) &°C)
25.003 25.1 80 -0.097 0.21

UUC : UNIT UNDER CALIBRATION

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, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

N

¢

b,
by
"4:1§;\\‘

A
o

% {ONNY NSCTISITISITOS
RO CAITIRATION 6052

CERTIFICATE No : 21E11277 PAGE:10F2
REFERENCE No : 63049-1

Certificate of Calibration

EQUIPMENT : pH METER
MANUFACTURER 2 TOA DKK

MODEL : HM-41X

SERIAL No 3 784787

ID No 5 EQL-199
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CQ., LTD.

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

CALIBRATED BY : PRASERT P.

CALIBRATION DATE : 15-Oct-21

APPROVED BY : %

PONd@j\K .

ISSUED DATE : 15-Oct-21

RECEIVED DATE § 15-Oct-21

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 (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No; 21E11277 PAGE:20F 2
Calibration Report
:EQUIPMENT pH METER
MANUTFACTURER TOA DKK MODEL HM-41X
:ID No EQL-199 SERIAL NUMBER 784787
:RECEIVED DATE 15-Oct-21 CALIBRATION DATE 15-Oct-21
AMBIENT TEMPERATURE 25°Cx1°C RELATIVE HUMIDITY 51 %RH = 10 % RH

{CONDITION OF THIS RESULTS OF CALIBRATION
;1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
' WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.
2. REFERENCE STANDARD INSTRUMENTS :-
SERIAL No/

INSTRUMENT MODEL LOT No CERTIFICATE No DUE DATE
1y pli STANDARD SCLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CCT18727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CCT17045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR 744 7514008 21E1392 29-Apr-22
5) BATH 260014 1247 48074 21T9121 10-Sep-22
6) THERMOMETER WITH PROBE 421504 55000379 21T9129 14-Sep-22
© 7) STANDARD THERMOMETER 2560 Al4546 PSL-T0049/64 23-Nov-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA., .
© - NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT
1. DISPLAY UNIT WITH pH ELECTRODE S/N: 903F0008MK
STANDARD pH UUC READING CORRECTION | ACTUAL READING| UNCERTAINTY OF|  COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) (mV) (£ pH) k
4.007 4.01 -0.003 177 0.013 2.00
7.003 7.00 0,003 0 0.013 2.00
10.014 10.01 0.004 =177 0.014 2.00
2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD Uuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
(°C) (°C) (mm) (°C) (=°C)
25.008 25.0 80 0.008 0.21

UUC : UNIT UNDER CALIBRATION

: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, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

: END OF CALIBRATION REPORT

F-GO010 02
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %
TEL. 0-2717-3000-24 FAX., 0-2719-9484

Certificate of Calibration =~ Certifieate

K

LU
S,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) \1:__{,”;3:

——~

W

indyy b

NSC-TISI-TIS17025
CALIBRATION 0008

No.: 22H2197

Page: 1of 2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: EQL-064

Condition As-Recelved: Used item
Received Date: 17 October 2022

Calibration Date: 25 Qctober 2022
to 28 October 2022

Reference: 2210-0461DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)

Amblent Temperature: (25 £ 3 ) °C

Relative Humidity: (50 +20) %
Samaedam, Bangkhunthian, Bang

Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according

30, 32 Rama [l Soi 63, Rama Il Rd,,

kok 10150

to comparison

with standard chilled mirrar sensor for humidity measurement function and comparison with standard

temperature probe for temperature measurement function into humidity / temperatu

Condition of this result of calibration

1.Reference standards instuments :

re chamber.

Instrument Model Serial No. Certificate No. Due Date
1) Chilled-Mirror Hygrometer Dew Master 41292 19848 03 Nov 2022
2) Handheld Thermometer With Sensor 1523 3240076 221249 02 Mar 2023

2.The certificate’is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Surasit Phansudnoi Approved Signatory : __,
Issue Date : 01 November 2022 [‘/] Chakrit Waewanjua

[ ) Pornthippa Tameyakul
[ ]Vipom Tantiyawutti

B 0299359
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Result of Calibration:-
Function:

Reference Standard uuc*
Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 30.1 29.0
25.0 40.1 39.0
250 50.1 50.0
25.0 60.0 61.0
25.0 752 76.5
Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Standard uuc*
Temperature Reading
(°C) ()
15.013 15.0
20.023 20.0
25.019 25.0
30.009 30.0

UUC™ : Unit Under Calibration

Without Adjustment
Humidity measurement.

Error

(%R.H.)
-1.1
1.1
-0.1
1.0
1.3

Error
(°C)
-0.013
-0.023
-0.019
-0.009

Uncertainty
of Measurement
(%R.H.}

1.5
1.5
1.7
1.7
1.7

Uncertainty
of Measurement

(x°C)
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

Cert. No.: 22H2197
Page.: 2 of 2
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QUALITY CALIBRATION CO.,LTD.

R \,_\_-—///’2
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ala‘ﬁ&é
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 LS
i i IS &
www.qcalibration.com Zf L NN NSCTISETISI0NS

“afr N CAVINRATION (049

CERTIFICATE No : 21T9567/1 PAGE:10F2
REFERENCE No : 62575-5

Certificate of Calibyration

THIS CALIBRATION CERTIFICATE WAS ISSUED TO SUPPLEMENT CALIBRATION CERTIFICATE NO.21T9567

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL : UFE 500

SERTAL No : G 512.2005

ID No : EQL-161
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 1T SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY s CHAICHARN CH.

CALIBRATION DATE $ 23-Sep-21

APPROVED BY
* PONGJAK J,

ISSUED DATE : 05-Oct-21

RECEIVED DATE : 23-Sep-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21T9567/1

EQUIPMENT
MANUFACTURER
MODEL

ID No

RECEIVED DATE
AMBIENT TEMPERATURE

CONDITION OF THIS RESULTS

PAGE:2 OF 2
Calibration Report
HOT AIR OVEN
MEMMERT
UFE 500
EQL-161 S/N G 512.2005
23-Sep-21 CALIBRATION DATE 23-Sep-21
25°Cx=1°C RELATIVE HUMIDITY 51 %RH = 10 %RH
OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 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 cm TO 10 cm.

AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 ¢m, OF THE GEOMETRIC CENTER OF THE CHAMBER. THE

UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

EFERENCE STANDARD INSTRUMENTS :~
INSTRUMENT

1) DATA LOGGER WITHRTD

MODEL
HYDRA 2635A

SERIAL No
6635300

CERTIFICATL No
21T6765

DUE DATE
10-Jul-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

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

5. 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
3
1
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 4
g Qverall Line Voltage (V) variation : 9
/ Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*48 cm; Vent =50%
FRONT .
CHAMDBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
) §Y) &) &) &°C) 4] O
104.0 104.5 104.5 104.12 0.16 0.62 0.76
120.0 120.5 120.5 120.10 0.17 0.70 0.84
140.0 140.5 140.5 140.10 0.22 0.80 1.04
150.0 150.5 150.5 150.03 0.25 0.96 1.20
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. § #6 #7 #8 #9 (% °C)
104.5 104.5 104.00 | 104,30 | 104.25 | 103.92 | 103.97 | 103.92 | 103.98 | 104.23 | 104.48 0.38
120.5 120.5 119.92 | 120.33 | 12024 | 119.88 | 119.91 | 119.83 | 120.04 | 120.21 | 120.51 (.38
140.5 140.5 139.90 | 14032 | 140.27 | 139.79 | 139.93 | 139.79 | 139.93 | 140.2% | 140.63 0.46
150.5 150.5 149.84 | 15024 | 150.13 | 149.81 | 149.85 | 149.72 | 149.78 [ 150.25 | 150.68 0.46

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.

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

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

A

END OF CALIBRATION REPORT

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD. N
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ;ﬁ
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CERTIFICATE No: 21T9568 PAGE:10OF2
REFERENCE No : 62575-6

Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : 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 II SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY ; CHAICHARN CH.
CALIBRATION DATE : 23-Sep-21
APPROVED BY \

“PONGSAK I.
ISSUED DATE : | 277-Sep-21
RECEIVED DATE : 23-Sep-21

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

F-GO10REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21T9568 PAGE:2 OF 2
Calibration Report

LEQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UF 110

ID No EQL-169 S/IN B414.0764

RECEIVED DATE 23-Sep-21 CALIBRATION DATE 23-Sep-21

AMBIENT TEMPERATURE 25°C+£1°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 Pt100 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 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THF
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
YEFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No

1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 21T6764

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

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

5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.

DUE DATE
10-Jul-22

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3
1
5 _ GENERAL INFORMATION
. m Overall Ambient Temperature around the Chamber (°C) variation : 2
S = ve? QOverall Line Voltage (V) variation : §
/ 712 Instument Condition : Normal
Chamber Size (W*L*H): 56*40*48 cm; Vent =50%
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
&) ) &) O #°C) C) ()
104.0 104.0 104.0 103.89 0.21 0.91 0.93
180.0 180.0 180.0 179.74 0.36 1.82 2.1i
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (x °C)
104.0 104.0 104.32 | 104.08 | 103.67 | 103.89 | 103.58 [ 103.73 | 104.04 | 103.73 | 103.93 0.38
180.0 180.0 180.38 | 179,92 | 179.16 | 179.40 | 179.25 | 179.24 | 180.76 | 179.13 | 180.37 1.1

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.

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

i/
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CERTIFICATE No : 21T9566 PAGE : 1 OF 2
REFERENCE No : 62575-4

Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL : UFE 500

SERIAL No : G508.0791

ID No : EQL-128
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 23-Sep-21°
iy

APPROVED BY : ( f}

ISSUED DATE : 27-Sep-21

RECEIVED DATE - 23-Sep-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO.,, LTD.
F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21T9566 PAGE:2QF2
Calibration Report

EQUIPMENT H HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL g UFE 500

ID No H EQL-128 S/N : G508.0791

RECEIVED DATE : 23-Sep-21 CALIBRATION DATE : 23-Sep-21

AMBIENT TEMPERATURE : 25°C+1°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 Pt100 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 cm 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.

REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITHRTD HYDRA 2635A 6635300 21T6765 10-Jul-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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

3 4 A4
5 v
2 ﬁf&*“fjl GENERAL IN.FORMATION __
ﬁ”ﬁ 3 Overall Ambient Temperature around the Chamber (°C) variation : 2
g %2.9 7 Overall Line Voltage (V) variation : 5
/ 7 i Instrument Condition : Normal
Chamber Size (W*L*H): 56¥40*48 ¢cm; Vent =50%
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average | Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
8] O O G @0 &%) o)
104.0 104.0 104.0 104.09 0.19 0.98 1.23
180.0 180.0 180.0 180.10 0.42 1.68 2.30
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref, 5 #6 #7 #8 #9 (x°0)
104.0 104.0 104.03 | 103.61 | 104.24 | 103.79 | 103.77 | 104.04 | 104.45 | 104.56 | 104.34 0.38
180.0 180.0 179.70 | 17920 | 180.24 | 179.24 | 179.57 | 180.43 | 180.86 | 180.89 | 180.73 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LCCATION 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

F-GO10 REV ;02
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[&] 331 [w] QUALITY CALIBRATION CO.,LTD.

., 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m

-‘.:‘ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 BN
EI . www.qcalibration.com ’4‘,/,;:\\‘\&‘ NSC-TIS(TIS17025
il CALINRATION 7049

CERTIFICATE No : 21M9564 PAGE:10F2
REFERENCE No : 62575-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
 MANUFACTURER : SARTORIUS

MODEL t BP210S

SERIAL No X 50736477

ID No : EQL-008

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY - TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA 11 RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150

CALIBRATED BY : PRASERT P.

CALIBRATION DATE : 23-Sep-21

APPROVED BY : o\ l
PONGSQKJ.

ISSUED DATE : 27-Sep-21

RECEIVED DATE : 23-Sep-21

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

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 21M9564 PAGE:2QF 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BP210S

MANUFACTURER 3 SARTORIUS S/N : 80736477

ID No 1 EQL-008 RECEIVED DATE : 23-Sep-21

AIR PRESSURE : 1010mbar = 1mbar CALIBRATION DATE : 23-Sep-21

AMBIENT TEMPERATURL H 25°C+x1°C RELATIVE HUMIDITY : 51 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

-+ REFERENCE STANDARD INSTRUMENTS :-

INSTRIIMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 © C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M21032358 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (% g)
3,000 3.0000 3.0000 3,000078
0.100 0.1000 0.0000 0.000078
0.20 . 0,2000 0.0000 0.000078
1.0 1.0000 0.0000 0.000079
2.0 2.0000 0.0000 0.000080
20.0 19.9999 0.0001" 0.000089
45.0 44.9999 0.0001 0.00014
65.0 64.9999 0.0001 0.00016
80.0 79.9999 0.0001 0.00019
100.0 99.9998 0.0002 0.00019
120.0 115.9998 0.0002 0.00022
140.0 139.9598 0.0002 0.00025
160.0 159.9998 0.0002 0.00027
180.0 179.9999 0.0001 0.00030
200.0 199.9995 0.0005 0.00032
5. OFF CENTER LOADING ERROR
T POINT READING (g)
i 99.9507
37\1 /o 4 2 99.9996
3 3 99.9994
2 5 4 99.9998
5 99.9997
OFF-CENTER LOADING 0.0003

6. INTERNAL WEIGHT ERROR :0.000400000000013279 g
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIEDYBY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT o

F-GOI0 REV 0
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E[E QUALITY CALIBRATION CO.,LTD. S
s 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

= Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
[=] % : www.qcalibration.com
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NSC-TISITISIT025
CALIDRATION 0049

CERTIFICATE No : 21M9564 PAGE:1QOF2
REFERENCE No : 62575-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
 MANUFACTURER : SARTORIUS
MODEL : BP210S
SERIAL No : 50736477
ID No : EQL-008
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA I SOI 63, RAMAIIRD,,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150

CALIBRATED BY : PRASERT P.

CALIBRATION DATE : 23-Sep-21

APPROVED BY : af\ ‘
IDONGSW( J.

ISSUED DATE : 27-Sep-21

RECEIVED DATE : 23-Sep-21

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

F-GO1Q REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 21M%564

EQUIPMENT
MANUFACTURER

ID No

AIR PRESSURE

AMBIENT TEMPERATURE

Calibration Report
DIGITAL BALANCE MODEL
SARTORIUS S/IN
EQL-008 RECEIVED DATE
1010mbar + 1mbar CALIBRATION DATE
25°C+1°C RELATIVE HUMIDITY

CONDITION OF THIS RESULTS OF CALIBRATION

PAGE:2QF 2

BP210S

50736477
23-Sep-21
23-Sep-21

51 %RH % 10 % RH

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. THE BALANCE HAS NO
ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY
WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT 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. THE INTERNAL WEIGHT WAS CHECKED BY USING

- 7 REFERENCE STANDARD INSTRUMENTS :~

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 © C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-I-349 M21032358 26-Mar-23

v oA W

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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 CENTRAL BUREAU OF WEIGHTS&MEASURES

SULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (& g)
0.000 0.0000 0.0000 0.000078
0.100 0.1000 0.0000 0.000078
0.20 * 0.2000 0.0000 0.000078
1.0 1.0000 0.0000 0.000079
2.0 2.0000 0.0000 0.000080
20.0 19.9999 0.0001" 0.000089
45.0 44,9999 0.0001 0.00014
65.0 64.9999 0.0001 0.00016
80.0 79.9999 0.0001 0.00019
100.0 99.9998 0.0002 0.00019
120.0 119.9998 0.0002 0.00022
140.0 139.9998 0.0002 0.00025
160.0 159.9998 0.0002 0.00027
180.0 179.9999 0.0001 0.00030
200.0 199.9995 0.0005 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
/O 1 09.9997
NG| 4 2 99.9996
—~ 3 99.9994
2 3 4 99.9998
5 99.9997
OFF-CENTER LOADING 0.0003

6. INTERNAL WEIGHT ERROR :0.000400000000013279 g
NOTE: 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

F-GOIQ REV 0
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QUALITY CALIBRATION CO.,LTD. e\“‘u)"? %,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662} 444-0152-3, Fax (662) 809-4584

www.qcalibration.com % ;/H\\ MNSC-TISITISITOS
Ul W CALINRATION 049

\\"

[Ty

J.."'

CERTIFICATE No : 21M9564 PAGE:10F2
REFERENCE No : 62575-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
 MANUFACTURER : SARTORIUS

MODEL : BP210S

SERIAL No : 50736477

ID No : EQL-008

CONDITION AS RECEIVED  : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA NI RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150

CALIBRATED BY : PRASERT P.

CALIBRATION DATE H 23-Sep-21

APPROVED BY : A\ ‘
ONG%I( 7.

ISSUED DATE : 27-Sep-21

RECEIVED DATE : 23-Sep-21

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

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 21M9564 PAGE:2QF 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL H BP210S

MANUFACTURER : SARTORIUS SIN : S0736477

ID No : EQL-008 RECEIVED DATE : 23-Sep-21

AIR PRESSURE : 1010mbar = 1mbar CALIBRATION DATE : 23-Sep-21

AMBIENT TEMPERATURE H 25°C£1°C RELATIVE HUMIDITY : 51 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. THE BALANCE HAS NO
ZERO TRACKING FUNCTION. REPEATARBILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY
WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT 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. THE INTERNAL WEIGHT WAS CHECKED BY USING

- 7 REFERENCE STANDARD INSTRUMENTS :-

INSTRLMENT MODEL SERTAL No CERTIFICATE No DUE DATE
1y STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 - C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-I-349 M21032358 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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 CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE () | BALANCE READING (g) CORRECTION (g) UNCERTAINTY (¢ g)
0.000 0.0000 0.0000 0.000078
0.100 0.1000 0.0000 0.000078
0.20 © 0.2000 0.0000 0.000078
1.0 1.0000 0.0000 0.000079
2.0 2.0000 0.0000 0.000080
20.0 19.9999 0.0001" 0.000089
45.0 44.9999 0.0001 0.00014
65.0 64.9999 0.0001 0.00016
80.0 79.9999 0.0001 0.00019
100.0 99.9998 0.0002 0.00019
120.0 119.9998 0.0002 0.00022
140.0 139.9998 0.0002 0.00025
160.0 159.9998 0.0002 0.00027
180.0 179.9999 0.0001 0.00030
200.0 199.9995 0.0005 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 99.9997
3 \1 3 2 99.9996
3 99.9994
2 5 4 99.9998
5 99.9997
OFF-CENTER LOADING 0.0003

6. INTERNAL WEIGHT ERROR :0.000400000000013279 g
NOTE: 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

F-GOIOREV 0
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Metrological Center
SCI ECO Services Company Limited

©ISCG
(NG 7 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Certificate No. T220021

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 Sl
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Page 1 of 4
Certificate of Calibration
Chamber ( Cooling Room ) .
: EQL-167
: T1447A1
: Test Tech Co.,Ltd
30,32 Rama II Soi 63, Rama II Rd., Samaedam,
Bangkhunthian Bangkok 10150
: LABORATORY FLOOR 3
: 12 January 2022
Watcharapon Sangtong (Teéhnician )
: "*iZ / Sujjar Naknakred ( Site Calibration Manager )

19 JAN 2072

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai l.aboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards 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 Metrological Center.

FM-L14 117/01-02-64
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| 7Y Metrological Center
@ ' s CG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. el

Certificate No. T220021 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 19 January 2022
Environment : Temperature : 242-26.8 °C

Line Voltage : 221.6-2255 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

—

This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration 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,

. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T210009 31 January 2022
DATALOGGER  34970A T149 T210009 31 January 2022

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

. Condition of calibrated item : good

Equipment Description :

Time Constant 1 Hour 30 Minute At 3 °c
Fresh Air Damper [_] Open DMin D Medium D Max
Close
Not Available
. Adjustmment :
( ) without adjustment ( X ) after adjustment
Approved By 47

FM-LI15 I17/15-05-63
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7Ay, Metrological Center
- )\@)( ’ SCG SCI ECO Services Company Lirmited =

. . . NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T220021 Page 3 of 4

Calibration Report

15F
|
! |
: i 3A
4F 1
_______ 2l [
, 14A
L~
ic E
! |
E
7
| K4
IS 5A
C=Centre, F=Centre of Face, A =Cormer, E.=Cer_1trc of Edge
1C = TNI61 11F = TNI171
2A = TNI162 12F = TN172
3A = TNI163 13A = TN173
Q 4F = TN164 14dA = TNI174
) 5A = TNI65 15F = TN175
6A = TNI166
7F = TNI167
8F = TNI168
9A = TNI169
I0A = TN170
Approved By. /

FM-L15 117/15-05-63
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\‘ ' SCG Metrological Center
72 . SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CRCiTen o

X

Certificate No. T220021 Page 4 of 4

Calibration Repdrt

Measurement Results:

Average Standard Reading at each position (°C )

Calibration Point TN161 | TN162 | TN163 | TN1G64 | TN165 | TN166 | TN167 | TN168 | TN169 | TN170

3 3.15 3.01 3.03 3.25 3.15 332 315 2,50 3.02 1 293

TN171 | TN172 | TN173 | TN174 | TN175

2.99 247 2,60 | 295 2.60

Chambér ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
Setting (°C ) Average (OC) Stability (ioC ) | Uniformity (°C )| Uncertainty &_°C)
Min , Max Average Factor k
3.0 029,31 3.0 2.94 0.47 1.02 0.93 2.00

* The quoted uncertainty exclude " uniformity *

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only. '

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

%

Approved By

FM-L15117/15-05-63
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Metrological Center
SCI ECO Services Company Limited

©ISCG
\ ) 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 SACEEETIDN Dot

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
|

Certificate No.T220242 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer ‘: %
Model : =
Serial No. -

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

Customer Location : LABORATORY FLOOR 4

¢
~ Date of Receipt : 3 February 2022

Calibrated By : Watcharasak Puttarat (Technician )

Approved By : icw\ /B\V’ / Boonchai Suriyawong (Site Calibration Manager)
1 EFR

Date of Issue - 4 e

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards 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 Metrological Center.

FM-L14 117/01-02-64
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©/SCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T220242

Equipment
Date of Calibration
Environment

Calibration Report

Chamber ( Cooling Room )
7 February 2022

Temperature : 16.4-17.9 °c

221.4-230.2 'V
55-65 %RH

Line Voltage :
Relative Humidity :

Page 2 of 4

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 15 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration 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 Instrument No. Certificate No.
TC TYPET TN141-TN150 T210743
TC TYPE T TN151-TN160 T210743
\ DATALOGGER  34970A T150 T210743

3. This certificate is traceable to : _
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good

Equipment Description :

Time Constant

Fresh Air Damper D Open

20 Minute At 3 °C

[ IMin [ ] Medium [ ] Max

Hour

[ ]Close
Not Available
5. Adjustment :
( X ) without adjustment () after adjustment

Due Date
21 April 2022
21 April 2022
21 April 2022

Approved By. “%M .

FM-L15 117/15-05-63
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Metrological Center
©/SCG ;

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. e i

Certificate No. T220242 Page 3 of 4

‘ Calibration Report

| 3A

4F -

13A

e e e e b G e e e e

14A

2A

TR/ 5A
C=Centre, F=Centre of Face, A =Corner, E = Centre of Edge

1C = TNI141 12F = TN152
2A = TNI142 13A = TNI153
3A = TNI143 14A = TN154
4F = TNI144 15E = TNIS55
SA = TNI4S

\ 6A = TNI46
7F = TN147
8F = TNI48
9A = TNI49
10A = TNIS0
IIF = TNI51

Approved By. "}NM 4\/,

FM-L15 [17/15-05-63

219



(@\ ‘ Metrological Center
}\\ }{ SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. EALIRAIOH] 070

Certificate No. T220242 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (OC )

Calibration Point |TN141|TN142| TN143| TN144 | TN145 [TN14§TN147 TN148[TN149[TN150
3.0 3.03 | 2.89 2,89 339 2.90 3.05 | 3.02 3.00 2.89 3.13
TN151|TN152| TN153| TN154 | TN155

! 3231320} 325 | 293 1 317
Chamber ( Cooling Room ) Temperature Distribution

: Reading (OC ) o o - Coverage

Setting (C ) Average (oC) | Stability (+ C) | Uniformity ( C) |Uncertainty (+ C)
Min,Max | Average Factor &

3.0 27,33 3.0 3.07 1.09 1.30 1.50 2.00

* The Acuoted uncertainty exclude "uniformity™

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for x t-distribution, providing

a level of confidence of approximately 95 % .

jcw%w'

l' Approved By.

FM-L15 117/15-05-63
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Metrological Center
SCI ECO Services Company Limited

©ISCG
\ ) 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION (0243
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T220021 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room ) .
Manufacturer 3 ™

Model i

Serial No. 3=

Customer Code : EQL-167

ID No. : T1447A1

Customer : Test Tech Co.,Ltd

30,32 Rama II Soi 63, Rama Il Rd., Samaedam,
Bangkhunthian Bangkok 10150

Customer Location : LABORATORY FLOOR 3

Date of Receipt : 12 January 2022

Calibrated By : Watcharapon Sangtong (Tec.hnician )

Approved By : —%2 { Sujjar Naknakred (Site Calibration Manager )
Date of Issue . 19 JAN 2022

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards 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 Metrological Center.

FM-L14 117/01-02-64
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@ ' SCG Metrological Center
W SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. giflgfml‘)s;ggﬁ

Certificate No. T220021 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 19 January 2022
Environment : Temperature : 24.2-26.8 °C

Line Voltage : 221.6-225.5 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration : '

{ 1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration 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 Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T210009 31 January 2022
DATA LOGGER 34970A T149 T210009 31 January 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand } through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
Time Constant 1 Hour 30 Minute At 3 0C
Fresh Air Damper D Open DMin [:] Medium D Max
. Close
\ } [X]Not Available
5. Adjustment :
() without adjustment { X ) after adjustment
Approved By 47

FM-L.I5 117/15-05-63
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Ay | Metrological Center
‘ @ ’ SCG SCI ECO Services Company Limited -

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. LS

CALIBRATION 0244

Certificate No. T220021

Page 3 of 4

Calibration Report

4F

—— e - e =

e

5A

C=Centre, F=Centre of Face, A= Comer,

| 3A

14A

E = Centre of Edge

1IC = TNI61 11IF = TN171

24 = TNI62 12F = TN172

3A = TNI63 13A = TN173
<— 4F = TN164 14A = TN174
- 5A = TNI165 15F = TN175

6A = TNI166

7F = TN167

8F = TNI68

94 = TNI169

10A = TN170

Approved By. J

FM-L15 117/15-05-63
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©ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center
SCI ECO Services Company Limited

NSG-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T220021

Measurement Results:

Page 4 of 4

Calibration Repdrt

Average Standard Reading at each position ‘c)

Calibration Point TN161 [ TN162 | TN163 | TN164 | TN165 | TN166 | TN167 | TN168 | TN169 | TN170
3 3,15 3,01 3.03 328 3.15 3.32 3.15 2.50 3.02 1 293
TN171 | TN172 | TN173 | TN174 | TN175
2.99 247 2.60 2.95 2.60
Chnmbér ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
Setting (C) Average (C) | Stability +'C) [Uniformity CC)| Uneertainty °C)
Min , Max Average Factor k
30 029,31 3.0 2,94 047 1.02 0.93 2,00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By.

2%

FM-L15 I17/15-05-63
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Metrological Center
SCI ECO Services Company Limited

©ISCG
\) 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

Website : www.scieco.co.th E-Mait : calibrate@scg.co.th
{

Certificate No.T220242 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer .: "
Model : =
Serial No. x

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
Customer Location : LABORATORY FLOOR 4
Date of Receipt : 3 February 2022
Calibrated By : Watcharasak Puttarat (Technician )
Loy

7 1FER 2072

Approved By ; / Boonchai Suriyawong (Site Calibration Manager)

Date of Issue

-

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards 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 Metrological Center.

FM-L14 117/01-02-64
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@ | Metrological Center
b\ )( SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. N

Certificate No.T220242 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 7 February 2022
Environment : Temperature : 16.4-17.9 °C

Line Voltage : 221.4-230.2 V
Relative Humidity : 55-65 %RH

¢~ Condition of this results of calibration :

1. Thisequipment was calibrated by insert 15 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration 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 Instrument No. Certificate No. Due Date
TC TYPET TN141-TN150 T210743 21 April 2022
TC TYPET TN151-TN160 T210743 21 April 2022
{ DATA LOGGER  34970A T150 T210743 21 April 2022

3. This certificate is traceable to : )
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 2 Hour 20  Minute At 3 C
Fresh Air Damper [_] Open [:]Min |:l Medium D Max

D Close

Not Available

(o]

£

5. Adjustment :
( X ) without adjustment () after adjustment

Approved By. ‘%W%T

FM-L15 117/15-05-63
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T220242

{

Page 3 of 4

Calibration Report

15F
|
10A ! l
i E T /]34
| : 2
I 16A
il ’
8F: | 1 4F .’.-
- »
i l\‘ |
134 N 9A 12F
L ,‘J “““““““““““““““
---- 14A
// .l-/ |
’ 11F7; 1C !
’ , i
| Ve ]
’ ]
/ i
24l ! z
i -
TR/ 5A
C=Centre, F=Centreof Face, A =Corner, E = Centre of Edge
1C = TNI14t 12F = TN152
2A = TN142 13A = TN153
3JA = TNI143 14A = TNI154
4F = TN144 15F = TNI155
SA = TNI45
\ 6A = TN146
7F = TNI147
8F = TNI148
%9A = TNI49
10A = TNI50
11F = TNI151

Approved By. "%’\’M 4‘”

FM-L15117/15-05-63
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(@\ ‘ Metrological Center
’\\ )‘ SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. S e iio atTis

Certificate No. T220242 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (°C )

Calibration Point [TN141|TN142| TN143| TN144 | TN145 [TN146TN147| TN148|TN149{TN150
3.0 3.03 | 289 | 289 | 339 | 290 | 3.05 | 3.02 | 3.00 | 2.8 | 3.13

TN151|TN152| TN153| TN154 | TN15S

G— 323 320 325 { 2.93 3.17

Chamber ( Cooling Room ) Temperature Distribution
. Reading Cc) o o o Coverage
Setting (C)[ Average (oC) | Stability (+ C) | Uniformity ( C) [Uncertainty (+ C)
Min, Max | Average Factor &
3.0 27,33 3.0 3.07 1.09 1.30 1.50 2.00

* The Acuoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

S o

! Approved By.

FM-L15 117/15-05-63
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QUALITY CALIBRATION CO.,LTD. S,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 z /F\"‘\ =
www.qcalibration.com 6’4;4@‘\ S NSCTISt ISt H0zs
CERTIFICATE No : 21T8205 PAGE:10F2

REFERENCE No : 62206-1

Certificate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER ‘
MODEL
SERIAL No
ID No EQL-166
CONDITION AS RECEIVED : - USED ITEM
SUBMITTED BY TEST TECH CO., LTD.

: 30,32 RAMA 11 SOI 63, RAMA [T RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY TETNITHI W.
CALIBRATION DATE 24-Aug-21
APPROVED BY WA
PONGYAK

ISSUED DATE 24-Anng-21
RECEIVED DATE 24-Aug-21.

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

KRR A A 291



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bahgkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21T8205 PAGE:20F2
Calibration Report

EQUIPMENT : INCUBATOR N

MANUFACTURER 3 - MODEL : --=

ID No : EQL-166 SERIAL NUMBER § ==

RECEIVED DATE 24-Aug-21 CALIBRATION DATE 24-Aug-21

AMBIENT TEMPERATURE 24°Cx=1°C RELATIVE HUMIDITY 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON 13 POINTS AND LOCATED AS THE
PICTURE BELOW AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm, AND PLACED THE SEVENTH THERMOCOUPLE
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 :-

DUE DATE

Vo INSTRUMENT MODEL SERIAL No CERTIFICATE No
‘ [) DATA LOGGER WITH TC TYPE K HYDRA 26354 7903007 21T6763 05-Jul-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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) THRQUGH QUALITY CALIBRA’I‘ION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 0
Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): 190*70*170 cm
CHAMBER PERFORMANCE
Calibration Controller Indicating Average All Temperature Temperature Overall
Point Temperature Temperature Locations ' Stability Uniformity Variation
°C) ©0) °C) ) @°C) ©0) CO)
20.0 20.0 20.0 15.8 0.0 0.4 0.5
, TEMPERATURE MEASUREMENT ACCURACY TEST
o 3 Controller temperature (°C) 20.0
Indicating Temperature 20.0
1 19.7
A g 2 20.0
= T 19.8
8 :i 4 19.9
f;’ 5 19.6
7. ta’ § 6 19.6
5 £% 7 Ref, 19.6
a9 8 19.6
2 E 9 19.6
B 10 19.6
3 11 | 19.9
= 12 19.9
10 > 13 19.9
FRONT Uncertainty of Measurement(x ° C) 0.48

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : LOCATION 7 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OQUT 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

292



s,

QUALITY CALIBRATION CO.,LTD. o@ﬁ%

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 i“\-\:;./ﬁ —_
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 DS
www.qcalibration.com %, ,@_\N NSCTIsLTIS g
.+ CERTIFICATE No : 22T1725 PAGE:10F2

} . REFERENCE No : 64109-1 :
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER 1 MEMMERT

MODEL 3 IF 110

SERIAL No E D415.0802

ID No - EQL-190
CONDITION AS.RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

- CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 21-Feb-22
APPROVED BY : \

PONGYAK J.
ISSUED DATE : 22-Feb-22
RECEIVED DATE : 21-Feb-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F.ANIAREY - A0 293



QUALITY CALIBRATION CO.,LTD.
235 Petclikasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

‘CERTIFICATE No : 22T1725 PAGE:20F2
Calibration Report
EQUIPMENT INCUBATOR
MANUFACTURER MEMMERT
i MODEL IF 110
i -ID No EQL-190 SN D415.0802
RECEIVED DATE 21-Feb-22 CALIBRATION DATE 21-Feb-22
f.{\MBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 50 %RH + 10 %RH

:CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 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 ¢cm TO 10 em.
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.

", REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUL DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 21T6766 10-Jul-22

| 3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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.

-T-'-'-N.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3 4 7
1 2 /4
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 5
(3 Overall Line Voltage (V) variation : 8 '
/ 7 Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*48 cm
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
(°C) ¢S Q) cC) &°C) 4] &Y
37.0 37.0 37.0 36.91 0.07 0.22 0.28
44.0 44.0 44.0 44,17 0.07 0.22 0.27
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 14 Ref. 5 #6 #7 #8 #9 - (£ °C)
37.0 37.0 3697 | 3695 | 36.84 | 36.96 | 3694 | 36.92 | 36.91 | 36.90 | 36.84 0.25
44.0 44.0 44.21 4423 | 44,09 | 4423 | 4423 | 44.13 4421 | 44.15 | 44,07 0.36

. 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 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

F-GNNREVY - (
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QUALITY CALIBRATION CO.,LTD.

=~
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ila\@lﬁ ey
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 1,/’//.-_\*‘"\\@ -

i

www.qcalibration.com :

7N D NSC-TISL-TIS| 1025
i'uln\“\‘ CAIJn'IEti'TPm}l',-JN

ERTIFICATE No : 22T1726 PAGE:10F2
L REFERENCE No: 64109-2

Certificate of Calibration

" EQUIPMENT : INCUBATOR

¢ MANUFACTURER : MEMMERT

* MODEL : IF 160
 SERIAL No : D518.0082
1D No : EQL-205
 CONDITION AS RECEIVED : USED ITEM
5 SUBMITTED BY : TEST TECH CO., LTD.

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

‘. CALIBRATED BY : CHAICHARN CH.

. CALIBRATION DATE : 21-Feb-22

_ APPROVED BY : 9 \

\DONGNdK I
" ISSUED DATE : 22-Feb-22
RECEIVED DATE i 21-Feb-22

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

F-GOI0REV : 02 295



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Luksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

: CERTIFICATE No : 22T1726 PAGE:2OF 2
Calibration Report

_. EQUIPMENT INCUBATOR
MANUFACTURER MEMMERT
MODEL iF 160

~ID No EQL-205 S/N D518.0082
RECEIVED DATE 21-Feb-22 CALIBRATION DATE 21-Feb-22

“AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 50 %RH + 10 %RH

4 CONDITION OF THIS RESULTS OF CALIBRATION

1, THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 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 cm 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.

REFERENCE STANDARD INSTRUMENTS :-

S

INSTRUMENT MODEL SERIAL No CERTITICATE No DUE DATE
1} DATA LOGGER WITH RTD HYDRA 2635A 6635300 21T6765 10-Jul-22

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT Or CALIBRATION :-

WITHOUT ADJUSTMENT
3
1
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 2
S Overall Line Voltage (V) variation : 9
/ Instrument Condition : Normal
Chamber Size (W*L*H): 56*40%72 cm
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
) (°C) °C) 8] (€AY ¢C) (°C}
35.0 35.0 35.0 34.99 0.02 0.14 0.20
36.0 36.0 36,0 36.00 0.03 0.14 0.22
41.5 41,5 41.5 41.46 0.05 0.10 0.19
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) it #2 #3 #4 Ref. 5 #6 i#7 #8 #9 (£ °C)
35.0 35.0 34,91 34.94 34.93 34.93 34.98 35.03 35.08 35.01 35.08 0.25
36.0 36.0 3593 | 3595 | 3595 | 35.94 | 36.00 | 36.05 | 36.10 | 36.01 | 36.10 0.25
41.5 41.5 41.46 41.47 41.41] 4147 41.50 41.47 41.45 41.43 41.49 0.36
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,

f'"VNOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
“NOTE 3 : THIS CALIBRATION WAS CARRIED OQUT 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

F-GOTOREV - 2
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QUALITY CALIBRATION CO.,LTD.

SN S,
SN2
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 SB\%JM
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 :;//"—\"“*\3
www.qealibration.com "4,,5@‘\\-‘“ NSCTISLTIS S
CERTIFICATE No : 21T7075 PAGE:10QF2

REFERENCE No ; 61873-3 )
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER F MEMMERT

MODEL : INB 400

SERIAL No : E405.0946

D No - EQL-087
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 20-Jul-21

APPROVED BY : /LA
PoNGsAY ). -

ISSUED DATE : 21-Jul-21

RECEIVED DATE : 20-Jul-21

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.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel {662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21T7075

EQUIPMENT

MANUFACTURER

MODEL
ID No

RECEIVED DATE
AMBIENT TEMPERATURE

CONDITION OF THIS RESULTS OF CALIBRATION

—

Calibration Report.
INCUBATOR
MEMMERT
INB 400
EQL-087 S/N
20-Jul-21 CALIBRATION DATE
24°C+1°C RELATIVE HUMIDITY

PAGE:2 OF 2

E405.0946
20-Jul-21

50 %RH £ 10 %RH

UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL
1) DATA LOGGER WITH RTD HYDRA 2635A

- THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 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 ¢m TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE

SERIAL No CERTIFICATE No DUE DATE
7301307 21T6764 10-Jul-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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 (THATT.AND) THROUGH QUALITY CALIBRATION CO.LTD,

Overall Ambjent Temperature around the Chamber (°C) variation : 1

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3 4/
1 2 A
5 GENERAL INFORMATION
Overall Line Voltage (V) variation : 9

Instrument Condition : Normal

Chamber Size (W*L*H): 40*33%40 cm

FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average All | Temperature | Temperature Overall
Point Temperature | Temperature Locations Stability Uniformity Variation
LY 0 G <) &°C) 9] &Y
44.0 43.5 435 44.15 0.17 125 1.27
55.0 54.5 54.5 55.06 0.27 1.47 1.50
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (& °C)
43.5 43.5 43.75 | 43.82 | 43.87 | 43.82 | 43.62 | 44.62 | 44.52 | 44.61 | 44.68 0.36
54.5 54.5 54.63 | 54.67 | 54.77 | 54.68 | 54.46 | 5547 | 55.64 | 5552 | 55.67 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,
NOTE 3 : THI8 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
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QUALITY CALIBRATION CO.,LTD. k\\é_{,/f/f

W ‘\\\\

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ;lm
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 NS
www.qcalibration.com - "44@.\“‘ NSCTITIS 2028
CERTIFICATE No : 21T8205 PAGE:10QF2

REFERENCE No : 62206-1

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER
MODEL
SE.RIAL No
ID No EQL-166
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA 1I SOI 63, RAMA ITRD.,, SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY : TETNITHI W.
CALIBRATION DATE 24-Aug-21
/
/)
APPROVED BY WA
PONG4K 7.
ISSUED DATE 24-Aing-21
RECEIVED DATE 24-Aug-21.

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 (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21T8205 PAGE:20F2
Calibration Report

EQUIPMENT : INCUBATOR K '

MANUFACTURER 3 - MODEL : -

ID No : EQL-166 SERIAL NUMBER : “nm

RECEIVED DATE 24-Aug-21 CALIBRATION DATE 24-Aug-21

AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 53 %RH * 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON 13 POINTS AND LOCATED AS THE
PICTURE BELOW AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 cm. AND PLACED THE SEVENTH THERMOCOUPLE
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 :-

DUE DATE

e INSTRUMENT MODEL SERIAL No CERTIFICATE No
" 1) DATA LOGGER WITH TC TYPEK HYDRA 2635A 7903007 2176763 05-Jul-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON BATE 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 (THATLAND) THROUGH QUALITY CALIBRATION CO.LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Ambient Tetperature around the Chamber (°C) variation : 0
Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): 190*70*170 cm
CHAMBER PERFORMANCE
Calibration Controller Indicating Average All Temperature Temperature Overall
Point Temperature Temperature Locations ' Stability Uniformity Variation
O )] ) () @0 ¢O) O
20.0 20.0 20.0 19.8 0.0 0.4 0.5
” TEMPERATURE MEASUREMENT ACCURACY TEST
U 3 Controller temperature (°C) 20.0
Indicating Temperature 20.0
1 19.7
1 § ‘ 2 20.0
=) 3. 19.8
8 E 4 19.9
%’ 5 19.6
7. g 6 15.6
5 £% 7 Ref. 19.6
& 8 19.6
12 & 9 19.6
B 10 19.6
2 11 19.9
= 12 19.9
s = 13 19.9
FRONT Uncertainty of Measurement( ° C) 0.48

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : LOCATION 7 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
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NEC-TISITISITO2S
CALINRATION 70143

CERTIFICATE No : 22T1725
REFERENCE No : 64109-1

EQUIPMENT

MANUFACTURER

MODLEL

SERIAL No

ID No

CONDITION AS-RECEIVED :

SUBMITTED BY

- CALIBRATED BY

" CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

INCUBATOR
MEMMERT

3 1F 110
D415.0802

: EQL-190

USED ITEM

TEST TECH CO., LTD.

PAGE:10rF2

30,32 RAMA I SOI 63, RAMA I RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150

CHAICHARN CH.

21-Feb-22

\

PONGYAK J.

22-Feb-22

3 21-Feb-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO,, LTD.

F.GMANEY - N0
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QUALITY CALIBRATION CO,,LTD.
235 Petclikasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

. ‘CERTIFICATE No : 22T1725 PAGE:2OF 2
Calibration Report

; ',EQUIPMENT INCUBATOR

| MANUFACTURER MEMMERT

:"'MODEL IF 110

i ID No EQL-190 SIN D415.0802

! ‘RECEIVED DATE 21-Feb-22 CALIBRATION DATE 21-Feb-22

' AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 50 %RH + 10 %RH

{CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 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 cm 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.

. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 21T6766 10-Jul-22

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

. 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
3
1
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 5
3 Overall Line Voltage (V) variation : 8 |
/ Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*48 cm
FRONT
(. CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
6] 4 °C) 4] #°C) G S
37.0 37.0 37.0 36.91 0.07 0.22 0.28
44.0 44.0 44.0 44.17 0.07 0.22 0.27
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 i#2 #3 ft4 Ref. 5 #6 #7 #8 #9 - ( °C)
37.0 37.0 3697 | 36.95 | 36.84 | 3696 | 36.94 | 36.92 | 3691 | 3690 [ 36.84 0.25
44.0 44.0 4421 | 4423 | 44.09 | 4423 | 44.23 | 44.13 | 4421 | 44.15 | 44.07 0.36

 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 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.

Wittty
SN,

' SN2,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ’j'a“‘EE--M-/E:ﬁ'E e
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 :;//:_‘:::\;5 o
www.qcalibration.com "f,;,@‘\&“ NSCTISLTS) 028
" CERTIFICATE No : 22T1726 PAGE: 1 OF 2

. REFERENCE No: 64109-2 )
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER H MEMMERT
MODEL : IF 160
SERIAL No : D518.0082
ID No : EQL-205
CONDITION AS RECEIVED : USED ITEM

- SUBMITTED BY H TEST TECH CO., LTD.

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

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 21-Feb-22

_ APPROVED BY : Q \

¥0NG§AK 1.
ISSUED DATE : 22-Feb-22
RECEIVED DATE : 21-Feb-22

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

F-GOIQ REV : 02

304



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T1726 PAGE:2 OF 2
Calibration Report
EQUIPMENT INCUBATOR
“ MANUFACTURER MEMMERT
'MODEL IF 160
“ID No EQL-205 SN D518.0082
“RECEIVED DATE 21-Feb-22 CALIBRATION DATE 21-Feb-22
- AMBIENT TEMPERATURE 24°CE1°C RELATIVE HUMIDITY 50 %RH + 10 %RH

. CONDITION OF THIS RESULTS OF CALIBRATION
“1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 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 cm 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.
-~ REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODLEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD HYDRA 26354 6635300 21T6765
‘3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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.

DUE DATE
10-Tul-22

w

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3
1
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 2
g Overall Line Voltage (V) variation : 9
/ Instrument Condition : Normal
Chamber Size (W*L*H): 56¥40%72 cm
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
) (°C) °C) ) &0 9] (°0)
35.0 35.0 35.0 34.99 0.02 0.14 0.20
36.0 36.0 36.0 36.00 0.03 0.14 0.22
41.5 41.5 41.5 41.46 0.05 0.10 0.19
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #i #2 i3 #4 Ref. 5 #6 #7 #8 #9 (£ °C)
35.0 35.0 34.91 3494 | 3493 | 3493 | 3498 | 35.03 | 35.08 | 35.01 | 35.08 0.25
36.0 36.0 3593 | 3595 | 3595 | 3594 | 36.00 | 36.05 | 36.10 | 36.01 | 36.10 0.25
41.5 41.5 4146 | 4147 | 4141 | 4147 | 41.50 | 4147 | 4145 | 4143 | 4149 0.36
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFIERENCE 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
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QUALITY CALIBRATION CO.,LTD.
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235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 i‘m
Tel (662) 421-5402, (662) 444-0152-3, Fax {662) 809-4584 :;,;:—_-_\--\;g
www qealibration.com 64.4@5\3‘ NSC-TISETISI 2025
CERTIFICATE No : 21T7075 PAGE:10QF2

REFERENCE No ; 61873-3 _
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT

MODEL : INB 400

SERIALNo : E405.0946

.D No : EQL-087
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 20-Jul-21

-

APPROVED BY : |

PONGSAK J. -
ISSUED DATE : 21-Jul-21
RECEIVED DATE : 20-Jul-21

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



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21T7075 PAGE:2 OF2
Calibration Report.

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL INB 400

1D No EQL-087 S/IN E405.0946

RECEIVED DATE 20-Jul-21 CALIBRATION DATE 20-Jul-21

AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 50 %RH % 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

- THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER

NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETEK
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm 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.

REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 21T6764 10-Jul-22

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

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

wn

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

- NATIONAT, INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3 4
1 2
5 it GENERAL INFORMATION
: Overall Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation : 9

Instrument Condition : Normal

9
"

Chamber Size (W*L*H): 40*33*40 ¢m

FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average All | Temperature | Temperature Overall
Point Temperature | Temperature Locations Stability Uniformity Variation
W) (°C) (°c) oY) &°C) C) °C)
44.0 43.5 43.5 44,15 0.17 1.25 1.27
55.0 54.5 54.5 55.06 0.27 1.47 1.50
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C)
43.5 43.5 4375 | 43.82 | 43.87 | 43.832 | 43.62 | 44.62 | 4452 | 44.61 | 44.68 0.36
54.5 54.5 54.63 54.67 | 54.77 | 54.68 | 54.46 | 5547 | 55.64 55.52 | 55.67 0.36

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.
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

307



B
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For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: TEST TECH CO.LTD 8
Instrument Location: 30, 32 Rama Il Soi 63 Rama Il Road.
Samaedam, Bangkhuntien, Bangkok, 10510 i
Instrument Serial No.: PFBS21091601

Date: 06-Jul-2022




PinAAcle 900F Preventive Maintenance (PM)

Address 30,32 Rama |l Soi 63 Rama Il Road.Samaedam, Bangkhuntien, Bangkok, 10510
(Instrument Location):
Customer Name K. AOYJAI Telephone 02-877-3271
(it applicable): Number:
Customer Support K. DUANG Service Order WO-01833526
Engineer Name: Number:
Next PM Due
Date PM Performed: Jul 6, 2022 y Jan 6, 2023
{DD-MMM-YYYY) Date:
- {DD-MMM-YYYY)
Standard Lahor Hours to Complete PM ; 5 hours
Part Number Release Publication Date ' )
09370145 Rev.9 A January 2018 PerkintElmay”
Stope

The purpose of this PM is ta ensure the continued functionality of the PinAAcle S00F by Inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.,

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed dacument should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright ® 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, inc. All other trademarks and registered trademarks
not owned by PerkinElmer, inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the Implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

IP'mAAcle 900F Preventive Maintenance Report (PM) Page | of 7




Component List

Component / Specific Model Serfal # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number (if '
applicable) Description Quantity
80501696 Fan Filters N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Intraduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number Expired Dat
Description Batch/Lot # Apired Date
(if appllcable) st Quallty / MmY)
N9300183 1000 mg/L Copper Standard AR 25-76CUY1 30-Oct-2022

Additlonal Reagents and Standards Required for PM (Customer Support Solution)

Part Number (if 3 Expiration
r Description uantit Batch/Lot #
applicable) P Q v / Date (MM/YY)
N/A DI Water 250 mi, AR AR
N/A 0.5% HNO; 250 ml. AR AR
Iﬂ\AAcle 900F Preventive Maintenance Report (PM) Page 2 of 7 I
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Additional Toals Required for PM

;:;;‘:2:; rl Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO0-252
N1013002 1.0A Neutral density filter 1 MGO-358
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 ¥ Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190

IPinAAcle 900F Preventive Maintenance Report (PM)

Page 3 of 7J
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Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

¥ Review the instrument performance with the customer and document any recent
problems.

4] Inspect the customer log book and make any appropriate PM entries.

4] Perform general inspection of system for cleanliness.

2. PCInstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

¥i Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument.

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

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥l Check the drain system for signs of wear. Replace worn or damaged parts.

ﬂ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

4 Inspect PC boards. Clean if necessary.
Carefully check all internal and external cable connections.

ﬁ Check instrument firmware revisions upgrade to current levels (if necessary)
¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

| Inspect and clean the sample compartment windows, if needed.
Inspect optics. Clean or replace if necessary,

6. Gasses:

v Verify that the Gasses supplied to the instrument are within the pressure and purity
specificatians found in the PinAAcle 900 Series Pre-installation Checklist SDB.
Verify that the acetylene filter and air filter element is dry. Replace if necessary.

LPinAAclc 900F Preventive Maintenance Report (PM) Page 4 of 'IJ
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7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Speclfication Test Results Pass/Fail
Flamie Sensor ~ AIr/CyH; Flame correctly shuts down Active Passed
Drain Sensar Alr/C3H; Flame cofrectly shuts down Active Passed

Nebulizer Sensor . Air/C3H, Flame correctly shuts down Active Passed

C;H, Pressure Sensor Alr/CH, Flame correctly shuts down Active Passed

Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed

DUt iaar Sansor Choosmg. Nitrous Oxide as the oxidant Active Passed
should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

Certificate Value
Resul
Parameter Specification at 553.6 nm (Abs.) Test Results Pass/Fail
1.0 A ND Filter 1 5% from Cert. 0.9798 0.9806 Passed
0.2 A ND Filter +5% from Cert. 0.2042 0.2008 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

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

Parameter Specification Results Pass/Fail

Standard Devlatlon £0.010 0.0009 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Specification Resuflts Pass/Fall
Standard Devlation $0.001 0.0001 Passed
' PinAAcle 900F Preventive Maintenance Report (PM) Pagc 5 of 7 ]
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8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification

Results

Pass/Fail

* Standard Devation - s0010

0.0063

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Pa_rqmate_r Specification

Results

Pass/Fall

Standard Deviatlon £0.005

0.0003

Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
Parameter Specification Results Pass/Fall
Standard Deviation $0.005 0.0001 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification | Results (Abs,) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >(.250 Abs, NA Not Applicable
2 mg/\. Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3566 Passed

10. Review:

¥ Review with the customer PM work performed.
Y Review with the custormer routine maintenance procedures.
Ei Discuss recommended customer supplied materials to have on hand.

¥ Attach PM sticker.

l PinAAcle 900F Preventive Maintenance Report (PM)

Page 6 of 7 l
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Additional Comments

Additional Comments Regarding the PM

PERFORMANCE TEST FOR FIAS

1. Characteristic mass for Mercury 0.0674 Abs.

(500 ul of 10 ug/l for Hg And 5 replicates) 326.4 pg/ 0.0044 Abs.
Characteristic Mass

% RSD 1.62%

2, Characteristic mass for Arsenic 0.1631 Abs.

(S00 ul of 10 ug/l for As And 5 replicates)  1.3e+03 pg/ 0.0044 Abs.
Characteristic Mass

9% RSD 1.29%

3. Characteristic mass for Selenium 0.3055 Abs.

(500 ul of 10 ug/l for Se And 5 replicates)  72.0 pg/ 0.0044 Abs,
Characteristic Mass

% RSD 0.92%

Wavelength Accuracy Check

(As 193.70 nm +/-0.3 nm 193.70)

(Cu 324.75 nm +/-0.3 nm 324.70)

(Ba 553.55 nm +/-0.3 nm 553.50)

K 766.49 nm +/-0.3 nm 766.60)

L2
Review

been completed.

This PinAAcle 900F Passes ¥l Falls O the preventive maintenance.

The preventive maintenance checks and If applicable performance tests for PinAAcle 900F have

‘Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
a, ) 06-Jul-2022
{DD-MMM-YYYY)
Authorized Customer Representative: Date;
5 NV 06-Jul-2022

{DD-MMM-YYYY)

I PinAAcle 900F Preventive Maintenance Report (PM)

Page 7 of 7

319



W12

luFusesnaniuasy “nI9394 101"
(Calibration Certificate of Water bath )

316



QUALITY CALIBRATION CO.,LTD. Wy,

SN 7
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 5‘%
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 5,'4,-'//_\—-\\‘_*\;
wwiv.qealibration.com g LMW NSCTISLTIS)

A CALITRATION (@40

CERTIFICATE No : 22T8990

PAGE:10F2
REFERENCE No : 66263-3

Certificate of Calibration

EQUIPMENT 3 WATER BATH
MANUFACTURER z MEMMERT

MODEL s WNE 45

SERJAL No 5 L720.0266

ID No - EQL-24]

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 19-Aug-22
APPROVED BY : /\
NGSAK J
ISSUED DATE : 19-Aug-22
RECEIVED DATE 3 19-Aug-22

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

F-GOIO REV : 02
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QUALITY CALIBRATION COQ.,LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22T8990 PAGE:2 OF 2
Calibration Report

EQUIPMENT : WATER BATH

MANUFACTURER : MEMMERT MODEL : WNE 45

ID NUMBER g EQL-241 SERIAL NUMBER : L.720.0266

RECEIVED DATE : 19-Aug-22 CALIBRATION DATE : [9-Aug-22

AMBIENT TEMPERATURE 3 R CEMIER (@ RELATIVE HUMIDITY 1 %RH + 10 % RIt

CONDITION OF THIS RESULTS OF CALIBRATION

[. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001}BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE ™N EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 em. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERFENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1)y DATA LOGGER WITH RTD 2625A 6603614 2277514 05-Jul-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
3. THIS CERTIFICATE [S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITULE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
p—— — GENERAL INFORMATION
5 g l S i Overall Variation of Ambient Temperature around the Bath (°C) : 0.5
s __.____-:5__/ Overall Variation of Line Voltage (V) : 3
_::-'----:r-----' ~ {_{/ § Instrument Condition : Normal
; - ng g—qén W Bath Inner Size (W*L*H) : 59*35%22 cm
© [E5
HI A BATH PERFORMANCE
“. /}L Calibrate Average All | Temperature | Temperature Overall
= - = Paint Position Temp. Stability Uniformity Variation
¥ [ Q PR Tal o 0,
PROBE INSTALLATTON ) GE) (369 CSl CC)
POSITION IN THE BATH 8§3.0 82.97 0.03 0.03 0.09
92.0 91.95 0.07 0.03 0.14
TEMPERATURL MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Terp (°C) | Temp (°C) #1 #2 #3 4 Ref. 5 (LRI
83.0 83.0 82.97 82.97 82.96 82.98 82.99 0.14
92.0 92.0 91.95 91.97 91.94 91.96 91.95 0.15
NOTE | : THE UNCERTAINTY Of MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THES 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 LLEVEL QF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD. N2
- o
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ‘ta\@—“;/ﬁ
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 z{} //‘.—/_—_\\“-\:;5 &

www.(calibration.com ”4fﬁ\\n\“\ HSC-TISITISITEZS
"

CALIDRATION 049

| CERTIFICATE No : 22T1730 PAGE : 1 OF 2
- REFERENCE No': 64109-6

Certificate of Calibration

EQUIPMENT : AUTOCLAVE

. MANUFACTURER : HIRAYAMA
| _i\dODEL : HVE-50 -

: SERIAL No : 30612085166
' DNo % EQL-155

CONDITION AS RECEIVED : USED ITEM

| “SUBMITTED BY : TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA [ RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150
"'.E;ACALIBRATED BY : CHAICHARN CH.
" CALIBRATION DATE : 21-Feb-22

" |
"< APPROVED BY : l

PONCRAK J.
* ISSUED DATE : 22-Feb-22
RECEIVED DATE : 21-Feb-22

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

F-GOIOREV : 02

320



Sl QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4534
www.qcatibration.com

C.ERTIFICATE No:22T1730 PAGE:2 OF2
Calibration Report

EQUIPMENT - :

AUTOCLAVE
MANUFACTURER : HIRAY AMA MODEL : HVE-50
ID NUMBER 5 EQL-155 SERIAL NUMBER : 30612085166
RECEIVED DATE H 21-Feb-22 CALIBRATION DATE : 21-Feb-22
AM BIENT TEMPERATURE 30°Cx1°C RELATIVE HUMIDITY 3 50 %RH 4 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1,THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646 : Part 5: 1993 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
“TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE
PICTURE. TWO PROBES WERE PLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL
" OF 5 ¢cm TO 10 em. AND PLACED THE THIRD PROBE WITHIN 2.5 ¢m. OF THE GEOMETRIC CENTER OF THE INSTRUMENT
CHAMBER. PROBE NUMBER 4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 20 mm OF ITS TIP.
] PROBE NUMBER 5 WAS PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THB CHAMBER.
. EFERENCE STANDARD INSTRUMENTS :-

X INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER VALPROBE $350, DV35, DN94 22T0541 31-Jan-23
3, THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5.‘3THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
.- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUAIITY CATIRRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
oxx J°C
. /l’——\ GENERAL INFORMATION
\1_/ Overall Ambient Temperature around the Chamber variation : 1.2 °C
Autoclave Condition : Normal
Chamber Size (Diameter*H). 30 * 71 cm
3 4
! CHAMBER PERFORMANCE
Controller | Average All | Temperature | Temperature|  Overall Pressure Holding Operating
eI - Temperature| Locations | Stability | Uniformity | Variation (MPa) time {min) | Cycle time
¢ 2 5 () °C) #°C) C) 0) (min)
116 116.48 0.09 0.10 0.27 0.090 15 60
FRONT 122 122.43 0,09 0.13 0.27 0.130 15 60
. TEMPERATURE MEASUREMENT ACCURACY TEST(®° C)
Measured Temperature ( °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 {5 (+°C)
116 116 116.45 116.50 116.53 116.45 116.45 0.59
122 122 122.40 122,46 122.50 122.39 122.39 0.59
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED

TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION,
NOTE 4 : 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 CO

FAC’! OR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

SRAGE

F-GOIOREV : 0
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QUALITY CALIBRATION CO.,L.TD.

S

&

)

RN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 iiﬁ'\-ﬂ\%_{éé e,
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) §09-4584 :;//..:\'-\;: "
www.qcalibration.com "’w,@‘\o* NEC-TISLTIS 02
! (CERTIFICATE No : 22T1730 PAGE:10F2

'-;REFERENCE No: 64109-6 .
' Certificate of Calibration

' EQUIPMENT : AUTOCLAVE
MANUFACTURER : HIRAYAMA
. MODEL : HVE-50 -
SERIAL No : 30612085166
¢ DNo : EQL-155
' CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA I RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150
- CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 21-Feb-22

{

~ APPROVED BY : l

PONOGAK J.
ISSUED DATE § 22-Feb-22

- RECEIVED DATE ; 21-Feb-22

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

F-GO10REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22T1730 PAGE:20OF2
Calibration Report

EQUIPMENT

AUTOCLAVE
MANUFACTURER HIRAYAMA MODEL : HVE-50
ID:NUMBER ¢ EQL-155 SERIAL NUMBER : 30612085166
]iECEIVED DATE 21-Feb-22 CALIBRATION DATE : 21-Feb-22
A/MBIENT TEMPERATURE 30°Cx1°C RELATIVE HUMIDITY 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OFF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646 : Part 5 : 1993 BY COMPARISON WITH CALIBRATED THERMOCQUPLE

‘",':'fTYPE K UNDER NO LOAD CONDITION. THE THERMOCQUPLES WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE
PICTURE. TWO PROBES WERE PLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL

"OF 5 cm TO 10 em. AND PLACED THE THIRD PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT
CHAMBER. PROBE NUMBER 4 WAS ATTACHED TO TIHE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 20 mm OF ITS TIP.
"ROBE NUMBER 5 WAS PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER.

.EFERENCE STANDARD INSTRUMENTS :-

O S

INSTRUMENT MODEL SERIAL No CERTITICATE No DUL DATE
1) DATA LOGGER VALPROBE $350, DV35, DN94 22T0541 31-Jan-23
3 THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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
o _J°C
//—\ GENERAL INFORMATION
' w Overall Ambient Temperature around the Chamber varjation : 1.2 °C
{ Autoclave Condition : Normal
Chamber Size (Diameter*H): 30 * 71 cm
3 4=
‘ CHAMBER PERFORMANCE
Controller | Average All | Temperature [ Temperature| Overall Pressure Holding Operating
L E-T e = Temperature| Locations | Stability | Uniformity | Variation (MPa) | time (min) | Cycle time
¢ 2 ©C) ©C) #°C) ©C) (°C) (min)
116 116.48 0.09 0.10 0.27 0.090 15 60
FRONT 122 122.43 0.09 0.13 0.27 0.130 15 60
. TEMPERATURE MEASUREMENT ACCURACY TEST(® C)
Measured Temperature { °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 it3 (£ °C)
116 116 116.45 116.50 116.53 116.45 116.45 0.59
: 122 122 122.40 122.46 122,50 122,39 122,39 0.59
N:IOTE I : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED

TEMPERATURE UNIFORMITY OF THE CITAMBER.
NOTE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
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 MULTIPLIED BY A COYERAGE

E}ACTOR k =2, PROVIDING A LEVEL OF CONFIDEN

CE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO1OREV : 0
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Bara Scientific

Solution of Suceass

Bara Scientific Co., Ltd. S

968 U Chu Liang Building Floor7 Rama4 Road ila{:ifa A

Silom Bangrak Bangkok Thailand 10500 2y

Tel : 02-6324300 Fax : 02-6375496-7 NS
www.barascientific.com NSC-TISI-TIS 17025

GALIBRATION 0208

Certificate of Calibration

Certificate No.
Equipment

Model
Manufacturer
Serial No.

1D No.

Date of receipt
Date of calibration
Date of issue

Customer name

Address

Temperature
Humidity

Number of Page(s) 10of3
BSCC-UV-173/22
UV/Vis Spectrophotometer
UV-1900i
Shimadzu
A12535780311 ML
EQL-233
19 May 2022
19 May 2022
26 May 2022

Test Tech Co., Ltd.

30, 32 Rama |l Soi 63, Rama Il RD., Samaedam, Bangkhunthian, Bangkok 10150.

(23.7-24.3) °C (On site)
(47.5-48.3) %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

Calibrated by

Wavelength Accuracy is traceable to certificate No. 96367 and 96366
Photometric Accuracy is traceable ta certificate No. 99925 and 100147
Stray Light is traceable to certificate No. 99385

The above certificate are tracebie to St unit through Starna Scientific Lid.
(UKAS accredited calibration labaratory NO. 0659)

Mr.Kanchit Choothep

Appraved by

@

Mr.Kanchit Choothep
Technical Manager

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced

except in full, without written approval of the Bara Scientific Co., Ltd.

FM-UV-708-02 Rev.01 (23/01/63)
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Bara Scientific  www.barascientific.com

Solutinp of Success

Certificate of Calibration

BSCC-Uv-173/22

Certificate No.

Calibration Results:

1.Wavelength Accuracy

Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500

Tel : 02-6324300 Fax : 02-6375496-7

NSC-TISI-TIS 17025
CALIBRATIONM 0209

Number of Page(s) 20f3

Certified
UUC (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
279.44 279.06 -0.38 0.18
418.53 418.35 -0.18 0.18
536.52 536.47 -0.06 0.18
684.50 684.50 0.00 0.18
879.41 879.24 -0.17 0.18
2.Photometric Accuracy (UV)
Wavelength Certified
Uuc (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 CNR CNR CNR CNR
CNR CNR CNR CNR
257 0.0000 0.0000 0.0000 0.0075
0.8499 0.8490 -0.0010 0.0075
313 CNR CNR CNR CNR
CNR CNR CNR CNR
350 0.0000 0.0000 0.0000 0.0075
0.6306 0.6308 0.0002 0.0075

*CNR = Customer not request

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written appraval of the Bara Scientific Co., Ltd.

e

S

FM-UV-708-02 Rev.01 (23/01/63)
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Bara Scientific Co., Ltd. SN

968 U Chu Liang Building Floor? Rama4 Road HBC:-MRA

Silom Bangrak Bangkok Thailand 10500 % /;::;E\“:
" Tel:02-6324300 Fax:02-6375496-7 AN

Bagg‘mgﬂgggﬁc www.barascientific.com NSC-TISI-TIS 17025
CALIBRATION 0209

Certificate of Calibration

Certificate No. BSCC-UV-173/22 Number of Page(s) 3of3
Calibration Resulits:

3.Photometric Accuracy (Visible)

Wavelength Certified .
(hm) Absorbance (A) UucC (A) Error (A) Uncertainty (+A)
0.0000 0.0000 0.0000 0.0042
420.0 0.5472 0.5481 0.0009 0.0042
0.7637 0.7626 -0.0011 0.0042
1.0480 1.0484 0.0004 0.0042
0.0000 0.0000 0.0000 0.0042
440.0 0.5371 0.5381 0.0010 0.0042
0.7457 0.7450 -0.0008 0.0042
1.0233 1.0243 0.0010 0.0042
CNR CNR CNR CNR
465.0 CNR CNR CNR CNR
CNR CNR CNR CNR
CNR CNR CNR CNR
0.0000 | 0.0000 0.0000 0.0042
546 1 0.50086 0.5012 0.0006 0.0042
0.6961 0.6946 ) -0.0015 0.0042
0.9563 0.9558 -0.0005 0.0042
CNR CNR i CNR CNR
590.0 CNR CNR CNR CNR
CNR CNR CNR CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 0.0042
635.0 0.5137 0.5143 0.0006 0.0042
0.6907 0.6892 -0.0015 0.0042
0.9533 0.9527 -0.0006 0.0042
*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmisslon (%T) Absorbance (A)
200.98+0.11nm 200.85 0.9120 2.0401

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.

The measuremenl uncertainty is base on a standard uncertainty mulliplied by a coverage factor k=2 providing a level of confidence of approximately 95%.

***End of Certificate***

The above results are valid exclusively for the calibrated itemn(s) as mention in this reporl / certificate.
Advertising the report / Cerlificate and publicity of the resuits are probibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.

FM-UV-708-02 Rev.01 (23/01/63)
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SPC Colibration Center SP .i
ek

Part of DKSH Grou

SRt

N : : )
%ﬁé\@* Certificate of Calibration
ST
: uxﬁlszozs

Equipment: SPECTROPHOTOMETER Certificate No.: C06220266
Model: DR6000 Issued Date: 09 June 2022
Serial No. (or ID.): 1693421 (EQL-197) Job No.: KSPR2206051
Manufacturer: Hach Page: 1 of 3
Condition: in Condition

Customer: TEST TECH CO., LTD.

30,32 Rama Il Soi 63, Rama IIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Environment Condition: Temperature 247 °C E 4 0.2 °C
Humidity 545 %RH % 22 %RH
Callbration Place: TEST TECH CO., LTD. ( uwununé )

30,32 Rama |l Soi 63, Rama IIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Calibration By: Mr. Atachai Ngamchanat

Calibration Date: 01 June 2022

The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: 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. 85283 and 85282
The standard for Photometric Certificate No. 107642 and 85755
The standard for Stray light Certificate No. 85760 and 85761
The standard for Spectral resolution Certificate No. 85762

== SERT A/ -

139 Loafd eYIf 6viim
SPC RT Co., Lud. -

(Mr. Atachai Ngamchanat) (Mr. Thalerngkeat Poungngam)

Person in charge Authorized signatory

This certificate s issued the units of measurement according to the intemational System of Units (SI). It provides traceability of measurement fo intemational or
national standard or other recognized natione! standard laboratories.

The measurement uncertalnty stated Is the expanded uncertainty which is obtained from the standard uncertainty multiphied by the caverage faclor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

Theee results may be affected by deviations from specified conditions. The resuits reiate only to the Items tested, callbrated or sampled. The report shall nat be
reproduced excapt In full without approval of SPC RT Co., Ltd.

uldn 1a e 0rfA dada
8PC RT CO., LTD.
arwnil 00003 1194 Torr¥rerinada S7 auugyIv 1011 urrsuTeen wawselang ATINWIINUAT 10260

Bronch 00003 1194 Sol Wochirothomeoihit 57, Suktumvil 101/1 Rood, Bangehok, Pheakhanong, Bangkok 10260 Thallond
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-moll: info.apco@spe-ri.com  Wabstte: www.apc-ri.com

SPCC-FM-C08-13: 05 Apr 2022
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fusiness Lnil o :
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Certificate No.: C06220266 Page 2 of 3

Callbration Resuits:
Without Adjustment
Wavelength Accuracy (nm), The speciral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelength Unlt Under Calibration Correction Uncertalnty
418.61 418.9 -0.29 0.13
536.66 536.9 0.24 0.13
637.98 638.0 -0.02 0.13
748.48 748.9 -0.42 0.13
807.03 807.6 0.57 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Correction Uncertalnty
0.0000 0.000 0.0000 0.0045
0.2878 0.289 -0.0012 0.0045
420 nm
0.5157 0.518 -0.0023 0.0045
1.0258 1.029 -0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.2816 0.283 -0.0014 0.0045
440 nm
0.5059 0.508 -0.0021 0.0045
1.0044 1.006 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.2467 0.249 -0.0023 0.0045
465 nm
0.4579 0.461 -0.0031 0.0045
0.9301 0.932 -0.0019 0.0045
0.0000 0.000 0.0000 0.0045
0.2419 0.245 -0.0031 0.0045
546.1 nm
0.4646 0.466 -0.0014 0.0045
0.9453 0.944 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
0.2560 0.258 -0.0020 0.0045
590 nm
0.5036 0.504 -0.0004 0.0045
1.0022 1.000 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.2553 0.257 -0.0017 0.0045
635 nm
0.4971 0.497 0.0001 0.0045
0.9717 0.970 0.0017 0.0045
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SPC RT €O, LTD.
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Certlficate No.: C06220266 Page 3 of 3

Callbration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Correction Uncertalnty
0.0000 0.000 0.0000 0.0080
235nm
0.7342 0.737 -0.0028 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8569 0.857 -0.0001 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2859 0.289 -0.0031 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6379 0.636 0.0019 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Transmisslon (%T) Absorbance ( A)
260.73 +/~0.11 nm 260.7 1.2 1.921
391.96 +/-0.11 nm 392.0 1.5 1.824

Spectral Resolutlon *

Nominal Concentration 0.02 % viv Peak Trough Ratio 8BW
Standard Wavelength ( nm ) 268.77 266.84 1.37 2.00
UUC: Wavelength (nm) 268.5 266.4
Std Absorbance ( A) 0.4200 0.2484
Absorbance ( A) 0.384 0.280

* Calibration Marked " Not TIS| Accredited " in this Certificate have been included for completeness.

The End of Certificate

vihin 108 o1 41l

SPC RT CO., LTD.
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’ Bara Scientific Co., Ltd. RN
' 968 U Chu Liang Building Floor? Ramaé4 Road ﬂae-w
Silom Bangrak Bangkok Thaitand 10500 D
. N Tel : 02-6324300 Fax : 02-6375496-7 V“f‘:ﬂ ?‘\.-“
Baggm;“naglsﬁgilfic www.barascientific.com NSC-TISE-TIS 17025
CALIBRATION 8204
Certificate of Calibrati
Number of Page(s) T1of3
Certificate No. BSCC-UV-173/22
Equipment UV/Vis Spectrophotometer
Model UV-1900i
Manufacturer Shimadzu
Serial No. A12535780311 ML
ID No. EQL-233
Date of receipt 19 May 2022
Date of calibration 19 May 2022
Date of issue 26 May 2022
Customer name Test Tech Co., Ltd.
Address 30, 32 Rama Il Soi 63, Rama Il RD., Samaedam, Bangkhunthian, Bangkok 10150,
Temperature (23.7-24.3) °C (On site)
Humidity (47.5-48.3) %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 Wavelength Accuracy is traceable to certificate No. 96367 and 96366
Photometric Accuracy is traceable to certificate No. 99925 and 100147
Stray Light is traceable to certificate No. 99385
The above certificate are traceble to S unit through Starna Scientific Ltd.
(UKAS accredited calibration laboratory NO. 0659)
Calibrated by Mr.Kanchit Choothep
Approved by
Mr.Kanchit Choothep
Technical Manager
The above results are valid exclusively for the calibrated item(s) as mention in this repor / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, withoul written approval of the Bara Scientific Co., Ltd.
“ —-___'__ —— - e 1 m———— P A ey ———— == R et .Z'".':Z:__‘::‘::'/“J
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Bara Scientific Co., Ltd. ST
968 U Chu Liang Building Floor7 Rama4 Road HIAC=MRA
Silom Bangrak Bangkok Thailand 10500 = //‘.*/'_—\T\'"“*\
Tel : 02-6324300 Fax : 02-6375496-7 Cahi AN

Bara Scientific  www.barascientific.com

Solutinn of Surzess

Certificate of Calibration

Certificate No. BSCC-UV-173/22

Calibration Resuits:

1.Wavelength Accuracy

Number of Page(s}) 20f3

NSC-TISI-TIS 17025
CALIBRATION 0208

Certified
UUC (nm) Error (nm} Uncertainty (+nm)
Wavelength (nm)
279.44 279.06 -0.38 0.18
418.53 418.35 -0.18 0.18
536.52 536.47 -0.06 0.18
684.50 684.50 0.00 0.18
879.41 879.24 -0.17 0.18
2.Photometric Accuracy (UV)
Wavelength Certified
Uuc (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A) -
235 CNR CNR CNR CNR
CNR CNR CNR CNR
257 0.0000 0.0000 0.0000 0.0075
0.8499 0.8490 -0.0010 0.0075
313 CNR CNR CNR CNR
CNR CNR CNR CNR
350 0.0000 0.0000 0.0000 0.0075
0.6306 0.6308 0.0002 0.0075

*CNR = Customer not request

The above resuits are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.

]

FM-UV-708-02 Rev.01 (23/01/63)

334



e e T e

(,_,..

n\"““lu‘h'ﬂf
. ™ N
Bara Scientific Co., Ltd. S
968 U Chu Liang Building Floor7 Rama4 Road llﬁ‘E'_MRﬁ;
Silom Bangrak Bangkok Thailand 10500 ’—{-7/:\\‘;\5
== Tel:02-6324300 Fax:02-6375496-7 AT
Bara Scientific wwwbarascientific.com b NSC-TISI-TIS 17025
Bolttion al Suceass CAUBRATION 0200
Certificate of Calibrati
Certificate No. BSCC-UV-173/22 Number of Page(s) 3of3
Calibration Results:
3.Photometric Accuracy (Visible)
Wavelength Certified
uucC (A Error (A Uncertainty (+A
(nm) Absorbance (A) A A ty (£A)
0.0000 0.0000 0.0000 0.0042
420.0 0.5472 0.5481 0.0009 0.0042
0.7637 0.7626 -0.0011 0.0042
1.0480 1.0484 0.0004 0.0042
0.0000 0.0000 0.0000 0.0042
440.0 0.5371 0.5381 0.0010 0.0042
0.7457 0.7450 -0.0008 0.0042
1.0233 1.0243 0.0010 0.0042
CNR CNR CNR CNR
465.0 CNR CNR CNR CNR
CNR CNR CNR CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 0.0042
546.1 0.5006 0.5012 0.0006 0.0042
0.6961 0.6946 -0.0015 0.0042
0.9563 0.9558 -0.0005 0.0042
CNR CNR CNR CNR
590.0 CNR CNR CNR CNR
CNR CNR CNR CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 0.0042
635.0 0.5137 0.5143 0.0006 0.0042
0.6907 0.6892 -0.0015 0.0042
0.9533 0.9527 -0.0006 0.0042
*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmisslon (%T) Absorbance (A)
200.98+0.11nm 200.85 0.9120 2.0401
The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.
The measurement uncertainty is base on a standard uncerlainty muitiplied by a coverage factor k=2 pr'oviding a level of canfidence of approximately 95%.
***End of Certificate™*
The above results are valid exclusively for the calibrated item(s) as mention in this reporl / certificate.,
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without writlen approvat of the Bara Scientific Co., Ltd,
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E= Certificate of Calibration
o NSGI'ISI-TIS'E’OZS
Equipment: SPECTROPHOTOMETER Certificate No.: C06220266
Model: DR6000 Issued Date: 09 June 2022
Serlal No. (or ID.): 1693421 (EQL-197) Job No.: KSPR2206051
Manufacturer: Hach Page: 1 0of 3
Condition: in Condition
Customer: TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama IlIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Environment Condition: Temperature 247 °C 4 0.2 °C
Humidity 545 %RH * 2.2 %RH
Callbration Place: TEST TECH CO., LTD. ( uwumindl )
30,32 Rama Il Soi 63, Rama liRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Calibration By: Mr. Atachai Ngamchanat
Calibration Date: 01 June 2022
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Stama Scientific Limited.
The standard for Wavelength Certificate No. 85283 and 85282
The standard for Photometric Certificate No. 107642 and 85755
The standard for Stray light Certificate No. 85760 and 85761
The standard for Spectral resolution Certificate No. 85762

e SERT @/W

1389 LoaRA 037 €1
SPC RT Co., L,

(Mr. Atachai Ngamchanat) (Mr. Thalemgkeat Poungngam)

Person in charge Authorized signatory

This certificate Is Issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to intemational or
nationsl standand or other recognized national standard laboratories.

The measurement uncertainty stated Is the expanded uncertainty which Is obtained from the standard uncertainty multiplled by the coverage factor (k=2) to
provide a level of confidence of approximataly 85%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may ba affected by deviations from specified conditions. The results relate only to the items tesled, calibrated or sampled. The report shall not be
reproduced except In il without approval of SPC RT Co., Ltd.

uliin wald ovdil dafa

SPC RT CO., LTD.
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Part of DKSH Grou

Certificate No.: C06220266 Page 2 of 3

Calibration Resutts:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC et 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertalnty
418.61 418.9 -0.29 0.13
536.66 536.9 -0.24 0.13
637.98 638.0 -0.02 0.13
748.48 748.9 -0.42 0.13
807.03 807.6 0.57 0.13
Photometric Accuracy (Absorbancs)
Wavelength Standard absorbance Unit Under Callbrstion Comrection Uncertainty
0.0000 0.000 0.0000 0.0045
0.2878 0.289 -0.0012 0.0045
420 nm
0.5157 0.518 -0.0023 0.0045
1.0258 1.029 -0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.2816 0.283 -0.0014 0.0045
440 nm
0.5059 0.508 -0.0021 0.0045
1.0044 1.006 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.2467 0.249 -0.0023 0.0045
465 nm
0.4579 0.461 -0.0031 0.0045
0.9301 0.932 -0.0019 0.0045
0.0000 0.000 0.0000 0.0045
0.2419 0.245 -0.0031 0.0045
546.1 nm
0.4646 0.466 -0.0014 0.0045
0.9453 0.944 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
0.2560 0.258 -0.0020 0.0045
590 nm
0.5036 0.504 -0.0004 0.0045
1.0022 1.000 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.2553 0.257 -0.0017 0.0045
635 nm
0.4971 0.497 0.0001 0.0045
0.9717 0.970 0.0017 0.0045

vihin 10nf8 01§
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Part of DKSH Grou
Cortificate No.: C06220266 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertalnty
0.0000 0.000 0.0000 0.0080
235nm
0.7342 0.737 -0.0028 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8569 0.857 -0.0001 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2859 0.289 ~0.0031 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6379 0.636 0.0019 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.73 +/~0.11 nm 260.7 1.2 1.921
391.96 +/-0.11 nm 392.0 1.5 1.824

Speciral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratlo SBW
Standard Wavelength ( nm ) 268.77 266.84 1.37 2.00
UUC: Wavelength (nm) 268.5 266.4
Std Absorbance ( A) 0.4200 0.2484
Absorbance (A) 0.384 0.280

* Calibration Marked " Not TIS| Accredited " in this Certificate have been included for completeness.

vhin 1eaf 61 i e
SPC RT CO., LTD.

The End of Certificate
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