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Ly 1hr [dB(A)]
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09:30-10:30 84.5 ——————— ]
10:30-11:30 T 845 - T
11:30-12:30 ' sad - :
| 12:30-1330 | - sa3 - =
13:30-14:30 ' 84.2 o
14:30-15:30 - 84.3 5
 15:30-16:30 | o 84.3 :
L., 8 hr [dB(A)] 84.5 Taiifiu 90.0
L [ABCA)] 91.4 Lifiu 140.0
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09:30-10:30 81.2 =
10:30-11:30 81.2 -
11:30-12:30 81.2 -
12:30-13:30 81.1 =
13:30-14:30 81.2 -
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WEHA SBR Polymerization Unit
1180 U1 Heat Exchanger (E-6409) AINITIN
L 1 br [dB(A)]
08:30-09:30 79.8 =
092:30-10:30 78.5
10:30-11:30 T79.7 E
11:30-12:30 79.6 =
19 30-13:30 79.4 -
13:30-14:30 79.7 -
14:30-15:30 79.6 -
15:30-16:30 79.6 -
L, 8 hr [dB(A)] 79.6 lsiviin g0.0
L. [dB(A)] 91.4 Tivitu 140.0
Sound Level Meter Data
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- Sound Level Meter (No.R50) ACO 6236 00192062 IEC 61672 -
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94.0 94.0
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% Dose I'WA [dB(A)]
[dBLAY | [ABCAM | [dB(A)]
1 sp1 [Ewmhenseuey i aaunssln 00/05/65 | 08:00 U.-1T:00 W. |  10.47 5.2 75.2* 15.8 83.4
Uasaiy
ANBNASEIY - Taiiiu 85.0 - - | Liiiiu 85.0
Sound Level Merer Data
Calibrate Sheet No.t Nowse Dose R_251/21 B May 2022
4 Actual Reading [dB|
Ay Equipment Brand Muode| Sertal No. Standurd
Before Adjustment After Adjustment
Noise Dosimeter (No.B16} SVANTER SV-104I8 1061120 IEC 81232 113.6 113.8
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Tasams usen tedil aandlawads e JunaTITIe 10 WQuMAL 2565
4% - A
fgalasansg auy lo-3a UANDATIMNTITNINUAING JUNDANTIETY 13 MAMMAN 2565
dunauiad JanIaszeag
HosNaggnm D Udn Daad Banalawass Sie
H059971 D UTHN 104.W.18d. Aaudaie wadia e
HANYTAMIN
HANINTITIA 3 5
: i nnfiminrusaldgnsalanio
fu | druau A Ba-wwmana TufinsRin nan
TWA Sound NRR"_1j Protected
% Dose
W@B(A)] | [aB(a)] | [@BCA)) | 1aB(A)]
1 IMF4  wiinnud §UGniswda SBR|quengms tnwwaendl | 10/05/65 | osi00 u-17:00w. | 27.07 76.34 79.8* 18.8 7.5
AnaTgIm - Taithiu 85.0 = - Taivin 85.0
Sound Level Meter Data
Calibrate Sheet No.: Noise Dose R_229/22 09 May 2022
o Actuil Reading |dB|
a@mu Equipment Brand Model Serial No. Standard
Before Adjustment After Adjustment
1 |Noise Dosimeter (No.BOT) SVANTEK SV-104IS 80817 IEC 61252 113.5 113.6
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. LT a | as - g ow W e el
fAnasgIu = Vmmansuaisamsuazinnsowsny Gas inespussdudeidvenbignildiumds

maanTzEzna ML luedasiy w.a. 2561

woa » of a. e = as - o e .
Usemansuaiafimsuasdunsaeusaam Hog madmmnsssaudmnidydeauldgunsaiduasammulaandadyena w.a. 2561

& . o w o a v o o
= wannvinlneidesazauaanynna (Iioulafumnbifinsaldaunsoandon)
Protected [dB(A)] 1 Sound Level [dB(A)| = [N RR, - 7]

o g -l < - a o -
Frotected [dB(A)] = seiudadidudaluydasauldaunssiquasssrutasadelusinain (Scale A) ¥ia Wduale

- el w a el - & . -
Sound Level [dB(A)] seiudusildnamsenaiamiseasnsezaanmaingy 8 #lua luainaia (Seale A) w32 W0Siuaw

NRR,; = ﬂ"umsamLfimﬁs:qﬁuuamnﬁ‘%aa‘ﬂmtﬁﬁummmwdaamﬁaﬁi‘;uwﬂa
Toe# Noise Reduction Rating (NRR) WU 25 [dB(A)| $13puaz 25 vasrmsanido 40 18.8 [dB{A)]
JEmsaswia - wlaTauBnamssvanauds
Tmuqﬂnﬁsﬁﬁj’umaqa‘nmJaamﬁ'ﬂzhuqﬂﬂai1’wﬁmw'lﬁa‘m'la{ﬁaﬁ'mawuamﬁm @0 Howard Leight U THUNDER T2H
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wiatimdsnhmisaudioulosld Acoustic Calibrator, SVANTEK, Model SV34, S/N. 83146, IEC 60942
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TWA Sound NRER_ Protected
& Duose
WB{AN | (ap(a) | [aB(A)) [dB(A)]
L |epv1 [dhamadaasindauuas Anliane Jensze 18/05/85 | 08:00 U.-17:00 u. 8.13 72.9¢ 72.9% 18.8 51.1
Sared
AnEsIM - Tsiviin 85.0 - - Taitiiu 85.0
Seund Level Meter Data
Calibrate Sheet No.: Noise Dose R_250/22 17 May 2022
Actual Reading [dB]
CRla] Equipment Brand Model Serial No. Standard
Before Adjustment After Adjustment
1 Moise Dosimeter (No.B0O1) SVANTEK SV-10415 80840 1EC 81252 113.5 113.6
'HN']E!I.'I"IQ}:
) o ¥ «f e o W vae =
AIATII = UszmansuafEfmsuasdquasaausaanu Hod inaspusedudsahsonligndldiueds

Protected [dB{A)|
Protected [dB{A)|
Sound Level [dB(A)]
NRR,,
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FamaeTvia
Tazaunsalduasain
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naanszaznmmahnuluudasiu we. 2581
 m v - W e el o L o g

Uszmansuafafinsuazdunsausany Gas madnnassaudseiddaluniisawldgunsoiduasssrmulaoaiudinynena w.a. 2561
wannrieUSnmdumrasdiodyana Fwinnuladumnlifimsauldaunsalanidas)
Sound Level [dB(A}| = [NRR,, - 7]

o oo ool oa o Py as i o
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seauldeai lennmseIamAsaaensees 1M 8 911 Ludinata (Scale A) w38 wiuai

- mmsaadsisylussnrieaunseifuasasnase fedyang
n Rating (NRR) Wit 25 [dB(A)] Feiaeas 25 naammsanidus fa 18.8 [dB(A)]
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ool amiaszuas
= o v oo o - - e 7
Ba/Naggnm : Uien Tead danalawats s
v o - ar i & o Ly s
HATITIN P UIEN WDAE.W.DF. Aoutai wadid ne
HANTIANIN
HANTATITIA . .
" 5 wniminoussldadnsofondu
AU | drmanu QR LT QI ERHERT Juinaina aan
TWA Sound NRR,; Protected
G Dose
WB(AY | [aB(a)]| (dB(A)T | faB(A))
1 |EPMz |Wwhaoumuaunudesin  |aaudurma saeed 19/05/65 | 08:00 U.-17:00 .|  9.51 74.8% 74.8* | 18.8 63.0
2 |epM2 |Wmhoumuguaudesie  |aalnin funddau 19/05/65 | 08:00 U.-17:00 . | 50.67 82.0* 82.0* | 188 70.2
3 |Mrs  [whowisedosneedie  |audetud ssenad | 19/05/65 |08:00 u-17:00w. | 9.42 74.7% 74.7° 18.8 62.9
TAuasEUUAILAN (BSTE)
4 [Epmz [whoumuauounessn  |ausTady gawn 19/05/65 | 08:00 u-17:00 . 12.00 75.8* 75.8" | 18.8 64.0
5 [EPM2 [tumeidiedmnisu (wisana) |anandng 1dashe 19/05/65 | 08:00 u~17:00u.| 453 71.6% 71.6% | 18.8 59.8
6 |EPM2 [Hrameiiadmnssn (Wihuas |eundund dsenay 19/05/85 | 08:00 U.-17:00 4. | .98 74.5% 74.5* | 18.8 62.7
wisaiiatn) 5954
7 |MF3  |drumedaadesieiauer Andwsie G6ns 19/05/65 | 08:00 U~17:00 4. | 37.16 80.7" 80.7* | 18.8 68.9
TEUUMUAN
ARBATFIN - hiiusso| - - laiviu 85.0
Sound Level Meter Data
Calibrate Sheet No.: Noise Dose R_248/22 18 May 2022
e Actual Reading [dB]
anu Equipment Brand Model Serial No. Standard
Before Adjustment After Adjustment
1 |Noise Dosimeter {No.BOE) SVANTEK SV-10413 80816 1EC 61252 113.5 113.8
2 |Noise Dosimeter {No.BO7) SVANTEK SV-10418 80817 IEC 81252 112.6 113.6
3 |Noise Dosimeter {(No.B08) SVANTEK SV-104IS 80818 IEC 61252 113.5 113.6
4 |Noise Dosimeter (No.B0S) SVANTEK SV-1041S 80829 IEC 61252 113.6 113.6
5 |Noise Dosimeter (No.B10) SVANTEK §V-104IS 80830 IEC 61252 112.6 113.6
8 |Noise Dosimeter (No.B11) SVANTEK SV-104I8 80831 IEC 61252 1135 113.6
7 |Noise Dosimeter (No.B12) SVANTEK SV-104I8 80832 IEC 61252 112.6 113.6

R3/BO0B/22/MAY



=l ar d:' o ar
UIHN (BF.W.LOF. ABUTaN Wwadhd NNA 2/2

g % S.P.S_ CONSULTING SERVICE CO., LTD.
%& & 7 werwwaloBu 24 ouvnnaloBu uurvasnn masnins n1itng 10900

',,» . .\35 7 Soi Phaholyothin 24, Phaholyothin Rd.. Jompel, Chatuchak, Bangkek 10900
© naye® Tef ¢ (6623 930437072, Fax 1 (662) 513-4220, E-mail 1 Sale@Spscon, CoMm., wHwE508400,C0M

RY0259/05/65
R-Pro-1225/2021

SrunansasIeUSIandaadzan

'ﬁ&‘"lﬂu‘iﬁ!:
N ar - . - - w was =
MAIAIFIY = dsrmansuaTadmauasduasaansn Gae naspssaudoefioanlignaldiumie
aaanszeznamsnulundasiu w.a. 2581
ar B o P w o o w  ar P ey a
dsrmansuala@nsuasauaTausnu 5a3 madnusdudsnduddluylsmuldounsaiduasasanulasesediuyang 1. 2561
© = weemRninadsnarauiadiyaes (Andaavlafumnldimssnldadnsolaaden)
Protected [dB(A)] : Sound Level [dB{A)] — [NRR_; - 7]
o P 4 0w v . o -
Protected [dB(A)] = saudsinduddludesuldgunialduasaernulasefalusina (Scale A) ¥30 @Fwuaie

Sound Level [dB{A}]

w w = ) s - T - =
'sxﬂutﬂaqﬁ‘[ﬂmnmim‘:":mmmﬂma amszazIMSNNY 8 1l lusinawe {Scale A) w50 WBILALD
' - u - = 2
NRR,; = mmsemdeaiiszylivuamnviagunsnlduasesamulanafeduyana
Tnwdh Noise Reduction Rating (NRR) 0y 25 [dB(A)] $150uay 25 vosdmsamias @i 18.8 [dB(A)]
i o e
JEmsesiaia = dnsialFinumsazansando
o ar A e o w q _je ol o w s
lasgunsaifunseseminlasafushuyanatininmildsnaldfoninsouyanides 8o Howard Leight $u THUNDER T2H

o - o - - ¥
wavimdssnmsasuiitaulasld Acoustic Calibrator, SVANTEK, Model SV34, S/N. 33139, IEC 60942

wansasIIalisusaRmezhanmldhnensiamnii
nudamensnuransImaisunsulegliladuaygnennudeniumednualdnus

(ngied ASnaanda)

gatiiunsasrriauasiinnsiamiemynay

4,095,659

RS/BODS/22/MAY


Windows 10
Text Box


e WAL

5

el
73 z ¥
2, XY
. pguie

. USHY (8d.W.19d. ARUYEAY Wasid 1INA
= 8.P.S. CONSULTING SERVICE CO., LTD.

“F 7 wavwmalody 24 ouunmalodu uzissanva WRIRINI NTUNNY 10900
T %ol Phaholyothin 24. Phaholyothin Ad., Jompol, Chatuchak. Bangkok 10800
Tel 1 (662) 939-4370-72. Fox : {662) 513-4221, E-mail ; salefBenscon.com., www,SpScon.com

RY0260/05/65

R-Pro-1225/2021

FIGNUNINITAIN AU T FEaN

ar o

1/1

Tasams : o uSuw Tedd Sandlewuasa e MU0 T 20 WHHAAY 2565
a8 o w a .
Analasens : ouu lo-ida UANAATINTIHNIUIING AUNDRNTIBY  © 25 WAHMAN 2565
dnnaiiias Wwiaszuay
o w oo a = ¢ e W
ya/Naganm ¢ uswn Tead fanalawads i
HaTaia T USHY AL, Aaudaie e Hiie
HANIAIMIN
HANSATIVIA o : ..
1 : mnimiinnuanildansaiamiag
1o | dniau Aumianu fa-unuana JufieTaia M
! TWA Sound NﬂRudi Protected
GeDose
WBCAY] | [aB(a)] | [aB(a)] | [4B(A))
1 IMF3  [Hamibauiseinm AU Madung 20/05/65 [08:00U.-17:001.| 17.16 77.3 77.3% 18.8 65.5
wiaena (BSTE)
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Sound Level Meter Duta
Calibrate Sheet No.: Noise Dose R_0250/,22 18 May 2022
w Actual Reading [dB]
a1mu Equipmeni Brand Model Serial Mo, Standard
Before Adjustment After Adjustment
1 MNoise Dosimeter (No.B03) SVANTEK SV-10415 80852 EC 6125 113.6 113.6
2 |Noise Dosimeter (No.B04) SVANTEK SV-10418 80854 EC 6125 113.5 113.6
3 |Neise Dosimeter (No.ROS) SVANTEK SV-10418 80856 EC 6125 113.8 113.6
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Sound Level Meter Data
Calibrate Sheet No.: Noise Dose R_280/22 24 May 2022
. Actuul Reading [dB]
CRITM| Equipment Brand Model Serial Ne. Standard
Before Adjustment After Adjustment
1 Noise Dosimeter (No.BOS} SVANTEK SV-104I8 808585 IEC 61252 113.5 113.8
2 Noise Dosimeter (No.BO&) SVANTEK SV-104IS 80816 IEC 61252 113.86 113.8
wINBIHG:
Anessu = dssmansuaiadmsuasdunTaunssny das mmiﬁwu‘::5un§iaaﬂﬂau1ﬁqn5‘m1<ﬁ%’um‘a"a
aagassszmmMannuluudasiy wa, 2561
Ugsmansuaiaineuas ey Goe miﬁmami:ﬁul.ﬁmﬁé’uﬁﬂuﬂLﬂaﬂm’[dqﬂn‘s:ﬁﬁuﬁ‘saqmmﬂaaﬁﬁﬂqumﬂa TFL 2561
*= maeTmIaUSTInadsasaniaaiyaaa f_'Tiwﬂ'nnu‘lﬁ"’fww&n‘bjﬁnﬁmmlﬁqﬂn'iniamé’ila)
Protected [dB(A)] : Sound Level [dB{A)] - [NRR,; - 7]
Protected [dB(A)] - svdudssitdudalugilomyldgunsaiduasaemnasadalumnaie (Scale A) W30 1nGWALD
Sound Level [dB(A)] = seRuisailaTinmsesatandaaanseas A msan 8 4l uanaa (Scale A) w30 1aFLALD
NRR,, = shmsandedisyluusansiagunsaiduasasmaae fed iy ana

Tmeeh Noise Reduction Rating (NRR) hfu 25 [dB(A)] Bedauar 25 sasmmsandud Ap 18.8 [dB(A)]
F8nsesaaia = whanalSuupsszaunoudog

v we oA e a ool - ol 1
lazgunsaiquasasanulasaisdruynanaiininauldauldfafinsauyanidus §a Howard Leight Su THUNDER T2H

wwiaafadaammssauiteuTadld Acouste Calibrator, SVANTEK, Model SV 34, 5/N. 33139, IEC 60942

HamsanIviatsusatameahanmaldmnmsenaianitu

-

WuAamETENURaATIIAL

gaundulas lsildduaunnapnusimiumadnuaidngs

(wnefind Ainaavas’
geniiummaiauasieneignmzmsiny

RS/BODS/22/MAY


Windows 10
Text Box


‘é?.\ wheg

7, P
!QQR Eiﬁ\

u’%ﬁ'ﬂ 1DF.N.10d. ABUTaAN [WaTid MNa

= £ S.P.S_ CONSULTING SERVICE CO., LTD.

7 avvmalodu 24 ovuvnaloSy umasouna m&wi’m AIRNNY 10800

)

RY0082/06/65

R-Pro-1225/2021

7 Soi Phaholyothin 24, Phaholyothin Rd.. Jompol, Chatucnak Bangkuk 10900
Tel : (BE2) 939-4370-72, Fax ; (662) 513-4221, E-mail : sale@spsron. oom., W, SPSCon.com

s1gauHamsasINelSanandaadzan

Tasams uidn toadl Baalawesa 1ia Tunasiaia 1 figuey 2565
dE < w dl -
fnalasams : auu la-de UANANFIVNTIHNIUITNG TUVIRBATIEY ¢ B HQUEY 2565
Funadias Faniaszaas
- P @ - oar o - e P )
Za/Nadanm v3tm dieafl dmdlawada M1
Hesain USHN Ba.V.1eE. AAUEE watid e
" HANITATIN
HAan1 nsIIa 3 " "
) ) pnfiwinnualdalnsaando
GRIZIVE FR i PR Y] FATLLH I 'ﬁa~u"|alaqa THNATINIR Ian Shanit NRRM] Protected
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[dB(A)] | [dB(A)] LdB(A)]
1 |mr3 [damaiianiona aumanil nulsxdeu | 01/06/65 | 08:00 W.-17:00 u. 45.20 81.5* 81.6* 18.8 69.8
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Sound Level Meter Data
Calibrate Sheet No.: Noise Dose R_296/22 31 May 2022

“ Actual Reading [dB]

aiau Equipment Brand Maodel Seriul No. Standard
Before Adjustment After Adjustment

1 |Noise Dosimeter (No.BO3) SVANTEK SV-104I§ 80829 IEC 61252 118.5 113.6

2 [Noise Dosimeter (No.B10) SVANTEK SV-104I5 80830 IEC 61252 113.8 113.8
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Sound Level Meter Data

Calibrate Sheet No.: Noise Dose R_302/22 01 June 2022

cplstt! Equipment

Actual Reading [dB]

Brand Model Serial No. Standard

Before Adjustment After Adjustment

1 MNoise Dosimeter {No.B19)

SVANTEK SV-104I18 106124 IEC 61252 113.6 113.6
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1| mrFa | Tsuau panTeT i 09/05/65 | 07:00 u-19:00u, |  92.68 52.9* B2.9° 18.8 71.1
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Sound Level Merer Dat
Calibrate Sheet No.: Noise Dose R_231/21 8 May 2022
. Actual Reuding [dB|
anu Equipment Brand Model Serial Nao, Standard
Before Adjustment “fter Adjustment
1 Noise Dosimeter (Ne.B03) SVANTEK SV-10418 20856 IEC 61252 113.6 113.6
2 Naise Dosimeter (No:B12) SVANTEK SV-104158 80832 IEC 61252 113.6 113.6
3 Nuoise Dosimeter (No.B15) SVANTEK SV-10415 80880 IEC 61252 1135 113.5
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%Dose | TWA [dB(A)]
[dB{A)] | [dB(A)] [dB{A )]
1 MF4 |wthissanusums AvANYIAl @nad 09/03/65 | 07:00 u.-19:00u. | 307.00 88.1° 88.1° 18.8 6.3
wan (Finishing-SBR)
AnnaTgy - laiviiv 83.0 - laiviv 83.0

Sound Level Meter Data

Culibrate Sheet No.: Noise Dose R_251/21 8 May 2022
T Actual Reading |dB|
R Fyuipment Brand Model Serial No. Sramdard
Before Adjustment After Adpustment
1 Nowse Dosimeter { No.BOG) SVANTEK SV-10415 80816 IEC 81252 113.5 113.6
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Bminaraia = wisdiauBnumsazanyaiug
Tagaunsniduesasemnlaanisduyanaminnuldaulas pfinsauyandet B Howard Leight U THUNDER T2H

ul By . - 3 -
wiannEsinsdaureulanld Acousic Calibrator, SVANTEK, Model SV34, S/N. 533139, IEC 50942

wamsaTIviatsusanawd o lammeasiaiauiny

PuaaiensnusaeTviadsnsulaghildSuaunarnudsmilumedneainug

(WEfied d9Nnevan)

ujcﬁ NLUNMTRTITTIALA N ATIER AN IZATTANU

RE/BOOS22/MAY


Windows 10
Text Box


USHY 194.1.10d. Aaudade wasid Na
S.P.S. CONSULTING SERVICE CO., LTD.

7 wanuualniu 24 ouuvvalodu umsauna u:mqi'ni n3amns 10900
%o 7 Soi Phahotyothin 24, Phaholyothin Rd.. Jompol, Chatuchak, Bangkok 10900
% «’lw)lﬁ'ﬂwi Tel ; {662) 939-4370-72, Fax ; (662) 513-4221. E-mail ! sale@spscon.com., wyaw.Spscan.com

RY0236/05/65

R-Pro-1225/2021

S1IENUNBNTANIVINUSNIULFSId= a3

1/2
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TWA Sound NRR,, Protected
“oDose
WBCA)] | [aB(A)] | [dB(A)] [dB(A)]
1 |ME4 [Tl anilwina agwian 10/05/85 | 07:00 u.-19:00u. |  37.00 78.9" 78.94 18.8 7.1
(Polymerization-SBR)
2 |MFs  [winnulfddmeude  |acld eaadussamns 10/05/65 | 07:00 u.-19:00 u. 8.80 71.6* 71.6* 18.8 59.8
(Polymerization-SBR)
3 [MPs  |winoudfdRmsede  |endeiaal gitenfdnd | 10,0s/65 | 07:00 u-19:00 u. 9.30 72.9 72.9° 18.8 61.1
(Finishing-SBR)
4 [MF1  |widnnudfd@sede  |emindeds usaaeiin 10/05/65 | 07:00 u.-19:00 4. | 271.00 87.6* 87.6¢ 18.8 75.8
(Finishing-SBR)
5 |MFa  |winnuilfddmeeia  |amd§ing o 10/05/65 | 07:00 u.-19:00%. | 132.70 84.5+ 84.5¢ 18.8 72.7
(Polymerization-SBR)
6 |MFa [winnwUfodmaude  |gudms nddmduns 10/05/65 | 07:00 w.-19:00 u. | 152.10 85.1* 85.1* 18.8 78.3
(Finishing-SBR}
AININTFIY - Taiviu 83.0 - - laiviiu 83.0
Sound Level Meter Data
Calibrate Sheet No.: Neise Dose R_229,22 09 May 2022
2 Actual Reuding [dB]
Ly Equipment Brand Modal Serial No. Standard
Before Adjustment After Adjustment
1 |Moise Dosimeter (No.BOZ) SVANTEK SV-10415 BOB42 IEC 61252 113.6 113.6
2 |Noise Dosimeter (No.BO3) SVANTEK SV-10415 80852 IEC 81252 113.6 113.8
3 |Moise Dosimeter (No.B04) SVANTEK SV-104I5 80854 IEC 61252 113.5 113.6
4 |Noise Dosimeter (No.BOS) SVANTEK §V-10418 80856 IEC 61252 113.5 113.6
5 |Moise Dosimeter (No.BOG) SVANTEK SV-10418 80816 IEC 61252 113.6 113.6
& |Noise Dosimeter (No.BOZ) SVANTEK SV-10418 80829 IEC 61252 113.6 113.6
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Protected [dB{A)| 1 Sound Level [dB(A}| = [NRR,, - 7]
Protecred [dB(A)| = 'sm"uLﬁaq'?geTucIa'lmgLﬁamu'laia‘UmnIﬁummmmﬂaaﬂ.r‘a’m'l.uﬁmam (Scale A) Y30 1@TLUALD
Sound Level [dB(AY] - sedudueilemamannsiamiananaTsasnamsinnu 12 Flu luanan (Scale A) Wia Wiua
NRR,, - dmsaadmisylivsenniagnstidunssmulase foduyana

Toieid1 Noise Reduetion Rating (NRR) 00 25 [dB(A)] Fefanas 25 yaadmaanide fa 18,8 [dB(A)]
Engasaia - intadieUBinamaazanyaude
Tmaq|Jn~mIvTuﬂ-imPmu:Jaa{-1fTﬂf:huuﬂﬁaﬁwGﬂqw’l-ﬁ’mﬂﬁﬁaﬁmam;iamé‘w ¥ Howard Leight §u THUNDER T2H
wdarTaduiinmsaautfioulagld Acoustic Calibrator, SVANTEK, Model $V34, S/N. 33146, IEC 60942
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TWA Sound NRR Protected
GeDose
WB(AY | aB(A)] | [dBCAD] [dB(A))
1 |mFs | TlSunu ansunga aniung 12/05/85 | 07:00 U.-19:00 u. 85.50 21.4" 21.4° 12.8 69.8

(Finishing-SBR)

2 |MFa  [Tilfua AmAenA gugY 12/05/65 | 07:00 u.-19:00 u. | 1,027.80 93.4* 93.4° 18.8 81.6
( Polymerization-SBR)

3 |mFa [wipnuwdfuimeeda ey pfiveriu 12/05/65 | 07:00 4.-19:00 . 35.20 78.7* 78.7* 18.8 66.9

(Polymerization-SBR)

woow ol o :
4 MF4 Wi idssauanums FENUDN LT 12/05/65 07:00 U.-12:00 U. 285.20 87.9% 87.9" 18.8 7.1

tE® (Finishing-$SBR)

MF4  |winoudfiimssde  |ansnos dadismu 12/05/65 | 07:00 4.-19:00 4. | 213.50 86.5* 86.5* 18.8 747

(413

(Finishing-SBR)

£ are

8 |MF4 winnulfifimsudo  |amanals Sound 12/05!65 07:00 U.-19:00 u. 125.80 84.3% 84.3% 18.8 72.5
{Finishing-SBR)

o

7 |MF4  |Wwmbinsede (SBR)  |anaiued 13ms 12/05/65 | 07:00 4.-19:00 u. 14.20 74.8* 74.84 18.8 63.0

8 |MF4  [winnwnlfi@meede  |amgiea selaen 12/05/65 | OT:00 1.-19:00 . 29.80 78.0* 78.0* 18.8 66.2
(Polymerization-SBR)

ANNIATT I - Taivfiv 83.0 - - laivfiu 83.0
Sound Level Meter Data
Calibrate Sheet No.: Noise Dose R_234/22 11 May 2022
-3 Actual Reuding [dB]
R Equipment Brand Maodel Serial No. Standard
Before Adjustment After Adjustment
1 |Moise Dosimeter (No.BO4) SVANTEK SV-10413 80854 IEC 61252 113.8 113.6
2 |Noise Dosimeter (No.B03) SVANTEK | SV-10418 - BOB5E IEC 61252 _1;6 113.6
3 |Moise Dosimeter (No.BOS) SV:\NTEK_ e SV-10418 B0B186 IEC 612562 113.5 113.8 N
_4_- ;~;Dos;r|;eter (No. ﬁ;)?) SVANTEK SV-10413 BOBL17 IEC 61252 11 3;6_ o ?gb E
5 |Moise Dosimeter (No.BOB) SVANTEK SV-10418 8081-8 K IFE-SI 252 113.5 113.8
B |Noise Dosimeter (No.BO9) SVANTEK SV-10415 . ;0829 ] IEC 61252 113.8 __11_3-.-6_ T
7 |Moise Dosimeter (EG_I;IO)-. R SVANTEK : SV-104I8 1 __808; . IEC 6;252 113.6 113.8
8 |Noise Dosimeter (No.Ble_) - _S-\:’.Ah:l:'E_K_ SV-10418 80840 IEC 61252 113.5 113.8 -
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dszmdnsuaTafimitazduasaiusanu Er m*smu'mﬁ.muaiﬂmﬂuuﬁ'lu'ﬁ.uaa‘mldﬁﬂn IduaTasemulaendadinyans w.A. 2561
¢ = waaTiInUBnndsssauiaduana (i’iwﬂ'nqwlﬁ%’umnh\iﬁm'sa‘;unldqﬂn"amamﬁm)
Protected [dB{A)] : Sound Level [dB{A)]| — [NRR, - 7]
Protected [dB(A)] - sefudssidudslugilamnddgunsiifuasaanuasadslumnae (Scale A) wio wiwaie
Sound Level [dB(A)] - sefudeafldmansaneiamiseasasrernmmata 12 490 Tuanate (Scale A) wie wiuaw
NRR, B @hm'ﬁam%mﬁli:u‘ﬁuuna‘lnvF%aq-dnmfﬁ’uﬂ‘imnﬂuﬂaumﬁﬂﬁ")'u'qﬂﬂu

a 4 v o v v = -
laa@) Moise Reduction Rating (NER) LmMAU 25 [dB{A)] B458882 25 904N T5AALTEY Aa 168.8 [dB(A))

FBnsesia = mspnIndSnmmsazayyeados
o e A m ) PR . .
Tasaunsalduasssnnudaaaivdmynnaiwilnnuliamldfoiiasounandes 8a Howard Leight Su THUNDER T2H
A ar . - o . . g
wsariadesimsaauioulaaly Acoustic Calibrator, SVANTEK, Model $V 34, S/N. 33146, IEC 60942
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Tﬁ‘i\‘lﬂ‘li USHN ulaan E!BWETT.WLNQ‘EE‘T PINA TUNATIND 19 WeHMAY 2565
g8 = = n | -
aalasans auu la-3a dasgamunsaunumne TunsanyIeNu 24 WOBMAY 2565
dunailas Fwiaszsy
O S A - -
da/Naggnd Uit diaaii daalamada Sda
HATIAIA UI¥N 0d..0d. Aautaiy wasid $1ne
HAMTATMINL
HANIASININ . .
. . nnitminnuaaldgdnanioada
A0 | drunu AW da-wmana Tuhiniria nan
TWA Sound NRR, Protected
o Dose
[BCAI] | [aBCA)] | [B(A)] | [aB(A))
1 [MF4  [TviSumu (Finishing-SRR) n_;uaqﬁn&{ ALY 19/05/83 |07:00 u-19:00u.| 249.40 a7.9% 87.2¢ 15.8 75.4
2 [MF1 [wmibddsaunumsade | awea duis 1905765 |07:00 u-19:00u.| 72.60 818" 81.8° 18.8 70.0
(Finishing-SBR)
ANTIIN - Tarfiu 83.0 - E Taiviin 83.0
Sound Level Merer Dt
Calibrate Sheet No.: Noise Dose R_229,22 18 Muy 2022
Actuul Reading [dB|
BRLE! Eejuiprmznt Brand Madel 09 May 2022 Standurd
Before Adjustment After Adjustiment
1 Noise Dosimeter (No.B13) SVANTEK SV-10415 8OBA0 [EC 61252 113.8 113.6
2 Noise Dosimeter (No.B16) SVANTEK SV-10418 106120 [EC 61252 113.5 113.8
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Sound Level [dBCA] =

NRR =

wl)

= waniiaUhinudmazanioduena (iminouléunanbitinseuldaunssiandu

Sound Level [dBLA]] - [NRR,, - 7]

et deidudalumde dwldgunininuassannudasaislusinam (Scile A) v3a wiuma
sedudsaildannsanyianionasesasommahan 12 $ilus ludnate (Seale o) Wia BwaLD

mmsaadmiaylivusaniagnsuiaunigsrnulasefadyena

laeen Noise Reduction Rating (NRR) WU 25 [dBIAY| Faianas 25 nasrmsandos fo 18.8 |[dB(AY]
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. , o w d w g A A .
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FrgNUHaMIANMIUSINMFsazan

Tasens o U3y Duadil dandlawasd i uAnsin 20 WOHMAN 2565
o4& £ - ; w e [ -
faalasanis : ouu la-fa Taua@munasuaIuame Tufisananu ¢ 25 WOMAAN 2565
i a e w
DUNDLHDY TIWINTEEDY
T ar oae e - o 4 s
Fahagana : o udum dwai dmdlawads Hi0n
a w o o e T
HATIAG i usEm iﬂﬁ.ﬁ.LE}ﬁA ADUHANI LBDIIE INA
wamIAnnm
HANTATITIA . .
i ) nndiminnuanldadasaiaadeg
e | dranu G TIRS TR RRLT Bo-wIHAna Tufasia an
TWaA Sound SRR, Protected
e Daose
[MBCAOT | dB(a)] | [B(A)] [ [dB(A))
1 |MF4 |wdnnud§U@niauda  |amsnt guneda 20/05/65 |07:00 U.-19:00 u. 76.40 82.1 82.1% 18.8 70.3
{ Polymenzation-5BR)
2 |ME4 [Wmbazude (SBR) [qouiiTe nus 20/05/65 |07:00 u.-19:00u. |  49.80 30.2 80.2" | 188 B2.4
ANREHIM - Tsiviiu 83.0 - - laiiiu 83.0
Sound Level Meter Duta
Culibrate Sheet No.: Noise Dose R_0250/22 19 Muay 2022
Actual Reading [dB|
Al Equipiment Brand Model Serial No. Srundurd
Before Adjustment After Adjustment
£ MNoise Dosimeter (No.BLT) SVANTEK SV-10418 106122 IEC 61252 113.6 113.6
2 Nowe Dosimeter { No.R02) SVANTEK SV-10415 60152 IEC 61252 113.5 113.6
HANBLHAS
AnnAsgIL = UssmiensuaTann Az unToaU sy 1584 'u“m‘i§‘|u’a::ﬁ'ulﬁﬁ-;|ﬁ.ﬁmN'lﬁn;ni“:ﬂﬁ%'um'iiﬂ
gaanseazamMIiuluuaa:Iu WA, 2561
i . d % “ i e Wi i 7 T
UseniFnTHaTann TILABANATOILTINU 8 msmmm’i:amﬁamawﬂ'.uwajaﬂwLaqﬂn-iruauma-m'nmuaammjmm!ﬁea WA, 2561
- ™ - “ w Vs vl . 1 ") - A
< = waanvieUfnudnazaniaatuans (winnulasumnlailmsaanldaunsafandos)
Protected [dB(AY] ¢ Sound Level [dB{A)| — [NRR , - 7]
G i e a W 5 R g
Protected [dB(AT] - szoudmdudalumdamuldadnsaiduasaianulaae sulumnata (Seale A) Win WwHuae
Sound Level [dB{AY - sedudsedldmnmrenainndnnasnszssommsiy 12 #l lugnate (Sede A) wia wtua
NRR,, = mmsaadeanssyHuueanwiaadnsaiduasannlaeadaduyana

Tand Noise Reduction Rating (NRR) iy 25 [dB(A)] #a3auas 25 saedmsaniies d#a 16.5 [dB(A)]
FENSREITIR - @iadieRnumdsauaadin

TnsgunsniAuasaarmulasafadiy qmFlai’}'w't‘fmwu'l'cfhrm'liiﬁ'uﬁﬂmu‘lﬁamﬁm W Howard Leight 34 THUNDER T2H
wdaefadevinmsdaufiaulanld Acoustic Calibrutor, SVANTEK, Model $Y34, S/N. 33129, [EC 0942
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BCAY | aB(a)1 | [aB(A)) | [dB(A)I
1 |MF4  |TWSusn (Finishing-SBR) |amdunw yndas 25/05/65 | 07:00 U.-19:00 1. | 6250 81.6* 81.6* 18.8 69.8
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Sound Level Meter Data
Calibrate Sheat No.: Noise Dose R_280,22 24 May 2022
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EREAT Equipment Brund Model Serial No. Standard
Before Adjustment After Adjustment
1 |Noise Dosimeter (No.BO1) SVANTEK SV-10418 80840 IEC 61252 113.5 113.6
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Before Adjustment After Adjustment
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Sound Level Meter Data
Calibrate Sheet No.: Noise Dose R_296/22 31 May 2022
i Actual Reading [dB]
anu Equipment Brand Maodel Serial No. Standard
Before Adjustment After Adjustment
1 Noise Dosimeter (No.BOB) SVANTEK SV-10415 &osi1s IEC 81252 113.8 113.8
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anu Equipment Brand Madel Serial No. Standard
Before Adjustment Afier Adjustment
1 |Noise Dosimeter (No.B14) SYANTEK SV-104IS 80875 IEC 61252 113.5 113.6
2 |MNoise Dosimeter (No.B15) SVANTEK SV-104IS 80880 IEC 61252 1136 1136 |
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Grease & Oil
Dissolved Oxygen
Total Suspended Solids
Total Dissolved Solids

UNINTININ w3asdiatfiusasna wn3asfianmaienzn
Hawasasdia Hawnsaadia
1. QMH1WB1ﬂ1ﬂ1NDiiEI'Iﬂ'Iﬂ
Styrene Mass Flow Meter GC/FID
1, 3-Butadiene Mass Flow Meter GC/FID
2. Qmﬂ'lwa']ﬂ']ﬂﬂ']ﬂﬂéi’]\ﬁ%ﬁ']ﬂ
Styrene Personal Pump SKC No. R23, R34, R45 GC/FID
Rotameter No. H-RO1
1, 3-Butadiene Personal Pump SKC No. R18, R28, R47 GC/FID
Rotameter No. H-RO1
3. szautdaaluussenie
L. 8hr Acoustic Calibrator -
Sound Level Meter No. ACO-R11, R13,
R15, R33, R38, R46, R48
4. an1w1§1
Temperature - Thermometer
pH - pH Meter
BOD; - BOD Analyzer
COD - COD Reactor

Digital Balance
Digital Balance
Digital Balance

Digital Balance

1,3-Butadiene - GC/MS
Toluene - GC/MS
Stylene - GC/MS
Total Coliform Bacteria (TCB) - Incubator
Fecal Coliform Bacteria (FCB) - Water Bath
5. Qmmwa1n1ﬂ1uﬂmuﬂ5:naunw
1, 3-Butadiene Personal Pump SKC No. B49, B72, B86, GC/FID
R36
Rotameter No. L-R0O1
Styrene Personal Pump SKC No. R11, R12, R45 GC/FID

Rotameter No. L-RO1
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6. szaudaaluaarulsznauns
L, 8 hr

Acoustic Calibrator
Sound Level Meter No. ACO-R29, R20,
RO9

7. UBinaudsazaniniyans

Noise Dose

Acoustic Calibrator

Sound Level Meter No. NMD-B05, B12,
B15, B16, B0O6, B13, B17, B18, B03,
B04, R20, R21, R22, R24, R25, R28,
R35

RP/B008/21/BSTE/JUL-DEC/CAL.ODT



AUNINBINT Aluussend




METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

e

Certificate Number : SPR21060189-1 Page: 1 of 3
=

Customer . S.P.S. CONSULTING SERVICE CO., LTD.

= 7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,

_: Bangkok 10800

{g Equipment Name : Mass Flow Meter

%: Manufacturer . Dwyer

:: Mode! . GME-2101

5 Serial Number : NIA

:‘:j ID. Number - N/A

Environmental Conditions

ar

o Ambient Temperature S5 A el Received Date : 11 Jun 2021
D Relative Humidity . 50% * 15 % Calibration Date : 12 Jun 2021
3 Location of Calibration ¢ In-Lab Recommend Due Date 12 Jdun 2022
s Calibration Procedure . In-House Method Date of Issue : 13 Jun 2021
)

N Method of Calibration

© This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

.

received.Our decision rule is to contact the customer if the item pass and fail calibration when the rasults
include the uncertainties and the customer must determine if the results meets their needs.
All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Jirasak Pumbut Approved by

s —

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

=
—

SP-FM-04-15 rev.0



) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number | SPR21060189-1 Page :2 of 3

o
w
—
=
(=
(@]

Reference Standards

Egquipment Name Model Serial No. Certificate No. | Due. Date
1 Mass Fiow Calibrator AFC-COMPLETE-10 12532 AD2007-056-0001| 09 Jul 2021
Traceability

This certification is traceable to the International System of Unit maintained at :

MIT - Miracle International Technology Co.,Ltd.
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Result of Calibration

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. : SPR21060189-1 Page : 3 0of 3
Functian : Air Flow Measurement Unit : CFM
Calibration uuc Standard Uug K Factor Uncertainty
Paint Reading Reading Error Value (+)

0.0 0.00 0.00 0.C0 1.0 0.12
3.3 3.30 3.45 -0.15 1.0 0.26
7.3 7.30 7.62 -0.32 1.0 0.26
13.5 13.50 14.12 -0.62 1.0 0.26
17.0 17.00 17.65 -0.65 1.0 0.26

Note:

The result of calibration was found accurate as show on date and place of calibration anly.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 85 %

— End of Certificate —

SP-FM-04-15 Rev.0
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THAI UNIQUE CO., LTD.

pe——
T
.' 80-82 auvdszanBillas wuiansgunsvy lwanszuns namwe 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1 787, Fax. 0-2280-1788, F-mail : thawatt@thaiunique.con1, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0821/20202
Instrument Type : GC
Model : CP-3800

Serial Number : 00734

Organization : S.P.S. Consulting Service Co., Ltd.

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2021

ELECTRONIC TEST
CPU Mpass L1 rarL
LCD TEST M pass EINS
VENT TEST M pass (1 rar
KEY ECHO TEST M pass L] rarL
DESTRUCTION RAM TEST M pass [ raLL
RUN CHROMATOGRAM TEST
DETECTOR : Flame Ionization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300°C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB 0.25IDx 15 M

Sample: 1 pL Injection FID Test Sample 0.218 g/L. C14,C15,C16 in hexane

SENSITIVITY TEST: C15. ( Area count )= 144,661

>, 2
AP

VARIAN

Counts.

1/2

SERVICE DEPARTMENT

FR-SV-029 Rev. 04



AN 54y "lﬂﬂgﬁﬂ 91im  THAI UNIQUE CO., LTD.

1r‘
l' 80-82 auudszanBillas wwiawayuwsny twanszuas njamwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel, 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

Detector Sensitivity ( FID )

Detector Response Result Specification

Baseline Noise (pV) 2.94 < 50

Baseline Drift (%) 0.24 < 1
Sensitivity ( S/N for C15) 2,295 > 1,024

Temperature Specification

Temperature Set Result Specification
Column Oven (° C) 80 80 x5
Injector (° C) 220 220 +5
Detector (" C) 300 300 +5
Incubator (" C) 60 N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 2.5 B
Retention Time C15( %) 0.04 < 05

APPROVAL : y%%
Signature: ‘5?4’?”’3'!5% i@

S
Engineer : Suwarot Trikainut (’///ﬁr‘{][]i-_%%'

4,

Date : 10/08/2021

AN 2/2
VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. 04
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-] 787, Fax. 0-2280-1788, E-muail : thawatt@thaiunigue.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure " FID
Detector Position Front
Inlet Type 1079 Injector
Cl15Area 1 149,057
C15 Area 2 140,715
C15Area 3 146,288
C15 Aread 140,957
Cl15Area s 146,288
C15 Area Average 144,661
*% RSD (<5 %) 2,53

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

E/Pass

Compliance O Fail
Performance by Swwavrot
Date 70/09/ 202
£ A i,
Comments = -
Z, N
s My
7 ;
Reviewed by i ,..«__,[L"_ /9 Date [0 /Cfg /JDJ,
< !'(
";.
“i; 11
VARIAN SERVICE DEPARTMENT
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakormn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-muil : thawatt@thaiunigue.com, Website : www.thaiunique.com

1—r’= UIEN "lmﬂgﬁﬂ 3MA  THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
Cl5 Area | | 149,057
Cl5 Area 2 140,715
Cl5Area3 146,288
CI5 Aread 140,957
C15 Area 5 146,288
C15 Area Average 144,661
*% RSD (<5%) 253

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)
% RSD = ( std.dev /avg ) * 100

Compliance [ Pass O Fail
Performance by Swwarot
Date 70/09/2097 S
Comments ’};&,
—— 2N
== ,-‘/
Reviewed by — — AT /. Date | [0 /08 [303]
)
> <
Aap 11

VARIAN SERVICE DEPARTMENT
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$ £ 8.P.S. CONSULTING SERVICE CO., LTD.

7 weuwwaludu 24 ounNwAlaGY WrasaNwa (@ARASNT NYINNYT 10900

"?@ﬂ .,;G\;“@ 7 Soi Phaholyolhin 24, Phaholyotnin Ad., Jompol, Chatuchak. Bangkok 10900
* Apw Tel : (662) 939-4370-72. Fax : (662) 5134221, F-mail : sale@spscon com.. Www.SpsCon.com
Personal Pump Calibration Report
Calibration Method @ Dry Cal Primary Flowmeter Model : Defender 510-H §/N: 136164
Environmental Conditions
Temperature . 25 + 3 ‘e
Pressure H 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. | Brand Model Serial No, Date Selting Actual (Q std.) Velus Frwa Gulliration Gurve
1 2 3 1 2 3 ¥ R*

RO1 SKC 224-PCXR4 BO2467 04,04/2022 1,000 1,500 2,000 993 1,508 2,004 1.020x — 38.784 0.9%9
RO2 SKC 224-PCXR4 626450 04,04/,2022 1,000 2,000 3,000 999 1,499 1,880 0.988x + 12.827 1.000
RO3 SKC 224-PCXR4 691592 04,04/,2022 1,000 1,600 2,000 1,003 1,500 2.004 1.012x - 22.479 0.989
RO4 SKC 224-PCXR4 691672 01/,04/2022 1,000 1,600 2,000 996 1,493 1,993 0.998x - 2.661 1.000
ROS SKC 224-PCXR4 T9B470 01,04/2022 1,000 1,500 2,000 994 1,506 1,999 1.015x — 30.635 0.999
RO& SRC 224-PCXR4 795456 04/,04,2022 1,000 1,500 2,000 994 1,498 1,994 1.002x — 7.438 1.000
RO7 SKC 224-PCXR4 TOE4B0 D4s04/2022 1,000 1,500 2,000 994 1,480 2,000 1.008x - 16.831 1.000
RO8 SKC 224-PCXR4 BR3215 01/04/2022 1,000 1,500 2,000 1,001 1,502 2,005 1.016x — 26.827 0.898
RO2 SKC 224-PCXR4 034650 01/04,2022 1,000 1,600 2,000 991 1,504 2,002 1.018x — 36.538 0.999
R10 SKC 224-PCXR4 091763 01/04/2022 1,000 1,500 2,000 9086 1,512 1,993 1.000x + D.219 1.000
R11 SKC 224-PCXR4 091763 12/04/2022 1,000 1,500 2,000 1,001 1,499 2,002 1.012x — 23.923 0.999
R12 SKC 224-PCXR4 001568 12/04,2022 1,000 1.500 2,000 997 1,501 1,809 1.001x - 4.986 1.000
R13 SKC 224-PCXR4 081638 04/04,2022 1,000 1,500 2,000 1,002 1,498 1,883 0.891x + 10.793 1.000
R14 SKC 224-PCXR4 091764 04,04/2022 1,000 1,500 2,000 994 1,502 1,998 1.013x - 29,256 0.999
R15 SKC 224-FCXR8 520457 01/04/,2022 1,000 1,500 2,000 1,002 1,500 2,004 1.013x - 24.345 0.999
R16 SKC 224-FCXRB 529643 04s04/2022 1,000 1,300 2,000 988 1,497 1,994 0.997x + 0.060 1.000
R17 SKC 224-PCXRB 520645 D4s04/2022 1,000 1,500 2,000 Bo4d 1,509 2,000 1.015x - 30.571 0.909
K18 SKC 224-PCXRB 566758 04,04/2022 1.000 1,500 2,000 891 1,426 1,998 1.002x - 7.678B 1.000
R19 SKC 224-PCXRB 566802 01,04/2022 1,000 1,500 2,000 1,003 1,499 2,000 1.010x — 20.189 0.988
R20 SKC 224-PCXRE 529089 D4,04/2022 1,000 1,500 2,000 590 1,501 2,003 1.020x - 40.036 0.899
R21 SKC 224-PCXRE 665728 01/04,2022 1,000 1,500 2,000 980 1,483 1,889 1.000x - 5.364 1.000
Raz SKC 224-PCXRB TOT444 04/,04/,2022 1,000 1,500 2,000 1,002 1,500 2,001 1.011x - 21.215 0.999
R23 SKC 224-PCXR8 TELI067T 11/04/2022 1,000 1,500 2,000 908 1,494 1,892 0.994x + 3.095 1.000
R24 SKC 224-PCXR3 707883 01/04/2022 1,000 1,500 2,000 206 1,505 2,001 1.014x - 20.040 0.998
R25 SKC 224-PCXRE 761052 017042022 1,000 1,500 2,000 998 1,500 1,892 0.992x + T.630 1.000
R26 SKC 234-PCXRS8 707856 12/04,2022 1,000 1,600 2,000 1,002 1,500 2,004 1.013x — 24.417 0.999
R27 SKC 224-PCXR8 TOT398 04/04/2022 1,000 1,500 2,000 996 1,503 2,001 1.013x - 28.725 0.983
R28 SKC 224-PCXERE TO7481 11/04,2022 1,000 1,600 2,000 1,004 1,500 2,003 1.010x - 19.368 0.999
RZ3 SKC 224-PCXRE TO7402 0l/04r2022 1,000 1,500 2,000 1,005 1,491 1,991 0.988x + 14.326 1.000
R30 SKC 224-PCXR8 083811 01/04/2022 1,000 1,500 2,000 998 1,485 1,084 0.998x ~ 1.268 1.000
R31 SKC 224-PCXREB 083183 01/04/2022 1,000 1,500 2,000 1,001 1,501 2,001 1.012x - 25.001 0.599
R32 SKC 224-PCXRB 671850 04/04,2022 1,000 1,500 2,000 1,000 1,498 1,984 0.884x + 7.762 1.000
R33 SKC 224-PCXR4 626254 12/04,2022 1,000 1,500 2,000 992 1,502 1,999 1.016x — 34.141 0.999
R34 SKC 224-PCXR4 626131 01s04/2022 1,000 1,500 2,000 1,002 1,488 2,004 1.012x — 24,204 0.999
R35 SKC 224-PCXRB TOT460 04/04/2022 1,000 1,500 2,000 998 1,498 1,985 0.994x + 5.672 1.000
R36 SKC 224-PCXRB TOT4486 01s04/2022 1,000 1,500 2,000 1,003 1.500 2,001 1.010x — 19.182 0.999
R37 SKC 224-PCXRB 707432 01/04/2022 1.000 1,500 2,000 999 1,499 1,998 0.929x + 0.554 1.000
R3a SKC 224-PCXRB 707349 01/04/2022 1,000 1,500 2,000 998 1,500 2,002 1.016x — 31.640 0.999
R3g SKC 224-PCXRE 761085 1270472022 1,000 1,500 2,000 1,001 1,496 1,994 0.997x + 2.652 1.000

Calibrated by : Approved by :

(Mr.Phakhinai Khoogkomnerd) (Mr. Peern Detudom)
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Haw&‘" Tel : (662) 939-4370-72. Fax : (662) 5134221, F-mail : sale@spscon com.. www.spscon.com
Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N: 136164
Environmental Conditions
Temperature 25 + 3 °c
Pressure . 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) .
W, = Value From Calibration Curve
Nuo. Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 ¥y R*
R40D SKC 224-PCXR4 612753 01/04/2022 1,000 1,500 2,000 1,002 1,501 2,003 1.012x - 23.005 0.999
R41 SKC 224-PCXR4 6268140 01s04/2022 1,000 1,500 2,000 281 1,508 2,002 1.018x - 35.114 0.999
R42 SKC 224-PCXR4 626463 01,04/2022 1,000 1,500 2,000 985 1,493 2,000 1.003x - 7.470 1.000
R43 SKC 224-PCXRA4 626128 04/,04/2022 1,000 1,600 2,000 1,002 1,601 2,003 1.012x — 22.485 0.999
R44 SKC 224-PCXR4 602753 01/,04/2022 1,000 1,500 2,000 1,002 1,495 1,994 0.996x + 1.133 1.000
R43 SKC 224-PCXR4 626137 01/04/2022 1,000 1,500 2,000 992 1,605 2,002 1.019x — 37.368 0.999
Calibrated by : Approved by @

(Mr.Phakhinai

Khongkomnerd )

\

(Mr. Peern  Detudom)



MO-RY0465
Rectangle

MO-RY0465
Rectangle


_ U3 (84 W.10d. ARKadY wasid Hiia
< 8.P.S. CONSULTING SERVICE CO., LTD.

\ w3 nanwnalodu 24 ouuwnalodu wmasauwa WARAINT NTUNNY 10900
'?fa ;ﬁ“‘@ 7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkek 10900
7. pgude Tel : (662) 539-4370-72. Fax : (662) 513-4221 F-mall : sale@spscon.com.. wwawv.spscon.com
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method © Dry Cal Primary Flowmeter I Model : Defender 510-H S/N: 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R®

H-BO1 Dwyer VFB-65 01/04,2022 500 1,000 2,000 505.5 988.5 1973.5 0.990x + B.611 1.000
H-BO2 Dwyer VFB-65 D4,04,2022 500 1,000 2,000 495.5 997.8 1995.3 0.988x - 4.832 1.000
H-B0D3 Dwyer VFB-65 01s04/2022 500 1,000 2,000 489.1 9BT.5 2009.2 1.004x - 15.366 0.8889
H-B04 Dwyer VFB-65 01,/04/2022 500 1,000 2,000 500.4 8588.1 2008.7 0.998x — 2.127 1.000
H-BO5 Dwyer VYFB-65 01,/04/,2022 500 1,000 2,000 488.6 957.4 1872.3 0.981x + 20.608 1.000
H-BO& Dwyer YFB-63 05/04/2022 500 1,000 2,000 501.0 B83.4 1981.4 1.006x + 12.163 0.839
H-BO7 Dwyer VFB-65 D1,04/2022 500 1,000 2.000 504.5 988.6 2018.3 1.001x + 1,713 1.000
H-BOS8 Dwyer VFB-65 04/04/2022 500 1,000 2,000 499.8 999.2 1975.4 0.98%6x - 3,367 0,299
H-BOY Dwyer VFB-65 D1/04/2022 500 1,000 2,000 503.7 1007.0 2014.3 0.994x — 14.557 1.000
H-B1O Dwyer VFB-65 01/04/2022 500 1,000 2,000 493.9 2898.6 20124 0.9%8x + 0.535 1.000

Calibrated by @ Approved by @
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& 7 Sol Phaholyothin 24. Phaholyathin Rd.,
Tel : (662) 939-4370-72. Fax : (662) 513-4221, F-mall : sale@spscon, com.. WwWw.spscon.com

Jompal, Chatuchak, Eungu k 10900

Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter

Mudel : Defender 510-H

5/N: 136164

Calibration Data

Rotameter Data

Calibration Data

Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 i 2 3 ¥y R*

H-RO1 Dwyer VFB-65 04,04/2022 500 1,000 2,000 503.1 292.4 1874.1 0.999x + 3.360 0.858
H-RO2Z Dwyer VFB-65 01,04/2022 500 1,000 2,000 500.8 995.3 1886.1 1.002x + 5.536 1.000
H-RO3 Dwyer VFB-65 04/04/,2022 500 1,000 2,000 502.1 9B7.7 1997.3 0.994x + 1,910 1.000
H-RO4 Dwyer VFB-65 04,04,2022 500 1,000 2,000 496.4 9E9.6 2019.5 1.009x - 13.763 1.000
H-ROS5 Dwyer VFB-65 Dis/04/2022 s00 1,000 2,000 486.8 BaT.v 1887.7 1.004x — 9.6322 1.000
H-RO8 Dwyer VFB-65 01s,04/2022 500 1,000 2,000 6505.2 892.4 1879.4 0.998x +« 2,749 0.998

Calibrated by :

{ Mr.Phakhinai Khongk 5111ne1'd)

Approved by :

(Mr. Peera  Detudom)
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1 787, Fax. 0-2280-1788, F-mail : thawatt@thaiunique.con1, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0821/20202
Instrument Type : GC
Model : CP-3800

Serial Number : 00734

Organization : S.P.S. Consulting Service Co., Ltd.

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2021

ELECTRONIC TEST
CPU Mpass L1 rarL
LCD TEST M pass EINS
VENT TEST M pass (1 rar
KEY ECHO TEST M pass L] rarL
DESTRUCTION RAM TEST M pass [ raLL
RUN CHROMATOGRAM TEST
DETECTOR : Flame Ionization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300°C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB 0.25IDx 15 M

Sample: 1 pL Injection FID Test Sample 0.218 g/L. C14,C15,C16 in hexane

SENSITIVITY TEST: C15. ( Area count )= 144,661

>, 2
AP

VARIAN

Counts.

1/2

SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel, 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunigue.com, Website : www.thaiunique.com

Detector Sensitivity ( FID )

Detector Response Result Specification

Baseline Noise (pV) 2.94 < 50

Baseline Drift (%) 0.24 <1
Sensitivity ( S/N for C15) 2,295 > 1,024

Temperature Specification

Temperature Set Result Specification
Column Oven (° C) 80 80 +5
Injector (" C) 220 220 +5
Detector (" C) 300 300 +5
Incubator (" C) 60 N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 (%) 2.53 < 5
Retention Time C15( %) 0.04 < 05
APPROVA

Signature:

Engineer :

Date : 10/08/2021

AN 212
VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. 04
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-] 787, Fax. 0-2280-1788, E-muail : thawatt@thaiunigue.com, Website : www.thaiunique.com

T= 13HN Inegim 91l THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure " FID
Detector Position Front
Inlet Type 1079 Injector
Cl15Area 1 149,057
C15 Area 2 140,715
Cl15 Area 3 146,288
C15 Area 4 140,957
Cl15 Area 5 146,288
C15 Area Average 144,661
*% RSD (<5 %) 2,53

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

Compliance E/Pass O Fail

Performance by

Date

Comments

Ly

1;/;‘ i O
A

Reviewed by

pae | o [0 [ dod)
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UIEN "Imﬂgﬁﬂ 3MA  THAI UNIQUE CO., LTD.

80-82 nunlsznidlae wwianayunsmu rvanszuas AFINHT 10200

[emm——
1r‘
l' 80-82 Prachathipatai Rd., Bangkhunphrom, Pranakormn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-muil : thawatt@thaiunigue.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15 Area | 149,057
Cl15 Area 2 140,715
Cl5Area3 146,288
Cl5Aread 140,957
Cl5 Area 5 146,288
C15 Area Average 144,661
*% RSD (<5%) 253

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

[ Pass O Fail

Compliance

Performance by

Date

Comments

Reviewed by

o /0% [403]
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sTISTR NSC-TISI-TIS 17025
n CALIBRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0528 MTC No. EEL. BP.  17/0564

CALIBRATION CERTIFICATE

Submitted by : S.P.S. Consulting Services Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : ACO Relative Humidity : (50 + 15) %

Model 12127 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 6 May 2021
Date of Calibration : 15 May 2021 1 f.

The results relate only to the items tested/calibrated or value assizgned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governcr of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tamban Khlone Ha, Amphoe Khlong Luang,  Sei 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 5009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mall : rumpai@tistr.or.th Website:wway.tistr.or.th E-mail : mtc@tistr.or.th E-mall : sumalees@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

-TISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0528 MTC No. EEL. BP.  17/0564
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 201Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.96 -0.04 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 ¥ 1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.26 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included. s

Calibrated by :

Approved by : «%

(Mr.Weerachai Deechaiyae)

Electrical anﬂE!acn‘uhrgStm'gdards Laboratory
Date of Calibration : 15 May 2021 Industrial Metrology and Testing Service Centre

| Date of Issue : 18 May 2021 Ref: 2011264050601894002

End of Certificate 2/2

tested/calibrated or value assigned.

The results relate only to the ite
ed unless written permission is abtained from the governor of TISTR.

Advertising the Repori/Certificate and publicity of the results except in full are prol

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

32 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Char t Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel, (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fax. (66) 0 2577 9009 Fax. (66) D 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websiteswww tistr.or th E-mail : mitce@tistr.orth E-mail : sumalee@tistr.or.th
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& = 8.P.8. CONSULTING SERVICE CO., LTD.
E’? 3{? 7 ovvnaledu 24 owwnmalodu uuiseauma waaging azamny 10900
J?Q) 7, 7 Soi Phaholyothin 24, Phaholyothin Ad.. Jompol. Ghatuchak, Bangkek 10900
% Agudde Tel : (862) $39-9370-72. Fax : (662) 513-4221, E-mall ¢ sale@spscon.com,. waw.spseon, com

Noise R_223/22

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand

Model

Calibration Range

ACO

2127

94 dB, 1000 Hz

Number AC 03/56

Last Calibration 15 May 2021

Due Date

Serial No. I 130006

15 May 2022

|
l
|
—

Calibration Data

Sound Level Meter Data Calibration Data
SLM No. Brand Maodel Serial No. Date il
Before Adjustment After Adjustment

ACO-R11 ACO 6236 00172038 06 May 2022 94.1 94.0
ACO-R13 ACO 6236 00172041 08 May 2022 94.0 94.0
ACO-R15 ACO 6236 00172062 08 May 2022 94.0 94.0
ACO-R33 ACO 6236 00192045 06 May 20232 94.1 94.0
ACO-R38 ACO 6236 00192050 08 May 2022 94.0 94.0
ACO-R46 ACO 6236 00192058 08 May 2022 94.1 94.0
ACO-R48 ACO 6236 00192080 08 May 2022 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technolagical Research (TISTR) 93.96 + 0.40 dB

Calibrated by :

(Mr.Phakhinai Khongkomnerd )

Approved by :
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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

=)

)
L

)

T 5
. . A S s
www.qcalibration.com Gl NN NSCTISLTIS 028
“linlyl® CALBRATION 6048
CERTIFICATE No : 21T3943 PAGE:10OF2

REFERENCE No : 60857-1
Certificate of Calibration

EQUIPMENT : DIGITAL THERMOMETER WITH PROBE
MANUFACTURER ; HANNA

MODEL : HI 3512

SERIAL No ; TH118035

ID No : PH 04/56

PROBE TYPE : THERMOCOUPLE

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY s S.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY ! CHARUKIT L.

CALIBRATION DATE 5 20-Apr-21 /

APPROVED BY
ISSUED DATE 5 20-Apr-21
RECEIVED DATE : 09-Apr-21

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

F-GOT0 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 : 21T3943

Calibration Report

EQUIPMENT DIGITAL THERMOMETER WITH PROBE

MANUFACTURER HANNA

MODEL : HI 3512 SERIAL NUMBER

ID No : PH 04/56 PROBE TYPE
RECEIVED DATE : 09-Apr-21 CALIBRATION DATE
AMBIENT TEMPERATURE : 232G+ 3°C RELATIVE HUMIDITY

CONDITION OF THIS RESULTS OF CALIBRATION

PAGE :2 OF 2

TH118035
THERMOCOUPLE
20-Apr-21
50 %RH * 20 %RH

1. THIS INSTRUMENT WAS CALIBRATED BASED ON WI-TQ-017 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

ITS-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) MICRO-BATH 7103 Al4258 20T12167 08-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 uuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
(°C) cC) (mm) ¢C) &°C)
25.0035 24.8 80 0.2035 0.21

USER SHOULD EVALUATE THE UUC ERROR IF IT IS USED OUTSIDE THE AMBIENT TEMPERATURE RANGE DURING CALIBRATION.
UUCH* : 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

F-GOI0REV 02
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CAL

Calibratech Co.,Ltd. NP Yans
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400210-1 Page : 10f2

Submitted by : S. P. S Consulting Service Co.,Ltd.
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 100 °C Resolution : 1 HE
Serial No. : N/A Immersion : Total
ID No. : TM21/59

Environment : Ambient Temperature : (23 £ 2) L B
Relative Humidity o (50+15) %
Line Voltage : (220 + 22) VAC

Date of Received : 19 April 2022

Date of Calibration : 23 April 2022

Date of Issue : 23 Apnl 2022

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001
based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

1D No. Cert. No. Due Date Traceability

400003 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)
400004 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)

Approved by :
( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

EiAEE
i

o (S ey 3

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech.cal(@hotmail.com

Certificate of Calibration

Certificate No. : 65-400210-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
[ce point check : UUC* reading 0 ° C Standard reading 0.6439 °C
Standard Reading| UUC Reading Correction Uneertainty
(°C) ("C) e (+°C)
20.6690 20 0.7 0.31
Remark

UUC : Unit Under Calibration

This result of calibration was tfound accurate as shown on dale and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -

AL-F0031-03
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) f@géggé
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;r,‘d//-r?:\“‘;‘\b
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 il
TEL.0-2717-3000-27 FAX. 0-2719-0484

CALIBRATION DDOB

Cert.No.:
Page.:

Certificate of Calibration

Equipment : pH Meter
Manufacturer : HANNA
Model : HI 3512
Serial No. : 08685754
ID No. : -
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

14 September 2021
16 September 2021
2109-0508WN-1

S.P.S. Consulting Service Co.,Ltd.
7 Phaholyothin 24, Phaholyothin Road,
Jompol, Chatuchak, Bangkok10900

(25 £ 25) °C
(50 = 15) %
In - house method :

- CP-CH5 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

Walalak Sirithean

Approved Signatory

22 September 2021

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 Corporale Services 3 : Equipment Calibration and Testing Services,

21CH1216
1 of 2

A 0032410
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Condition of this calibration result

1. Reference Standard Instrument : -

Instrument
1) Document Process Calibrator

Serial No.

ID No.

46530031

130RC098

Cert. No.: 21CH1216
Page.: 20f 2
Cert. No. Due Date
20E3666 14 Oct 2021

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

2. Certified Reference Materials

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

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 754028 28 June 2023
pH 6.985 CPA chem 725927 12 Jan 2022
pH 10.015 CPA chem 761018 02 Aug 2022

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

Calibration Results

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH = mV pH ad k
pH Meter 4.000 177.48 177.9 4.000 0.058 2.00
S/N.: 08685754 7.000 0.00 0.4 7.000 0.058 2.00
10.000 -177.48 -177.2 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
{mV) (%) k
pH Electrode 4.008 4.008 169.2 0.0046 2.00
S/N.: 061416CM 6.985 6.985 -4.4 0.0075 2.00
10.015 10.013 -178.9 0.013 2.05

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 %.

-00o0-

a 1072797
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 21TW92
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : YSI

Model : 5100

Serial No. : 01H1079 AB

ID No. : o

Received Date : 19 April 2021

Test Date : 21 April 2021

Reference : 2104-0372WN-1

Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24, Phaholyothin Rd.,
Jompol, Chatuchak, Bangkok 10900

Laboratory Condition : Temperature (25+5)°C
Humidity (50 = 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : -

Approved Signatory

( ) Malee Butkruea
( ) Saithip Meangmai
( V) Warakorn Lerngagtrakul

Issue Date : 26 April 2021

B 0259252
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Cert.No.: 21TW92
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 14J100195
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mgilL) (mg/L)
8.00 7.99 0.0055

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

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 22TW98
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(/} Malee Butkruea
() Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

DO Meter
YSI
5000-230V
15B100751

20 April 2022
21 April 2022
2204-0429WC-1

S.P.S. Consulting Service Co.,Ltd.
7 Phaholyothin 24, Phaholyothin Road.,
Jompol, Chatuchak, Bangkok 10900

Temperature (25+5)°C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

25 April 2022

B 0286555
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Cert.No.: 22TW98
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 21MM430 21 Sep 2022
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 14J100185
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.12 8.14 0.0084

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

-00o-
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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.gcalibration.com

CERTIFICATE No : 22T0570 PAGE:10F 2
REFERENCE No : 63773-2

Certificate of Calibration

EQUIPMENT : COD REACTOR

MANUFACTURER : HACH

MODEL : DRB 200

SERIAL No 3 15110C0498

ID No : DRB 06/59

SUBMITTED BY 2 S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 21-Jan-22

APPROVED BY
PONGSAR J.

ISSUED DATE . 21-Jan-22

RECEIVED DATE : 19-Jan-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 : 22T0570 PAGE:2 OF 2

Calibration Report

EQUIPMENT 3 COD REACTOR

MANUFACTURER : HACH MODEL : DRB 200

ID NUMBER : DRB 06/59 SERIAL NUMBER § 15110C0498
RECEIVED DATE ? 19-Jan-22 CALIBRATION DATE 2 21-Jan-22
AMBIENT TEMPERATURE : 2ACEIE RELATIVE HUMIDITY : 52 %RH =+ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLE AT THE
CENTER OF THE REACTOR,

tJ

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 21T6767 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 C 0.,LTD,
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

@ (19 (9 (9
(9 G (2 (12
OIOIOINIOI00,
@@

OO

00,

&6
@0
G0

BLOCK No. | BLOCK No.2
FRONT FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST
Block No. 1 2
Controller temperature (°C) 145 145
Indicating Temperature 145 145
1 150.5 150.5
- 2 150.6 150.1
g 3 149.7 149.7
& 4 150.2 150.7
= 5 149.9 149.9
5 6 150.1 150.4
o £ 7 150.1 150.4
4?:, B 8 149.7 150.7
22 9 150.6 150.7
g 10 149.6 150.6
8 11 149.9 150.6
= 12 149.6 150.0
g 13 149.7 150.1
= 14 149.8 150.2
15 149.6 150.2
Uncertainty of Measurement(+ °C) 0.86 0.86

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
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 M

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

F-G
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QUALITY CALIBRATION CO.,LTD. N2
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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CERTIFICATE No : 21M3167 PAGE:1OF 2
REFERENCE No : 60627-3

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER - SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No : BA 09/61

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : S.P.S, CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : ATSAWIN Y.
CALIBRATION DATE : 19-Mar-21
.l/‘,{
x'é\
V 4
APPROVED BY .
PONGSAK J.
ISSUED DATE : 20-Mar-21
RECEIVED DATE : 19-Mar-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

www.qcalibration.com

CERTIFICATE No : 21M3167 PAGE:2OF2

Calibration Report

EQUIPMENT - DIGITAL BALANCE MODEL : BSA224S-CW
MANUFACTURER : SARTORIUS S/N : 36591843

ID No : BA 09/61 RECEIVED DATE : 19-Mar-21

AIR PRESSURE : 1009mbar + 1mbar CALIBRATION DATE : 19-Mar-21
AMBIENT TEMPERATURE : 28C+1°C RELATIVE HUMIDITY : 52 %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 WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000045 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000075
0.1 0.1000 0.0000 0.000075
0.2 0.2000 0.0000 0.000076
0.5 0.5000 0.0000 0.000076
1.0 1.0000 0.0000 0.000077
2.0 2.0000 0.0000 0.000077
5.0 5.0000 0.0000 0.000079
10.0 10.0000 0.0000 0.000082
20.0 20.0000 0.0000 0.000086
50.0 50.0000 0.0000 0.00013
100.0 100.0001 -0.0001 0.00019
200.0 199.9997 0.0003 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
: i | 4 2 100.0000
3 100.0001
2 5 4 100.0000
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

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

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

CERTIFICATE No : 22M2569 PAGE: 1 OF 2
REFERENCE No : 64386-3

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BSA2248-CW

SERIAL No ; 36591843

ID No : BA 09/61

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : TETNITHI W,

CALIBRATION DATE : 11-Mar-22

APPROVED BY
ISSUED DATE ‘ 1 7-Mar-22
RECEIVED DATE - 11-Mar-22

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
www.qcalibration.com

CERTIFICATE No : 22M2569 PAGE ;2 0F 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL I BSA2245-CW
MANUFACTURER : SARTORIUS SIN 3 36591843

ID No : BA 09/61 RECEIVED DATE : 11-Mar-22

AIR PRESSURE : 1008mbar + Imbar CALIBRATION DATE 1 1-Mar-22
AMBIENT TEMPERATURE g R ) S O RELATIVE HUMIDITY : 51 %RH 4+ 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.

. REFERENCE STANDARD INSTRUMENTS :-

[

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 C02210415 09-Feb-23

s

. 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

L

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL
. TARE FUNCTION : NORMAL
. REPEATABILITY OF READING AT 200 g WAS 0.000048 g

o

)

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 20.0000 0.0000 0.000089
50.00 50.0000 0.0000 0.00011
100.00 100.0000 0.0000 0.00019
200.00 199.9999 0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
I 99.9999
3 N\l 4 3 99,9999
3 100.0000
5 4 99.9999
5 99,9998
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 A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

(TR NV O T o W W YL W W O LN I W E R LN |

F-GOT10 REV 02


MO-RY0465
Rectangle


© 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

Certificate of System Qualification

GC-0Q + GCMS-0Q

System ID:
Organization Name:

Organization Location:

Date:
EQP Name:
EQP Revision:

Overall Qualification Status:

GC/MS
S.P.S. Consulting service

7 Soi Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok, 10900

March 22, 2021 10:41:18 AM
AgilentRecommended , AgilentRecommended
GC.02.51, GCMS.02.51

Pass

System Inspection and Basic Safety and Operation

Name:

Setpoint Status:

Overall System Inspection and Basic Safety and Operation Test Status

Pass

Inlet Pressure Accuracy

Name: ?59[_) -
Front SSL
Setpoint Status: |-I-=-’as.s
Setpoint Actual

Inlet Pressure: §2_50 :lpsi 1_2;4-._9_ “ “}psi
Accuracy: 01 E psi
Agilent Recommended: l<= |1.2 E

| NS . |

Overall Inlet Pressure Accuracy Test Status

‘Pass

Inlet Pressure Decay

Date:

System ID: GC/MS

March 22, 2021 10:41:18 AM

Page 1/20



© 2020 by Agilent Technologles

Agilent CrosslLab Compliance Services

Name: 7890

Back SSsL

Setpoint Status: Pass —I
Pressure: 25.0 psi

Pressure Change: -0.1 psi /5 minutes

Agilent Recommended: f>= 2.0 and l<= |0.5 i

Overall Inlet Pressure Decay Test Status

;Pass —I

Inlet Pressure Accuracy

Name: 7890

Back SSL
Setpoint Status: ]Pass
Setpoint Actual

Inlet Pressure: 25 0 ] psi [24.9 psi

Accuracy: psi

Agilent Recommended: \€= 1.2

Overall Inlet Pressure Accuracy Test Status
i’Pass

Detector Flow Accuracy

Name: 17890

Front FID

Setpoint Status: lPass |

Flow Type: Fuel

Setpoint: 30.0 mL/min Measured Flow: 29.9 mL/min
Accuracy: 0.1 mL/min

Agilent Recommended: <= 10.0 % setpoint ( mlifmin )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Date: March 22, 2021 10:41:18 AM

System ID: GC/MS

Page 2/20



© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Setpoint Status: |Pass [

Flow Type: Oxidizer

Setpoint: 400.0 'mUmin Measured Flow: 399.8 mL/min
Accuracy: 0.2 mL/min

Agilent Recommended: I<= 10.0 % setpoint ( mi!min )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: |Pass i

Flow Type: Makeup

Setpoint: 25.0 mL/min Measured Flow: 249 mbL/min
Accuracy: 0.1 mL/min

Agilent Recommended: <= 10.0 % setpoint ( Emh‘min )

-imit is percentage of setpoint or 0.5 ml/minute, whichever is largest,

Overall Detector Flow Accuracy Test Status

!lF’ass

GC QOven Temperature Accuracy

Name: 7890 }
Setpoint Status: Pass ‘i
Zone: Oven
Setpoint/Actual

Temperature: 230.0 |230.0 ‘l °C
Accuracy: 0.0 °C
Agilent Recommended: >= [ -1.0 % setpoint in K ( |-5.0 °C )

<= 1.0 % setpoint in K (5.0 C )
Date: March 22, 2021 10:41:18 AM
System ID: GCIMS

Page 3/20




© 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

Setpoint Status: Pass
Zone:; Oven
Setpaoint/Actual
Temperature: 100.0 {100.0 o
Accuracy: 0.0 °C
Agilent Recommended: >= 1.0 % setpoint in K

<= 1.0

Overall GC Oven Temperature Accuracy Test Status

% setpoint in K

|Pass

-3.7

37

°C
°C

GC Qven Temperature Stability

Name: 17890 |
Setpoint Status: iPass |
Setpoint/Average
Temperature: 11000 [10005 °C
Stability: 0.1 °C
Agilent Recommended: !"== 0.5
Overall GC Oven Temperature Stability Test Status
Pass
Scouting Run
Tested Combination2 Back SSL / Front FID
Manual Injection
lame: [Not applicable
Setpoint Status: ICompleted
Injection Volume on Column: i1.0 uL
Overall Scouting Run Status
[E:omp!eted
Signal to Noise
Tested Combination2 Back SSL / Front FID
Date: March 22, 2021 10:41:18 AM
System ID: GCIMS

Page 4/ 20
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Manual Injection

Name:; |7890

Setpoint Status: lPass

Signal to Noise: 1711991
Agilent Recommended: L= 300000

Overall Signal to Noise Test Status

[isgss

Noise and Drift

Tested Combination2 Back SSL { Front FID

Name: ‘?890 i
3etpoint Status: |Pass |
Base Signal: I14.0 pA

ASTM Noise Drift

counts counts/Hr

384.56 178.79
Agilent Recommended: E= 768.00 <= 119200.00
Status: [Pass Pass

i

Overall Noise and Drift Test Status

Pass ]

Lag Amp

Tested Combination Front SSL / External SQ

Name: t5975c inert XL with TAD |
Setpoint Status: iPass —I

Overall Log Amp Test Status

: Pass

RFPA

Date: March 22, 2021 10:41:18 AM
System ID: GC/M3
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Tested Combination?

Agilent CrossLabh Compliance Services

{ External

Front SSL sQ
Name: 15975C inert XL with TAD 1
Setpoint Status: |Pass
Amu: [1 050 1 miz Drift After Five Minutes: RFPA Voltage:
4 mVv 485 mV
Agilent Recommended: |>= -100 and l<= |100 ‘ |<= 1100
Overall RFPA Test Status
Pass |
Tune El
Tested Combination Front SSL ! External sQ
Name: isg?sc inert XL with TAD |
Setpoint Status: IPass :I
Filament:
Setpoint Status: |Pass J
Filament: |2—_|
Overall Tune El Test Status
Pass o
Signal to Noise El
Tested Combination1 Front SSL | External sSQ

Name:

'59750 inert XL with TAD

Source: fEI - Standard (Stainless Steel)

1

Filament:

Setpoint Status: iPass

Signal to Noise:

925

Agilent Recommended: 1>=

320

Date:
System 1D:

March 22, 2021 10:41:18 AM
GC/MS

Page 6/ 20
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Agilent CrossLab Compliance Services

Source: E1- Star;dard (Stainless Steel) _E Filament: I:l
Setpoint Status: iPass ]
Signal to Noise: 672
Agilent Recommended: '>= 320

Overall Signal to Noise El Test Status

;Pass
Date: March 22, 2021 10:41:18 AM
System ID: GCIMS
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name
Flow Data Input
Temperature Data Input

Tested Combination1

Injection Technique
Sampler Identifier
Inlet

Detector

LTM Included?

Tested Combination2

Injection Technique

GC/MS
Agilent Technologies
7890

Manual Data

Manual Data or Other Data Logging

Manual Injection
Sampler 1

Front

External

No

Manual Injection

Sampler ldentifier Sampler 2
Inlet Back
Detector Front
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Sampler 2
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Date: March 22, 2021 10:41:18 AM

System ID: GC/MS

Page 8/ 20
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Mainframe 1

Manufacturer

Name

Model Number

Serial Number

Firmware Revision

Oven Type

Iniet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Inlet 2

Manufacturer
Name

Type
Location
Carrier Gas

Control Type

Agilent Technologies
78290

G3440A
CN10925120
A.01.10.3

Standard

Agilent Technologies
7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7890

SSL

Back

Helium

Electronic Pressure Control (EPC)

Agilent CrosslLab Compliance Services

Purged Inlet Yes

Detector 1
Manufacturer Agilent Technologies
Name Mass Spectrometer
Type Mass Spectrometer
Location External

Date: March 22, 2021 10:41:18 AM

System ID: GCIMS
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Detector 2
Manufacturer Agilent Technologies
Name 7890
Type FID
Adapter Capillary
Control Type Electronic Pressure Control (EPC)
Location Front
Makeup Gas Nitrogen

Mass Spectrometer 1

Manufacturer Agilent Technologies
Type sQ
Name 5975C inert XL with TAD
Serial Number UsS91732743
Firmware Revision Not applicable
High Vacuum System Turbo Pump
Scouting Run Standard OFN Std

MS El Source 1
Manufacturer Agilent Technologies
Source Type El - Standard (Stainless Steel)
Number of filaments 2

Date: March 22, 2021 10:41:18 AM

System ID: GC/IMS
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Nattapat Hengcharoen

Logged On User Name: nattapat.hengcharoen@agilent.com

Signature Creation Date: March 22, 2021

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose, Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
iurnishing, performance, or use of this material.

Date: March 22, 2021 10:41:18 AM
System ID: GC/IMS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharoen

Hostname: 5CG70212Y1

0OGQ_SPS_GC-MS Transaction log :

System Id: GC/MS

Print Date: March 22, 2021 10:41:24 AM

Time Transaction Activity Type of Transaction Optional Information
State Performed

March 19, 2021 12:15:46  Audit SessionCreated  Session None

FM

March 19, 2021 12:15:46  Start Configuration Session Nong

PM

March 18, 2021 12:15:46  Audit Entitlement Licensing User is FieldEngineer and

PM does not require an unlock
code

March 19, 2021 12:21:07  Audit EqplLoaded Session EQP details for primary

PM technique [Gc] -
File path;
[ProtocolPacks/Ge/Configurat
ions/02.51/Ge.02.51.eqp),
EQP File Name:
[Gc.02.51.eqp], EQP Name:
[AgilentRecommended]
EQP details for hyphenated
technigue [GoMs] -
File path:
[ProtocolPacks/GeMs/Config
urations/02.51/GcMs.02.51.e
qp], EQP File Name:
[GeMs.02.51.eqp], EQP
Name:
[AgilentRecemmended)

March 18, 2021 12:21.16 End Configuration Session None

PM

March 18, 2021 12:21:22  Start Qualification Session oQ

PM

March 18, 2021 12:21:22  Slar Execution System Inspection and Basic MNone

PM Safely and Operation - 7880; -

Qualitative Test - No setpoints
associated
Page 1/9

Date:
System 1D

March 22, 2021 10:41:18 AM

GC/MS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharoen

Hostname: 5CG70212Y1

0Q_SPS_GC-MS Transaction log :

System ld: GCIMS

Print Date: March 22, 2021 10:41:24 AM

Time

Transaction
State

Activity
Performed

Type of Transaction

Optional Information

March 19, 2021 1:38:58 PM

March 19, 2021 1:39:56 PM

March 19, 2021 1:40:12 PM

March 19, 2021 1:40:14 PM

March 19, 2021 1:40:21 PM

March 18, 2021 1:40:24 FM

Mareh 18, 2021 1:40:34 PM

March 19, 2021 1:40;36 PM

March 19, 2021 1:40:41 PM

Start

Start

End

Start

End

Start

End

Start

End

Execution

Execution

Execution

Execution

Execution

Execution

Execution

Execution

Execution

Systemn Inspeclion and Basic
Safety and Operation - 7890; -
Qualitative Test - No setpoints
associaled

System Inspection and Basic
Safety and Operation - 7890: -
Qualitative Test - No setpoints
assoclated

System Inspection and Basic
Safety and Operation - 7890: -
Qualitative Test - No selpoints
associated

Inlet Pressure Accuracy - Front
SSL. - Pressure Controlled Inlet
-5:25.0 psi- L: <= 1.2 psi

Inlet Pressure Accuracy - Front
S5L: - Pressure Controlled Inlet
-5:25.0psi-L:<=12psi

Inlet Fressure Decay - Back
S3L: - Pressure Conlrolled Inlet
-8:25.0psi-L: >=-2.0 psi and
==0.5 psi

Inlet Pressure Decay - Back
SSL: - Pressure Controlled Inlet
- 8: 25.0 psi - L: >=-2.0 psi and
<= 0,5 psi

Inlet Pressure Accuracy - Back
S8L. - Pressure Controlled Inlet
-5:250psi-L: ==12psi

Iniet Pressure Accuracy - Back
SSL. - Pressure Controlled Inlet
-5:250psi-L ==12psi

Page 2/9

Mone

MNone

Run Count : 1

Mone

Run Count: 1

None

Run Count ; 1

Mane

Run Count : 1

Date:
System ID:

March 22, 2021 10:41:18 AM

GC/MS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharcen
Hostname: 5CG70212Y1

0Q_SPS_GC-MS Transaction log :

Print Date:

System Id: GCIMS
March 22, 2021 10:41:24 AM

Time Transaction
State

Activity
Performed

Type of Transaction

Optional Information

March 19, 2021 1:40:42 PM Start

March 19, 2021 1:41:20 PM Audit

March 19, 2021 1:41:22 PM End

March 18, 2021 1:41:24 PM Starl

March 18, 2021 1:41:37 PM Audit

March 19, 2021 1:41:40 PM End

March 19, 2021 1:41:42 PM Starl

March 19, 2021 1:41:55 PM Audil

March 19, 2021 1:41:56 PM End

March 18, 2021 1:41:59 PM Start

Execution

Data

Exacution

Execution

Dala

Execution

Execution

Data

Execution

Execulion

Detector Flow Accuracy - Front
FID: - Type : Fuel - §: 30.0
mL/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Fuel - 5: 30.0
mlimin - L: <= 10.0% setpoint

Delector Flow Accuracy - Front
FID: - Type : Fual - 5; 30.0
mbimin - L: <= 10.0% setpoint

Deteclor Flow Accuracy - Front
FID: - Type : Oxidizer - S: 400.0
mbfmin - L: == 10.0% setpaint

Detector Flow Accuracy - Front
FID: - Type : Oxidizer - S: 400.0
mb/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Oxidizer - S: 400.0
mLfmin - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - S: 25.0
mb/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - S; 25.0
mL/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - S: 25.0
mbimin - L: == 10.0% setpoint

GC Oven Temperature
Accuracy - 7890 - Temperature
1 Oven - 5: 230.0°C-L: >=-1.0
AND <= 1.0 % setpoint in K

Page 3/9

MNone

Manual Data Entry

Run Count : 1

None

Manual Data Entry

Run Count : 1

None

Manual Data Entry

Run Count : 1

None

Date:
System ID:

March 22, 2021 10:41:18 AM
GC/MS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharoen
Hostname: 5CGT70212Y1

0Q_SPS_GC-MS Transaction log :

System Id: GC/MS

Print Date: March 22, 2021 10:41:24 AM

Time Transaction
State

Activity
Performed

Type of Transaction

Optional Information

March 19, 2021 1:42:27 PM Audit

March 19, 2021 1:43:21 PM Audit

March 18, 2021 1:43:55 PM Audit

March 19, 2021 1:43:57 PM End

March 19, 2021 1:43:59 FM Stari

March 18, 2021 1:44:12 PM Audil

March 19, 2021 1:44:14 PM End

March 19, 2021 1:44:17 PM Starl

March 18, 2021 1;46:12 PM Audit

Data

Data

Data

Execution

Execution

Data

Execution

Execution

Data

GC Oven Temperature
Accuracy - 7890: - Temperature
:Oven - 8:230.0°C - L: >=-1.0
AND <= 1.0 % selpoinl in K

DataManager

GC Oven Temperature
Accuracy - 7890 - Temperature
' Oven - 5: 230.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - T820: - Temperature
:Oven-5:2300°C-L:»>=-1.0
AND <= 1.0 % setpoinl in K

GC Oven Temperature
Agcuracy - TB90; - Temperature
1 Oven - 5: 100.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7890; - Temperature
:Oven-5:100.0°C-L:>=-1.0
AND == 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7890; - Temperature
:Oven-5:1000°C-Li>=-1.0
AND == 1.0 % setpoint in K

GC Oven Temperature Stability
- 7890 - Temperature : Oven -
S5:100.0°C - L: == 0.5°C

GC Oven Temperalure Stability
- 7890: - Temperature : Oven -
$:100.0°C - L: <= 0.5°C

Page4 /9

Manual Data Entry

DataManager was in a data
verification state but the user
chose to slart over,

Manual Daia Enlry

Run Count : 1

None

Manual Data Enlry

Run Count : 1

Mone

Manual Data Enlry

Date:
System ID:

March 22, 2021 10:41:18 AM
GCIMS
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User Name: nattapat.hengcharoen System ld: GCIMS
Hostnamae: 5CGT0212Y1 Print Date: March 22, 2021 10:41:24 AM

0Q_SPS_GC-MS Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 19, 2021 1:45:18 PM End Execution GC Oven Temperature Stability Run Count ;1

- T890: - Temperature : Oven -
§:100.0°C - L: == 0.5°C

March 18, 2021 1:54:29 PM Start Execution GC Scouling Run - Manual None
Injection, Back SSL, Front FID: -
Part of System Preparation - No
limits associated

March 19, 2021 2:33:24 PM Start Execution GC Scouting Run - Manual MNane
Injection, Back SSL, Front FID: -
Part of Systam Preparation - No
limits associated

March 19, 2021 2:35:01 PM Audit AceClosed Session MNone
March 18, 2021 2:35:37 PM Audil AceRestarted Session Nane
March 19, 2021 2:35:38 PM Audil SessionReloaded Session Nane
March 19, 2021 2:35:41 PM Start Qualification Session 0aQ

March 19, 2021 2:35:41 PV Star Execution GC Scouting Run - Manual Nene

Injection, Back S5L, Front FID: -
Part of System Preparation - No
limits associated

March 18, 2021 2:36:12 PM Audit Data GG Scouling Run - Manual Data files Path :
Injection, Back S5L, Fronl FID: - EXSPS\SCOUNT _FID.DVFID
Part of System Freparation - No 1A.ch
limits associated

March 19, 2021 2:36:32 FM End Execution GC Scouting Run - Manual Run Count : 1
Injection, Back SSL, Front FID: -
Part of System Preparation - No
limits associated

March 18, 2021 2:36:36 PM Starl Execution Signal to Noise - Manual Mone
Injection, Back SSL, Front FID: -
Deteclor FID - L: >= 300000

Page 5/9

Date: March 22, 2021 10:41:18 AM
System ID: GC/IMS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharocen
Hestname: 5CGT0212Y1

OQ_SPS_GC-MS Transaction log :

System Id: GC/MS

Print Date: March 22, 2021 10:41:24 AM

Time Transaction
State

Activity
Performed

Type of Transaction

QOptional Information

March 19, 2021 2:36:46 PM Audit

March 19, 2021 2:37:00 PM End

March 19, 2021 2:37:06 PM Start

March 18, 2021 3:46:48 PM Starl

March 19, 2021 3:47:08 PM Audit

March 19, 2021 3:47.30 PM End

March 19, 2021 3:47:32 PM Start

March 19, 2021 3:49:54 PM Start

March 19, 2021 3:52:45 PM Start

Data

Execution

Execution

Execution

Data

Execulion

Execution

Execution

Execution

Signal lo Noise - Manual

Injection, Back SSL, Front FID: -

Detector FID - L:>= 300000

Signal to Noise - Manual

Injection, Back SSL, Front FID: -

Detector FID - L: >= 300000

Noise and Drift - Front FID: -
Detector FID - L (Noise); <=
0.10 pA - L (Drift): <= 2.50
pAJhour

Noise and Drift - Front FID: -
Detector FID - L (Noise): <=
0.10 pA - L (Drift), <= 2.50
pA/haour

Noise and Drift - Front FID: -
Detector FID - L (Noise), <=
0.10 pA - L (Drift): <= 2.50
pAhour

Noise and Drift - Front FI1D: -
Detector FID - L (Noise); <=
0.10 pA - L (Drift): <= 2,50
pAhour

Data files Path :

E:NSPS\SN_FID.D\FID1A.ch

Run Count : 1

None

None

Data files Fath ;

E:SPE\ND_FID.D\FID 1A ch

Run Count : 1

Log Amp - 5975C inert XL with  Nane

TAD 5Q: - Source: El-
Standard (Stainless Steel)

RFPA - 5975C inert XL with
TAD 8Q: - Source: El-
Standard (Stainless Stesl)

MNone

Log Amp - 5975C inert XL with  None

TAD SQ: - Sourca: El -
Standard (Stainless Steel)

Page 6 /9

Date:
System ID:

March 22, 2021 10:41:18 AM
GC/MS
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User Name: nattapat.hengcharcen System td: GC/MS
Hostname: SCGT0212Y1 Print Date: March 22, 2021 10:41:24 AM

0Q_SPS5S_GC-MS Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 19, 2021 3:53:16 PM End Execution Log Amp - 5975C inert XL with  Run Count ; 1

TAD SQ: - Source: El-
Standard (Stainless Steel)

March 19, 2021 3:53:19 PM Slan Execution RFPA - 5975C inert XL with MNone
TAD 5Q: - Source: El -
Standard (Stainless Steel)

arch 19, 2021 3:58:14 PM End Execution RFPA - 5975C inert XL with Run Count : 1
TAD 5Q: - Source. E|-
Standard (Stainless Steel)

March 18, 2021 3:59:01 PM Stanl Execution Tune El - 5976C inert XL with  None
TAD 5Q: - Sourca: - El -
Standard (Stainless Steel)
Filament 1 (Qualitative - No
setpoinls associated)

March 19, 2021 3:59:37 PM End Execution Tune El - 8975C inert XL with  Run Count : 1
TAD 5Q: - Source: - El -
Standard (Stainless Steel)
Filament 1 {Qualitative - No
selpoints associated)

March 19, 2021 3:59:39 PM Start Execution Tune El - 5975C inert XL with  None
TAD SQ: - Source: - El -
Slandard (Stainless Steel)
Fitament 2 (Qualitative - No
setpoints associated)

March 19, 2021 4:00:01 PM End Execution Tune El - 5975C inert XL with  Run Count : 1
TAD SQ: - Source: - El -
Standard (Stainless Steel)
Filament 2 (Qualitative - No
setpoints associated)

March 19, 2021 4;00:05 PM Audit AceClosed Session None
March 22, 2021 9:39:45 AM Audit AceRestarted Session None
March 22, 2021 9:39:49 AM Audit SessionRelvaded Session Mone
March 22, 2021 9:40:02 AM Start Qualification Session oa
Page 7/8
Date: March 22, 2021 10:41:18 AM
System ID: GC/MS
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Agilent CrossLab Compliance Services

User Mame: nattapat.-hengcharoen
Hostname: 5CGT0212Y1

0Q_SPS5_GC-MS Transaction log :

Print Data:

System Id: GC/MS
March 22, 2021 10:41:24 AM

Transaction
State

Time

Activity

Type of Transaction

Performed

Optional Information

March 22, 2021 2:40:26 AM Start

March 22, 2021 9:41:14 AM Starl

March 22, 2021 9:41:68 AM Audil

March 22, 2021 2:43:36 AM End

March 22, 2021 9:43:44 AM Slari

March 22, 2021 9:44:03 AM Audit

March 22, 2021 9:44:34 AM End

Execution

Execution

Data

Execution

Execution

Data

Execution

Signal to Noise El - Liguid
Injection, Front S5L, SQ: -
Source: El - Standard
(Stainless Steel} using Filament
1-L: =320

Signal to Noise El - Liguid
Injection, Front S5L, 5Q: -
Source: El- Standard
(Stainless Steel) using Filament
1-L:>=320

Signal to Moise EI - Liquid
Injection, Front SSL, SQ: -
Source: El - Standard
(Stainless Stesl) using Filament
1-L:>=320

Signal to Noise E| - Liquid
Injection, Front S5L, 5Q: -
Source: El - Standard
({Stainless Steel) using Filament
1-L:>=320

Signal to Noise El - Liquid
Injection, Front SSL, 5Q; -
Source: El - Standard
(Stainless Steel) using Filament
2-L:>=320

Signal to Noise El - Liquid
Injection, Front SSL, SQ: -
Source: El- Standard
(Stainless Stesl) using Filament
2-L: ==320

Signal to Noise EI - Liquid
Injection, Front S5L, 5Q; -
Source: El - Standard
(Stainless Steel) using Filament
2-L:>=320

Page 8/9

Nane

MNane

Data files Palh :

EASPSISN_F1.DIDATA.MS

Run Count : 1

Mene

Data files Path :

E\SPSISN_F2.D\DATAMS

Run Count : 1

Date:
System ID:

March 22, 2021 10:41:18 AM
GC/MS
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User Name: nattapat.hengcharcen System Id: GC/MS
Hostname: SCGT0212Y1 Print Date: March 22, 2021 10:41:24 AM
0Q_SPS_GC-MS Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
March 22, 2021 9:44:37 AM End CQualification Session oqQ
March 22, 2021 9:44:37 AM Starl Reporting Session None
March 22, 2021 10:40:26  Audit Reporting Session Report Generated !
AN Certificate
Page 2/ 9
Date: March 22, 2021 10:41:18 AM
System ID: GC/MS
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Agilent CrossLab Compliance Services

Certificate of System Qualification

GC-0Q + GCMS-0Q

System ID:
Organization Name:

Organization Location:

Date:
EQP Name:
EQP Revision:

Overall Qualification Status:

GC/MS
S.P.S. Consulting service

7 Soi Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok, 10900

March 22, 2021 10:41:18 AM
AgilentRecommended , AgilentRecommended
GC.02.51, GCMS.02.51

Pass

System Inspection and Basic Safety and Operation

Name:

Setpoint Status:

Overall System Inspection and Basic Safety and Operation Test Status

Pass

Inlet Pressure Accuracy

Name: ?59[_) -
Front SSL
Setpoint Status: |-I-=-’as.s
Setpoint Actual

Inlet Pressure: §2_50 :lpsi 1_2;4-._9_ “ “}psi
Accuracy: 01 E psi
Agilent Recommended: l<= |1.2 E

| NS . |

Overall Inlet Pressure Accuracy Test Status

‘Pass

Inlet Pressure Decay

Date:

System ID: GC/MS

March 22, 2021 10:41:18 AM

Page 1/20
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Name: 7890

Back SSsL

Setpoint Status: Pass —I
Pressure: 25.0 psi

Pressure Change: -0.1 psi /5 minutes

Agilent Recommended: f>= 2.0 and l<= |0.5 i

Overall Inlet Pressure Decay Test Status

;Pass —I

Inlet Pressure Accuracy

Name: 7890

Back SSL
Setpoint Status: ]Pass
Setpoint Actual

Inlet Pressure: 25 0 ] psi [24.9 psi

Accuracy: psi

Agilent Recommended: \€= 1.2

Overall Inlet Pressure Accuracy Test Status
i’Pass

Detector Flow Accuracy

Name: 17890

Front FID

Setpoint Status: lPass |

Flow Type: Fuel

Setpoint: 30.0 mL/min Measured Flow: 29.9 mL/min
Accuracy: 0.1 mL/min

Agilent Recommended: <= 10.0 % setpoint ( mlifmin )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Date: March 22, 2021 10:41:18 AM

System ID: GC/MS
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Setpoint Status: |Pass [

Flow Type: Oxidizer

Setpoint: 400.0 'mUmin Measured Flow: 399.8 mL/min
Accuracy: 0.2 mL/min

Agilent Recommended: I<= 10.0 % setpoint ( mi!min )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: |Pass i

Flow Type: Makeup

Setpoint: 25.0 mL/min Measured Flow: 249 mbL/min
Accuracy: 0.1 mL/min

Agilent Recommended: <= 10.0 % setpoint ( Emh‘min )

-imit is percentage of setpoint or 0.5 ml/minute, whichever is largest,

Overall Detector Flow Accuracy Test Status

!lF’ass

GC QOven Temperature Accuracy

Name: 7890 }
Setpoint Status: Pass ‘i
Zone: Oven
Setpoint/Actual

Temperature: 230.0 |230.0 ‘l °C
Accuracy: 0.0 °C
Agilent Recommended: >= [ -1.0 % setpoint in K ( |-5.0 °C )

<= 1.0 % setpoint in K (5.0 C )
Date: March 22, 2021 10:41:18 AM
System ID: GCIMS
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Agilent CrossLab Compliance Services

Setpoint Status: Pass
Zone:; Oven
Setpaoint/Actual
Temperature: 100.0 {100.0 o
Accuracy: 0.0 °C
Agilent Recommended: >= 1.0 % setpoint in K

<= 1.0

Overall GC Oven Temperature Accuracy Test Status

% setpoint in K

|Pass

-3.7

37

°C
°C

GC Qven Temperature Stability

Name: 17890 |
Setpoint Status: iPass |
Setpoint/Average
Temperature: 11000 [10005 °C
Stability: 0.1 °C
Agilent Recommended: !"== 0.5
Overall GC Oven Temperature Stability Test Status
Pass
Scouting Run
Tested Combination2 Back SSL / Front FID
Manual Injection
lame: [Not applicable
Setpoint Status: ICompleted
Injection Volume on Column: i1.0 uL
Overall Scouting Run Status
[E:omp!eted
Signal to Noise
Tested Combination2 Back SSL / Front FID
Date: March 22, 2021 10:41:18 AM
System ID: GCIMS
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Manual Injection

Name:; |7890

Setpoint Status: lPass

Signal to Noise: 1711991
Agilent Recommended: L= 300000

Overall Signal to Noise Test Status

[isgss

Noise and Drift

Tested Combination2 Back SSL { Front FID

Name: ‘?890 i
3etpoint Status: |Pass |
Base Signal: I14.0 pA

ASTM Noise Drift

counts counts/Hr

384.56 178.79
Agilent Recommended: E= 768.00 <= 119200.00
Status: [Pass Pass

i

Overall Noise and Drift Test Status

Pass ]

Lag Amp

Tested Combination Front SSL / External SQ

Name: t5975c inert XL with TAD |
Setpoint Status: iPass —I

Overall Log Amp Test Status

: Pass

RFPA

Date: March 22, 2021 10:41:18 AM
System ID: GC/M3
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Tested Combination?

Agilent CrossLabh Compliance Services

{ External

Front SSL sQ
Name: 15975C inert XL with TAD 1
Setpoint Status: |Pass
Amu: [1 050 1 miz Drift After Five Minutes: RFPA Voltage:
4 mVv 485 mV
Agilent Recommended: |>= -100 and l<= |100 ‘ |<= 1100
Overall RFPA Test Status
Pass |
Tune El
Tested Combination Front SSL ! External sQ
Name: isg?sc inert XL with TAD |
Setpoint Status: IPass :I
Filament:
Setpoint Status: |Pass J
Filament: |2—_|
Overall Tune El Test Status
Pass o
Signal to Noise El
Tested Combination1 Front SSL | External sSQ

Name:

'59750 inert XL with TAD

Source: fEI - Standard (Stainless Steel)

1

Filament:

Setpoint Status: iPass

Signal to Noise:

925

Agilent Recommended: 1>=

320

Date:
System 1D:

March 22, 2021 10:41:18 AM
GC/MS
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Agilent CrossLab Compliance Services

Source: E1- Star;dard (Stainless Steel) _E Filament: I:l
Setpoint Status: iPass ]
Signal to Noise: 672
Agilent Recommended: '>= 320

Overall Signal to Noise El Test Status

;Pass
Date: March 22, 2021 10:41:18 AM
System ID: GCIMS
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name
Flow Data Input
Temperature Data Input

Tested Combination1

Injection Technique
Sampler Identifier
Inlet

Detector

LTM Included?

Tested Combination2

Injection Technique

GC/MS
Agilent Technologies
7890

Manual Data

Manual Data or Other Data Logging

Manual Injection
Sampler 1

Front

External

No

Manual Injection

Sampler ldentifier Sampler 2
Inlet Back
Detector Front
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Sampler 2
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Date: March 22, 2021 10:41:18 AM

System ID: GC/MS
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Mainframe 1

Manufacturer

Name

Model Number

Serial Number

Firmware Revision

Oven Type

Iniet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Inlet 2

Manufacturer
Name

Type
Location
Carrier Gas

Control Type

Agilent Technologies
78290

G3440A
CN10925120
A.01.10.3

Standard

Agilent Technologies
7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7890

SSL

Back

Helium

Electronic Pressure Control (EPC)

Agilent CrosslLab Compliance Services

Purged Inlet Yes

Detector 1
Manufacturer Agilent Technologies
Name Mass Spectrometer
Type Mass Spectrometer
Location External

Date: March 22, 2021 10:41:18 AM

System ID: GCIMS
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Detector 2
Manufacturer Agilent Technologies
Name 7890
Type FID
Adapter Capillary
Control Type Electronic Pressure Control (EPC)
Location Front
Makeup Gas Nitrogen

Mass Spectrometer 1

Manufacturer Agilent Technologies
Type sQ
Name 5975C inert XL with TAD
Serial Number UsS91732743
Firmware Revision Not applicable
High Vacuum System Turbo Pump
Scouting Run Standard OFN Std

MS El Source 1
Manufacturer Agilent Technologies
Source Type El - Standard (Stainless Steel)
Number of filaments 2

Date: March 22, 2021 10:41:18 AM

System ID: GC/IMS
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Nattapat Hengcharoen

Logged On User Name: nattapat.hengcharoen@agilent.com

Signature Creation Date: March 22, 2021

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose, Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
iurnishing, performance, or use of this material.

Date: March 22, 2021 10:41:18 AM
System ID: GC/IMS
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User Name: nattapat.hengcharoen

Hostname: 5CG70212Y1

0OGQ_SPS_GC-MS Transaction log :

System Id: GC/MS

Print Date: March 22, 2021 10:41:24 AM

Time Transaction Activity Type of Transaction Optional Information
State Performed

March 19, 2021 12:15:46  Audit SessionCreated  Session None

FM

March 19, 2021 12:15:46  Start Configuration Session Nong

PM

March 18, 2021 12:15:46  Audit Entitlement Licensing User is FieldEngineer and

PM does not require an unlock
code

March 19, 2021 12:21:07  Audit EqplLoaded Session EQP details for primary

PM technique [Gc] -
File path;
[ProtocolPacks/Ge/Configurat
ions/02.51/Ge.02.51.eqp),
EQP File Name:
[Gc.02.51.eqp], EQP Name:
[AgilentRecommended]
EQP details for hyphenated
technigue [GoMs] -
File path:
[ProtocolPacks/GeMs/Config
urations/02.51/GcMs.02.51.e
qp], EQP File Name:
[GeMs.02.51.eqp], EQP
Name:
[AgilentRecemmended)

March 18, 2021 12:21.16 End Configuration Session None

PM

March 18, 2021 12:21:22  Start Qualification Session oQ

PM

March 18, 2021 12:21:22  Slar Execution System Inspection and Basic MNone

PM Safely and Operation - 7880; -

Qualitative Test - No setpoints
associated
Page 1/9

Date:
System 1D

March 22, 2021 10:41:18 AM

GC/MS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharoen

Hostname: 5CG70212Y1

0Q_SPS_GC-MS Transaction log :

System ld: GCIMS

Print Date: March 22, 2021 10:41:24 AM

Time

Transaction
State

Activity
Performed

Type of Transaction

Optional Information

March 19, 2021 1:38:58 PM

March 19, 2021 1:39:56 PM

March 19, 2021 1:40:12 PM

March 19, 2021 1:40:14 PM

March 19, 2021 1:40:21 PM

March 18, 2021 1:40:24 FM

Mareh 18, 2021 1:40:34 PM

March 19, 2021 1:40;36 PM

March 19, 2021 1:40:41 PM

Start

Start

End

Start

End

Start

End

Start

End

Execution

Execution

Execution

Execution

Execution

Execution

Execution

Execution

Execution

Systemn Inspeclion and Basic
Safety and Operation - 7890; -
Qualitative Test - No setpoints
associaled

System Inspection and Basic
Safety and Operation - 7890: -
Qualitative Test - No setpoints
assoclated

System Inspection and Basic
Safety and Operation - 7890: -
Qualitative Test - No selpoints
associated

Inlet Pressure Accuracy - Front
SSL. - Pressure Controlled Inlet
-5:25.0 psi- L: <= 1.2 psi

Inlet Pressure Accuracy - Front
S5L: - Pressure Controlled Inlet
-5:25.0psi-L:<=12psi

Inlet Fressure Decay - Back
S3L: - Pressure Conlrolled Inlet
-8:25.0psi-L: >=-2.0 psi and
==0.5 psi

Inlet Pressure Decay - Back
SSL: - Pressure Controlled Inlet
- 8: 25.0 psi - L: >=-2.0 psi and
<= 0,5 psi

Inlet Pressure Accuracy - Back
S8L. - Pressure Controlled Inlet
-5:250psi-L: ==12psi

Iniet Pressure Accuracy - Back
SSL. - Pressure Controlled Inlet
-5:250psi-L ==12psi

Page 2/9

Mone

MNone

Run Count : 1

Mone

Run Count: 1

None

Run Count ; 1

Mane

Run Count : 1

Date:
System ID:

March 22, 2021 10:41:18 AM

GC/MS
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© 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: nattapat.hengcharcen
Hostname: 5CG70212Y1

0Q_SPS_GC-MS Transaction log :

Print Date:

System Id: GCIMS
March 22, 2021 10:41:24 AM

Time Transaction
State

Activity
Performed

Type of Transaction

Optional Information

March 19, 2021 1:40:42 PM Start

March 19, 2021 1:41:20 PM Audit

March 19, 2021 1:41:22 PM End

March 18, 2021 1:41:24 PM Starl

March 18, 2021 1:41:37 PM Audit

March 19, 2021 1:41:40 PM End

March 19, 2021 1:41:42 PM Starl

March 19, 2021 1:41:55 PM Audil

March 19, 2021 1:41:56 PM End

March 18, 2021 1:41:59 PM Start

Execution

Data

Exacution

Execution

Dala

Execution

Execution

Data

Execution

Execulion

Detector Flow Accuracy - Front
FID: - Type : Fuel - §: 30.0
mL/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Fuel - 5: 30.0
mlimin - L: <= 10.0% setpoint

Delector Flow Accuracy - Front
FID: - Type : Fual - 5; 30.0
mbimin - L: <= 10.0% setpoint

Deteclor Flow Accuracy - Front
FID: - Type : Oxidizer - S: 400.0
mbfmin - L: == 10.0% setpaint

Detector Flow Accuracy - Front
FID: - Type : Oxidizer - S: 400.0
mb/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Oxidizer - S: 400.0
mLfmin - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - S: 25.0
mb/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - S; 25.0
mL/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - S: 25.0
mbimin - L: == 10.0% setpoint

GC Oven Temperature
Accuracy - 7890 - Temperature
1 Oven - 5: 230.0°C-L: >=-1.0
AND <= 1.0 % setpoint in K

Page 3/9

MNone

Manual Data Entry

Run Count : 1

None

Manual Data Entry

Run Count : 1

None

Manual Data Entry

Run Count : 1

None

Date:
System ID:

March 22, 2021 10:41:18 AM
GC/MS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharoen
Hostname: 5CGT70212Y1

0Q_SPS_GC-MS Transaction log :

System Id: GC/MS

Print Date: March 22, 2021 10:41:24 AM

Time Transaction
State

Activity
Performed

Type of Transaction

Optional Information

March 19, 2021 1:42:27 PM Audit

March 19, 2021 1:43:21 PM Audit

March 18, 2021 1:43:55 PM Audit

March 19, 2021 1:43:57 PM End

March 19, 2021 1:43:59 FM Stari

March 18, 2021 1:44:12 PM Audil

March 19, 2021 1:44:14 PM End

March 19, 2021 1:44:17 PM Starl

March 18, 2021 1;46:12 PM Audit

Data

Data

Data

Execution

Execution

Data

Execution

Execution

Data

GC Oven Temperature
Accuracy - 7890: - Temperature
:Oven - 8:230.0°C - L: >=-1.0
AND <= 1.0 % selpoinl in K

DataManager

GC Oven Temperature
Accuracy - 7890 - Temperature
' Oven - 5: 230.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - T820: - Temperature
:Oven-5:2300°C-L:»>=-1.0
AND <= 1.0 % setpoinl in K

GC Oven Temperature
Agcuracy - TB90; - Temperature
1 Oven - 5: 100.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7890; - Temperature
:Oven-5:100.0°C-L:>=-1.0
AND == 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7890; - Temperature
:Oven-5:1000°C-Li>=-1.0
AND == 1.0 % setpoint in K

GC Oven Temperature Stability
- 7890 - Temperature : Oven -
S5:100.0°C - L: == 0.5°C

GC Oven Temperalure Stability
- 7890: - Temperature : Oven -
$:100.0°C - L: <= 0.5°C

Page4 /9

Manual Data Entry

DataManager was in a data
verification state but the user
chose to slart over,

Manual Daia Enlry

Run Count : 1

None

Manual Data Enlry

Run Count : 1

Mone

Manual Data Enlry

Date:
System ID:

March 22, 2021 10:41:18 AM
GCIMS
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© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: nattapat.hengcharoen System ld: GCIMS
Hostnamae: 5CGT0212Y1 Print Date: March 22, 2021 10:41:24 AM

0Q_SPS_GC-MS Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 19, 2021 1:45:18 PM End Execution GC Oven Temperature Stability Run Count ;1

- T890: - Temperature : Oven -
§:100.0°C - L: == 0.5°C

March 18, 2021 1:54:29 PM Start Execution GC Scouling Run - Manual None
Injection, Back SSL, Front FID: -
Part of System Preparation - No
limits associated

March 19, 2021 2:33:24 PM Start Execution GC Scouting Run - Manual MNane
Injection, Back SSL, Front FID: -
Part of Systam Preparation - No
limits associated

March 19, 2021 2:35:01 PM Audit AceClosed Session MNone
March 18, 2021 2:35:37 PM Audil AceRestarted Session Nane
March 19, 2021 2:35:38 PM Audil SessionReloaded Session Nane
March 19, 2021 2:35:41 PM Start Qualification Session 0aQ

March 19, 2021 2:35:41 PV Star Execution GC Scouting Run - Manual Nene

Injection, Back S5L, Front FID: -
Part of System Preparation - No
limits associated

March 18, 2021 2:36:12 PM Audit Data GG Scouling Run - Manual Data files Path :
Injection, Back S5L, Fronl FID: - EXSPS\SCOUNT _FID.DVFID
Part of System Freparation - No 1A.ch
limits associated

March 19, 2021 2:36:32 FM End Execution GC Scouting Run - Manual Run Count : 1
Injection, Back SSL, Front FID: -
Part of System Preparation - No
limits associated

March 18, 2021 2:36:36 PM Starl Execution Signal to Noise - Manual Mone
Injection, Back SSL, Front FID: -
Deteclor FID - L: >= 300000

Page 5/9

Date: March 22, 2021 10:41:18 AM
System ID: GC/IMS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharocen
Hestname: 5CGT0212Y1

OQ_SPS_GC-MS Transaction log :

System Id: GC/MS

Print Date: March 22, 2021 10:41:24 AM

Time Transaction
State

Activity
Performed

Type of Transaction

QOptional Information

March 19, 2021 2:36:46 PM Audit

March 19, 2021 2:37:00 PM End

March 19, 2021 2:37:06 PM Start

March 18, 2021 3:46:48 PM Starl

March 19, 2021 3:47:08 PM Audit

March 19, 2021 3:47.30 PM End

March 19, 2021 3:47:32 PM Start

March 19, 2021 3:49:54 PM Start

March 19, 2021 3:52:45 PM Start

Data

Execution

Execution

Execution

Data

Execulion

Execution

Execution

Execution

Signal lo Noise - Manual

Injection, Back SSL, Front FID: -

Detector FID - L:>= 300000

Signal to Noise - Manual

Injection, Back SSL, Front FID: -

Detector FID - L: >= 300000

Noise and Drift - Front FID: -
Detector FID - L (Noise); <=
0.10 pA - L (Drift): <= 2.50
pAJhour

Noise and Drift - Front FID: -
Detector FID - L (Noise): <=
0.10 pA - L (Drift), <= 2.50
pA/haour

Noise and Drift - Front FID: -
Detector FID - L (Noise), <=
0.10 pA - L (Drift): <= 2.50
pAhour

Noise and Drift - Front FI1D: -
Detector FID - L (Noise); <=
0.10 pA - L (Drift): <= 2,50
pAhour

Data files Path :

E:NSPS\SN_FID.D\FID1A.ch

Run Count : 1

None

None

Data files Fath ;

E:SPE\ND_FID.D\FID 1A ch

Run Count : 1

Log Amp - 5975C inert XL with  Nane

TAD 5Q: - Source: El-
Standard (Stainless Steel)

RFPA - 5975C inert XL with
TAD 8Q: - Source: El-
Standard (Stainless Stesl)

MNone

Log Amp - 5975C inert XL with  None

TAD SQ: - Sourca: El -
Standard (Stainless Steel)

Page 6 /9

Date:
System ID:

March 22, 2021 10:41:18 AM
GC/MS

Page 17/ 20




© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: nattapat.hengcharcen System td: GC/MS
Hostname: SCGT0212Y1 Print Date: March 22, 2021 10:41:24 AM

0Q_SPS5S_GC-MS Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 19, 2021 3:53:16 PM End Execution Log Amp - 5975C inert XL with  Run Count ; 1

TAD SQ: - Source: El-
Standard (Stainless Steel)

March 19, 2021 3:53:19 PM Slan Execution RFPA - 5975C inert XL with MNone
TAD 5Q: - Source: El -
Standard (Stainless Steel)

arch 19, 2021 3:58:14 PM End Execution RFPA - 5975C inert XL with Run Count : 1
TAD 5Q: - Source. E|-
Standard (Stainless Steel)

March 18, 2021 3:59:01 PM Stanl Execution Tune El - 5976C inert XL with  None
TAD 5Q: - Sourca: - El -
Standard (Stainless Steel)
Filament 1 (Qualitative - No
setpoinls associated)

March 19, 2021 3:59:37 PM End Execution Tune El - 8975C inert XL with  Run Count : 1
TAD 5Q: - Source: - El -
Standard (Stainless Steel)
Filament 1 {Qualitative - No
selpoints associated)

March 19, 2021 3:59:39 PM Start Execution Tune El - 5975C inert XL with  None
TAD SQ: - Source: - El -
Slandard (Stainless Steel)
Fitament 2 (Qualitative - No
setpoints associated)

March 19, 2021 4:00:01 PM End Execution Tune El - 5975C inert XL with  Run Count : 1
TAD SQ: - Source: - El -
Standard (Stainless Steel)
Filament 2 (Qualitative - No
setpoints associated)

March 19, 2021 4;00:05 PM Audit AceClosed Session None
March 22, 2021 9:39:45 AM Audit AceRestarted Session None
March 22, 2021 9:39:49 AM Audit SessionRelvaded Session Mone
March 22, 2021 9:40:02 AM Start Qualification Session oa
Page 7/8
Date: March 22, 2021 10:41:18 AM
System ID: GC/MS
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Agilent CrossLab Compliance Services

User Mame: nattapat.-hengcharoen
Hostname: 5CGT0212Y1

0Q_SPS5_GC-MS Transaction log :

Print Data:

System Id: GC/MS
March 22, 2021 10:41:24 AM

Transaction
State

Time

Activity

Type of Transaction

Performed

Optional Information

March 22, 2021 2:40:26 AM Start

March 22, 2021 9:41:14 AM Starl

March 22, 2021 9:41:68 AM Audil

March 22, 2021 2:43:36 AM End

March 22, 2021 9:43:44 AM Slari

March 22, 2021 9:44:03 AM Audit

March 22, 2021 9:44:34 AM End

Execution

Execution

Data

Execution

Execution

Data

Execution

Signal to Noise El - Liguid
Injection, Front S5L, SQ: -
Source: El - Standard
(Stainless Steel} using Filament
1-L: =320

Signal to Noise El - Liguid
Injection, Front S5L, 5Q: -
Source: El- Standard
(Stainless Steel) using Filament
1-L:>=320

Signal to Moise EI - Liquid
Injection, Front SSL, SQ: -
Source: El - Standard
(Stainless Stesl) using Filament
1-L:>=320

Signal to Noise E| - Liquid
Injection, Front S5L, 5Q: -
Source: El - Standard
({Stainless Steel) using Filament
1-L:>=320

Signal to Noise El - Liquid
Injection, Front SSL, 5Q; -
Source: El - Standard
(Stainless Steel) using Filament
2-L:>=320

Signal to Noise El - Liquid
Injection, Front SSL, SQ: -
Source: El- Standard
(Stainless Stesl) using Filament
2-L: ==320

Signal to Noise EI - Liquid
Injection, Front S5L, 5Q; -
Source: El - Standard
(Stainless Steel) using Filament
2-L:>=320

Page 8/9

Nane

MNane

Data files Palh :

EASPSISN_F1.DIDATA.MS

Run Count : 1

Mene

Data files Path :

E\SPSISN_F2.D\DATAMS

Run Count : 1

Date:
System ID:

March 22, 2021 10:41:18 AM
GC/MS
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User Name: nattapat.hengcharcen System Id: GC/MS
Hostname: SCGT0212Y1 Print Date: March 22, 2021 10:41:24 AM
0Q_SPS_GC-MS Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
March 22, 2021 9:44:37 AM End CQualification Session oqQ
March 22, 2021 9:44:37 AM Starl Reporting Session None
March 22, 2021 10:40:26  Audit Reporting Session Report Generated !
AN Certificate
Page 2/ 9
Date: March 22, 2021 10:41:18 AM
System ID: GC/MS
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GC Clarus 600/680 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

S.P.S. Consulting Service Co.,Ltd

7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
Bangkok, 10900.

Serial Number: 680514042502 Service Tag: N68APSSFXMP
c(:#:t;;“g;g:;?e Ms.Sujinda PM number: 10of 2
servi;‘;ﬁ:;?i"eer Pramote Chaisorn semﬁb?e:?er WO-01624977
Datioﬂm;ﬁm?‘ed: 04-Mar-2022 Nexlt):m:nue 04-Sep-2022

(DD-MMM-YYYY)

Part Number Release Publication Date , )

TH09370070 C August 2016 PerkintEimer’

Scope

The purpose of this PM is to ensure the continued functionality of the Clarus 600 and Clarus 680 GC 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 document 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 Perkin Elmer, 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.

GC Clarus600/680 Preventive Maintenance (PM) _
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Component List

Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 Totalchrom6.3.2
Clarus SQ8T 648N4050804 Turbomass 6.4
AtomX US14113002 Tekma AtomX
Parts Lists
Additional Tools Required for PM
Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
LF21-0503 Fluke179 multimeter 1 22460228 04-Nov-2022
Additional Reagents and Standards Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (Mm/yy)

N/A
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1. General:

%

%

Procedure Checklist

Use ((f) to check off those steps in the checklist that have been completed.

Review the instrument performance with the customer and document any
recent problems.

Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G 0.35 Volt

*Neutral to ground not more than 0.5 volts peak to peak

Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.

Carrier gas ] Helium [] Nitrogen [JHydrogen

Moisture level 1Good []Need to replace []Other

Detector gas M Air Zero MHydrogen [INitrogen[JHelium
Moisture level /] Good [[]Need to replace []Other

Inspect the customer log book and make any appropriate PM entries.

Leak check all fittings from the gas source to instrument.
Gas leakage []Pass []Fail Comment

Perform general inspection of system for cleanliness.

Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan MYes [INo
Oven cooling fan K1Yes [JNo

2. Electronic :

%

O

Check oven temperature. Calibrate if necessary.
Oven temperature set point 150 °C |/] Pass [] Fail

Check sub-ambient option. (If installed).
Oven temperature set point5 °C [JPass [JFail

Perform routine maintenance on detector/injector. Replace parts as necessary
with customer supplied spares.

GC Clarus600/680 Preventive Maintenance (PM) _
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Y] Check flows, including split flows if applicable. Calibrate if necessary.

Carrier flow Pass
Split flow Pass

M Check detector gas flows and adjust if necessary.
Detector flow Pass

M Autosampler installed M Yes 1 No
Check autosampler sensor for wear and replace if necessary.

Vial sensor Pass
Door sensor Pass
Tower sensor Pass
Plunger sensor Pass
Elevator sensor Pass

¥ Remove syringe, manually flush. Replace with customer supplied spare if
necessary.

¥l Check firmware version. Upgrade to current levels if necessary.
Firmware version 6.5

¥l Measure all accessible power supply voltages.

5 Volt Pass
+15 Volt Pass
-15 Volt Pass

24 Volt Pass

¥l Record all detector voltage signal.
Detector Channel A 0.91 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

K Run instrument diagnostics.
BRAM Pass
EPROM Pass

Run Autosampler diagnostics.
BRAM Pass
EPROM Pass

NRN NN

4. Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.

Update Logbook.

[(WNLWNLNNLY

GC Clarus600/680 Preventive Maintenance (PM) _
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Clarus600/680 GC have been completed.

This Clarus600/680 GC Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
: T%‘)ww-it e 04-Mar-2022
Pramote Chaisorn (DD-MMMLYYYY)
Authorized Customer Representative: Date:
04-Mar-2022
(DD-MMM-YYYY)
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MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD
214 Bangwack Rd. Bangpai Bangkae Bangkok 10160

Tel.: 0-2865-4647-8 Fax: 0-2865-4649 htip://www.mit.in.th

£ AN Y NSCTISETIS 17025
KOV CALIBRATION 0052

Customer &
Calibrated Place

Equipment

Manufacturer
Model

Serial No.

ID No./Tag No.
Date Received
Date Calibrated

Calibrated by

CALIBRATION CERTIFICATE

Certificate No. : SS2110-013-0003
Date Issued : 04-Oct-21

: S.P.S. CONSULTING SERVICE CO., LTD.

7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

: Incubator

: BINDER
: BD 115

: 12-16967
: IN 05/56
: 01-Oct-21
: 01-Oct-21

: Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k = 2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

Approved by :

CERTIFIED

Page 1 of 2
(Mr. Nathapong Krudaum)

T
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Certificate No. : S82110-013-0003

Environment : Ambient Temperature : Start record 26.0 °C, Stop record 25.7 °C
Relative Humidity : Start record 56.5 %RH, Stop record 55.7 %RH

Calibration Setting Indicating Measured Measured Overall

Temperature Temperature Temperature Stabi]ity' Uniﬁ:ormity2 Variation®

(°C) °0) (°C) (°0) (°C) (°C)
35 35.0 35.0 0.12 0.40 0.45

41.5 41.5 41.5 0.11 0.39 0.51

Without adjustment

Calibration STD STD STD  Uncertainty*
Temperature  No. | No. 2 . ; No. 9

0 Q) O 0
35 3501 35.11 35.23

41.5 41.47 41.47 41.62

Note : Probe No. 9 is Relerence Probe

Setting Air Fresh No. 0

Measurement Standards Used & Traceability :
The International System of Units (SI) through

MIT Certificate No. AD2107-034-0001 for Digital Thermometer with Probe (Agilent) Module 1 (245) Serial No.
US37005130, Due 04-Feb-22

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
© 2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.
4. The uncertainty of measurement is included temperature stability.
5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controlled enclosures at atmospheric pressure.

End of Certificate
Page 2 of 2




QUALITY CALIBRATION CO.,LTD. ey,
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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CERTIFICATE No : 21T3175 PAGE : 1 OF 2
REFERENCE No : 60627-7

Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT
MODEL : WPEA45
SERIAL No : L715.0400
ID No : WB 06/58
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 19-Mar-21
,-’(I"/
APPROVED BY :
PONGSAK J.
ISSUED DATE : 20-Mar-21
RECEIVED DATE : 19-Mar-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 : 21T3175 PAGE:2 OF 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WPE45

ID NUMBER WB 06/58 SERIAL NUMBER L.715.0400

RECEIVED DATE 19-Mar-21 CALIBRATION DATE 19-Mar-21

AMBIENT TEMPERATURE THEC = e RELATIVE HUMIDITY 55 %RH = 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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 MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2635A 7286308 20T6464 06-Jul-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) THROUGH QUALITY CALIBRATION CO..LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
/ Overall Variation of Ambient Temperature around the Bath (°C) : 0.3
it Overall Variation of Line Voltage (V) : 0
O e . A Instrument Condition : Normal
R (g‘z ] Bath Inner Size (W*L*H) : 60*40*24 cm
1 o S
e BATH PERFORMANCE
¥ / Controller Indicating Temperature | Temperature Overall
- = - Temperature | Temperature Stability Uniformity Variation
PROBE INSTALLATION 0 ) &0 (°C) °C)
POSITION IN THE BATH 44.5 44.5 0.03 0.00 0.06
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 4 Ref. § @& C)
44.5 44.5 44.52 44,53 44.52 44.53 44,52 0.14

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
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-GO10 REV %
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[E %= QUALITY CALIBRATION CO.,LTD.

é . 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Eﬁ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
Blan

www.qealibration.com é,.;ﬁ;:\&“ ;:WIL\\ITPN”:
CERTIFICATE No : 22T2575 PAGE: 1 OF 2

REFERENCE No : 64387-1
Certificate of Calibration

EQUIPMENT : WATER BATH

MANUFACTURER : MEMMERT

MODEL ! WNB 29

SERIAL No : L614.0123

ID No : WB 05/58

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY - S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 11-Mar-22

APPROVED BY

ISSUED DATE 2 17-Mar-22

RECEIVED DATE : 1 1-Mar-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


MO-RY0465
Rectangle


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 : 22T2575 PAGE:2 OF 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WNB 29

ID NUMBER WB 05/58 SERIAL NUMBER L614.0123

RECEIVED DATE 11-Mar-22 CALIBRATION DATE 11-Mar-22

AMBIENT TEMPERATURE 2420 L1 °€ RELATIVE HUMIDITY 50%RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. 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.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No

1) DATA LOGGER WITH RTD 2625A 6603614 21T6761

. 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

rJ

DUE DATE
05-Iul-22

Lh 4= )

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C): 0.8
> i Overall Variation of Line Voltage (V) : 4
i Al i Instrument Condition : Normal
I I G- Cgﬂ ! a Bath Inner Size (W*L*H) : 59*35*%14 cm
© @
i : BATH PERFORMANCE
! / Calibration Temperature Radius Axial Overall
= = Point Stability Uniformity Uniformity Variation
PROBE INSTALLATION ) Y, g o) (S)
POSITION IN THE BATH 50.0 0.05 0.04 0.05 0.09
60.0 0.04 0.05 0.05 0.12
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 [ )
50.3 50.3 50.07 50.08 50.05 50.04 50.07 0.14
60.3 60.3 60.03 60.07 60.07 60.07 60.03 0.14
NOTE I : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

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
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£ 5.P.S. CONSULTING SERVICE CO., LTD.

7 tanunalodu 24 euuwnaladu Lelmanna ltlﬂsltl‘{"ﬂ"i A3UHNS 10900
7 So0i Phahalyothin 24. Phaholyethin Rd.. Jompol. Ghatuchak, Bangkok 10900

Tel - (6625 93%-4370-72 Fax  (662) 513-4221, E-maail : sale@ispscon com.. W, spscon, Com

Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N:136164

Environmental Conditions

Temperature 25 + 3 °c
Pressure 1010 t 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)

Value From Calibration Curve

No. Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R?

B41 SKC 224-PCXR4 612669 10/01/2022 1,000 1,500 2,000 998 1,496 1,989 0.994x + 2.680 1.000
B42 SKC 224-PCXR4 626041 07/01/2022 1,000 1,500 2,000 1,003 1,498 1,993 0.990x + 11.710 1.000
B43 SKC 224-PCXR4 034636 0570172022 1,000 1,500 2,000 998 1,500 1,992 0.992x + 8.392 1.000
B44 SKC 224-PCXR8 529341 07/01/2022 1,000 1,500 2,000 1,004 1,500 2,003 1.011x - 21.139 0.999
B45 SKC 224-PCXR8 529594 07/01/2022 1,000 1,500 2,000 997 1,498 1,992 0.995x + 2.728 1.000
B46 SKC 224-PCXR8 566743 07/01/2022 1,000 1,500 2,000 994 1,504 2,002 1.015x — 32.087 0.999
B47 SKC 224-PCXR8 566747 07/01/2022 1,000 1,500 2,000 1,002 1,501 2,003 1.013x — 23.580 0.999
B48 SKC 224-PCXR8 566753 07/01/2022 1,000 1,500 2,000 1,000 1,494 1,996 0.996x + 1.567 1.000
B49 SKC 224-PCXR8 566780 07/01/2022 1,000 1,500 2,000 1,002 1,501 2,004 1.012x — 22.236 0.999
B50 SKC 224-PCXR8 500400 07/01/2022 1,000 1,500 2,000 1,000 1,493 1,996 0.995x + 3.641 1.000
B51 SKC 224-PCXR8 500363 07/01/2022 1,000 1,500 2,000 995 1,504 2,000 1.013x — 27.704 0.999
B52 SKC 224-PCXR8 093186 07/01/2022 1,000 1,500 2,000 995 1,498 1,994 0.997x - 0.283 1.000
B53 SKC 224-PCXR8 707670 10/01/2022 1,000 1,500 2,000 1,002 1,499 2,004 1.012x - 23.580 0.999
B54 SKC 224-PCXR3 509821 0570172022 1,000 1,500 2,000 994 1,501 2,001 1.015x — 32.043 0.999
B55 SKC 224-PCXR3 510710 06/01/2022 1,000 1,500 2,000 1,000 1,494 1,994 0.994x + 4.830 1.000
B56 SKC 224-PCXR3 511450 06/01/2022 1,000 1,500 2,000 1,004 1,502 2,002 1.010x — 19.248 0.999
B57 SKC 224-PCXR3 510798 06/01/2022 1,000 1,500 2,000 997 1,492 1,996 0.996x + 1.747 1.000
B58 SKC 224-PCXR3 509852 0670172022 1,000 1,500 2,000 997 1,499 2,000 1.011x - 27.010 0.999
B59 SKC 224-PCXR3 509862 06/01/2022 1,000 1,500 2,000 997 1,495 1,991 0.995x + 3.833 1.000
B60 SKC 224-PCXR3 512655 0670172022 1,000 1,500 2,000 1,002 1,500 2,004 1.013x — 24.688 0.999
B61 SKC 224-PCXR3 503915 06/01/2022 1,000 1,500 2,000 994 1,488 1,999 1.005x — 12.631 1.000
B62 SKC 224-PCXR3 5056975 10/01/2022 1,000 1,500 2,000 994 1,491 1,995 1.002x — 8.089 1.000
B63 SKC 224-PCXR3 511432 10/01/2022 1,000 1,500 2,000 992 1,501 2,000 1.016x — 33.906 0.999
B64 SKC 224-PCXR3 508302 10/01/2022 1,000 1,500 2,000 998 1,493 1,990 0.994x + 4.272 1.000
B65 SKC 224-PCXR3 508310 10/01/2022 1,000 1,500 2,000 1,002 1,500 2,004 1.012x - 23.077 0.999
B66 SKC 224-PCXR3 509861 10/01/2022 1,000 1,500 2,000 997 1,494 1,994 0.995x + 3.953 1.000
B67 SKC 224-PCXR3 506295 10/01/2022 1,000 1,500 2,000 993 1,507 2,002 1.017x - 34.005 0.999
B68 SKC 224-PCXR3 505872 13/01/2022 1,000 1,500 2,000 1,000 1,495 1,994 0.995x + 4.188 1.000
B69 SKC 224-PCXR3 508375 1370172022 1,000 1,500 2,000 1,002 1,501 2,002 1.011x - 21.984 0.999
B70 SKC 224-PCXR3 510623 13/01/2022 1,000 1,500 2,000 995 1,490 1,997 1.001x — 7.267 1.000
B71 SKC 224-PCXR3 508367 1370172022 1,000 1,500 2,000 991 1,506 2,001 1.017x - 35.429 0.999
B72 SKC 224-PCXR3 505977 13/01/2022 1,000 1,500 2,000 1,001 1,498 1,991 0.991x + 8.882 1.000
B73 SKC 224-PCXR3 512606 1370172022 1,000 1,500 2,000 1,001 1,501 2,004 1.013x - 23.520 0.999
B74 SKC 224-PCXR3 505993 13/01/2022 1,000 1,500 2,000 996 1,495 1,995 1.000x - 5.161 1.000
B75 SKC 224-PCXR3 509820 1370172022 1,000 1,500 2,000 996 1,499 1,992 0.996x + 1.831 1.000
B76 SKC 224-PCXR3 509811 13/01/2022 1,000 1,500 2,000 995 1,496 1,998 1.003x — 9.050 1.000
B77 SKC 224-PCXR3 508301 1370172022 1,000 1,500 2,000 1,001 1,500 2,004 1.014x - 26.595 0.999
B78 SKC 224-PCXR3 510677 13/01/2022 1,000 1,500 2,000 994 1,504 1,999 1.013x — 28.238 0.999
B79 SKC 224-PCXR3 510920 12/01/2022 1,000 1,500 2,000 994 1,493 1,994 0.999x - 4.304 1.000

Calibrated by :

(Mr.Phakhinai Khongkomnerd)

Approved by :

| (Mr. Peera  Detudom)
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£ 5.P.S. CONSULTING SERVICE CO., LTD.

7 tanunalodu 24 euuwnaladu Lelmanna ltlﬂsltl‘{"ﬂ"i A3UHNS 10900
7 So0i Phahalyothin 24. Phaholyethin Rd.. Jompol. Ghatuchak, Bangkok 10900

Tel - (6625 93%-4370-72 Fax  (662) 513-4221, E-maail : sale@ispscon com.. W, spscon, Com

Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N:136164

Environmental Conditions

Temperature 25 + 3 °c
Pressure 1010 t 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)

Value From Calibration Curve

No. Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R?

B80 SKC 224-PCXR3 504569 12/01/2022 1,000 1,500 2,000 1,003 1,499 2,002 1.010x - 20.915 0.999
B81 SKC 224-PCXR3 503480 10/01/2022 1,000 1,500 2,000 994 1,499 2,000 1.015x — 31.401 0.999
B82 SKC 224-PCXR3 5056673 10/01/2022 1,000 1,500 2,000 993 1,499 1,996 1.003x — 7.857 1.000
B83 SKC 224-PCXR3 510785 1370172022 1,000 1,500 2,000 1,000 1,500 2,002 1.012x — 23.548 0.999
B84 SKC 224-PCXR3 508333 12/01/2022 1,000 1,500 2,000 995 1,497 1,992 0.997x - 0.016 1.000
B85 SKC 224-PCXR3 505757 10/01/2022 1,000 1,500 2,000 993 1,502 1,999 1.014x — 30.555 0.999
B86 SKC 224-PCXR3 512625 10/01/2022 1,000 1,500 2,000 1,002 1,500 2,004 1.013x — 23.520 0.999
B87 SKC 224-PCXR3 504324 1370172022 1,000 1,500 2,000 997 1,499 1,997 1.000x — 1.667 1.000
B88 SKC 224-PCXR3 508307 1370172022 1,000 1,500 2,000 996 1,495 1,992 0.996x + 0.451 1.000
B89 SKC 224-PCXR3 509860 1370172022 1,000 1,500 2,000 1,000 1,501 2,003 1.013x — 25.008 0.999
B90 SKC 224-PCXR3 508366 1370172022 1,000 1,500 2,000 992 1,502 2,001 1.017x - 33.531 0.999
B91 SKC 224-PCXR3 510919 1370172022 1,000 1,500 2,000 998 1,498 1,997 1.001x — 4.563 1.000
B92 SKC 224-PCXR3 510987 1370172022 1,000 1,500 2,000 1,003 1,501 2,004 1.012x — 21.996 0.999
B93 SKC 224-PCXR3 509845 1370172022 1,000 1,500 2,000 1,000 1,498 1,999 1.000x — 3.059 1.000

Calibrated by :

(Mr.Phakhinai  Khongkomnerd)

Approved by :

\ (Mr. Peera Detudom)
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£ 5.P.S. CONSULTING SERVICE CO., LTD.

7 tanunalodu 24 euuwnaladu Lelmanna ltlﬂsltl‘{"ﬂ"i A3UHNS 10900
7 So0i Phahalyothin 24. Phaholyethin Rd.. Jompol. Ghatuchak, Bangkok 10900

Tel - (6625 93%-4370-72 Fax  (662) 513-4221, E-maail : sale@ispscon com.. W, spscon, Com

Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N:136164

Environmental Conditions

Temperature 25 + 3 °c
Pressure 1010 t 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)

Value From Calibration Curve

No. Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R?

RO1 SKC 224-PCXR4 602467 0670172022 1,000 1,500 2,000 995 1,505 2,002 1.017x — 33.519 0.999
RO2 SKC 224-PCXR4 626450 06/01/2022 1,000 2,000 3,000 999 1,498 1,994 0.994x + 4.132 1.000
RO3 SKC 224-PCXR4 691592 0670172022 1,000 1,500 2,000 1,003 1,500 2,004 1.013x — 23.436 0.999
RO4 SKC 224-PCXR4 691672 06/01/2022 1,000 1,500 2,000 996 1,493 1,995 1.000x - 5.153 1.000
RO5 SKC 224-PCXR4 798470 12/01/2022 1,000 1,500 2,000 994 1,506 2,000 1.015x — 31.632 0.999
RO6 SKC 224-PCXR4 798456 1270172022 1,000 1,500 2,000 993 1,497 1,993 1.000x — 5.496 1.000
RO7 SKC 224-PCXR4 798480 12/01/2022 1,000 1,500 2,000 995 1,493 1,993 0.999x - 6.070 1.000
RO8 SKC 224-PCXR4 883215 1270172022 1,000 1,500 2,000 1,002 1,501 2,004 1.014x - 25.235 0.999
RO9 SKC 224-PCXR4 034650 0670172022 1,000 1,500 2,000 991 1,504 2,002 1.019x — 37.567 0.999
R10 SKC 224-PCXR4 091765 06/01/2022 1,000 1,500 2,000 1,000 1,492 1,994 0.995x + 3.159 1.000
R11 SKC 224-PCXR4 091763 0670172022 1,000 1,500 2,000 1,001 1,501 2,002 1.013x — 24.082 0.999
R12 SKC 224-PCXR4 091568 1270172022 1,000 1,500 2,000 999 1,499 1,995 0.997x - 0.024 1.000
R13 SKC 224-PCXR4 091638 1270172022 1,000 1,500 2,000 1,000 1,498 1,993 0.992x + 8.280 1.000
R14 SKC 224-PCXR4 091764 12/01/2022 1,000 1,500 2,000 993 1,502 1,998 1.013x — 30.093 0.999
R15 SKC 224-PCXR8 529457 1270172022 1,000 1,500 2,000 1,002 1,500 2,005 1.013x — 23.915 0.999
R16 SKC 224-PCXR8 529643 12/01/2022 1,000 1,500 2,000 999 1,497 1,994 0.997x + 0.219 1.000
R17 SKC 224-PCXR8 529645 1270172022 1,000 1,500 2,000 996 1,507 2,000 1.013x — 28.545 0.999
R18 SKC 224-PCXR8 566756 12/01/2022 1,000 1,500 2,000 991 1,496 1,998 1.003x — 9.193 1.000
R19 SKC 224-PCXR8 566802 10/01/2022 1,000 1,500 2,000 1,003 1,500 2,003 1.011x - 21.306 0.999
R20 SKC 224-PCXR8 529089 10/01/2022 1,000 1,500 2,000 991 1,503 2,001 1.019x — 37.942 0.999
R21 SKC 224-PCXR8 665728 10/01/2022 1,000 1,500 2,000 999 1,496 1,998 0.998x - 1.376 1.000
R22 SKC 224-PCXR8 707444 07/01/2022 1,000 1,500 2,000 1,002 1,501 2,003 1.012x — 23.440 0.999
R23 SKC 224-PCXR8 761067 07/01/2022 1,000 1,500 2,000 998 1,494 1,992 0.992x + 6.270 1.000
R24 SKC 224-PCXR8 707893 10/01/2022 1,000 1,500 2,000 995 1,505 2,001 1.015x — 30.157 0.999
R25 SKC 224-PCXR8 761052 10/01/2022 1,000 1,500 2,000 998 1,500 1,994 0.995x + 4.519 1.000
R26 SKC 224-PCXR8 707956 10/01/2022 1,000 1,500 2,000 1,002 1,499 2,004 1.013x — 24.282 0.999
R27 SKC 224-PCXR8 707398 0570172022 1,000 1,500 2,000 996 1,503 2,001 1.014x - 29.522 0.999
R28 SKC 224-PCXR8 707481 0570172022 1,000 1,500 2,000 1,004 1,500 2,004 1.011x - 20.325 0.999
R29 SKC 224-PCXR8 707402 0570172022 1,000 1,500 2,000 1,003 1,493 1,991 0.991x + 9.245 1.000
R30 SKC 224-PCXR8 093811 0570172022 1,000 1,500 2,000 997 1,495 1,993 0.997x - 0.730 1.000
R31 SKC 224-PCXR8 093183 0570172022 1,000 1,500 2,000 1,000 1,500 2,001 1.013x - 25.087 0.999
R32 SKC 224-PCXR8 671950 0570172022 1,000 1,500 2,000 1,000 1,498 1,994 0.994x + 7.562 1.000
R33 SKC 224-PCXR4 626254 0570172022 1,000 1,500 2,000 992 1,502 2,000 1.017x - 35.697 0.999
R34 SKC 224-PCXR4 626131 0570172022 1,000 1,500 2,000 1,002 1,499 2,004 1.013x — 24.533 0.999
R35 SKC 224-PCXR8 707460 07/01/2022 1,000 1,500 2,000 999 1,496 1,995 0.996x + 3.275 1.000
R36 SKC 224-PCXR8 707446 07/01/2022 1,000 1,500 2,000 1,003 1,500 2,003 1.011x — 21.187 0.999
R37 SKC 224-PCXR8 707432 07/01/2022 1,000 1,500 2,000 999 1,499 1,998 0.998x + 0.044 1.000
R38 SKC 224-PCXR8 707349 07/01/2022 1,000 1,500 2,000 996 1,503 2,001 1.015x — 30.563 0.999
R39 SKC 224-PCXR8 761095 07/01/2022 1,000 1,500 2,000 998 1,494 1,995 0.995x + 1.599 1.000

Calibrated by :

=
(Mr.Phakhinai Khongkomnerd)

Approved by :

Mr. Peera Detudom
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Personal Pump Calibration Report
Calibration Method © Dry Cal Primary Flowmeter Model : Defender 510-H 5/N 1136164
Environmental Conditions
Temperature . 25 * a b of
Pressure ; 1010 s mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) } )
No: | Brand Model Serial No. Date Setting Actual (Q std.) Value Krom Calibration Curve
1 2 3 1 2 3 ¥ R*
B41 SKC 224-PCXR4 612669 04/04/2022 1,000 1,500 2,000 998 1,496 1,988 0.994x + 3.829 1.000
B42 SKC 224-PCXR4 626041 01/04/2022 1,000 1,500 2,000 1,003 1,498 1,993 0.990x + 12.348 1.000
B43 SKC 224-PCXR4 034636 11/04s2022 1,000 1,500 2,000 1,001 1,501 1,992 0.990x + 12.839 1.000
Bd4 SKC 224-PCXRE 620341 01/04,2022 1,000 1.500 2,000 1,002 1,501 2,002 1.011x - 21.577 0.999
B45 SKC 224-PCXRE 529504 12/04/2022 1,000 1,500 2,000 997 1,498 1,992 0.995x% + 2.928 1.000
B4g SKC 224-PCXRB 566743 04/04/,2022 1,000 1,500 2,000 244 1,504 2,002 1.016x - 33.204 0.999
B4T SKC 224-PCXRE 566747 01/04,2022 1,000 1,500 2,000 1,002 1,500 2,004 1.013=x - 24.202 0.999
B48 SKC 224-PCXREB 566753 01s04,2022 1,000 1,500 2,000 999 1,494 1,997 0.999x + 1.795 1.000
B49 SKC 224-PCXR8 GEETE0 12/04,2022 1,000 1,500 2,000 1,003 1,502 2,003 1.011x - 21.031 0.998
B50 SKC 224-PCXRE 500400 01/04/2022 1,000 1,500 2,000 1,002 1,485 2,002 1.001x + 2.800 1.000
B51 SKC 224-FCXR8 200363 01/04/2022 1,000 1,500 2,000 985 1,504 2,000 1.012x - 26.268 0.999
B52 SKC 224-FCXRB 093186 11/04/2022 1,000 1,500 2,000 995 1,498 1,994 0.997x - 1.240 1.000
B53 SKC 224-PCXRB TOTATO 01,04/2022 1,000 1,500 2,000 1,002 1,489 2,004 1.012x — 22,742 0.999
BE4 SKC 224-PCXR3 509821 11/04/2022 1,000 1,500 2,000 943 1,501 2,001 1.018x - 33.718 0.999
B55 SKC 224-PCXR3 510710 01/04/2022 1,000 1,500 2,000 1,000 1,494 1,994 0.854x + 4.635 1.000
BoG6 SKC 224-PCXR3 211450 01,04/2022 1,000 1,500 2,000 1,002 1,500 2,001 1.011x - 20.684 0.999
B&T SKC 224-PCXR3 510798 12,04/2022 1,000 1,500 2,000 997 1,493 1,998 1.001x + 3.398 1.000
B58 SKC 224-PCXR3 509852 04/04/2022 1,000 1,500 2,000 1,001 1,488 2,000 1.007x - 19.631 0.998
B59 SKC 224-PCXR3 509862 01s04/2022 1,000 1,500 2,000 o6 1,503 1,885 0.998x + 2.916 1.000
B60 SKC 224-PCXR3 512655 01s04/2022 1,000 1,500 2,000 1,002 1,600 2,004 1.013x - 23.891 0.992
B&1 SKC 224-PCXR3 503915 12,04/2022 1,000 1,500 2,000 094 1,489 1,099 1.004x — 11.786 1.000
B&2 SKC 224-PCXR3 505975 12/04/2022 1,000 1,500 2,000 999 1,494 1,995 0.997x - 0.503 1.000
B&3 SKC 224-PCXR3 511432 01/04/2022 1,000 1,600 2,000 281 1,501 2,000 1.017x - 36.139 0.999
B64 SKC 224-PCXR3 508302 D4/04/2022 1,000 1,500 2,000 287 1,493 1,890 0.984x + 3.002 1.000
BES SKC 224-PCXE3 508310 D1/04s2022 1,000 1,500 2,000 1,002 1,500 2,003 1.012x - 23.108 0.999
Bee SKC 224-PCXR3 509861 12/04,2022 1,000 1,600 2,000 1,002 1,491 1,991 0.987x + 14.701 1.000
B&7 SKC 224-PCXR3 506295 12/04/2022 1,000 1,500 2,000 283 1,507 2,004 1.017x - 33.104 0,999
B&8& SKC 224-PCXR3 505872 12/04-2022 1,000 1,500 2.000 1,002 1,491 1,997 0.994x + 5.556 1.000
B69 SKC 224-PCXR3 E0BATS 01/04,2022 1,000 1,500 2,000 1,001 1,500 2,000 1.010x — 21.68D 0.9989
B70 SKC 224-PCXR3 510623 11/04,2022 1,000 1,500 2,000 892 1,503 1,887 1.002x — 6.693 1.000
B71 SKC 224-PCXR3 S08387 12/04/2022 1,000 1,500 2,000 291 1,506 2,002 1.018x — 36,227 0.999
B72 SKC 224-PCXR3 505977 12/04/2022 1,000 1,500 2,000 1,001 1,498 1,993 0.982x + 7.087 1.000
B73 SKC 224-PCXR3 512606 01/04,2022 1,000 1,600 2,000 1,001 1,501 2,005 1.014x - 24.517 0.9989
B74 SKC 224-PCXR3 505993 12/04/2022 1,000 1,600 2,000 996 1,485 1,984 0.999x - 4.363 1.000
B75 SKC 224-PCXR3 509820 12/04/2022 1,000 1,500 2,000 286 1,488 1,892 0.995x + 2.429 1.000
B6 SKC 224-PCXR3 509811 12/04,2022 1,000 1,500 2,000 992 1,498 1,298 1.007x - 15.040 1.000
B77 SKC 224-PCXR3 508301 12/04,2022 1,000 1,500 2,000 1,000 1,501 2,003 1.014x - 26.643 0.999
B8 SKC 224-PCXRE3 510677 0ls04s2022 1,000 1,500 2,000 996 1,603 1,999 1.012x - 27.520 0.999
B79 SKC 224-PCXR3 510820 01/04,2022 1,000 1,500 2,000 994 1,493 1,994 0.999x - 3.705 1.000
Calibrated by : Approved by @
{Mr Phakhinai Khongkomnerd) \E (Mr. Peera Detudom)
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Personal Pump Calibration Report

Calibration Method © Dry Cal Primary Flowmeler

Model : Defender 510-H

§/N 1136164

Environmental Conditions

Temperature 25 + 3 i >
Pressure ¥ 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) T
No. Brand Model Serial No. Date Setting Actual (Q std.) e —
1 2 3 1 2 3 y R*
Ba0 SKC 224-PCXR3 504569 01+04,2022 1.000 1,500 2,000 1,003 1,499 2,001 1.010x - 20517 0.5999
B&1 SKC 224-PCXR3 b03480 01s04s2022 1,000 1,500 2,000 994 1,499 2,000 1.016x - 31.6561 0.899
BB2 SKC 224-PCXR3 505673 01/04/2022 1,000 1,600 2.000 993 1,489 1,986 1.002x - 7.209 1.000
Bs3 SKC 224-PCXR3 510785 04,04/2022 1,000 1,600 2,000 1,000 1,500 2,002 1.012x - 23.787 0,989
B84 SKC 224-PCXR3 508333 D4,04/2022 1,000 1,500 2,000 995 1,497 1,991 0.997x - 0.383 1.000
BBS SKC 224-PCXR3 505757 04,04/2022 1,000 1,500 2,000 993 1,602 1,898 1.014x - 30.476 0.999
BE& SKC 224-PCXR3 512625 12/04/2022 1,000 1,500 2,000 1,003 1,502 2,004 1.012x - 22.463 0.989
BE&T SKC 224-PCXR3 504324 11/0472022 1,000 1,600 2,000 998 1,406 2,000 1.001x - 2.305 1.000
Bag SKC 224-PCXR2 508307 04/04,2022 1,000 1,500 2,000 887 1,498 1,993 0.996x + 1.212 1.000
B&2 SKC 224-PCXR3 509860 12/04/2022 1,000 1,500 2,000 1,000 1,501 2,003 1.014x - 25.646 0.999
B90 SKC 224-PCXR3 b0E366 04/04s2022 1,000 1,500 2,000 992 1,502 2,001 1.017x - 33.850 0.889
Bg1 SKC 224-PCXR3 510819 04/04/,2022 1,000 1,500 2,000 998 1,498 1,996 1.000x - 3.765 1.000
B9z SKC 224-PCXR3 510887 04,04/,2022 1,000 1,500 2,000 1,003 1,501 2,004 1.012x - 21.916 0.999
Ba3 SKC 224-PCXR3 508845 12/04/,2022 1,000 1,500 2,000 1,000 1,498 1,888 1.000x - 2.261 1.000
i
Calibrafed by : Approved by
(Mr.Phakhingi  Khoogkomnerd ) (Mr. Peera  Detudom)
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Personal Pump Calibration Report
Calibration Method @ Dry Cal Primary Flowmeter Model : Defender 510-H §/N: 136164
Environmental Conditions
Temperature . 25 + 3 ‘e
Pressure H 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. | Brand Model Serial No, Date Selting Actual (Q std.) Velus Frwa Gulliration Gurve
1 2 3 1 2 3 ¥ R*
RO1 SKC 224-PCXR4 BO2467 04,04/2022 1,000 1,500 2,000 993 1,608 2,004 1.020x — 38.784 0.999
RO2 SKC 224-PCXR4 626450 04,04/,2022 1,000 2,000 3,000 999 1,499 1,880 0.980x + 12.627 1.000
RO3 SKC 224-PCXR4 691582 04,04/,2022 1,000 1,600 2,000 1,003 1,500 2,004 1.012x - 22.478 0.989
RO4 SKC 224-PCXR4 691672 01/,04/2022 1,000 1,500 2,000 996 1,493 1,993 0.988x - 2.561 1.000
RO35 SKC 224-PCXR4 T98470 01,04/2022 1,000 1,600 2,000 994 1,506 1,999 1.015x — 30.635 0.889
RO& SKEC 224-PCXR4 795456 04/,04,2022 1,000 1,600 2,000 994 1,498 1,994 1.002x — 7.438 1.000
ROYT SKC 224-PCXR4 TOE4B0 D4s04/2022 1,000 1,500 2,000 994 1,480 2,000 1.008x - 16.831 1.000
RO8 SKC 224-PCXR4 BR3215 01/04/2022 1,000 1,500 2,000 1,001 1,502 2,005 1.016x — 26.827 0.898
RO8 SKC 224-PCXR4 034650 01/04,2022 1,000 1,500 2,000 951 1,504 2,002 1.018x — 36.538 0.809
R10 SKC 224-PCXE4 0917645 01/04,2022 1,000 1,500 2,000 996 1,512 1,993 1.000x + 0.219 1.000
R11 SKC 224-PCXR4 091763 12/04/2022 1,000 1,500 2,000 1,001 1,498 2,002 1.012x — 23.923 0.999
R12 SKC 224-PCXR4 001568 12/04,2022 1,000 1,500 2,000 987 1,501 1,809 1.001x - 4.986 1.000
R13 SKC 224-PCXR4 081838 04/04,2022 1,000 1,500 2,000 1,002 1,498 1,883 0.891x + 10.793 1.000
R14 SKC 224-PUXR4 091764 04/04/2022 1,000 1,500 2,000 994 1,502 1,988 1.013x - 29.256 0.999
R15 SKC 224-PCXRS 5209457 01/04/2022 1,000 1,500 2,000 1,002 1,500 2,004 1.013x - 24.345 0.999
R16 SKC 224-FPCXRB 520643 04s04/2022 1,000 1,300 2,000 988 1,497 1,804 0.997x + 0.060 1.000
R17 SKC 224-PCXRAB 620645 D4/04/2022 1,000 1,500 2,000 pad 1,509 2,000 1.015x — 30.571 0.909
R1E SKC 224-PCXRB 586756 04s04/2022 1.000 1,500 2,000 891 1,496 1,998 1.002x - 7.678B 1.000
R12 SKC 224-PCXRB 566802 01s04/2022 1,000 1,500 2,000 1,003 1,499 2,000 1.010x — 20.189 0.959
R20 SKC 224-PCXRE 520089 D4,04/2022 1,000 1,500 2,000 590 1,501 2,003 1.020x - 40.036 0.859
R21 SKC 224-PCXRE BEB5728 01/04/2022 1,000 1,500 2,000 289 1,483 1,998 1.000x - 5.364 1.000
RrR22 SKC 224-PCXR8 TOT444 04/,04/,2022 1,000 1,500 2,000 1,002 1,500 2,001 1.011x - 21.215 0.999
R23a SKC 224-PCXR8 TE1067 11/04/2022 1,000 1,500 2,000 988 1,494 1,802 0.994x + 3.095 1.000
R24 SKC 224-PCXR3 707883 01/04/2022 1,000 1,500 2,000 206 1,505 2,001 1.014x - 28.040 0.988
R25 SKC 224-PCXREB 761052 01/04/2022 1,000 1,500 2,000 998 1,500 1,802 0.882x + 7.630 1.000
R28 SKC 224-PCXRE 707858 12/04,2022 1,000 1,600 2,000 1,002 1,500 2,004 1.018x — 24.417 0.989
R27 SKC 224-PCXR8 TOT398 04/04,2022 1,000 1,500 2,000 996 1,503 2,001 1,013x - 28.725 0.983
R28 SKC 224-PCXRE 707481 11/04,2022 1,000 1,600 2,000 1,004 1,500 2,003 1.010x - 19.368 0.999
RZ3 SKC 224-PCXRE TOT402 01/04,2022 1,000 1,500 2,000 1,005 1,491 1,991 0.988x + 14.326 1.000
R30 SKC 224-PCXR8 023811 01/04/2022 1,000 1,500 2,000 908 1,485 1,084 0.998x - 1.268 1.000
R31 SKC 224-PCXRB 093183 01/04/2022 1,000 1,500 2,000 1,001 1,501 2,001 1.012x - 25.001 0.599
R32 SKC 224-PCXRB 671850 04,04s,2022 1,000 1,500 2,000 1,000 1,498 1,984 0.884x + 7.762 1.000
R33 SKC 224-PCXR4 626254 12/04,2022 1,000 1,500 2,000 992 1,602 1,999 1.016x — 34.141 0.999
R34 SKC 224-PCXR4 626131 01,s04/2022 1,000 1,500 2,000 1,002 1,498 2,004 1.012x — 24.294 0.099
R35 SKC 224-PCXRB TOT460 04,04/2022 1,000 1,500 2,000 998 1,498 1,995 0.894x + 5.672 1.000
R36G SKC 224-PCXRB TOT4486 01s04/2022 1,000 1,500 2,000 1,003 1,500 2,001 1.010x — 19.182 0.999
R37 SKC 224-PCXRB 707432 01/04/2022 1,000 1,500 2,000 999 1,499 1,998 0.929x + 0.554 1.000
R3a SKC 224-PCXRB 707349 01/04/2022 1,000 1,500 2,000 998 1,500 2,002 1.016x — 31.640 0.999
R3g SKC 224-PCXR8 761095 12/04/2022 1,000 1,500 2,000 1,001 1,496 1,984 0.997x + 2.652 1.000
Calibrated by : Approved by :

(Mr. Peern Detudom)



MO-RY0465
Rectangle

MO-RY0465
Rectangle


. USHM 10d. .04, AEULRRHY WWaTid MNe
£ 8.P.S. CONSULTING SERVICE CO., LTD.

7 ﬁaawwa‘fﬂﬁu 24 nuuwnaTa%u LHTFaMNG l.tlm‘itlﬁ'ﬂi ﬂ‘g;ilm'l“'i 109060
4 ":'.a@% 7 Sni Phaholyothin 24. Phaholyothin Rd.. Jompol. Ghatuchak, Bangkok 10900
o ﬁim‘i?‘ Tel - (662) 939-4370-72. Fax : (662) 513-4221, E-mail | sale@spscon com,. Wwy.Spscon,

@ witn

)

Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N:136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R®
L-BO1 Dwyer VFA-21 05/01/2022 50 100 200 50.5 99.3 199.9 0.992x + 0.587 1.000
L-B02 Dwyer VFA-21 0570172022 50 100 200 49.4 99.2 199.3 0.993x - 0.049 1.000
L-B03 Dwyer VFA-21 06/01/2022 50 100 200 50.0 98.8 198.5 0.998x — 0.422 1.000
L-B04 Dwyer VFA-21 06/01/2022 50 100 200 49.5 100.4 200.3 0.994x + 0.727 1.000
L-B05 Dwyer VFA-21 06/01/2022 50 100 200 49.8 98.4 199.2 1.004x - 1.156 1.000
L-B06 Dwyer VFA-21 07/01/2022 50 100 200 49.9 100.7 198.8 0.992x + 0.922 1.000
L-BO7 Dwyer VFA-21 07/01/2022 50 100 200 49.8 100.2 199.2 1.007x — 1.047 1.000
L-B08 Dwyer VFA-21 06/01/2022 50 100 200 50.2 99.9 200.7 0.994x + 0.789 1.000
L-B09 Dwyer VFA-21 07/01/2022 50 100 200 49.8 99.8 199.6 1.010x — 1.438 1.000
L-B10 Dwyer VFA-21 05/01/2022 50 100 200 50.6 100.2 201.6 0.991x + 1.825 1.000
Calibrated by : Approved by :
(Mr.Phakhinai Khoﬁgkomnerd) Y (Mr. Peera Detudom)
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N:136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R®
L-RO1 Dwyer VFA-21 05/01/2022 50 100 200 50.0 100.0 202.1 1.000x + 0.189 1.000
L-RO2 Dwyer VFA-21 0570172022 50 100 200 49.5 100.9 198.9 1.002x — 0.324 1.000
L-RO3 Dwyer VFA-21 06/01/2022 50 100 200 49.8 99.4 201.7 1.004x - 0.164 1.000
L-R0O4 Dwyer VFA-21 06/01/2022 50 100 200 49.6 100.3 200.0 1.002x - 0.421 1.000
L-RO5 Dwyer VFA-21 06/01/2022 50 100 200 50.0 99.8 202.4 0.987x + 1.729 1.000
L-R0O6 Dwyer VFA-21 07/01/2022 50 100 200 49.8 99.5 198.1 1.006x — 1.417 1.000
Calibrated by : Approved by :
(Mr.Phakhinai thngkomnerd) \ (Mr. Peera Detudom)
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)
Calibration Method © Dry Cal Primary Flowmeter Model @ Defender 510-H §/N 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Muodel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R
L-BO1 Dwyer VFA-21 01/0472022 B0 10D 200 50.7 99.5 198.5 0.985x + 1.282 1.000
L-Bo2 Drwyer VFA-21 0470472022 50 100 200 48.8 58.8 198.3 1.016x - 2.084 1.000
L-B03 Dwyer VYFA-21 01/04s2022 50 100 200 50.4 BB B 197.9 1.017x — 2.648 1.000
L-BO4 Dwyer VFA-21 01s04,2022 50 100 200 49.5 101.6 201.1 0.985x + 1.217 1.000
L-BO3 Dwyer VFA-21 01/04s2022 50 100 200 50.1 881 201.2 0.993x + 0.208 1.000
L-BO& Dwyer YFA-21 05/04/2022 50 100 200 50.3 100.1 202.8 1.010x + 0.004 1.000
L-BOT Dwyer VFa-21 01s04/2022 50 100 200 49.8 100.4 200.1 1.016x - 1.685 1.000
L-BO8 Dwyer VFA-21 04,04/2022 30 100 200 50.2 100.9 198.1 0.999x - 0.281 1.000
L-B09 Dwyer VFA-21 01s04/2022 50 100 200 49.2 99.6 201.1 1.022x - 2.466 1.000
L-B10 Dwyer VFa-21 01s04/2022 50 100 200 50.6 100.2 203.2 0.992x + 2,233 1.000
£
Calibrated by : Approved by :
(Mr.Phakhinai Khengkomnerd) (Mr. Peera Detudom)
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method | Dry Cal Primary Flowmeter Model : Defender 510-H §/N 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 v R®

L-RO1 Dwyer VFA-21 04/04/2022 50 100 200 50.2 100.6 203.5 0.983x + 2.458 1.000
L-RDZ2 Dwyer VFA-21 0l1/04/2022 50 100 200 49,7 100.8 200.5 1.008x - 1.306 0.999
L-R0O3 Dwyer VFA-21 D4/,04/2022 50 100 200 50.1 89.8 20Z.3 1.018x - 1.156 1.000
L-RO4 Dwyer YFA-21 04/04,2022 50 100 200 48.8 100.9 200.6 1.009x - 1.349 0.999
L-RO5 Dwyer VFA-21 0170472022 &80 100 200 49.8 100.4 203.4 0.992x + 1.525 1.000
L-RO6 Dwyer VFA-21 01/04,2022 50 100 200 50.2 99.1 201.9 1.003x — 0.172 1.000

Calibrated by : Approved by ©

(Mr.Phakhinai Khongkomnerd) (Mr. Peera Detudom)
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Tel. 0-2629-0191-6, 0-2280-1 787, Fax. 0-2280-1788, F-mail : thawatt@thaiunique.con1, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0821/20202
Instrument Type : GC
Model : CP-3800

Serial Number : 00734

Organization : S.P.S. Consulting Service Co., Ltd.

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2021

ELECTRONIC TEST
CPU Mpass L1 rarL
LCD TEST M pass EINS
VENT TEST M pass (1 rar
KEY ECHO TEST M pass L] rarL
DESTRUCTION RAM TEST M pass [ raLL
RUN CHROMATOGRAM TEST
DETECTOR : Flame Ionization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300°C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB 0.25IDx 15 M

Sample: 1 pL Injection FID Test Sample 0.218 g/L. C14,C15,C16 in hexane

SENSITIVITY TEST: C15. ( Area count )= 144,661

>, 2
AP

VARIAN

Counts.

1/2

SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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Detector Sensitivity ( FID )

Detector Response Result Specification

Baseline Noise (pV) 2.94 < 50

Baseline Drift (%) 0.24 <1
Sensitivity ( S/N for C15) 2,295 > 1,024

Temperature Specification

Temperature Set Result Specification
Column Oven (° C) 80 80 +5
Injector (" C) 220 220 +5
Detector (" C) 300 300 +5
Incubator (" C) 60 N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 2.53 < 5
Retention Time C15( %) 0.04 < 05

APPROVA
Signature:

Engineer : Suwarot Trikainut

Date : 10/08/2021
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Results Integrated System Testing

Checkout Procedure " FID
Detector Position Front
Inlet Type 1079 Injector
Cl15Area 1 149,057
C15 Area 2 140,715
Cl15 Area 3 146,288
C15 Area 4 140,957
Cl15 Area 5 146,288
C15 Area Average 144,661
*% RSD (<5 %) 2,53

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

Compliance E/Pass

Performance by

Date

Comments

Reviewed by
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Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15 Area | 149,057
Cl15 Area 2 140,715
Cl5Area3 146,288
Cl5Aread 140,957
Cl5 Area 5 146,288
C15 Area Average 144,661
*% RSD (<5%) 253

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

Compliance

Performance by

Date

Comments

Reviewed by
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GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0821/20207
Instrument Type : GC
Model :CP- 3800
Serial Number : 00734
Organization : S.P.S. Consulting Service Co., Ltd.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900
Date : 10/08/2021

ELECTRONIC TEST
CPU M pass O ralL
LCD TEST M pass O ram
VENT TEST M pass ] FarL
KEY ECHO TEST M pass O FarL
DESTRUCTION RAM TEST M pass [ FamL
RUN CHROMAT TEST

DETECTOR : Pulsed Flame Photometric Detector ( PFPD Channel Rear )
INJECTOR :  Capillary Injector Model 1079

GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°€
Detector 300°C
Carrier flow 5 mL/min
H2 flow 13 mL/min
Airl tflow 20 mL/min
Air2 flow 10 mL/min
Column: Capillary Column CPsil 5CB 0.25IDx 15 M
Saﬁple: 1 pL Injection FPD Test Sample 0.002% Dodecanethiol, Methyl Parathion in Iso-octane

SENSITIVITY TEST: Methyl Parathion (Area count) = 247,263 Counts

e I e e R R
4
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Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (uV) 2.94 < 50
Baseline Drift (%) 0.18 <1
Sensitivity ( S/N for Methyl 4,770 > 1,024
Parathion)

Temperature Specification

Temperature Set Result Specification
Column Oven (° C) 80 80 +5
Injector (° C) 220 220 +5
Detector (° C) 300 300 +5
Incubator (° C) 60 N/A +5

Relative Standard Deviation % ( % RSD)

Checkout Procedure Result Specification
Area Methyl Parathion ( %) 0.72 < 5
Retention Time Methyl 0.16 < 05
Parathion ( %)

APPROVAL :
Signatur

Engineer : Suwarot Trikainut

Date : 10/08/2021
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Results Integrated System Testing

Checkout Procedure PFPD
Detector Position Rear
Inlet Type 1079 Injector

Methyl Parathion Area 1 249,065

Methyl Parathion Area 2 246,065

Methyl Parathion Area 3 245,065

Methyl Parathion Area 4 249,055

Methyl Parathion Area 5 247,065

Methyl Parathion Area Average 247,263
*% RSD (<5 %) 0.72

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the Methyl Parathion peak area for each of the five ( 5) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

Compliance M Pass O Fail

Performance by

Date

Comments

Reviewed by [© / 0% / Jd0J]
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Results Integrated System Testing

Checkout Procedure PFPD

Detector Position Rear
Inlet Type 1079 Injector

Methyl Parathion RT 1 5.976
Methyl Parathion RT 2 5.956
Methyl Parathion RT 3 5.966
Methyl Parathion RT 4 5.976
Methyl Parathion RT 5 5.956
Methyl Parathion RT Average 6.00
*% RSD(<0.5%) 0.16

* The precision specification should be less than 0.5 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT Methyl Parathion peak for each of the five (5)

samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

Compliance E/Pass O Fail

Performance by

Date

Comments

Reviewed by [O /08 /JOl '
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Agilent CrossLab Compliance Services

Certificate of System Qualification

GC-0Q + GCMS-0Q

System ID:
Organization Name:

Organization Location:

Date:
EQP Name:
EQP Revision:

Overall Qualification Status:

GC/MS
S.P.S. Consulting service

7 Soi Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok, 10900

March 22, 2021 10:41:18 AM
AgilentRecommended , AgilentRecommended
GC.02.51, GCMS.02.51

Pass

System Inspection and Basic Safety and Operation

Name:

Setpoint Status:

Overall System Inspection and Basic Safety and Operation Test Status

Pass

Inlet Pressure Accuracy

Name: ?59[_) -
Front SSL
Setpoint Status: |-I-=-’as.s
Setpoint Actual

Inlet Pressure: §2_50 :lpsi 1_2;4-._9_ “ “}psi
Accuracy: 01 E psi
Agilent Recommended: l<= |1.2 E

| NS . |

Overall Inlet Pressure Accuracy Test Status

‘Pass

Inlet Pressure Decay

Date:

System ID: GC/MS

March 22, 2021 10:41:18 AM

Page 1/20
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Agilent CrosslLab Compliance Services

Name: 7890

Back SSsL

Setpoint Status: Pass —I
Pressure: 25.0 psi

Pressure Change: -0.1 psi /5 minutes

Agilent Recommended: f>= 2.0 and l<= |0.5 i

Overall Inlet Pressure Decay Test Status

;Pass —I

Inlet Pressure Accuracy

Name: 7890

Back SSL
Setpoint Status: ]Pass
Setpoint Actual

Inlet Pressure: 25 0 ] psi [24.9 psi

Accuracy: psi

Agilent Recommended: \€= 1.2

Overall Inlet Pressure Accuracy Test Status
i’Pass

Detector Flow Accuracy

Name: 17890

Front FID

Setpoint Status: lPass |

Flow Type: Fuel

Setpoint: 30.0 mL/min Measured Flow: 29.9 mL/min
Accuracy: 0.1 mL/min

Agilent Recommended: <= 10.0 % setpoint ( mlifmin )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Date: March 22, 2021 10:41:18 AM

System ID: GC/MS
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Setpoint Status: |Pass [

Flow Type: Oxidizer

Setpoint: 400.0 'mUmin Measured Flow: 399.8 mL/min
Accuracy: 0.2 mL/min

Agilent Recommended: I<= 10.0 % setpoint ( mi!min )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: |Pass i

Flow Type: Makeup

Setpoint: 25.0 mL/min Measured Flow: 249 mbL/min
Accuracy: 0.1 mL/min

Agilent Recommended: <= 10.0 % setpoint ( Emh‘min )

-imit is percentage of setpoint or 0.5 ml/minute, whichever is largest,

Overall Detector Flow Accuracy Test Status

!lF’ass

GC QOven Temperature Accuracy

Name: 7890 }
Setpoint Status: Pass ‘i
Zone: Oven
Setpoint/Actual

Temperature: 230.0 |230.0 ‘l °C
Accuracy: 0.0 °C
Agilent Recommended: >= [ -1.0 % setpoint in K ( |-5.0 °C )

<= 1.0 % setpoint in K (5.0 C )
Date: March 22, 2021 10:41:18 AM
System ID: GCIMS
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Agilent CrossLab Compliance Services

Setpoint Status: Pass
Zone:; Oven
Setpaoint/Actual
Temperature: 100.0 {100.0 o
Accuracy: 0.0 °C
Agilent Recommended: >= 1.0 % setpoint in K

<= 1.0

Overall GC Oven Temperature Accuracy Test Status

% setpoint in K

|Pass

-3.7

37

°C
°C

GC Qven Temperature Stability

Name: 17890 |
Setpoint Status: iPass |
Setpoint/Average
Temperature: 11000 [10005 °C
Stability: 0.1 °C
Agilent Recommended: !"== 0.5
Overall GC Oven Temperature Stability Test Status
Pass
Scouting Run
Tested Combination2 Back SSL / Front FID
Manual Injection
lame: [Not applicable
Setpoint Status: ICompleted
Injection Volume on Column: i1.0 uL
Overall Scouting Run Status
[E:omp!eted
Signal to Noise
Tested Combination2 Back SSL / Front FID
Date: March 22, 2021 10:41:18 AM
System ID: GCIMS
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Manual Injection

Name:; |7890

Setpoint Status: lPass

Signal to Noise: 1711991
Agilent Recommended: L= 300000

Overall Signal to Noise Test Status

[isgss

Noise and Drift

Tested Combination2 Back SSL { Front FID

Name: ‘?890 i
3etpoint Status: |Pass |
Base Signal: I14.0 pA

ASTM Noise Drift

counts counts/Hr

384.56 178.79
Agilent Recommended: E= 768.00 <= 119200.00
Status: [Pass Pass

i

Overall Noise and Drift Test Status

Pass ]

Lag Amp

Tested Combination Front SSL / External SQ

Name: t5975c inert XL with TAD |
Setpoint Status: iPass —I

Overall Log Amp Test Status

: Pass

RFPA

Date: March 22, 2021 10:41:18 AM
System ID: GC/M3
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Tested Combination?

Agilent CrossLabh Compliance Services

{ External

Front SSL sQ
Name: 15975C inert XL with TAD 1
Setpoint Status: |Pass
Amu: [1 050 1 miz Drift After Five Minutes: RFPA Voltage:
4 mVv 485 mV
Agilent Recommended: |>= -100 and l<= |100 ‘ |<= 1100
Overall RFPA Test Status
Pass |
Tune El
Tested Combination Front SSL ! External sQ
Name: isg?sc inert XL with TAD |
Setpoint Status: IPass :I
Filament:
Setpoint Status: |Pass J
Filament: |2—_|
Overall Tune El Test Status
Pass o
Signal to Noise El
Tested Combination1 Front SSL | External sSQ

Name:

'59750 inert XL with TAD

Source: fEI - Standard (Stainless Steel)

1

Filament:

Setpoint Status: iPass

Signal to Noise:

925

Agilent Recommended: 1>=

320

Date:
System 1D:

March 22, 2021 10:41:18 AM
GC/MS
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Agilent CrossLab Compliance Services

Source: E1- Star;dard (Stainless Steel) _E Filament: I:l
Setpoint Status: iPass ]
Signal to Noise: 672
Agilent Recommended: '>= 320

Overall Signal to Noise El Test Status

;Pass
Date: March 22, 2021 10:41:18 AM
System ID: GCIMS
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name
Flow Data Input
Temperature Data Input

Tested Combination1

Injection Technique
Sampler Identifier
Inlet

Detector

LTM Included?

Tested Combination2

Injection Technique

GC/MS
Agilent Technologies
7890

Manual Data

Manual Data or Other Data Logging

Manual Injection
Sampler 1

Front

External

No

Manual Injection

Sampler ldentifier Sampler 2
Inlet Back
Detector Front
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Sampler 2
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Date: March 22, 2021 10:41:18 AM

System ID: GC/MS
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Mainframe 1

Manufacturer

Name

Model Number

Serial Number

Firmware Revision

Oven Type

Iniet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Inlet 2

Manufacturer
Name

Type
Location
Carrier Gas

Control Type

Agilent Technologies
78290

G3440A
CN10925120
A.01.10.3

Standard

Agilent Technologies
7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7890

SSL

Back

Helium

Electronic Pressure Control (EPC)

Agilent CrosslLab Compliance Services

Purged Inlet Yes

Detector 1
Manufacturer Agilent Technologies
Name Mass Spectrometer
Type Mass Spectrometer
Location External

Date: March 22, 2021 10:41:18 AM

System ID: GCIMS
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Detector 2
Manufacturer Agilent Technologies
Name 7890
Type FID
Adapter Capillary
Control Type Electronic Pressure Control (EPC)
Location Front
Makeup Gas Nitrogen

Mass Spectrometer 1

Manufacturer Agilent Technologies
Type sQ
Name 5975C inert XL with TAD
Serial Number UsS91732743
Firmware Revision Not applicable
High Vacuum System Turbo Pump
Scouting Run Standard OFN Std

MS El Source 1
Manufacturer Agilent Technologies
Source Type El - Standard (Stainless Steel)
Number of filaments 2

Date: March 22, 2021 10:41:18 AM

System ID: GC/IMS
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Nattapat Hengcharoen

Logged On User Name: nattapat.hengcharoen@agilent.com

Signature Creation Date: March 22, 2021

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose, Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
iurnishing, performance, or use of this material.

Date: March 22, 2021 10:41:18 AM
System ID: GC/IMS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharoen

Hostname: 5CG70212Y1

0OGQ_SPS_GC-MS Transaction log :

System Id: GC/MS

Print Date: March 22, 2021 10:41:24 AM

Time Transaction Activity Type of Transaction Optional Information
State Performed

March 19, 2021 12:15:46  Audit SessionCreated  Session None

FM

March 19, 2021 12:15:46  Start Configuration Session Nong

PM

March 18, 2021 12:15:46  Audit Entitlement Licensing User is FieldEngineer and

PM does not require an unlock
code

March 19, 2021 12:21:07  Audit EqplLoaded Session EQP details for primary

PM technique [Gc] -
File path;
[ProtocolPacks/Ge/Configurat
ions/02.51/Ge.02.51.eqp),
EQP File Name:
[Gc.02.51.eqp], EQP Name:
[AgilentRecommended]
EQP details for hyphenated
technigue [GoMs] -
File path:
[ProtocolPacks/GeMs/Config
urations/02.51/GcMs.02.51.e
qp], EQP File Name:
[GeMs.02.51.eqp], EQP
Name:
[AgilentRecemmended)

March 18, 2021 12:21.16 End Configuration Session None

PM

March 18, 2021 12:21:22  Start Qualification Session oQ

PM

March 18, 2021 12:21:22  Slar Execution System Inspection and Basic MNone

PM Safely and Operation - 7880; -

Qualitative Test - No setpoints
associated
Page 1/9

Date:
System 1D

March 22, 2021 10:41:18 AM

GC/MS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharoen

Hostname: 5CG70212Y1

0Q_SPS_GC-MS Transaction log :

System ld: GCIMS

Print Date: March 22, 2021 10:41:24 AM

Time

Transaction
State

Activity
Performed

Type of Transaction

Optional Information

March 19, 2021 1:38:58 PM

March 19, 2021 1:39:56 PM

March 19, 2021 1:40:12 PM

March 19, 2021 1:40:14 PM

March 19, 2021 1:40:21 PM

March 18, 2021 1:40:24 FM

Mareh 18, 2021 1:40:34 PM

March 19, 2021 1:40;36 PM

March 19, 2021 1:40:41 PM

Start

Start

End

Start

End

Start

End

Start

End

Execution

Execution

Execution

Execution

Execution

Execution

Execution

Execution

Execution

Systemn Inspeclion and Basic
Safety and Operation - 7890; -
Qualitative Test - No setpoints
associaled

System Inspection and Basic
Safety and Operation - 7890: -
Qualitative Test - No setpoints
assoclated

System Inspection and Basic
Safety and Operation - 7890: -
Qualitative Test - No selpoints
associated

Inlet Pressure Accuracy - Front
SSL. - Pressure Controlled Inlet
-5:25.0 psi- L: <= 1.2 psi

Inlet Pressure Accuracy - Front
S5L: - Pressure Controlled Inlet
-5:25.0psi-L:<=12psi

Inlet Fressure Decay - Back
S3L: - Pressure Conlrolled Inlet
-8:25.0psi-L: >=-2.0 psi and
==0.5 psi

Inlet Pressure Decay - Back
SSL: - Pressure Controlled Inlet
- 8: 25.0 psi - L: >=-2.0 psi and
<= 0,5 psi

Inlet Pressure Accuracy - Back
S8L. - Pressure Controlled Inlet
-5:250psi-L: ==12psi

Iniet Pressure Accuracy - Back
SSL. - Pressure Controlled Inlet
-5:250psi-L ==12psi

Page 2/9

Mone

MNone

Run Count : 1

Mone

Run Count: 1

None

Run Count ; 1

Mane

Run Count : 1

Date:
System ID:

March 22, 2021 10:41:18 AM

GC/MS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharcen
Hostname: 5CG70212Y1

0Q_SPS_GC-MS Transaction log :

Print Date:

System Id: GCIMS
March 22, 2021 10:41:24 AM

Time Transaction
State

Activity
Performed

Type of Transaction

Optional Information

March 19, 2021 1:40:42 PM Start

March 19, 2021 1:41:20 PM Audit

March 19, 2021 1:41:22 PM End

March 18, 2021 1:41:24 PM Starl

March 18, 2021 1:41:37 PM Audit

March 19, 2021 1:41:40 PM End

March 19, 2021 1:41:42 PM Starl

March 19, 2021 1:41:55 PM Audil

March 19, 2021 1:41:56 PM End

March 18, 2021 1:41:59 PM Start

Execution

Data

Exacution

Execution

Dala

Execution

Execution

Data

Execution

Execulion

Detector Flow Accuracy - Front
FID: - Type : Fuel - §: 30.0
mL/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Fuel - 5: 30.0
mlimin - L: <= 10.0% setpoint

Delector Flow Accuracy - Front
FID: - Type : Fual - 5; 30.0
mbimin - L: <= 10.0% setpoint

Deteclor Flow Accuracy - Front
FID: - Type : Oxidizer - S: 400.0
mbfmin - L: == 10.0% setpaint

Detector Flow Accuracy - Front
FID: - Type : Oxidizer - S: 400.0
mb/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Oxidizer - S: 400.0
mLfmin - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - S: 25.0
mb/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - S; 25.0
mL/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - S: 25.0
mbimin - L: == 10.0% setpoint

GC Oven Temperature
Accuracy - 7890 - Temperature
1 Oven - 5: 230.0°C-L: >=-1.0
AND <= 1.0 % setpoint in K

Page 3/9

MNone

Manual Data Entry

Run Count : 1

None

Manual Data Entry

Run Count : 1

None

Manual Data Entry

Run Count : 1

None

Date:
System ID:

March 22, 2021 10:41:18 AM
GC/MS
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Agilent CrossLab Compliance Services

User Name: nattapat.hengcharoen
Hostname: 5CGT70212Y1

0Q_SPS_GC-MS Transaction log :

System Id: GC/MS

Print Date: March 22, 2021 10:41:24 AM

Time Transaction
State

Activity
Performed

Type of Transaction

Optional Information

March 19, 2021 1:42:27 PM Audit

March 19, 2021 1:43:21 PM Audit

March 18, 2021 1:43:55 PM Audit

March 19, 2021 1:43:57 PM End

March 19, 2021 1:43:59 FM Stari

March 18, 2021 1:44:12 PM Audil

March 19, 2021 1:44:14 PM End

March 19, 2021 1:44:17 PM Starl

March 18, 2021 1;46:12 PM Audit

Data

Data

Data

Execution

Execution

Data

Execution

Execution

Data

GC Oven Temperature
Accuracy - 7890: - Temperature
:Oven - 8:230.0°C - L: >=-1.0
AND <= 1.0 % selpoinl in K

DataManager

GC Oven Temperature
Accuracy - 7890 - Temperature
' Oven - 5: 230.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - T820: - Temperature
:Oven-5:2300°C-L:»>=-1.0
AND <= 1.0 % setpoinl in K

GC Oven Temperature
Agcuracy - TB90; - Temperature
1 Oven - 5: 100.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7890; - Temperature
:Oven-5:100.0°C-L:>=-1.0
AND == 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7890; - Temperature
:Oven-5:1000°C-Li>=-1.0
AND == 1.0 % setpoint in K

GC Oven Temperature Stability
- 7890 - Temperature : Oven -
S5:100.0°C - L: == 0.5°C

GC Oven Temperalure Stability
- 7890: - Temperature : Oven -
$:100.0°C - L: <= 0.5°C

Page4 /9

Manual Data Entry

DataManager was in a data
verification state but the user
chose to slart over,

Manual Daia Enlry

Run Count : 1

None

Manual Data Enlry

Run Count : 1

Mone

Manual Data Enlry

Date:
System ID:

March 22, 2021 10:41:18 AM
GCIMS
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© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: nattapat.hengcharoen System ld: GCIMS
Hostnamae: 5CGT0212Y1 Print Date: March 22, 2021 10:41:24 AM

0Q_SPS_GC-MS Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 19, 2021 1:45:18 PM End Execution GC Oven Temperature Stability Run Count ;1

- T890: - Temperature : Oven -
§:100.0°C - L: == 0.5°C

March 18, 2021 1:54:29 PM Start Execution GC Scouling Run - Manual None
Injection, Back SSL, Front FID: -
Part of System Preparation - No
limits associated

March 19, 2021 2:33:24 PM Start Execution GC Scouting Run - Manual MNane
Injection, Back SSL, Front FID: -
Part of Systam Preparation - No
limits associated

March 19, 2021 2:35:01 PM Audit AceClosed Session MNone
March 18, 2021 2:35:37 PM Audil AceRestarted Session Nane
March 19, 2021 2:35:38 PM Audil SessionReloaded Session Nane
March 19, 2021 2:35:41 PM Start Qualification Session 0aQ

March 19, 2021 2:35:41 PV Star Execution GC Scouting Run - Manual Nene

Injection, Back S5L, Front FID: -
Part of System Preparation - No
limits associated

March 18, 2021 2:36:12 PM Audit Data GG Scouling Run - Manual Data files Path :
Injection, Back S5L, Fronl FID: - EXSPS\SCOUNT _FID.DVFID
Part of System Freparation - No 1A.ch
limits associated

March 19, 2021 2:36:32 FM End Execution GC Scouting Run - Manual Run Count : 1
Injection, Back SSL, Front FID: -
Part of System Preparation - No
limits associated

March 18, 2021 2:36:36 PM Starl Execution Signal to Noise - Manual Mone
Injection, Back SSL, Front FID: -
Deteclor FID - L: >= 300000

Page 5/9

Date: March 22, 2021 10:41:18 AM
System ID: GC/IMS

Page 16/ 20



© 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: nattapat.hengcharocen
Hestname: 5CGT0212Y1

OQ_SPS_GC-MS Transaction log :

System Id: GC/MS

Print Date: March 22, 2021 10:41:24 AM

Time Transaction
State

Activity
Performed

Type of Transaction

QOptional Information

March 19, 2021 2:36:46 PM Audit

March 19, 2021 2:37:00 PM End

March 19, 2021 2:37:06 PM Start

March 18, 2021 3:46:48 PM Starl

March 19, 2021 3:47:08 PM Audit

March 19, 2021 3:47.30 PM End

March 19, 2021 3:47:32 PM Start

March 19, 2021 3:49:54 PM Start

March 19, 2021 3:52:45 PM Start

Data

Execution

Execution

Execution

Data

Execulion

Execution

Execution

Execution

Signal lo Noise - Manual

Injection, Back SSL, Front FID: -

Detector FID - L:>= 300000

Signal to Noise - Manual

Injection, Back SSL, Front FID: -

Detector FID - L: >= 300000

Noise and Drift - Front FID: -
Detector FID - L (Noise); <=
0.10 pA - L (Drift): <= 2.50
pAJhour

Noise and Drift - Front FID: -
Detector FID - L (Noise): <=
0.10 pA - L (Drift), <= 2.50
pA/haour

Noise and Drift - Front FID: -
Detector FID - L (Noise), <=
0.10 pA - L (Drift): <= 2.50
pAhour

Noise and Drift - Front FI1D: -
Detector FID - L (Noise); <=
0.10 pA - L (Drift): <= 2,50
pAhour

Data files Path :

E:NSPS\SN_FID.D\FID1A.ch

Run Count : 1

None

None

Data files Fath ;

E:SPE\ND_FID.D\FID 1A ch

Run Count : 1

Log Amp - 5975C inert XL with  Nane

TAD 5Q: - Source: El-
Standard (Stainless Steel)

RFPA - 5975C inert XL with
TAD 8Q: - Source: El-
Standard (Stainless Stesl)

MNone

Log Amp - 5975C inert XL with  None

TAD SQ: - Sourca: El -
Standard (Stainless Steel)

Page 6 /9

Date:
System ID:

March 22, 2021 10:41:18 AM
GC/MS
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© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: nattapat.hengcharcen System td: GC/MS
Hostname: SCGT0212Y1 Print Date: March 22, 2021 10:41:24 AM

0Q_SPS5S_GC-MS Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 19, 2021 3:53:16 PM End Execution Log Amp - 5975C inert XL with  Run Count ; 1

TAD SQ: - Source: El-
Standard (Stainless Steel)

March 19, 2021 3:53:19 PM Slan Execution RFPA - 5975C inert XL with MNone
TAD 5Q: - Source: El -
Standard (Stainless Steel)

arch 19, 2021 3:58:14 PM End Execution RFPA - 5975C inert XL with Run Count : 1
TAD 5Q: - Source. E|-
Standard (Stainless Steel)

March 18, 2021 3:59:01 PM Stanl Execution Tune El - 5976C inert XL with  None
TAD 5Q: - Sourca: - El -
Standard (Stainless Steel)
Filament 1 (Qualitative - No
setpoinls associated)

March 19, 2021 3:59:37 PM End Execution Tune El - 8975C inert XL with  Run Count : 1
TAD 5Q: - Source: - El -
Standard (Stainless Steel)
Filament 1 {Qualitative - No
selpoints associated)

March 19, 2021 3:59:39 PM Start Execution Tune El - 5975C inert XL with  None
TAD SQ: - Source: - El -
Slandard (Stainless Steel)
Fitament 2 (Qualitative - No
setpoints associated)

March 19, 2021 4:00:01 PM End Execution Tune El - 5975C inert XL with  Run Count : 1
TAD SQ: - Source: - El -
Standard (Stainless Steel)
Filament 2 (Qualitative - No
setpoints associated)

March 19, 2021 4;00:05 PM Audit AceClosed Session None
March 22, 2021 9:39:45 AM Audit AceRestarted Session None
March 22, 2021 9:39:49 AM Audit SessionRelvaded Session Mone
March 22, 2021 9:40:02 AM Start Qualification Session oa
Page 7/8
Date: March 22, 2021 10:41:18 AM
System ID: GC/MS
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© 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

User Mame: nattapat.-hengcharoen
Hostname: 5CGT0212Y1

0Q_SPS5_GC-MS Transaction log :

Print Data:

System Id: GC/MS
March 22, 2021 10:41:24 AM

Transaction
State

Time

Activity

Type of Transaction

Performed

Optional Information

March 22, 2021 2:40:26 AM Start

March 22, 2021 9:41:14 AM Starl

March 22, 2021 9:41:68 AM Audil

March 22, 2021 2:43:36 AM End

March 22, 2021 9:43:44 AM Slari

March 22, 2021 9:44:03 AM Audit

March 22, 2021 9:44:34 AM End

Execution

Execution

Data

Execution

Execution

Data

Execution

Signal to Noise El - Liguid
Injection, Front S5L, SQ: -
Source: El - Standard
(Stainless Steel} using Filament
1-L: =320

Signal to Noise El - Liguid
Injection, Front S5L, 5Q: -
Source: El- Standard
(Stainless Steel) using Filament
1-L:>=320

Signal to Moise EI - Liquid
Injection, Front SSL, SQ: -
Source: El - Standard
(Stainless Stesl) using Filament
1-L:>=320

Signal to Noise E| - Liquid
Injection, Front S5L, 5Q: -
Source: El - Standard
({Stainless Steel) using Filament
1-L:>=320

Signal to Noise El - Liquid
Injection, Front SSL, 5Q; -
Source: El - Standard
(Stainless Steel) using Filament
2-L:>=320

Signal to Noise El - Liquid
Injection, Front SSL, SQ: -
Source: El- Standard
(Stainless Stesl) using Filament
2-L: ==320

Signal to Noise EI - Liquid
Injection, Front S5L, 5Q; -
Source: El - Standard
(Stainless Steel) using Filament
2-L:>=320

Page 8/9

Nane

MNane

Data files Palh :

EASPSISN_F1.DIDATA.MS

Run Count : 1

Mene

Data files Path :

E\SPSISN_F2.D\DATAMS

Run Count : 1

Date:
System ID:

March 22, 2021 10:41:18 AM
GC/MS
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© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: nattapat.hengcharcen System Id: GC/MS
Hostname: SCGT0212Y1 Print Date: March 22, 2021 10:41:24 AM
0Q_SPS_GC-MS Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
March 22, 2021 9:44:37 AM End CQualification Session oqQ
March 22, 2021 9:44:37 AM Starl Reporting Session None
March 22, 2021 10:40:26  Audit Reporting Session Report Generated !
AN Certificate
Page 2/ 9
Date: March 22, 2021 10:41:18 AM
System ID: GC/MS
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GC Clarus 600/680 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

S.P.S. Consulting Service Co.,Ltd

7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
Bangkok, 10900.

Serial Number: 680514042502 Service Tag: N68APSSFXMP
c(:#:t;;“g;g:;?e Ms.Sujinda PM number: 10of 2
servi;‘;ﬁ:;?i"eer Pramote Chaisorn semﬁb?e:?er WO-01624977
Datioﬂm;ﬁm?‘ed: 04-Mar-2022 Nexlt):m:nue 04-Sep-2022

(DD-MMM-YYYY)

Part Number Release Publication Date , )

TH09370070 C August 2016 PerkintEimer’

Scope

The purpose of this PM is to ensure the continued functionality of the Clarus 600 and Clarus 680 GC 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 document 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 Perkin Elmer, 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.

GC Clarus600/680 Preventive Maintenance (PM) _
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Component List

Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 Totalchrom6.3.2
Clarus SQ8T 648N4050804 Turbomass 6.4
AtomX US14113002 Tekma AtomX
Parts Lists
Additional Tools Required for PM
Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
LF21-0503 Fluke179 multimeter 1 22460228 04-Nov-2022
Additional Reagents and Standards Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (Mm/yy)

N/A
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PerkinElmer’

1. General:

%

%

Procedure Checklist

Use ((f) to check off those steps in the checklist that have been completed.

Review the instrument performance with the customer and document any
recent problems.

Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G 0.35 Volt

*Neutral to ground not more than 0.5 volts peak to peak

Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.

Carrier gas ] Helium [] Nitrogen [JHydrogen

Moisture level 1Good []Need to replace []Other

Detector gas M Air Zero MHydrogen [INitrogen[JHelium
Moisture level /] Good [[]Need to replace []Other

Inspect the customer log book and make any appropriate PM entries.

Leak check all fittings from the gas source to instrument.
Gas leakage []Pass []Fail Comment

Perform general inspection of system for cleanliness.

Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan MYes [INo
Oven cooling fan K1Yes [JNo

2. Electronic :

%

O

Check oven temperature. Calibrate if necessary.
Oven temperature set point 150 °C |/] Pass [] Fail

Check sub-ambient option. (If installed).
Oven temperature set point5 °C [JPass [JFail

Perform routine maintenance on detector/injector. Replace parts as necessary
with customer supplied spares.

GC Clarus600/680 Preventive Maintenance (PM) _




PerkinElmer’
Y] Check flows, including split flows if applicable. Calibrate if necessary.

Carrier flow Pass
Split flow Pass

M Check detector gas flows and adjust if necessary.
Detector flow Pass

M Autosampler installed M Yes 1 No
Check autosampler sensor for wear and replace if necessary.

Vial sensor Pass
Door sensor Pass
Tower sensor Pass
Plunger sensor Pass
Elevator sensor Pass

¥ Remove syringe, manually flush. Replace with customer supplied spare if
necessary.

¥l Check firmware version. Upgrade to current levels if necessary.
Firmware version 6.5

¥l Measure all accessible power supply voltages.

5 Volt Pass
+15 Volt Pass
-15 Volt Pass

24 Volt Pass

¥l Record all detector voltage signal.
Detector Channel A 0.91 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

K Run instrument diagnostics.
BRAM Pass
EPROM Pass

Run Autosampler diagnostics.
BRAM Pass
EPROM Pass

NRN NN

4. Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.

Update Logbook.

[(WNLWNLNNLY

GC Clarus600/680 Preventive Maintenance (PM) _
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Clarus600/680 GC have been completed.

This Clarus600/680 GC Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
: T%‘)ww-it e 04-Mar-2022
Pramote Chaisorn (DD-MMMLYYYY)
Authorized Customer Representative: Date:
04-Mar-2022
(DD-MMM-YYYY)
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0776 MTC No. EEL. BP.  44/0864

CALIBRATION CERTIFICATE

Submitted by : §.P.S. Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : Rion Relative Humidity : (50 +15) %

Model : NC-73 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 10727909

| Standardsused : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
| Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
| Date of Receipt © 16 Aug. 2021
Date of Calibration : 18 Aug. 2021

The results relate only to the iterns tested/calibrated or value assiensd.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is abtained from the governor of TISTR

FM.BL.MTC.00Z Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Read, 196 Phahonyolhin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Charngwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 5165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mic@tistr.or.th E-mail : sumalee@tistr.orth
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0776 MTC No. EEL. BP.  44/0864

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test =94 dB re 20p.Pa at 1000 Hz

Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.88 -0.12 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 1
| 1/2 inch Bruel&Kjaer 4180 980.9 -19.1 + 1.5 +1.0%
| 3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.56 +0.50 +3.0%
Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.
Calibrated by :

Approved by :

(Mr.Weerachai Deechaiyae)

~ _Acting Director

Electrical and Eiettrﬁhi_é-:s__taﬁﬂards Laboratory

Date of Calibration : 18 Aug. 2021 Industrial Metrology and Testing Service Centre
Date of Issue : 23 Aug. 2021 Ref : 2011264081603374001
End of Certificate - 2/2
The results relate only

y to the items tested/calibrated or value
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written

lission Is obtained from the governar of TISTR.

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlone Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahenyothin Read, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thalland Amphoe Muang, Chanewat Samutprakan 10280, Thatand hailand
Tel. (66) 77 2000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or th Website:wwaw tistr.ar th

E-mail : mtc@tistr.or.th
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Sound Level Meter Calibration Report

Acoustic Calibrator Tata

Due Date

I 18 Augusi 2022

Brand | RION | Number | AC 02/40 I
Model | NC-73 | Serial No. | 10727909 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 16 Aungust 2021 |

Calibration Data

Sound Level Meter Data

Calibration Data

Actual Reading [dB)
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R40 ACO B238 00192052 09 May 2022 94.0 94.0
ACO-R41 ACO 6236 00192053 09 May 2022 94.1 94.0
ACO-Ra0 ACO 6236 00192062 08 May 2022 04.0 94.0

Acoustic Certified Value @ Thailand Institute of Scientific and Technological Research (TISTR)

Calibrated by :

(Mr.Phakhinai Khonghomnerd )

Approved by ¢

93.88 + 0.40 dB

“ {Mr. Peera  Detudom)
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NSC-TISI-TIS 17023
CALIBRATION G037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0841 MTC No. EEL. BP.  46/0964

CALIBRATION CERTIFICATE

Submitted by : §.P.S CONSULTING SERVICE CO.,LTD.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road. Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

|Instrun*nent Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature v(23+ 3) °C

Manufacturer : SVANTEK Relative Humidity : (50 + 15) % .
Model 1 SV34 Ambient Pressure  ; (101,325 + 1.500) kPa
Serial No. : 33139

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

s8]

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

Lad

. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
. Digital Multimeter Agilent 34401 A S/N MY44005560.

4
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone B&K 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on IEC 60942-2003: The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 14 Sep. 2021

Date of Calibration : 17 Sep. 2021

Mhe results relate only to the tems tested or calibrated.
Advertising the Repart/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemaor of TISTR.

FM.BL.MTC.D02 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tambor Khlane Ha, Amphaoe Khlong Luang, Soi 1€, Bangpoo Industrial Estate, Sukhumvil Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 2009 Fax. (66) D 2323 G165 Fax. (66) 0 2579 B592

E-mail : rumpai@tistr.orth Websitewww tistr.orth E-mail : micatistr.or.th E-mail : sumalee@tistr.arth
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NSC-TISI-TIS 17025
CALIBRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

!Request No.

21-64/0841 MTC No. EEL. BP.  46/0964
['he reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.67 -0.33 + 0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 + 1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.24 + 0.50 +4.0%

Note : 1. No adjustment.

()

L9}

Calibrated by :

(Mr,Weerachai Deechaiyae)

Date of Calibration 17 Sep. 2021
Date of Issue + 20 Sep. 2021

End of Certificate

. The calibrator pressure correction was not included.

. The microphone volume correction was not included.

Approved b

' am { f "J-RP ?“"_ ]
“Aéting Ditéctor

Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre

Ref: 20]11264091402811002

The results relate only to the items tested or calibrat
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless ermissian is chitained from the covemor of TIf
FM.BL.MTC.0D2 Rev.3
Head Office Office/Laboratory Office

25 Mu 2

5ai 1C, Ban D

E-mail

mitc@tistr or.th

196 Phahonyothin Road, Chatuchak, Banakalk 10900,

Thaitand
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NSC-TISI-TIS 17025
CALIBRATION 0037

A3-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0841 MTC No. EEL. BP.  45/0964

CALIBRATION CERTIFICATE

Submitted by : 8.P.S CONSULTING SERVICE CO..LTD.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature #2323 43)°€C
Manufacturer : SVANTEK Relative Humidity : (50 + 15) %

Model 1 SV34 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 133146

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

(R

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

£ W

. Digital Multimeter Agilent 34401 A S/N MY44005560.
. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

tn

6
7. Condenser Microphone B&K 4180 S/N 2889871

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.,

Date of Receipt : 14 Sep. 2021

Date of Calibration : 17 Sep. 2021

The results relate only to the items tested or calibratecd.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governer of TISTR.

FM.BLIMTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tamben Khlone Ha. Amphoe Khlong Luana. 5ei 1€, Bangpoo Industrial Estate, Sukhumvit Road, 19¢ Phahenyothin Read, Chatuchalk, Banekok 10900,
Chanewat Pathurmthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. {66) 0 2577 9000 Tel. (66} 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} @ 2577 9009 Fax. (66) 0 2323 92165 Fax. (66) D 2579 8592

E-mail : rumpai@tistrorth Websitewwnw tistr.orth E-rmail : mtcgtistr.orth E-mail : sumalee@tistr.orth
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR

Request No. 21-64/0841 MTC No. EEL. BP.  45/0964
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
tactor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 201Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.65 -0.35 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 i +2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.48 +0.50 +4.0%

Note : |. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

Electrical and Eiéé§rb|wyig='§gﬁ_ﬁﬂ§_ﬁ§ds Laboratory
’ 6 'j."\il By ¢ 8 §
Date of Calibration : 17 Sep. 2021 Industrial Metrology and Testing Service Centre

Date of Issue : 20 Sep. 2021 Ref: 2011264091403811001
End of Certificate 2y 2

esults relate enly Lo the items tested or callbratec!.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the savernar of TISTR
FM.BL.MTC.002 Rev.3
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlang Ha, Amphoe Khlong Luang, Soi 1C, Bangpoce Industrial Estate, Sukhumvit Road, 196 Phatonyothin Road, Chatuchak, Banekak 10900,
Chanewat Pathumthari 12120, Thailand fMuang, Chanawat Samutprakan 10280, Thalland  Thailand
Tel (66) 0 2577 9000 Tel. (68) 0 2323 1672-80 ext. 115, 114 Tel. (66) O 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) O 2577 9009 Fax. (66] 023253 9165 Fax. ( ] 2579 85

E-mail : rumpai@tistr.or.th Websitewmnaw tistr.or.th E-mail : mto@tistr.or.th E-mail ; sumal
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% S.P.S. CONSULTING SERVICE CO.,, LTD.
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7 Soi Phaholyothin 24. Phaholyothin Rd.. Jompel. Chatuchak, Bangkok 10900

Tel : (B62) 939-4370-72, Fax : (662) 513-4221. E-mall : sale@spscon.com.. www.spscon.com

Noise Dose R_227/22

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand

Model

Calibration Range

SVANTEK

| Number

Sv34

| Serial No.

| 114 dB, 1000 Hz

| Last Calibration

SV 05/62

33146

17 September 2021 |

Due Date 17 September 2022
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment

NMD-B03 SVANTEK SV-104IS 80852 08 May 2022 113.6 113.6
NMD-B04 SVANTEK SV-104IS 80854 08 May 2022 113.5 113.6
NMD-B05 SVANTEK SV-104IS 80856 08 May 2022 113.6 113.6
NMD-B06 SVANTEK SV-104IS 80816 08 May 2022 113.5 113.6
NMD-B12 SVANTEK SV-104IS 80832 08 May 2022 113.6 113.6
NMD-B13 SVANTEK SV-104IS 80834 08 May 2022 113.6 113.6
NMD-B15 SVANTEK SV-104IS 80880 08 May 2022 113.5 113.6
NMD-B16 SVANTEK SV-104IS 106120 08 May 2022 113.6 113.6
NMD-B17 SVANTEK SV-104IS 106122 08 May 2022 113.6 113.6
NMD-B18 SVANTEK SV-104IS 106123 08 May 2022 113.5 113.6

Acoustic Certified Value : Thailand Institute of Scientific And Technological Research (TISTR) 113.65+ 0.75 dB

Calibrated by :

(Mr. Phakhinai Khongkomnerd)

Approved by :

\|(Mr. Peera  Detudom)
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9L e Tel : (562) 939-4370-72, Fax : (662) 5134221, E-mail : sale@spscon.com.. www.spscan.cem

Noise Dose R_229/22

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK I Number ] SV 05/62 |
Model | V34 | Serial No. | 33146 |
Calibration Range 1 114 dB, 1000 Hz | Last Calibration l 17 September 2021 |

Due Date l 17 September 2022 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Maudel Serial No. Date
Before Adjustment After Adjustment

NMD-BO1 SVANTEK SV-10418 80840 09 May 2022 113.5 113.6

NMD-B02 | SVANTEK |  SV-104IS 80842 09 May 2022 113.8 113.6

NMD-B03 SVANTEK _ SV-1041S _ B0852 | 09 May 2022 113.6 113.6
| NMD-BO4 | SVANTEK S5V-10418 80854 09 May 2022 113.5 L. 118.6

NMD-B0S SVANTEK SV-10418 80856 | 09 May 2022 113.8 113.6

NMD-B06 SVANTEK [ SV-10418 80816 039 May 2022 113.6 B 113.6

NMD-B07 SVANTEK SV-10418 | Bo817 ] 08 May 2022 _ 113.5 113.6
| NMD-B08 | SVANTEK 5V-104I8 80818 03 May 2022 113.8 ) 113.6

NMD-B09 SVANTEK SV-10418 BOB29 09 May 2022 113.6 113.6

NMD-B10 SVANTEK SV-104IS 80830 09 May 2022 113.5 113.6

Acoustic Certified Value  Thailand Institute of Scientific And Technological Research (TISTR) 113.65+ 0.75 dB

Calibrated by : Approved|

v
(Mr. Phakhinai Khongkomnerd ) ‘ (Mr. Peera  Detudom)
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Tel : (662} 939-4370-72. Fax : (662) 513-4221, E-mall : sale@spscon.com,, www.spscon.com

Noise Dose R_250/22

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand I SVANTEK | Number L SV 05/62 |
Model | SV34 | Serial No. L 33146 |
Calibration Range | 114 4B, 1000 Hz | Last Calibration | 17 September 2021 |
Due Date | 17 September 2022 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-BO1 SYANTEK SV-1041S 80840 17 May 2022 113.5 113.8
NMD-B02 SVANTEK SV-10418 80842 17 May 2022 113.6 113.6
NMD-B03 SVANTEK SV-104IS B0852 17 May 2022 113.5 113.6
NMD-B04 SVANTEK SV-10418 B0854 17 May 2022 113.6 113.6
NMD-B05 SVANTEK SV-10418 BOB56 17 May 2022 113.6 113.6
Acoustic Certified Value @ Thailand Institute of Scientilic And Technological Research (TISTR) 113.65+ 0.75 dB

Calibrated by : Approved by :

(Mr. Phakhinai Khongkomnerd)

(Mr. Peera  Detudom)
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Noise Dose R_0259/22

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number | SV 06/62 |
Model | §V34 ] Serial No. | 33139 |
Calibration Range | 114 dB, 1000 Hz I Last Calibration I 17 September 2021 I

Due Date I 17 September 2022 '

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Muodel Serial No. Date
Before Adjustment After Adjustment
NMD-B02 SVANTEK SV-10418 80842 18 May 2022 113.6 113.6
NMD-B03 SVANTEK SV-10418 80852 18 May 2022 1135 113.6
NMD-B04 SVANTEK SV-1041§ 80854 18 May 2022 113.6 113.6
NMD-B05 | SVANTEK SV-10418 80856 18 May 2022 113.6 113.8
| NMD-B0O6 | SVANTEK SV-10418 80816 18 May 2022 _ 113.5 113.6
| NMD-BO7 SVANTEK SV-10413 80817 18 May 2022 113.6 113.6
NMD-B08 SVANTEK SV-104IS 80818 18 May 2022 113.5 113.6
~ NMD-B09 SVANTEK SV-104I5 80829 18 May 2022 113.6 113.6
NMD-B10 SVANTEK SV-10418 80830 18 May 2022 113.6 113.8
NMD-B11 SVANTEK SV-104I3 80831 18 May 2022 113.5 113.6
~ NMD-B12 SVANTEK SV-10413 80832 18 May 2022 1136 113.6
NMD-B14 | SVANTEK SV-10418 80875 18 May 2022 113.5 113.8
_ NMD-B15 SVANTEK SV-104IS 80880 18 May 2022 113.8 113.6
| NMD-B18 SVANTEK SV-104I8 106120 18 May 2022 113.5 113.6
NMD-B19 SVANTEK SV-10418 106124 18 May 2022 113.6 1138
NMD-B20 SVANTEK SV-104IS 106131 18 May 2022 113.5 113.6
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 113.67+ 0.75 dB

Calibrated by : Approved by :

(Mr. Phakhinai Khongkomnerd) \‘ (Mr. Peera  Detudom)
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Noise Dose R_250,/22

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number | SV 06/62 |
Model L SV34 | Serial No. I 33139 |
Calibration Range | 114 dB, 1000 Hz I Last Calibration | 17 September 2021 |

Duc Date | 17 September 2022 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dD]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
| NMD-BO1 SVANTEK SV-104IS 80840 19 May 2022 113.5 113.6
NMD-B02 SVANTEK SV-1041S 80842 19 May 2022 113.6 1138
~ NMD-B03 | SVANTEK SV-104IS 80852 19 May 2022 113.6 113.6
| NMD-B04 SVANTEK |  SV-104IS 80854 19 May 2022 113.5 113.6
NMD-B05 SVANTEK SV-10418 80858 18 May 2022 113.6 113.6
NMD-B0& SVANTEK SV-1041S 80818 18 May 2022 113.8 113.6
NMD-B09 SVANTEK SV-1041S 80529 19 May 2022 113.5 ] 113.6
NMD-B10 SVANTEK SV-1041S 80830 19 May 2022 113.8 113.6
NMD-B11 SVANTEK SV-10418 80831 19 May 2022 113.6 113.6
NMD-B12 SVYANTEK |  SV-104I8 80832 18 May 2022 113.6 113.6
NMD-B13 SVANTEK SV-104I5 80834 18 May 2022 113.5 113.6
NMD-B14 SVANTEK SV-104I18 80875 19 May 2022 115.6 113.6
NMD-B15 SVANTEK SV-10418 80880 12 May 2022 113.6 113.6
NMD-B16 SVANTEK SV-1041S 106120 19 May 2022 113.6 113.6
NMD-B17 SVANTEK SV-1041S 106122 19 May 2022 113.6 113.6
| NMD-RO2 SVANTEK SV-104IS 60152 19 May 2022 113.5 113.6
NMD-R03 SVANTEK SV-104I5 60153 19 May 2022 113.5 113.6
NMD-R05 SVANTEK SV-104IS 80155 19 May 2022 113.6 L. 113.6
| NMD-R06 SVANTEK SV-104IS 60146 19 May 2022 113.6 113.6
| NMD-R13 | SVANTEK SV-104IS 63438 18 May 2022 113.5 113.6
NMD-R26 SVANTEK SV-104I8 80836 19 May 2022 1136 113.6
NMD-R27 SVANTEK SV-104I8 80837 19 May 2022 113.6 113.8
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 113.67+ 0.75 dB
Calibrated by : Approved by :

(Mr. Phakhinai Khongkomnerd) \"'\I (Mr. Peera  Detndom)
]
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Noise Dose R_280/22

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number

Model | 5V34 | Serial No.

Calibration Range | 114 dB, 1000 Hz l Last Calibration
Due Date

SV 06/62

17 September 2021

I
L
I
l

17 September 2022

l
33139 j
|
|

Calibration Data

Sound Level Meter Data Calibration Data

Actual Reading [dB]

SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment

NMD-B01 SVANTEK SV-10418 80840 24 May 2022 113.5 113.6
NMD-B02 SVANTEK SV-104I8 80842 24 May 2022 113.6 118.8
NMD-B03 SVANTEK SV-10418 BOB52 24 May 2022 113.5 113.6
NMD-B04 SVANTEK SV-104I8 80854 24 May 2022 113.6 113.6
NMD-B05 SVANTEK SV-10418 80856 24 May 2022 113.5 114.8
NMD-B06 SVANTEK SV-1041S B0E186 24 May 2022 113.6 113.8
Acoustic Certified Value @ Thailand Instituie of Scientific and Technological Research (TISTR) 113.67+ 0.10 dB

Calibrated by : Approved by

(Mr. Phakhinai Khongkomnerd)

(Mr. Peera

Dretudom )
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Noise Dose R_296/22

5 I%

& < 8.P.S. CONSULTING SERVICE CO., LTD.
% ¥ 7 wagwnalodu 24 euuwvaloBu wmavanwa LHAINTNT NTALNWT 10900
£ & 7 Goi Phaholyathin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10200

Tl ; (B62) 93T-4370-72 Fax © (562) 513-4221. E-mail : sale@ispscon.com., v spsoon, cam

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK ] Number l SV 06/62 ]
Model I 5v34 | Serial No. | 33139 l
Calibration Range l 114 dB, 1000 Hz I Last Calibration | 17 September 2021 !

Due Date L 17 September 2022
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
| NMD-BO7 SVANTEK SV-104IS 80817 31 May 2022 113.5 113.6
NMD-B08 SVANTEK SV-104IS 80818 31 May 2022 113.6 113.6
NMD-B09 SVANTEK SV-1041S 80820 31 May 2022 113.5 113.6
NMD-B10 SVANTEK SV-104IS 80830 31 May 2022 113.6 113.6
NMD-B11 SVANTEK SV-104IS 80831 31 May 2022 113.5 113.6
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 113.67+ 0.10 dB

Calibrated by :

(Mr. Phakhinai Khongkomnerd)

Approved by :

\ {Mr. Peera

Detudom)
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Noise Dose R_302,/22

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Br

';II'I{I

Model

Calibration Range

I SVANTEK |
| Sv34 |
| 114 dB, 1000 Hz |

Number

Serial No.

Last Calibration

SV 06/62 I

33139 |

17 September 2021 |

Due Date 17 September 2022 |
Calibration Data
Sound Level Meter Data Calibration Data
SL.M No. DBrand Model Serial No. Date oL i Pobe §E
Before Adjustment After Adjustment
NMD-B14 SVANTEK SV-104I§ 80875 01 June 2022 113.5 113.8
NMD-B15 SVANTEK SV-104I8 80880 01 June 2022 113.6 113.8
NMD-B16 SVANTEK SV-104I8 106120 01 June 2022 113.5 113.6
NMD-B17 SVANTEK SV-104IS 106122 01 June 2022 113.6 113.6
NMD-B18 SVANTEK SV-10418 106123 01 June 2022 113.5 113.8
NMD-B19 SVANTEK SV-10418 106124 01 June 2022 113.6 113.6
NMD-B20 SVANTEK SV-10418 108131 01 June 2022 113.'5_ 113.8

Acoustic C

ertified Value : Thailand Institute of Scientific and Technological Research (TISTR)

113.67+ 0.10 dB

Calibrated by :

(Mr. Phakhinai Khongkomnerd)

Approved by :

(Mr, Peera  Detudom)
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