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Noise Contour Map
Reference Number : Lot 2480576-1

Gulf TS3 Co., Ltd Measurement Date : Aug 14, 2024

151UATUAUNITHAR MW R HL R 21959

95

s Ale
LY ¥ ] SO AT ERLY 90

85

75

priih v 70

60
55
50

45

1)
e 1 L - . 40
oy OO
RETOROKT PR
GTAY P 00,000,/ Pes ¢ 4@ 24880 35
CTS3_PT=300.000/T 737 13 116
LEEY ]

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd , Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250, Thailand PHONE +66 0 2760 3000 FAX +66 0 2760 3197
ALS LABO LTD. Partof the ALS G

RIGHT SOLUTIONS AMIGHT PARTNER



N1ANUIIN N

TususaIN1sa UL ULATD9D



wodjeqo)Bsje

(s4auow)
ajeiqned ‘baiy

uauped yy6u
*suonnjos JyBu

92-230-1
9z-das-p
sz-unf-¢1
92-23G-p
9z-das-p
Sz-unf-€1
92-330-p
9z-das-p
sz-unf-g1
92-330°p
9z-dag-p
sz-unf-¢1
92-590-b
9z-dos-p
sz-unf€1
92-520-p
9z-das-p
sz-unf-¢ 1
G2-d35-¢[
92-29Q b
sz-das-c1
97-Aevy-17
Szn(Z1
92330k
9¢-das-p
9Z-1RIN-CZ
92-330-b
9z-das-p
97-1BW-£7
92-330-p
9¢-das-p
9282
92-32Qp
9z-da5-p
9Z-1RW-€Z
$2-435-07
sz-unf-p1
5z-des-11
Sz-unf-pl
5233011
92-025-8]
92-435-81
97-das-al
sg-unr-py
92-035-81
97-d25-81
92-035-81
6293011
§2-095-1Z
92-1e1-61
92-434-0Z
§2-935-p7
9z-Aei-|
92-1N(-0Z
52-035-1Z
92-924-0¢
§7-935-12
92-034-07
QZ-unr-y1

182 XoN

SZ-UNf-p
STV
€2-930-21
§Z-unf-p
sz-elp
€2220-71
Sz-unr-p
ST
€Z-330-21
Sz-un(-p
SZ-elb
€2-22a21
sz-un-p
SZ-Rly-p
£223021
52-unf-p
SZ-IRN-b
£2-330Z1
bz-d35-C1
SZ-unf-p
z-d95-€ [
bZ-AON-17
bz-uer-z1
Sz-unf-p
Sz-1epib
pz-das-zz
Sz-unf-p
Sz-elp
pz-das-zz
SZ-un(-p
SRV
vz-d35-22
§z-unf-p
SRy
7-d35-77
2-035-02
¢z-2apl
bZ-en11
£2-530-b1
bZ-unf-1[1
521881
SZ-1ep-8T
SZ-Jen-8 1
£2-220-b1
Sz-iepig1
Sz-RW-81
SZT-leyi-g1
bZ-unf-11
p2-IRIN-1Z
Sz-lep61
§2-034-07
¥2-035-b7
HZ-AON-I
Sz-uer-0z
bZ-sR-1Z
§2-934-07
pZ-1ew-1z
§2-034-02
€Z-220-b1

ajeq
pajeiqned

910N MHg
£500713 i
9200713 8
L9TON3 >Dig
p$00713 MHe
920073 g
£910N3 8
b$0073 ig
9Z00T7 A
L9TON3 g
ps00713 g
9200713 Mg
L9TONT Mg
£50073 M9
970073 A
Z9TON3 I8
50073 M8
920073 M9
B8T00N3I 8
L9TON3 M8
B100N3 Mid
BRZONT i
6900N3 8
29T0N3 N8
bS00713 M8
260073 A
L9T0N3 i
550073 g
760073 g
L910N3 Dig
500713 8
4£0073 g
L9TON3 >i8
r500713 M8
740073 A
109054 9Ad
ZST0N3 9Ad
8810N3 DAY
ZST0N3 OAd
YEIONT 9AH
LE00N3 DAY
LE00N3 DAY
Z£00N3 DAY
LE0ONT OAY
1E00N3 OAH
1£00N3 DAY
bBIONI DAY
1900N3 OAY
€1Z0N3 DAY
ZO0ON3 OAY
91ZONT DAY
bSTONI DAY
ZE00N3 DAY
OI00N3 9AY
ZOOON3 DAY
0TOON3 DAY
Z000N3 SAY
ZSTON3 DAY
‘ONal

{WO0Y oUljO0D) Jsquuey?

%2014 ¥oH

S-dD!

HEOGK .uC__OOUv Jequieys
#2018 10k

S

(WOooy Bunood) 1aquiey:
%001 10F

SK-dd

(Wooy suUNOCD) I3quWERYZ
#2018 10k

SW-dD

(Waooy BUNCOD) Jaquiey”
32018 30

SWdD

(wooy sunE0D) Jquiey:
¥201g 10K

SKFdD
13j5wo)oydoipad
(Wooy 8UN00D) Jequiey:
1313wojoydonade
SWISLY )
AYURIBOYRWONYD) UO

{Wo0Y BUNOOD) IBQIRYD

1019 10H

S30-dI

{WO0y 8UN00D) Jsequiey)

#2019 10H

S30-dDI

(Wooy suNO0D) 1Bquieys

%2018 10H

S30-d2l

{Wooy BUIOOD) Jaquieys
32019 10H

SAO-AY

12190 04

1233 HE

N UoNsIBIY X0IE
43031 351 HE

{wooy P10D) J3quuey>
1918Wojoyaospaac
19)3W0)0YT041330S
13)3woj0ydanad

1212W0I04A0NPAAS
1212W0I0YdoNDIAC
19}21WL0)04ya0s)Iaa¢
(Wooy PIOD) Aquiey;
Uieq R1ey

USAQ Uiy 10

adueRg JMOIP3IY:
21194n¢

iojeqnou

105USS YA 133w OC
UAQ Iy 10H

2ueleg DWOIP3T
UIAQ A1 10H

2OUBRIEg DUOIPI3
13331 H

awep swdinbg

neguvis / w_.nrwc:mwr:wr_._.p._.ﬁmmvmwcﬁrcarw

19ddon)
12ddo))|
saddo>)|
ELENE

asauebueyy

Ssaueduey

uou

uoy|

uoJ)|

peal

peal

pesl

wn eg

wn eg

wn eq

JEINTS

JENTS

JBAYS
WO 1US12ABX3H]
JuejIRNS JIUCIUY
JURIIELING JIUCIUY
2P1SAA duuoIoULEIO]
o]
uys
dvs
HYS
wn pos
wn pog
wn pos
WINIS3UBe|Y|
wnjsaubeyy
wnisaubeyy|
wnpjed
wnpjed
wnimer
()15 UO) USBAXQ) PAAIOSSIA]
USB0LIN 1YEPIAI 18301 |
U350NIN 14eP13M 1210 |
apuonid|
apyins|
ouayd|
pAYSplewlod|
apueid|
apuowdl|
aodl
{0 £ HA 18) J0Y0D]
(Hd 1euUBLO 1) 1010
USBAXQ PAAIOSSIA]
252319 8110
25319 B IO
25319 9110
Qaos|
aos|

aoAl
D:081 SPNOS PIMOSSI] 18101
2,081 SPNOS P3AI0SSI 1e10L
SPIIOS PIPURASNS 1830
SpIIOS papuadsng 1810
2 SCIEHY|
aumesaduia| |

1Pjoweley

Qe 2)em
qe em
Qe s9em
qe e
ge s2iem
qeT 12lem
qe skep
Qe 123eM
Qe J31em
Qe 1B1eM
qeT 131eMm
Qe s3lem
ge s3iem
Qe Piem
Qe 12em
qeT 21em
qe saiem
qe Jajepm
qe J33em
G PIEM
Qe 2em
Qe s91em
qe 1alepm
qe 121ep
Qe sa3em
qet Riem
ge Bjem
Qe 9Iem
Qe s3)eM
Qe 21em
Qe s9)epm
qe 12l
Qe s21ep
Qe 3em
Qqen em
Ge suoARy
Qe BUOARY
Qe suokey
qe7 auosey
qe7 buodey
qe sudAry
qe auohAey
Qe bucAey
qe suohey
qe auoaey
qe suoAey
qe duohey
Qe buoAey
qe buchey
qe suokey
qe Buokey
qeT buokey
Qe buokey
Qe suokey
qe7 suoAey
qeT suckey
qeT suoaey
qen suokey
Qe suoAey
qe7 suohey

awen a)dwes

wo>'jeqo|bsje

81
81

8l

A
uoieIqied s uo
uonesqned ays ug
uoneigned i3S up
uoneiqned s Lo

4
neiqned 11 uo
uoneRIquED 3115 VO
eigied 31 uQ
uoneigneD s uQ

(SYruoW)
s1eiqne) baug

“1uped b
"suonn|os Jy6u

§Z-hON-0Z
SZ-IRINE T
§2-920-€2
9z-1dy-8

5293067
9Z-1R1-91
5292002
6222002
6292002
§2-920-07

9z-Aer6
SZANr-6
9z-Keyr6
SZNT-6
S2IN-6
9Z-1e4-61
9z-ue[-9z
§Z106
92-ue(-97
§z-085-61
ST-P06
§z-ny-¢Z
9z-ue(-91
9z-uer-oz
SZANr-11
522207
9Z-1ev4-61

92-094-02
9z-uerzz
92-24-81
sz-unf-1
5z-unf-1
SZ0(-01
GZ-0(-01
9g-Unf-L1
9z-6Nny-,
§2-330-92
§2230-62
SZN(-¢
jralel]
Senf-p
Sz-Inf-¢
SZN-€
SZNf-p
SZANf-b
SZ-Nf-¢
92-034-02

92-994-02

183 meN

DZ-AON-0Z
bZ-1e-pT
bZ-030%2
sz-idy-6
b2-230€2
SZ-RW-LT
9232002
vg-330-07
b2-32002
$2-5200Z

bZ-nf-6
ST-eW-61
5Z-Uer-Lz
PZPO6
§Z-Uer-17
bZ-d35-61
YTP0-6
yZ-by-cZ
§z-uer-91
Sz-Uef-Lz
vZ-IN(-11
vz-32047
-1e-6 1

§2-933-0¢
Sg-uerzg
§Z-924-61
bZ-AON-0E
bZ-AON-0E
GZ-Uer-01
G7Z-uer-01
239021
§T-934-L
bZ-330-9Z
©g-unf-8z
gg-uer-¢
Sg-uef-p
qg-uer-p
SZ-uef-¢
SZ-uer-g
Sg-uer-p
GZ-Uer-p
GZ-uer-¢
§2-994-02

§2-924-0¢

31eq

pajesqned

9£5054
126054
1€2054
[AXAGE]
0£20S4
225054
822054
0zz0s4
122054
112054
£00054
2000S4
9¢1054
00054
SE1053
0E10S4
960054
€Eb0Sd
98¢054
688054
20£054
p8E0Sd
£0£0Sd
€12054
$660S4
620054
Z19054
96b0SH

€000N3
€95054
S960S4
2Z5054
165054
965054
ROBOSH
946054
069054
b160S4
606054
1BOISS
25p0Sd
152054
182054
880153
€5p0S4
192054
781054
1000N3
99¢053
91054
126054
GLET1Sd
1000N3
L1154
v81054
190154
€8£054

mig
A
Mg
0N
8

g
DAY
e
OAd
Mg
Mg

ON al

1233 XN
1B XN

103IUOLY S5 Jedk
10JIOY | SIS 1Bt
10O $5311S 1e3
JOIUOK $S3NS Je3t
10)UOKY $53)S Jesk
JONUOK 551 1e3k
ooy 551G Je3)
JOJIOY 552415 Y3k
19131 19497 punos
J9)3Y 1A punos
1313 12497 PUNOS
J2)3Y 1A PUNOS
1313 19497 pUNOS
1213} 12427 punos
I0jeIqneD pUnos
1219} 12427 PUNOS
13)3y 19A97 pUNOS
13)3y 12A27 PUNOS
8IS 12497 PUNOS
1213 19A97 PUNDS
1918 19437 PUNOS

1213y 19437 PUNOS
12121y 19A97 pUNOS
121314 19A97 pUNOS

J0jRIqNED) PUNCS

18]G UORIQNED WS)SAS  ISZAJRUY
JB)S 'UONegNne> Wa)sAS ' 19ZA1euy

ouejeg |@IRIC
19zZAjeuy sed an)-
15ZAYeuy SBB 3N)-
aqosc

2qn] 10¥e

1unN YOUOD 3|0SUOT

UoIPaIQ Pl / PAICS PUlY
uoPANA PUIRA / PARAS puy
uoRdIQ pulky / paads puiy
U0 Ui / paads pupy
13ZAYRUY "OS

19zAjeuy “OS

13zARUY “OS

132Ajeuy “OS

19ZARUY ~ON

13zAeuy CON

192A)euy “ON

iazhieuy “ON

adueleq JelsIg

WMo YdiH

WMOA YaiH

SWMOA YdiH

wnjop Yol

adueleg 1RIBIC

BSWNOA Ydi-

SWINOA UbI-

SWNYOA Ydi-

3UIMoEA Yoi-

sweN uawdinby

negsu / ‘Snrwc._mwrcﬁﬁrﬂ.ﬁmmvmwcgwrcmrw

FdueUINg
adueULINg
559415 Je3k
REVSLE
BN
BENSECS
$saNG 183k
ssang Jear
EEINSSEN
53115 123

sy g
sy g ba-
siy g ba-
s1y g ba-
siy g ba-
siy g ba-
s1y g ba~
siy g ba”
sy g ba~
siygba
s1y g ba-
siy g ba-
siy g ba-
siy g ba”
sy bz b3
sy pz ba
sy bz ba
siy pz ba7
3pxeIq anJIng
USB01IN 1O $SPIXC
2)e)NdIe4 PIPUSASNS 1E)0]
2eiNdIeg papusdsng 18101
aeinsiied papuadsng je1o]
3jeNan1eg papuadsng jelo)
31e|Ndiuey papuadsng 1ej0)
31eINdNIeY PapuLdsng 1810]
s)endnued papusdsns 18301
LOI3AQ PUIM / PSS PULN
LoNdR1Q PUIM / paads pun
UoIRIQ PUIA / PaUS puip
uoANQ PuAy / paads puiy
2pixoIQ Jn)INg
apixolq njng
3pXON] INNe
3poIg JnyIne
3PIXOIQ UIBONIN
3pxoiQ u3BoNN
SpIX0IQ UIBONIN
3PXOKT USBAIN
S1endiued PIPUSUSNS 18101
ANendnueg pspusdsns je1oL
21eNdILeg papuadsng jejo)
2eNdIeg papuadsng je1o)
Jenanied papuadsng jejol
(01-44d) SNeyy 2enonsed
{01-1d) 13118}y SR INdNIRY
(01-11d) 12118y S3e|NdNIey
(0T-Wd) J3Nely j_IN>NIed
{01-14d) 21eYy 3RNdNIed

I9)PuseIRyd

3oueuIWNy|

2oueuNy)|
1834
1esH
1eaH
jesH
1894
jesH
JedH
JesH
3sioN
3sioN
3sioN
EHLIY

3SI0N
(5143D) PeIS
(s¥430) »els
PerlS
e
PerS
HPels
e
s
s
JuaIgUIY
uquy
uBIquIy
3gwy
waquy
sy
JuRquLy
JuRIqUIY
uaiquy
JuBIguUY
us1quy
sy
BIqUIy
pUCTL TN
JuRiguy
BIquy
usiquy
usiquy
Juaquiy
waiquy
JusIguIY
uaquy

aweN 21dwes



wo>eqo|Bsje €

48 $2-230-9 bZ-230-9 821073 M8 BzZAJRUY AInDIBA ARy Qe Jalem
81 9¢-230-p qg-unf-p L9T0NI 8 (Wooy dulO0D) JRquueyZ WNWoyD Juaieau] Qe J3Nem
8l 9z-dag-p SZ-1BW-p 50073 M8 Y2019 10k WNIKIoIYD JuateAU] e 133eM
8l sg-unr-¢ 1 €2-320-21 920073 8 SW-dD Wniwoay) udieAl| e Jem
8l 92-330-p Sgunf-y L9TON3 >>ig (wooy BUNO0D) aquey: ourz Qe Jajepm
81 92-das-y SZ-R 500713 S8 P0ig 10k Uz qeem
8l sz-unr-gl €2-220-21 9200713 X8 SW-dD ouz  geueem
81 9Z-330-v SZ-unf-p L9T0N3 i (wooy auijo0)) Jquey: wnupez qeT 13em
81 9z-das-p G2 RW-b bS0073 M9 32018 10+ wniwpeZ Qe Ja1em
81 SZ-Unf-g 1 €2230Z1 9200713 >Ma SW-d> wnjwpeZ qe Lem
81 92-530% Sg-unf-p L9TONT I8 (wooy 5unood) Jaquey: wnuag qe Riepm
81 9z-das-p STURNb pS00713 Mg 2018 30K wniuxasg Qe Jorepm
8l Sgunr-¢1 €2-23a-2t 920073 M8 SW-dD wniuas Qe e
8l 92-330-y GZ-unf-p 2910N3 I8 (wooy buneod) Jaquiey: sty Qe e
8l 9z-do5-y SZeW-p bS007T3 M8 32019 10k Jussly Qe Jalem
a1 SZ-unf-g1 €2-93Q-Z1 920073 M8 SW-d2 dluasy Qe Jajem
81 92-230-b Sz-unr-y L9TON3 48 (wooy 3uNooD) 1AqUIRY: 1IN qen 2rem
81 9z-das-p ST 50073 I8 %201d 10+ 1PN Qe Jsrem
81 SZ-unf-g1 €Z-230Z1 920073 g SW-dD BPING - qeTaalem
(syauow) 31eQ
1D XON oN ql Qwep juswdinby la13WelRd awen 1dwes
ajeiqgpeD ‘baig paieiqned
usuped bu Neewvn / anwSmhrc?,_-_w._.ﬁ_wmvmwﬁnrcarh

'sucRn|os 3ybu



Project ite Guif TS3 Co.L1d. Barometric Pressure (mm Hg) = 7483
Callbrate Location TraruniunsAnd Temperature (°C):
Callbrate Date: High Volume ID : BKK FS0383
Gallbrattonsheet Nox: €-020525-BKK_F50383 High Volume Model:
Callbrator ID: High Volume S/N: 4787
Callbrator Model : TE-50284 Calibrator Slope :
Callbrator $/N: Calibrator Intercept : 002266
TestNo, DeltaH,0 @ 1 Chart Linear Regression
[(g30)]
1 18 0919 2 Slope: 393336
22 104 36 Intercept : 40346
3 27 1 40 Correlation Coefficient : 09998
32 1218 a4
s 38 1325 0
1{cEm)
654 — -
y=139333x 40346
e —
00 0s 15
Qa (m3/min)
P "
U0 57-{: =
Callbrated by Approvedby:
( Mr. Nantawal Sarin) (Mr Supol Salamteh )
RYG Fleld Services Sclentist (1) RYG-Field Services Scction llead
FORM NO-F 06-074 REVISIONNO.2Z ISSUE DATE: 20/11/23
High Volume Air Sampler Callbration Worksheet
ProjectSite Barometric Pressure (mm Hg) : 7501
Calibrate Locatlon: Temperature (°C): 329
Callbrate Date : 2-Mav-25 HighVolume ID : RYG_FS0184
CallbratlonSheet No.: High Volume Model: TE 5009X
Calibrator ID: RVG.FS0205 High Volume $/N :
Callbrator Model : Calibrator Slope : 095561
Callbrator S/N: 1166 Callbrator Intercept : 002266
Testho, [ 1:Chart
finchy m M
19 0944 32 Slope: 41.4827
2 23 1036 36 intercept: 71476
28 1141 40 Correlation Cocfficient: 09997
4 33 1237 4
EL] 1325 8
654
y=41483x-71476
oo [33
Qa {m3/min)
o "
merey St S
Callbrated by Approved by :
( Mr. Nantawat Sarin} (Mr. Supot Salamtch )
RYG Fleld Services Sclentlst (1) RYG-Ficld Services Section Head

High Volume Alr Sampler Callbratlon Worksheet

FORM NO2F06-074 REVISIONNO:2 ISSUE DATE: 20/11723

High Volume Alr Sampler Calibratlon Worksheet

Projectsite: Barometrte Pressure (mm Hg) © 750.7
Calibrale Location: Temperature (%0): 1
Caltbrate Date : ZMav-25 High Volume 1D :
Callbration$heet No: High Volume Model : TE5009%
Calibrator ID: RYG.F50205 High Valume /N :
Callbrator Model : Callbrator Slope : 095561
Callbrator $/N: 1166 Callbrator Intercept: 002266
Delfa H;0 Q 1 Chart
] fm? fmin) ™
19 0945 32 Siope: 137737
2 23 1038 36 otercept: 95136
28 1143 40 Correlation Coefficlent : 09990
4 32 1220 “
37 1310 8
1{cFm)

y=43774¢ 95136

Qa (m3/min}

1
iU it s
Calibrated by uu,W)G‘)J Approved by : h

( Mr. Nantawal Sarin) ( Mr Supol Salamtch }
RYG Field Services Sclentlst (1) RYG Fleld Services Section Head

FORM NO:F 06-074 REVISIONND:2 ISSUE DATE: 20/11/23

High Volume Alr Sampler Callbratlon Worksheet

ProjectSite: Baromelric Pressure (mm Hg) ¢ 7492
Callbrate Locatlon: Temperature {*C): 330
Callbrate Date : High Volume ID : KK FS1377
CallbrationSheet No : 020525 BKK F51377 High Volume Model:
Callbrator 1D: High Volume $/N: 6262
Callbrator Model : TE 50284 CallbraLor Slope :
Callbrator S/N: Callbrator Intercept : 002266
TestNo @ T:Chart
h (CFMY
1 12 0945 £ Slope : 438813
23 1037 £ Intercepl : 94197
3 27 1122 10 Correlatlon Cocfficlent: 09998
12 1219 w“
5 37 1309 18
1cem)
(Y T - ——

=43 481x-9 4197

05
Qa (m3/min}

it st s
Callbraled by uuN\'JW Approved by : -

( Mr. Nantawat Sartn) ( Mr. Supot Salamich )
RYG Fleld Services Scientist (1) TG Fleld Services Secllon llead



Calibration certrficale No : 26BKL0D01

S/ARTORILS

Accredited by Calibration object
NSC-TISI-TIS 17025

Calibration D426

Model LA130S-F
5 X ) Serial Number 254059664
Calibration certificate
QM Ident no | Inventory no RYG_EN0001 | —
Object This calibration cerlificate documens the
Maximum capacity (Max load) 150 0000 g
Manufacturer Sarlorius Measured range 150 0000 g
This Scale interval oooig
Type LA130S-F
Wark Instruction (Method) SOP W 08 Place of calibration
Serial | QM Ident no 25409664 | RYG_EN0DO1 :"": certificate relate and epply this equipment Address According to page 1
Department | Cost cenler Laboralary Depariment | —
Customer ALS Laboratory Grouy hailand) Co ,Ltd (Rayon. .
Branch) v P (T ) Co (Rayong Building | Floor — | 1st Flaor.
Room Balanece Room
Thanitalt, ) . _
BY Maximum temperalure variation at place of calibration 5K

616/10 Moo 5 T Maenam Khu, A Pluak
Rayong 21140, Thailand

Calibration procedure

Order no .
APPROVED BY EURAMET cg-18, V4 0 - Guidelines on the Calibration of N ic Weighing
Number of pages Test equipment
NEXT . 20002126 _ _ _
XT CAL DATE Test equipment type Test equipment ID Valid until
Date of calibration 20 Feb 2025 Thermometer MHB-382SD s/nB011342 Traceable to S unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Cerlificate No M2308197S ,E2(Traceable to S) unit through TCS) 23 Aug 2025
This it may not be other than in full excepl wilh the permission of NSC-TISI-TIS-17025 and lhe
issuing y Calibrati il without si are nol valid
The user is obliged lo have the object recalibraled al appropriate intervals
Date 06 Mar 2025 Approval of the Calibration Certificale Person in charge
Mr Chanchai Inthana Kachen Lalee
Sartorius (Thailand) Co , Lid Sartorius (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Verica® 129 Rama 9 Road, Huaykwang Vericaf®
10310 Bangkok Version 6 5 Page 114 10310 Bangkok Version 6 5 Page 2|4
Calibralion certificale No : 25BKL0001
Calibration Certificate Interpretation of measurement results | Appendix to the calibration certificate
Adjustment Status Uncertaintv of measurement in use
The measuring device was inlemally adjusted before the calibralion 5 N
Device adjusted before measurement Yes
. . g T it idered 15K i
Environmental and measuring conditions Tempe’“"e desiation cons :’“ , § K (1soCAL active)
ient 1 109
Date of calibration 20 Feb 2025 emperature coefficient considere: oYK
Temperature at place of calibration | Temp  diff N Uncertainty of the weighing result Ug(W) Ugi{¥) = 0.00013g+3.96 10 R
! 245°C[10K
Tweights - Tplace
Measuring conditions The installation site is suilable The device was levelled Balance was
loaded up 1o Max before tes(
Commenls Humidity 58 D %RH Uncertalnty ralativa
R
s % 00091 %
Measurement results | Measurement uncertainties
Repeatability Eccentricity 50%
Test load (nominal): 10 g | 100 g Test load (nominat): 509
Genlar 500000 g 100 % 0000729 000048 %
Fronl fef 5000019
2 992399 1000000 g Back Jeft 5000009 Graphic realization of the relalive uncertainty of | process
3 1000009 9999999 Back nght 4393999
4 1000009 1000000 g Fron right 5000019 Safety factor
5 1000009 9993899 Maximum deviation from centric loading indicalion bl L}
6 99939g 996999 5
7 1000009 10000009 3
8 1000009 1000000 g z
9 1000009 100 0000 g 1
10 1000009 10000009
s=0000D4g  5=000005g
Error of indicalion
T d Error factor ralatlva
0026%
10000
00013 % Displayed example
w Process accuracy 100%
-0 0004 Sé{ety factor ) 3
Minimum sample weight 00380g
Sartorius (Thailand) Co , Ltd Sartorius (Thailand) Co , Ltd
129 Rama 8 Road, Huaykwang Verical® 129 Rama 8 Road, Huaykwang Verical®

10310 Bangkok Version 6 § Page 3|4 10310 Bangkok Version 6 5 Page 414



High Volume Air Sampler Calibration Worksheet

ProjectSlte: GuIFTS3 Co Ltd Barometric Pressure (mm H) © 7483
Callbrate Locatlon : Tsadumhugsdng Temperature (°C) : 322
Callbrate Date: 2-May-25 High Volume ID: BKK_FS1375
CalibrationSheet No: €-020525-BKK F51375 High Volume Model :
Calibrator 1D: RYG_F50205 High Volume $/N : 6256
Callbrator Model ; Calibrator Slope : 152567
Callbrator S/N: 1166 Calfbrator Intercept : -003613
TestNo DeltaH;0 Qua V:Chart Linear Regression
CFMY
1 26 10724 40 Slopes 310557
z 34 12211 44 Intercept: 52635
3 46 14145 50 Correlation CocfMicient : 09986
54 15295 54
5 67 16996 0
1(cFm)
y=31956x+5 2635
00
00 10
Qstd (m3/min)
o [ 24 u
Calibrated U0 Approved by : 5735 =

ProjectSlte: Gul(TS3 Co.Ltd. Barometric Pressure (mm Hg) : 7501
Callbrate Locatlon : Temperature (°C) : 329
Callbrate Date: 2-May-25 High Volume 1D ¢
CallbrationsSheet No.: High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 4802
callbrator Model : TE-5028A Callbrator Slope :
Callbrator S/N : 1166 Callbrator Intercept : 003613
TestNo DeltaH,0 Qua 1: Chart
f neh) m hminy (CFM

1 24 10318 40 Slope : 330071

2 31 11677 H Intercept : 56183

3 a2 13533 50 Correlation CoeMicient : 09992

4 50 14732 54

5 62 16364 60

1 {cFm)
654 —- B
y=33007k+5 6183
10 15 20
Qstd {m3/min}
o o N
Calibrated by Lo Approved by : \S7t =<

(Mr Nantawat Sarin)
RYG Field Services Scientist (1)

FOTM NO: F 06 073 REVISION NO 2 ISSUE DATE: 20/11/23

High Volume Ajr Sampler Calibration Worksheet

{ Mr Nantowat Sarin)
RYG Field Services Scientist (1)

FONM NO: F 06 073 REVISIONNO 2 ISSUE DATE: 20/11/23

(Mr Supot Salamtch )
RYG-Fleld Services Section Head

( Mr Supot Salamtch )
RYG-Ficld Services Section Head

High Volume Air Sampler Calibration Worksheet

ProjectSite: Gulf T$3 Co Ltd Barometric Pressure (mm Hg) : 750.7
Calibrate Locatlon : 8 T (°0:
Callbrate Date : High VolumeID : BKK_FS0371

CallbrationSheet No : € 020525 BKK_FS0371

Callbrator ID: RYG_FS0205 High Volume S/N:
Callbrator Model : TE-50284 Calibrator Slope :
Callbrator S/N: Callbrator Intercept : 003613
TestNo. Delta H0 Qua 1; Chart
finch) 3 fmin) feFMY
26 10708 40 slope : 367291
2 32 11840 “ Intercept s 04927
3 4 13512 S0 Correlation Cocfficient : 09990
4 50 14710 54
s 60 16080 60
1{cFM)
654 — - e mm—— o e e o
v=36729% +04927
10
Qstd {m3/min}
o o W
) neH $7f =
Calibrated by Approved by :
{ Mr. Nantawat Sarin) ( Mr Supot Salamtch )
RYG Ficld Services Scientist (1) RYG-Ficld Services Section Head
FORMNO:F 06 073 REVISIONNO:2 ISSUE DATE: 20/11/23
High Volume Air Sampler Calibration Worksheet
ProjectSite: Gulf TS3 Barometric Pressure (mm Hg) : 749.2
Callbrate Locatlon : SeRaunaITINIL Temperature (°C): 330
callbrate Date : 2-May-25 High Volume ID :
CallbrationSheet No : €-020525 BKK_F50366 High Volume Model : TE-5009%
Callbrator ID: High Volume $/N: 4156
Callbrator Model : TE-5028A Callbrator Slope : 152567
CallbratorS/N: Callbrator Intercepl :
TestNo Delta HO Qaa ) Chart Linear Regresslon
finch m? fmind M
1 25 10516 40 slope : 326206
2 32 11849 a4 Intercept: 55612
3 42 13523 50 Correlation Cocfficient ; 09990
4 52 15006 54
5 64 16608 60
1{cFm)
654
y=32 621x+5 5612
00
00 05 10 15 20
astd (m3/min)
o o u
U6 Sff =
Calibrated by Approved by :

(Mr Nantawat Sarin)
RYG Field Services Scicntist {1)

High Volume Model:

{ Mr. Supot Salamtch }
RYG-Fleld Services Section Head

FOMM NG T 06 073 REVISION NO-2 ISSUEDATH 20/11/23



MULTIPOINT CALIBRATION REPORT

Callbration Date 3Jan-25 Equipment Name NOx Analyzer
Manufacturer HORIBA Modal APNA-370
Serial No. WPYOIMWD Equipment ID BKK_FS0782
Callbrator Manufacturer Teledyne API Model 700
Serlal No 947
55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certified By Alroas Inc,
Coertified Date 9-Feb-22 Expired Date 9-Feb-20
Polnt CALIBRATION RESULTS
4l
Ideal Actual NO Ermror NO %Emor NO Actual NOx Emor NOx  %Emor NOx
ZERO 000 010 010 010 010 010 010
1 100 00 99 60 -040 040 100 60 060 060
2 200 00 189 70 03c 015 20110 110 055
3 300 00 298 70 -130 043 298 50 -150 050
4 400 00 398 70 -130 033 39910 030 €022
AVERAGE (%) 024 0.10
400
300
200
100
0 100 200
d  ——AchalNO
Callbraled By Approved By

-

(MrJirawul Sakam)

=

(Mr.Sarayuth  Jittranont )
Asslatant Gsneral Manager

ALS Laboratory Group
FORMNO : F 06056 REVISIONNO - ISSUE DATE: 02/0412

MULTIPOINT CALIBRATION REPORT

Callbration Date 4-Jan-25 Equlpment Name NOx Analyzer
Manufacturar HORIBA Model APNA-370
Serial No, AWX@B7CR Equlpment ID RYG_FS0453
Callbrator Manufacturer Teladyne API Modsl 700
Serlal Na. 847
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc.
Coarilfied Date 9-Feb-22 Expired Date B-Feb-30
Point CALIBRATION RESULTS
n
Ideal Actual NO Eror NO %Ermor NO Actual NOx EmorNOx  %Emor NOx
ZERQ 000 010 010 010 010 010 010
1 100 00 99 60 040 -0 40 10110 110 110
2 200 00 198 60 =140 070 199 80 020 010
3 300 00 299 00 -100 033 298 60 -140 047
4 400 00 401 20 120 030 40110 110 028
AVERAGE (%) 021 0.18
400
200
200
100
[
[ 100 200 400
—+—Aclual NO
Callbraisd By Approved By

(MrJirewut  Sakam )
Field Environmental Sdentst (3)

=i

(Mr.Samyuth  Jittranont )
Asslntant General Manager

ALS Laborarory Group
ISSUE DATE 02104112

MULTIPOINT CALIBRATION REPORT

Calibration Date 4Jan-25 Equipment Name NOx Analyzer
Manufacturer HORIBA Mods! APNA-370
Serial Na. SEEAWS3E Equipment ID RYG_FS0261
Teledyne API Mode! 700
Serlal No. 947
Std. Gas Concentration (FPM) 55,88 Cylinder No. GN0027222
Cylinder Pressure {psh) 1800 Certifled By Alrgas Inc.
Cartified Date 9-Feb-22 Expired Date B8-Feb-30
Polnt CALIBRATION RESULTS
Idea! Actual NO Emor NO %Emor NO Actual NOx Enmor NOx  %KEmor NOx
ZERO 000 010 010 010 010 010 010
1 100 00 08 70 -130 -130 100 20 020 020
2 200 00 197 70 230 -115 20120 120 060
3 300 00 288 10 -190 063 302 10 210 070
4 400 00 398 60 -140 035 40140 140 035
067 039
400
00
200
100
0 -~
[ 100 00 400
4 ——AckalNO
Callbrated By Approved By

e a

{MrJirewut Sakam)

SFU&;}?

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORMNO : F 06056 REVISION NO : - ISSUE DATE: 02104112

MULTIPOINT CALIBRATION REPORT

Callbration Date 3-Jan-25 Equipment Name NOx Analyzer
Manufacturer HORIBA Modsl APNA-370
Serial No, PX13CWAD Equipment 1D BKK_Fs1088
Calibralor Manufacturer Teledyne AP| Model 700
Serlal No. 947
55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certified By Alrges Inc.
Certifisd Date 9-Feb-22 Explred Date 8-Feb-30
Palnt CALIBRATION RESULTS
oln!
Idea! Agtual NO Emror NO %Emor NO Actual NOx Emor NOx %Emor NOx
ZERO 000 010 810 010 010 010 010
1 100 00 9910 090 080 100 20 020 020
2 200 00 198 30 -170 -085 198 10 -190 095
3 300 00 298 40 -160 053 301 30 130 043
4 400 00 396 90 =310 078 39870 -130 -033
AVERAGE (%) 059 01
400
a0
200
10
[}
100 200 400
d —e—Actual NO
Callbrated By Approved By

A
{MrJirewut Sakam )
Flald Environmential Sclentisi (3)

=

(Mr.Samayuth  Jittranont )
Asalgtant General Manager

ALS Laboratory Group
FORM NO : F05.056 REVISIONNO: - ISSUE DATE 02/04/12



MULTIPOINT CALIBRATION REPORT

Callbration Date 3Jan-26 Equlpment Name 02 Analyzer
Manufacturer HORIBA Model APSA-370
Serlal No. Y53SNSFB Equlpment ID BKK_F$0781
[ Teledyns AP! Model 700
Serlal No. 947
Std. Gaa C (PPM) 56.3 Cyilnder No. GN0D27222
Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certified Date 9-Feb-22 Explred Dats 8-Feb-30
CALIBRATION RESULTS
Palnt
Idaal Autual Error %Emor
ZERO o000 010 010 010
1 100 00 9970 030 030
2 200 00 199 20 -0 80 -0 40
3 300 00 298 50 -150 050
4 400 00 398 50 -150 -038
-0.30
400
200
200
100
°
Q 100 200 400
Callbrated By Approved By

.

(MrJlrawut Sakam )
Fleld Environmental Sclentist (3)

==

(Mr.Sarayuth  Jittranont )
Asslalant General Manager

ALS Laboratory Group
FORMND: F 06056 REVISIONNO:- ISSUE DATE: 02/04/12

MULTIPOINT CALIBRATION REPORT

Callbretlon Date 4-Jan-25 Equlpment Name 802 Analyzer
Manufacturer HORIBA Modsl APSA-370
Sarial No 90U0XJ31 Equlpment [D RYG_FS0452
Calibrator Manufacturer Teledyne API Medel 700
Serlal No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder Na GN0027222
Cylinder Pressure {psl) 1800 Certified By Alrgas Inc.
Cartified Date 8-Feb-22 Explred Dale 8-Feb-30
Point CALIBRATION RESULTS
ol
Ideal Autual Emror %Emor
ZERO 000 010 010 010
1 100 00 98 80 -120 -120
2 20000 198 00 -2 00 -100
3 300 00 298 00 -200 67
4 400 00 39880 -120 030
AVERAGE (%) -0.61
400
300
200
100
° 100 200 200 400
Ideal —— Aulual
Calibrated By Approved By

e a

(Mr.Jirawut  Sakam )
Fleld Envirenmental Sclentlsi (3)

=it

{Mr.Sarayuth  Jittranont )
Asslatant General Manager

ALS Laboratory Group
FORM NO : F 06-056 REVISION NO:- ISSUE DATE 02/04112

MULTIPOINT CALIBRATION REPORT

Callbretion Date 4-Jan-25 Equipmem Name 802 Analyzer
Manufacturer HORIBA Modal APSA-370
Serlal No. 24PHOKNA Equipment ID RYG_FS0257
Callbretor Manufacturer Telsdyne API Mode! 700
Serlal No. 947
Std Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psl} 1800 Cortified By
Certified Date 9-Feb-22 BExplred Date 8-Feb-30
Polrt CALIBRATION RESULTS
al
Ideal Autual Emor %Ermor
ZERO 000 o010 010 010
1 100 00 99 40 -0 60 0860
2 20000 198 60 -140 070
3 300 00 299 40 060 020
4 400 00 398 80 -120 <030
AVERAGE (%) 03
400
00
200
100
4 100 200 300 a00
Calibrated By Approved By

{Mr.Jimwut Sakam)

Ay

(Mr.Sarayuth  Jittranont )
Asslstant General Manager

ALS Laborafory Group
FORM NO: F 06056 REVISIONNO:. ISSUE DATE: 02/6412

MULTIPOINT CALIBRATION REPORT

Callbration Date 3-Jan-2§ Equipment Name $02 Analyzer
Manufacturer HORIBA Model APSA370
Serlal No XHV1S58F Equlpment ID BKK_Fs1087
Teladyne API Model 700
Serlal No. 947
Sid. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure {psl) 1800 Certifled By Alrges Inc.
Certified Date 8-Feb-22 Explred Dale 9-Feb-30
Polt CALIBRATION RESULTS
o
Ideal Autual Error | %Eror
ZERO 000 o110 010 | o010
1 100 00 9910 -0 80 ] 090
2 20000 198 80 -120 | -0 60
3 30000 29810 -180 | 063
4 400 00 398 30 170 I 042
AVERAGE
400
200
200
100
4
a0 200 300 400
d ——au
Callbratad By Approved By

e a

{Mr.Jirawut Sakam )

=

(Mr.Sarayuth  Jlttranont )
Asslatant Gensral Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12



Accredited calibrolion isboralary
N 1SOALC 170252017
NSCTISI TLS 17025 CALIBRATION 0367
CAUIBRATION 0357
Air speed measuremenl laboratary
Ca ‘bt services degortment

S te wwn rtee cum

Cws021-67
CERTIFICATE OF CALIBRATION
Cup anemometer Callbrotion procedure:
Novalynx Ihe Cup ongmometer war ¢ 5 Md ogu st
MODEL/TYPE Sersor WS02F Stamtard wr vele ity honsducet mo~ &455-17

and 1 ' 1t Tube with precision dfferer ol pressure
metar mo3e! DPNA2500 17 an et r teftsec on of
Ciffel-type wind tunnel with o7 ¢m’ crass lest

Oata loaze: 85262 section aea The Wi €L 907 tosed on I£C 61400

IDNUMBER KK _Fsasaz 121 W energy generas an systems - Por: 12+
1 cower performonce  rmeowremeats of
CUSTOMER ALSlaboralory group (Thailand) Ca Lia elertn ty prudin g wond tuines BAareh 1017

102 Phalthanakan 40, Phatthanakan Rl Nhwaeng SuanLuang  was uses as v ¢ ‘ation g ideline
Khel $uan Luang, Banghok 16250 Thailand
Traceominy
o cemfumle 5 ovdes o taceal ly of The

stondords ~d to re :azon ¢f the mreraanonal
Syszen of urts (51) thiough the NIMT National
Metialogy nstitute of The +%j v Certificote

ENVIRONMENTAL CONDITIONS:
Ambleat conaition inthe labaratory are az fclow

Temoerature 230230 4
Relotive umizity 5504150 RRH
Almosshenz Pressure 10101 10 hPa

based on the stangord uncertainzy mutiphed by
coverage foctor k=2, Wrich far a normai
da o correwond lou caceirge ol Ty
of Borro: *otely G5 The standerd uncemoinry
hoy brendeter eaom nrcondonce wi the GUM
Cvatunhan of mecsurement dato ¢ # lo 1he

Fitlol type wind Lonnel ol Jiranatee Asior ates Co, Ltd

Wind runnel cross section area’ 200 m’
W d direction ! ontal sres 100 em .

Dlsmeter ot mouni g p e’ mm ﬂcﬁ‘w

Blockaga ALk a1 test sbec’ B

Precandillomng \—

Measurement Candition The puerage values during teasurement are (14 1] €, (43 0] %RH and (1057 6} hPa

Jef1alsg

TABULATION OF RESULTS:
T tablis or Rext page give *tr T easured vi us

Approved sign
I‘ Mr Parnya s ancharcen
4 ol ation Beorrment hancger

et ared of the w e tuam
? Projecm crous seccie 1 of the tetad deyedt Inchde mounting fipe
? Dametes  mourtrg plow

Yoot

THIS CEATIFICATE OF CAUBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBVAINED
IN WRITING FROM THE LABORATORY

Accredited calbranior laboratory
ISOAEC 17025 2017
NSC TiS! 715 17025

CAUISA ATION 0367 NSC - TISI - TIS 17025

LT s CALIBRATION 0367
B waten 771 R A s B3 feend Wind dieciron mecsurement laboralory
Aarghe 1L~ OMhakasd) Cat Lrollan services depertment

o e Ry

Certificale Number

CWD-021 67

CERTIFICATE OF CALIBRATION

3

Wind Direciion Sensor

Novalyns
MODEL/TYRE Senser: WS 02F

Datalogger 203 W5 2505

Sensor, WSD-45267

st logger: AS262

KK FS0909

Usedrem

A ygraup (Thaland) Ca., Lid acwitior ~gusime

104 akan 40, Pratthanakan Rd, Khwz eng Suan Luang.

Khet Suan Luang, Dangkok 10250 Thailand Iraceabimmy;

Vs e orowe 5 e taes By of The

RECEIVED DATE +104un 2024 me=greme 0+ ta ecogneed e 0o ongt
MEASUREMENT DATE 8.1un 2024 530, 3 oratoren ation of the iniema ogt
ISSUE DATE 28 4un 2024 system of Lnts (S5 Ehrovch ihe N T 1

*hetivtogy

s of T )
ENVIRONMENTAL CONDITIONS
Ambient condltion in the aboralary are 4 loliow

Temperature 230210 < Uncertalnty of Mrcnurement.

The reported uncermonty of megm remeol 1
Aetatve umidity «%HH

boted on the stonacd uneercirty ma o by
Amasehenc Pressure 1010110 hea

0 vt 00 comaspets o o coveroge prabe 1)
of n~ tzr ately 8% The siondard Loceront;
£y deen delenm: ned 17 02corcante wiTh tre GUIA

Eifiel ype wine Lurnel of Jranalee Assoaates Lo Ltd

Wind funne’ cross seetlor area 500 o’

“ rd dieectlon trorial arga’ 129 an’

Dlamerer of m o= 19 3,4 mm

Gockage ratic of 1t abyect® 5}
Precanditioning 2ahpus a1 ambdent cand une

Measurement Condition he average values during measurement ave (23 91 C (53 3) %AH and (1007 3) hPa

TABLLATION OF RESULTS:
The takle an nest page g1 & the meatured values

1
. R P
i NAC

T AT Ao 1T

Calibralion Separiment Manager

Projected ow Bemicn wres of Ihe tested sbjact ~ ke mavnbr p-pe

N

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTIGN HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Certificate Number

CWs021-67

MEASUREMENT RESULTS

The € nanemromeler, Urit Under Calibration {GUC] was eerase al 20 ms for 5 minutes pricr 10 calihration heing oe-iormed The stancarc air velcaty 05 m/s
1€ 5 nfs wos calculated by 2 sandard alr veiozily Iransducer wh ch was installed S0 inm e ay ham wind Lmnel nazzt ana nslalled 20 M away frodo top of
the vl sech A and Ui staneacd air selodity 5 m/s 1o 30 m/s was calculared iy 2 pitot Iube wilh prec son diffe ertial pressure meter which was installec 50
mm 3wy Iror wind el nozzle ard Irstaflea 40 mm away frem 1op of the Lest seczion, UUC was mounted on a round veriical (uLe of the lowet [ ele at
center of Lest sechar The 62 1 7a0n was carveed o0l under bath 1 g and falling air velaeify 1n the rarge of 1 s t 16 /s ai calibranon interval of 2 mfs
The resaity o e2ldictio 1 ¢l assoniated measurement uncertainties are repartea in the table below

09

2038 2424 2415 18 02 LES
303 43¢ 2218 29 01 0ar
4142 2415 £ 202 LN
ase 110 218 5o og 031
s0¢ 2115 61 00 031
705 2418 71 00 0a;
79 2415 e1 01 031
scs 15 9.1 an 631
on8 2415 102 02 e31
10 2415 13 01 LX)
1199 u1s 122 02 631
1301 2415 12 02 031
12a0 2415 M2 02 031
1505 115 152 02 03
1598 2110 2415 53 03 031

Remark:

Catlua vt vl sn B the I e - et £ane ~o Angwh-h 2l beat an lece olace

Vetoaiy of standare,

Veloerry of Unét Urder Cal bretian

PHOTO OF CALIRRATION SET UP

Co ra on 52l up of the Cup anemometer ralia atr 1 in 1he wind Wnnel of Janaler Assocaios €0, 1t “he (o ane oo o ter shawn may il £ o the
<Uone Renmark 71 = proporion of The set up IS not truw 1o scale dus to imag ¢ geon

Cerlficate Number

w2167

MEASUREMENT RESULTS *

The wing direction sensor wis tallb-ated agai~st standerd rotary encorer by cempanson method During calitwation ke measurement was carried oul al 45
interval ir ¢ cewise and counterciockwise direcl o7 ate- altset epustment kas been made The Mlaw speed c* = nd Lunnel fsually & m/s) 15 kep: conttant
= {ne sensc s rotuted arounc ily verlcal aus T resuits of callbratiae ang associated medssurement uncertainies are teponed o Ure taale befcw

A spead D Ll Error
Degree {7) o
25 000 4
a7 o
ELY. m 080
181 o8
225000 28 08U
P23 050
320 0r0
350 080
" directior ai
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Certiftcate No 1 CDT-107-67

MEASUREMENT TEM
MANUFACTURER
MODEL/TYPE

SEAIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOME

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accrediied conbratan faboratony
ISDEC 37025 2017
NSC TIS) TIS 17025
CAUBRATION 0367

Teerture memurement laboratory
Latibratlon senvices department

NSC~TISI-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

 Dala Logger with Temperature sensor

 Navalynx

: 200-W5-25LB

1 A5262
BKK F50909

:Used ilem

 ALS lzboratory group (thailand) Co , Ltd
104 Phatthanakan 40, Phat:hanakan Rd ,
Khwaeng Suen Luang. Khet Suan Luang,

10 Jun 2024
126 Jun 2024
28Jun 2024

Ambient condltion in the labaratary are as follow:

Temperalure
felatve Humidity

1230430 ©
15504150 FHAH

NOTED: The certificate Is volic only to the lem calibrated on date and place of calibration

TABULATION OF RESULTS:

Calibrated by

OM  Sorewit Thackalad

[ Mis Jitraporn Lertsamphol
0 Miss Kuangrumpal Phoommit

Page 1 of 2 Pages

Colibration procedure:
The temperoture cakbrotion way dane by

in House colibration mathod & WI-CL 001
occord ng to camparison methna witt stondard
danta! tempeeature matcater an - stondond
temperaiure probe ine lempersture scale use

Traceablity:
Tive nreasurement resuits ore troceobie to the
inbernanan® stem of unts (Sl through
Nunonot insiauie of Metrology Thodand [HIMT)
Certficote number  TT-0047-24, Cery ore
numbser: £3-0101-23

AMode! STS 100 A506, Seral Ne 67667 02,
Due dtote 26 Mar 2025

2.D g 0l Temperature Indicator

Mode! DI7 JC00-ANY  SenalNo 671407

Uncertointy of Measurement:
The reported uncertainty of megsurement is
bosed on the stondard uncertumty muitiy ed by
o coverage foctor k=2, Whrzh jor o normal

prabability of approxnately 95% Thr siendord
uncertainty has been determined 1w accordonce
with the GUM Evaivanap of measvrement dota

Guide 1o the expressien of uncericinty
measurement’

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

JRANALLL ASSOUIA T,

Sercusee 2711 14 Wa thnzra Pargickyan
Gagton | = (s lond)
s iz

[mb1 nec<alibra nfjeanaiee com
Sr231e awm jravaier iom

MODEL/TYPE

1D NUMBER
CONDITION AS-RECEWVED
CUSTOMER

ENVIRONMENTAL CONDITIONS:

Accredited catimtion loboratary
SONECT7025:2017
NSC-TISITiS 17025

Relmive humsaty ond Air Temperature measuement loborotory

Catoravon services department

CERTIFICATE OF CALIBRATION

Refative humidity with datz logger
Novalyns
Data Logger 200-W5 258
Sensor HMPEO
0313 Logger ASZE2
Sensor: ND330785
©IKK_F50003
+Useditem
+ ALS laboratory graup (Thalland) Ca , Lid

Khet Suan Luang, Banghok 10250 Thalland

Amblent candinon in the laborata-y are as follow:

Trmperature
Relalive Humidity

NOTED; The certificate s valid

230:30 c
5502150 %RH

The table on nex: page give the meazured values

Colibrated by

T Seemit TRachalag
s irerapora Lertsorphol
ngrumpa: Phoommil

v

NAC

Page 1 0f 2 Pages

celbration was done by ¢ -House (ol tettion
fiethod us % CLO0S o Wi CLOND agraring to
componson method w 1 Stando’d Caved Mirror
ygrometer wuh Temyeroture srtor ond steroard
Hu vy geneeator thonmder

Troceabllity:

intereationa Sitem of units (S Thtough Notionat
institure o* Metraiay Thaand (iMT) Ceafficate
comber  YH-007923 and thiough ihanctee
Assotiales o Ltd, Certificote number COT-093 67.

Unterainty of Mearurement:
The repanted uncertainty ot mepswement is bosed

coverage factor 6=, Wt for 0 normai dtribution
cormesponds 0 ¢ woveroge  probaity of
capraanalety 95% The standord unceriu iy hs

‘Evani on o meosucemenl dola G uor fo the
expression of uncertavty in measurerent

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

Cantinuatlan of Certificate of Calibration Number CDT-107-67

3 Without Adyusiment
Calibration Range: 20°Cto80°C

Function:

Table 3: This equipment was connecied with lemperature sensor Madel: HMP60 S/N: N0330785

immerslon Depth
(mm)
80
a0
a0
so
80

NAC

Cantinuation of Certificate af Caflbratian Number: CRT-018-67

Measurement Reults

Tne results of caibration and associated measurement uncerlan ks gre rupi tted in i table beow

[ Withou: A yustment

ra
20054
25051
30 045
35034
40042

I with Adjustment

UUC Reading

[J with Adjustnient

re
196
26
27
s

Table 1 The results of callbration of relative numidity at 20 "C are reaorted In tasle below

Calibratlon Range:  102H Lo BOKAH

Al Temgerajure.
¢

2980

(%RH)

UUE Reading

™

(%RH)

W6
sp

HAC

W

v

o

*4*End of Certifiaae of Callbration®**

m

Uncertalty

0059

ncengary
LI%RHY



NAC

Accredited colibration loboratory CWs 07067
JIRANATL L ASSOCIANTS €O 1D 1S0/1£€ 17025:2017 NSC~TISI-TIS 17025
NSC-TISI-T1S 17025 CALIBRATION 0367
CALIBRATICN 0367
M1 1o 6T+
C g
bR 10Ty a3 ) Calibration services department
s
aaiess
1nat cabtaation@prandice com
vy Jrannee corm CWS-070-67
o ihereullsof eal iratian and ssspzated meast rement unce tamles 1 e toes 10d in the 1l I ine
MEASUREMENT (YEM + Cup anemometer o
MANUFACTURER +Novalyn 2216 2450 2445 20 02
MODEL/TYPE :Sensor: WS02F 1010 2430 2445 29 01 031
Data logger 110 WS-25DL4} 4209 2432 2445 a0 02 [E}
SERIAL NUMBER :SD"““’IO ?A:i‘;; 1% 248 245 a9 on 034
_B;::Fs'u‘;'; 592 2420 2425 59 0p L)
Used em 1$ 2434 2an5 71 01 03
ALS laboratoty group {Thallaud) Cu,, Lid ’ 2110 2445 8o ot o
0 \ 898 2418 2445 20 L) 0l
Khel Suan Luang, Bangkok 10250 Thalland 994 2430 2845 lao 0. L&
o oamy 104 2434 2045 111 01 0.3
i 1200 243 2445 122 02 03
mzriemeal (o sccopred the  patiom 1299 2030 208 1z 07 o
1SSUEDATE 3te sotdt, ol toceats ton uf he st i 01 2650 2045 141 0 031
system of u s (SY thec gt he HIMT {Notioaut 1498 2454 a8 153 03 031
Mrtsology fasteuic of tha ond) v Ceats it
ENVIRONMENTAL CONDITIONS: 1589 2460 2405 163 04 031
Aambient condion In e labaratary areas follaw:
Temperature 1230330 < Unceratney of fesurement:
Aelative Humldity 15504150 HRH Ihe repuried uncerlamty of meosmemenl s
Atmaspherle Pressure 110001 10 hPa Laredon the Hanianituncerionsyait, by u [—
coveeage fartor bed, Which for o norat
distsibutlancorespn Tito aeesrayeprobula | " Vel ed it Under Calibration
PLACE OF CALIBRATION +Liffel type wind tunnel of iranatae Associates Co, Lid af npjprea natele 9253 e dandare inz e iy
hos been detesmined in orcordunce v the
SUM B1at onanof eusvruncntdale & cto
w0 ot U e n son of unceriy sty v on et
100 em!
mm
o |y
v
Precondltaning 24 hours at ymbient conov.ons.
Measurement Candition The Bverage values during measu emen a b 245 C (60 %RH
2612125
The table on neat page give the measured valies
Calibrated by: Approvedsignatary
HA¢ 1 sl Goaasha uon
At araton benzmer Momper
i N
[ b €0 tenselip cf th G e momter cl! 7 2R weon) [uanel of Jianaler ASsocrlt Co UL T Cupan 1 aess <hown weaal e oo U
PP eI el 419 Lo nagng geon Uy
100 wiea ol the vand Wanel
tectlon area afine trted bblec) Inchadr 1o inting pipe.
* Damelrr ol meuniing pe
“Ratio’1n*
TIIS CERTIFICATE OF CALIDRATION MAY NOT DT REPRODUCED EXCEP IN TULL UNLESS PERMISSION FOR REPRODUCTION [IAS DEEN ORTAINED NAC
_—
D 070 67
Accredited coibration laboratory
JIRANATIT ASSOCIATL CO D 1SO/IEC 17025:2007
NSC-NISETIS 17025 _ Pagr 2 el 2 Pages
CAUBRATION 0357 NSC—TISI-TIS 17025
Wind direcilon measurement laboratory MEASUREMENT RESULTS ™
Catibraton serviees department
Gentlicale Number Tlie vt fireclion sensor ws €3 Ibrated 58 1 <k slandind 1tery envodor by ce )y s i el 1ng Calbatns, i A i was cornied oul 2 45
b s ek on@yeares com ery i in cackwise and comntessdinksdnclions aiter uifsed sUjustement s heess n ade The o speed of wind Tonnel fosually 5 m/s) s kept consians
CWO-070.67 wehile U sznso 15 0tated dround st vort al ax s e resultc ¢ ralbration ant asostls o messurctient u et e reparted i ne lab'e below
CERTIFICATE OF CALIBRATION 4 I3 vy
£
080
000 & 080
MEASUREMENT ITEM Wind Direction Sensor 132 080
MANUFACTURER Novalyr 180000 179 0.0
MODEL/TYPE :Sensor ws U2 227 080
Data logger 130 Ws 250L 0
SERIAL NUMBER 223 0.80
Data logger AS430 315 000 a9 080
1D NUMBER KK FS0974 359 0.60
CONDITIDN AS-RECEIVED :Used item
cusToMER

: AlS {abaratory group (Thailand) Co , LG

B Suan Luang,

102 3
Khel Suan Luang Bangkok 10250 Thalland
+24Dec 2024

+26 Drc 2025
+27 Dec 2025

Ambienl candiian 1n Lhe labaratory are as follow:

Temperature <
Kelative Humidty ®AH
Atmiaspheic Peessure 1010£10 hea

< Elffel type wind lunnel of Jiranalee Associales Co, Ltd

S0
129

0143

heave age v ue du ngmeasw enen e M5 € 5 6 %K and 0

TABULATION OF RESULTS;
The lable on nest page gve tha maasuned valves.

NAC

Sy

" Projcciad ceott-secton rea of the Lested object Include mount p pipe
? pramalér ol mounting plpe.
‘o0’

wection ol wandsrd

" Birectton of Unil Under Calibratron

Uncetality of Mesarement:
e rcported uncertc iy of mcasurement >
bavd 00t & seaud uicennty o duplicd Gy o
covmaos Jactor 4= WHCh for ¢
Jatibu v convspandh to o miraze Loy

o

of oppn motcly 5% Tie antsed uneerio y
Wl s f drin Galde t b
wierdda Wt

awpa

Coilieaan Boparn nnes

THIS CERTIFICATE OF CAVIBRATION MAY NOT BE REPRODUCED EXCEPT IN FUII UNI ESS PERIISSION FORL REPRODUCTION HAS DCEN OBTAINCD

IN WRITING FROM 1L LAIORATORY

=l ol Ce1t1icete of Calibrativn

J
NAC

JRANATRE ASSDES €01 1,10




JIRANALFI, ASSO

analee A @t Lo
611415 iz
Fercllasem 7371, % Wanhepea Urnpebys
B2 a0 % 10603(Thw 433

CertificateNo  : CDT-222:67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOME

MEASUREMENT DATE

ENVIRONMENTAL CONDITIONS:

ATIS COTID

Aceredited camretion fobartory
ISOAEC 17025:2017
NSC-TISHTIS 17025
CALIBRATION 0367

Temperature meosurement laborntory
Colibrotion services deportment

CALIBRATION D367

CERTIFICATE OF CALIBRATION

a1a Loyger with Temperalure sensor
ovalynk
10-WS 25DL-D

1S Iaboratary group (thalland) Co, Lid
104 Phatthanakan 40, Phatthanakan id ,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkak 10250 Thaiand

+24 Dec 2024
126 Dec 2028
: 27 Dec 202¢

Amblent condillon in the laboratory are as lollow:

Temperature
Relative Humldity

TABULATION OF
The table on next

:220:30 k3
15504150 %RH

the measured val

J
NAC

FRANSTIE ASSOCIATES €O LTI

Page 10f 2 Pages

¢
~

Ten v s Ry
Iyt ws '?V/(: 001
acereding 1o comparaon'dielhna whth <tandord
doilal temperaine paicatod ahd standard
tempecature probe The fempesatine scolc uie
wot hased an 175 y0.

Teaceabity «

I5e medsdnément (raW s are froceabie fo the
sacerndtn o “aystem of umis (S through
War: »na) Instinze of Melrolagy inviund (Nie2)
Ceetf o vie pumbrs 10008z 24 Cea, ale
numbac ER 0113-24

+ Reference Used Dusing Colibrotian:

1 Standord Temperoture Probe

2 tgitel Temperuture Indicator
Pudel: (71 1000 A MK I, Senol i { 21407

Uncertainty of Meosurement
e sepruied snctlointy of measureniol 15
hased on the standasd uncertaity muipied by
@ coverane foctr k-2, Ve co fur w namo!
dnirbution  conepoids o G e ragr
prabiob ) of approw alelp 953 the stordand
uneeriamty has been deicrnned in orcordonze
vatl: (he GUM Evulaotion of measuremeal dota
bade to the cpressan of uncertomly 1
measureneni

Wr Parnya Kaoacharoen
Ca ealion D gt My ¢

THIS CORTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS MERMISSION FOR REPRODUCTION 1S OFFN DRTAINED

JIRANATLL ASSOCIATES CO 1D

awer o (4
415 Grs 13

Pelrle em 2 41 o0 W Wages W i
G @ra im0 anny

I Gt pl,

M 5 156800020183

Ere nacabiaten@panier com
Viag s e wons Jranates com

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

Accredited conibration faboratory
SO/IEC 17025:2017
NSC-TISHTIS 17025

 ond A
Cohbation services deportment.

CERTIFICATE OF CALIBRATION

Refatwe humidity wilh dala (ogges

Semsar: A1131310
RKK FSD974

seditem

+ ALS Iaborstory group [haiand} Co , Lid
108 A Rd, Kh Luing,

Kliet Suan Luang Bangkok 10250 Thalland

Amblent condinion In the lsburalory are a5 foflow:

Temperature
Relatlve Humidity

NOTED: The certificate it valid only 1o the

TABULATION OF RESULTS:

30130 ‘c
504150 XAH

i
of cobra o

‘The \able on next page glve the measured values

]
NAC

RANATRZ ASSOCLTIS €0 170

' e
wn

3
compernan method wan Stz U wed Masor
tyarerneled with Tempentie sestc and standard
iy Gererotor shuirder

Traceaidiily

the tracr e

s 51 trenss

st ¢ Cean e

number VHOUZ9 25 ond thes ) onaree
Ai3o uiedCo, i1 Tert ¢ ale nombes (DT 001 67

Uncertainty of Meaureincat.
The 1 pattedd uncerto nty of sneasun i et i bared
o Ine stondard wncertomly mu ged by B
coverye fuctor k=2, Which for o szl distibution
correswonds fa 0 coverogs  prahabn'y o
oupic malely 95% Tne stondard unreromly by

Leaiv e o) mewuiement oato Guide fo the
espersain of vnicestamty v, meastrement

e Inya thon - cen
Fal prauon Mep el et Wanazer

TINS CERTIFICATE OF CAUDRATION MAY NOT BE REPODUCED LXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BL LN OBTAINED

IN WNITING FROM TIIE LABORATORY

JIRANATI U ASSOUIATES CO L ID

Continualion of Certificate of Callbration Number CDT-222-67

Result of Calibration: 4 Withoul Adjustment

CalibrationRange: 20 L1n40°C

Table 1: This cquipment was connecled with temperature sensor Model HMP6DS/N: 11131170

Immession Depll

{mm)
A0
o
80
RO
80

ULIC*: Unit Under Calituatlan

JIRANATIU ASSOCIAL

S$tandard Reading

ra

AT-DE367

The resilte of cahuration and associaled nicasurement urcentaintiss are repocted in lhie talie bela »

n D)viiou Adusimen:

1w sttt

FIwith Adgustment

05

0%,
21
00
90

23
0



Accredited calibration lnboratory

JIRANATIT ASSOCIAIES €O 11D ISO/IEC 17025:2017
drsratec Anackies e Ul NSC-TISI-Tis 12025
C1e I, 6115 35 CALIBRATION 0367 CALIBRATION 0367

Perrtaen 2241 R:
SRICD I
i Pressure meosurement laboratory

ey Calibration services department.

U oze Mergeskpa

Enn inacerbanon@jranatresom
Vieh e waew pranatee com

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITLM D(RNa) barame e
MANUFACTURER +Novalyax
MODEL/TYPE Sensor 110 WS 251
Data loprer 110 WS 25DL-D
SERIAL NUMBER :Scnsor 1P AS439 Trnceabillyy R
atalorper A5439 Ihe measurement resulls op Uuboble fo
10 NUMDER BRK FSQ074 the intesnanancl system of unkis (1) threugh
CONDITION AS RECEIVED Used item the NIMT [Notional Metrology tnstilule of
CUSTOMER + ALS laboralory proup (Thallzad] Lo , Ld Hhelond) yle Ceptificate number MP 0029 24
104 Phatihanakan 40, Phatthanskan Nd [
Khwacag Suan Luang, Kliel Sudni Lucng,  of teasurement
Bangkok 10250 Th The rcponted unieilainty of mew is
based on the stondard wncertont d

Ly 0 coverage focior k=2, Wn b for a normal
distrjbution corresponds to o coverage
probabifity of opproximotely 95%  The
stondard uncerdoinly has been etermined in
vccordunce with the GUM ‘Lvaluarion of
sepsuremant date - Guide tu the expeession
of uncestamty in meosurement

RECEIVED DATE
FAFASUREMENT DATL 226 Dec 2024
1SSUL DATE

CONDITION OF THIS RESULT OF CALIRRATION:
1 Referenu Siandard instrinent

Instrument Model Cerllficate No. Due Dale
Absalute Pressute Transduce CPG2500 73 Dec 2074
1 calibratio 1lor calibeatios o .
2 The LUC whaliedinve e nabgidT Stantard Instes ment s ome s o0 U1 was e ¢ the pelerence Iovel
3 Calibratio tions
A Candiion rmal normal

teansm g e um i

1 bar) By

i 160 thas. 7By
[ Aranenz) o

Approved signatary:

1A Tannya looneharien

£l weon Deporaen? K inage

THIS CERTIFICATE REPORT MAY NOT BE REPRQDLICED EXCEPT IN FULL UNLESS PERMISSION FOR REPNODUCTION HAS BEEM OBTAINED
IN WRILING FIOM THE LABORATORY

J 63714 16,07/35 36, Soi Petchhasem?.7/1, Pelchhasem Ad.
Wallhepra, Banghokyai,Banghoh 10600 Thaitand
NAC TeL: (66) D2-B6B08 12813 Fax: (66) 02-8680B60 www jiranalee com

Celibration Number RG 04122024
Page 1 o 2 Popes

Mensuremeat flem Ran gsuge wilh data logger

Menutacturer Data logger Novaynx
Ram yauge Novalyna

Model/Type Deta logger 1 10-WS 2508 1)
a1 gauge 110 WS Z5R5

Ser Al Number Duta oy AG439
Ran paups ARG A5436

D NO BKK FS0974
Customer ALS \ahova ory groun (Thaland) oo itd
104 Phatthanakar 40 Phathana-an Rd Klwarng & an o an, Khel Sunn | oang

bongkow 10250 Thatan

Tne meacaremert wae catred oul Ir an amDient femperature ©* (2523; T & d reralve hami ly of (3015

The Rain gauge Unit Unde Calbral n (UUC) was calibrsied b, re ~zn reference bollit 1 flow equster @ low rale UO
0 per miose of | bp kg cvery 20 oecords The | . g fumb .+ was delermined ay procedutes below
TOu e gauge wlet sres
= Damewer/C A radiy)

fan gauge oreas A3 14 UUC diwmeic =205 cm UUC radio=1025 cml
lam gauge area= 3301 cm
Obian lheorencol coirect e snawer (wmber of tppings) usrg 3301 o’ el ares and O L of cain

a) 10000 cmg 7 3301 173C 2% o! squs e meier)

ot 302% * 05 L vow »=1515 nm mm of yan cver 1 on swfsce) SO0 mb of tan volume on lhe tan

gauge area - & A mm ol ran
Q) Numper ¢ toping 1515 / 026 mm- &1 p, &

Nole Rom gauge e fully =waned and leveling priot the catibraton performed

Dec 2c 2024
9D De. 27 2024

o~ 2
NAC #
Perlormed by

O w Scrawl 1hecni ag M Pannya Boorenotn
[ Mes JWapatn Lersomprol Catibraton Dzpart enl Man syer

Accredited colibrotion leboratory

JIRANATEE ASSOCIATES GO 11D {SO/EC 17025:2017
NSC-TiSI-TIS 17025
S35 G % CALIBRATION 0367
vt 11 ¥ Watharma Aanshewa CALIBRATION 0367
?:"i::::;ii(;##"il Pressure measurement laboratory
- " Calibration services deportment
T et @irarslenson

b e wenwimnater com

CERTIFICATE OF CALIBRATION

CPR 03R-67 age

sLIWitout adjostient B With adjustment

uncertainlies ace reparted m the 1ab'e belw

mb mb (mbar)
0s -
969 18 a702 03
oy 03 9900 01t
1090 03 10099 01
1030 05 10291 10 037
1050 03 0.3

Rote LUC* Unlt Under Crloration
< T convent the resull n reporl umi tu Pa shauld be muluiply by 160

*End

MRANATIZ ASSOCATES O 1311

63/14 15.67/35 36, Soi Pelchhavem?.7/1, Peichkasem Rd,
NAC Walthapra, BangkohyaiBanghoh 10600 Thailand
Tel: (60) 02-B6BOB12¢13 Fax: (66) 02-BOBOBO0 www jiranalee com

! Calibration ol Colihralion Numbes Culibration Number, HG 04122024
Page 2 of 2 Peges

Reaull of Calibralion & withoul Adustmen.  (J with Adpstment
ne cesulls ¢ zabioratior are reporlun . lable below

Acceplable Tigping count

63

e of

Remath Tre procedure s made {0 ve ‘y the rorect read g of the Unit unger Caldiation ren gauge when o precise v
do its cone We auggest thar the oumber of Ippng shauld be within 22% g4 stent fom te a0 G g womel

wale fa

range 5O 0% tping! f meanc ths the r3ia pauge meels ihe manutaclurer scceptable i

"€nd of catibrabon report™t

|
NIC |

RANATEF ASKNLST!



CWs-00
JIRANALLL AN OCIATES COL LT 1SO/IEC 17025:2017
NSC-TISHTIS 17025 CALIBRATION 0367
Page 2 of 2lages

Alr speed mefurement laboralory

Fa et 102010 Canbration services department.

MEASUREMENT RESULTS v

The Cup ansmo nit Under Cablbral 51 {ULIE] was exerslse 3t 100 nules priar to perda he standerd i vebs ity 05 oifs
105 m> wis € iy 3 slaneard A veacdy transieer wlh £ 0 mm away fr wrile %'+ 60 mm away from 1ap of
the test seclior standare « 1 veloy 5 w/s 10 30 mfs was cafcal pitot \ube wil enlat e wreter whicl was nstaled 50

CERTIFICATE OF CALIBRATION w Ll norilr an 1400 400 oyl top

Ihe cakiration was cairiid o 1t under noth eing

alr veletty in the nge of ) s ta 16 mfs ot Ll

the tatle helgs,
e : 1014

N 2235 20 02
2067 2840 29 01 031
25D1-0 4272 39 03 D31
: 493 2240 2450 a3 0o 031
596 59 L 031
: 203 22 2450 69 01 031
CONOITION AS-RECEVED Used hem 1 Ggaer porfanmonce  frcusurements of 297 a0 oo 031
cusToMER + ALS labaralary group (Thallznd) Ca , Lid ©lecitciy producrz e torh -8 At 2017 202 240 250 a1 op 031
1 40, Phatthanakan Rd, khwaeng Suan Luang, 9.95 9.9 01 031
Bangkok 10250 Thalsnd, unr 2450 11 01 031
121 2] 031
10 250 131 01 031
: . 01 037
218 2450 02 031

02

Remark:
* Catibratior renu'is oady count for the eited circumtances

mions:
taboralory are as fo

: © .
*veleai a
Relative Hurnidy 15501150 HAll . . uremient it Veleaty elniandi
Amosphent Pressure 1010230 wPa [ e tip 0 * Veloclty of Ul Under €albino1
) o wornt
P ~ ! prubanity
CALIBRATION H tes l\sxo7aies Ca,ud. ¥ PIIOTO OF CAVBRATION SET UP
L <
"
IDN CONDITIONS ) 900 o'
100 '
- m
a1
oning
Measurement Condilion + Yhg average values during measureinent are (24 5 °C, [539) %4 and {1010 5) hPa
v

NAC

2sninay diffe oo e

REVIFWHY S
Call raticn 54 up o 1€ Lup ane 2 bustion 1 o+ wAn unnel ot Jranatee Assceaies Co (48 e Lp @

E eaah atedens rmat iha g op vulth sl G e GG siale dua b

APEROAV DY

TINS CERTIFICATE OF CALIHRATION MAY NOT DE IEPRODUCED EXCEPT IN
N AYRITING FROM THT | ATIORATORY

Accredited calibration ladorotory

JIRANATI1 ARSOCIATT S CO 1IN 1SO/IFC 17025:2017
NSC-T151 TS 17025
. CAUBRATION 0367
L CALIBRATION 0367
Wind direction mevirement laboratory .
MEASURFMFNT HFSULTS ©
Certricate Number
[he st 3 EIRCENIIN SQA s CAMBATE £ A5 2INGT SLAVHARS 11Ty PRTAPr by CRTDA 1817 Mt DUArg GAT S7atan, 1hr (PANIFCR ent wes car 1ed 041 8 45
Y re e ze bisongh Intervali I clockwice wi G counte  swise o acuioms ahe offe adjustmert has e mace The Row spee ¥ wind tunnet fusasly 5 0 L Fapl constant
Sr e e e cem CWD-007 68 wnle ine ensol 1o rolaled ek nG vet el Tno resilisof cal boalon a- 2ss0zted Tessy smen: esa = ren rled e table below
CERTIFICATE OF CALIBRATION e 0.
m Degree {°) Degeel”
86
MEASUREMENT [TEM 135 000 132
MANUFACTURER L4 180
Data loggrr 110 WS-2501-D 2¢5 000 228 L1
Sensor WSD-A5988 m 080
Rk AS9BE pt] o8
efrimcnn mecsunmem® of ety 359 080
AS RECEIVED g u s Mar
Remark:

he wind tunnel

THIS CERTIFICATC OF CALBHATION MAY NOT BE REPRODUZED EXCEPT IN FULL UNLESS PERMISSION FOR SEPRODUCTION HAS BEEN DBTAINED
N WHIT G RO THL LABORATOMY



JIRANATEE ASSOCIATES CO.,L'D.

Jeanatcs Asciates Co ud
63114 15, 677536

Prichian 7371, 1 Vistopes Brgubyel,
Dangenk 10L00(Thatena]

Tl <GCOBGN)2

Mobde sEEIGISE5IS3

Emad jrac-cabibration @jransice.com

Vreb ity womfianatee com

CAUBRATION 0357

CERTIFICATE OF CALIBRATION

CerficateNo,  : CDT-045-68
MEASUREMENT TEM
MANUFACTURER +Novalymt
MODEL/TYPE :110-WS-25D1-D
SERIAL NUMBER :A5989
1D NUMBER :RYG_FS0650
:Useditem
CUSTOMER + ALS laboratory group (thalland) Co , L1d,
104 Phetthanakan 40, Phatthanakan Rd,,
Khwaeng Suen Luang, Khel Suan Luang,
Bangkok 10250 Thaltand
17 1an 2025
MEASUREMENT DATE 107 Feb 2025
ISSUE DATE £07 Feb 2025

Amblent condition In the laborstory are as follow:
Temp 23,0130
Relative Humldity 15502150

NOTED: The certificate is valfd only to

RESULTS:
‘Tho Lable on next page give the measured values

TTRANATEE ASSOCIATES Q0. LT

Page 1072 Pages

00581 Duedale:21 2025

Uncertainty of Meaturement;
reported uncertainty of measurement

o coverage foctor ke2, Which for a normat
distribulion  corresponds to & coveroge
probuabilfty of oppratimately 95%. The standard
uncertalnty hos been determined In accordonce
with the GUM ‘Evaluation of measurement daia

Guide (0 the expression of uncertainty fn
measurement”

Mr Parlnya Booncharoen
Depariment

‘THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN OBTAINED

JIRANATEE ASSOCIATES CQ.,LTD

Ianatee Ausciatet Co_11d
B/1¢ 15,6135 36

Peichkatom 2,7/1, R Weithaprs, Banghotyal
anghot 10600{THusnd)

Te 12

Cmak Jraralibraton@pransie com
Web slo: wwwfraralee.com

IN WRITING FROM THE LABORATORY

Accredited cotfvation lahoratary
BOAEC17025:2017
NSCTIS) 715 17025
CAUBRATION 0367

Qutibrotion services department,

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

TTEM :
MANUFACTURER + Nirvahynx.
MODEV/TYPE + Dnta Logger: 110-WS-25DL-0
Sensor: HMPED
Data Logger: AS388
Santor: V1920215
1D NUMBER £ RYG_FS0650
CONDITION AS-RECEVED
CUSTOMER + ALS laboratery group (Thalland)] Co., Ud
Khet Suan Luang, Bangkok 10250 Thalland
217 Jan 2025
207 Feb 2025
07 Feb 2025
ENVIRONMENTAL CONDITIONS:
Amblent condlilon Inthe labaratory are as fallow:
Temperature 1230230 c
Relattve Humidity 15504150 A

NOTED: The certifieste és valid only to the ftem

J
NAC

RANATEE ASSOCIATES €0 LTI

Page 1012 Pages

Tricaohity:
The taceadle 10 the
through

Certificate
Associalex Co.,

bnged
uncertalnly by

o o cverge proboblity of
95%. The stondand uncertalaty has

M Parinya Bnoncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PEAMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

JIRANATEF ASSOCIATES CO.,LTD.

Contlnuation of Certtficate of Colibrauon Number CDT-046-68

7 Without Adjustment
Callbration Range;  20°Cto40°C
Eupction;

Dimension: Dlameter 12 mm, Length 80 mm.

D With Adjustment

Page 2 of 2 Pages

Model: HMPBO5/N: V1920215,

Standprd Reading BuC Repding Emor
{mm) ra e ] <
80 20 080 198 R E]
60 25061 228
80 30043 207 0099
80 235040 347 0.093
80
nll Under Callbration
End
JIRANATER, ASSOCIATES CO,LTD
Page 2 af 2 Pages
Besult of CaMiration: Without Adjustment O With Adjustment
Tabla 1 30°Care rep
Calbration Range:  20%AH 1o BOKAH
&lr Temperatur UC Beading Emor
¢a (%RH) ImaH) (HAH}
20 s
sa5q 548 23

UUC®: Unit Under Callbration




Accredited calibration labarotory

JIRANATEL ASSOCIATTI S COQ 11D 1SOMEC 17025:2017

Vanaiee i o fo 1 NSC-TISI-TIS 17025

AL L CALIBRATION 0357

Patelibase £ 270 ~ANzRhaz 2 Birghelys CALIBRATION 0367
rngeah 16w, P 353 Pressure measurement laboratory

Te +COASCE 217 sure f €
Calitralion services department

foal jrmcalbiale @itanatee com
Wedy e Iranatec cam

CERTIFICATE OF CALIBRATION

Cerllficate No PR 035 OX
MEASUREMENT ITEM  Digital barometer
MANUFACTURER *Novalynx
MODEL/TYFE :Sensor: 110-W5-25BP

Data fogger: 110 W5-250L-D
SERIAL NUMBER +Sensor: BP-ASOEB

Data logger: AS9B&
1D NUMEER :RYG FS0650

NAC

JIRANATRE: ASSOCATIS €0 LTD

THIS CERTIFICATE RIPORT MAY NOT DL NEPRODUCED FXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN ODTAINCD
IN WHIIING FROM THE LABDRATORY

Aceredited colibration labarotary

FRANALLL ABOCIATISCO TID ISO/IEC 17025:2017 NSC - TiSI-TIS 17025
NSC-TISI TS 17025 CALIBRATION 0367
CALIBRATION 0367
o131
IR A speed memurement foboral

[ Calibralion Services deportment

Trenasoen

Vo maceaubRUORBIENIce cam
Wl wnw franaler 01

CERTIFICATE OF CALIBRATION

b
MEASUREMENT [TEM Cup anemometer
MANUFACTURER Novalyns
MODEL/TVPE Sensor WS 02F
Dala logger: 110 WS 250L O
Sensor: WSD A543
Dala logyer: ASA43
10 RUMBER BKK FS0975 12 4,0 eacruy gran :  systems Pt 2
CONDITION AS RECEIVED Used lem i ewee awrents o
CUSTOMER ALS labotatory group {Thailand) o, id ety pro e Moseh 2017
104 e raticet C g drime

Khet Suan Luang, Bangkok 10250 Thalland

RECEIVED DATE

MEASUREMENT DATE
ISSUE DATE

Temperature 1230430 €
Relatve Humidity GAH
Almosphetic Pressure hPa

+ Eiffe) type wind tunnel of Jiranalee Assodates Co , 11d

: Wind tunnel cross section ares’ 500

o
Wind drection frontal area® 100 em'
Diameter of mounting pips’ mm
Olockage ratio of test abyect® o |

Precandilioning + 24 hours at amblent conditions

Measurement Condklon e average values during measurement are
CALDATE

TABULATION OF RESULTS:

Ihe table on next page gee Ihe measured vahes

Gallbrated by:

NAC

THIS CERTIHICATE OF CALIBRATION MAY NOT UE REPIODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCIION HAS BEEN ONTAINED
(N WRITING FROM T11f LABORATORY

17106126

ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIGRATION 0367

JIRANATLE ASSQCIATI S CO

) OALTR GG
bet b Wb
Aawhts ¢ G

hepa kopknee

Calibration services department

Cranm @graniter con

Worls ¢ Wit peanaten com

CERTIFICATE OF CALIBRATION

MEASUREMENT RESULTS + [ Without adjustment 1 With adjusimenl
CALIBRATION IN THE RANGE OF +950 mbar 10 1050 mbar
The results of callbratlon and assaciated imies are reported In the
STD uuc*
(mbar} (mbar) mb
950 02 9514 14
970 13 9710 o8
990 04 990 8
1010 11 10104 02
1030 08 10299
1050 06

Nete UUC" Unlt Under Callbration
: Ta convert the resull in reporl unit Lo Pa should be multiply by 100

"End

etor, 1y Unid e Cat 3 QUUT) was onerres at 10 for S amenries (wr fo cal

e Cup anemo

to 5 in/ was calcullated by 2 standaic Air velooty Wransducer which vias Installed 56 rm aweay frem wid &

(e et seztion and Ui standard wir ve locity % mfs 1 30 mafs was calealal ap »

r oway e somd Wil o2 ang inste 160 A0 wir a4y (1om Lap €l e Lesi section, UJT s ol on a mund v

Corter ul el sertler The eolibeatin s was corrivdd ot unden boih fisi g 13 falling 1+ velocity in \ T /il 15

Th= resudzs ol e betion 1% 125560 St measrzr £at vienainlies are fepo ted In the le betosy
2152 278 275 20 02
2898 250 2475 29 01
4171 2450 1 an 02
495 2650 275 49 o0
s9a 2482 75 53 00
7.02 2446 275 71 oo
57 2456 215 79 wo
896 2218 275 5.0 00
996 2470 275 99 0
108 2410 275 n1 oo
1200 2a58 2475 121 01
1291 2420 2475 131 02
13.9) 2240 7475 141 02
34.97 2420 2475 152 a3
15.97 2420 2475 163 01

Velouty altlamdard
Velouily ol Uinit Under Calltration

Catbra cmetr 10 s twan Lo et Asss ol G L T G
et A one Lin O e S0t 11 I ot Leue ta scalP duc (3 [ aping geanelry
et (o st
b manat oo

CALIBRATION 0367

fpar
N
037
037
037
037
037

oing perlormed Thi standard ai velocity © 5 mfs
elnonile ane installed A0 i avzay frat 1oy ol
el rrersd ¢ differental pressine metcs vihich was nslalled 50

b of ha o plate ol

1 1l uan Ineval ® 1 infs

[ET)
031
031
031
031
031
031
031
0n
031
LED
033
0al
LE:]
031

Ve s Ty



CWD-067 67
Areredited colibration jooralory

JIRANALILT ANSOCIATIS €O 1D SOMEC 170252017
NSCTISH-TIS 17025
CALIBRATION 0367
5 Whbosent 1 £ 1 Wttt ¢ o) 2 Wind direction measurement labocatory B
© e 1l AN Caitbration services department MEASURENENT RESULTS
Certfecate Numbar e wand dircctian sensor was calibrated agomst standasd rotary encoder by compatiin method Do Ghbatian the mazsarement was carned oul a: 45
wteryals in clockuwise and conntracinckwise dhircctions alter offset adjustment 2z been made 1he foa speed of wind tunncl {usually 5 mfs) 15 kept consiant
WD 067 67 wehule e sescs s rolated around s vertical as 1 Tne reaults o cahbratian ord ASaCAR G wieasUIEmI: U T eintics ate reparted n the tabls betave
CERTIFICATE OF CALIBRATION A speed o' = eror ufked)
) .
“ 5000 a2 4 080
%0000 87 ) 00
MEASUREMENT ITEM Wind Direction Scasor Fuslsghion procedure 13 2 080
MANUFACTURER Novalyrs Ihne vand decetion semot k. <o tonteo ogur- @ N 00
MODEL/TYPE Sensar WS 02F St Betane Tacoe s00 o , o5
Data logges: 110-Ws-25DL D :’M“ " S ”’;h";; 225000 .
i€ v Lunnt v 050
Sensor: WD- m 3
ol Vt ;\‘;’1‘; anc Ine WL 008 based up EC 1300 17 1 050
: o8Ee Wind roeigy gencralion Wy. o iant 171 315 000 18 3 .
BKK FSO375 Powe: peefannance meosviements of eleetricty 89 1
+sed em prosaeing wind frub 8 Mand, 201/ ues bsea o
CUSTOMER ALS laboralory group (Thalland] Co [t
104 4, #d, Knwaeng Suan |
Khet Suan Luang, Bangkok 10250 Thatland
of ine
RECEIVED DATE mesrener! o recogrined the  1uranol
MEASUREMENT DATE St s, ond In eehiation cf the mtetaotant

ISSUE DATE

syaiem of un v< (51 ihiough the KIMT (Kavnol

ENVIRONMENTAL CONDITIONS:

Amblent conditon in The [abaralory are as follow:

Temperature
Roladve Humldily

1230430 ©
501150 KAH

Brirology tn stute of Thaltg) v Ceetyfunie
nurtber DA 0077-24

Uintertaloty of Meawrement:
he reported uncostaaty of meas rment s
baied 0% he standord uncertalnty mu. ot 1 by o

Atmospheric Pressuie 1010210 hPa coveroar fretor k22, Wnich for o rarial
i fion coreesponds lo o coveruge pirobab bty
dmarely 5% The st owd uncedainly
Eiflel type wind tunnel of Jranatae Assoclates Co , Lid hos umen detesmined kn vece 1 ce with 1 GHAT
“ualae o of mrwswemen: dats b 1o thr T ASOCATS GO LT
capeersaanfuaccie i mana il o
+Wing wnnel cross sectlon areo’ | 200 em?
Wind dwection Ironisl area’, 12 em’
Olameter of mownting pipe’ mn
Blockage ratio of test object® 8]

24 hours at smbient conditions
+ The dverage values during measurement are (24 7) €, (55 7) %AH and {1004 5) hPa

TABULATION OF HESULTS:
The table on next page pve the measured yahues.

bart cr
oo

N kannga o
€0 U o G el

NAC

ANATEE ASSDAUTES O LT

THIS CERTIFICAIE G CALIBRATION MAY NOT RE REPRODUCED FXCEPT IN FULL UNLFSS PFTIMISSION FOR NCPRODUCTION HAS BECN OBTAINED
IN WRITING FROM THE LADORATORY

Accredited calbration laboratary
FIRA RALTT ASSOLIATIS €O LD S0/1EC 12025:2017 AT ASSOCIALY ta
NSC-TISTIS 17025
A i CAUBRATION 0367 CALIBRATION 0367

15 6
e Mave NI 8 baghosge Temperature measuremenl laboratory Cantinuatlon of Cerilficate of Callbration Number CDT-212-67
Oye enis s Collbration sesvices department
PRI

taoble | wagend
£ mal jnaccaldratondpanatee tom
weeh tre v franster cam

Resuft of Callbratinn: M Without Adjustment 17 With Adyustment

Callbration Range: 20 C 1w 40 €

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages Tahle 1: This equipment was connected with temperature sensar WModel HAPEOS/N: k1131171

Dimenslon; Dlameter 12 mm Length RO mm

MEASUREMENT ITEM Colibrotion pracedore:
MANUFACTURER : Novalynx e temperoline o’ Granon wat Cuite by Immersian Dept) uucn ncertalnyy
MODELTYPE L 110-WS 25010 I ttowss e 1 oten eethon s Wie1-00) (mm c ¢ c
SERIAL NUMBER 145443 Gaitel tperatg i amd stondard 0 L 0
1D NUMBER +BRK FS0975 Gnpcratue probe The teranernture scabs e 0 P 0
CONDITION AS RECEIVED :Useditem wrus basreon 115 0 ! '
cUsTOMER < ALS laboratary group (thalland) o , Lt fo »7 N v
104 Phatthanaken 40, Phatthanakan Rd, Tracenbuls uw 31 0 vy
Khwaeng Suan Luang, Khet Suan Luang, T e rewnt resuis oie tinceable To the ke ms o
ceial al spstan of ety (S theuugh
Mot .51 10 of LActtwlips Thotiond (NN, W Vrdor Eal + ration
G e o b TIGI/ 00 Lermficale
+04 Dec 2024 furk £ 16011024
1SSUE DATE +19 Dec 2024 Pefervice Used During Cubbration

Stap i Temperotue Probe
Modet TS JODASED, Seunlhy (52687 09,

e asie 26 Mor 2025 End

o
ENVIRONMENTAL CONDITIONS:

NP 7 Myital Temperature 2 hicalo)
Ambient condlition in the laboratory are as tollow . oot D31 1000t s 671d07
Temperalure 1230530 c

Relative Humidity 15504150 #H NAC

Uncertainty of Memsurement

i1 raonted w ecttanty of w.oasemint o
Eased an the stendond unesttaniy gl by
o vaveroge foctor -2 Vet b o u norman

NOTED: The centificate 1s volid only to the jtem calibroted on date and place of calibration

grwbat 1 vof o prematily 9% 1he slandard

vncedtas « bos been detenmnca n uccordonce

v b ihe GUA Tvokiate  of mcasurcment doto
6

TABULATION OF RESULTS:

v the espniev oy of uncedamty
st it

Calibrated by:

I Socasit T iatad NAC

i) 8algg Wteapa 1ol nsarrp! ol A CooaatznUng Tont Sanage
S ® o aur a1 Phoone

THIS CERTIFICATE MAY NOT OC REPRODUCED EXCERT IN FULL UNLESS PEHMISSION FOR REPRODUCTION HAS BEFN DRTAINFD
1N WRITING FROM THE LAHORATORY



JIRANATT ASSOCINTIN CO L TD

Jenaed R Aty (14
5128\ 1thap o banlol
(13 aney

Biot s 10.% )35
Fr i cdibraon@franiiee com
Vieba  eww jranatee com

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

HECEWED DATE

Accredied catbration loboratory
ISO/IEC 17025:2017
NSC-TIS! TS 17025

Callbvation services department

CERTIFICATE OF CALIBRATION

+ Relative hurnwdity with data togger
Novatyne

+Dat3 Logger: 110 WS 250L:0
Sensar: HMPEO
Data Logger A5443
Sensar: 1131111
BKK £50975

+Used ilem

104 Phatlhanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khel Suzn Luang, Banghok 10250 Thalland

Ambient conditlon In the laboratory are as fobow

Temperature
Retative Hymidiry

NoTED ificate 15 valid oniy 1o the

1230230 c
15501150 %R

TABULATION OF RESULTS:

The table an neat page ghve the measured valves

FrM Jew sants sempll

J
NAC

N ANATHS ASSOCIATYS 0O LTI

Catibrotian procedure
The Ackatcs humoiy we A Tumseroture
o nghon wae o ow by ¢ Houst cothmhon
methed s Wi CE Ok and W 010 oteud ng ta
tompanean meth A w b Sl S ded Mt

Calll e cr TU ket

THIS CENTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPY IN FULL UNLESS PEAMISSION FOR REPRODUCTION HAS SEEN OBTAINED

"apra Bonghekia

Mo BGESIESE
Emn o cdin aton@isanatee.com
1o« wwwepranalen com

“PR 034 67

MEASUREMENT (TCV
MANUFACTURER
MONEL/TYPE

CONDITION AS RLCCIVID

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

IN WRITING FROM T/ LABORATORY

ISOAEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Pressure measurement labotatory
Callbration services deportment

gl batomeler
ilovalyna
ensor 110 W 25A8
Qala lopper 110 WS 25DL O
epsor 4P AGMA3
Datalorys  AB4A3
IR 15075
Usedatrm
ALS [baratory prowp {Lhaiker d; Co, LU

Kb aeng Sian o, Khet Suan Luang
Banghok 10750 Thaand

103 ez 2024
£17 Dec 2024
£ 19 Dec 2024

CONDITION OF THIS RESULT OF CALIBRATION:

The UUC waas (nstalled i veric,

Colibeatun cangitions

ERENEVN

Carplition

Dressure Leansontong £ hum
207 Liae)

"

'
"

5 1t certdiealt i alid o dytathe tea clibrated on date and place

CallbPaed by:
M Sara L TE O lad
T dit pern e b ot

Coubratar effar for calibiatwn seguencs

A wert O Abuarmal
Ll
W’
175 AT
0ar o) L
1207 A16.0) 1t
! calibrabion

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Page 1 ol 2 Pages

Catibration procedure: .

Ihe bi_ital barometer wos catibrated against
witei pressure cobbrutos, The Wi C1-003

was used s 4 catbration quidennt

Traceabriy:

SerigNo, Duc Date
4100126° MP 000 27 Pec 2004
unentation abaye reloren s slandard instrument o et of UJC? was sl o U el rc e eved

Apsroved signatory

WM Parmy oo
Col matian Bey b e 1 TAanage:

THIS COATIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR RCPRODUCTION HAS BLIN ODTAINED

IN WRITING FROM THE LARDRATORY

JULANAT 1 ASSOUIATIS €O

[

Continuatlon of Genitficate of Callbratian Number: CRT-DS8 67

Meaturement Resuts:

The rasults of cahbration 304 puaciated measurcment uncentalatie, are réparied b Uis table belavs

Resaht af Callbraticr VT whihout Adjustement LT witn ad,ustment

Table 1 To il el e 1
CallbratlonRange: 20 Lo B, Al

JIANATLE ANSOCTATIS GO, LD

PR

Cliiata bndiiy ol W7C er teporlid 1l bilrs,

Era mac alibadon@proraicy om

The sesults o calibration and sssoctited measurement uacerlaimties are reportd in Uhe tabic beiow

s
b

970 10
990 06
10011
1079 29

Note UUC* Uniz Undi Cal

rati

NAC

9 WNAITE ASOCATYS Q0. LT

Accredited calibration laboratory
ISOAIEC 17025:2017
NSC-TISI-TIS 17075
CALIBRATION 0367

Pressure measurement laboratory
Colbrution services deportment

CERTIFICATE OF CALIBRATION

Jwithaul adjustment At adustier |

freo
b {mba
12

07

2205 0.5
00

10296 0.

To ranveil the zesult in report unit i Pa shauld be multiply by 100

NAC

TRARATEL ASOCUTIS (0 170

Tage2 ol 2 Pages

CALIBRATION 0367

mb

0B
vy
03
037



63/1416,67/35 36, Soi Pelehhusan?,7/1, Pelchhasen Hd,
Wallhepra, lungholyailinngliok 19600 hailsnd
Tel: {66) 02 BABAAI2H13 Fnx: (66) B2-BBOBGD www jitunalee com

J

INA

J
NAC

(00) 02 BOBDUI2N 13 Mux

Conllsue an ol Galllrolion ol Gulbration Number

Calllwatlon. Number: At 2122024

63/14 16,6 /35-36, Soi 'vlchhusem/7/), Pelchkasem 3d,
Wolthnpra, Bunohobyai,Bungtioh 10600 Thaltnd

(66} D2-06BDBON vy jiunatee com

Cutitnalion Numbee 16 0.

87N
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET PROBE NOZZLE DIAMETER
Galibralion Dale : 10 Jan2s Ambienl Temperalure {°C) 281 CALIBRATION DATA SHEET
C: 1 G -|
altbralion sheel No @ C-100125-BKK_FS0557 319 Calibration Date : 10 Jan25 BKK_FS0562
Dignal Temperature ID BKK_FS0557 Relerence Temparalure ID RYG FS0881 Calibration Sheel No : C-100125-BKK_FS0562 BKK_FS$1123
Serial No 1606041 Seral No : 201080014918
Modal : XC-572-V Model : Digicon-CC-VT-MS Nozzle Diameler {cm ) H -Lo
Nozzle ID
Next Calibrate : 13 May 25 »] DZ D, Ap D
oo Reference Temparalun Digital Temperature Ermor - 1 0300 0300 0305 0005 0302
c < <
2 0485 0475 0485 0010 0482
3 0530 0535 0530 0005 0532
4 0625 0630 0630 0005 0628
5 0760 0760 0765 0005 0762
6 0975 0980 0980 0005 0978
500 7 1085 1085 1081 0004 1084
« 8 1275 1275 1275 0000 1275
0 139 a s 505 1610 1615 0010 1610
43 Pa
20
-1
20
D D.
Where : ‘ 2
Exit 3 Pa
0 D, D, D,  =Theredifferen nozzle diamelers at 60 degrees lo
43
M
Ao
Ex
50
43 Pa D"“
50
MPE : (Mazimum issible error of ) FRTILARMATAR i 3 Nﬁm .
Ca braed by Approved by 1 ? 7 —
Catprated b [ N Approved by J\I,‘#Tfn M (Mr Warawul Pubpa ) ( Mr Nalthapol Jiengwareewong )
i Y i :

Wr Warawut Pubpa

RYG Field Service Scientist (3} RYG Field Service Special st (1)

FORMNO F06027 REVISIONNO 2 ISSUE DATE 9 Feb 23

RYG Field Service Speciavs! (1)



Type S Pitot Tube Calibration Type S Pitot Tube Calibration

Date Calibration  30-Nov-24 Due Date 1-Jun-25 Date Calibration  30-Nov-24 Due Date 1-Jun-25
Pitot ID BKK FS0551 Inclinometer ID BKK FS$1131 Pitot ID BKK FS0552 Inclinometer ID BKK F51131
Pitot SN - Vernier ID BKK F$1405 Pitot SN - Vernier ID BKK F$1405
Parameter  Value Allowable Range Check Parameter  Value Allowable Range Check
ol OK OK
a2z -31 -10°< a2 < +10° OK a2 3 -10° < o2 < +10° OK
81 04 °< Bl <+5° OK B1 -12 -5°< A1 <+5° oK
82 93 * < B2 <+5° OK a2 23 -5%< B2 < +5° OK
v 13 v 14
2] 14 a 1.2
Z=Atanv 0020 Z <0125" 0K Z=Atanv 0022 Z <0125" OK
W=Atan@ 0021 W <0.031" OK W=Atan0 0018 W <0031" OK
Dt 0375 0188"t0 0 375" OK Dt 0375 0 188" to 0 375" oK
A/2Dt 1.05< PA/Dts 1.5 OK A/2Dt 1173 1.05< PA/Dt< 1.5 oK
A 087 2.1Dt< A<3Dt OK A [o:1:} 21Dt A<3Dt 0K

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 See 40 CFR Pt 60, App A,EPA Method 2

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0 84 See 40 CFR Pt 60, App A,EPA Method 2.

s s

( Mr Prasert Surakhan)
Enviro Fleld Services Scientist {3)

{ Mr Samart Roo-ngan }
Enviro Field Services Specialist (1)

e
{ Mr.Samart Rao-ngan )
Envira Field Services Specialist {1}

Appraved By : Calibrated by Approved By :

{ Mr Prasert Surakhan)
Enviro Field Services Scientlst (3)

FORM NO.:F06-124 REVISIONNO:0 ISSUE DATE: 25/12/23 FORM NO : F06-124 REVISIONNO :0 ISSUE DATE: 25/12/23

ENTECIH

Calibration Certificate

ENTECIHH

Calibration Certificate

Wrere | o ey o
W S R
Certificate No: 6 680111 Certificate No.: G 660111
Date of Issue :  19-Feb-25
Standard References (Table 1)
Instrument description Flue Gas Analyzer
Instrusment mode! Testo 340 Standard Certificate No. Due date
Control unit seria! no.
on naino Oxygen (02 250 % Vol 2412723
Instrument serial no 62150585 Oxygen ( 02 ) 9984 % Vol CG-0113-24 Nimt 01-Aug-29
1D no. or control no. RYG_FS0465 Oxygen { 02) 2102 % Vol CG-0041-22 Nimt 10-Feb-27
Manufacturer Testo SE & Co KGaA Carbon monaxide ( €O ) B0 45 ppm ©6-0132-2 Nimt 10-5ep-29
Probe deseription Carbon monoxdde ( €O ) 302 ppm 1915723 Unde 16-1un-25
Probe modal Carbon manoxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Probe eotat Nitric Oxide ( NO ) 30 0 ppm CG-0065-24 Nimt 06-May-26
d Nitric Oide ( NO ) 151 8 ppm 0404/25 Linde 09 Feb 27
Customer name ALS LABORATORY GROUP (THAILAND) CG.,LTD Nitric Oxide ( NO ) 322 5 ppm 1974/23 Linge 1790425
Customer address 104 Phatthanakan 40, Phatihanakan Road, Khwaeng Phatthanakan, Khel Suan Luang, Sulphur Dionde ( SOZ ) S0 36 ppm 2004/23 tinde 17-1u1-25
Bangkok, 10250 Thatand Sulphur Dioxide (502 ) 100 7 ppm 2662/24 unde 25-Aug-26
2 Pages Linde
Receiving no. L-250514 .
Receluing date Joreb2s Temperature 29 °C Humidiy :664 9%RH Pressure 10108 mbar
Gas Calibration(Oxygen 2 50,9 984,21 02 %vol, Carbon Monokide 80.45,302,1007 ppm, Gas Temperatu 8 oc Fowete : 700 1014
H o low H
Nitric Oxide 30 0,151 8,322 5 ppm, Sulphur Dioxide 50.3,100.7,600 8 ppm) Callbrat ]pm i e mimn - Gas pressure 5 mbar
Condition of UUC. Used ration Results (Without
Mean of Uncertall
Ambient conditon n ervor ncertainty
Values uue te)
Temperatre @ 23 £5°C 02 (%Vol) 250 244 -0.06 0.15
Hurmidty +55 £ 15 %RH 02 (wovol) 9984 991 0074 020
02 (%Vol) 2102 2113 o 0.30
Calibration place t 17121 Soi 47 Yaek 48, Laksi, Bangkok 10210 0 (ppm) 8045 81 0.55 30
€0 {ppm) 302 301 L 60
Calibration procedure na :  This instrument was calibrated by comparisan with Standard gas mixlure according €0 (pom) 1007 1005 2 12
to calibration Work Instuuction no W1-CL-28-C O (pam) n0 = 20 8o
NO (ppm) 1518 154 22 60
4O (ppm) 35 n 05 12
e the standard uncentanty of messurent 502 (ppm) 5036 © 136 50
Multiptied by coverage factor k=2, which for 3 nomal distabution 502 (ppm) 1007 101 03 60
22 13
This Callbration Gerbficate may not be reporduced other then in (Ul except vith e penTission of the 15suing (aboralory.
Galiration certificates mihout sanaturg and seal not valid and The results relate only (o the tems rasteccalibrated. Remark : 1 amol/mol = 1 %val 1 pmol/mol = 1 pom
Thus calbration cemficate documents are tracebilty to Nanonal SACATTS, Wivch realize measurement g f the
Intermations/ System of Unts (SI). End of Report
Date of callbration T 19Fep2s

o Wi

Mr Kwanchai Khamdoung Mrs Nongluck V/ongsettee

Callbration Technidan Technical Manager

Page1ol2 ssued Dale 26/02/16 FM CL-09-C Rev Pagezol2

Entech Industrial Solution Co.Ltd Entech Industrial Solution Co.Ltd
17 121 SoiNgamwongwan 47 Yack £8 Toorgaonghong Laks: Bangkok 1021G THALAND Tel 0-2770-888€ Calibreton@entech coth “7 12" SoNgamwangwan d7 Yaek 48 Too gsonghang Laks: Bangkok 1021C THAILAND Te 0-2779-B888 Calbraicn@eniechcoth
TaxID D105536035581 wwaentechcoth



ENTECIH

Calibration Certificate

ENTECH

Calibration Certificate

e s
B s
Certificate No: G 680048
Instrument deseription Flue Gas Analyzes REVIEW BY Sﬁf 5:
Testp 350 New
£2985047/1121
Control unit serial no 03580096/1121 APPROVED BY
1D no. or conbrol no. RYG F50563

Manufacturer
Probe description
Probe model
Probe serial ne.
Customer name
Customer address

Total pages of cartificate :

Recelving no.
Recelving date.

Condition of ULC.
Ambient condltion

Calibration place

Cafibration procedure no :

Teslp SE & Co KGaA

NEXT CAL DATE 22012028

ALS LABORATORY GROUP (THAILAND) CO LTD.

104 Phatthanakan 40, Phatthanakan Read, Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok, 10250 Thailand

2 Pages

L-250179

22-)an-25

Gas Callbrabon(Oxygen 2 50,9 984,21 02 %vol, Carbon Morioxide 80.45,302,1007 ppm)
Nitrogen Dioxide 30 68 81 6,201 9 ppm, Nitric Oxide 30 0,151 5,322 5 ppm,

Sulphur Dioxide 50 36,100 7,600 B ppm)

Used

Al of the Measurmant warc caried out the stabllized labotary

Temperature 123 25°C
Humidity 155 % 15 %RH

Laksi, Bangkok 10210

174121 s 47 Yaek 48,

This instrument was calibrated by companson with Standard gas musture according

to callbration Work Instruction no WI-C1-28-C

The caibratan cenficate expanded uncerialy of measurement is sialed a5 the standerd uncerminly of measurent
Mutipied by coverage factor k=2, which for 2 narmal distabustion comesponds 1o a coverage prababifily of appraximately 95%.

This certificate is apahed anly to item under test Environmenta! conditian.

This Gaitraton Certficate may ot be regordiaced other than in fil except vath the permisson of the issuing laboratory.
Catiration certificates without signature and seal not vatd and The results reiate only to the items tested/calbrated,

This calbration centiicate documents are tracebiily o nationa] standsrds, vehich reslize measurement accoriing (o the
Intemationst System of Units (S1).

Date of calibration

FM-CL-09 C Rev B

Accrediled by

NSC-TISI-TIS 17025

Calibralion D426

Calibration certificate

22-Jan-25

o -w

Mrs Nonghick Wongsettee

/gwmoﬁm'/k_

Calibration Technidan Technical Manager

lssued Dale 26/02/16

10210
TaxID 0703536036581 wwwentechuuih

SARTORILS

Calibralion Cenlificate No

Obiject El utomatic weighing i
Iracesbility lo national standsrds
Manufacturer Sartorius
are made
™
Type MSU224S-100-DU 3
ISONEC 17025:2017 standard end Sarlorius

Senal | QM Idenl no

31709552 | RYG_EN0003

Wiork Instruction {Melhod) SOP W 08

Thus certifcate refate and spply this equipment

only

Customer ALS Laboratory Group (Thailand) Co Ltd (Rayong

Branch)

616/10 Moo 5 T Maenam Khu, A Pluak SVIEW BY

' REVIEW BY

Rayong 21140, Thailand

Order no 2230
APPROVED BY

Number of pages

Date of calibration

This calibrati may not be

2

NEXT CAL DATE

20 Feb 2025

olher than in full excepl with the permission of NSC-TISI-TIS-17025 and lhe

without sit are nol valid

issuing Ci

The useris obliged to have the object recalibraled at appropriate intervals

Date 06 Mar 2025

Sartonus (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang
10310 Bangkok

Approval of the Calibralion Cerlificale

Mr Chanchai Inthana

Person in charge
(ENES /wh

Kachen Lalee

Verical®
Version 6 5 Page 114

wrere sz rwm v
T Bt
Certificate No.: G 680048
Standard Certificate No. Vendor Due date
Oxygen (02 ) 250 % Vol 2412723 Lnde
Oxygen { 02} 9 984 % Vol CG-0L13-24 Nimt 01-Aug-29
Oxygen (02 ) 2102 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon manoxide { €O ) 80 45 ppm 0G-0132-24 Nimt 10-5ap-29
Carbon monoxide { C3 ) 302 ppm 1915723 Linde 16-Jun-25
Carbon monoxide ( €O ) 1007 ppm 1870/24 Linde §7-Jun-26
Nitrogen Dioide { NOZ ) 30 68 ppm 2832724 linde 08 Sep-26
Nitrogen Dioxide ( NO2 ) 81 8 ppm 2330724 Linde 01-Aug-26
Nitrogen Dioxide { NO2 ) 201,9 ppm 1975/23 Linde 17-3ul-25
Nitrlc Oxide ( NO ) 30 0 ppm CG-0065-24 Nimt 06-May-26
Nitnc Oxde ( NO ) 151 5 ppm 0161/23 Linde 22-Jan-25
Nitric Oxide ( NO } 322 5 ppm 1974123 Linde 17-1uk-25
Sulphur Dioxide ( 502 ) 50 36 ppm 2004/23 Unde 17-Jui-25
Sulphur Bioxide ( 502 ) 100 7 ppm 2662/24 Linde 25-Aug-26
Dioxide 6008 Unde 17-Jul-25
Temperatue 226 °C  Humidty :648 O%RH Pressure 10127 mbar
Gas Temperature : 23 Gas pressure 10163 mbar
Callbration Results (Table 2)
Standard Mean of Uncerta nty
Error
Values uuc (2)
02 {%Vol} 2,50 247 -0.03 0.15
02 (%Vol) 9.989 9.0 0064 0.20
02 (%Vol) 21.02 2112 0.10 030
€0 (ppm) 80.45 62 155 3.0
€O (ppm) 302 305 3 60
€0 (ppm) 1007 1011 1 12
NOZ (ppm) 3068 268 -1.88 8.0
NO2 (ppm) 61.8 799 -19 8.0
NO2 (ppm) 2019 1997 22 12
NO (ppm) 30.0 a 10 8.0
NO (ppm} 1515 153 L5 8.0
NO {ppm) 225 n 15 12
502 (ppm} 50.36 51 064 60
$02 (ppm} 100.7 102 13 6.0
502 (ppm) 6008 605 42 13
Remark : 1 amol/mol = 1 %vol 1 pmol/mal = 1 ppm
End of Report
Page 202 Issued Dale 26/02/16

17 121 So Ngamsorgvan 47 Yaek 48 Toongsonahong Laksi Ba

Tux 1D 0105536035581  /aww entecr co th

Calibralion certilicate No : 25BKL0003

Calibration Cerlificate

Calibration object

Slngle range instrument

Model MSU2245-100-DU

Serial Number 31709552

QM Ident no | Inventory no RYG_ENQOD3 | —

Maximum capacity (Max load) 22000009

Measured range 2200000 g

Scale interval 00001 g

Place of calibration

Address According lo page 1
Depariment | Cost cener Laboratary Depariment. | —
Building | Floor — | 1st Floor.
Room Balance Room
Maximum temperature variation al place of calibration 5K
Calibration procedure

EURAMET cg-18, V4 0 - on lhe Cali of Ni lic Weighing

Test equipment
Test aguipment type
Thermomeler

Test weight set OIML R111 E2

Sartorius (Thailand) Co , Lid
129 Rama 8 Road, Huaykwang
10310 Bangkok

Test aquipment 1D Valid until
MHE-382SD s/nB011342 Traceable to Sl unit through DKSH 21 Aug 2025
Certificate No M2308197S ,E2(Traceable to S| unit through TCS) 23 Aug 2025
Verical®
Version 6 5 Page 2|4



Calibration certificate No  25BKL0003

Calibration Cerlificale Interpretation of measurement results | Appendix lo the calibration certificate
Adjustment Status Uncertaintv of measurement in use
The measuring device was inlemally adjusted before the calibration . )
Device adjusied before measurement Yes
: = e Temperature deviati idered 15 K (isoCAL acli
Environmental and measuring conditions emperature deviation considere (isaCAL aclive)
i{ fici i d 1 10%K
Date of callbration 20 Feb 2025 Temperature coefficient considere
Temperalure at place of calibration | Temp difi. 247°C103K Uncertainty of the weighing result Uy (W) Ugl(W) = 0.00013 g +3.42 - 10°*- R
Tweighls - Tplace
Measuring conditions The installation sile is suitable The device was levelled Balance was
loaded up 1o Max before test
Humnidity 62 3 %RH Indicatlon In % fram max load Net indication Uncertalnty Uncertalnty relative
R Ugilw) U Wire
Measurement results | Measurement uncertainties
Cenler 1000000 g
Front feh 100 0000 g
100 0001 Graphic realization of the relative inty of | process
Sufaly factor
1w
|Atece]mae = 00001 g [ []
1
2 ]
g 1000009 2000000 ¢ 1
10 1000000 2000001 g
™
Error of indicalion
T d d Ervor Uncertalnty  Uncartalnty ralative
000012
000013
Displayed example
£.0o01e Process accuracy 100 %
Safety factor 3
Minimum sample weight 00380¢g
Sarlonus (Thailand) Co, Lid Sartorius (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Verical® 129 Rama 8 Road, Huaykwang Verical®
10310 Bangkok Version 6 § Page 34 10310 Bangkok Version 6§ 5 Page 414
Lol No 25403861
Lot No 2540366-1
SYSTEM CALIBRATION BIAS AND DRIFT DATA
ANALYZER CALIBRATION DATA
Cllent Lo Usas HRSG 11
c : L 1sing HRSG 11 Date Sakslt P
D : Sakslt P
0, ANALYZER
0, ANALYZER Cylinder Conc (%) : 1602
Model :  HORIBAPG-350
Span (%) :
sysiem system Drift
Cal Blas {% of Span)
% {Parcenl of Span) Bamnanea R
Reasoonsa (%) Resnonan (%)
NO, ANALYZER
Cylinder Cone (ppm}) : Span (ppm) :
NO, ANALYZER
Model TELEDYNE AP| T200H o
Span (ppm) system Drift
wynnaar vaie rinal Anaiyzers n R " Doannnea
(ppm) Callbralion {Percent of Span)
Rasnnnan fanmi Raannsnaa innmi
$0; ANALYZER
Cylinder Canc (ppm) : Span (ppm) :
502 ANALYZER
Model TELEDYNE AP 10DEH - m DR
Span (ppm) 100
R KA
v nerenca
(Percent of Span)
Response foomi Rmannnaa tnnmi
Cylinder Conc {ppm} H Span (ppm) :
GO ANALYZER ysiem D
Model HORIBA PG-350 Serlal No : VKNVUGUY
Span (ppm) R "
Lyl naer va ue vinerence
{ppm}
Resgonse oom} Resoonan foomi
Calibrated by
.9.52&‘/7‘?
Calibrated by {Mr. Sakslt Phalsanphlsut )

Sl

(Mr. Sakslt Phalsanphlsut }

Environmental Fleld Sclentlst {4}

FORMNO F 06081 REVISIONNO 4 (SSUE DATE 180124

LS Latormory Grovp
LS Lovermtory Gro
Page 10l5 a Page 20l 5



EMISSION TEST RESULT

GulfTS3 Co, Ltd

08 Muy 25
S0, Analyzer  Modal

TELEDYNE API 100EH
NO,IO; Anslyzar Modat

COJCO, Analyasr Modsl
©, (%) €O, (%} NOx (ppm)
1041
48
Page3of 5
EMISSION TEST RESULT
Cllent Gulf 1S3 Co, Ltd
Data 08 Moy 25
Start Time
SO, Analyzer  Modal
TELEDYNE AP T200H
HORIBA PG-250
C0, (%) NOx (ppm} 504 (ppm)

PageSot 5

a7

Romark

(Mr. Sakatt Phalsanphisut }

EMISSION TEST RESULT
Run# Run#
Cliant Location
Tesl Oparstor Saksi P Date OB Muy 25 Tesl Oparwtor
Stant Tima 1m0 Finlsh Time
SO, Amalyzer  Modat Serial No
482 NOO,; Annlyzer Nodel Serlal No
VKNVUGUD CO/CO, Analyzer Modsl HORIBA PG-350 Serlal No
50, (ppm) €0 tppm) Romark o €0, (%) NOX (ppm) 50, {ppm)
Skt
{Mr Sakalt Phalsanphisut )
ALS Laenory G
o
Lot No 25403891
ANALYZER CALIBRATION DATA
Uiy HRSG 11 Gui TS3 Co, Lid L Win HRSG 12
s P H
4z 0, ANALYZER
a7 Model 735
a2 Span (%) 25
VKNVUGUS Uynnaor vaue Final Anaiyzers u
% Callbratlon (Parcent of Span)
Resoonse (%) Dasnnnea 4
CO (ppm) Remark
NO ANALYZER
Model TELEDYNE API 200EH
Span (ppm) 100
LUyuinaer vaise
(ppm) {Parcant of Span)
Resoonsa fpom} Response {ppml
502 ANALYZER
Model TELEDYNE API 100EH Serlal No
Span (ppm) 100
n \nitial Anaiyzers Final Anaiyzars vmarence
ppm
Dasnnnes nnmt Rasnanaa innmt
CO ANALYZER
Modal TELEDYNE API 300EM
Span {(ppm) 100

Serial No

Shbor P

Ly naer vaue
(Mr Saksit Phai

nphlaut )

Rasnnnna (nnmi Resnanse {opm)

Callbratad by

Page 1015

{Percent of Span)



Pagodd 5

Lot No.

2540388-1
SYSTEM CALIBRATION BIAS AND DRIFT DATA
L Udas HRSG 12
D
0, ANALYZER
Cylinder Conc (%) Span (%) :
U Anaiyzer
Callbration system Drift
Response Cal Blas {% of Span)
2 nf Qnan Dacnnnea AfQnamt
NOg ANALYZER
Cylinder Cone {ppm) Span {ppm) :
NUy Analyzer
Callbration » Dh
Responaa
R
S0, ANALYZER
Cylinder Cane (ppm) Span (ppm) :
system > m Dritt
Cal Blas
o4 @nant R
Cyllnder Canc (ppm) Span {ppm)
Drift
(% of Span)
R "
Calibrated by
Page 20l5
EMISSION TEST RESULT
Run®
Chiant Location
Dat 08 May 25 Tost Oparator Apleit S
Start Tima 11:01 Finlsh Timo 121
50; Analyzer  Modal Serlal No 410
NO,/0; Analyzar Modal TELEDYNE APl 200EH Serial No
€0ICO, Analyzor Mode! TELEDYNE API 300EM Sorlal No
0; (%} €0, (%) NOx (ppm) 50, (ppm} Romark
{MrApisht Sing ha)
Environmental Field Sclentist (4)
FORMNG F 06050 REVISIONNO

Page 5ol 5

EMISSION TEST RESULT

Cllent GuIITS3 Co,, Ltd Using HRSG 12
Date 08 May 25 Aplsh S
Start Time 10:40
50, Analyaer  Mods! TELEDYNE API 100EH
NO,/0; Anuiyzer Mods! 75
€OICO; Analyzer Modsl Sorial No 425
05 (%) NOx (ppm) 80, {ppm) €0 (ppm} Rsmark
{ MrAplstt Sing ha)
Environmental Fiold Sclentict {4)
FORMNO FO8060 REVISIONNO 1 (SSUEDATE 180124
Page3dls
Runt! 3
Locallon ting HRSG 12
08 May 25 Oparator Aplait S
Finlah Time 11:42
Serinl No 410
Sorlal No
Serial No
€O, (%) NOx (ppm} 50; (ppm) €0 (pem) Remark

AT,

{MrAplait Sing-ha )

bormtary Group



CERTIFICATE OF ANALYSIS

Airgas Specialty Gases
Airgas USALLC

6141 Eastan Road
Plumsteadville, PA 18949
Airgas com

Grade of Product: EPA PROTOCOL STANDARD

Alrgas Specialty Gases
USALLC

Cuslomer. AIR LIQUIDE
(THAILAND) LTD

Part Number: E04NI99E3HAD002 Reference Number: 160-402340013-1

Cylinder Number: GNDD27210 Cylinder Volume: 2472 CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG

PGVP Number: A12022 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Cerlificalion Dale:  Feb 11, 2022

ANALYTICAL RESULTS
Component Protocol Total Assay
Dates
8239PPM
CARBON MONOXIOE 8000 PPM 79 48 FPM 61 +/-0 6% NIST Traceabls 0210472022
NITRIC OXIDE 8000 PPM 52.38 PPM 61 +-10% NIST Traceable 02/04/2022, 021117
SULFUR DIOXIDE 80 00 PPM 78.75 PPM 61 +/-0 8% NIST Traceable 0210472022, 02111,
CALIBRATION STANDARDS
No Concentralion
NTRM
NTRM 200610-15 CC733108 98 61 PPM NITRIC OXIDE/NITROGEN +-09% Oct 06, 2026
NTRM 20061004 CC708044 88 61 PPM NITRIC OXIDE/NITROGEN +-09% Oct 08, 2026
GMIS 124206880139 €C3za707 4,097 PPM NITROGEN DIOXIDE/NITROGEN +H-20% Sep 03, 2024
NTRM
ANALYTICAL EQUIPMENT

Nicolel iS5D FTIR AUP2010245 NO FIIR Feb 10,2022
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jen 27, 2022

Triad Data Avallable Upon Raquest

NOTES:Gross Weighl: 48 5 Kg

Nel Weight: 8 1Kg
Airyas
A Uuldo compay. Bldg 2

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Parl Number: E04NISSE3HAQ066 Reference Number:
Cylinder Number: ND11223 Gylinder Volume:
Laborelory: 124 - Plumsteadville - PA Cylinder Pressure:
PGVP Number: A12021 Valve Outlel:
Gas Code: Ceriification Date:
ANALYTICAL RESULTS
Component Requested Aclual Proloce
Method

NOX 5500 PPM 5617 PPM 61

CARBONMONOXIDE 5500 PPM 5424 PPM 61

NITRIC OXIDE 5500 PPM 5617 PRM &

SULFUR DIOXIDE 5500 PPM 5551PPM =)

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration

PRM 12386 D6B5025 951 PPM AIR/NITROGEN DIOXIDE

NTRM 200610-50 CC733426

GMIs 124206889 €Ca23707

NTRM 16010224 KALOD3SB 6769

ANALYTICAL
Nicolel 1S50 FTIR AUP2010245 NO ETR
Nicolet (550 FTIR AUP2010245 NO2 FTIR

Triad D
NOTES:

ata Avallable Upon Request

Gross Weighl 47 8 Kg
NalWelght: 78 Kg

+- 1 1% NIST Traceable

Plumsteadville, PA 18949
Amgas eom

160-402138464-1
2472CF
2215 PSIG

860
Jul 18, 2021

Assay

07/0872021, 0771572021
07i0872021
07/08/2021, 0711572021
07i0872021, 0711572021

Uncartainty Explration Date
20% feb 2020
+H-08% Ocl 08, 2026
21% Aug 15,2021
+1-08% Dec 23, 2021
Jul B3, 2021
Jun 30, 2021

Paga 1 ol 160-402138484-1

6141 Esston Rond
on AlrLiquida campany Plumsteadville, PA 18549
Alrgys.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: AR LIQUIDE
(THAILAND) LTD
Part Number: EO4NIS9EIHAD086 Reference Number:  160-402340012-1
Cylinder Number: GN0027216 Cylinder Volume: 247 2CF
Laboratory: 124 - Plumsleadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12022 Valve Outlel: 660
Gas Cade; CO,NO,NOX,S02,BALN Certificalion Date: ~ Feb 09, 2022
ANALYTICAL RESULTS
Component Actual Assay
Dates
NOX 5500 PPM 5501 PPM &1 0210212022, (2I0RI2022
CARHONMONOXIDE 5600 PPM 6520 PPM &1 021022022
NITRIC OXIDE 5500 PPM 5591 PEM Gt 0200212022, 0210972022
SULFUR DIOXIDE 5500 PPM 625 PPM G 02212022, 0210972022
NITROGEN Balance
CALIBRATION STANDARDS
Type LotiD Cylindar No Concentration Uncertalnty Explration Date
NTRM 08010212
NTRM  Z00610-16 CC733106 9861 PPM NITRIC OXIDEMITROGEN 0% ©cl 05, 2026
GMIs 124206880139 4,087 PPM NITROGEN DIOXIDE/NITROGEN +#20% 2024
InstrumenliMake/Model
FTIR Jan 12,2022
FTR Jan 27,2022

Triad Deta Avallabla Upon Request
NOTES:Gross Weighl: 45.4 Kg

Net Weight: 8 4 Kg
Approved for Réleasa
a0 AlrLgide campany

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Page 1 of 160-402340012+1

Bldg2
‘Flumsteadville, PA 18949
Amas.com

Part Number: EOQ4NISSEIHADO02 Reference Number:  160-402138485-1
Cylinder Number: ND11222 Cylinder Volume: 247 2 Cubic Feel
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12021 Valve Outlel: 680
Gas Code: CO,NO,NOX,.S02,BALN Cerlificalion Date:  Jul 15, 2021
Ganlficaben partomod in “EPA y for Assay Cefration Slanaards (Way 2012 gocument EPA
+ nilng th ated i nol gon for n This eylinder hat 3 lolal analyhesl
uncemanly s stated Al Thera

mola/maln baal ur lsas ethenwise nater

ANALYTICAL RESULTS
Component Requested Aclual Protocol Total Ralallve Assay
61 +1-0 6% NIST Traceable
<3l +1.1 4% NIST Traceable Q7I0R2021, 0711572021
SULFUR DIDXIDE a1 +i- 1 D% NIST Traceable 0710872021, 0711672021
CALIBRATION STANDARDS
Lot ID Date
0,81 PPM AIRNITROGEN DIDXIDE 20% Feb 20,2020
NTRM 68,61 PPM NITRIC OXIDENITROGEN +€-D%% Or 06, 2028
21% Aug 16,2021
“-08% Dec 23,2021
ANALYTICAL
InstrumenU/Make/Modal Last
FTIR dui 01,2021
FTR Jun 30, 2021

Triad Data Avallable Upon Reguest
NOTES:

Gross Weight: 48 0 Kg

NetWeight 78 Kp

oy d 1 Vinl.

A;;ﬁrbv-ed for Release”

Pape 1 of 160-402130485-1



Alrgas Specialty Gases
A ryas. A
_ Alrgus Speclulty Gases an A Phoneatvl e PAIS
Alrgas USA, 1LC nAlr Uiuidy compmny advil e 949
Irgas 600 Unlon Landing Road Alrguazom
0 Av Liquido compery m'nnn:r;:mu NJ oka77-0000
CERTIFICATE OF ANALYSIS
CERTIFICATE OF ANALYSIS Grade of Product: EPA PROTOCOL STANDARD
Grade of Product: EPA Protocol Cuslomer AIR LIQUIDE
- ber: B2-40101872 (THAILAND) LTO
Ef,,’i‘n':'e’:"ﬁj;hen EnaNIsa=sHAGI00 gjﬂﬁ’:;‘ff}o'f::e;e' bt Parl Number: E02NIB4E3HAO0D1 Reference Number: 160-402340010-1
Laboralory: 124 - Rivertan (SAP) - NJ Cylinder Pressure: 2214 PSIG Cylinder Number:  GND027157 Cylinder Volume: 2498 CF
PGVP Number: B52017 Valve Outlet: 590 Laboratory: Cylinder Pressure: 2214 PSIG
Gas Code: 02,BALN Cerllficalion Date: ~ Oct 23, 2017 PGVP Number. A1202 Velve Oullet: s80
Gas Code: 02,BALN Certificalion Dale: Feb 02, 2022
Expiration Date: Fe
“EPA’ ty foe Y
. uring N0 garey pr Tatad g 2 T oy
inty d Th pL cxibralian mixture
N less otharwise noted.
ANALYTICAL RESULTS
Gomponent Requestad Actual ANALYTICAL RESULTS
Concentraflon Concentratlan Component Requested Actual Protocal Total Relative Assay
OXYGEN 8000 % 8003 % G1 /- 0A4% NIST Traceeble 102372017 Concentralion Concentralion Mothod Uncertainty Dates
NITROGEN Batanca OXYGEN 16.00% 1602% G 41-0 4% NIST Traceatle 020212022
CALIBRATION STANDARDS NTRAGEN Belanca
Tuae LotiD Cvlinder No Goncontration Uncertainty Explration Dalo CALIBRATION STANDARDS
Type LotiD Cviinder No Conecentration Uncertalnty Expiratlon Date
ANALYTICAL EQUIPMENT
Instrumant/Make/Mods| Analytical Princlple Last Mullipolnt Callbration ANALYTICAL EQUIPMENT
InstrumentiMake/Model Analytleal Princlple
Trlad Data Avallable Upon Request
NOTES: .
This eafibration 5td has been cerlified in accordanes vith (he May 2012 EPA Traceabillty Protocol, Trlad Data Available Upon Request
Documen| EPA-G00/R-12/531 Al tesling processes and canform ta the of ]
ISOAIEC 17025 &nd to Airgas ISO 9001:2000 and reate anfy lo ilems idenlified on this certificale. Al values Nel Weighl: 8 2 Kg
are carlifled to be NIST Traceablo with tolal uncertzlnty as detalled under Analytical Uncertainty, This
document shall not be reproducad in full wilhoul writlen approval of the lssuer.
TESTING CERT No. 2000.02
M Wrrn A od for Rel
Approved for Releass pproved for Release Pape 1 of 160-402340010-1
- Airgas Specinlty Gases Airges Specialty Gases
Alr as Airgos USA LLE r a ‘Airgas USA, LLC
. 5131 Easton Road X 6141 Easton Road
An Ar Lujuios campaity

Plumsreadalic, PA 1894y
Airges s o

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Cuslomer AIR LIQUIDE
(THAILAND) LTD
Par Number ED2NIB4E3HAQ001 Relerence Number:  160-402830555-1
Cylinder Number GN0(29535 Cylinder Volume: 2500 CF
Laboratory 124 - Plumsleadvills - PA Cylinder Pressure: 2214 PSIG
PGVP Number A12023 Valve Oullet: 580
Gas Code 02,BALN Cerlificabon Dale:  Scp 05, 2023
ANALYTICAL RESULTS
Componont Requesled Actual Protocol Tolal Relalive A
Concentralion Concentration Method Uncertalnty D
OXYGEN woe s U7 % (&} Vw0293
MITRORES
CALIBRATION STANDARDS
T L D Concentralion
ANALYTICAL EQUIPMEN [

nstrument/Make/Mcdel Analytical Principle Las| Mullipoint Callbration

Triad Data Avallable Upon Raquest

NOTES:Grass Weigh! 50 0 Kg
Not Weight 64 Kg

for

&n Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO2NIS2E3HA0000
Cylinder Number: ~ GN0025086 Cylinder Volume:
Laboratory: 124 - Plumsteadvilie - PA Cylinder Pressure:
PGVP Number: A12020 Valve Qutlet:
Gas Code: 02,BALN Cerlificatlon Date:
w
malefmote basls unkess ctharwisa noled
ANALYTICAL RESULTS
Componant
G
CALIBRATION STANDARDS
ANALYTICAL
Instrument/Make!Model

Triad Data Availabla Upon Requesi
NOTES:

Gross Weight: 481 Kg

Net Weight: 8 2 Kg

Approved for Release

g1
Plumsteadville, PA 18949
Alrgas.com

24B 4 CF
2214 PSIG
590
Nov 11, 2020
tEPA
Bl
samc
Assay
Dates

Pago 1 of 16040424



INNOVATIVE INSLRUMINT CAD HIKATION LA
TIWAOO 1V SOLSUNTINAKOKN 1 TAMDON HANG KALD

TEL (6610 21 16-2ast-] 1AX 66R0-2116 7140 Cautibaron LggousT

Certificate of Calibration

Customer
Naine : ALS Labaratory Group Hiankad Co, 11d Certificate No : 25-AC1-042
Address : 104 Soi Phaubanakan 40 Phatihanakan Road Suan | uang Request No @ Reg-2025-0604

Bangkok 10250

Ualt Under Callbration Detulls

Meusuremenl yem - Acoustic G Class © 1

Manufuciarer : RION Range : 94 dB3 /1000 L2

Model INC-TS Instrument Starus : Used

Serl Number 1 35002736

mn : RYG FS0496

Calibratinn Environment and Details vy Pl 7
Tenreriure 1(23527C)

[omdity 1 (50% 20 ¢%RITY APPROVED RY ‘SFW_

Baromelric Pressure 2 (1013 100 hPa)

T . 19/03/26
Received ate : 6 March 2025 NFENTCAL NATE
Calibration Date + 19 March 2025
Location af Calibration  LAB 1 Acoustic
Calibration Procedure—: Inhouse method CP-ACT-02 hased an 111 C 60942 2017 1 lectronconstics - Sound calibralnes
Refervace Standard Tra ¢

Sound Clibralar SV35A 58079 12 June 2025

THD Mulimeter 25 1047765 NIMT 4 Fehruary 2026
Traceability * This certificate pros idves eceability of' 10 recogmized matianal stadard, 3id w he

realtzation of the interzahonal System of Units (SD
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Certificate No : 25-AC1-042
Request No : Req-2025-0604

Sound pressure level Calibration Resulis : Wilhoul Adjustment
Callbration Range Withaut Adjustiment {dK}
(dB} A d =dB !
93dB 10 N7 94 06 006 3 025 Tass
Frequency of Sound pressure level
Calibration Range Withoul Adjustment Uncertainiy
(n Deviatled  Measured (Hz)  Deviated (£ %) h
94 dis 7 1000 Lz 100 00 voo [{X1]] v70 Pa

Total Harmonic Distortion plus Noise of

level (THD+N %)

Without Adjustment Uncertainty  Acceptance limit
H Measured (%) Measured (%) (£ %) Class 1 { £ %)
098 040 25

Masimum-permirted
Function
Uncertainty of measurement

15dB

Toal disiartionFouvise

Acemul nudwas W G2 ST s 1
the exlibracs 1 rovuls exchuls the calibrater e ST cerrectin:
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45)/1 Sirinthom Road Rangbun, Rangplud Bangkak, 10700 Thailand
Tol 460 24338231 Email: colbiatian@sithiphorn.com

OIS TS 2

Cert. No. : ACL24418
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEI METER

Magsufacturer RION

Model : NL~42A / Microphone UC-52 / Preamiplifier NH-24
Serial No.: 00623387 /198634 /26415

ID No.: RYG FS0612

Condition As Found : GOOD

Customer : ALS LABORATORY GROUT (TIIAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location :
Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) kPa REVIEW BY
Relative Humidity : (500 .420) %
Reecived Date : 12 DECEMBER 2024 APPROVED
Calibration Date : 23 - 24 DECEMDER 2024
Date of Issac : 26 DECEMBER 2024 EXTCAl pATE 23017008

Calibrated b,

Approved by : 7—. M

g (AN
( Thanakul Petchurai )

This certi is issued in with the s of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior wrillen approval of the head of Calibration Laboralory.



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451 sitinthom Road Bangbumiry, Bangplud Bangkok, 10700 Thailand

Tol 46624338331 Emoail: calibration@sithiphom.com
Calibration Procedure : CP-AC-01
Calibration Method :

SITHIPORN,

NSCTISTIS 17025
CALIBRATION 0334

Cert. No. : ACL24418
Job No. : VC6BACDO51
Pages : 2of8

This cquipmenl was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM)
The SLM had tests to Acaustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reltrence

Stmdard Instruments.

For tests results of each items were made by observation of cach Instruments display and also with SLM's display

Coundition of this result of calibration :

1 Reference Standard Instruments ;

Instrument Model
Wavelorm Generalor 33210A
Waveform Generator 313511B
Digital Multimeler 334614
Digital Multumeler 33461A
Digilal Multimeter 34461A
Programmable Allenualor MAT-1070
Condenser Microphone 4130
Moasuring Amplificr NA-2KAL

Serial No. Cert. No. Due Date
MY48017076 EF-0009-24 05-FEB-25
MY52302742 EF-0007-24 05-FEB-25
MY53220104 EEL.BP 21/0267  13-FEB-25
MYS53220076 EEL BP 20/0267  15-FEB-25
MT60024273 EEL.BP 22/0267  15-FCB-25

62100114 EF-0003-24 05-FEB-25

2977900 AA-1001-24 12-FEB-25

34560495 AA-3001-24 05-FEB-25

2. This result of calibmtian was found accurale as shown on date and place of calibmnon for this calibrated ijcm only.

3 llis certificate is traceable 1o lhe intemational syslem of unit maintained at :

3.1 National Instiute of Metrology (Thailand).

32 Thailand Institute of Scientific and Technological Rescarch (TISTR)

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45451 Sirinthorn Rood Boangbumy, Bangplud, Bangkok, 10700 Thailand
Tol +66 2433 8331 Email : callbration{@sithiphom.com

Result of calibration :
1. Absolute sensitivity
Refervnce Measured
Acoustic Signal Value
(dB) (dB)
Y3991 94) 939
2. Selfgenerated moise
2.1 Nomnal test
Measured Value
(daB)
146

Dovi

00

SITHIPORN

!
associates 7

Cert-No. :  ACL24418
JobNo. : YCESACONSI
Page 1 40f8

Acceptance
Limir
(dB)
203

2,2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency Weighting
Weighting, (dB)
A - weight 6
180
A 240

3. Acoustical signal lests of [requency weightings

Frequency Deviation from
(Hz) Flat C-waight
s 0s 05
1000 02 02
/000 a7 06

A-weight

05
0.2
0.6

Acceptance
Limits
)
+10
+5.0

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45+451f1 Sifinthom Road Bangbumu, Bangplud, Bangkok, 10700 Thailand

TeL+862433637  Emait: calibration@sithiphom.com
Uncertainty
Parameter
(an)

| Absolute sensitivity 02
2 Self-generated noise 02
3. ical signal lests of igh(

12511z 03

1000 Hz 03

8000 Hz 03
4. Electrical signal tests of frequency weightings

For 10Hz 10 4 kHz 03
For >4 kHz to 10 kHz 03
For > 10 kHz ta 20 kHz. 03
02

6. Lon - term stability 0.1
7. Level linearity on the reference level range 02
8. Level linearity including the level ranee control 02
9. Tone burst response 02
10. Peak C sound level 02
11. Overload indication 02
12, High level sishility 0.1

SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY

A5+451/1 Sitinthom Road, Bangbumu Bangphud, Bangkok, 10700 Thalland
Tol +66 2433 B 431

4. Flectrical signal Lests of frequency weightings
‘Weighting network responsc with relative 1o 1 kHz

Frequency
(Hz)
Flat C-weight A-weight
63 01 €01 00
125 0.0 0.1 00
250 00 0.0 0.0
500 0.0 0.0 0.0
1000 0.0 00 00
2000 0.0 oo 0.0
4000 0.0 o0 00
BOOO 00 0.1 0.1
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipaed  Mensured
Frequency Value Yalue
Weighting (dB) (dB)
A - weight 4.0 %40
C - weight 94.0 %40
Flat 94.0 %40
52 Time weighting at 1 KHz
Anticipated Measured
Froquency Valye Value
Weighting (an) (dn)
Fast 94.0 940
Slow 94.0 94.0
Leq 940 940
6. Long
SLM Display SLM Display
Frequency a initial at tinal
Weighling (dB) (dB)
A - weight 910 %40

SITHIPORN

assaciates

/
/
CALIBRATYON 6334

Cert. No. : ACL24418
JobNo. : VCESACO051
Pages : 3of8

Maximum-permitted
uncertainty of
measurement (dB)
N/A
NA

0.6
0.6
0.7

0.6
07
Lo
02
0.1
03
03
0.3
0.35
025
0.1

SITHIPQRN,

dSSOClates

NSETEETIS 17125

Cert. No. : ACL24418
JobNo. : VC6BACHOS1
Pages : 5of8

Deviativo from various frequency weighting response curve (dB)

Acceplance
Limits
=240
415
%15
+15
*10
20
430
150

Deviated
Value Limits
(dB) (dB)

0.0 402
0.0 02
0.0 i02

Acceptance

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 01
0.0 +01
0.0 01

Deviated Acceplance
Value Lumnits
(dn) (dB)

0o =03



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45} 4 Siinthom Road Bangburmru, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433837 Emoil: calibration@sithiphomn.com

SITHIPORN;

assodtdires

CALIBRATION B34
Cert. No. : ACL24418
Job No. : VC68AC0051

7. Level Hncarity on the reference Jevel range

Anticipated Measured Deviated Acceplance

Value Value Value Limits
(dBRY rdBY (dB) (dB)
1370 137.0 00 +
1360 136.0 00 =11
135.0 1350 on +
1340 134.0 00 =14
133.0 1330 00 EY
1320 1320 0o =11
131.0 1310 00 =11
129.0 1290 (4] 11
1240 124.0 0.0 111
1190 11990 00 £11
1140 00

1090 109.0 00 =11
1040 104.0 oo

990 990 00 =
%0 94.0 00

90 R90 (]

8340 840 00 =11
190 790 no 1
740 M0 00 =11
690 690 nn

640 640 0.0 ESRY
590 590 0g ESN]
540 519 0 4
490 490 00 +1.1
440 40 no *
394 N9 01 E
340 339 - *11
30.0 ana 00 EXNE
290 290 0.0 ES N}
28.0 280 on

270 210 00 ES
260 260 (] 11
750 251 01 ES

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN;
45451t Sirintham Road, Bangburmsy, Bangphud, Bangkok, 10700 Thalland associates
Tol +66 2433 8331 Email : calibration@sthiphom.com

Cert No. : ACL24418
Job No. : VC6BACO85]
Puges  : §ofH

1¢. Peak C sound level

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45+-45\ Sirinthom Road Dongbumnnu, Bangplud Bangkok, 10700 Thailand
ToL+6624336331  Email: calibration@sittuphom.com

SITHIPORN,

assaciates

CAUBRATION 0334

Cert. No. : ACL24418
Job No. : VC68ACO0S1

Pages : Tof8
8. Level linearily including Lhe Jevel range control
Anticipated Measured Devialed Acceptance
Range Value Value Value Limils
(dB) (dB) (dB) (dB)
130 940 94.0 0.0 1.1
Anticipated Measured Deviated Accepimee
Range Value Value Value Limits
(dB) (dB) (du) (dB)
130 29.0 290 00 11
9. Tone burst resposse
line Tone burst Anlicipated Measured Deviated Aceeptance
duration, Th Cy Valuc Value Value Limits
Weighting (ms) (dB) (aB) (dB) (d)
025 1080 1079 0
Fost 2 8 1170 1170 0.0 10:-25
200 600G 1340 1340 0.0 1.0
Slow 2 8 108.0 1080 0.0 1.5:-5.0
200 BOU 1276 127.6 0.0 410
025 990 939 0] 15;-50
SEL 2 8 1080 108 0 0.0 10:-25
200 800 1280 1281 o1 +10

7 Bofeste

SITHIPORN ASSOCIATES CO., LTD,
CALIBRATION LABORATORY

451-451/1 sirnihorn Road Sargoumry Bang: 1.3 Bunigkak 1700 Thats 1
Te 8624338331 {ma celibralion  » ;uphorncom

SITHIPORN;

associales

RTINS 1705

Cert. No. : ACL24228
Pages : TofB

Calibration Certificate

Nunber of cycle
mn
test signal

One

Numbwr of cycle
n
test sipgnal
Conlinuous
Positive halfcycle
Negative hall cycle

11. Overload indication

Anticipated
Value
tdR i
1300
1334

Anticipated
Value
(dB)

1330
1354
1354

Mcasured value (dB )

Pasitive

onc-half cycle

896

12. High level stability

Frequency
Weighting

Negative
one-hall eycle
495

SLM Display
at initial
(dB)
1370

Measured

Valuc, T cpeak

(dB)
1300
1311

Measured
Value
(dR)
1330
1352

1352

Deviated
Value
(dn)

201

SLM Display
at {inal
(de)
1370

Deviated
Valuc
(dB)Y

00
o

Deviated
Valuc
(L]

00
02
02

Acceplance
Limits
(dB)

15

Deviated
Value
(dn)

00

Acceptance
Limits
(dB)

=30
230

Acceplance
Limits
(dBY

+20
120
420

Acceplance
m
un)
403

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Coudition As Found :

Customer :

Location :

Ambient Temperature :

Pressurc :
Relative Humidity :

Reecived Dale :
Calibration Date :
Date of kssve :

Calibrated by :

Approved by :

SOUND [LFVEL METER
RION

NL-42 / Microphone UC-52 7 Preamplifier NH-24
00734223/ 169439 / 72460

RYG F$0029

GOoD

ALS LABORATORY GROUP (IHAILAND) CQ, L1D

104 PHATTIIANAKAN 40 PHATTHANAKAN ROAD

KI'WALNG PHATIIIANAKAN KHET SUAN LUANG
BANGKOK 10250 THAIL AND}

I3
(230 +3) °C REVIEW BY Wam[o/m .
{1013 £3) kPa ;C
(500 +£20) % APPROVED BY
ply log
10 JULY 2024 NEXT CAL DATE L
11 JULY 2024
15 JULY 2024

Nathakom Pisutpaisan

77 A

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value i i iding a lavel of of i 95 %

End of Calibration Certilicate

LN -

( Thanakul Petchurai )

This centificale is issued in 4 wilh the requil of ISO/IEEC 17025 siandnrd, may nol be repraduced

ather than in [ull, cxcept with the prior writien approval of the head of Calibiation Laboratory



SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPOR N)
2G+a5)/1 Smnthom Reod Bangburmru Bangplud Bongkok 16700 Thaiand assaciates 451- 4511 Sirinthorn Raad Dangbumry Bangplud Banglak 16720 Thattonl associates
ol 46624338331 Email calibration@s t uphorn com NSCTISITIS 13025 Tol 456 2433 8331 tmail calibration@sithiphorn com NSC TSI TIS 17026
Cert. No. : ACL24228 Cert. No : ACL24228
Joh Nu  : VC6TACO127 Job No = VC§IACO127
Pages : 20f8 Pages : 3of8
Calibration Procedure ; CP-AC-0]
Caltbration Method ;
This cquipment was calibraied by follow en IEC-61672-3 (2013) Standard for sound level meler (SLM) Uncertuinty Maximum-permitied
The SLM had tests to Acouslical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameler uncertainty of

Standard Instruments 8 measurement (AB)

For tests results of each ilems were made by observation of each Instruments displuy and also with SLM's display 1. Absolule seasitivity 02 /A

1 Sell-generaled noise 02 N/A
Condition of this result of calibration : 3. Acoustical sigial tests ol frequency weightings
1 Reference Standard Instruments :

125 H7 0.3 06
Lustrument Model Serial No. Curl.No 1000 Hz 03 a6
Waveform Generator 332104 MY48017076 EF-0009-24 R000 Hz 03 a7
Wavelorm Generalor 33511B MY32302742 E1-0007-24 1 Electrical signal tests of frequency weightings
igital Multimeler 33461A MY33220104  EEL BP 2140267  13-TLB-25 For 10 Hz to 4 Kllz 3 06
Digital Multimeter 33461A MYS3220076  FEI BP 2010267 15-FEB-25 For >4 kHz to 10 kHz 03 07
Digitul Multimeter 34461A MY60024273 EEL.BP 2210267  15-FLB-25 Tur> 10 Kliz 10 20 kl1z 0
o c . 2 ap .. -FER-: .
Prugrammable Attenuator MAT-1070 62100114 LEI-0008-24 05-FEB-25 5 Tregueucy wod Gme weightings at 1 kHz 02 02
i . 2 1001 - -FEB-
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25 5 Long - Lerm stability 01 01
Measuring Amplifier NA-2KAI 34560495 AA-3001-24 05-FFB-25 T .
7 [evel lincarily an the reference level ranue 02 0.3
2 This result of calibration was {ound accurale 2s shown on date and place of calibration for this calibrated iem only ¢ Level lincarity including the level range conirol 02 03
N . . . . Lo ) Tone burst response 02 03
3 This cerlilicate is traceable (o the international system of unit maintained at :
i ] . 10 Peak C sound level 02 035
31 Nationat Insu‘luln of‘Mclml?gy(l'hm]aud) ) 11 Overload indication 02 025
32 Thailand Instituie of Scienlific and Technolopical Researcl (TISTR) 12 High level siabiity 0 01

SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN;

251 2511 Sinnthorn Read Bargbum:a Dangplud Bongkok 10700 Traland associates 454811 i nthorn Road Sangaummu Dangeiud Dargkal 10703 Thala o associales

Tol +562£338331  Email ca'ibration@sihiphorn coim NSCTISHTIS 17025 Tol 662433 0331 trra  colibrazion@sith phorncam NSCTISITIS 17025

Cerl. No : ACL24228
JobNu  : VC67AC0127
Pages  : Sof8

Cert. No @ ACL24228
Job No. : VC67AC0127

3 .
Page odofs 4. Electrical signal tests of [requency weightings
R Weighting network response with relative 1o 1 kHz
P i v Deviation [r sarious It weighting respons g
1 Absolute sensitivity Frequency eviation from various Irequency weighting respense curve (dB)
(Hz) Acceptance
Measured Acceptance Flau L
. Limils
Value De Limit 6 o1 o o 20
aB idB) dB (uB) e L'_
93993 94) 919 00 03 128 oo 00 0 =5
230 0.0 00 0 =l 5
. 300 00 0o 4] =135
2. Self-generated noise °
21 Normual test 1000 ov vo 0o =0
2000 0o 00 0o 20
® 4000 0o 00 00 £30
6 8000 00 0 00 +5.0
22 The microphone of the sound level meter was replaced by electrical s gial input device 5. Freguency and time weightings at 1 kHz
Frequency Weighting 3 1 Frequency weightings at | Kliz
Veiyl .
Weighung (d8) Anticipaed  Measured  Devialed  Acceplance
Frequency Value Value Value Litnits
167 Weighting (dg) (daB) (ui) (dB)
Tlat 224 .
A - weitht 940 940 o0 202
. . P C - weinlt 940 940 00 02
3. Acoustical signal (ests of frequency weighlings N
Meter free-field ncousic response at a level of 84 d3 a %40 4.0 00 =02
Freqg ¥ 52 Time weighting at | kHz
H N .
¥ C-weight Measured Deviated Acceplance
125 04 4 04 £15 Frequeney v Value Value Limits
1000 -0 0 0 +10 Weighting, dB (dB ) dn) (dB)
8000 7 6 16 5 Fast 940 940 00 01
Slow 940 910 0.0 01
Lea 90 910 00 01

6. Long - term stability

SLM Displuy SLM Display Deviated Acceplanee
Frequency

a1 initial at final Value Limils
Weighting (dB) (dR) (dB)y (dB)
94.0 940 ov +03

= L



Tel - 56 2432 8331

7. Level lineurity on the reference level range

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-431/1 Snntharn Road Bangbunru Bangplud Dangkox 1370C Thenard
Email:calbratien@sithiphern com

SITHIPORN)

associatles

Cert. No. : ACL24228
JohNo  : VC67AC0127
Pages  : 6of8

Anlicipated Measured Deviated
Value Value Value
(dBY (dB)Y (dB) dB
1370 1371 0l +
1360 1361 ol +
3 13131 +
1340 1341 01 kS
1330 33 Qo £
nn 1320 nan +
1310 1310 00 +
129.0 1291 ot +
24 124.0 0.0
1190 9 (]
El (1] L
109.0 1091 ol +
1040 1041 o1 *
uon 991 n E
940 94.0 00 +
890 890 0o E3
R R0 0o +
790 790 0.0 £
740 740 04 E3
600 RO 0 n =
640 640 0u
590 590 4] =
sS40 s4n 00 s
490 490 00
440 440 00
390 on
340 340 00 =
300 300 0o =
200 290
280 281 01 E
270 270 0o +
260 261 0t !
25.0 250 ol =
= At
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

451-451/1 Sinnthorn Road Bengbumn angplud hangkek 10750 Thailand
Tel 466 2439 6331 Erngi s e libration@sithiphoern com

11 Overload indication

Measured value (dB ) Deviated Acceplanee
Pos Negative Value Timits
one-hall cyele (dB) (dB)
895 896 01 =15
12, igh level stability
SLM Display ~ §1 M Display  Devialed
Frequency al inidal al final Value
Weithing (dB) (aB) (dB)
A - weieht 1370 1370 00

associates

Cert. No. : ACL24228
Job No. : VC67ACD127
Pages  : Bof8

Acceptance
Limils
(aB)

+03

The reported uncertainty is based on a standard uncermainly muhiplied by coversge fuctor & = 2

of

95 %

or any value fullowing ion p g o tavel of!

End of Callbration Cerlificate

7 Lt

Tel +35 2433 8331

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451 451/ i sthorn Raad Nengbumru Bargplud Bangror 10790 Traland
Emeil: calib ation@ ithphorn cor

8. Level linearity including the level runge control

Equipment :
Manufaclurer :
Model :

Serial No.:

ID Na.:

Condition As Found :

SITHIPORN

associales

Cert No @ ACL24228
Job No. : VC67ACO127
Pages : 7ol8

Anticipated Meusured Deviated Acceplanee
Rance Value Value Value Limils
(dB) (dB) (dB) (dB)
Aulo 940 940 0o
9. Tone burst response
Time Tone burst Anticipaled Measured Deviated Acceplance
duralion, Ib Cycle Value Value Value Limils
Weighting (ms) () (ds) (dB) (uB)
025 80 1079 01 15:-50
Fast 8 7 00 0:-25
200 800 134.0 1340 Q 10
Slow 2 g 1080 1080 00
200 800 127.6 1276 00 £1.0
025 990 989 01 15:-5.0
SEL 2 8 108.0 1080 a0 10:-25
200 800 1280 1280 0o 110
10. Peak C sound level
Number of cyele Aalicipated Measured Accepance
n Vaolue Value | cpeak \ Limits
lest sipnat (dB) (dB) dn (dB)
Continuous 1330 1330 0.0 +30
o 1364 1353 430
Number of eycle Anticipaled Measured Deviated Acceplance
m Value Value Vajue Limils
test sigmal (dn) (di3) (dB) (dB)
1330 1330 00 =20
Positirve hallcycle 1354 1351 -03 20
1354 35 03 120
2 LS
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN:
25)-45)]1 Sxinthoin Acod, Bangburmny Bangplug, Bangkok, 10700 Thailond [R—
Yol +86 2433 8331 Emall: calitralion@sithiphom com CAuBRATION T74

Cert No. : ACL25110
Pages : 10of8

Calibration Certificate

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00900074 / 188467 /01736

RYG FS0495

GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAT.AND.
Location :
Ambient Temperature {230 13) vC REVIEW BY \—S\"ff 5
Pressure : (1013 +3) kPa
Relative Humidity - (500 £20 ) %

Received Date :
Calibration Date :
Date of Issuc :

Calibrated by :

Approved by :

This certil is issued in

APPROVED BY ‘SFW—

TRelter

14 JANUARY 2025
27-29 JANUARY 2025
30 JANUARY 2025

NEXT CALDATE 7

Nathnkomn Pisulpaisan
{ Thanakul Petchurai )

{ with the of ISO/LEC 17025 standard, may nul be reproduced

ather than in full, except with the prior written approval of the head of Calibration Laberatory



SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

assocteies

Cerl. No : ACL25110

Job No. : VC63AC0064

Papes s 208
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on [EC-61672-3 (2013) Standard lor sound level meter (ST.M).

The SLM had tesls to Acoustical and Electrical signial tests of freyuency weighting with Anechoic chamber nnd Reference
Stundard Instruments

LYo tests results of cach ilems were made by observation of each [nstrumnents display and also with SL.M's display.

Condition of this result of calibration :
1 Reference Standard Instuments :

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN,

associates -

Cert. No. : ACL25110
Job No.
Pages : 3of8

Instrument Model Serial No. Cert. No Due Date
Waveform Generator 33210 MY43017076 EF-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FER-25
Digital Multiineter 334614 MY53220104 ECL BP 21/0267  13-FEB-25
Digital Mullimncter 33461A MY53220076 EEL.Bf 20/0267 15-TEB-25
Digital Multimeter 34461A MY60024273 ECL BP 22/0267  15-FEB-25
Programmable Anenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenscr Microphone 4180 2977%00 AA-1001-24 12-FEB-25
Measuring Amplifier NA-2KAI 34560495 AA-3001-24 03-FEB-25

2 This resull of calibration was found accurale as shown on date and place of calibrution for this calibrated jlem only
3 This certificate is traccable fa the § i syslem of unit maintained af :

3 1 National fostiute of Metrology (Thailand)

32 Thailand Lnstitule of Scientific and Technological Rescarch (MSTR)

SITHIPORN SITHIPORN ASSOCIATES
acs iates CALIBRATION LABORATORY

Cert.No. :  ACL25110
JobNo. : VC6SAC0064
Page : 4ofB

Result of ealibration :

1. Absolute sensitivity
Measurtal
Acouslic Signul Value Deviation Lim
(dan) (dB) (dB) dB
939(9394) 939 00 +H)3

2 Self-generated noise
21 Nommal (est
Measurel Value
(a3
146

22 'The microphonc of the sound level meler was neplaced by electneal signal inpul de i

Frequency Weighting
Weighting (dB)
A - weicht 120
177
Tlat 232

3. Acoustical signal tests of frequency weighlings
Meter free-ficld acoustic respanse at a level of 84 dB

Freq noy Devi om varius frequency weirhting response curve {dB)
L - Acceptance
F C-weight A-weight Limits
125 e 01 ol +15
0o n 00 0o 10
R00K) 03 03 03 50

Summary of M
Uncertainty Mazimunr-permitted
Parameter «@n) uncertainty of
neasarcment (JB)
1. Absolule sensitivity 02 N/A
2. Scli-generated noise 02 N/A
b Acoustical signal wests of [requency weiphtings
25 0.3 06
1000 11z 03 (U]
8000 1)z 03 0.7
4 Electrical sipnal tests of frequency weightings
For 10 Hz o4 kilz 03 a6
For >4 kHz 10 10 kH7 03 07
For > 10 kliz 1o 20 kHz 03 a
5 Frequency and ime weightings at | kTlz 02 02
3 Long - lerm stability 0 [}
7. Level lincarity on the reference level range 02 03
3 Level linearity including the level ranec contral 02 0.3
? one burst response 02 03
10. Peak C sound level 02 035
11 Overload indicalion 02 023
12 High level stbility 0l 0
7 A
S ITHI P L) RN SITHIPORN ASSOCIATES
associales CALIBRATION LABORATORY
Cert No. : ACL25110
Job No, : VCE8AC0064
Pages  : Sef8
4. Electrical signal lests of froquency weightings
Weighting neiwork response with relative to | kH.
Frequency Deviation from various frequency weighting response curve (dB)
(i) Flat Crweight  A-weight Acceptanee
Limits
63 0.0 0.0 -0 20
125 00 a.0 0.0 *15
250 00 0.0 0.1 *15
500 0.0 0.0 0.1 1.5
1000 00 00 0.0 +10
2000 0.0 0.0 oo £2.0
4000 0.0 0.0 0.0 3.0
8000 00 0.0 0.0 =5.0

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings al 1 kHz

Anticipated Measured Devialed Acceplance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 940 94.0 00 02
C - weight 940 940 0.0 £0.2

Flat 94.0 940 0.0 02

5.2 Time weighting at 1 kHz

Anticipated Measured Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 940 0.0 £0.1
Slow 94.0 94.0 0.0 =04
Leq 94.0 940 00 +0.1
6. Long
SLM Display SLM Display ~ Deviated  Acceptance
Froquency at initial at final Value Limils
Weighling (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 %03

7



SITHIPORN; SITHIPORN ASSOCIATES SITHIPORN) SITHIPORN ASSQCIATES

CALIBRATION LABORATORY accociates CALIBRATION LABORATORY

Cert No. : ACL25110
Job No. : VC68AC0064
Pages : Tol8

Cert. No. : ACL25110
Job No  : YCG6RAC0064
Pages  : 6ol8

7. Level linearity on the reference kevel range

Antivipated Measured Deviated Acceptance & Level linearity lncluding the level range control

Value Value Value Timits . .
(dR) (di) (dRY {dB) Anticipated Measured Deviated Acceptance

37 1370 00 11 Range Value Value Value Limits

136 0 136.0 no = (dR} (du) (dB) (dB)

1350 135.1 01 + 130 94.0 9490 00 =
1310 1341 4

1330 i no Anticipaied  Measured  Devisted  Acccplance

1320 1520 oo Range Value Value Value Limits
1310 00
1294 29 0 + 11 (dB) (dB) (dB) (dB)

1240 1240 00 * 130 290 291 0 *
1190 1191 01 =11
4 4 01 + 9 Tonc burst response

1090 109.0 00 =11 lime Fooe burst Anlicipsied  Measured Deviated  Acceplance
1040 o 01 * duration, T Cy Value Value Value Limits
990 991 n1 = Weighting (ms) (dB) (dB) (dB) (dB)
240 0 oo * 025 108.0 107.9 01

890 g0 0.0

210 a0 . R Fast 2 H 170 1169 Q1 10:25
790 790 00 sl 200 H00 1340 124.0 on 10
740 740 0.0 <11 Slow 2 8 1080 108.0 0.0

690 69.0 00 * 200 300 1276 127.6 00 i10
a fa 025 1 99.0 989 0.1 15:-50
590 590 00 + SEL 2 g 1050 1080 00 25
540 340 0.0 200 800 1280 1280 00 £1.0
449 a0 on

140 44.0 00

190 390 on

o a0

30.0 300 00 +11

290 291 01l 11

280 28.1

270 274 a1 11

260 262 v2

75 25 +

INNOVATIVE INSTRURMINT CATIBRATION 1 AN !

SITHIPORN SITHIPORN ASSOCIATES ANPLIL I I 1SRN HRAKAS PRON N1 1150 (HATLA
associates - CALIBRATION LABORATORY 1 o1 S A TS w

Certificate of Calibration

CerL No : ACL25110 Customer
JobNu  : YC6BAC0064 Name . ALS Laboratory Group Thailand Co , Lid Certificate No : 25-ACT-010
Pages  : 8of8 v
10 Peak C sound level ! Address : 104 Soi Phatthanakan 40, Phatthanakan Road Suan luang, Request No  Req-2025-0091
Bangkok 10250
Anticipated Mcasured D ed Acceplance Unit Under Calibration Detail
Value Value Lepeak v Litnils nit Under Calibration Details
(dB) (dR) dB (aB) Measurement item : Acoustic Calibralor Class : 1
Continuous 1300 1700 00 430 Manufaclurer RION Range : 94 dB / 1000 Hz
[e] 1734 1334 00 230 Model - NC-74 Instrument Status : Used
Anticipated  Measurcd Devialed  Accepiz ree Senal Number M
Value Value Value D :RYG FS0213
(dm (di) (i) d P
1310 1710 0n Calibration Environment and Details
Posilive hallevele 1354 120 Temperature :(2322°C) ﬂ:dﬂ.‘
: ’ 5 2
Negative hall ¢cycle 1354 1352 02 20 Numidity (50 + 20 %RIT )
indicati Barometne Presswe < (1013 100 hPa) Gare pan 16101726
11. Overload indication
Received Date 15 January 2025
Meusured value (dB ) Deviated Aceeplance Calibration Date 16 January 2025
Positive Negadive Value Limits Location of Calibration : LA 1 Aconstic
half evel dB any . ;
enehatt ovele (ds) ¢ Calibration Procedure  : Inhouse method CP-AC1-02 based on [EC 60942 2017 Electroacaustics - Sound calibmtors
895 895 00 1.5
Reference Standard
12. High level stability Sound Calibrator SV35A 58079 EEY 12 June 2025
TIID Mullimeter 2015 1047765 NIMT 16 January 2025
SLM Display  SLM Display Deviated Acceptance
Frequency at igilial ul final Value Limits Traceability : This centificale providoes illy of 0 ized national slandard, and lo the
Weightiag (dB) (dB) (dB) (d8) realization of the international System of Units (S1)
A - weight 1370 1370 0.0 03
Note
The roported uncertainly 1s based on standard uncertaraly muliiplied by the Coverage Factor & =2, providing a level of
confidence approximately 95 %
[he reported uncerainly is bascd on a standanl uncertainty malliplied by coverage factor A -2 . o’
P e Approved By : Moy
alue follow i calealais i el uf confid 59
or any value follow ing ulavel o of apy y 95 % Mr Noppadon Luangan Mr Pacut Mathavors
i ibration E: Calibration Engincer Supervisor
End of Calibration Certificate Service Calibration Engineer 2 P
Issue Date : 16 January 2025

FM 708-ACT 02 Rev 03 lssue date 5/6/24



INNOVATIVE INSTRUMENT CALIHRATION | ALl
INNOVATI T INSTRUMENT €O LTD BEAD OFHCE

7139 MOO 13 SOISUNTINAKORN 11 1AMDON UANG KAEU

Page20i3
Certificate No : 25-ACT-010
Request No : Req-20250091
Sound pressure level Calibration Results : Wilhoul Adjusiment
Calibration Range Without Adjustment (dB) Adjustment (4D} Uncertainty  Acceplance Imlt
(dB) Measured Devialed value (xdB) Class 1 (= dB) Resalt
94 dB /1000 Hz 9411 on 013 025 Pass
of Sound pressure level
Withoul Adjustroent Adjustment Uncertainty  Acceptance llmit
(Hz) Measured (Hz) D d  Measured (Hz) (%) Class | (£%) Reault
94 dB/ 1000 Hz 1000 00 000 001 070 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjusiment Adjustment Uncertainly  Aeeeptance limit
(Hz) Measured (%) Measured (%) (=%) Class 1 (= %) el
94 dB /1000 Hz. 121 040 25 Pass
No
Maximum-permitied
Function
Uncerlainty of measurement
Sound pressure level 015dB
Frequency 020%
Tolal dislortion~noise 0 50%
- Acceptance limit was TEC6O942 2017 Class |
-The exclude the e
- The calibrarion resull exclue the microphone volume correcuon
“The reaults related only Lo the The ceraficate shall il be full wninoul of the Innovaive ratrument Co, Ltd
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,
Tel +36 2432 613 paiiviidvied

Emoi calibratengisithipnarn com

CaUBRATION D334

Calibration Certificate

Equipment :
Munufacturer :
Model :

Serial No :

1D No.:

Condition As Found :

Customer :

Location :

Amhient Temperature :
Pressure ;

Relative Humidity :

Receiyed Date
Calibration Date :
Date of Issue :

SOUND LEVEL METER
RION

NL-42/ Microphane UC-52
00472130/ 169816 ¢ 72464
RYG FS0303

GOOD

/ Preamplilier NH-24

Al S LABORATORY GROUT (T1IAILAND) CO, L 1D.

104 PHATTHANAKAN 40,

PLIATTHANAKAN ROAD,

KIWAENG PHA TTHANAKAN, KIICT SUAN LUANG
BANGKOK 10250 [HAILAND

(230+3) “« -

REVIEW BY
(1013 =3 ) kPa
130.0%20) v APPROVED BY
09 AUGUST 2024 HEXT CAL DATE
23 AUGUST 2024
26 AUGUST 2024

Calibrated by

Anproved by :

Nathakom Pisutpaisan

T Gl

{ lhanakul Petchumi )

5l 126

This certificate is issued in accordance witl the requirements o ISOATC 17025 standard, may not be reproduced

other than in full except willh the prior writien #pprosal of the head of Calibration Laboratory

Tal -5h 2432 B33

INNOVATIVE INSTRUMENT CALIIKRATION | AR
INNOVATIVE INSTRUMENT (0 111 HEAD OFFILE
T 19 MO0 1Y 801SUNTINAKORN 11 TASMUON NANG KAFO

Decision Rule for Statements of Conformity

rule employed for

of Comphance wath Specification as following Fig and statements

of conformity 1o each calib

Pass = The mearurement resull plus the expanded uncertaniy with a 95% coverage probabitily were » Ihin the limi

Certificate No : 25-ACT-010
Request No : Req-2025-0091

~ tend) wall be applied using ILAC GE 0972019 Guidehines on the Reporting

f
Fass ~ The measurement tesull was wathin the Wmt However, a portion of the expanded uncertanly of messorement al 95% exeeeds the it

Fast' = The measurement result was out of the 1 owever a poruon of the ¢xpanded uncertaimty of measurzment al 55% 1 waihn 1he Limat

Fal + The measwrerment resull plus the expanded uncertamly with a 95% coverage probab It were awlsids the himit

End of Calibration

Upper limil

Norninal

Lower limit

“The resulls reluted only 1o the em ealibraied The cern icats ahall ol be reprociuced except in full, wiowt wnDen approval ol Lhe Innovatve Instrument Co Lid

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

A5HA5)I sinntharn Road Gangburmins Gangpiid Dengkok 16700 Thai and
fmai colibraton@sithiphorncem

Culibration I'rocedure :

Calibration Mecthod :

CP-AC-01

SITHIPORN;,

associates

CerL. No @ ACL24260
Job No : VC67AC0140

Pages ¢

This cquipment was calibraled by follow on 1:C-61672-3 (201 3) Standard for sound level meter (SLM)

Ihe SLM had tesis (o Acoustics! and Electrical signal tests of [requency weighting with Anechoic chamber and Reference

Standard Insuruments

For tesis results of each items were made by observation of each Instruments display and also with SLM's display

Condition af this result of calibration :

1 Reference Standard Insiruments :
Ingtrument
Waveform Generalor
Waveform Generalor
Digital Multieer
Digital Multimeter
Dipital Muliimeter
Programmable Altenuator
Condenser Microphone
Mecasuring Amplifier

2 This result of calibration was found aceurate as shown on date and place of calibration for this calibrted item only

Madel
33210A
335118
33461A
33461A
34461A

MAT-1070

4180

NA-12KAl

Serial No. Cert. Ne
MY48017076 EF-0009-24
MYS52302742 LI-0007-24
MY53220104 EIiL BP 21/0267
MY53220076 CEL BP 20/0267
MY60024273 LEL.BP 22/0267

62100114 EF-0008-24

2977900 AA-1001-24

34560495 AA-3001-24

3 This cenificale is iraccable to Lhe international system ol unit maintained ar :

31 Natienal Inslilule ol Metrolopy {Thailand)

32 Thailand Institule of Scientifie and Technological Re:

h (TISTR)

7 e




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

251 3511 Sinnthorn Read Bangbumru Raagolud Bongkak 10700 Tha lond

Tol 166 2433 033} Email : calibration@sithiphorn com

It
Uncertainty

(dB)
1 Absolule sensitivily 02
2 Self-generated noise 02

3 lical sipnal tests of fr y weighting:
125 Hz 03
1000 Hz 03
8000 11z 03

4 Electricul signal tests of frequency weighlings
For 10 Hz 10 4 kHz 03
For >4 kHz 1o 10 kHz 03
For>10kHz 1020 kHz 03
5 Frequency and time weiplitines ot 1 kHz 02
6 Long - lerm stability ol
7 Lenel lincanity on the reference level range 02
3 Level linearity including the level range control 02
) Tone burst response 02
10 Teak C sound level 02
L1 Overload indicution 02
12 High level stability 01l

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4SF4S1/1 5 :nthorn Road Dangaumiu fangp'ud Rengkol 30700 Tha land
Tol -6 2633 8331 zmail calibranon@sitiphorncem

4, Flectrical slgnal tests of frequency weightings

Weighting netw ork respanse with relative to 1 kHz.

Freyueney

thiz) Flan A-werght
63 0 01 (]
125 0u 0o (]
250 00 1) (0]
500 of 00 0
1000 00 00 00

2000 [t 00 00

4000 00 Q0 00
8000 (U9 0l 01

5, Frequeney and time weightings at 1 kHz

5 1 Frequency weightings at | kHz

Anticipated Measured
Value Value
(dB) (dB)
A - weinht 940 940
C - weight 940 940
Flat MU 940

52 Time weighting at | kllz

Anticipaied M

Frequeney Value
Weighting (dB)
Fast 940
Slow %0
Lea 930
SLM Displny
at initial
(dB)
940

Vo oe
dB

910
940
940

dR
940

SITHIPORN,

associates

Cert. No : ACL24260
Job No. : VCG7AC0140
Pages  : Jof8

Maximum-permitted
uncertuinty of
measurement (dB)
N/A
NA

06
06
07

06
0.7
10
02
0
03
03
03
0.35
025

0l

SITHIPORN

associates

CerL No. : ACL24260
Job No. : VCGTACOL40
Pages : SulB

Deviation (rom various frequency wcighting response curve (dB)

Acceplance
Limils
20
13
=15
115
*
+20
+#30
x50
D d
Va ¢
dB dB
00 02
00 02
0o 02
Deviated
Value L os
(dB) dB
00 101
0 ol
00 ol
v ts
dB dB
0 03

el +86 2433 8331

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45145745 nihorn Read Bongbumny Bargplud Bang<ok. 10700 T-alan

R

1. Absolute sensitivity

Eimai : calibration@sithiphomn som

Mea  red
v
B dB
93993 94) 939

2. Sellgeneraled noise

Measared Value
(dB)
14 50000003

00

SITHIPORN}

assoclaies

Cert No @ ACL24260
Job No. YC67ACN140
Page : dofR
Acceprnce
Limit
(dR
403

22 The microphone of the saund level meter was replaced by elecineal signal put device

Freq oy W
A - weight
F

cighting

(dB)
78
148
205

3. Avoustical signal tests of frequency welghtings

Meter free-field acausue response ata level ol 84 dB3

Freq

125
1000
8000

Deviation [rom various

F
13 14
0l n

4 40

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

Tel - 624338331

7. Level linearity on the reference level range

Anticipated  Measured
Value Value
(aB) (dR)
1370 1370

a6 1359
1350 1350
1340 1340
1330 1329
1320 1319
1310 1309
1290 29
1240 124.0
1190
4 1140
109.0 109.0
1040 n4
99.0 990
94.0 940
9.0 R0
84.0 840
790 790
740 74.0
690 690
640 40
590 590
540 540
490 490
440 430
190 90
340 340
300 300
290 290
280 281
270 271
260 261
250 250

14
01
40

451-43)1Sinnl) orn Ruad Bungbumru Bangpluc Bangkok 10709 1halland
tima ! calibrebon@: rphorm com

Devined
Value
(dB)

00
-0

00
00

no
0.0
0o
00
00
na
00

oo
0o
0o

wo
an
00
0o

v
6o
a0

0.0
01l
0l
01
00

7 BTN

SITHIPORN;

associates

Cert. No : ACL24260
Job No : VCGIACU140
Pages < 60f8

Acceplance
Limits
(dB)

+

3

WoE

> S



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

28514511 sinnthorn Reod Bangaumny Bangplud Bengkok, 10700 Thailand

Tel ~65 24338331

Cmail: calibraton@sithiphorn com

8 Level linearity including the level range control

SITHIPORN,

associates

NSCTISETIS 17025
CAUBRATION 0194

Cert. No. : ACL24260
Job No
Pages : 7of8

Anlicipated Measured Devialed Acceptance
Range Valie Value Value Limits
(dB} (dB) (dB) (dB)
130 94.0 %40 00 +
Anlicipated Measured Deviated Acceptance
Range Value Value Value Limiis
(dB) (dB) (dB} (dB)
130 29.0 29 01 £
9. 1 one burst response
e Tone burst Anticipated Measured Devialed Acceplance
duration, Tb Cycle Vilue Value Value Limils
(ms) {dB) (dB) (B {dB)
025 108 0 1079 0 15:-50
Fasl 2 8 n7io 0.0
200 800 340 1340 19 =10
Slow 7 R RN 0.0
200 800 127.6 1276 00 =10
025 990 98.9 <
SEL 8 1080 1080 0.0 10:-25
200 800 1280 1280 0.0 11.0
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

451481 5 il iain R2ad, Bangburity Bongpiud Dongkok 10750 Tha land

Tel 36243238731

Fman callbrarengsiniphern eom

agssociates

Cerl. No : ACL24305
Pages :  1ofg

Calibration Certificate

Equipment ;
Manufacturer :
Model :

Seriul No.:

1D No.:

Condition As Found :

Custumer :

Location :

Ambient Temperature :
Pressure :

Relative Humidify :

Received Datc :
Calibration Date :
Date of Issuc ¢

SOUND LEVEL MLEILR
RION

NL-42 / Micraphone UC-52 / Preamplilier NH-24
Q0873109 /171842 /73485

RYG FS0384

GOOD

ALS LABORATORY GROUI' (THAILAND)} CO ,LID
104 PUATTIIANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG

BANGKOK, 10250 11LAl

(23033)
1013 =39
(500=20)

23 SEPTEMBER 2024
09 OCTOBER 2024
09 OCTOBER 2024

Calibrated by :

Approved by

[LAND,

°«C
kPa

o,

REVIEW BY

APPROVED BY

qlip /25

NEXT CAL DATE

Narhakom Pisutpaisin

7 B

( Thanakul Petchurai )

Lhis centiticale is issued in accordunce wilh the requirements of ISO/EC 17025 standard, may not be reproduced

other than in full except wilh the prier writien approval ol the head ol Calibration Laboratory

: VCOTACO140

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

45i-451/i Sinnthorn Road Bangoumu Bangplad Bangkok 16700 Tha lana

Tel +66 2433 6331

10 Peak C sound lesel

Emai calibrouon@sithiohorneom

SITHIPORN;
associates

NSCTSUTIS 17025

Cert No : ACL24260
JobNo  : VCGTACD140
Puges  : BolB

Nurnber of eyele Anticipated Mcasured
n Valug Volue, Lepeak Va
lest signal (dB) (dR} 4R dB
1300 1300 00 +0
Onc 1334 1334 00 0
Anticipaled Measured Deviated
Value Value Value s
ena (dB) (dB) (dB) dB
Continuous 1310 1330 0 290
Posilive hall cvecle 1354 1352 02 220
Negative halt cycle 1354 1352 +20
11, Overlond indication
Measured value { dB ) Devinted Aceeptance
Negative Value Limits
one-hall cycle (dB} (dB)
8us 95 (] =15
SL.M Display Deviated Avceplance
Frequency at final Value Limits
Weighting di (dB) (dB) (dB)
1370 1370 00 03

‘the reporied uncertainty is based an o standard uncertainty mult:plicd by coverage factor & =2

orany value foliowing calculation praviding a lavel ol confidence ol approximately 95 %

End of Cul

libration Centificale

SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

A5k 45)f1 Sinthorn Read Bangbumru Bangplid Bangkok 10700 Thailong
Tal +66 2433 8231 Fma cabbraten@. mishartcor

Calibration Procedure @ CP-AC-I

Calibration Method :

7 LIl

SITHIPORN

associates

Cert No : ACL24305
Job No. : VCETACO164
Pages  : 20f8

this equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM)

The SLM had tests 10 Acoustical and Elecirical signal tesis of frequency weighting with Anechoic chamber and Reference

Standard Instrumeits

For lests resulls of each items were made by observation of cach Instruments display and also with SLM's display

Condition of this result of calibration :
1 Referenee Sindard Instruments ©
Insirument
Wuvelorm Generator
Win eform Generator
Digital Multimerer
Digital Multimeler
Digital Multimeter
Programmable Atienuator
Condenser Microphone

Mecasuring Amplificr

Mode) Serial No, CerL No. Due Date
33210A MY48017076 EF-0009-24 05-FLEB-25
3358 MY52302742 EF-0007-24 05-FEB-25
33461A MY53220104 EEL BP 21/0267  |3-FEB-25
33461A MY53220076 EEL BI' 200267  |5-FE13-25
34461A MY60024273 EEl BP 22/0267  |5-FEB-25
MAIL-1070 62100114 L1-0008-24 05-FEB-25
4180 2977900 AA-T00]-24 12-FEB-25
NA-42KAl 34560495 AA-3001 24 05-FLi3-25

2 This resull of calibration was found accurate as shown on date and place of calibration for this culibruted item onls

3, This eertificale is traceably Lo the international sysiem ol unit inaintained a

3) Nationa! Institutc of Metrology (1 hailand)

32 thiiland Inslilutc of Scientitic and Technological Rescarch (11STR)

WAy



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 a5l sinnihorn Roae Bengtbumie Bangpiud Aangrox 13708 Thatland
Tof +63 2433 £33 Fmail calibronon@sitl iphorn cam

¢ Result
Uncertainty
Parameter
(dB)
1 Absolule sensitivity 0.2
? Sclf-generaled noise 02
3 ical signul 1ests of
25 03
1000 Hz 03
8000 Hz 03
4 Electricn! signal (esls of frequency weightings
For 10 Hz.10 4 kHz 03
For>4kllzwo 10 kllz 03
For> ]0kHz 10 20 kRz 03
5 Frequency and time weiehtings al | kHe 02
5 1 ang - lenn stability 01
7 Level linearity on the reference level range 0.2
3 Level linearity inchuding the level range contral 02
3 Tonc bursl response 0.2
10 Peak C sound level 02
11, Overload indication 02
12 Uigh level stability 0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45H451/1 Sinnthomn Read Bangbumry Gargplud bangkok 16730 Tharlane
Tol +00 2433 £330 Fma  calibrator@siipaom com

4 Electricul signal tests of frequency weighlings

Weighting nerwork response with relative to | kHz

Frequency
(Hz )
63 00 (4 00
125 0l 0l 00
250 00 00 00
500 00 01 00
1000 0o 0g 00
2000 00 0l 00
4000 00 [ 00
8000 00 0l 01
3, Freguency and Hme weightings at 1 kllz
51 Frequency weightings at | kHz
Me
v Vo
dB B
940 v4 0
90 940
F Ho 910

32 Time weighting ar | kilz

Anticipated A

Value
{dR) do
940 940
Slow 940 940
leq 940 940
6. Long - term
SLM Display
Frequency ia at final
Weighiing B (dB)
940 940

SITHIPORN)

associates

Cert No : ACL24305
JobNo  : VC67ACO164
Pages : 3ofB

Maximum-perniiticd
uncertaintv of
micasurement (dB)
N/A
N/A

06
0.6
07

06
07
10
02
01
03
3
03
035
0.25
01

7 AT

SITHIPORN)

associates .

Cert. No. : ACL24305
Jah No  : VC674C0164
Prges  : Sof8

Deviation frontyarious frequency weighting resnonse curve (dB)

Acceptance

Limits
*20
=5
s
15
=10
20
=30
=50
D ed
Va L
dB dB
0o 02
00 02
(1] 02
Duvialed Acceptance
Value Limits
(dB) (dB)
0o 01
00 01
00 o1
D d
A L
JdB 4B
0o 021

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1'S “ntharn Reod Bangbumry Sangatud Eonglok 10706 Tirailunc
Tol 168 2432 823 tma  calibraton@sihipho reem

Result of calibration =

1. Absolute sensitivity

Me ured
v D
dB dB dB
93993 94) 93y 00

2. Self-generated noise

dB

22 The microphone of the sound level meter was replaced by elecsneal

Freq
B

A, Acouslical signal tests of frequency weightings
Meter free-field acuustic response a1 a tevel ol &4 dB

Treq Deviation from vardous
H
Flat A
125 04
1600 00 00 0o
8000 1 3 3

SITHIPORN ASSOCIATES CO,, LTD,
CALIBRATION LABORATORY

451431/t Sinnzharn Road Gargburn 3angolud Eangkok 10700 Thailand

Tal +56 2432 833 £mail colioration@sithiphorr cam

7 Level linearity on Lhe reference level range

Anlicipated Mecasured Deviated
Value Value Value
(dB) (dB) (dB)
1370 1370 on
1360 1360 00
1350 1350 0.0

34 1340 o0
1330 33 00
11 1320 na
1310 3 00
129.0 1290 00
24 1240 0o
1190 1190 0.0
1140 1140 0.0
1090 1090 00
149 1040 00
990 990 00
940 940 00
80 830 00
840 8O 0o
90 790 00
Mo 4.0 0.0
690 69.0 00
64.0 640 00
590 590

34.0 540 00
490 480 0.0
440 s 00
390 390 0.0
0 M0 on
g0 300 0.0
290 290 0o
280 281 0
270 27.2 0.2
260 262 02
250 252 02

SITHIPORN,

associates -

Cert.No :
Job No
Page
dB
03
I input device

"
© o

ACL24305
VCETACOI64
408

7 Pt

SITHIPORN

associates .

Cert. No
Job No

Pages

Acceplance
Limils
(dB)

i
1

: ACL24305
: VCGTACO164
t 6oll
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45k25115: inthorn Road Bangburmru Rongpiud Bangkok 10700 Thalond
Tel +86 2433 833) Emant: calibluion@silliphorn com

8. Level linearity including the level range control

Anticipaled Measured Deviared Acceptance
Range Value Vulue Valye Limits
(dB) (dB) (dB) (dB)
130 wo 940 00 =
Anticipaled Muusured Deviated Acceptance
Ranpe Value Value Value Lirmits
(dB) {dB) (dB) (dB)
130 300 301 01 =
9. Toue burst respunse
Mime Tone burst Aalicipaied Measured Devialed
daration, Th Cycle Value Value Value
Weighting (ms) (dn) (dB) (dn)
025 1 108 0 107.9 0
Tasi 8 170 170 00
200 300 1340 1341 ol
Slow 2 8 1080 1080 a0
200 800 127.6 1276 U]
025 290 989 01
SEL 2 8 1080 1080 oo
200 800 1280 1281 Q1
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

AnI-631/15: nihorn Roar Bangbu iy Bangplud Bangkol 10700 Traland

Tat +36 24338331 Zmall calibraton@sitlngl orn cam

SITHIPORN,

associates

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL~42/ Microphone UC-52 i Preamplitier N11-24
Serial No.: 00472127 /169440 7 72461

ID No.: RYG Fs0302

Condition As Found : GOOD

Customer :

Cert. No. 1 ACL24305
Job No  : VCATACD164
Pages : 7of8

daB
15:-50
10:-25
110
15:50
=10

=10

77 LS

Cert No : ACL24283
Pages  :  1ofB

ALS I ABORATORY GROUP (THAILAND)YCO ,LiD

104 PHATTHANAKAN 40, PUATTHANAKAN ROAD,
KHWALNG PHATTHANAKAN, KHET SCAN LUANG

BANGKOK 10250 TIHAILAND

Location :

Ambient ‘lemperature : (23013) “C
Pressurce @ 1013 £3) kPa
Relative Humidity : (500 =20) Y%

Received Date :
Calibration Date :
Date of Issue :

04 81 PLEMBER 2024
19 SEPTEMBER 2024
20 SEPTEMRBER 2024

Calibrated by :

Approved by

REVIEW BY

APPROVED BY

NEXT CAL DATE

1akalss

Nathakorn Pisutpaisan

7T AL

{ Thanakul Peichurai )

This certificate is issued in accordance with te requirements of ISO1EC 17025 standard, may not be reproduced

other than in full, except with the pnor writeen approsal of the head of Calibrauon Laboralory

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451351/ Snnthorn Roga BengLumru Bargplad Bangkok 107¢0 Thaanc
Tol 165 2433 8331 Ero: colicralion@s.hiohorn com

10. Peak C saund level

Number of cycle Anticipated Measured
m Value Value Lepeuk

test sienal (dB) tdB1

Continuous 33 1330

One 1364 1362
Measured

n Va e Value

dB (dB)

Continuons 1330 1330

Posilive half cycle 1354 1351

Negative hall evele 1354 1351

11. Overload indication

Measured value ( dB ) Devialed

Neg ¢ Value

(dB)

8Y5 B9 6 01
12 High level stabliity
SLM Display

at linal

dn (dn}

1370 1370

SITHIPORN;

associates . -

Cerl No. : ACL24305
Jab No  : VC6TACUI64
Pages : Bol8

Deviated Acceptance
Value Limits
(dR1 (dB )

00 30
02 430

Deviaed Accep
Value Lo
(dB) dB

6o 20
-03 20
-03 +20
Acceptance
Limits
(dB)
x5

Deviated Acceplance
Value Lunus
(dB) (dB)

00 =03

The reporied uncertainty is basud on a standard uncertimy muluplicd by coserage faclor & = 3

or any value following calculation providing a lavel of canfidence of approximalely 95 %o

End ol Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45H431/1 Siintlorn Read bangbumm targplud Bangkok 10760 Tharand
Tol +65 24338 31 Emar calbraon@ hiphorn som

Calibration Procedure : CP-AC-01

Cualibration Method :

7 LTk

SITHIPORN)

associates

Cert. No. : ACL24283
Job No, : VCATACO148
I'apes : 20f8

Ihis equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound tevel meter (SLM)

The SLM had 1ests 1o Acausticol and Elecirical signal Lests of Trequency weighting with Ancechoic chamber and Reference

Standard Instruments

Tur lests resulls of each items were made by observation of cach Insiruments display and also with SLM's display

Condition of this result of calibration :

1 Reference Standard Instruinents :

Lostrument Model Serial No Cert. No. Due Date
Waveform Generator 33210A MY48017076 L1-0009-24  05-FEB-2§
Waveform Generator 33511B MY5§2302742 EF-0007-24  05-FEB-25
Digital Multimetee 334614 MY53220104  GEL BP21/0267  13-FIiB-25
Diggitul Multimeter 33461A MY53220076  EEL BP 2000267  15-FLIB-25
Digital Mulimeter 34461A MY60024273  ELL BP22/0267 15-FEB-2§
Programmable Altenualor MAT-1070 62100114 LF-0008-24  05-1 EB-25
Condenser Microphone 4180 2977900 AA-1001-24  |2-FEB-2§
Measuring Amplificr NA~2KAI 34560495 AA-3001-24  OS-FEB-2S

2 Lhis result of catibration was found accurite as shown on date and place of calibration for this calibrated itcin only

3 This certilicale is tracenble to the i

systemn of unit

3 1 National Instituie of Metrology (Ihailand)

ar:

3.2 Thailand [nstitule of Scientilic and 1echnological Research (11STR)

7 Lohfh



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

251251/ Sinrthon Road Bangbumru Dangrlud 3ang.ok 10703 Thor ard
Tol 15822338331 Email: col prohon@:atniphorn.com

Summary of Measurcment Result ;
Uneertainty
Parameter
(dB)

1 Absolute sensitivity 2
2 Self-gencerated noise 02
3 stical sipnal lesls of freqy y

125 Hz 032

1000 Hz 03

8000 Hz 03
1. Electricul signal ests of frequency weightings

For 10 Hz 10 4 kiTe 03
For>4kHz 10 10 kHz 03
Far>10kHz1a 20 kliz 03

3. Frequency and time weightings at 1 kHz 0.2
3 Long - term stabilily 01
7 Level linearity on the reference level rnue 02
3 Level linearity including the devel range conrrol 02
) Tone burst response 02
10 Peak C sound level 02
11 Overload indication .2
12 Hich les el siability 01

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45F43)/is nthoin Road Bangb ima Banoplud 3angeok 10700 Thaiand
Tol 166 2135053 ima aldrctien@sinipherncom

SITHIPORN)

associates

Cer. No : ACL24283
Job Na. : VC6TACO148
Pages @ 3of8

Muximum-permitied
uncertainty of
ineasurement (dB)
N/A
N/A

0.6
0.6
07

06
0.7
134
0.2
0l
0.3
03
03
035
025
0l

o B

SITHIPORN

associates

Cerl.No : ACL24283
Joh No. : VC6TACD148

Pages  : Sof8
4 Electrical signal tests of frequency weightings
Weighting network response with relative 1o 1 kHe
Frequency Deviation from varivus frequency weiehting response curve (dB)
(Hz) Aceeplance
Limits
63 0o 0 00 =20
125 ol 01 ou =15
250 01 00 (4] =15
500 oa 0l 0o 215
{1} 00 (1] 00 +10
2000 0v 01 ol =20
4000 0o o ol 30
§000 0l 01 =50
5. Frequency and time weightings at | kHz
51 Froquency weightings al | kHz
Measured Teviated Acceplance
v Value Value | imits
dn (dB) (dB) \dB)
A - weighl 94 0 940 00 02
9240 940 00 02
Flai 910 0 [} 02
52 Time weighting at | kHz
Measured Devialed  Accoptance
Frequency Vaue Value Vaulue timits
Weighting dB (dB) rdR) 1)
Fast 940 940 [ =01
Slow 94 Y40 11} 0
Leq 910 940 (1) v
6 Long- tcrm
D u
fi Vaue L s
dB 4B dB dB
A - weight Mo 941 ol U3

7o bl

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

431451/ Sinnthorr Road Zangoumrnu angp ud (langkok 12700 1na ana
To +68 24338231 Lol : colibrat on@s thioharn com

SITHIPORN,

associates

Cert. No, :  ACL24283
JobNo. : VYC6TACO148
Page : dofB

L. Absolute sensitivity

dB dB il dB
939(9394) 939 00 =03

2, Self-generated noise
21 Nomal tesr

Measured Value
(dB)
175

22 I'he microphone of the sound level meter was replaced by elecirical signal input device

Frequency Weighling
Weighung (dB}
A - weight 120
C- weisht 182
Flat 241

3. Acoustical signal Lests of frequency weightings

Meter [ree-ficld acoustic response at a level of 84 dB

Frequency Desratian fram variaus frequency w eighting response curve (dB)
(Hz) F Cowersht A-weight Acccplance
Liimits
125 01 02 02 s
1000 02 02 02 1o
8000 2 150

o Bk

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

301451/l Senthorn Read Dongb.mry Bangplud Bangeok 10702 Thailand
Tol+ 52453853 Emc  calibrelon@sitipiorn com

SITHIPORN,

associales

Cert No : ACL24283
JubNo : VCGTACOIS
Pages  : Gory

7 Level lincurity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dn) (dB) (dB1 (dB)
137.0 1370 00 ES
1360 136 0 0.0
1350 1351 01l +
1340 1341 g E3
1330 1330 oo +
1320 32 oo EY
1310 00 +
1290 1290 oo +
1240 1240 o0 +
1190 9 01 +
140 1140 oo 1
1090 1090 a0 +
10490 04 01 +
200 990 oo e
910 940 oo ES
890 890 00 E3
R0 M0 00 L
0 790 00 *
740 4.0 00 +
690 690 0o ES
640 640 00 +
390 500 an +
540 540 00 e
490 430 0o £11
440 40 o0 1
390 390 0o €L
a0 1o o B
300 299 0 =
290 289 0
280 279 0 =
270 269 0 =z
260 259 0 +
25.0 249 0 £



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45-431/15 nnthorn Racd Bongbumru flangp ud Rangkok 10700 Thallanc:
Tol «63 2433 8331 Ema  colbration@sithiphorn com

SITHIPORN)

associates

NSC YI-TiS 17025

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A3+451/i Sienthorn Road sangbumeu Bongp!-d Bangkok. 13700 Tho and
Ter +68 2633 8331 tma: calibroron@sithiphorncom

Number of eycle

SITHIPORN)

associates

NSC-TISIAS 17025

CerL No. : ACL24283
Job No. @ VC6TAC0148
Pages : Bofl

Antivipaled red Deviated Acceplance
mn Value Value. Lepeak Value T imits
fest signal (dB) (dR (dB) 14dB)
Continuous 1330 1330 00 =30
[¢] 1364 135K -06 =30
Number of evele Anlicipated Measured Deviated Acceplunce
mn Value Value Value Limnils
test signil (dB) (dB) (dR) {dB)
Conlinuous 1330 1310 00 *24
Positive half cvele 1354 1351 -3 +2
Negalive hall cyele 1354 1351 3 220
11 Overloud indication
Measured value ( UB ) Devialed Acceplance
P Neeative Yalue Limits
one-hall cvele (dB}) (dB)
897 897 00 =l3
Acceplance
Frequency a Va Limits
Weighiing an dB B 1d8)
1370 37 a =3

The reponed uncertainty is bused on a standard uncey ainly multiplicd by coserage faciar &

or any value following

iding u 1

el of

of approximalely 95 %

Cert, No, : ACL24283
Job No. : VC67ACO0148
Pages t 70f8
R. Level linearity including the level range conirol
Anlicipaled Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) {dB) (dB)
130 940 94.0 00 +
Measured Deviated  Acceplance
Range Vo e Value Value 1 imits
dB (dB) (B ) (dB)
130 300 300 0o
9 Lone burst responsc
T Tone burst Anlticipated Measured Deviated Acceplance
duration, Tb Cyele Valie Value Value Limits
(ms} {dB) (dB) (dB) (dB)
025 1080 1079 0 15;-50
Fast 8 170 1169 0 10:-25
200 800 1340 1340 oo +10
S " 8 108 0 1079 0 15:-50
200 800 127.6 1273 0 210
025 90 988 02 15:-50
SEL 3 1080 1079 4] 10:-25
200 800 1280 1230 00 ESRV]
7 eSS
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

Tel +062433 B33 Emai caibrolion@sithiphorm.com

Cert. No. : ACL25101
Pages : 1of8

End of Calibration Certificate

SITHIPORN,

asscliates

Calibration Procedure : CP-AC-01

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25101
Jab No. : VC68ACO064
Pages : 2018

Calibration Certificate

Equipment :
Manuflacturer ;

SOUND LEVEL METER
RION

Model : NL-42 / Micrephone UC-52./ Treamplifier NH-24
Serjal No.: 01173610+ 143485 /22619

1D No.: RYG FS0389

Condition As Fooud : GOOD

Customer : ALS TABORATORY GROUP (THAILAND) CO, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
RANGKOK, 10250 THAILAND.
Location :
Ambicnt Temperature : (230 3) °C
Pressure : (1013 +3) kba RIVIFW RY
Relutive Humidity : (500 £20) %
APPROVED RY
Rececived Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025 . R
Date of Issue : 30 JANUARY 2025 NINTCALpaTr, 7P 01/2077
Calibrated by : Nathakom Pisutpaisan
S T R
<
( Thanakul Petchurai )
This certi is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, excepl with the prior wrilicn approval of the head of Calibration Laburatory

Calibration Method :

This cquipment was ealibrated by follow oa 1IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had (ests to Acoustical and Flectrical signal lesis of frequency weighting wilh Ancchoic chamber and Reference

Slandard Instruments.

For tests results of each ilems were made by observation of each Instruments display and also with SLM's display

Condition of this result of calibration :

lostrument odel Serinl No. Cert.No, Due Date
Waveform Generator 332107 MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 TT-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digilal Multimeter 33461A MY53220076 EEL BP 20/0267  15-FEB-25
Digital Multimetcr 34461A MY60024273 CEL-BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 0S-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibraied item only.

3. This certificate is traeable Lo the i

L maintained at :

system of uni

31 National Institute of Mctrology (Thailand)
32 Thailand Institule of Scientific and Technological Rescarch (TISTR).

n aIA



SITHIPORN ASSQCIATES

SITHIPORN; SITHIPORN ASSOCIATES SITHIPORN
associates .. - CALIBRATION LABORATORY asscciates - CALIBRATION LABORATORY
Cert No. : ACL25101 CoatNT ACLZSION
Job No. : VC68AC0064 Job No. VCEBACD064
Pages  : 3of§ Page 4or8
Summary of Measurement Result ;. Result of calibration :
1. Absolute sensifivity
Uncertainty Maximum-permilted Referemce Measured ‘Acooptance
Purameter @ uncertaioty of Acoustic Signal Value Deviation Limil
measurerent (dB) (dB) (dB) (dB) (d8)
. Absoluite sensifivily 0.2 N/A 93.9 (93.94) 93.9 0.0 +03
2. Sell-pencrated noise 0.2 NA
3. Acoustical signal tests of frequeney weiphtings 2. Sclf-generated noise
125 Hy 0.3 0.6 2.1 Norrmal test
1000 Hz 0.3 06 T PRERTNG
8000 1z 0.3 0.7 (di3)
4. Electrical siemal tests of frequency weightings 188
Toor 10 Hz lo 4 kHz 0.3 0.6
For >4 kHz 10 10 kllz 0.3 0.7 22 The microphonc of Ihe sound level meter was replaced by clectrical signal input device,
For > 10 kHz 1o 20 kilz 0.3 1.0 Froquency Weighting
5. Freguency and lime weightings ot | kHz 0.2 2 Weighting (dB)
6. Long - term stability 0.1 0.1 A weight 163
7. Level lincarity on the reference Jevel range 0.2 0.3 - woight 221
3. Leveld incarily including the level range control 02 03 Flat 280
-:Yone burét response 02 (1% 3. Acoustical signal tests of frequency weightings
10. Peak € sound tevel 02 035 Meer froe-ficld acoustic response at a fevel of 84 41
11. Overload indication 02 0.25 — - -
12, Uigh level sability = o Frequency Deviation from various frequency weishnng response curve (dB)
(Hz) Flat C-weight A-weight e
Limits
125 04 04 04 +1.5
1000 0. (3] 0.1 +1.0
8000 0.2 02 02 450
7 bt i - > B
S ITH | P (;) RN ; SITHIPORN ASSOCIATES Sl THIP () RN SITHIPORN ASSOCIATES
ascsociates p CALIBRATION LABORATORY associates ! CALIBRATION LABORATORY
Cert No. : ACL25101 Cert. No. : AC125101
JobNo. : VCE8ACUD64 Jub No. : VC6BAC0064
Pages : Sof8 Pages : Gof8
4. Electrical signal tests of frequeney weightings 7. Level lincurity on the reference level range
‘Weighting network response with relative to ] kHz
Anticipated | Measured Deviated | Acceptance
Frequency Deviation from vasious frequency weighting response curve (di3) Value Value Value Limits
(Hz) Flat Coweight | A-weight feceptance (dB) (dn) (dB) (dB)
Linits 137.0 137.0 0.0 1Ll
63 0.0 0.1 0.1 420 136.0 1360 0.0 11,0
125 0.0 0.! 0.0 £15 135.0 1350 0.0 +1.)
250 0.0 0.0 0.0 +15 134.0 134.0 0.0 +1.1
500 0.0 0.1 0.0 +1.5 133.0 133.0 0.0 [N
1000 0.0 00 00 0 132.0 132.0 0.0 41
5000 o0 o o o 131.0 131.0 0.0 +1.1
o i 0 0 S50 129.0 129.0 0.0 £1.1
124.0 124.0 0.0 +1.1
8000, L 0.1 0 5.0 119.0 119.1 0.1 11
5. Frequency and time weightings at 1 kBz 114.0 114.0 00 + Ll
5.1 Frequency weightings at 1 Kz 1090 1020 0 bl
104.0 104.0 0.0 & 1.1
Anticipaled | Measwed Deviawd | Acecpuinee 99.0 9.0 0.0 £1.1
Frequency Value Vaolue Value Limits 94.0 %4.0 0.0 *1.1
Weighting (dB) (dB) (dB) (dn) 89.0 §9.0 0.0 +1.1
A - weight 94.0 94.0 0.0 102 310 840 0.0 11
C - weight 94,0 94.0 0.0 +02 120 2.0 00 1.1
— h o Py e 74.0 74.0 0.0 £1.1
9.0 0.0 0.0 411
5.2 Time weighting at 1 kHz 610 £ oL =11
B 59.0 59.0 0.0 +1.]
Anticipaied Measured Deviated Acceplance 54.0 54.0 0.0 & 1.1
Prequency Value Value Value Limits 49.0 49.0 0.0 1Ll
Weighting (dB) (din) (dB) (dB) 44.0 44.0 (K1) +1.1
Fast 94.0 91.0 0.0 +0.1 39,0 220 0.0 2l
Stow 9.0 2.0 0.0 L] 34.0 34.0 0.0 +1.1
Tea — 0 00 =i 30.0 29.9 0.1 x1.1
29.0 29.0 0.0 + 1.1
6. Long - term stability 280 28.0 0.0 1.1
SLM Display | SLM Display | Devinled | Acoeplance 27.0 26.9 .1 = 1.1
Frequency at iitial ul final Value Limits 26.0 26.0 0.0 =11
Weightiog (dn) (dB) (dn) (dB) 250 24.9 0 =11
A - weipht 9.0 94.1 0.1 103

7 BAf
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SITHIPORN;
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8. Level linearity including the level range control

SITHIPORN ASSOCIATES
CAUBRATION LABORATORY

Cert. Ne. : ACL2510t
JobNo. : VC68AC0064
Pages : Tof8

Anticipated  Mcasured Deviated Acceplance
Range Value Value Value Lirils
(dB) (dB) (dB) (dB)
130 940 910 0.0 4
Anticipated Mcasured Devinled Acceplance
Rauge Value Value Value Limils
(dR) {dB) (dB) (dB)
130 290 289 01 211
9. Tone burst response
Time Lone burst Measured Devialed Acceptance
duration, b Cycle Valuc Valuc Lunits
Weighting (ms) dB (dB) (dB) (dB)
025 108.0 1080 00
Fast 7 g 1170 1170 00 25
200 800 1340 1341 0 +1.0
Stow 2 8 1080 108.0 00 15:50
200 800 1276 127.6 00 +10
025 90 989 0 15:50
SEL 2 8 108.0 1080 00
200 800 1260 1250 00 +1.0
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Calibration Certificate

Equipment
Manufacturer
Model :
Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambicnt Temperature :
Pressure :

Relatiye Humiditv :

Received Date @
Calibration Date :
Date of Issue :

Culibrated by

Approved by :

SOUND LEVEL ME1L:R

RION

NL-42 / Microphone UC-52 / Preanplifier N11-24
01073423/ 169513 /73684

RYG FS0386

GOOD

ALS LABORATORY GROUP (JHAILAND) CO , 1D

104 PHATTIIANAKAN 40 PLAITHANAKAN ROAD,
KHWAENG PHATTIIANAKAN, KIIET SUAN LUANG
BANGKOK. 10250 THAILAND

(230 3) °C
(1013 £3) kPa REVIEW BY 717“/“"
(50,0 20 ) % Ty

APPROVED BY =

23 SI PTEMBER 2024
09 OCTOBER 2024
09 OCLOBER 2024

NE ST CAL DATE 4[{9/};

Nathakom Pisutpaisan

7 Bl

( Lhanakul Petchurai )

This certificale is issued in accordance with the requircments of ISO/IEC 17023 standard may nat be reproduced

other thiau 1 [ull, except witl the priur wrilten approrai vl dhe head of Calibration Laboratary

SITHIPORN

asscciates -

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25101
JobNo. : VC68ACH064
Pages : 80f8

Number of cycle Anticipaled Measured Devialed Acceplance
m Value Value, Lepeak Value Limits
test sivmal (dB) (dB) (dBy (AR
Continuous 1300 1300 0.0 30
Onc 1334 114 0o 30
Nuraber of cycle Anticipated Measured Deviated Acueptance

mn Value Value Value Limits

test signat (dn) (dB) (dB) (dB)

Continuous 1330 110 0.0 20

Positive half cvele 1354 1351 {3 20

Negative half eyele 1354 1351 03 20

11 Overload indication
Measured value ( dR ) Deviated Acceptance
Posilive Negative Vaiue Lamits
onc-hall cyele (dB) (dn)
896 836 00 +15
12. High level stability
SLM Display ~ SLM Display Deviated Acceptance
Frequency atinitial al final Value Limits
Weighting (dB) (dB) (dB) (aB)
A - weight 137 1370 01 03

The reported uncerainty is based on a standard uncer@inly multiphed by coverage factor k - 2

or any value followil il iding a lavet of of i v 95 %

£ P

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 4811 Snrthern Road Dangbumry Dongplud Dangkes, 19700 Thesiard
Tol +5C2433€33t  Emar coharaten@sukipharn com

Calibration Procedure : CP-AC-01

Culibration Method :

o 2EN

SITHIPORN,

associates

Cert No. : ACL24307
Job No. @ VCGTACO164
Pages  : 20f8

This equipnicnt was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (ST M)

The SLM hud tests W Acoustical und Elecrrical signal tesis ol frequency weighting with Anechoic chamber and Reference

Sundard Instruments

For tesis results of cach items were made by observation of cach lnstruments. displuy und alse with SI M's displny

Condition of this result of calibration :

I' Reference Standard Instruments

Instryment Model
Waveform Generalor 33210A
Waveform Generator 335118
Diital Multimeter 33461A
Digital Mullimeter 33461A
Digid Muhtimeter 34461A
Programmable Atlenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-2KAl

Serfal No. Cert. No, Due Date
MY48017076 EF-0009-24 05-FEB-28
MY52302742 EF-0007-24 05-FED-23
MY53220104 CLEL BP 210267 13-F1:13-25
MY33220076 EEL BP 20/0267  15-FEB-2$
MY60024273 LEL BP 2240267  15-FEB-25

62100114 LEr-0008-24 05-FEB-25

2977900 AA-1001-24 12-FEB-25

34560495 AA-3001-24 05-FEB-25

2 This result of calibration was found sccurate as shown on date ad place ol calibration for this calibrated item only

3 This cerlificate is traceable (o the i

system ol unijt

31 Naiional Instituic ol Metrotogy (Thailund)

ai:

3.2 Lhailand Institute of Scientific and Technologicul Rescarch (TISTR)



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/) Smnihorr Soae Dangbunru Bangplud Bangkok 107C) Thailgna
Toi+8624328 21 tmal calbranon@sihipham com

Summary of Measurement Resul

Uneerluinty
Parametcr

(dn)y

I Absolulc sensilivity 02
! Sclf-generaled noise 02

3 ical signal tests of frequency weighting

125 Hr 03

100017z 03

8000 Hz 03

4 Electrical signal tests of frequency weightings

For 10 Hz 10 4 kHz 03

For>4 kHz to 10 kHz 03

For > 10 kHz 10 20 kHz 03

5 Frequency and time weightings at | kiTz 0.2
5 Long - lerm siability ol
7 Level linearity on the reference level range 02
3 Level lincarity including the level range conlrol 2
) Tone burst response 02
10 Peak C sound level 02
11 Oserload indicalian 02
01

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

sinntho=n Eoad Bangbunru Bongplud Bangke+ 19700 Thenard
2328131 Fmail: carbranon@sithiphorn com

4G14G1)
Tol

4. Electrical signal tests of frequency w eighlings

Weighting network response with relative 1o 1 kllz

Frequency
(Hz)
C-weight
63 00 oo ]
125 00 [iL] (]
250 00 g 00
500 0o 0o 0
1000 00 00 00
2000 00 00 00
4000 0o 00 00
8000 00 01 0l
5 Frequency and time weightiugs a( 1 kHz
51 Frequency weightings at | kHz
Anticipated Measured
Frequency Value Value
Weighting (dB) (dB)
940 940
910 940
a M0 940
52 Time weighting at | KHz
Measured
Value
dB (dB)
940 940
940 940
Leq 940 %30
6 Long-
Frequency
Weighung JB aB
940 910

SITHIP

assacia

ORNy

tes

Cert No, : ACL24307
JobNo : VC67ACO164
Puges  : 30f8

Maximum-perinitted

uncertainty of

measureme;
N/A
N/A

06
06
5

a6
07
10
02
01
03
03
03
035
025
ni

SITHIP

associales

Cert. No.

nt (dD)
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ACL24307

Jab No. : VC67ACD164

Pages  : Sof8

Deviation from vasiaus [reguency weinhting response curve (dB)

+20
*15
x5
41§
=0
+20
+30
+50
Deviated Acceplr ¢
Value
(dB) dB
0o 02
00 0
0 2
De ¢l Acceptance
Vi 1imits
dR {dB)
101
0o 01
0o 01
Acceplanee
\% [imits
dB tdB)
Qv 03

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 £51/1Sinnthern Rood Banghumr, Bangphid Bangkas 1070¢ Theiland
Tcl +€5 24336331 Email cabrausn@siiphori com

1. Absolute sensitivity

Measured
Value D
di (dB) dB
939(93194) 939 g

2, Sell-generated noise

dB
157

SITHIPORN,

associastes
Cerl.Na : ACL24307
JobNo : VCEIACOI6d
Pupe  : 408

L

B

=03

22 The microphone of the sound level meter was replaced hy elecineal signal input device

Frequency
Weighting 4B
A= weight 148
212
F 26

3. Acoustical signal tests of [requency weightings
Meter free-lield ueouslic response at a fevel of B4 dB

A-weight

Freg oy Deviarion from various
H
125 ol 01 0l
non no 0a 00
8000 03 04 04

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 43118y inthwin Rood Tangb.am o Bangpluu Dangkok 10703 Thailand

Tal +6€ 2435 8331 [me: cal orotion@sit 1porm cam

7 Level lincarlty on the reference level runge

Va ¢ v
B dB dR
1370 1370 00
1360 1360 0o
1350 1350 00
1340 1340 0o
133.0 133.0 [}
1320 1320 on
0.0
1290 129.0 00
24 1240 on
1190 00
1140 0.0
9 1090 0o
1040 1040 00
99.0 90 00
940 540 00
820 89.0 00
Ran R40 0o
90 790 o0
40 74.0 0.0
90 690 0
640 640 00
590 590 00
540 540 o0
490 49.0 0.0
M0 M oo
390 390 oo
340 a1 ol
300 0o 00
290 291 il
280 281 ol
270 272 02
7260 262 2
250 253 a3

cunc

Aceeptance

limits
[
1o
S

SITHIPORN

associates

Acceprance
Limits
(dB)

+

Cert. No : ACL24307

Job No.
Papes

1 VC67ACH164
T 60f8



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-461/1 Sinnthorn Road Bangbumru Bangplud Bangkok 13703 thaitand

lel 48524338 1 Email : cal brotan@sithiphorn com

8. Level linearity including the level range contral

Anlicipaled Mcasured

Range Value Value
(dB) (dB)
130 94.0 940
Measurcd
Range Valye
dB (da)
130 300 299

9. lonc burst response

Time Anticipated
Cy Value
Weighling n (dB )
025 108.0
Fast 8
200 800 1340
Slow ! § #
200 800 1276
025 990
SEL 8 1080
200 800 1280

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45+-451i Sinnthom Road, Bongbumiy, Bangpiud, Bangkok, 10700 Thalland
Tel +852433 8331 Email calibrotion@aithiphom.com

SITHIPORN
associates 7
NSCTISITS 17025

CerL No. : ACL24307
JobNo  : VC67AC0164

Pages : 70[8
Devinted Acceplunce

Value Limits

(dR) (dn)

0.0 +

Deviated Acceplunce

Value Limils

(dB) {di3)

0 =

Measured Deviated Acceptunce

Value Value Limits

(uB) 1dB) (dB)

107.9 0 15:50

1170 00 105-25

134.0 00 =10

1080 0o

127.6 oo *L.0

98 9 15:-50

1080 0o

128 0 00 +1.0

S TH PORN
CTS TS s
Cert. No. : ACL25103

Pages : 1of8

Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-351/1 Simnthorn Road Bangbumru Bangplud Bangkok 10730 Trailond
Tol +35 2433 8331 Email colibration@zithiphorncem

10. Peak C sound level

Number of cycle Anticipned Measured
m Value Value Lepeak
test sivmul (dB} (dB)
Conlinuaus 1330 1330
One 1364 1363
Number of cycle Measurcd
n \ Value
test signal dn (dB)
Continuous 1330 1330
Positive hall eycle 1354 1352
Negative hall cyele 1354 1352

11 Overload indicalion

Measured value ( dB ) Deviated
Pos ¢ Negative Value
ane-half eycle (dB)
895 895 ()

b level stubility

SLM Display  SLM Display

Frequency at initial al final
Weishling {(dB) (ag)
A - weight 1370 1570

SITHIPORN)

associates

Cerl. No : ACL24307
JabNe : VC67TACO164
Pages : 8of8

Deviated Acceprance
Value Limits
(dR) (dB}

0o =30
0 =30

Devialed Acceplonee
Value Limits
(dB) (dB Y

on =20
-02 =20
-02 =20

Acceplance

Limits
(dB)
=13
Acce
v
dB dB
0o =03

Ihe reported uncenainty is based on a standard uncertainty inultiplicd by coverupe Jactor & = 2

or any value following caleulation providing a favel of confidence of approximatels 95 %

End of Calibration Cerfificate

SITHIPORN,

associales

Calibration Procedure : CP-AC1
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25103
Jub No. : VC6SAC0064
Pages : 20f8

Equipment : SOUND LEVEL METER

Manufacturer RION

Modcl : NL-42 / Microphone UC-52 / I'reamplifier NI1-24
Serial No.: 00296516/ 180412 /88182

1D No.: RYG FS0433

Condition As Found : GOOD

Cuslomer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : . s
Ambient Temperature : (230 £3) REVIEW BY ‘i?t ------ 2
Pressure : (1013 %3) kPa
Relative Humidity : (500 +£20) %
APPRUVED BY
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025 .  2601/2028
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE 0.0 0000
Calibrated by : Nathakorn Pisutpaisan
Approved by : 7- W‘“
{ Thanakul Petchurai )
This i is issued in with the i of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibrution Laboratory

Calibration Method :
This equipment was culibriied by follow on IEC-61672-3 (2013) Standard for sound level mefer (SLM)

the ST.M bad (ests 1o Acoustical und Flectrical signal tesis of frequency weighting with Ancchoic chamber and Refcrence
Siandard Insinuments

For tests results of each ilems were made by obscratinn of each Instruments display and also with SLM's display

Condition of this result of calibration :

1 Reference Standard Instruments :

Instrument Model Cert No Due Date
Waveforn Generator 33210A MY48017076 EF-0009-24 05-FE3-23
Wavelorm Generator 33511B MY52302742 ETF-0007-24 05-TEB-25%
Digital Multimeter 33461A MY53220104 LLUL.BP 2140267 13-FLB3-25
Digital Multimeter 334614 MY33220076 EEBLBP 2040267  15-FEB-25
Dhyital Mulumeter 344614 MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Atlenuator MAI-1070 62100114 EF 0008-24 -25
Condcenser Mierophone 4180 2977900 AA-1001-24 -25
Measuring Amplificr NA42KAL 34560495 AA-3001-24 05-FEB-25

2 Mhis result of calibration was fuund accurate as shown on date and place of calibration for Uiis ealibrated item anly
3. I'his certificate is traccable (o the i

| systen of unit naintuined &t ;
3.1 National lastitute of Metrology (Thuiland)
32 Thailand Institute of Scicntific und Technological Research {118 I'R)

o B



SITHIPORN,
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Summary

Parameler

1. Absolule seusitivity
2 Self-gencrated nojse

3. Acoustical signal tests of frey
25

1000 Hz

8000 Iz

4

Llectrical signal tests of frequency weightdngs
For IO Hz to 4 kHz
For >4 kHz to 10 kliz
Tor > 10kHz 10 20 kHz
Trequency and time weightings al 1 k[{z

Level linearity on the refcrence level muge

5
5 Loog - term stability
7
3

Level lincarity including the level mnge control

9 lonc bunst response
10. Peak C sound level
1. Overluad indication
12 Hiph level stubility

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert No. : ACL25103
Job No. : VC68ACHU6
Pages : 30(8

Uncertainty Maximum-permitted
) unceriainty of
measurement (dB)

02 NIA

02 N/A

03 06

03 06

03 07

03 06

03 07

03 1¢

02 02

0.1 01

02 03

02 03

02 03

02 035

02 025

0l 01

o A

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25103
Job No. : VCGSACO064

Pages : Sof8
4. Electrical sigoal tests of frequency weightings
Weighting network respanse with relative 10 1 kHz
Frequency Deviaton from verious frequency weighting responsc curve (dB)
ue) R Arweight Acceplance
Limits
63 0.0 0 00 2.0
125 0.0 00 00 *1.5
250 0.0 g0 0 +15
500 0.0 00 0 £1.5
1000 0.0 0.0 00 =1.0
2000 00 0.0 oo 20
4000 00 0.0 00 .0
2000 0.0 0 ol +50
5. Frequency and time weightings at 1 kiz
5.1 Freguency weightings at 1 kHz
Antivipated Measurcd Deviated Acceptavce
Frequency Value Value Value Limits
Weighting (dB) (dB) (B} (dB)
A - weight 94.0 940 0 102
C - weighi 940 940 00 02
Flat 940 90 ov u2
52 Time weighting at 1 kHz
Anticipaled Measured Deviated Acceprance
Value Value Value Limits
W ghting (UB) (dB) (dB) (aB)
Fast %40 940 00 ES
Slow 940 94.0 00 01
Leq 94.0 1.0 ¢o =01
6. Long
SLM Disp y SLM Display  Deviaed
Frequency at final Value
Weighting dB (dB) (an) dB
A - weight 940 94.0 0o t03

Result of calibration :

1. Absolute sensitivity

Reference Measured
Acoustic Sipgnal Value
() (dB)
939 (93 94) 939
2 Sell-generzted noise
Measured Value
{dB)

Deviation
(dB)
oo

SITHIPORN ASSOCIATES

CALIBRATION LABORATORY
Cert No. ;. ACL25103
-lob No. VCOERAC M6
Page : 4ofR
Acceplance
Limi
(dB)
103

2.2 The microphone of the sound level meter was replaced by electrical signal inpul device
Weighting

Frequency
Weighting
A

(dB)
108
173
229

3. Acoustical signal tests of frequency weightings
Meter free-feld nconstic response at a level of 84 dB

Frequency
(Hz) Flat
125 03
1000 00
8000 10

SITHIPORN;

associates -

C-weight

03
00
10

7 Level linearity on the refercace level range

Anticipated
Value
(dr)
1370
1360

kb
1340
1330
1320
1310
1290
1240
1190
1140
100
1040
%0
w0
8.0
310
0
74.0
60
M
590
540
490
40

Measured
Value
(dmy
1370
1350
1350
134.0
132.9
1319
1309
1290
1240
119.0
114.0
090
104 0
9.0
Y40
89.0
S0
790
40
69.0
640
590
540
90

A-weight

03
on
o

Deviated
Value

(

dn
00
[y
[

00
01
-0

0

00
0

00
00
0on
0o
0.0

Deviation om various freauency weightine response curve (dB)

Acceplance
Limils
=15
10
+5.0
LA
SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
CerL. No. : ACL25103
Job No. : VC6S8ACH064
Pages : 6ol8
Acceplance
Limits
(dB)Y
IS
i
=11
+
.
1l
+
+11
s
4
=11l
11
+
.
*
11




SITHIPORN SITHIPORN ASSOCIATES SITHIPORN; SITHIPORN ASSOCIATES
asscciates.. CALIBRATION LABORATORY associates - CAUBRATION LABORATORY

Cert. No. ; ACL25103
Job No. : VCEBACDD64
Pages : 7of8

Cert. No. : ACL25163
Job No. : VC63ACO064
Pages : 8olB

Number of cycle Anticipared Measured Deviated Acceplance
B. Level lincarity including the level range control " Value Vale, X Value Limits
Anticipated  Measured Devisted  Acocptance st sitmal (aB) (din) (dr) (dy)
V. val Val Limi Conlinuous 1300 130 00 =30
Range alue e e e One 1334 133.4 00 =30
(dB) (dB) (dB) (dB})
130 94.0 940 00 £1 Number of eycl Anticipated Measured Devinted Acceptance
n Value Value Value Limits
Anticipated  Measured Devialed  Acouptance Lest sienal (dB) {dB) (dn) (dn)
. v Livai 1330 1330 00 420
Range Valye Value alue iy 1354 1351 03 20
(42} (a8} (48] (4B) Negative hall cyele 1354 1352 02 420
130 290 289 -0 *1.1
9. Tone burst response 11. Overload indication
Time Fone burst Anticipaled  Measured Devinted  Acceptance Measured value { dB ) Deviaed Acceptance
duraticn, Tb Cyele Valne Value Value Liinits Pasiive Neeutive Value Limits
Weighti
e (s (dn) (aB) (dn) (dB) onchalfcyele  onchelfeyele  (dB) (dn)
025 1 108.0 1079 -0 205 ws 00 a5
Fasl 8 1170 0.0 10:-25
3 134, 340 0 10
20 o 40 ! 12. High leve! stability
2 3 108.0 1080 00 15:-50
Slow 27. 276 00 0
200 80 1276 127 SLMDisplay  SLM Display ~ Deviated Acceptance
025 99.0 9 15 2 Froquency atinitial at final Value Limits
.0 1 00 10:2
SEL 2 8 108 080 Welghing Cais) (4B) (e e
200 800 128.0 1280 0.0 110 i
A - weight 137.0 137.0 00 +03

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value following calculation,providing a luvel of confidence of approximately 93 %

End of Calibration Certificate

7 BN o KN

SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN
251-451/1 Sinnitici linad, B wbunu Bangpiud BIngkok 12700 Thalland R 45145115 inthorn Reod Uenghumiy Bangplud Gang<ok 10720 Trailand associates
Te  62£238360 Ema  calirationg sHFpnorn cam catiemanan o384 Tol +36 24338331 Fman calibration@sithiphorm som
Cert. No : ACL24219
CerL. No. : ACL24219 JubNe, : YC6TACO118
Pages - 1of8 Pages : 20f8
R . . & ) Calibration Procedure : CP-AC-0L
Calibration Certificate
Equipment : SOUND LEVEL MELER Calibration Method :
Manulacturer : RION Ihis cquipment was calibrated by fotlow on IEC-61672-3 (2013) Standard frur s.mmd level |nc|m"(SLM)
Model : NL-52A/ Microphonc UC-59 / Prcamplifier NH-25 The SI M had tesis to Acoustical and Elecirical signal tests of fregnency weighting with Anechuic chamber and Reference
Seria) No.: 00531294 /23043 / 32970 Standard [rstruments
1D No.: NKH FS0130 For tests resulis of cach items were made by ubservation of each Insirumens display and also with SLM's display
Condition of this result of calibration :
. . I Reference Standard Instrumnents :
Condition As Found : GOOD )
Instrument Model Serial Na Cerl. No. Due Date
c ALS LABORA | ORY GROUP (THAILAND) CO . 11D Wan eform Generator 332104 MY48017076 EF-0009-23 05-FLEB-25
ustomer : ’ . o Waveforin Generator 335118 MY52302742 EI-0007-24  OS-FEB-2§
104 PHATTHANAKAN 40, PHATTIANAKAN ROAD Digilal Multi 334614 MY53220104 ELEL BP 21/0267  |3-FEB-25
KHWAENG PIATTHANAKAN KHET SUAN LUANG e ) M“I et o, Y1007 s ’/ S
BANGKOK 10250 THAILAND Digital Mulimeler J361A 532! FL:L BP 2040267  |5-FEB-25
Digial Mullimeter 34461A MY60024273 EEL BP 22/0267  15-FER-25
Locatio Programmable Attenuator MAT-1070 62100114 £1-0008-24 05-FEB-23
ocation :
. . . Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Ambient I emperature : €230 =3) “C REVIEV/ BY . . .
P Measuring Amplifier NA-42ZKAL 34560495 AA-3001-24 05-f1 B-25
Pressure ; (1013 3 ) kPa
ive idity : - o, =
Relative Humidity : (300 =20) " APPROVED BY 2 This resull of calibration was found accurate as shawn on date and place af calibration for this calibratcd ftem unly
i/ o . ) . S,
43 /16 3 This certificate is traceable Lo the I system of unit al:
Received Date : 02 JULY 2024 HEXT CAL DATE ) ) ’ -
Calibration Date : 09-10JULY 2024 3 i National Inslitute of Meirology ( Thailand)
Date of Issue : 12 JU1Y 2024 32 Thailand Instivte ol Scientific and Technologieal Research ¢ 1STR)

Calibrated by :
Approved by : 7‘ ﬂ%v
( Thanakul Petchurai )

Ihis certificate is issued in accordance with the requirements o ISO/IEC (7025 standard, may not be reproduced

other than in full, except with Uie prior writien upprosal of the head of Calibration Laboratory

7 Lhn



SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

<51-45If1 Sinnthorn Road Bangbl mru Bongplud Bangkok 1076C Thailaad
Tol +68 2433 8331 Emo. cabbrauon@sithiphorcom

Su ni Resule:
Uncertinty
Parameter
(dB)
1 Absolute

02

Acoustica] tesls ol
125 Hz 03
1000 11z 03
8000 7T, 03

Eleciricat lests of

For 10 Hz lv4 kHz 03
For»4kHz 10 10 kliz 03
For> 10 KIlz10 20 kHz 03
5. Frequency and time weightings at 1 kllz 02
5 Long - term stability 01
Level on the reference level 02
Le tro 0.2
Tone burst 2
Peak € sound level 02
11 Overload indicatiun 02

12 level

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-281/) Binnthorn Read Banghurru Dangolud Gongkak, 10700 Thorand
Tel +56 2433 833 Zail: salibratio Y@sithiphorr com

1. Electrical signal tests of frequency weightings

network
Frequency
(He) F A-weigh
63 01 4] 0
125 0 0o 0
250 (1) 00 0
500 00 00 0
1000 00 0o 0o
2000 [4d 0.0 00
4000 0 00 00
3000 [ 0o 0o
16000 oo 2 2

5 Frequency and time weightings at 1 kHz

Kkt
Anlicipaled M od
Frequency Value
Weighling (dB) dB
A - weight Y40 94.0
C - weight 94¢ 940
Flat 9440 910
Measured
Value
dB idB)
Tasi EERY 940
Slow 910 940
Lea 940 940
6 Long
Frequency
Weighting dB B
A - weisht 94,0 940

SITHIPORN;,

associates

: ACL24219
Job No, : VCG67AC0118
Pages : JofR

Maximum-per mitted
uncertainty of
meusurement (J13}
N/A
N/A

06
06
07

06
07
10
0.2
01
03
03
03
035
025

SITHIPORN,

zssociates

CerL No. : ACL24219
Job No. : VC67ACO0118
Pages  : Sol8

Devintion from various frequency weighting response curve (AB)

Acceplance

[ imils
=0
=10
=10
=10
*
=10
=10
+135,-25
425,-160
A
dB dB
00 +02
0.0 =02
0.0 102
Devialed Acceplance
Value Limils
{dB) (dB)
00 01
0.0 01
uo oL
Devialed Acceptance
Valuz [ imils
(dD) (dB)
00 01

= AL

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

43145115 inthom Rowud Bangbu nru Gangplud Bangkok 10700 Thauand

Tal 5694338331

Rey f ealibration :

1. Absolute sensitivity
(dB)
939193 94)

2. Self-generated noise
21 Nommal tesi

Email: calicration@sahiohor 1 com

v
dR dB
940 uo

144

SITHIPORN;

dssociates

NSCTISHTIS 17025

Cerl.No : ACL24219
JohNo. : VC67ACINIB
Page 408

dB
03

22 The microphone of the sound level meter was replaced by electrical signal inpul des ice

Frequency

Weighling

Weighting
(dB)
99
146
202

3. Acoustical signal tests of frequency weightings
Meter Iree-field acousnc Iesponsc al a level o 84 dB

Hz
T
125
1000 0o
8000

from

ou 0o
oo [U
00 o0

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

451-251/1$ nlhom Road Eangburmru Ba 1gatd Sangkok, 16700 1na and

Tol +66 2233 8331

£inan: eglibroton@sthiphorn com

7 Level lincarily on the reference level range

Anlicipated
Value
(dB)
1370
1360
1350
1340
1330
1320
1310
1760
12490

1140
1090
1040
990
910
890
840
790
740
690
640
3940
540
49.0
440

Measured Deviated
Value Value
(ds) (dB)
1371 01
1361 01
1351 ol
1341
133 00
132.0 00
13510 0
1201 ol
124.0 0o

9 al
4 ol
1091 01
M 01
991 ol
940 ao
890N an
840 [}
790 ou
740 on
690 00
640 0o
59N on
540 00
4990 0o
440 0o
390 0.0
340 00
00 an
290 0
280 ue
270 on
60 (4]
249 0

07
415-23

SITHIPORN,

iales

CerL Nu : ACL24219
Job No  : VCGTACO118
Pupes  : 60r8

Acceplance
Limits
(dB)

EiE
=08
=08
=08
=08
=08
I
=0.8
0.8
=Ny
208
Ethy
=08
08
=N R
108
08
By
108
08
*0R
=08
+0.8
0.8
NR
08
08
08
08
04
N8
=08
08

Y I YA



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 snvithorn Road Banghbunin Gangplua Bengkok 10700 Thailand
Tel 46624336331 [man calbraton@sit wphorn com

8 Level linearity including the level range control

Anticipated Measured Deviated

Range Value Value Value
{dB) (dB) (dB)
Aulo 94 94.0 0.0

9, Tone hurst response

Time Tone burst Anticipated Measured
duration, 1b Cycle Value Value
Weighting (ms) (dB) {dB)
025 1 o8 1079
TFnst 2 8 170
200 800 1340 134.0
2 g 108.0 108.0
Slow
200 800 1276 1276
025 99.0 989
SEL 2 8 108.0 108.0
200 800 1280 1280

10. Peak C sound level

SITHIPORN)
associates

Cert. No. : ACL24219
Job No, : VC6TAC0118
Pages : ToI8

Acceplance
Limits
(4B}
0.8

3] d Acceptance

Limits
dB (dB}
0 10:-30
on
[0} 03
00 10;-30
00 0.5
0
a0
0.0 05

Number of eyele Anticipated Mueasured Deviated Acceptance
m Value Value, Lepeak Value Limits
test sfunal {4B) (4B) (dB) (an )y
Continuous 1330 133.0 00 =2.0
One 1364 1362 -0.2 =20
Number of cycle Measurcd Deviated Acceplance
n Va ¢ Value Value Eimits
Lest signal dB (UB}) tdB) (dB)
Co 1330 33 00 =10
Posilive half cycle 1354 1351 03 =10
Nepative hall eycle 1354 1351 -03 =10
7 Blete
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

assocrales

451 4511 Slntharn Roodt B2 \gbumin: Bangpiud Bungkoe 16700 Thailon
1o +0L 2433 832 Emar eaiibral on@sahuphorncom

NS€ 18 T 37025

Cert. No. : ACL24224
Pages : 10ofB

Calibration Certificate

Equipment : SOUND LEVEL METER

Mauanufacturer : RION

Model : NL-52A / Microphone UC-59 ¢ Preamplifier NH-25
Serial No.: 00331299/23224 /32975

ID No.: NKH 150135

Condition As Found : GOOL

Customer :

ALS LABORAIORY GROUP (1HAILAND} CO LTD

104 PIIATTHANAKAN 40, PHATTHANAKAN ROAD
KHWAENG PIIATTHANAKAN, KIIE] SUAN LUANG,

BANGKOK, 10250 THAILLAND.

Lucation : P
Ambient Temperature : (23043) ¢ REVIEWB ¢ 4/”"’&"’” R
Pressure : (1013 =3) kPa
Relative Humidity : (500=20) o APPROVED BY v
. ofy a5

Received Date : 02 JULY 2024 NEXT CAL DATE . 7
Calibration Date : 09-10JULY 2024
Date of Issue : 12 JULY 2024

Calibrated by Nathakoni Pisutpaisan

Approved by : 7— W

.
( Thanokul l'etchurai )

Jhis certificate is issued in dance with the i of ISOALC 17025 siandard mny not be reproduced

other than in full except with the prior writicn approval of the head of Calibration Laboratory

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451/ Siinthorn Road Bangbumru Bangplud Bangkok, 16700 Thailond
Tol +36 2423 8331 Email: corbrolen@sithiphorn com

11 Overload indication

Measured value ( dB ) Deviated
Posilive Negative Value
onc-half cycle  one-halfcyele (dB)
89.6 B9.5 -01

12 High level stability

SLM Display ~ SLM Displny

Frequency at iniual al fipal
Weighling (dR) (dB)
A - weight 1370 1370

The 1eported uncertainty is based on a standard uncertainty multiplicd by coverage facior k =

SITHIPORN
associates -
NSC-TISHTIS 17025

Cert. No. 1 ACL24219
Job No. : VC67ACO118
Pages : Sof§

Acceptance

Limits

(dB)
*13

Deviated Acceplance
Value Limits
(dB) tdB)

00 +0.1

or any value lollow ing. ion providing i Juvel of ¢

- End of Calibrution Certificale

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45+451/i Sinnthorn Read Bangoumru Bangplua Bangkak 10700 Thalland
Tel +66 2433 8:3| Email calibration@sith pharm com

Calibration Proccdure : CP-AC-0I

Calibration Mcthod :

! of i ly 95 %

SITHIPORN

associates

Cert. No. : ACL24224
Tob No. : VC67ACO11S
Pages  : 2of8

Tis equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM)

The S1.M had tests 10 Acvustical and Electrical signal tests of frequency weighling with Anechuic chamber and Reference

Suwndard [nstruments.

Tor lests results of cach items were made by abscrvation of each Instruments display and also with SLM's display

Condition of this result of calibration :

I Reference Sundird Instruments :

Instrument Model Serial No Cerl. No. Due Date
Waveform Generalor 332104 MY48017076 11-0009-24 05-FEB-25
Wuvefonn Generatar 13511B MY352302742 EF-0007-24 05-FEB-25
Digital Multimeler 33461A MY33220104 ELL BP 21/0267  13-FEB-25
Dipilal Mulimeter 33461A MY53220076 BP 20/0267  15-FEB-25
Tigital Mulimeter 344614 MY60024273 CLL.BP 22/0267  15-FEB-25
Progrunimable Autenuator MAT-1070 62100114 Er-0008-24 05-FEB-15
Condenser Microphene 4180 2977980 AA-1001-24 12-FEB-25
Mcasuring Amplifier NA-42KAI 34560495 AA-3(01-24 05-FEB-25

2 This resull of calibration was found accurate as shown on date and place of calibration for this calibrated item only

3 This certilicate is raceable to the i

dnl:

sysiem ol unil

3.1 Naliona! Instilute of Metrology (Thailand)

3 2 Thailand Institute of Scientific and Technologicat Research (TISTR)



SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 3 “inthorn Road Dangburmm Bangplud Sangkok 10700 Thailand

Tal +66 2423 6231

Parameter

Absolute sensitivity

Selfgenerated noise
5. ical sivnal 1ests of

Ema  catibrolion@siphorcam

125 H7
1000 11z
8000 Hz

Far 10 Hz 10 4 kHz
For>4 kHz 10 10 K1z
Tor> 10 kHz 1o 20 kHz
Fregueney and time weightings ai 1 kHz

Long - term stability

Level linearity on the reference level range

Cleciricat signal tests of frequency weightings

3 Level lincarily including the level ranpe conirol

3. Tonc burst respousc
10 Peak C sound level
11 Overload indicution
12 Uigh level stability

SITHIPORN ASSOCIATES CO.,,
CALIBRATION LABORATORY

LTD.

Uncertainty
[C1]

02
02

03
03
03

0.3
03
03
0.2
01
02
0.2
02
a2
02
01

451-451/1S “nthorn Racd Banghumru Bangplud Dangkol. 10700 Thallond

Tel +66 2433 833)

trail calibroton@sihiohorn com

4. Electrical signal tests of frequency weightings

A-weight

0
00
00

)
00
0.0
0.0
01

2

Measured
Value
(dB}

94.0
940
94.0

Measured
Value
(dB)

94
940
940

SIL.M Display SLM Display

Trequency
(Hz) Flac
63 1 0
125 00 00
250 0.0 0.0
500 0.0 00
1000 0.0 0.0
2000 0.0 00
4000 0.0 00
8000 0
16000 0.0 2
5 Fiequency and time weightings ut 1 kHz
at 1 Kllz
Anlicipated
Frequency Value
Weighting (4B}
A - weieht 940
C - weighl 940
94.0
Anlicipated
I‘requency Value
Weighting (dB)
Tast 940
Slow 940
Lea 940
6 Long
Frequency ot initial
Weighting (dB)
940

at final
(dB)
94.0

SITHIPORN/

associates -

Cert. No, 1 ACL24224
JabNo  : YC67AC0118
Puges  : 308

Maximum-permitied
unceriainty of
messurement (dB)
NA
N/A

0.6
06
0.7

06
07
10
02
0
03
03
03
035
025
01

SITHIPORN;

associates

Cerl. No. : ACL24224
Job Ne. : VC67ACO118

Pages  : 5of8

Devintion from various frequency weighling response curve (dB)

*10
=10
+1.0
*1.0
*10
+10
+1.0
425,-160
Deviated  Acceplance
Value Limits
(dB) (dB)
00 +02
0o 02
0.0 02
Deviated Acceplance
Value Limits
(dB) (dB)
0o +01
00 101
00 01
Deviated Acceptance
Value Limils
(dB) tdB)
0o 01

= LA

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

4514511 Sinntherm Road Bongbumu Bangplug Bungkok 10700 Thaitand

Tol 466 2433 8331

Resul( of calibration

1. Absolute ser

Acoustic Signal
(dB)
939 (9394)

2. Self-generaled noise

Ema: colibration@sith pharn com

Measured
Value
(dB)

940

Measured Value
(dB)
138

SITHIPORN;

associates

Cert. No. 1 ACL24224
JobNo. : VCETACDIS
Page  : dof8

Deviation
(dB)Y dB
00 =03

22 The microphone of the sound tevel meter wos replaced by elecirical signal input device

Freguency
Weighting
A - weight

dB
99
149
s

3. Acoustical signal tests of frequeney weightings

Meler free-ield acouslic response at a level of 84 dB

Freq y
£

125 an

1000 00

&oo0 05

an
00
06

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

451 2511 SInnthiorn Road Sangbumiy Bangled Bangkok. 16700 Thasand

Tal +66 2433 B33

Email: calbraon@sithphor com

7 Level linesrity on the reference level range

Anticipated  Mcasured
Value Value
(dB) (dB)
1370 1370
1360 1360
1350 135.0
140 1340
1330 133.0
132.0 1320
1310 3o
1290 129.0
1240 1240

90 119n
1090 1090
1040
99.0 990
940 940
890 89,0
840 840
790 790
740 74
690 690
6400 40
590 590
540 540
490 490
440 440
390 390
340 341
nn inon
290 290
280 280
270 270
260 260
250 250

v
L s
0o +10
00 +£07
06
> AL
SITHIPORN)
associates
Cerl. No. : ACL24224
Job No. : VC67AC0118
Pages  : 6ol8
Devinled
Value
(dB) dn
0o =08
00 =08
0o =08
on 08
00 0.8
0o =08
il 0 &
0.0 408
0.0 108
n N R
0.0 408
0o 208
a 0R
0.0 08
0o 0K
an R
0 =08
0 =0R
=0.8
0.0 0.8
an +0.8
[0 0.8
0 =0.8
0 +0.8
0 4N R
00 0.8
01 08
on =0
00 08
00 08
0on =N &
0.0 08
0.0 +0 8

o Al



SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sinnthorm Road Dongburiru Bongp o3 Dongrok 10700 Thallane
tmail: calibraton@sitphorn com

Tal 1£62¢33 33

SITHIPORN,

associates 7

Cert No : ACL24224
JobNo.  : VC6TACO118
Pages : 7of8

8. Level linearity including he level runge cantrol

Range
4B
Auo 940
9 Tane bursl response
Time Tone burst
duration, Th Cycle
Weighling (ms)
025
F 8
200 800
8w 2 8
200 800
025
SEL 8
200 800

10, Peak C sound level

Number of cycle
m

test signul

One

Conunuous
Positive half eycle
Negative hall eyele

Measured Devialed Acceplance
Vaolue Value Limils
(dB) (dB) (dB)
940 00 0.8

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) dB) (dB) (dB)
08 107.9 0 10:-30
1170 1170 00
1340 134.0 00 0.5
1080 108 0 00
127.6 127.6 0 0.5
990 989 0 10:-30
1080 108 0 (]

128.0 128 1 0l =035
Anticipated  Measured Devialed  Acceplance
Value Value, Lepeak Value Limits
(dB) (dB) (dB) (dB)
133.0 33 00 2.0
1364 1354 0 £20
Anlicipaled Measured Deviated Aceeptance
Value Value Value Limits
aB) (dB) (dB) (dB)
1330 1329 0 F10
1354 1351 03 110
1354 1351 -03 =10

5 bt

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORN.

451-4511 irnthom Roaxt. Bangbumi, Bangplud, Bangkok, 10700 hailona

Tel 1662433 8331

Lmal : collbration@sthiphorm.com

Cerl. No. : ACL25187
Pages : 10of8

Calibration Certificate

Equipment :
Maaufacturer :
Medel :

Serial No.:

ID No.:

Condition As Found :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preomplificr NH-24
00371917/ 169101 172247

NKH FS0004

GOOD

Customer : ALS LABORATORY GROUP (THAIILAND) CQ., LTD.
104 PIIATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Location : < ?
- o REVIEW BY o
Ambient Temperature : (230+3) C
Pressure : (1013 £3) kPa
i idity : 50.0 £20 %
Relative Humidity { ) g APPROVED BY
Received Date : 23 APRIL 2025
Calibration Date = 09 MAY 2025 NEXT CAL DATE N90AI26
Date of Issue : 13 MAY 2025
Calibrated by : Nathakorn Pisutpaisan
Approved by : w
; .
{ Thanakul Peichurai )
This ceru is issued in ds with the i of ISO/MEC 17025 standard, may nol be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

454511 smnthorn Road Bongbumiu Bangoivd Bongkok, 10700 Thaiond
Tol +£6 2433 B33! Email callbratien@sithiphorncem

11. Overload indication

Mensured valuz (dB ) Deviated
Posinve Negalive Value
one-halfcycle  one-hall cvele (dB)
R95 BY.6 01

12 High level stability

SLM Display ~ SIMDisplay ~ De  d

Frequency at initial at final
Weighling {dB) (dB)
1370 1370

SITHIPORN;
associates

Cert No. 1 ACL24224
JobNo : VC67ACOT1S
Pages  : 8of8

Acceprance
Limils
(dB)

%15

Acceplance

v Limits
dB (dB)
0.0 0.1

The reported uncenainty is based on a slandard uncenainty multiplied by covcrage: factor k = 2

or any value following culeulation,providing a lavel of confidence of approximaiely 95 ¢

End of Calibration Certificale

SITHIPORN,

associates

Calibration Procedure : CP-ACOL

Calibration Method :

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25187
Job No. : VC68AC0092
Pages 1 2008

This equipment was calibraied by follow on TEC-61672-3 (2013) Standard for sound level meter (SLM)

The SLM had lests 1o Acoustical and Fleetrical signal 1ests off

Sumdard Tnstruments.

iphting with Ancchoic chamber and

TFor tests results of each ilems were made by observalion of cach Instruments display and also with SLM's display

Condition of this result of calibration

! Reference Standard lnstruments

Tustrument Mode]
Wavetorm Generator 33210A
‘Wavcelorm Generator 335118
Digital Mulumeler 34461A
Drogrammable Atienuator MAT-1070
Condenser Microphone 4180
Measuring Ampluier NA~42KAl

Serial No. Cert. No. Due Date
MYA48017076 EF-0011-25 11-FER-26
MY52302742 EF-0012-25 11-FEB-26
MY60024273 CA2025120A  18-MAR-26

62100114 E-0006-25 11-FEB-26

2977900 AA-1002-25  19-FEB-26

34560495 AA-3002-25 19-FFR-26

2 I'bis result of calibration was found accurate as shown on dale and place of calibration for (his calibrated jlem only

3 Ihis eertificate is traceablc to the i

| systemn of unil
3 1 National Instifute of Metrology (Thailand)
32 Llectrical And Electronics Institute (CI:T)

at:

7 Lo



SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

: ACL25187
: VC68AC0092
: 30f8

Uncertainty Maximum-permitted
Parameler uncertainly of
(UB)
measurement (dB)
| Absolute sensitivity Q2 N/A
! Scll-pencrated noise 02 NA
H Geal sienal tests of fi

125Hz 03 o6
1000 Hz 03 06
8000 Hz 03 07

t Ekectricul sigmal tests of Frequency weightings
For 10Tz to 4 kHz 0.3 0.6
For>4Kllzte 10 kHz 0.3 07
For > 10 KIz to 20Kz 0.3 LO
i Frequency and time weiphtings at 1 kHz 0.2 0.2
5 Long - lerm slability o1 01
7 Level linearity on the reference level range 02 03
3. Level linearity including the level range control 02 03
). T'one bursl respoase 02 03
10 Peak C sound level 02 035
1'1. Overload indication 02 025
12 High level stabulity 0.1 (]

x4
SITHIPORN SITHIPORN ASSOCIATES
sccaciatos 7 CALIBRATION LABORATORY

Cert No. : ACL25187
Job No. : VC68AC0092
Papes : 508
4 Elecirical signal tests of frequency weightings
‘Weighting network response with relative 1o 1 kHz.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN;

Cert.No, : ACL25187
JobNo. : VC6SAC0092

Page : 4dof8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limil
(dB) (dB) (dB) (daB)
9399394 939 oo +03
2. Selfgenerated nolse
2.1 Normal st
Measured Value
(di3)
151

22 The microphoae of the sound level meter was replaced by cleclical sigial inpul devive

Froquency Woighting
Weighting (dB)
116
179
Flat 26

3. Acoustical sigual lests of frequency weightings
Meler free-feld acoustic response at a level of 84 dB

Frequeney  Deviation from various froquency weighting responsc curve (dl)
() ¥ A-weight Aecepance
Limiss
125 01 01 02 =15
1000 o 01 0.1 210
800 08 09 09 150

2 LT

SITHIPORN SITHIPORN ASSOCIATES
5s5soC:iales CALIBRATION LABORATORY

Cert. No. : ACL25187
Job No. : VC6SACUHI92
Puges  : 6of8

T. Level linearity on the reference level range

Anticipaiced ~ Mensured  Deviated  Acceptance

Frequency Deviation [rom various frequency weighting response curve (dH)
(i) C-weight A-weight Awfpt_"’"m
Limits
63 00 01 ] 20
125 00 0o 0.1 25
250 0.0 0.1 01 %5
500 0.0 00 01 415
1000 [} 00 0o 1
2000 00 00 00 20
4000 00 00 00 0
8000 00 0.0 0 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anlicipated Measurad Deviated Acceptance
Frequency Value Value Value Limits
Weighling (dB) (dn) (dB) (as)
A - weight 940 940 0.0 02
C - weight 940 940 0.0 02
Flat 910 94.0 0.0 402
5.2 Time weightiog at 1 kHz
Anticipaled  Mecasured Devialed  Acceptance
Frequency Value Value Value Limils
Weighting (dB) (dB) (4B) (@)
Tast 910 94.0 a0 +01
Slow 940 949 0.0 0.1
leq 940 910 00 201
6. Long - term
SLM Display SLMDisplay  Deviated  Acceptance
Froqueney at initial at Gnal Value Limits
Weighting (dB) (dB) B) (dp)
94.0 940 00 0.3

Value Value Value Limits
(dBY [Q:] (dB) (dB)
137.0 1370 00
136.0 1360 0.0
1350 1350 00 +11
1340 1340 o0 [
1330 1329 R +
1320 1319 N1
1340 130.9 -0 +
129.0 125.0 0.0 +11
1240 1740 00 +
00 ES
1140 114.0 (4] +
119.0 109.0 00 +11
1040 104.0 00
99.0 99.0 (1Y) £11
940 940 00 +11
89.0 89.0 +
840 840 00 £11
79.0 790 00 ES
740 40 a0 +11
69.0 69.0 00 +
640 /40 00 *11
59.0 590 00 411
540 540 0o 11
49.0 490 00 11
440 4.0 0o +
3%.0 39.0 0o 411
34.0 340 00 +
300 30.0 00 +
290 290 00 ES
280 20 0v =
270 270 00
260 26.1 01 211
250 251 01 +

o e dfe



SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN;

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN,

assaciates 7

Cert No. : ACL25187 Cert No. : ACL25187
Job No. : VC68AC0092 JabNo : VC6SACO092

P : Tof8 Pages : 8of8
e 10. Peak C sonnd level

Number of cycle Auticipated Measured Devialed Acueplance
8. Level linearity inclnding the level range control n Value Value, Lepeak Value Limits
Anticipated  Measired Deviated  Acceptance test sienal (dBY (dB) (dB) (dB)
Runge Value Value Value Vimits Continuous 1300 13060 na =0
One 1114 1334 00 £0
(as) (as) (dB) (dB)
130 94.0 9.0 0.0 *1.1 Number of cycle Anlicipaled Measured Deviated Acceptance
n Value Value Value Limits
Anticipaied  Mowswed  Devistod  Acceplance test sienal (dn) (48) (dB) (am)
Range Value Value Value Livaits Continuous 133.0 1330 on 0
Pasitive hall evele 154 1351 03 %20
(d8) (ds) (@) (dB) Negative half eycle 1354 1351 03 120
130 29.0 290 0.0 =
11. Overload indication
9. Tone burst rspanse
Time "l one burst Anticipaied Measured Deviated  Aceeplance Measured value { dB ) Deviated Acceptance
duration, Th Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (4B) (dB) (aB) (4B) onc-haifcyele onchalfeycle  (dB) (dB)
025 1080 1079 01 15:-50 296 85 01 215
Fast 2 3 1170 1170 00
200 800 1340 1340 0.0 =10 12. High level stability
Slow 2 8 108.0 1080 0.0 10;-50
200 800 127.6 1276 0.0 +1.0 SLM Displny ~ SLM Display ~ Deviaied Acceptance
0.25 990 959 0.1 15:-50 Frequency al initial at final Value Limits
SEL 2 8 108.0 108.0 00 10:25 Weighting (dB) (4B) (dB) (dB)
200 800 1280 1250 00 *.0 A- weight 137.0 1370 00 03
The reported uncertinly 15 bsed on a slandard uncertainty multiplicd by coverage factor k =2
or any valuc follawi ion,providing a lavel of canfidence of approximately 95 %
End of Calibration Cerlificate _—
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CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY
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451-451/ Srinthorn Rood Bongbumru Bangpiud Bengh o
Tol +85 2433 B33 bmail cal broton@sith phorm.com

0C Tharland

SITHIPORN,
assoclales

NSCTIS1TIS 17028

Cert. No. : ACL24225
Cert. Nu, : ACL24225 Job No. : VC6TAC0118
Pages  : 1ol Pages  : 20f8
Calibration I'roccdure ; CP-AC-01

Calibration Certificate

Equipment : SOUND LEVEL METER Calibration Method :

Manufacturer ; RION This cquipmeni was calibrated by follow on IEC-61672-3 (2013) $tandurd for sound level meter (SLM)
Model ; NL-52A / Microphone UC-59 ; Preamplifier N11-25 The SLM had tusts w Acoustical and Electrical signal tests of ireq| cighting with Ancchoic chamber and Rel
Serial No.: 00531300/ 23231 132976
ID No.: NKH FS0136 For tesls resulis of cach items were made by observation of cacli Insiruments display and alse wicn SLM's display
Condition of this result of calibration
Condition As Found : GOOD 1 Reference Standard Instruments ©
Instrument Model Seriul No. Cerl, No, Due Date
Customer : ALS | ABORATORY GROUP (TLIAILAND) CO . L 1D Wavelorm Generatar 332104 MY48017076 1:1-0009-24 05-FEB-25
164 PUATTILANAKAN 40 PHATHANAKAN ROAD, Wavelonn Generator 235118 MY52302742 EF-0007-24 05-FEB-25
KIIWALNG PHA ITHANAKAN, KHE ] SUAN LUANG Digital Multimeter 33461A MY53220104 CEL BP 2140267  13-FEH-25
BANGKOK 10250 11LANLAND 334614 M153220076  EEL BP 200267 15-FEB-25
Digital Mullimeter 34461A MY60024273 EEL.BP 22/0267  15-FL13-28
Location : Programmable Anenuator MAI-1070 62100114 EF-0008-24 05-FEB-25
Amibient Temperature : (230 £3) “c REVIEW BY Candenser Microphone 4180 2977900 AA-100L-24  12-FEB-25
Prossure : (1013 53) kP2 Meusuring AmnpliGer NAIKAL 34560495 AA-3001-24 05-T'1 B-25
Relative Humidity ¢ (300+20) Yu APPROVED BY ) L . L .
olsin 2 This result of calibration was found uccurate us shown on date wnd place of calibration for this calibried item only
Received Date : 02 JULY 2024 NEXT CAL DATE L _Jy‘ 3 This certificate is maceable (o the § system of unit niziniained a1 :

Calibration Date ;
Date of Issue :

09-10JULY 2024
12 JULY 2024

3.1 Nativnal Instiwle of Metrology (Thailand)

32 Jhailnnd Institute of Sciemilic and Technological Research (TISTR)

Calibrated by : Nathakorn Pisutpaisan

o 2l

( Thanakul Pechurai )

Approved by :

Ihis certificate is issued in accordance with the requirements of [SO/IEC 17025 standard, may not be reproduced

other than in ful] except wilh tie prior writien approsal of Uie head of Calibration Lahoralory



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn foad Bangbumnu Bangpiud Bangkok 10700 Tnerand

TeL+6624336331  Lmon cal brauon@sithiphorm com

[172]
E
=

Uncertainty
Parameter
(d)
I Absolule sensitis ity 02
2 Scll-gencrated noise 02
3 i sigmal tesis of freay y wlghti
12511z 03
1000 Hz 03
8000 11z 03
4 Electrical signal tesis of Irequenev weiehtings
For 101z w04 kllz 03

Tor >4 Kllzw 10 kllz 03

For> 10 kHz (0 20 kHz 03
5 Fregueney and time weightings at | kHz 02
5 Long - term stability
7. Level lincarity on the reference level range 02
3 Level lincarity including the Ievel range control 02
3 lone burst respansc 02
10 Peak C sound level 02
L1 Overlvad indication 02
12 iligh level stabiliry ol

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-45)/1 Sirintriorn Road Zangbumru Bungalud Bangkok 10700 Tharond
Tel+66 2433 6331 Email colibraticn@sitruphorn cem

4 FElectrical signal fests of lrequency weightings

Weighting network response with relative 1o 1 kliz

SITHIPORN)
scociates
Cert. No : ACL24225
Job No  : VC67ACO0118
Iages : 308

Maximum-permitted
uncertainty of
measurement (d13)
N/A

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

431-451) Sirnllrorn Raad 3a

. Bongp.uo,
Tel 466 2432 8331 tmoi

atior@sithip

Result of calihration ;

1. Absolute sensitiviry

12700 Traianc

N/A

06
0.6
07

06
07
o
02
01
03
3
03
035
025
01

Referene Measured
Value
dB (dBY dB
93993 94) 940 00

2. Sell-gener ated noise
2 I Nurmal test

Measured Value

(dB)
138

SITHIPORN

associales

Cert No :
Job No.
Page

=03

22 The microphone of the sound lex el meter was replaced by cleerical s gnal input device
Frequency
Weighting

A = weight

I

dan
108
48
05

3 Acoustical signal tests of frequency weightings

Meter Iree-field acoustic responsc at a level of 84 dB

Freq  y
H

125
1000
8000

ol 01
01 0
02 02

SITHIPORN;

associates

Cert, No @ ACL24225
Jub No. : VCETACHTIR
Pages @ Sof8

Deviation fromn various [requency weivhting respunse curve (dB)

Frequency
thz) Flat C-weight
63 01 0 0
125 00 00 ¢
250 00 0] 0
S0 00 0 0
1000 00 0u )
2000 00 00 oo
4000 00 00 0.0
8000 au 0o 01
16000 00 2 2
5. Frequency and lime weighlings at 1 kHz
5 | Frequeney weightings at 1 kHz
Anlicipated Measured
Frequency Value Value
Weighling {dB} (dB)
940 94.0
C - weiaht 940 940
Flav 940 940
52 Time weighting at 1 kHe
Measured
Frequeney Va ¢ Value
Weighting B (dB)
Fast 940 940
Slow 94.0 94.0
Teq Y40 940
SLM Display
at final
i} (dB)
94.0 940

Acceplance
Limits
=10
1.0
110
*1 0
110
EIRt]
0
T25-160
Deviated Acceplance
Value Limits
(dB} (4B}
(1) =02
00 02
0.0 02
Acceplance
Va e Limits
dR {dB)
00 ol
00 01
0 0l
Deviated Aceeplance
Value Limits
S0 (dB)
00 01

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451461/ Smnthorn Road Eangburnru Bongp ud Bangh ok 10700 Tha land

Tol +63 2433 8321 £mail: caliaration@sith phormn com

7. Level linearity on the reference level range

Measured Devialed
Voe Value Value
d (dB) {dB)
1370 1371 01
1360 136.1 0
35 1351 ol
1340 1341 n
1330 1331 ol
1320 1321 01
3 no
1290 1291 01
1240 1240 0
9 0l
nao 4 01
90 0y
1040 1041 01
99.0 991 ol
940 94 0o
8.0 890 00
840 440 00
%0 790
740 740 00
690 690 00
an (=X
590 390 0o
540 540 00
450 490 0
440 44.0 nn
390 390 v.o
40 3o
300 29.9 -0
20 B9 [}
20 279 0
270 7 nn
260 259 0
250 119 o

SITHIPORN,

associates

Cert. Na. :
JobNo
Papes

Acceplance
Limils
(dB )
H)K
=0.8
=08
=08
=08
=08
=N%
=08
ERY
+R
+H 8
08
1ngR
4108
4108
108

J

NSCYISITIS 17025

ACL24225
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/i Sinnthorn Road Sangoumru Bengalud Bangkok 10700 Tnadand
Tel 465 2433 8331 Enail cclisraticn@sthiphe-ncom

8. Level lincarity including the level runpe control

Anticipated Measured Devialed Acceplance
Range Value Value Value Limils
(dB) {dB) {(dB) (dB)
A 940 940 00 =08
Y Tone burst response
Tane burst Awticipated Measured Devialed
duration Th Cvele Value Value Value
(ms) (4B {dB? (dB)
0.25 §0 1079 Q
Fast 2 R 7o 170 00
200 800 1340 1344 00
Slow 8 e o 1080 0.0
200 800 1276 1276 0o
025 990 0l
SEL 8 1080 00
200 800 1260 o0
10, Peuk C svund level
Number of ¢ycle Meus  d
m v Vo
test signal 4B dB dB
Continuous 1330 1330 00
One 1354 1364 00
Number of cycle Anticipated Mcasured Deviated
n Value Value Value
Lst signal (dR) (dB) (dB)
Continuous 1330 1330 00
Posiuve hallevele 1354 1352 -02
Neuauve hall eyele 1354 1352 02
SITHIPORN ASSQCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN.

45)-45)/1 sirinthom Road, Bangbuminy, Bangpiud Bangkok, 10700 Thaikand
Tel 465 2433 B Email: calibrabon@sthipharm.com

SITHIPORN),

associates

Calibration Certificate

Cerl. No, : ACL24225
Job No. : VCETACU118
Pages 1 7of8

Acceplance
Limits
(dR)

10:-30

Acceptance
Limils
(dis}

+2.0
120

Acceplance
Limits
(dB)

L0
=10
=10

7 Bl

TSN s

Cert Nuo. : ACL25185
Pages : 1lof8

Equipment : SOUND LEVEL METER

Manufactorer : RION

Modc! = NL-42 / Microphone UC-52 / Preamplificr NH-24
Serial No.: 00371915/ 169104 /72249

ID No.: NKH FS0002

Condition As Found : GOOD

Customer : ALS LABORATORY GROUF (THAILAND) CO , LTD

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND

Location : REVIEW BY
Amblent Temperature (230x3) °C
Pressure ; (1013 +3) kba
Relative Humidity : (500 £20) % APPROVED BY
Received Date : 23 APRIL 2025
- - 09/05126

Calibration Date : 09 MAY 2025 NEXT CAL DATE -
Date of Issue : 13 MAY 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by : : W/

( Thanakul Petchurai )

This certy is issucd in with the i of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written spproval of the head of Calibration Laboratory

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

461-351/1 Sirinthor Road Bangburmru Bangpiud Bangkok 10700 Tha land
Tal 53 24328331 Fma : calibration@shivphorn com

1. Overload indication

Measured value { dB ) Deviated
Positive Negative Value
onc-half eyele  one hnlf eycle (dB)
897 896 0

12 High level swbi

SLM Display ~ SLM Display

Frequency atinitial ai final
Weighting {dB) (dB)
A - weight 1370 1370

SITHIPORN)
associates

Cerl.No : ACL24225
dabNo. : VCG7ACO118
Pages : gofy

Acceplance
Limils
(dB)

*1§

Devialed Acceplanee
Value Limils
(dB) (dB)

0o 401

1he reparted uncertaing is based on a siandard uncertaimy multiplied by coverage factor & = 2

or any value lollowing ion providing o lave) of

End of Calibration Catificate

SITHIPORN:

Calibration Procedare : CP-AC01

Calibration Method :

of approximately 95 %

SITHIPORN ASSOQCIATES
CALIBRATION LABORATORY

Cert No. : ACL25185
Job No. : VC6BACO092
Pages : 2008

This equipmeni was calibrated by follow on 1LXC-61672-3 (2013) Standurd for sound level meter (SLM)
The SLM had 1esis to Acouslical and Electrical signal tests of frequency weighting with Anechoie chaniber and Reference

Standard Instruments

For tests results of each items wore madc by obscrvation of cach Insmuments display and also with SLM's display

Condition of this result of calibration :
1. Reference Standard Instruments =

Tostrument Model Serial No, Cert. No. Due Date

Wavefonn Generator 332104 MY48017076 EF-0011-25 11-FEB-26
Waveform Generator 335118 MY352302742 EF-0012-25 11-FEB-26
Digital Multinicter 34461A MY 60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-4IKAL 34560495 AA-3002-25 19-FEB-26

2 This result ol calibration was found sccurate as shown on date and place of calibralion for this calibrated itcm only

3 This certificate 15 traceable w (e § ational sysiem of unil

31 National Instinilc of Metrology (Thailand)
32 Clectrical And Electronies Insuiute (EF1)

at:

7 Al
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert.No : ACL2518S CerLNo.: ACL25ISS
Job No. : VCERACH92 Job No. VCE3AC092
Pages : 30f8 Page 40f8
Result of calibration :
1. Absoluic sensitivity
i i Refernce Measured Acceptance
Parameter @B uncertainty of Acoustic Signal Value Deviation Limit
measorement (dB) (dB) (dB) (dRY {dB)
|. Absolute seasitivity 02 NA 93.9(9394) 939 00 03
2 Self-generated noise 02 N/A
3.A ical signal tests of fr ighth 2. Self-gencrated noise
125 Hz 03 06 2.1 Normal test
1000 Hz 03 0.6 Measured Value
8000 Hz 03 0.7 (dB)
4.El signal tests of frequency weigh 142
For 10 Hz to 4 kHz 03 06
For> 4 kiiz o 10Kz 03 01 2.2 The microphone of the sound level meter was replaced by clectrical signal input device.
For> 10 kHz to 20 kHz 03 10 Frequency Weighting
02 02 Weighting (dB)
5. Long - 1arm stability 0 01 A - weight 1L6
7 Level lincarity on the reference level range 02 03 C - weight 15
02 0.3 Flal 234
3. Tone burst response 02 03 3.A signal tests of i
. ul
10. Peak C sound level 02 035 Melelrg free-fild acoustic e<ponse ata level ol 84 4B
11. Overload indication 02 025
12, High level stability 0.1 0.1 Fr':'-l\m;cy Deviation N
Hz tance
Flat Cweight  A-weight “:;m
125 03 03 03 £15
1000 0 01 o1 +1.0
8000 06 07 07 150
Bl Py
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
assoctates .- CALIBRATION LABORATORY associates . - CALIBRATION LABORATORY
Cert. No. : ACL25185 Cert. No. : ACL25185
Job No. : VC68AC0092 Job No. : VC63AC0092
Pages : 5of3 Pages : 6of8
4. Electrical signal tests of frequency weightings 7. Level Finearity on the reference level range
‘Weighting netwaork responsc with relative to 1 kHz.
Anticipsted  Measured  Deviatod  Acceptance
Frequency Deviation from various [requency weighting response curve (dB) Value Value Value Limits
(8= P Coweight Acweight Aceeplunce () (B) () ()
Limits 137.0 1370 0o x
63 0.0 0.1 0.0 20 136.0 1360 00 +11
125 0.0 00 0.0 415 1350 1350 00 £1.1
250 00 00 0.0 15 1340 130 00 %
500 00 00 0.0 415 1330 133.0 00 211
1000 0.0 0.0 00 1.0 132.0 132.0 nn 11
2000 00 ol 00 20 131.0 1310 0.0 £1.1
1290 1 0. £1.1
4000 00 00 00 =30 1240 :;:,g 0 s +1.1
8000 00 o1 o1 0 1190 190 00 "
5, Frequency and time weightings at 1 kHz 114.0 140 00 *
P meomE
Acticipated ~ Measwed  Dovinted  Acceptance 99.0 99.0 0.0 £11
Frequency Value Value Value Limits 940 9.0 0.0 =Ll
Weighting (aB) (dB) (dB) (dB) 890 00 no B
A - weight 94.0 940 0.0 €02 840 8.0 00 L1
C- weight 2.0 910 00 £02 0 w0 00 21
Fla %40 94.0 00 +02 ;‘;2 ;;3 gg :1 .
- 64.0 M0 00 =11
5.2 Time weighling al 1 kHz 590 590 00 Lt
Anicipated  Measured  Deviated  Acceptance 54.0 540 0o £11
Frequency Value Value Value Limils 49.0 49.0 0.0 L1
Weighling (dB) (dB) (dD) (dB)Y 440 44.0 0.0 +11
Fast 94.0 940 0.0 01 00 390 00 LLl
Slow 9.0 9.0 0.0 £0.] 4.0 3.9 ol =1
e S S
¢ 280 279 -0
SLM Display SLMDisplay  Deviated  Acteplance 270 269 0
Froquency al initial at final Value Limils 26.0 259 0.1 =11
Weighting (dB) (dB) (dB) (dB) 2.0 249 hd
A - weight 940 94.0 0.0 03
7 Kok



SITHIPORN

assoclates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25185

Job No. : VC6SACO092

Pages : Tof8
8. Level linearity including the level range control
Anlicipaled Measured Deviated Acceplance
Range Vulue Value Valuc Limiits
(dB) (dR) (dB) {dD)
130 940 94.0 00 +
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (aB) (dB) (dB)
130 29.0 28.9 01 2Ll
9. Tune burst response
Time Toue burst Anlicipaled Measured Devinted Acceplance
duration, Tb Cycle Value Value Value Lirnits
Weighting (155) (dB) (dB) (i) (dB)
025 108.0 w7y 0l 15:50
Tast 2 8 117.0 117.0 0.0
200 ROO 1340 34 0.1 *1.0
2 8 1080 108 0 0.0 10:-5.0
Slow
200 8OO 127.6 1276 0.0 =1.0
025 1 99.0 08.9 Ry
SEL 2 3 108.0 108.0 0.0 10:25
200 800 1280 1281 0.1 *1.0
= Lelt
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY S TH PORN
T 170
el +B6 2433 8331

CALBaAnOR e

CerL No : ACL25186

SITHIPORN ASSOCIATES
]
ascociates 7 CALIBRATION L ABORATORY
Cert. No. : ACL25185
Job No. : VC68AC0092
Pages  : 8of8
10. Peak C souad level
Number of cycle Anlicipated Measured Deviated Acceplance
w Value Value, Lepeak Value Limits
1est signal (dB) (dB) (dR) (dB)
Conlinuous 1300 1300 (] 30
QOne 1334 1114 00 +30
Number of cycle Anticipaled Mcasured Deviated Acceptance
Value Value Value Limits
icst sienal (dB) (dB) (dB) (dB)
Continyous 1330 1330 0o 120
Pasitive hall cvcle 1354 1352 0.2 20
Negative half cycle 1354 1352 02 4120
11. Overload indication
Measured value { dB ) Deviated Acceptance
Posilive Negalive Value Limits
onc-half cycle  one-hall cycle (dB) (dB)
895 895 0aq EJ N
12 High level stability
SLM Display ~ SLM Display Deviated Acceptance
Frequency at initial al final Value Limits
Weighting (dB) (dB) (dB) (d8)
1370 1370 00 3

The reparted uncertainty is based on 2 standand uncertainty multiplied by coverage factor k =2

or any value

SITHIPORN;

8

ing a lavel of- of. i 95 %

End of Calibration Certificate - N
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25186

Pages . JobNa, : VCE8AC0092
. . . Pages : 20f8
Calibration Certificate Calibration Procedure : cP-AC0L
Equipment : SOUND LEVEL METER Calibration Method
ration Method :
Manafacturer : RION This equipment was calibrated by foflow on [EC-61672-3 (2013) Standard for sound level L
i | was C ollow on [EC- - 13) Stan for sound le: ler (SLM
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24 4 by [ r vel meter (SLM)
The SLM had tests to Acoustical and Elecical signal tests of freq ighting with Ancchoic chamber and Refl
Serlal No.: 00371916/ 169103 /72248
ES000 Standard Instrumenls,
1D No.: NKH 3 . .
No For lests resulls of each ilems were made by observation of each Instruments disploy and also with SLM's display
Condition of this result of calibration
Condition As Found : Goon ! Refercace Standard Instruments :
Iustrument Model Serial No Cert.No Due Date
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD Wavelorm Generator 132104 MY48017076 LI01125  11-4:B26
104 PHATTHANAKAN 40, PHATTIANAKAN ROAD, Waveform Generator 35118 MY52302742 CF001225  11-FEB26
KUWALNG PIATTHANAKAN, KHET SUAN LUANG, - .
Digital Multimeter 344614 MY60024273  CA2025120EA  18-MAR-26
BANGKOK, 10250 THAILAND n
Programmable Altenutor MAT-1070 62100114 EF-000625  11-FFB-26
Condenser Micruphione 4130 2977900 AA100225  19-FEB-26
< ”
Location REVIEW BY Q} radonn (/7 Measuring Amplifier NA-42KAl 14560495 AAI0022S  19-KED-26
Ambient Temperature (23.0+3) °C o :
Pressore : (1013 £3) kPa
i idi 50.0 +20 % gﬂ T Zﬁ@
Relative Bumidity ( ) ’ APPROVED BY 1. MT.
2. This result of calibration was found accurntc as shown on dute and place of calibration for this calibrated jtem only.
Received Date : 23 APRIL 2025 3 This certificate is tmoesble to the i sysiem of unjt maintained at :
Calibration Date : 09 MAY 2025 NEXT CAL DATE
: 3 1 National Institute of Metrology (Thailand).
Date of Issuc : 13 MAY 2025 Nalional Institute of Mcrrology ).
32 Flectrical And Elcctronics Institute (FF1)
Calibrated by : Nathakorn Pisutpaisan
Approved by = 7—~
.
( Thanakul Petchurai )
This corl is issued in with the of ISOAEC 17025 standard, may not be reproduced

other than in full, except with the prior writlen approval of the head of Calibrarion Labaratory

7 Lelehh



SITHIPORN ASSOCIATES

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

CALIBRATION LABORATORY asscciates
o VestACHS? Cut o : AcLaste
JobNa. : VC68ACU092
Pages  : 3af8 Pege 4078
Summary of Result of calibration =
1. Absolute sensitivity
Uncertainty  Maximuurpermitied Reference Measured Accepance
Parameler @) uncertaiaty of Acoustic Sipnal Value Dev Limit
measurement (dB) {di) (dB) i3 (dB)
| Absolutc sensitivity 02 NA 93993 94) 939 00 03
» Self-gencrated noisc 02 N/A
3 A ical sipnal lests of fr 2, Self-generated moise
125 Hz 03 0.6 21 Normal test
1000 Hz 03 0.6 Measured Value
8000 He 03 07 (aB)
4 Eleetrical signal tosts of frequency weightings 142
For 10 Hz 10 4 Kl1z 03 06
For >4 KHz 10 10 kH7. 03 07 2 2 The microphone of the sound level metct was replaced by electrical sigual input device.
For > 10 kHz 10 20 kHz 03 0 Frequency Weighting
§ Frequency and fime weiphtings at 1 kHz 02 02 Weighting (dB)
6 Long - term stability 0.1 0.1 A - weight 116
7. Level linearity on the reference level range 02 0.3 C - weight 175
§ Tevel linearity including the level mnge control 02 03 Flat B2
02 03
10 Peak C sound level 02 03s 3.4 signal tests of freq
Meter free-ficld acoustic response at a level of 84 dB
11. Overload indication 02 025
12 1igh level slability 0 0 Frequency from
(Hz) F Cewcight  A-weight A”::\':“
125 ol 02 02 5
1000 00 0.0 0l %10
8000 08 0.9 09 50
7 foeSrefe > LSk
SITHIPORN ] SITHIPORN ASSOCIATES SITHIPOR N ) SITHIPORN ASSOCIATES
asscriates - CALIBRATION LABORATORY zsnociates s CALIBRATION LABORATORY
Cert. No. : ACL25186 Cert. No. : ACL25186
Job No. : VCEBACD92 Job No. : VCS8ACI92
Pages  : Sof3 Pages : 6ol8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference lovel range
Weighting notwork respanse with relative 1o | kHz.
Anlicipald Measured Deviated Acceplance
Frequency Deviarion from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) ¥ Coweight A-weight Avacptance (am) ram) (an) (a8
Limits 1370 137.0 0 a1
63 0.0 0.0 01 20 1360 1360 00 11
125 0.0 00 0.0 =15 1350 1350 00 11
250 00 0.0 0.0 £15 1340 1340 00 +11)
500 00 0.1 0.0 us 133.0 1330 00 4
1000 00 0.0 0.0 410 1320 1320 00 +1.]
2000 00 01 0.0 20 1310 131.0 00 211
1000 00 00 00 50 1290 129.0 00
2000 00 o1 o1 450 1240 1240 00 L1l
1190 119.0 0o 211
5. Frequency and time weightings at 1 kHz 1140 1140 00 =11
5.1 Frequency weightiogs at 1 kHz o0 1090 00 =11
1040 1% 00
Anlicipated  Measured Deviated  Acceptunce 99.0 99.0 00 11
Frequency Value Valve Volue Limits 40 940 00 1.1
Weighting (dB) (dB) (dB)Y (dB) 290 89.0 00 n
A - weight 94.0 94.0 0.0 +0.2 810 840 0o t11
C - weight 940 94.0 0.0 £02 790 790 00 =
Flat 940 940 0.0 £02 740 740 00 L
690 o 00
5.2 Time weighting at 1 kHz. 60 6.0 00 =11
590 59.0
Anlicipaled Measurcd Neviated Acceplanee 54.0 540 0o 1
Frequency Value Value Value Limils 490 49.0 00 £11
Weighting (dB) (dB) (dB) (dB) aa0 440 00 +1.1
F 940 94.0 0.0 01 390 390 00 11
Slow 940 94,0 0.0 £0.1 340 340 00 +
Leg 340 %0 00 Lol 100 299 0.1 =11
290 289 0 +
6. 28.0 27.9 0 %11
SLMDisplay SLM Display  Deviated  Acceplunce 270 269 -
Frequency al initial at tinal Value Limits 260 259 01 =
Weighting (dB) (du) (di ) (dB) 50 249 0!
A - weight 940 940 00 03 g
>



SITHIPORN, SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES

assGCrates CALIBRATION LABORATORY asscciatles CALIBRATION LABORATORY
Cert No : ACL25186 Cert. No. : ACL25186
Job No. : VC68AC0092 JobNo. : VC68ACO0092
Pages : 7of8 Pages @ Bol8

10. Peak C sound kevel

Number of cycle Anlicipaled Measured Deviated Acceptance
8. Level linearity inclading the level range control o Value Value, Lepeak Value Limits
Andcipated  Measured Dovied  Accepiance test signal (dB) (dm) (dB) (dB)
Renge Value Value Value Linsts Continuous 1300 1300 00 30
One 1334 1334 00 =30
(dB) (dB) {dB) (dB)
130 o 94.0 n.o 4 Number of cycle Anticipated Mensured Deviated Accepiance
n VYalue Voluc Value Timils
Anticipated  Measwed  Deviaed  Acceptance test sienal fu) (dR) (aB) (d8)
Range Value Value Value Limis f:.ominuous 1330 1330 0.0 20
Positive half cvcle 1354 1352 02 220
(am) (dn) (dB) (dn) Negative half cycle 1354 1352 02 220
130 290 28.9 1 £1
11. Overload indication
9. Tone burst response
Time Tone burst Aunticipated  Measured Devialed  Acceplance Measurcd value (dB) Deviated Acceptance
duration, Tb Cycle Value Value Value Lirnits Positive Negative Value Limils
Welghting (ms) (dB) {d8) (dB) (dB) onchalfeycle  onc-haifeycle  (dB) (dB)
025 1 108.0 107.9 0.1 15:50 896 895 0 £15
Fas| 2 8 117.0 170 00
200 300 1340 34 01 £1.0 12 High level stability
Stow 2 8 1080 1080 00 1050
200 RK) 127.6 1276 00 110 SLM Display SLM Display ~ Deviated Acceptance
025 1 990 989 -0 Frequency at initial at final Value Limits
SEL 2 B 1080 1080 0.0 Weighting (dB) (dB) (dB) (dB)
200 800 1280 128.1 01 £1.0

A - weight 1370 1370 (1] 3

The reporied uncertainty is based on a standard uncertainty multiplicd by coverage factor k =2

or any value ing i iding & lavel of of i 95%

End of Callbration Certificate

BRI = At

Accredited catibration labo @ ony
JRANALIL ASSOCIALIS CO 1D ISO/EC 17025:2017

JIRANATIE ASSOCIALLS GO 3 1D
NSC-TIS) Vi5 17025
CALIBRATION 0367
Temperotute measurement laborutory Cantinuatian of Certificate of Calibration Number CDT-216 67 2
b 1M 3y Cattbration services department
T s
Ve 2
Result of Calibratlon: A Withous Adustminl 7 Wil Aujustenent
CERTIFICATE OF CALIBRATION athion s 70 Cra ¢
Function:
CeniflcateNo  : CDT-216 67 Table 1: This equinment was connacted with wel bul probe todet: 113201 2, 5/: 16008206
Dimensio : Diameter 3 3 man 11 nglh 170
MEASUREMENT ITEM < Heat Stress Monilor
MANUFACTURER elta Q1M Immersian Hepth Standaid R Ling UuC Reading
MODEL/TYPE 1HD3Z 2 nm c ta ¢
SERIAL NUMBER : 15006711 01
1D NUMBER <RYG FS0717 o 73001 . o .
CONDITION AS RECEIVED Used ltem e > ° .
CUSTOMER +ALS laboratory group {thalland) Co, Ltd 6 yos w2 0 oo
Lt BRIV ENpd ny B 0099
Khwaeng Suan Luang, Khel Suan Luang, an A0 035 A a1 0o
Bangkok 10250 Thaland
Table 2: This equlpment was conneclenl with Glohe Uhermameter prabe Model: TPa276 2, $/N 17015123
AECEIVED DATE bimension Dismeler3 3mm Length 205 mm
MEASUREMENT DATE 20Dec 2024
ISSUE DATE Lirar Uncertainty
m [4 < () {0
na 20057 207 01
7 an (35
1230130 302 1 00
352 02 oo
110 { ) av» 02 009
NOTED: The certificate is valid unly i the Table 1: This cquipment swas
Dimens(on: Diameler 14 mm
— Uneertalnts
TABULATION OF RESULTS: ~ N ; '”T"'
The table on next page give the measured . \3736 =
u
5 oy 5}

pryaT 4 0 0t
RIS
CAL DATT c

“End ol Ceailicate of Calibration®

N A\C Approved signatory:




JRANALIL ASSOCIALLS CO 1T

Lrile seal ST
Fmad o cal biation@jeaaice com
vir o wwaprnaerrom

CertlficateNo  : CDT-218-57

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE
SERIAL NUMBER

1D NUMBER

CUSTOMER

RECEIVED DATE
MEASLIREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibrotion faboralpry
ISO/ILE 17025:2017
NSC-TISI-TIS 17025

Temperature measurement loborotory
Caiibration services deportment

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Heat Slress Monitor

elta OHM

1HD322

5006716

RYG FS0221
: Used lem

ALS laboratory group (thalland Co , Ltd

Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thaland

+11 Dec 2024

0 Dec 2024

:23 Dec 2024

Ambienl condillon In the laboratory are as follow:

Temperalure

NOTED: The ccrtificate is valid only

TABULATION OF RESULTS:
The table on next page give Lhe

1230430

APPROYED BY

]
NAC

NRANATTE ASSOQATFS €0 1T

Traceabiiity: .
e mewswremeat rodbits nr troccobis o the
sronal dystem of © (Sl through
fonnl Instituis of Mctrology Ihoitans fiviit)
Cortifeate manber 170047 26, Codicon
rumber' FR 0113 24

Reference Used During Calitratic »
* Standovd Temperaturr Probe
tAodel 1S HID AN, Sriol s 64/6%0 17,

Wt ptatn
ity

“tvakiotnr of mrasir
Guide to the vagrees on nf une

tr 1 annya Rooncharsen
Llibiotin Do Men

TIHIS CTRTITICATE OF CAUBRATION MAY NOT BE HEPRRODUCED EXCEPT IN FULL UNLESS PERMISSION HOR REPRODUL NION HAS BFEN OB1AINED

PRANALLT ASSOCIALES CO 1 LD

fis bl 4
o o 2
b hesstusE

41 abrat on@) anitee o
E warw Jrarsiee cor

CertificateNo 3 CDT-217-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

10 NUMBER

CONDITION AS-RECEIVED
CUSTOMER

MEASUREMENT DATC

IN WHITING FROM T1IL LABORATORY

Aceredited ralibration laboratory
ISO/EC 17025:2017
NSC-TISETIS 17025

Temperoture measurement loborutory
Calibration services department

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

+ Heat Stress Monitor

Della OliM

tHD322
+ 15006715
:RYG F50220

Used ilem
ALS laboralory group {thailand) Co , Ltd

Khwaeng Suan Luang, Khet Suan Luang,

11 Dec 7024
:2300c 2021
1230430 c
15502150 %R

NOTED: The certificate 1s valid only fo the

TABULATION OF RESULTS:

The table on next page gve the measured values

o St S
\CTROVED RY —ﬂdm

28 10 s

NINTCAL DATE

J

NAC

HRANATEE ASSOCIATES 00 LTR.

Page 1 0l 2 Pages

Catibration prucedure: L.

The tewipreatize cabbiotion v dore Ly ©
trtton- coutizaty 1 it w3 WO 00)
wecor 1y to cmparison = 2o Wil stananid
d sitol Wmprrature ot ¢ ondd ston lard
tenperatuee probe TRE lemberarure seal use
wos based on 115 K1

Traceatu 1
The @ rewrnt sesuits oir ttn b
sawmav ol systm f u s (S5

ttotin L instutwte of Mclralom Ine
Corot ate number 2, i
fitmbon £5.0113 74

, Refercace Used Duriag Calibration:

4 Stundasd Temperatuze Proin
thudcl SIS 103 AS00, Srvinl Mo G782 69,
D date 20 Mor 2075

2 D1z tat femyu ot It rotor

60591 e ot 21 Gut 2025

Uncertamty uf Measurement
D tcponted imgertmaly wl measi emnl o

signatory

W Pannys boanel 1108
b hon Pepa Lnnt e g

THIS CERTIFICATE O CAUBRATION fAY NOY IF HEPRODUCED FXCEPT IN FULL UNLESS PIAMISSION FOR RTPRODUCTION HAS BI TN OBTAINED

IN WRITING FNOR THIE LABURAIORY

HIANATIY ASSOUIATLS CO LT

Continuatlon of Certificate of Calibration Number CDT-218 67

n: [/ Without Adjustaeent Wlh Adjustinest

20 Clodb ¢

s equipment vas conneetes with wet hulb probe Model: 193201 2, §/8; 16009587
: tameter 33 mm Length i70mm

Immersiop Depth Standard Reading UUC Realing Etor

min) < c 3

“80 20065 01 00

K0 25001 51 00
€0 003 1 6o,

80 I ma 0o

Tahle 2: This equipmen? was canected wi
Dimension: Diameter 3 3mm Length 205 10m

Standaed Reading VUL Ruading u
nm c c ro
110 20086 W0 01
10 20 01
10 M ae
110 ELRd Qo
1 ao [
7
g

e
IRANATTE ASSOCIATES G0 17
JIRAKAI EL ASSOCIALLS CO LT

Contlnuation of Certillcate of Calibration Number CDT-217-67

Withoul Adustment With Adyustrant

I ol

Table 1 This equijment vi 17 connactod wilh wor butb prolie Modet HP3201 2, S/ 17022563
timension Dismeter 3 3im Length 178 min

mm stondard Reaging LUC Reading c u
Lo c 4
[ 20067 00 -0
KO 2060 »o o
RO 0084 00 [
Hu noat 350 oo
HO 40036 a0

Table 2: This rquipment vins connecled velth Globe theanoineler prole Mode! Te4276 2, 5/0: 20019632
Dimensian: hameter 3 3 mm Length 205 mm ' :

erslon Deplh Slandard Qeading UuC ieading
<
110 26057 0
nn 0 vl
e Qo ul
e ELBY o1
(A1) RVRY (U
Table 3: This enulpment was ronncctéd with emperaiure prabe Model
Dlimension: tiameter La mm Length 130 min.
UUC Head ng Erro u
< (%]
u 0l
o1
ue
m
4 nr

tUnaer Lalia

=fnel of Certificale of Calibration

J

NAC

HANATL ASDOAS 00 L

oosy
()

059

noge
0093
aom
0059
nnte

g

nns
p1g

ouw
ooy
ange

aosy



JIRANATL L ASSOCIALLS O LU 1S0/1EC 170252017 JIRANATTI ASSOCIATES CO LD
NSC-TISH TiS 17025
CALIBRATION 0367
el Temperature meosurement laborutory

Continuation af Certificate of Calibratlon Mumber COT-219 67
Cotbratian services deportment

ARy

@ Wilkoul Adzustnent | With Adjustmeot

CERTIFICATE OF CALIBRATION 70 Cladu ¢

Fage 1 of 2 Pages

Table 1 This equipment was co wected with wet bulb prohe Model: HP3201 2, S/t 15003275
Dimension Diameter 3 Jum Length 170 1nin

MEASLIREMENT ITEM + Heat Slress Monitor Calibeotion proccdnre N _—
MANUFACTURER :Delta OHM e te e catniob Haby standard Readpg, UUC lieading Enp
MODEL/TYPE HD32 2 f i :r'mau‘ ™ " \It:)l»u ani c c ) r,
: accan o i 0 <toniorel
SERIAL NUMBER 115020724 @S0t tempocatin® acrean e A scondad W
1D NUMBER iRYG F50226 tonpettun prove THE v o ant scall o @
CONDITION ASRECEIVED :Used ltem wastused eniTs v
CUSTOMER +ALS lahoratory graup (thailand) Co , Lid &0 Ela]
104 Phatthanakan 40, Phatthanakan R , Tracec! uey . 50 U
Khwaeng Suzn Luang, Khet Suan Luang, The e wuen AL wSHIC G 1Eread’ o e B0
Bangkok 10750 Thailand tescatonat vsten of unis {34 teouqh
Nationnl g vz of Tt 1 {1 1t1) Table 2: This enuipniont was cannecied with Globe thermometer probe Nudel Te32T6 2, S/N 15626450
Coitifrate numoer VL0237 24 Ceippeaie
RECEIVED DATE +11 Dec 2024 s mbers E-03 11 7%
120 Dec 2024
ISSUE DATE +23 Dec 2024 Reference Used Duting Culibration: nerslan Depth 5 UUC Reading
3 Standard Temperatme Pevwe o A ¢
tdodel SIS 10DASOY, Scriol Ma 64 209
Dueds 25 bt 2025 199 0085
2 Dy of lempreature ind wole PR, P )4
" e 0oy
. ode) DI 105 ARIK I, Serint i 671407 ER 75062 2 vz !
< na 0051 200 n? ooy
15504150 #AH 10 x0s 240 a1 von
110 o P11 02 uok
\
| N ” " .
NOTED: The certlficate s volld ony ta the itesn calibroted on dotc and plare of calibrotion Tabin 3: This rnulpment was cunecléd with tempheature probe Mode  TP3207 2, S/ 15031951

Ditmension: Diameter 14 inni. Length 15 fm

TABULATION OF RESULTS: UUC feadmg Uneertalnly
) [d C C
The Lablu o1 next page give the messured valuos " \S?QL. 5 ™ ol

75 0o
’ 7, 25001 ”%2 a1 0099
APPROVI D BY ‘ﬂ‘m— I W non
K ©0 ¢y
309

An s e

NEXT CAl DAT!

**~End of Cortilicale of Caliuration™**

N }.\\C Approved signatory

; ASXIATFS €O LT ¢

#r unya Boo vliEroen
braton Dot | ian

J
NAC

RANS ¥R WSEKTES 00 T
TIUS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNIFSS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
1N V/RITING | ROM TIF LATORATORY

Accredited cohbration labaratory

ISO/IEC 170252017

NSC-TISHTIS 17025

CAUBRATION 0367 CALIBRATION 0367
Fetznkasen 7,2/1 RU Woll upea Banghohyar Tempemture measuretnent luboratory Contlnuation of Certlficate of Callbration Number CDT-067-68
LI {1 han wasp Colibration services department
Tt e oy

1r Al s et hea wn@pranaive o

1 Without Adjustment. L1 With Agjusiment
CERTIFICATE OF CALIBRATION 20°Cto40 ¢

Certlficate No + CDT-D67 68 Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, 5/N; 21001206

Dimension: Dlameter 3.3 mm Length 170 mm

MEASUREMENT (TEM +Heat Siress Manitor Calitration procedure:
MANUFACTURER :Della OHM The temperoture cafibroton was done by UUC Readin, Er Uncertainty
MODEL/TYPE tHD322 {mm} 4 [4 4 <
SERIAL NUMBER © 20032242 uctording to comporison method with standard
10 NUMBER | RYG Fs0522 digital temperature indicator and  stondard 80 20067 201 0o 0099
N 50 -0. a
CONDITION AS RECEIVED + Used Item was based on ITS 90, g 2 01 092
CUSTOMER + ALS labaralory group (thailand) Co , Ltd a0 301 01 ousy
104 Phatthanakan 40, Phatthanakan Ad , Traceabally: 80 351 0.1 0093
Khwaeng Suan Luang, Khel Suan Luang, The measurenient results ore traceable to the 0 0o 0099
ceni " Table 2: This equipment was connected with Globe thermameter probe Modal: TP3276 2, 5/N: 21001250
. ertificote  number: Certificate
RECEIVED DATE 03 Mar 2025 number. (R-0113 24
MEASUREMENT DATE +17 Mar 2025
ISSUE DATE : 20 Mar 2025 Reference Used During Calibrotion: UUC Reading Uncertainty
1 Stondord Temperature Prabe C c c c
Mode! STS-J00 A500, Senal No 667682 09,
ENVIRONMENTAL CONDITIONS: Dui date: 26 Mar 2025 10 20067 201 00
Ambient condition in the laboratary are as follow: 110 25052 51 00
Temperalure 1230430 c 110 30046 301 01
Relative Humidity 15504150 110 35025 361 o1 0098
Uneertainty of Measurement: 01 a1
The reported uncertainty of measurcment 1
NOTED: Yhe certficote is valid only ta the ltem caibrated on date and pioce of calibration bosed on the standard uncertainly muitipied by

Tabile 3: This equipment was connected with temperalure probe Model: TP3207 2, $/N: 21001796

o coverage factor k=2, Which for o normol
dutribution  corresponds to G caverage
probablity of oppraxtmately 95% The siandard

auuann o s e e et e iomsioncioh st wiiado: s s
The table on next page give {mm}) c [4] {c 4

7 20067 201 0099

75 25052 250 0099

s 30046 200 0099

s 35025 349 0099

7% anmn 398 onea

UuC™: Unit Under Calibration
Remarh: The reported uncertainty of measurement is 0 14, based on standard uncertalnty multiplied by » coverage factor k=2 14
sroviding a level of confidence of appranimately 5%

Callbrated by: Approved signalory
CIMr Sorawit Thachalad Mr Paninya Booncharoen
[71 Miss litlraporn Lertsomphol Cabbralion Department Manager

U Miss Ruangrumpai Phoommit

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED lmAN.\WE.\W\f"l\m onom

IN WRITING FROM THE LABORATORY



Accredited calibration fabarniory
JIRAN AT L ASSOCIAITS CO 1D ISO/IEC 17025:2017
NSC-TISI-TIS 17025

Jrewted aesZo lul CALIBRATION 0367
Tempcrature measuremenl faborotory
Calibralion services department
Certificale N+ CDT-220 67
MEASUREMENT ITEM : Heat Stress Monitor a4
MANUFACTURER
MODEL/TYPE HD322
SERIAL NUMBER cat teaperates o0 agr aid standord
1D NUMBER HYG Fs0230 touy i tan prabe e tem ¢ olire scah wse
CONDITION AS RECEIVED it brieda 178 80
CUSTOMER - ALS laboratory graup (thailand) Co , Ltd
Jaceavlhty
Khwaeng Suan Luang, Khet Suan Luang, T et s ikt 19 U
Bangkok 10250 Thailand Lommpran s o wats I thetun
rotr ol inatitwie uf Ma gy Thasaod (RIET
Corttrate mamber TRGI47 26 ol oue
RECEIVED DATE 14 Dec 2024 wiminerds 114 26
MEASUREMENT DATE 23 Dec 2024
1SSUE DATE +23 Dec 2024 heferem » Used furing Cohbratian
o Stundard Yeinperatire Probe
tindel SIS 10500, Siol Na 1 7652 09,
ENVIRONMENTAL CONDITIONS: e SIS
200 Temperatun Indutor
Ambicnt condition in the laboratory are as follow: ot DTt 1080 e 1t Sovel 16+ 621407
Temperature 1230430 © £0353 vue duti 21O 2005
Relate Humidity 15504150 *AH
Uncertainty of Meosurumer |
Tie e wceiin o'y ol m osurenent 1
NOYED: The certlficate Is vald oniy ta by ot the Staodant wiceitonty mulie! 1
oo tnge faton 4, Wb far oo

¢ oot o renends o
' e supately
u erim ot o b

TABULATION OF RESULTS: N )

The table on next page give the measured values '~ Guidn (3 te aspr
N KLV BY S

A pan

0 cowrom
the standord
s 2d b occordarze
of i cosvrvais at icin
C o of uncertomny

NAC Approved signatory
W Tar 1,0 00 aree

TRANATRE ASOGTES €0 T Callyat nbhip dventMa

[HIS CERTIFICATI OF CALIDRATION MAY NOT BF RCPRODUCED EXCEPT IN FLILI UNLESS PERMISSION +OH REPRODUCTIDN I1AS BEEN QDTAINED
IN WRITING FHOM T1(F I AIORATORY

ISOALC 17025:2017
sranstec fusoriales 0 1 CAUBRATION 0367 CALIBRATION 0367
6114 15 w1135 3%
Petd Lavem 7, /1 R Walthagra, Bengacsys Temperntare measurement loborolory
Danghob 190001 swland) Calibration services depertment.

Ter surss ROS12
Mupie 06363993453
1 mad gt caibravonjranac

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

: CDT-082-60

MEASUREMENT [TEM + Heat Slress Manilor Calibrallon procedure:
MANUFACTURER :Dela OHM The temperature cahbrotion was done by
MODEL/TYPE HD322 in lause calibration method o WI-CL 001
seuns s s ot et v i
1D NUMBER :RYG F50232
CONDITION AS-RECEIVED *Used llem
CUSTOMER + ALS laboralory group (thailand} Co., Ltd

104 Phatthanakan 40, Phatthanakan Rd , Troceabbity:

Khwaeng Suan Luang Khet Suan Luang,

ganghok 10250 Thailand intematianal system of units {S) through

Watianal tnstitute of Metrology Thailand (NIMT)

RECEIVED DATE :02 Apr 2025 :f:"'ﬁ"r';,,g}',’;";j TT0M724,  Certificnte
MEASUREMENT DATE :09 Apr 2025
ISSUE DATE +10 Apr 2025 Refereace Used During Callbrotion:

1 Stendord Temperature Probe
Model. STS 100 AS00, Serlal No 667682 03

ENVIRONMENTAL CONDITIONS:

Amblent conition in the laboratory are as follow: 0591
Temperature 1230430 c
Relative Humidity 15504150 %RH Uncertalny of Meosurement:

The reported uncertainty of measurement is
based on the siandard uncentainty multiplied by
o coveroge factor k=2, Which for o nurmal
ditributlon  corresponds to @ coverage
prababiny of pproximalely 95%. The stondard
uncertainty has been determined In accordance
with the GUM ‘Evaluation of measurement dato
TABULATION OF RESULTS: Gulde to lhe expression of uncertointy in

The table on next page give the measured values
REVIFW RY 57% Y

NOTED: The certificate is vabid only to the item cahbrated on doie and place of calibration.

08/ 04/ 2026
XTral DATE

Callbrated by: A Approved slgnatory
o/

DOMr Sorswit Thachalad
& Miss Jntraparn Lertsomphal JRARKTT § 2 TAITSOU 1T Callbration Department Manager

O Miss Ruangrumpal Phoommit

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THC LABORATORY

JRA {ATED ASSDCIATES COLLTD

Conlinuation of Centlticate of Callbration Number CDT-220-67

Nesult af Colibration: [ Without Adpustment — + )\With Adgustinent
catibratlon fange 20 C 100 €
Function;

Table 1: This eruipmeat was connected with wel bulb probe Fadel 11P3Z0) 2, /N 17015112

nimenslon Diamete 3 3 i Length 170 min

Immerston Depth Standard Reading,
c

2000/
25060
30041
35041

table 22 1y equipament was connected with Globa Dieimomelec probe Made! T032 /0 2, 5/N 1502/

Dlmenslun: Diameter 3 3 mm - Lengulh 205 mrn

slon Deptly Standard Reading,
) c
110 20036
1 25 061
e A0 054
16 a5 013
SLI

s
ard Beadiv
1]

4 20067

Pemare The nopoated cncorlaney of
b oo palewdof conlionze ot

rass rerear
are uTloly a5

UL Ry

na

299
i

w1
21
50,0
A0

Mod:

016 bastd on stan Bt une

TRI207 2,5,

uu

[0
e

/1 15033227

=**tnd of Cerlilizate vl Calibratiun ="

J
NAC

TRARATRR AROCUTS D LTh

Continuation of Certiftcate of Callbrallon Numibser CDT-082-68

[ Without Adjustmeat ] With Adjustment

20 Ctod0"C

Functlon;

oy w2l

Table 1: This cquipment was connected with wet bulb prabe Model: HP3201 2, 5/N: 15027737

Dimenslon: Dlameter 3 3 mm Length 170 mm

|mmersion Depth

(mm} 4
80 20062
80
80
80 35029
Ao

UUC Readtn;

c

202
252
o2
352
an1

Ercor
4
01
0.1
0.2
02
(58

0039
009

Qo
ooz

2099
[

s

Uncertalnty
c

0099
0099
0035
0099
nnae

Table 2: This equipment was connecled with Globe thermometer probe Madel: TP3276 2, $/N: 15031164

Plmensio

tmmersion Depth

mm <
110 20062
110 25054
110 30040
110 35029
110 anma

Table 3: This equipment was connecled with tamperature probe Model; TR3207 2, 5/N: 15015503
Dimenslon: Dlameter 14 mm Length 150 mm,

Jmmersion Depth standard Reading
c

mm
”~ 20062
s 25054
75 30040
7% 35029
s anoia

YUC®: Unit Under Calibration

: Dlameter 3 3 mm Length 205 mm.

UUC Reading

4

02
252
301
ELE
an1

uuc Reading
c

NRANAT

: NJLD

w2
250
299
ELY:]
397

st

Uncertatnty

Uncertajnty
c
0099
0093
0099
0099
0099



Aceredited catibration laboratory

N, Co | EC 5:2017
JRANATE o o NSC—TiS| - TIS 17025
CALIBRATION 0367 CALIBRATION 0367

Temperolure measurement laboralory
Cattbratian services department

CERTIFICATE OF CALIBRATION

Centificale No 1CDT-221-67 Page 1af 2 Pages.
MEASUREMENT ITEM + Heat Stress Monhor N
MANUFACTURER : Delta OHM V., "
MODEL/TVPE tHDA22 -
SERIAL NUMBER 115020735 o
1D NUMBER RAYG_FS0231

temperalure piobe The femoacature scalc s
CONDITION AS-RECEIVED Used item vos based on 175 21

CUSTOMER + AL laboratory group {thailand) Co , LLd
104 Phalthanakan 40, Phaithanakan Rd ,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thadand £

Tho meSurenicat salite aro s cn e o i

i thina

) e
RECEWVED DATE Aimber: B4 0113-24
MEASUREMENT DATE :23 Dec 2024
1SSUE DATE feference Used During Calibratior

3 Standord Temperuiure Probe
Model SIS 100AS00, S olNp n6/1 %0 00,
ENVIRONMENTAL CONDITIDNS:
Ambicnt condition In the [aboratary are as follow:
1230430
15504150

9591 Do dute 21 Ocl 2005

Uncertainty of Measureient

Hn repored uncertonty uf teasi nmeut 1y

NOTED: The certificate fs valid only Hesseo 00 the siandond unortuinly o'ty by

o coverige faciar A Jo o nurmet

o Inburion somesponds to 0 cawreoae

s b, of opprosenntily © 4 1 soan ¢

wncerainty hos berr delesingd 1n oecorganze

vi 1 the GUM Evaluotior of measurentent uats

60 10 the Fiprestion of uncertanity
s ient’

T abeon next pigegve  cmea U odva ue

CALDATE

NAC  somontdouion

£t vaniaya Daonchar e
N . ARSOCIATES 00 ,LTD
TRANATIE AS Calitnaran Department 67 1ger

THIS CERTIFICATE OF CALIDNATION MAY NOT Lit HEPRODUCED EXCEPT IN TUI L UNLESS PFRMISSION FOR REPRODUCTION HAS BEEN OBTAINED

«
Certificate of Calibration ~ Certfcate No : 24p11as
Page: 1of2
Equipment ; Lux Merer
Manulaclurer: Tenmars
o« oscepl will the prior wrten approval of the head of
odal TH-201L Corporate Services 3 Equipment Callbralion and Testing Services
Serlal No : 180702430
1D No.: RYG_FS0471 Fwe
Racelved Date: 12 March 2024 , 't égl:é .
Callbration Date: 14 March 2024 : wlalee
- oTE s
403036 by:  ALS Laboralory Grolp (THallan) Co tigy <~ e -«
Amblent Temperalure: (23 = 2 ) °C
Relative Humidity: (50 %15 % 104 Phatihanakan 40, Phatthanakan Rd ,

Khwaong Phatihenakas Khet Suan tuang
Bangkok 10250 Tha tand
Procedure used:  Caliaralion were conaucisd using calibration procecurs No CP-PHOY based on inverse square law lechnique

Conditlon
Instrument Model Serlal No. Certificate No. Due Dale
1) Photometry & Encorder LMguide 9,6 m 120RC003 DL-0064-22 20 Jul 2025
2) Luminous intensity standarc lamp OL FEL-U F-1543 TP-1030-23 08 Jun 2024

2 This resull of calioralion was made on requested al Ine poml spacifisd by customer
3Tost Equiprmenl - Programmable Vollage/Current Sourca ( Model OL83A SIN : 16221382 )
4 Test Equipment : lluminance Meter { Model 51002 SN : 080129 )
5 The centificaia 1s vahd only fo the lem callbraled on date ano place of calibralion
B This Carification Is Iraccabla to the Infamalional Syslem ol Unil maintained through -
-National Institule of Mcirology Thailand (NIMT}
-Nahonal Insiluta of Malrology (Thailand), NSC-ONSC Accrodited Nc Calibrallon 0144

Nrvat N, as Approved Slgnatory :
18 March 2024 ! )Phalines Prabpaipal

[ 1Wanlop Larpkermn

1) Nunlawat Khamchar

B 0337449

JIRANATEY ASSOCIATES €O L1111

Continuation of Certificale of Callbration Number COT-221-67

allon; @ Without Adjustment L1 With Aryustment

Colibratian Range, 7R Cra 40 ¢

1 unctlon: &
Table 1: This equipmeat was connncted with wet hull probe Model 11P3201 2, S/N: 15035050
Dimenslan: Diameler 3 3 mm Length 170 mm

immerslon Depth) Stapilard Readlpg, VUL fleading E Unc
mm 19 ¢ 3
tmmersion Depth Standard Reading [ Unteraluly
fmm) ral c 9
110 20084 oo 0099
110 25063 00 wogy
110 40047 91 01 U9
110 35037 351 01 a0
10 101 01 vo9y
Table 3: This equdpment probe Model TP3207 2, S/H: 15033221

Dimension: Diameter 14 im Length

UUCK adng, o Uncertainty
< re
0o
04 DosY
00 anas
(O} nuyy
00 001

= **End nf Centilicate of Calibration™**

J
NAC

Cerl No : 24PH145

Page: 2of 2
(") Without adjuslmenl  ( ) Alter adjustmenl
Measurement Range : 200 Ix
UUC" Reading Errar Uncertainty
(Ix) {Ix) (k) (i)
0 00 oo
20 201 01 026
50 500 oo 0.85
100 1000 00 13
150 150.0 oo 2.0
180 1800 00 25
Funcllon : illuminance Measurement Range : 2000 Ix
UUC* Reading Emor Uncertainty
(Ix) (Ix) () tlx)
200 199 -1 26
500 499 -1 6.5
1000 1000 0 13
1500 1501 1 20
1900 1901 1 25
Function : llluminance Measurement Range 20000 x
UUC* Reading Error Uncertalnty
{Ix) (Ix) () +Ix
2000 1990 -10 26
3000 3000 1] 39
4000 4000 0 52
5000 5000 o 65
The reporied uncerlainty af ement wa a ly multiplied by
@ coverage faclor k=2 ,p a level ol o %
UUC* = Unit Under Calibration.

-o0o-

i ad

41206570



PROMOTION ASSOCIATION

TEL 0-2717-3000-24 FAX 0-2719-8484

Certificate of Calibration

Page: 1d(2

Equipment : Lux Meler

Manutacturer: PEAK METER Thig cartificate may not be reproduced othar than in fll,
Model : PME612L

Serlal Nou: H12A-D16324

1D Ne: RYG FS0536

Recelved Date:

Callbration Dale:

Reference:

11 November 2024
20 November 2024

2411-034TWSC Submitted by:  ALS Laboratory Group (Thalland) Co Ltd

Amblent Temperature: (23 + 2) °C

Relative Humidity:

Procedure used:

180 £15) %
Khwaeng Phatihanakan, Knhel Suan Luang,

Bangkok 10250 Thalland

HacTuTa s

Cahbration were condudled using calibratlon procedure No. CP-PHO1 based on inverse square law technique

Instrument Model Serlal No. Certificate No Due Date

1) Photomelry & Encorder LMuido 96 m  120RCO03 DLO0B4-22 20 Jul 2025

2) STANDARD LAMP OL FELY F-1783 TP-100824 09 Jan 2025
2 This result of ealibrabon was made on requesled el the point specified by customer
3 Tast Equipment : Progmmmabla Veitage/Curren! Source ( Model : OLB3A, SIN : 16221394 )
4 Test Equipment : lluminance Meter { Model : 51002, /N : 080129 )
5 The cenficals s valld only to the llam calibratad on date and place of eafibration REVIEW Ry
6 This Cerlfication Is lraceable to the

~Nalicnal Institule of Melralogy Thailand (NIMT)
\PPROVED 14

-Navonal Institule of Melrolegy (Thalland), NSC-ONSC Accrediled No Calibraton 0144

Callbrated by :  Nival Nilas

NEATCAl DATE

1 1Phalinee Prabpalpal
[ | Chatchawan Khunpluek
[v'] Nuntawat Khamchal

Approved Signatory :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration

NEC.TELTISITIZS

CertNo: 24CH890

1of2

Page :

Equipment : pH Meter
Manufacturer : Mettler Toledo )

RLVICW BY p'HL”‘ Y& T
Model : Seven2Go S$2
Serial No : C219171496 5
IDNo : RYG FS$0550 APTROVED RY
Condition As-Received: Used ltem
Received Date : 26 July 2024 NEXT CALDATE 29/7/25
Callbration Date : 30 July 2024

Reference : 2407-0932DSC-2

Submitted by :
616/10 Mao 5, T Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand

(25 + 25) °C

(50 + 15) %

In - house method :

- CP-CHS5 by diract measurement with DC vollage

Relative Humidity :
Calibration Procedura :

cerliied reference malerial (CRM)

Warakorn Lemgagtrakul

Sulkp

Appraved Signatory

Calibrated by :

Approved by :

( ) Unnopphel Harachai
( ) Ponpan Paipim
(V) Sailhip Meangmai

Issue Date : 30 July 2024

The Uncertalntlss are for a confidence of 5%

This certificate may
Approval of the head of

ALS Laboratory Group (Thailand) Co ,Lid Rayong Branch

Page.: 2 of 2
() Without adjustment  ( * ) Afler adjustment
Range:  Aulorange
Before AdJust After Ad|ust
UUC* Reading UUC* Reading Etror Uncertalnty
(Ix} {Ix}) {Ix) {Ix) +
0 000 000 0.00
15 147 0.3 0.20
100 992 -0.8 1.3
500 499 -1 65
1000 951 1000 ] 13
2000 1989 -1 26
3000 2980 -20 39
4000 3980 -20 52
5000 4730 4980 -20 85

The reporied uncerlalnty of measurement was based on a stendard unceriainty mulliplied by
6 coverage faclor k=2 , providing a level of confidence of approximately 95 %

Bafore adjustment light source factar setting mode : L0 = 1208
After adjustment light source factor setting mode : LO=1 271

CertNo: 24CHB30
Page: 20f2

Condilion of this calibration resull

1 Relerence Slandard Instrument

Serial No, 1D No. Cert. No.
54030049 130RC116  23E2802

Instrument
1)Document Process Calibrator

Due Date

27 Aug 2024

This Cerlification is traceable la S) Throughl Technology Pramolion Association {Thailand - Japan}

2 Cerlified Relerence Materials

The measuremenl resulls are lraceable lo S| through CPA chem Lid

ANSI-ASQ Nalional Acereditalion Board, Accredited No AR-1835

Buffer Solution Manufacturer Lot No. Exp. dale
pH 4 ace CPA chem 970851 25 Apr 2026
pH 6 986 CPA chem 970852 25 Apr 2025
pH 9997 CPA chem 970853 25 Apr 2025

3 This cerlificate is valid only lo the ilem calibraled on dale and place of calibration

Calibration Results
Function : mV Measurement
standard curve  Document Process Calibrator at

Nominal Standard Uncertainty of

Aclual Reading

Value Voltage Measurement
Input (smV)
pH mv my pH
3H Meter 400 177.48 178 400 058
3IN : C219171496 700 000 0 700 058
1000 -177 48 77 1000 058

buffer nominal  (4,7,10)

Unil Under Slandard pH AclualpH ActualmV  Uncertainty of
Calibratlon Buffer Solution Reading Reading pH Measurement
(mv} &)
JH Eleclrode 4008 401 177 00071
3N : 3293237 6986 699 2 0011
9997 1000 -173 00092

Coverage

factor
k

200
200
200

Covarage
factor
k
200
200
200

The reported uncerainly of measurement was based on a slandard uncentainly multiplied by a coverage

faclor k. providing a lavel of confidence of approximalely 95 %

-olo-



TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVIGES §: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration cer.vo: 2emiz

Page.: 10f 2
Equipmant : pH Meler with Sensor
Manufacturer : Mettler Toledo
Mode! : Seve2Go 52
Serial No : C129171496
IDNo : RYG_F80550
Submitted by : ALS Laboratory Group {Thailand) Co Lid Rayong Branch
616/10 Moo 5, T Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand
Location : TPA On Sile Calibration Laboraolory
Received Order : 26 July 2024
Calibrated Date : 30 July 2024
Ambient Temperature (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220:22) Vv
Calibrated by Warakom Lemgagtrakul
Approved by : KUV‘C}\‘
Approved Signatory
( ) Ponpan Paipim
() Suwit imjai
(/) Kunchil Promprat
Issue Date 01 August 2024
The Uncertalntles ere for a probabliity of 95%

Ths cerificate mey nol be repraduced other than i full, except wth the prior writien
Appraval of the head ol Corporate Sarvicas 3 : Equipment Calibration and Tasting Sanvicas.

ATTANARARN RDAD SUL TS SUAN UANG SIS
1027073000 Z1HAX 0

Certificate of Calibration

Equipment : PH Me ar
Manufacturer: Mettier Toledo This cerl ficale may not be reproduced other thanin fu |
except wilh he prior wniten approval of ihe head o
Modei : SevenExcellence Corporale Services 3 Equipmenl Calibration and Testing Servicas
Serial No: BY31291445
iDNo: RYG ENO1SZ
Recewved Dale: 08 December 2023
Calibration Date: 14 Decemoer 2623
Reference: 2312-0151D5C Submitted by:  ALS Luburato y Group (Thaitandj Co Lla Rayong Branzh
(B tzynC
(50t 10, % 616/40 Moo 5 T Ma num Khu' A Pjuakdacag

Relalive Humidity:
Rayeng 21140 Tho ard

Procedure used:  Galibral on ware conducled using caliralion procetwe No CP-E17 according 1o EURAMET cg-25

Canditlon of 1hls rasull of calibration

< Re‘erence slancards ns:ruments

tnstrument Madel Serlal No. Due Dato
1) Mia Prod 01 ©+ bralor 5502a 2435502 26 Apr 2024

2Tr < rasult 0f cal oration was made on reques =d 3t he ot specilied by customer

3 The ce-tificale 15 valic only 1o (he tem calibrated on dale 2rc placs o catbralion
4 Th's Certification 1= fraceable 10 the Inlernafional System of Unit mainlained Ihrough -

-Natcnal Ine tute of Malrology Th o s (NIMT)

Toe it
revizwey D0

-
wPrROVEDBY B2 BT

Nzpachanos Frasarsoosin Approved Slgnatory
[} 15 December 2923 { ] Phatinec Pradparpzl

[ ]Pongszgorn Boctyzporn

1 0331106

Equipment : pH Meter with Sensor Cert No.: 241 M121
Condition As-Received : Used llem Page:2o0f2
Reference : 2407-0932DSC4
Procedure Used :-

Calibralion were conducted using in-house calibrati CP-0T01 ing to i with
Indusrial Platinum i Tl (IPRT ) into T¢ Bath

The temperalure scale used was based on ITS-90

1 Relerence slandard instrument:-

Instrument Serial No. Cort. No. Traceable Due Date
1) Digital Thermometer 3240076 241317 TPA 21 Mar 2025
2 This certificale is valid only to the ilem calibraled on dale and place of calibration
3 This ification is (o the i Syslem of Unit

Remark : TPA : Technology Promolion Association ( Thailand - Japan )
("} Withoul Adjuslment

Function : Temperature measurement
Cali i i uuu N Coverage
Point Depth Temperature Reading Error Uncertainty. Factor
{°Ch { mm) (°CH c (°CHY (£°C) k
250 D16 200
300 100
100 40 004 404 0.396
50004 504 0396 016

UUC* : Unit Under Calibration

The reporled uncertainty of measurement was based on a slandand uncertainty multiplied by a
coverage faclor &, providing a level of confidence of approximalely 95 %

-o0o-

Cert No: 23E3924

Page : 2 ot 2
= {") Wilhout adjustmenl () Afler adusimenl
Function: DC voltage measurement Range: 2000 my
UUC" Reading Error Uncertainty
(mv) (mv) (mv) (0%
-200 0000 -1999 01 68
~150 0000 -1500 00 65
-100 0000 -1600 00 83
-50 0000 -500 00 61
00000 00 0o 58
50 0DCO 500 0o 64
100 0000 1000 00 63
150 00C0 150 0 00 65
200 0000 1989 01 GE

The repanec uncerainty of measuremanl was based on a s andard uncertaintly multiphed by a coverage
faclor k=2, prowiding a leve! of confidence of approximalely 85 %

UuC*= Unit Under Calibration

-o0o-

A

Q1193422



TECHNOY OGY PROMOEION ASSOCTATION TTHLATE ANTYTAPANY
CORPORATE 3 RYICH~ 3 QUIPSIEN T CALIIRATION ASDILNTING - RV

Callbration Results

SOATE v ARMELAIMD s

T

NI IR

1o,

Cert No: 23CH1574
Page : 10(3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No :

1D No :

Received Date @
Callbration Date
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure

Calibrated by :

Approved by :

( ) Salhip Meangmai

( yarakorn Lerngaglrakul

{ v} Ponpan Paipim

issue Date :

pH Meler

Metler Tolede

SevenExcellence

Ba34221445

RYG ENDO152

Used llem

08 December 2023

15 December 2023

2312-0151DSC-3

ALS Laboratory Group (Thailand) Co Lid Rayong Branch
£16/10 Moo 5, T Maenam Khu, A Pluakdacng
Rayong 21140, Thailand

(25 + 25) °C

(50 = 15)%

- CP-CHS by direct measuremenl wiln standard
voltage calibralor and direcl measuremenl with
cerlified reference matenal {CRM)

- CP-CH8 by 1 with slandard 1

Warakom Lemgagirakut

%

Approved Signalory

19 Deceinber 2023

Ue Uneerraintivs e for a confidence probahifity ol apposimatily 957

Function : pH Measurement

Unit Under
Calibration

>H Electrode
3IN: 3225368

Standard pH
Buffer Solution

4008
6986
9897

Function : Temperature Measurement
(") Without adjustment

A 00616%6

CertNo.: 23CH1574
Fage: 30f3

buffor nominal pH

Actual pH  Actual mV Uncerlainty of  Coverage

Reading Reading  pH measuremenl  factor
{mV} (£} K
4013 1841 00045 200
G990 a7 00084 200
10002 -1647 00088 21

This equipment was connecled wilh Temperalure Probe;

- Mode!

- Senal No
Dimension of prabe;
- Length ;

- Diameter :

~ Immersion Depth :

Calibration
Point
(*c)

250

InLab®Expert Pro-ISM

3225368

120 mm

12 mm

100 mm

Slandard
Temperature

(°c)
25003

Remark : - UUC’ = Unit Under Calibration

uucs Error Uncertainty ol  Coverage
Reading measurement laclor

(°c) (*c) (£°C) k

243 -0703 013 200

The reperied uncertainly of measurement was based on a standard uncertanly muliplied by a coverage
faclor k, providing a level of confidence of approximalely 85 %

-oDo-

21192851

CertNo: 23CH1574
Page : 203
Condition of this cafibration result
1 Relerence Slandard Instrumenl -

Inslrument Serial No. 1D No. Gert. No. Due Date
1) Document Process Calibralor 54030049 130RC116 23E26802 27 Aug 2024
2) Ref Slandard Thermometer 4982054 110RC044 231908 26 July 2024

This cerlificalion is lraceable (o Ihe Inlernalional System of Unil maintained through -
- Technology Promalion Asscciation (Thailand-Japan)

2 Ceniied Reference Malerials : The measuremenl resulls are traceable 1o SI through CPA chem Lid
ANSI-ASQ National Accreditation Board Accrediled No AR-1835

Manufacturer Lot No. Exp. dale
pH 4 008 CPA chem 913598 14 July 2025
pH 6 986 CPA chem 931958 01 Ocl 2024
pH 8897 CPA chem 940108 02 Nov 2024

3 This cerlificale is valid onfy 10 the item calibrated on date and place of calibralion

Calibration Results
Function : mV Measurement
standard curve  Fluke at

Nomilnal Standard Uncertainty of Coverage

Unit Under Value Voltage Actual Reading Measurement Factor

Callbratl
allbratlon Input (smV) P
pH mv mv pH

pH Meter 4 000 177 48 1773 4000 008 200

S/N : B334291448 7000 000 01 7000 0058 200

10 000 -177 <8 -177 5 10000 0058 200

1193852

Sartorius (Thailand) Co., Ltd.

SARTORILS

NSC-TISETIS 17015
CALIBRATION 0426 REVIEW BY
of Calib APPROVED BY

oare 22103 12025

Model Number :  MSE224S-100-DU Ceriificate No

Description : Analvtical Balance Issued Dale:  Friday, February 23, 2024
Serial Number: 0026207038 Reference No : 229196

IDNo : RYG_EN00O02

Manufacturer : Sartorius Page No : 10f2

Cuslomer Name Al 8 | ahoratary Group (Thalland) Co Lid
616/10 Moo 5 T Maenam Khu A.Pluak Daena,

Calibrated Place :
616/10 Moo 5 T Maenam Khu A Pluakdaena

Calibrated By :
Calibration Date : Thursday, February 22, 2024

Calibration
Pracedure No :

Mstrological dala : Ambients Conditions:

Capacity : 220 g Readability : 0.0001 g Temperalure : 24.2°C E3 50°C
Humidlty : 57.0 % RH + 100%RH

Reasons for calibration Pressure

MiNew O senice [71 Re-callbration/ Maintenance GoodOperate (] Feir

Measurement Method ~ UKAS Publication Ref :Lab 14
The measurement uncerainty staled is the expended uncertalnty which is abtalned from the slandard uncertainty multiplied by the
coverage factor (k=2) to provide a level of of il 95% Iis In with the Gulde to

of L in (GUM) The tion certificale the ility 10 National which
realise lhe unit of measuremenl according Lo Lhe Intemational Standard System of Units (SI) Report of Tolsrance came form lisl of
Sarlorius Melrological Specificalions

Traceability:
TCS M23DB197S
HumidihiRarameler/Temn 11ilmn MHE-36280 DKSH ra231Ras
This ceriificale relate and apply this equipment only
This cerlificate may nol be reptoducad other than in full excepl wilh (@) S
Ihe prior viritten appraval of he Verifiealion Operalion Division T
Sarorius {Thailand) Co , Lid A
M
Mrchonche nrhana(Technlca Managen) o

SOP FM 33 03 February 2022



Sartorius (Thalland) Co., Ltd.

129 Rama 8 Road, Huaykwang, Huaykwang Bangkok 10210

R

Modsel Number:  MSE2245-100-DU

Description :

Serial Number :

ID No :

Manufaclurer : Sartorius

of Calibration
Ceriilicate No : 24BCI0069
Issued Dale :

Reference No : 229196

Page No ; 20f2

Calibration Results : Without Adjustment

S/ARTORILS

Repeatability Eccentricity (Off-center loading error)
Tha off-canler ioading amor is yieided by tha difiarence betroen e
readou of o koad, L. 173 or 114 of maximim copacity, piaced in the
middia addiional

@pross rmprducioity quanatively. pounss g to DIpL R76)

Nominal Value : {Low Load) 20.0000 Nominal value : 100 g

20 g 20 0000
Tolerance 20,0001
0.0001 g 20.0000 199 9999 Difference
20.0001
Nominal Value : (High Load) 15.9999 200 0000
200 g 20 0000
Tolerance 20.0000 199.9999
0.000¢ g 19 9999 200.0001
Standard Deviation 0.00007 0 00006
Linearity
The Enaarity, i ty chibes i i aope.
Tolwiance voou2 ]
Nominal Value Convenlicnal Mass Valus Displayed Value Deviation Uncertainty
{9 (a) ] (@) @
0.01 0 0100 0.0100 © 0000 0.000x8
0.0500 U.0500 0 0000
0.1 v 1uuo 0.1000 0.0001B
0 5000 0.auLVL 0 0000
1 1 0000 0 00018
5.0000 0.0000
10 10 0000 0,00018
20 20.0000 0.0000
50 50.0000 49,9939
100.0000 100.0000 0.0000
200.0000 189,93899 =0 0001
of Report
SOP FM 33 03 February 2022
Calibration Certificale
Calibration object
Single range instrument
Model MSE2248-100-DU
Serial Number 26207038
QM Ident no | Inventory no RYG_EN0DO2 | —
Maximum capacity (Max load) 2200000 g
Measured range 2200000 g
Scale interval pooo1g
Place of calibration
Address According to page 1
Depariment | Cost center Laboralory Depariment | —
Building | Floor — | 1st Floor.
Room Balance Room
Maximum temperature variation at place of callbration 5K
Calibration procedure
EURAMET cg-18, V4 0 - ines on the Calil of N ic Weighing
Test equipment
Test equipment type Test equipment ID Valid until
Thermometer MHB-382SD s/nB011342 Traceable to S| unil through DKSH
Test weight set OIML R111 E2 Certificate No M2308197S ,E2(Traceable 1o SI unit through TCS)
Sartorius (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6 5 Page

21 Aug 2025
23 Aug 2025

SARTORILS

Accrediled by
NSC-TISI-TIS 17025

Calibration 0426

NSC-TISIS 17025
CAUBRATION 0426

Calibration certificate Calibration Certificale No ~ 25BKL0004

Object i ic weighing i
traceabiity to national standards
Manufaclurer Sarlorius accaunt when only slalemenis of compliance
are made
Type MSE2245-100-DU Corparation in accardance Lo the current

ISONEC 17025:2017 slanderd and Sarorius.
Work Inslrutlion (Melhod) SOP W1 08

This certificale refate and apply this equipment

Serial | QM Ident no
only

26207038 | RYG_END002

Cuslomer ALS Laboratory Group (Thailand) Co Ltd (Rayong
Branch)

REVIEW BY 72“’”@(-
616/10 Moo 5 T Maenam Khu, A Pluak Daeng,
Rayong 21140, Thailand

Order no 2230 APPROVED BY

Number of pages NEXT CAL DATE 20/02/26

Date of calibration 20 Feh 2025

This calibrati i may not be other than in full excepl with the permission of NSC-TISI-TIS-17025 and Ihe
1ssuing laboratory Calibrati without si are not valid

The user is obliged lo have the object recalibrated al appropriate inlervals

Dale 06 Mar 2025 Approval of the Calibration Certificate

G hen

Person in charge

Mr Chonchai Inthana Kachen Lalee
Sartonus (Thailand) Co , Ltd
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkak Version§ 5 Page 114

Calibration certificate No : 26BKL0004
Calibration Certificale

Adjustment Status

The measuring device was intemally adjusted before Ihe calibration

Environmental and measuring conditions
Date of calibration 20 Feb 2025

Tempersiure at place of calibration | Temp diff.
Tweighls - Tplace
Measuring condilions

244°C|06K

The installation sile is suitable The device was levelled Balance was

Comments Humidity 50 2 %RH.

Measurement results | Measurement uncertainties

Fot
Back ight 1000000 9
Front nght 1000000 g

Maxmum devialion from centnc loading indication
18/ecc|max = 00002 g

Eror of indication
T d d Emor Expanslon factar Uncertalnty  Uncertainty ralative

|Eimaz=00001g
the

menc

Sartorius (Thailand) Co , Ltd
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version6 5 Page 3|4



of resulls ] Appendix to the calibrati 1ifi

Uncertainty of measurement in use

Device adjusted before measuremnent Yes
15K (isoCAL aclive)
Temperature coefficient considered 1 109K

Temperature deviation considered

Uncertainty of the weighing result Ug (W) Ugll¥) = 0.00013 g +3.95 - 10°*- R

asuram auon rw
expand of m an
e wih 295 ol the

Graphic realization of the relative uncertainty of measurement | process accuracy

Safay factor
10

5 n
3 [ ]
2 u
1 n
™
e
Displayed example
Process accuracy 100%
Safety factor 3
Minimum sample weight 003959
Sarorius (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6 5 Page 414
Equlpment : Hot Air Oven
Conditlon As-Recelved Used ilem Page: 20of3
Reference : 2403-05630C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
mathod with Dala Acqulsition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
The temperature scale used was based on ITS-80
Condition of thls result of callbration
1 Reference standard instrument:-
instrument Serlal No. Cerl. No. Traceable Due Dale
1) Data Acquisition MY57013711 23Lm115 TPA 11 Jul 2024
2 This certificate is valid only to the Item calibraled on date and place of calibration
3 This cerlification is traceable to the International System of Unit
Remark : TPA : Technology Promotion Asscclation { Thailand - Japan )
(")} Without Adjustment
Function of UUC* ; Temperature Source
Fresh alr setting : Close
Temp. { °C} 27 27
SELHumld. { % }
Ref Std.ID No : @
Callbratlon Point
Poslilon (180)°C (104)°C
— 1 18-18TC-01
B
3 16-18TC-03  18-18RTD-03
4 18-18TC-04  18-18RTD-04
Probe Installation Detils : Dimension of Chamber : 5 18-18TC-05
a= 50 an D= 040 m 23-18RTD-06
b= 50 an W= 0.56 m 7 18-18TC-07  18-18RTD-07
c= 50 @m H= 048 mn 8 18-18TC-08  22-18RTD-08

Capadty = 0.11 e Qtref)  18-18TC-08  18-18RTD-09

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TELO-2717-3000-29 FAX 0-2719-3484

Cert No: 24TM632

Certificate of Calibration Page: 10f3

Equlpment :
Manufacturer :
Model :

Serlal No :

ID No. :

Submitted by :

Locatlon

Recelved Order :
Callbratlon Date :

Relatlve HumldIty

Callbrated by :

Hot Air Oven

REVIEW BY ﬂM/’fa/{,/,
Memmert p .

UFE 500 APPROVED BY

G511 1572
NFXT CAL DATE 21 109125

RYG EN0010

ALS Laboratory Group (Thailand) Co .Lid (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,

A Pluakdaeng,

Rayong 21140 Thalland

Oven Room

21 March 2024
21 March 2024
(26+10)°C
(50£30)%

Man Pattanapongpaiboon

St

Approved Slignatory

Approved by :

{ ) Pornlhlppa Tameyakul
{ ) Unnopphol Harachai
(V) Suwil Imjai

Issue Dale : 22 March 2024

The Uncertalntles are for a confidence probabllity of approximately 95%

This corlficate may not be reproduced other than Ja ful, excapl wilh the prior written
Approval of the head of Carporate Services 3 Equipment Calibrallon and Tesling Services

Equlpment : Hot Air Oven Cert No.: 24TM632
Condltion As-Recelved Used Item Page: 30of3
Reference : 2403-05630C-1
Result of Callbration :- (™) Without Adjustment
Functlon of UUC* © Temperature Source
Fresh air selling : Close
uue* uuc* Temperature Temperalure Overall
Point Setting Reading stablllty unlformity Factor
{°chr (°Ch (£°CH [ C k
059 062
1800 1800 1800 015 13
valprauon .
Point Uncertainty
i°cH (2°C Y

103759 103.950 103 817 104 213
1800 179614 179270 179 145 179599

Average* : The average of 30 values in each position

Temperature stabllity : One-half of the greatest i of measured at any one sensor
Temperature : The i i of at any sensors and the measured
temperature at the reference location which are observed al the same limae or at as close an observation time as
possible lo determine the temperature patlem or homogenelty within the chamber under steady-state condilions
Overall : The Diff of the and minimum measured temperatures throughoul observation
vuc* @ Unit Under Calibration

Note : The reported uncertainty of measurement was included stabillty and excluded uniformity

The reporled uncertainty of measuremenl was based on a standard uncertainty mullipiied by a coverage
faclor k, providing a level of confidence of approximately 85 %

L]



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JATAN)
CORPORATE SERVICES 3 : EQUIPVIENT CALIBRATION AND TESTING SERVICES
51474 PATTANAKARN ROAD S0J 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000 FAX 0-2719-0484

Cert No : 23TW168

Page.: 10f 2

Certificate of Testing
Equipment : DO Meter
Manufacturer : YS!
Model : 5000-115v REVIEVEY T
Serial No : 15E102796 APPROVED BY
IDNo : RYG EN0032 - :Ulml‘a‘i
Received Date : 21 July 2023 FTOAL DATE SR
Test Dale ; 24 July 2023
Reference : 2307-0713DSC-1
Submitted by : ALS Laboratory Group (Thailand} Ca ,Lid

Rayong Branch
616710 Moo 5, T Maenam Khu, A Pluakdaeng,
Rayong 21140, Thailand

Temperature (25+5)°C
Humidity {50 + 20) %
Test Procedure : In - house melhod : CP-CH9
by Comparnson Technique willh Azide Medilication Methed

Tested by : Walalak Sirilhean

Sl

Approved Signatory

Approved by :

( alee Butkruea
{v/) Sailhip Meangmai
{ ) Warakomn Lemgaglraku!

Issue Date : 26 July 2023

5 0320211

TECHNOLOGY PROMOTION ASSOCIATION (THAIL AND-JAPAN)
CORFMORATE SERVICES 3: LQUIPMENT CALIBRATION ARD TESTING 81 RVICES
KANGROK 10750

ST PATTANARARN ROAES 01 1 SUANEE NG SUANTU A
TLL D2/ M0 29 LAN W2Y ks

Cert No: 23LM125

Page.: 10l 2
Certificate of Calibration
Equipment : DO Meler wilh Sensor
Manufacturer : vs|
Model : 5000-115v
Serial No : 15E102796
ID No : RYG END032
Submitted by : ALS Laboralary Group (Thailand) Co ,Lid

Rayong Branch
616/10 Moo 5 T Maenam Khu, A Pluakdaeng,
Rayong 21140 Thailand

Location TPA On Site Calibration Laboratory
Received Ordar : 25 July 2023
Calibrated Date : 27 July 2023
(26210)C
Relatlve Humidity : (50230)%
AC Line Voltage : (220222)V
Calibrated by : Preecha Hlahib

Approved by : ¢W

Approved Signalory
{ ) Pornlhippa Tameyakul
( ) Malee Butkruea
{) Suwil Imjai

Issue Date : 31 July 2023

I be Uncertainti

ure for n confidence probability of npproximulely 95%

a1z g =01 b reprdunedt

A 0053616

Cert No : 23TW168
Page: 20l 2

Gondition of this result of callbration

1 Relerence Slandard instruments
This cerlification is traceable to the Intemational System of Unit through the reference slandards

y of Industrial C; lion Center, T n n iglion {Thailand-Japan)
Insiruments Serlal No ID No. Certificate No Due Date
1) Burette 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RC004 22MMS0 20 Sep 2023
2 Standard Malerial :-
Material Manufacturer Lot.No Assay
Sodium Thiosulfale penahydrate Merck AM1763316 100 2%
Result : Di: Oxygen Meter Adj With AIr 100 %
Dissolved Oxygen Probe No : 15E100484
Titration Method DO Meter
{Azlde Modification Method} Reading
(mg/L} (mgfL) (mg/L)
818 817 00055

This repori was carlified only for the instrument we lestad It is allowable to use for study
the syslem efficienry The roviFonmenlal impacl contral and present 1o organization il may concerned
Intend 1o use for advertising and referral purpose is prohibiled This repor may not be reproduced
other in tullwithout writlen approval of the laboratory

-olo-
Sl
a 1172155
Equlpment : DO Meler with Sensor Cert. No : 23LM125
Condltlon As-Received : Used llein Page: 2cf2
Reference : 2307-0713DSC-2
Procedure Used :-
Calibration were conducted using in-house calibrati CP-OTO1 ing to i wilh
induslrial Platinum i T ( IPRT ) into T Bath
The temperalure scale used was based on ITS-90
Condition of this result of
1 Reference slandard Instrument:-
Instrument Serial No. Cerl No. Traceable Due Date
1) Digilal Thermomeler 2188080 2211285 TPA 21 0Oct 2023
2 This certificale is valid only lo the item calibrated on date and place of calibration
3 This certification is traceable to the Inlemational System of Unit
Remark : TPA : Technology Promolion Associalion { Thailand - Japan )
(*) Wilhout Adjustment
Function : Temperature measuremenl| -
This instrument was connected wilh SIN 1 1228475367
Ci i il uuc* Coverage
Point Depth  Temperawre  Reading Eror uncertalnty. Factor
[ (mm ) {°cy (°CH {°c) k
20 00 100 20011 1991 -0101 015

UuC* : Unit Under Calibration

The reporied uncertainly of measurement was based on a slandard uncerainty multiplied by a
coverage factor k, providing a fevel of confidence of approximately 95 %

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 o [ —
TEL 0-2717-3000-29 FAX 0-2718-9484 CALBRATION 1008

Certificate of Calibration  cert N 2sm10

Page: 10of 2
Equipment : DO Meler wilh Sensor 111wy Photchana$
Manufacturer YS| _P E

APPROVED BY
Model : 5000-115V
Serial No : 15E102796
erial o NEXT CAL DATE 20/.07/2..6

IDNo : RYG EN0032
Submitted by ALS Laboralory Group (Thailand) Co ,Lid

{Rayong Branch)
616/10 Moo 5 T. Maenam Khu, A Pluakdaeng,
Rayong 21140 Thailand

Equipmant : DO Meter wilh Sensor Cert. No : 25LM10
Condition As-Received :  Used llem Page:20f2
Reference : 2501-0600DSC-2

Calibration were conducted using in-house calibrali CP-OT01 ing to ison with
Industrial Plalinum i T ( IPRT }inla Te Bath

The temperature scale used was based on ITS-80
Condition of this result of calibration
1 Reference slandard instrument:-

Instrumeant Serial No. Cert. No. Traceable Due Date
1) Digilal Thermometer 2188080 2411022 TPA 17 Sep 2025
2 This certificale is valid only o the ilem calibraled on date and place of calibralion
3 This ification is 1o the It Syslem of Unit.

Remark : TPA : Technology Promotion Associalion { Thailand - Japan )
(") Withoul Adjusiment

Function : Temperature measurement.
This instrumenl was connecled with
Galibrati i uue Error Uneertainty overage
Point Depth Temperature Reading Factor
(D] (mm) °C {°ch (°ch r£°Ch k
2000 680 20002 200

UUC* : Unil Under Calibration

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

Location : TPA On Site Calibration Laboratory coverage factor k, providing a level of confidence of approximalely 95 %
Received Order : 17 January 2025 -o0o-

Calibrated Date : 20 January 2025

Ambient Temperature : {(26:10)°C

Relative Humidity : (50£30)%

AC Line Voltage : (220:22)V

Calibrated by :

Approved by :

Warakomn Lerngaglrakul

U

Approved Signatory
{ ) Chakril Waewwanjua
V) Suwit Imjai

{ ) Kunchit Promprat
Issue Date : 23 January 2025

The L arafora probabillity ol approxil 95%

This certificala may not be reproduced other than in full_axcept with the prior writen
Approval ol the hsed o Corporate Senvicos 3 : Equipmnt Caiibration and Testmg Services

TECHNOLOGY PROMOTION ASSOCIATION (TILAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND I ESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18 SUANLUANG SUANLUANG BANGKOK 10250
TEL 0-2717-3000 FAX 0-2719-9484

Cert No : 25TW15

Certificate of Testing Page: 1012
Equipment : DO Meter
Manufacturer : Yst
Model : 5000-115V
Serial No : 15E102796
ID No. : RYG EN0032
Recsived Date : 17 January 2025
Test Date : 20 January 2025
Refarence : 2501-0600DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co ,Ltd

(Rayong Branch)
616/10 Moo 5, T Maenam Khu, A Pluakdaeng,
Rayong 21140, Thailand

Laboratory Conditian : Temperature (25%5)°C
Humidity ~ (50%20) %
Test Procedure In - house melhod : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved Signalory

Approved by

{ ) Parnthippa Tameyakul
{ ) Ponpan Paipim
(V') Sailhip Meangmai

Issue Date : 21 January 2025

Gert No : 25TW15
Page: 2of 2

Condition of this resuit of calibration
1 Reference Standard Instruments :

This ification is lo the i Syslem of Unit lhrough the reference standards
laboratary of Industrial Calibration Center, Technology Promolion Associalion {Thailand-Japan)

Instruments Serial No. ID No. Certificate No Due Date
1 Buretle - 130BU10 23CG1172 22 Mar 2025
2 Balance 14233621  110RCO01 24MM131 04 July 2025
2 Standard Malerial :-
Material Manufacturer LatNa Assay
Sodium Thiosulfale 5-Hydrate AR KEMAUS 2203162447 99 6%
Result : Di Oxygen Mater Adjt With Air 100 %

Dissolved Oxygen Probe No.: 15E100464

Titration Method DO Mater
Standard Deviation
(Azide Modification Msthod) Reading
(mafL) (mgfL} {mgiL)
820 820 00084

This report was certified only for Lhe instrument we lested Il is allowable to use for study
Inlend lo use for adverlising and refemal purpose is prohibited This reparl may nol be reproduced

other in full, withoul wrillen approval of the laboralory

-o0o-



TECHNOLO&Y PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN RDAD SO} 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration  cer.no: 2¢mmess

Page: 103

Equipment : Low Temp Incubalor féa/{/f“/{/’

REVIEW BY
Model : IPP750 APPROVED BY T
Sarial No : V818 0084
. . 01/05/26
1D No : RYG_ENO154 NEXT CAL DATE
Submitted by : ALS Laboratory Group (Thailand) Co ,LId Rayong Branch
616/10 Moo 5, T Maenam Khu,
APluakdaeng,
Rayong 21140, Thailand
Location : BOD Room
Raceived Order : 01 November 2024
Calibration Date : 01 Novemnber 2024
Ambient Temperature : (26 10 ) °C
Relative Humidity : (50+30)%
AC Line Voltage : (220£22)V
Calibrated by : Krisda Malee
Un c)\ i

Approved by :
Approved Signalory
( ) Ponpan Paipim
{ ) Suwit Imjai
(v ) Kunchit Promprat

Issue Date : 07 November 2024
The Uncertalnties are for a of 5%
Equipment : Low Temp Incubator Cert No: 24TM1663
Condition As-Received : Used llem Page: 30l 3
Reference : 2411-00020C-1
Result of Calibration :- (") Without Adjusimenl
Function of UUC* : Temperalure Source
Fresh air setting : Close
uuc” uuc lemperature Temperature Overall
Point Setting Reading stabifity uniformity Factor
[l IR {(x°C) (°CH c K
053 2

Callbration Uncertainty

Polnt

{°Ch 1 2 3 {+°CY

200 20071 198915 20273 20179 19977 19782 20056 20026 | 20033
Average* : The average af 30 values in each position
Temperature stability : One-half of the greatest i 1f of at any one sensor
T i ity : The i i al al any sensors and the measured
lemperalure at the reference location which are observed at the same time or al as close an observalion time as
possible lo ine the pattem or ity within the chamber under steady-stale condilions
Overall Variation : The Difference of the i and minimum observalion
uuc* : Unit Under Calibration
Note : The reporied uncertainty of measurement was included stability and excluded uniformity

The reporled uncertainty of measurement was based on a standard i iplied by a g

factor k, providing a level of confidence ol approximately 95 %

-00o-

Equipment : Low Temp Incubalor Cert No: 24TM1663
Condltion As-Received :  Used llem Page: 20of 3
Reference : 2411-00020C-1
Procedure Used :-

Calibration were using calibrali CP-OT02 based on TLAS G-20 according lo direcl
measuremenl method with Dala Acquisition which wilh i Te Delector ( RTD )

The lemperalure scale used was based on ITS-90
Condition of this result of calibration
1 Reference standard inslrumenL:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Dala Acquisition MY44073381 241.M73 TPA 18 May 2025
2 This certificate is valid only to the item calibrated on date and place of calibralion
3 This cerlification is traceable lo the Intemational System of Unil
Remark : TPA : Technology Promotion Association { Thailand - Japan )
(") Withoul Adjusiment
Temperature Source

Fresh air setting Close
Position Ref. Std.
H IDNo :
RTD-21
3 22-01RTD-03
4 1RTD-2/4
5 1RTD-2/5
7 23-01RTD-07
Probe Installation Details : Dimension of Chamber : 8 1RTD-2/8
a= 10 om D= 060 m
b= 10 m w= 10 m
c= 0 om H= 12 m
Capacily = 072 m*

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) T IC=MRA
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 P
TEL 0-2717-3000-29 FAX 0-2719-3484 CALBRATION 0008

Certificate of Calibration Gert No: 24CG3711

Page: 10f2

Equipment : Burette .

REVIEW BY 72”/5“[,
Capacity : 50 mL
Serial No : ATPROVED BY ’
ID. No : RYG EN0216

NEXNT CAl DATE 24/09/25
Manufacturer : Witag
Made in : Germany
Submitted by : ALS Laboratory Group (Thailand) Co ,Lid

Rayong Branch
616/10 Moo 5, T Maenam Khu, A Pluakdaeng
Rayong 21140, Thailand

Ambient Temperature : (20 = 25) °c
Relative HumidIty : {50 = 1) %

756 mmHg
Calibration Proecedure : ASTM E 542- 01
Calibrated by : Sa-ngeunkam Wongsa

Approved by : %ﬁkt/

Approved Signatory
(V) Srisuda  Khamtha
( ) Ponpan Paipim
() Unnopphal Harachai

Issue Date : 24 Seplember 2024

The Uncartainties are for a confldence probabilily of approximately 95%

This cerliticata may not be reproduced other Ihan in lull mxcepl with the prior written
Approval of the head of Corporate Servicas 3 : Equipment Calibration and Testing Servicas



Equipment : Burelle Cert No : 24CG3711
Received Date : 19 Seplember 2024 Page.: 2 of 2
Candition As-Recaived :  Used llem

Calibration Date : 24 September 2024

Referance : 2409-0756DSC-3

Relerence Slandard Inslruments :

Instruments Model Serial No.  ID. No. Traceabillty  Due date
1) Balance XP20S B134206712 140RC007  24MM316 TPA 15 July 2025
2) Data Logger HL-20D 20683159  140EC012 23H2174 TPA 10 Oct 2024
3) Thermomeler - 1594592  140EC010 241175 TPA 20 Feb 2025

This certificalion is lraceable la SI Unit
The cenlificale is valid anly to the ilem calibrated on date and place of calibration

[N

True value is converied lo rue volume al the slandard temperalure of 20 °c

w

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (tmL) Factor
10 10 0259 00082 200
20 200214 0.0085 200
30 300006 00089 200
40 40 0003 00094 200
50 499988 oo 200

Remark mL = cm’

The reporled uncertainly of measurement was based on a standard uncertainty mulliplied by a coverage
faclor k , providing a level of confidence of approximalely 95 %

-o0o-
Equipment : Hot Air Oven Cert No.: 24TM634
Condition As-Recelved Used Item Page: 20of 3
Reference : 2403-05630C-3
Procedure Used -
C ion were using calibration pr CP-0T02 ing to direct m:

method with Data Acquisilion which connected wilh Resistance Temperature Datector { RTD ) and
Thermacouple Type T
The temperature scale used was based on ITS-80.
Conditlon of this result of callbratlon
1 Reference slandard Instrument:-

Instrument Serial No. Cert, No. Traceable Due Date
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2 This certificate is valid only to the item calibrated on dale and place of calibration
3 This ification is to the Ir i System of Unit

Remark : TPA : Technology Promotion Association { Thailand - Japan )
(*) Without Adjustment

Functlon of UUC* : Temperature Source
Fresh alr setting : Close Environmenl
Beginning | Finished
Temp (*C) 27 | 27
REL Humid ( % ) 53 | 59
AC Supply { Volt )
Ret Std IDNo : @
H Callbration Point
Posfllon: (180)°C (104)°C
18-18TC-01  18-18RTD-01
16-18TC-02  18-18RTD-02
18-18TC-03  18-18RTD-03
4 16-18TC-04  18-1BRTD-04
Probe Installation Detalls Dimension of Chamber : 5 18-18TC-05  18-16RTD-05
2= 50 cm b= 040 m 6 18-18TC-06  23-18RTD-06
b= 50 cm W= 056 m 7 18-18TC-07  18-18RTD-07
c= 50 cm H= 048 m 8 18-18TC-08  22-18RTD-08

Capacily = 011 ms 18-18TC-09  18-18BRTD-09

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX.0-2719-0484

Certificate of Calibration Cert No: 247H634
Page: 10of 3

Equlpment : Hot Air Oven

Manufacturer : Memmert

Model ; UF 110

Serial No : B423 0853

ID No : RYG EN0213

Submiltted by : ALS Laboratory Group (Thailand) Ca Ltd (Rayong Branch)
616/10 Moo 5 T Maenam Khu,
A Pluakdaeng,
Rayong 21140 Thalland

Locatlon Oven Room

Recelved Order : 21 March 2024

Callbratlon Date : 21 - 22 March 2024

Amblent Temperature (26£10)°C

Relative Humldity : {5030)%

Callbrated by : Man Pattanapongpaiboon

Approved by : $M

Approved Signatory
{ ) Pornthippa Tameyakul
{ ) Unnopphol Harachal
/) Suwit Imjai

Issue Date : 23 March 2024

The Uncertalntles are for a confldence probabllity of approximately 85%

This cartllicale may nal be reproduced ather han In full, excepl with the prior written
Approval of the head of Corporale Services 3 : Equipment Calibrallon and Testing Services

Equlpmenl : Hot Air Oven Cert. No.: 24TM634
Conditlon As-Recslved Used Item Page: 30of 3
Reference : 2403-05630C-3
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air selting : Close
Temperature
Point Setting stabllity uniformity Factor
°C (°C) (9} k
1040 | 1040 | 0065 052 09 2
1800 | 1800 | 020 12 20 2
Callhfﬂlicn °C Uncertainty
Point
(°C) 5 | 6 7 8 9 (ref.) (2°C)
1040 1037721103730 104283 103 BOE 103 798 042
1800 180 1271180 138 180895 179 31% 180211 11
Average* : The average of 30 values in each position
Temperature slabllity : One-half of the greatest i of at any one sensor
Temp : The il 1 of at any sensors and the measured

temparature at the reference location which are observed at the same Ume or at as close an observation time as
possible to determine the temperature pattern or homogenelly within the chamber under steady-state conditions
Overall Varlatlon : The Difference of the maximum and minimum measured temperatures ihroughout observation
Uuc 1 Unlt Under Calibralion
Note : The reported uncertalnty of measurement was included stabllity and excluded uniformity

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

-o00o-



Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 16110, Thailand
Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www scieco co th  E-Mall : calibrale@scg com

@ISCG

NSC-TISITIS 17025
CALIGRATION 024¢

Cerlificate No. T250454 Poge 1 of 3

Certificate of Calibration

Equipment Chamber ( Oven )
Manufacturer MEMMERT
REVIEW BY
Model UF 110
APFROVED BY
Serial No. B423.0853 l ’
nes caL pate 1alovidl
Customer Code RYG EN0213
ID No. T5884A5

Customer ALS Laboratory Group (T'hailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140
Customer Location : ENVIRONMENT LABORATORY

Date of Receipt 12 March 2025

Calibrated By Sujjar Naknakred ( Site Calibration Manager )

Approved By %‘ZJ Boonchai Suriyawong (Site Calibration Manager)

Date of Issue 1 1MAR 7005
The uncertainties are for a confid probabillty of app! y 95%.
This is issued In with the of granled by lhe Thai Laboralory AceradHation
Scheme which has assessed the measurement capablllty of the yand its to natlonal d

and to the unlts of measurement realized al the corresponding natlonal standard laboratory. This cerlificate may not be
reproduced olher than in full except with the prior written approval of the Melrology.

FM-L14 119180866

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T Banpa, A Kaengkhoi, Saraburi 18110, Thailand

@ISCG

NSC-TISLTIS 17025
CAUBRATION 0241

Certificate No. T250454 Page Jof 3
Calibration Report
Chamber Edge
H
w
Remark :  Intemal Dimenslons of Chamber : W (Width) = 6 cm , H (Hesght) = 48 cm and D (Depth) =40 an
Size of Installed Sandard sensor number 27 CH1 10 number 27-CHA A=Sem b=5¢m and c=Scm
Size of Installed Standard sensor number 27 CHY : Wi2 =56 ON /2, H2 = 48 emJ2 end D2 = 40cm 2
Average Slandard Reading sl each position [*C)
Calibration Point 27CH1 27-CHZ 27-CH3 27CH4 ZT CHS 27-CHe 27-CH? 27-CHB 27CHY
104 103 84 104 10 104 10 104 48 10273 104 14 10385 10357 104 22
180 17941 17992 180 B0 18137 17854 17952 178 82 17941 18031
Chamber { Oven ) Temperature Distribution
Reading (*C } Coverage
Setiing ¢ Uncerainly {2 °C )
Average Foctor k
1040 1039,109 1040 104 01 oos 065 042 200
1800 1800 1B0 01 017 126 049 200

= The quoted uncemainty exclude "uniformity”
The calibration result apply anly the above calibraled llem
The resull of test was found accurate as shown on date and place of test only

e reported enpanded uncertainry is based an a standard uncenteinty mulliplied by a coverage lactar k which for a L-distribution, prowding

do

ApprovedBv. T "7

a level of confidence of approzimately 95 %

FM-Li51)8/18-08-66

@ISCG

Certificate No. T250454

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T Banpa, A.Kaengkhol, Saraburi 18110, Thailand

NSC-TISI TI5 17025
CALIBRATION 0722

Page 20of 3

Calibration Report

Equipment : Chamber ( Oven )

Date of Calibration
Environment

19 March 2025

Temperature : 26,5269 "C
Line Veltage : 2239-2313 V
Relative Humidity : 55-65 %RH

)

Condition of this results of calibration :

[N}

[

s

w

This was by insert nine detectors into its chamber |, the other ane
resistance thermometer detector use for ambient The cali was done in

to WI-120 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 )

All data show below were final values and the initial dota from customer request  The temperature scale used
was bascd on ITS - 90

Reference Standard Instrument :
Instrument Model Instrument No. Certificate No Due Date
RTD 100 ohm 27-(CHI-10) T240709 19 Aprif 2025
DATA LOGGER 34970A T149 T240709 19 April 2025

This certificule is traceable 10 :
National Institute of Metrology { Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244 )
Condition of calibrated item : good
Equipment Description :
Time Constant | Hour __ 44 Minwe Al__104 °C
Fresh Air Demper [ ] Open DMin D Medium D Max
@Closc

[ INot Aveilable

Adjustment

() without adjustment ( X ) afler adjustment

Approved

FM-L15 118/18-08-66

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-9484

Cert No: 24TM835
Page: 10of3

Certificate of Calibration

Equlpment : Water Bath 7_ 1 [

uip REVIEW BY éal(/fa A

Manufacturer : Memmert

Model : WNB22 APPROVED BY

Serlal No : L513 0848 21/09/25
NEXT CAL DATE

ID No. : RYG EN0O81

Submitted by : ALS Laboratory Group (Thailand) Co Ltd (Rayong Branch)
616/10 Moo 5, T Maenam Khy,

A Pluakdaeng,

Rayong 21140, Thalland

Location Wet Chemistry Lab

Recelvad Order ;
Callbration Date :
Amblent Temparature :
Ralative Humidity :

21 March 2024
21 Mareh 2024
(26+10)°C
(50£30)%

Callbrated by : Man Paitanapongpaiboon

Approved by : %gﬂd

Approved Signatory
()} Pornthippa Tameyakul
{ ) Unnopphol Harachai
(A Suwit Imjai

Issue Date : 23 March 2024

The Uncertalntlea are for a confidence probabllity of approximately 95%

This certificate may not be reproduced other than in full, excapt wilh the prior written
Approval of the head of Corparate Services 3 : Equipment Calibratlan and Testing Services



Equipment :

Conditlon As-Recelved :
Reference :

Procedure Used ;-

Water Bath
Used Item
2403-05630C-4

Cert, No : 24TM&35
Page: 20of3

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Dala Acquisition which connected with Industrial Platinum Resistanca

Thermometer { IPRT )

The temperalure scale used was based on ITS-80

1 Reference standard instrument:-

Instrument
1) Data Acquisition

Serlal No. Cerl. No. Traceable Due Date
MY57013711  23LM115 TPA 11 Jul 2024

2 This certificale is valid only to the item calibrated on date and place of calibration
3 This certification is traceable to the International System of Unil.
Remark : TPA : Technology Promolion Association { Thalland - Japan )

Function of UUC* :

() Without Adjustment
Temperature Source

Heat transfer medlum used :  Water

Environ
i°ch Volt
3ealnning of Callbrailon 25 55
25 57
Ref Std
Position : ID No:
4803988-001
1 2 2 4803988-002
4 Stret) 4803986-003
4 4803986-004
Front

@/SCG

Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T Banpa, A Kaengkhoi, Sarabun 18110, Thailand
Saraburi Tel : +66 3627 3096

Fax :+66 3627 3100 ¢ P
Bangkok Tel: +668 92056851, +669 8247 2360

Website : www scieco co th  E-Mail : calibrate@scg com

Certificate No, T241120 Page 1 of 4
Certificate of Calibration
Equipment : Chamber ( Cold Room )
Manufacturer MODULAR
Model : IREVCOHCOO REVIEWEY 1
Serial No. C00351459 AEPROVEDEY
g las

Customer Code
1D No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Datc of Issuc

NT (T CAL BA

RYG ENO184

T1939AS

ALS Laboratory Group (Thailand) Cv.,Ltd. ( Rayong Branch)

616/10 Mao 5 T.Macenam Khu,

A.Pluskdaeng, Rayong 21140

Laboratory

5 June 2024

Sujjar Naknakred ( Site Calibration Manager )

[@;%{Qiccclla Phisassutthiku) (Cemperature Calibration Manuger)

17 JUN 2024

W

Equlpment : Water Bath Cett No : 24TMB35
Condltion As-Recelved  Used Item Page: 30of 3
Reference @ 2403-05630C4

Result of Calibrallon:-  (*) Without Adjustment
Temperalure Source

Ca braton uuc uuct

point Setling Reading

(°CH r°ca 1°CH 1 2 3

850 850 84 428 84424 84 482 84 507

Callbrailon Uniformity  Stability Coverage

point Factor

t°ch (°CcH (£°CH k

850 019 o1 2

Average* : The average of 30 values in each position

Uniformity : The maximum dil of at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an obsarvation tme as possible
to determine the temperature pattem or homogeneity within the chamber under steady-state conditions

Stabllity : One-half of the greatest maximum dil of d al any one probe

uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stabllity and excluded uniformity

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

-00o-

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T Banpa, A Kaengkhoi  Saraburi 18110 Thailard

ISCG

Certificate No T241120 Tage2 of 4

Calibration Report
Equipment

Date of Calibration
Environment

Chamber ( Cold Room )

11 June 2024

Temperatmre @ 23,1-24.1 °c

Line Voltage @ 222.3-2263 V
Relative Humidity : 35-65 %RH

Condition of this results of calibration ;

| This equipment was calibrated by insert nine slandard thermocouples type T inlo its chumber |, the uther une
standard thermecouples type T use far ambicnt The
10 WI-120 ( based on ASTM E145-94 { Renpproved 2001) and AS2853-198G )
All duta show below were final vilues and the inétial data from customer request The tenperalure scale used
was bused on [TS - 90

2 Relerence Standard Instrument :

was done in

Istrument Model Insrumeni No Cenrtificoie No Due Date
1C TYPET TNIGI-TNI70 T2407)3 19 April 2025
TC TYPLT [N171-TNI¥0 T240713 19 April 2025
DATA LOGGER 34970A Tl29 T240713 19 April 2025

"

This centificate is traceable Lo :
National Institute of Metrolagy { Thailand ) through Metrologicul Center ( NSC-T Ni-TIS 17028 CALIRRATION 0244 )

4 Cond von of calibrated jlem : good
Equipment Desciiption :
Time Constan! 3 dlowr __ 30 Mimue At ‘c
Fiesl Ait Dusper (] Open [_JMin  [[] Medium ] Max
Close

"

Adjustment @

() without adjustment ( X ) afier adpstment

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in with the i of granted by the Thai Laboralory Accreditation
Scheme which has assessed the measurement capability of the laboralory and its Lraceability lo recognized nalional standards
and 1o the units of measurement realized at the comresponding nalional slandard laboratory  This cerlificate may not be
reproduced other than in full excepl wilh the prior writlen approval of the Melrology

[RESERI DAY

Approved



©

Certificate No. T241120 Page 3 of 4

}SCG Metrology @ ’SCG Metrology

SCI ECO Services Company Limited SCI ECO Services Company Limited
33/2 Moo 3, T Banpa A Kaengkhoi, Saraburi 18110, Thaland 332 Moo 3, T Banpa, A Kaengkhoi, Saraburi 18116 Thailand RA

Certificate No. T241120 Page 4 of 4

Calibration Report Calibration Report

Measurement Results:

A
A Avernge Stundard Reading at each pusition (°C)
Culibrutiun Puint TNI6I TN162 TNI63 TN164 TNI6S TNI66 TNIET TNIG8 TNIT0
SF 273270 277278 299 235 309 321 308 290
’ N TNIZ2 INITA TNIT4 TNITS IN1T6
4 =r 339 300 291 28l 342 342
e £
-
4 - - "
’ Chamhber { Cold Ruom ) Lemperature Distribution
F 4
1€ ® = 20 24 ER] 207 132 13 202 200
C=Centre, Centre of Face A=Comer, [=Centreof Edge
* The guoled Lnsertasnty enclude ' umformity *
1C TNI61 ur = TNITI The calitbraion result apply only the abave calibrated 1en
N 18162 1F - TNITZ The tesult of test was found ecurate 2 shown on daie and place of fes onls ‘ N
Thie reperted expanded encertainty i based on ¢ sturdind uncertainty mulplicd by a coverage fastor k which for a -tisiribatior, pros iding
JA TN163 134 = INI73 u leve] of confidznee uf gpprosim iely 95 %
dr TN164 1A = TNI4
- Vo
54 = INI6S 15F = INUTS Approved 0
6A TNI66 L6E = INI7G
7F TN167
8F IN168
9A TN169
WA = INITO
Approved
ENENES TP Itees FM-LES 1
Certificale No  C06230441 Page 2of 3
Certificate of Calibration Gallbration Resuls:
NS 15 17075 Without Adjustment
piel
W Accun » The spectral bandwidth of Std d ULK
Equipment: SPECTROPHOTOMETER Certficate No:  C06230441 avelength Accuracy (nm), The s a0 et2nm and UUC at2 nm
Standard Wavalength Unlt Under Calibration Correction Uncerialnty
Model: DR6000 Issued Date: 19 September 2023
41 3
SerialNo (orID}: 1627845 (RYG_ENQOS7) Job No: WO-00005362 861 “18 o8t 013
Manufacturer: HACH Page: 10f3 53666 5366 008 013
Condition: In Condition 637 98 6383 032 013
748 48 7487 022 013
Customer: ALS Laboratory Group (Thailand) Co ,L1d. {Rayong Branch) 807 03 807 4 037 013
616/10 Moo 5 T Maenam Khu, Pholometric Accuracy (Absorbance)
A.Pluakdaeng, Rayong 21140, Thailand REVIEW BY Wavelength Unil Under Ceflbration Correction Uncertalnty
B 0 0000 0000 00000 00045
Environment Condition: ~ Temperature 2239 °C S APPRDVED BY 02930 0289 00040 00045
420 nm
Humidity 653  %RH Ed %RH 05168 0518 -0 0022 045
nerS o 18 [ Iag o0
10298 1028 00008 00045
Callbration Place: ALS Laboratary Group (Thailand) Co ,Ltd (Rayong Branch) (Wet Chemistry) 0 0000 0000 0 0000 0,0045
616/10 Moo 5 T Maenam Khu, o 02867 0283 0 0037 00045
nm
A .Pluakdaeng, Rayong 21140, Thailand 05073 0508 00017 00045
10083 1007 00013 00045
Callbration By: Mr.Nattapat Rungrueang 0 0000 0,000 00000 00045
Calibration Date: 18 September 2023 65 02516 0250 00018 00045
nm
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 367-04 04505 04862 -0 0028 00045
Traceabltty: This certificate is traceable Lo the CRM maintained by Nalional Institute of Standards and 09334 0933 00004 00045
Technology (NIST) lhrough Stame Scientific Limited D 0000 0000 0 0000 D 0045
The slandard for Wavelength Cerlificale No 111583 and 111584 461 0 2461 0245 00011 00045
nm
The slandard for Photomelric Certificale No 9114984 and 111588 04652 0466 -0 0008 00045
The standard for Stray light Certificate No 111586 and 111585 09468 0848 00008 00045
The standard for Spectral resolution Certificats No 111587 0 0000 0000 00000 00045
0.2584 0259 00004 00045
05040 0505 -0 0010 00045
10032 1002 00012
(Mr Natlapat Rungrueang) (Mr. Nitinun  Srihawan) 00045
Person in charge Authorized signatory ¢ 0000 0000 00000 00045
This cartificale I lssuad the units of measurement scooring 1o tha kterational Systam of Unita {ST) N provides castsitty of measurament o inlsmatonal or 02579 0257 0 0008 00045
The measuraman Lincertainty slaled I the expandad uncartainty which ls obtaied om lhe standard uncartainty mustpked by tha coverspe (actor (ka2 to 04971 0497 00001 00045
peviie 8 lovel of confidance of appraxtmatsly 95% N s detarmined in accordanca with the Cuide 10 Expression of Uncertainty in Meswremen (GUM) 00720 0971 00010 00045
These resultz may be mftecled by devintions trom specfied conditions The resutts ralaia only to Lhe ems lested calmiad o sampled The report shall not be
roproduced axcep In full whthout spproval of DKSH Technoiogy Limed
1A bmotiow umu Tt vin 148 Mt v TuTad 4o
DICSH Techvoiomy Linasd DXSH Tacrrasagy Limead
"z 10980
ﬁfﬁﬁmmm B-‘Iﬂlm::).m me N o

Delivering Growth - in Asiz and Beyond CAL-FM-CO-15 12 Sep 2022 Oetivering Growth - in Asia and Beyond CAL-FM-COB-15: 12 Sep 2022



DKSH

Cerlificate No : C06230441 Page30f 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absarbance)
Wavelangth Unit Under Callbration Correction Uncsrialmty
© 0000 0000 00000 0.0080
235 nm
07355 0737 -0 0015 0 0080
00000 0000 00000
257 nm
08574 0857 00004
00000 0000 00000 0 0080
313 nm
02864 0.250 -0.0036 0.0080
00000 0000 00000 00080
06374 0637 00004 0.0080
Stray light ™
Standard: cut-off UUC: Wavelength (nm) UUC: Tr (%T) (A
280624011 nm 2606 13 1886
39144 +/-011nm 391.4 13 1886
Spectral Resolullon *
Nominal Concentration 0 02 % viv Peak Trough Ratio saw
Standard Wavelength {nm ) 268 686 286 69 138 200
UUC: Wavelanglh (nm) 2682 266 1
Sid Absorbance { A) 0 4566 02780
Absorbance ( A} 0413 0300

Calibration Marked " Not TIS) Accrediled " in this Cerlificale have been included for complelenass

The End of Certificate

ORSH Tocrmokogy Limksd

10260

2533 il Romd, Bangchal, Phusihanong Bemgioh 10280
: 7000 Ema

Delivering Growth - in Asia and Beyond CAL-FM-COB-15: 12 Sep 2022

DKSH

Certificate of Calibration

Equipment: SPECTROPHOTOMETER Cerlificale No: C06250108
Model: DR&000 |ssued Date: 18 March 2025
Serial No {or ID.): 1627845 (RYG_ENQD37) Job No: WO0-00064379
Manufacturer: HACH Page: 1 0of 3
Condition: In Condition
Customer, ALS Laboratary Group (Thailand) Co ,Ltd anab
616/10 Moo 5 T Maenam Khu, ﬁ—
A Pluakdaeng, Rayong 21140, Thailand APPROVED BY 9 R
NEXT CAL DATE .“.[.MI%
Environment Condltion: Temperature 244 °C
Humidity 608  %RH 35 %RH
Callbration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
{ Wet Chemistry Lab )
616/10 Moo 5 T Maenam Khu, A.Pluakdaeng, Rayong 21140, Thailand
Callbration By: Mr.Preacha Phooarsai
Callbration Date: 18 March 2025
The Method used: In house melhod, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Tracesbllity: This i is able lo the CRM by National Instilute of Slandards and

Technology (NIST) through Slama Scientific Lumiled
The standard for Wavelength Certificate No 111583 and 111584
The standard for Pholomelric Cerlificate No 9114984 and 111588
The standard for Stray light Certificate No 111586 and 111585
The standard for Speciral resolulion Cerlilicate No 111587

(Miss Kaewkan Suradech)
Person in charge Authonzed signalory

The corlficato is sued tha unila of mensuromont according to the Inlemational System of Unils (Sl) 1t provides traceabilly of measuroment to intematonal or
national standard or oiher racognized natlonal standard labaratories.

The messurament uncadtanty stated & he eanded uncaslzinly which 15 obsned fram the standard uncarisinly multplied by tha cavaraga factor (k=2)
povide & lavel of confidence of approximalaly B5% H s colarmined in accordance wn Lha Guide (o Exprassian of Unzartarnly in Maasuramen! (GUM)

Thase rasults may be ptlocled by devialons from specified condivons The results relate only 1o 1ne tlems lasied caldwated ar sampled Tha repor shial aul Ly
teproducet o1cept In fufl wilhoul approval of DKSH Technology Limied
18 RomoAion i TuTAD dyin
DXSH Tochnology Limhed
2502 raumidn bgIAN ARt AR 10250
2633 Supnurmya Rasd Hongcnah Pivakanong Homgesk 10260
Piung +68 26127000  Ermal wanlie

T
(Mr. Preecha Phaoarsai)

Delivering Grovth - in Asia and Beyond CAL-FM-COG-16 11 tar 2024

umsadausnmadsTatiinaay

DKSH

wpiluem: WO-00005382

wiaedosfia. SPECTROPHOTOMETER qu: DRB0CO wnuERSo: 1627645
A53980Y (31) ATINHDY {5)
18 Sep 2023 Fn3nTadR 18 Sep 2023 VWA
Und  nd Unf hind
Geoneral

= O 1. PRENysLASEY [m] [m]
[m] 2 mudspia ( gaelsfiieon, motu-uanetos) =2 o
= ] 3 v On - 10n 1rdoe (On-Off Swicth} = o
= u} 4. lun (Keypad) = u}
= n 5 wvuwe (Display, Screen Contrast) = (=]
O o 6  usviulvivi (Batlery Backup) >= 2 5 VDC O ]
0 [m] 7. @ TyREu Control) [m] [m]
ml 8 ATWUIRAL (Wavalength Check) = [m]
= n 9 uvssrtuflausy (UV < 3,000 hour} = m] 9.2 Hours
ml mn 10 unrAnflausk (Vistble < 5,000 hour) = n 741 5 Hours
™ ul 1 ainednuauAlBL1e (Carousel Module) 7l mn

pH Meter and Conductivity Meter
n a 12 2ibansn ( Electrode and Connection Cable ) ml mn
r [m] 13 s=diud1sa=Rulu Electrode {Level KCI) ] mn
[m] [u] 14.  drflafulrie Elecrode (Dust Protection Hood) ml r
[m] o 16, anfudifnTnse (Stand) [m] [m]

Tutidmetsr
o u} 16 mmwyuildiga (No Sample) [m} o
] O 17, SeéfumsHoIRTNYDNIEN (>= 2 5 i 3.0) [u] [m]

Automatic toator
o a 18 o O
O [m} 18.  Function Rinsing and Dosing O [m]
[m] [m] 20 sruviadtsasuReUNSASENaY (] O

\Wonuysmuunty :  *856 1nm=656.1nm
“486.0nm=485 Snm
Mr.Nattapal Rungrueang
Service Engineer

i e

2533 PUsNRAN UNTNHON emreTous Mo 1
2553 Skl Fnad, Eangchal, PhmEhancng Bangiok 1
Fhone +62 20307000 Emal;

Delivering Growth - in Asia and Beyond

Cerlificale No : C06250108

Calibration Results:

Without Adjustmsnt
Wavelenglh Accuracy (nm), The spectral bandwlidlh of Std al2 nm and UUC at2 nm
Standard Wavelength Corractlon
418 61 4185 on
536 66 5367 -004
637 98 6383 -032
748 48 7488 032
807 03 8075 -047
Pholomelric Accuracy (Absorbance)
Wavelength Unlt Under Callbralion Carrection
00000 0000 00000
02930 0291 00020
420 nm
05168 0518 -0 0012
10298 1031 -0 0012
00000 0000 0 0000
02867 0285 oom7
440 nm
05073 0508 -0 0007
10083 1009 -0 0007
00000 0000 00000
02516 0250 00016
465 nm
04595 0461 -0 0015
09334 0935 -0 0016
00000 0000 00000
02461 0246 00001
546 1 nm
04652 0466 -0 0008
09468 0948 -0 0012
00000 0000 00000
02594 0259 D 0004
520 nm
05040 0505 -0 0010
10032 1004 -0 0008
00000 0000 00000
02579 0258 -0 0001
635 nm
04971 0497 00001
09720 0973 -0 0D10
DXSH Tachaology Limiod

10260
252) Sukhurmd Hoap Oangchak Prvakhanang Bangiok 1060
Pron Ema wi

oo In3isna

Delivering Growh - in Asia and Beyond

CAL-FM-R31-03: 20 Jul 2022

DKSH

Page 20f 3

Uncarialnty
013
013
013
013
013

Uncertalnty
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
0 0045



DKSH

Centificate No C06250108 Page30l 3

Callbration Results:
Wilhout Adjustment

Pholometric Accuracy (Absorbance)

Wavalenpih Correction Uncertalnty
D 0000 0000 00000 00080
235 nm
07355 0738 -0 0025 00080
00000 0000 00000 00080
257 nm
08574 0857 00004 00080
00000 0000 00000 0 0080
313 nm
02864 0290 -0 0038 00080
00000 0000 00000 00080
350 nm
06374 0637 o004 00080
Stray light *
Slandard: cul-off UUC: Wavelength (nm} UUC: Transmisslon (%T) Absorbance ( A}
260 62 +/-0 11 nm 2606 17 1770
39144 +-0 11 nm 3914 14 1854

Spectral Resolutlon *

Nominal Concentration 0 02 % viv Peak Trough Ratlo SBW
Slandard Wavelength { nm ) 268 66 266 69 138 200
UUC: Wavelenglh (nm) 2682 2662
Std Absorbance ( A) 04566 02780
DUC: Absarbance { A) 0413 0298

Calibration Marked " Nol TSI Accrediled " in this Certificate have been included for compleleness

The End of Certlficale
ra——— .
DK Tochnology Livacd
2533 v W3Stttk T 10260
3533 5 kint R Barg=h Phiabhrrng Rangho 10760
e 662639 7X0  Eran Vietle watand

Delivering Growth - in Asia and Beyond

DKSH

Certificate of Calibration

Represent o Cerlificale of Calibraton No C29240007

Equipment: Block Dhgeslion Unit Cerlificate No: 29240011
Mode KT-20s Issued Date: 22 March 2024
SenalNo (criD)  5720210009/5770200073 Job No WQ-0002042¢
Manuflzclurer Geriardl Page: 1 0of 4
Condition In Condibion Digestion Block 20 noles

Cuslomer: ALS Laboratory Group (Thailand) Co Lld (Rayong Branch)

616/10 Moo 5 T Maenam Khu, A Pluakdaeng, Rayong 21140, Thailand

N

REVIEV/BY 1Y
Environmenl Condition  Tempcrature 25 “C B3 07 °C -
Humidity: B4 BRH = 47 wRH APPROVED BY
Valtage 225 VAC & 17 VAC (T CAL DATE
&l
Calibralion Place ALS Laboratory Group (Thailand} Co ,Lid (Rayong Branch)

( Wel Chemisiry Lab )
616/10 Moo 5 T Maenam Khu, A Pluakdaeng, Rayoeng 21140, Thailland

Calibralion By M- Thanalhorn Phuriook

Calibration Dale 11 March 2024

The Method used In house melhad base on by cemparisor wilh stanoard

Traceability: This certilicale 1s traceable 1o the SI Unils maintained by Natonal Instilute of

Metrology (NIMT), Triailand through N M Technical Center Laboralory (NTLY
Cenlificale Nc - TC22/0060

—_— [

[ !
O R T \‘%\_/
{Mr Tharainorn Phunook) (Mr Udon Srichana)
Person in charce Authonzed signatory
Theconficat 1 1oed fhe J11s €l MeaTLIe  1aTTUNY o 6 INlema kna Sys Ml Jis {0 5 SIACRADY Iy O measi £=aal S aieral 23

5 Ay at on
T IMCAS S OTOA LTCERAI ¥ Sl B € (e BXFANIES LTCRI 3 Hex 12115 O
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@ n 4 1una (Keypad) m}

mn 5 wunan (Display, Screen Confrasl) [u]
Spectrophotometer

[m] [m] 6 usediu v (Baltery Backup) >= 2 5 VDC [m] [m]
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mn B AuuInAu (Wavelength Check) =@ [m}

[m] 9 wuaviudiauas (UV < 3,000 hour) = [m] 13 5 Hours
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o n 17 méiunsdovdeuasuas (>= 2 5 lihu 3 0) O L
Automatic ttrator
[m} Im 18 @nw Pislon Buretles [m] [m]
(] Il 19 Funclion Rinsing and Dosing [m] [u]
[} [m] 20 ssuuvasiweuasgUnIalsenay [m] [m]

\Fonfuiauns :  * 656 1nm = 656 1nm
486 Onm = 485 7Tnm
Mr Preecha Phooarsai
Service Engineer
V16 Ruraosurs imwfutet 42n
HT Umhod
253 nunuAvIAu LT emmarv MmN 1075

2523 Sukhurm Road 02rgchoh Phiokharong engho 10760
o «56 2 100 Emal c Webslo Ingtang

Delivering Growth - in Asia and Beyond

DKSH

Cerlificale No  C28240011 Page 2ol 4
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Cerlificale No : C29240011

Calibration Results:

Loczlions
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380 380
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Mr Thanalhorn Phunook

Service Engineer
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Certificale No :

Indicating
c

365

29240011

3821
3797
37183
3801

3785
3783
a7g1
3801

3782
3772
3805
3606

3787
3777

The End of Cerlificate
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORFPORATE 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

Certificate of Testing

Equipment :
Manufacturer :
Model ;

Serial No :

ID Na. :
Raceived Date :
Test Date :
Refarence :

Submilted by :

Laboratory Condition :

Test Procadure :

Tested by :

Approved by :

{ ) Unnopphal Harachai
{ )Ponpan Paipim
{v/) Saithip Meangmai

Issue Date ;

DO Meler

Metiler Toledo
Seven2GO S9
©231550464

RYG FS0601

19 September 2024
20 September 2024
2409-0756DSC4

Cert No : 24TW201
Page.: 10f 2

REVIEW BY

APPROVED BY

PHhaya T

NEXT CAL DATE

SitS

20/09/25

ALS Laboralory Group (Thailand) Co ,Ltd Rayong Branch
616/10 Moo 5, T.Maenam Khu, A Pluakdaeng,
Rayong 21140, Thailand

Temperature (251 5)°C

Humidity (50£20)%
In - house method : CP-CH®

by G ison Techr

Walalak Sirithean

Sutky

ique with Azide

Approved Signalory

23 September 2024

Melhod



Cert No : 24TW201

Page: 2ol 2
Condition of this rasult of calibration
This ification is. to the i Systern of Unil through Lhe reference standards
laboralory of Industrial Calibralion Center, T romotion ialion {Thaitand-Japan)
Instruments Serial No. ID No. Certificate No. Due Date
1 Burette - 130BU10 23CG1172 22 Mar 2025
2 Balance 14233821 110RCO001 24MM131 04 July 2025
2 Standard Malerial :-
Material Manufactursr Lot.No. Assay
Sodium Thiosulfale 5-Hydrale AR KEMAUS 2203162447 99 6%

Result : Dissalved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 940132

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
{mgiL} (mgiL) (mg/L}
818 816 00045

This report was certified only for he instrument we lesled.lt is allowable to use for study
Inlend lo use for advertising and referral purpose is prohibited This repart may not be reproduced

atherin full, without writlen approval of Lhe laboratory

~olo-
Equipment : DO Meler with Sensor Cert No: 24LM155
Condition As-Received :  Used ltem Page: 2 of 2
Referenca : 2409-0756D5C-6
Calibration were conducled using in-house calibrati CP-0T01 ing to ison with

Industrial Plalinum Resistance Thermometer ( IPRT } inlo Temperature Bath
The lemperature scale used was based on ITS-90

Condition of this result of calibration

1 Reference standard inslirument:-

Instrument Serial No. Cert. No. Traceable ODue Date
1) Digital Thermomeler 2188080 231216 TPA 11 Oct 2024

2 This cerlificate is valid only to the item calibraled on dale and place of calibralion
3 This certification is traceable lo the Inlemalional System of Unil
Remark : TPA : Technology Promofion Associalion { Thailand - Japan )
(") Without Adjuslment

Function
[ i i uusn B Coverags
Ei Uncertai
Point Depth Temperatura Reading rer Uncertainty. Factor
c fmm ) c {cH (°C) k
200 80 200

UUC* : Unil Under Calibralion

The reporied uncertainly of measurement was based on a standard uncertainty mulliplied by a
coverage [actor k, praviding a level of confidence of approximately 95 %

-o0o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

53474 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG RANGKOK 10250

Certificate of Calibration cen No: 2am1s5

Page: 10f 2
Equipment : DO Meler with Sensor
Manufacturer : Metller Toledo
Modal : Seven2GO S9
Serial No : C231550464
IDNo : RYG FS0601
Submitted by : ALS Labaratory Group (Thailand) Co ,Lld Rayong Branch
616/10 Moo 5, T Maenam Khu,
A Pluakdaeng,
Rayong 21140, Thailand
Location : TPA On Sile Calibralion Laboratory
Received Order : 19 Seplember 2024
Calibrated Date : 23 September 2024
Ambient Temperature : (26 10)°C
Relative Humidity : (50x30)%
AC Line Voltage : (220:22)V
Calibrated by : Warakom Lemngagtrakul

&

Approved by :

() Ponpan Paipim
() Suwit Imjai

{/) Kunchit Promprat

Issue Date ; 25 September 2024

The Uncertainties are for a confldence probability of approximately 85%

writien
Services.
BKK EL0037
Agilent Technolog es tThailadi Ln ned ~667 617 €A%
L CHULLANG BLDG 220 O A ~B62 632 4133
Agilent Technologies cec snt@aglent can
Gangbok 18230 Thailane ‘We www.agilentcom chem
Customer Contact:
ELS Laboratory Greup (Thailand) Co
ld Kead Off:ce Customer Purchase ;
Order Number: a3

Lhianakan BJ
Suan

! Service Request Date:

TAX (D : 010354G004859

Chanattagarn Imchom@alsgiokal com

27603068
1 Service Order; Service Conlirmalion:
6006676021 6905876103
Invoice To:
ALE Labo:atory Greup (Thailsnd! Cc
L7d Head Dffice
Prat nanakan £¢ PRarLhanakas 25 REVISW BY ‘?‘“"f‘ -

atthonakan

AFPROVED BY

HNEXY CAL DATE

Delivary Sif Custcner Contact Cenzer
ALE Laboratory Greup (Thaziandi €¢  ConiactE mal coe smt@agilent com
Led Head Dlfice Cantaci Talephone +862 637 6363

Contact Far +662 612 4334

28 Phatlhanakan wa
ran Knet 3uan

=

Leair mote soout Agilznt s Special G lers Preducta Semvices anc our
fall sune uf 4vera ory prodissuy ty sciutian s o e 284 for you
aoplizations nd workllovs V 31 us at wway egilenteam. chem

Cibawc k& Aan: » Aancy ORIGINAL
36 ntarchar gu 71 u g Sakuny tead Klon 1vey au

Sul s ana Jistncs Dangkod M D Thailary

£ez Np 012 4452 907

TH: < rung Thar Bane PCL

Siam g1 ate Kr_316/1 2 Fama | Rd Pabwinean € 1030

Thruard

Page | nl 1



Sarvice Instrument:

Model Model Description Sarial Nomber System Handle Parent Assat
Number
SYS 10- ICP-DES 5100/511D System
5100
GBO10A Agilent 5100 SVDV ICP-QES MY1E010005 ICF OES 6100 5YS-10-5100
Qnartematar
*0ES 6100 $YS5-10-5100
Sarvice Items:
1000 EOQ Enterprise Dperational 100 | Agreement 22082024 2309 2024
Qualification Enlitlement
{100%
I eavared
1010 6610030100 Bottie ICP-0ES Waveca 100 Agreement
soln 600mL 6 ppm Entitlement
100%
cavered
1020 5190 7000 Calibration blank 100 Agreement
solution 5pct HNO3 Entitlement
0%

Page 20f3

Metrological Center
SC SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +G6 2 586 5109
E-Mail : calibrate@scg co th

CEMENT-BUILDUG

Websile : www.scieco co th

Certificate No. T231676 Page 1 ol 6

Certificate of Calibration

Equipment HEATING BLOCK

Manufacturer Environmental Express

Model SC 196 reviewsy (*Haporn C
Serial No. 6974CECW3285 seseoveosy Sl
Customer Code BKK EL0054 werron ome 2210215
ID No. T5306A3

Customer ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, T h kan Rd., Khwaeng Phatthanakan,
Khet Sunn Luang, Bangkok 10250

Customer Location

Acid Digestion Lab

Date of Receipt 13 September 2023

Calibrated By : Sanee Musikawan ( Site Calibration Manager )
Approved By : i; /Sujjar Naknakred (Site Calibration Manager )
Date of Issue : _26 SEP W00

The inties are for a probability of approximately 95%.

This Certificate is issued in with the itions of granled by the Thai Labaratory Accreditalion

Scheme which has assessed the measurement capability of the laboratory and Its traceabliity to recognized natlonal
slandards and 1o the units of measurement reallzed at the corresponding natlonal standard laboratory This centificate may
not be reproduced other than in full excapl with the prior writlen approval of the Metrologlcal Center

1 M-L12 K9 30-08-37

WISCG

Service Conlirmation Number: 6905876102

Prablam Deseriptioa:
WU-00Q-10-5100 5001253655

Sewlice Provided:

Complete OGHW §100ICPOES
Equipment ID: BKK_EL0037, all test passed

Service Overview Code:

Diagnosis Code: Scheduled Service

Reported Hoors: Travel Hours:

4.0 20

Customer Field Service Customer Field Service Date;

Representative Name: Representatlve Slgnature: 23Sep 2024

Suwan Onkhom \ O

Customer Name: Date:
23Sep 2024

Page 3 0f3

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
E-Mail : calibrale@scg co th

CEMENT-BULDIN MATERIALY

Websile : www.scieco co th

Certificate No. T231676 Page 20of 6

Calibration Report

Equipment HEATING BLOCK
Date of Calibratien 22 Scptember 2023
Environment Temperature : 21.8-23.1 °C

Condition of this results of calibra

o

n

w

Line Voltage : 221.6-2263 V
Relative Humidity : 55-65 %RH

ion :
This equipmenl was calibrated by inserl 20 standard (hennocouples Lype T into its chanber |, the other ene

stundard thenmocouples type T use for mmbient The calibrution was done in

o WI-T20

All duta show below were final values and the initial daw (rom customer request The Llemperature scale used
was based on ITS - 90

Reference Standnrd Instrement

[nstrument Model Insirument No Cenificate No Due Date
TC TYPET TN21-TN30 T230014 17 January 2024
TC TYPET TN31-TN4Q T230014 17 Junuary 2024
DATA LOGGER 34970A 1151 T230014 17 Junuary 2024

National Institute of Metrology ( Miniland } through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244 )
Condition of culibrated item : good

Equipmeni Deseription :
a

Time Constant 2 Hour 20 Minute At 95 C
Fresh Air Damper I:’Open I:IMIH DMedium EI Max
DCIosc
Not Avajlable
Adjustment
{ ) withoul edjustment ( X '} after adjusiment

Approved

FM-L15 108:30-05-57



Metrological Center Metrological Center

@‘ SCI ECO Services Company Limited SCI ECO Services Company Limited
} 33/2 Moo 3, T.Banpa, A.-Kaengkhoi, Saraburi 18110 33/2 Moo 3, T.Banpa, A Kaengkhot, Saraburi 18110

Telephone : +662566 57924  Fax : +66 2 586 5109 Telephone : +66 2 586 57924  Fax : +66 2566 5109

Websile : www scieca.co th E-Mail : calibrale@scg.co th Website ; www scieco co.th E-Mail : calibrate@scg co th
Certlficate No.  T231676 Page 3 of 6 Certificate No T231676 Page 4 ot 6
Calibration Report Calibration Report
Calibratian Point Average Standard Reading at cach posttion (C )
RI Holel-Hole6  TN2{ TN22 ™23 ™24 TN2S TN26
CAL POINT M 9501 9441 9520 9541 9451 9517
95 M 9457 9395 9475 9492 9400 un
Averaee 9479 9418 949§ 9517 9126 9495
R2 loleT-Holel2  TN27 TN29 N9 TN30 N1 TN32
» 9536 9543 9519 9516 9535 9497
M 9194 9495 9372 9471 9450 9457
Avernge 9515 9519 9196 9494 o513 977
RY Holeld-Hnleld  TN33 TNM IN35 TN36 ™37 TN3R
M 9537 9550 9522 9521 9533 9531
M 9499 9509 9178 9452 9188 9496
Averane 9518 9530 9500 9502 9511 9513
R4 Holel9-Hale2c  TN39 TNAD TNz TN22 TN23 TN24
Max 9559 9142 9152 9424 9463 9167
M 9521 9106 9413 93x8 9423 9127
9540 9424 9433 9405 9445 947
RS Holc25-Holed  TN2§ TN26 TN2? ™28 TN2Y TN
M 9519 9538 9293 9530 9514 9503
M 9483 9503 9256 9495 9479 9170
™ Averoge 9501 9520 9275 9512 496 9487
3 RE N3 TN3Z IN33 TN34 TN3S TN36
M 2463 9490 9477 943 9324 9317
M 0121 9455 9444 9394 9192 9356
Avemge 9143 9472 9160 9414 94 0K Y371
R7 Holc37-Holed?  TN37 TN38 TN39 IN4O ‘IN21 TN22
M 9130 9444 9404 9381 9489 9535
M 9395 9105 9367 9338 9139 990
9413 9424 9356 9365 9461 9512
RS Holed3-Holedf  TN23 TNZ4 TN2S TN26 TN2T TN28
M 9599 9563 9528 9529 9545 5487
FRONT CONTROL » 9557 9518 9482 9484 9499 9448
A 9578 9539 9505 9507 9522 9468

Approved By.
Approved By .

FM-LI3 10 30.05-57 FM-L13 109730-05.57

Metrological Center Metrological Center

SCI ECO Services Company Limited @ ’ SCI ECO Services Company Limited
33/2 Mao 3, T.Banpa, A Kaengkhoi, Saraburi 18110 \ ) 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +66 2 586 5109 Telephone : +66 2 586 57924  Fax : +66 2 586 5109

(CEMENT- BLALINYG MATERALS

Website : www scieco co th E-Mail : calibrate@scg co th Website : www.scieco co th E-Mail : calibrate@scg co th
Certificate No T231676 Page 5 of 6 Certificate No. T231676 Page 6 of 6
Calibration Report Calibration Report
Calibration Point Average Standard Reading at each postiion ('C }
RI Holel-Holes  TN21 TN22 TN23 TN24 TNZ5 IN26
CAL POINT M 10523 19432 10543 10525 10444 10527
105 M 104 94 103 95 10515 105 04 04 104.96
Average 105 09 104 13 10529 105 15 10428 10512
RZ Ilole7-Holelz  TN27 ‘TNZB TN2Y IN3¢ TN31 TN32
M 105 30 105 12 10518 s 22 105 12 10516 HEATING BLOCK Temperuture Distribution
M [ 15192 10496 10500 19492 10497
Avemge 10520 105 02 10507 0s 10502 105 06
R3 Holcl3-Holel6  TN33 TN TNAs TN36 TN37 TN3IEB
Max 10557 105 61 105 02 10450 104 69 10519
M 10517 10537 10475 104 59 104 50 10500 1000 1003 1005 1ou4 026 asl
Avernge 10527 105 50 104 %3 104 69 104 60 10509
1070 1070,107 1 1071 019 078
R4 Hole19-Hole2d  TN39 TN4D TN21 TN22 TN23 TN24
Max 10531 10543 106 41 10471 10563 105 82
M 10508 10422 10615 10441 105 37 105 56
10519 10433 106 2K 10456 105.50 105 69
RS Hole25-ilole30  TN25  TN26  TN27 TN TN29  TN3B  The quoted umcerumiy exclude *umiformity
Mix 10695 10626 10334 10578 105 59 10587 The calibration result apply only the ahove calibrated item
A 104 67 1059 103 08 10556 10536 105 68 The nesull of lest was found aceurate s shown on date and ploce of 1t only
3 32 s 67 10548 10577
R6 HoldL-Holed 131 N2 N33 ™ N3 NI The reponied expunded uncertunty is based on o standand uncectainty muliplied by o coverage factor k which for a t-distribution providing
M 10475 104 86 104 80 10520 10450 10439 a level of confidence of approximately 95 %
M 10354 10463 10459 105 00 10432 10418
10465 1047 104 69 1051 10441 104 2%
R? Hole37-Haled:  TN37 TN3§ TN39 TN4D ™21 TNZ2
N 104 30 104 50 10485 104 65 lo4 8 10485
3 1040 10472 10 66 104 49 104 63 10452
Averuge 10419 1043] 10475 104 57 10476 104 68 Approved By.
RS Holed3-loledf  TN23 TN24 TN2S TN26 TN27 N2
Max 10571 105 85 105 39 105 61 10542 10519
M 10545 105 61 105 14 10527 105 1B 10494
105 58 10573 10527 105.44 10530 105.07

Approved By. i;

FM-L 13 10¥ 30-03-57
FM-LI3 (08 30-05-57 ML



Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 57924  Fax :

+66 2 586 5109

E-Mail ; calibrale@scg co th

Certificate No. T250355

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Reccipt
Calibrated By
Approved By

Date of Issue

Pape 1 of 6

Certificate of Calibration

HEATING BLOCK
Environmental Express
SC 196
6974CECW3285

BKK EL0054

T3306A3

[(ARCERIY

: ALS Laboratory Group (Thailand) Co.,Lid.

104 Phatthanakan 40, Phatthanakan Rd ,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

: Acid Digestion Lab

26 February 2025

Atiphong Rongrat ( Technician }

B

1 7 MAR 2005

/Boonchai Suriyawong (Sile Calibration Manager)

The uncertalntles are for a confidence probability of approximately 95%.

This Is lssued In

with the of

Scheme which has assessad the measursment capabllity of the

standards and to the unlls of

granted by the Thai Laboratory Accreditation

natlonal

realized at the

y and fls to
natlonal standard laboratory This certificale may

not be reproduced other than In full except with the prior writien approval of the Melrologlcal Center,

O

Certificate No. T250355

Approved Bv.

FM-I 12 109/10-05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax :

Websile : www scieco co lh

+66 2 586 5109

E-Mail : calibrate@scg co.th

Page 3 of 6

Calibration Report

FRONT CONTROL

[N

FM-L13 [08/30-05-57

‘CEMENT- GLNLOWIO WATERIALE

Certificate No. T250355

Metrological Center

S SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telophone : +66 2 5686 57924  Fax : +66 2 586 5109

E-Mail : calibrate@scg co lh

Calibration Report

Equipment HEATING BLOCK
Date of Culibratlon 4 March 2025
Environment Temperature ; 24.4-24.9 °C

Line Voltage : 221.6-2263 V

Relative Humidity : 55-65 %RH

Condltion of this results of calibration :
1. This cquipment was calibrated by insert nine standard thermocouples type 1 inlo its chamber , the other one

standnrd thermocouples type | use for ambienl

to WI-T20

The

Page 2 of 6

was doue in

All data show below were final values and the inilial data from customer request , The temperature scale used

was based on ITS - 90

2 Relerence Standard Instrument :
Instrument Model
TC TYPET
TC TYPE']
Eie 1YPET
TC TYPET
DATA LOGGER ~ 34970A

w

I'his certificale is traceable (o :

Instrument No
TN221-TN230
IN231-1N240
TN2d1-TN250
TN251-TN260
T193

Cetificate No

T240712
T240712
1240401
T240401
T240401

Due Date
19 April 2025
19 April 2025
16 Murch 2025

16 Murch 2025
16 March 2025

National Institute of Mctrology ( Thailand ) through Meirological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244 )

o

Condition of calibrated item : good
Equiptment Description :
Time Constant 2 Hour
Fresh Air Datnper [___| Open
Close

40

[Cmin

[XINot Available

w

Adjusunent :
() without adjustment

Rt

Approved Rv.

Minute At

[] Medium

95

o

C

D Max

( X ) after adjustment

FM-L13 108/30-05-57

Metrological Center

Telephone : +66 2 586 57924
Website : www scieco.co.th

Certficate No. T250355

Cullbradon Palnt

R1 llolel-Hole6
CAL POINT My
ys M
Averoge
R2 Hole7 Tale12
™
M

R3 llolc13-Ialeld
M
M
Average
R4 Hole19-Hole24
M
M
Averape
RS Tlole25-Mole30

M
Avernre
R6 Holc31-Hole36
M
M
Avernge
R7 Mole37-Holed2
M
M

Average
»

M

Averuge

Approved Bv.

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Fax : +66 2 586 5109

E-Mail : calibrale@scg co th

Calibration Report

TN221
94385
9417
9451

TN227
9471
9405
9438

TN233
9526
9454
9490

TN239
9513
9439
9476

IN245
9495
9447
%471

TN251
9607
9528
9567

‘IN257
9515
943y
9476

TN243
9584
9506
9545

Average Standard Reading at each position ('C)

TN222
9537
94 66
9502

TN228
94 56
93 88
9422

TN234
9543
94 64
9503

TN240
9506
9443
M5

TN246

9503
9542
IN252
9534
94 55
9495
TN258
9563

9525
TN244
9587
9510
9548

TN223
9503
9438
9470

TN229
w479
94 10
2444

TN235
9540
9471
9506

TN241
95 68
94 86
9527

TN247

9467
9503
TN253
96 2%
9551
9590
TN259
9511
9532
9571
TN245
9544
94 60
9502

TN224
9525
94 63
9494

TN230
9532
94 65
94.99

TN236
9571
9510
9541

‘TN242
9616
9551
95,83

TN248

94.09
9541
TN254
9539
9462
9500
TN260
9509
9428
94 69
TN246
9572
94 95
9534

Page 4 of 6
TN225 TN226
9552 9475
9487 9412
9520 9443
TN231 TN212
9544 9506
9490 9465
9517 94385
TIN237 TN238
9541 Y506
9486 9442
9513 9474
TN243 TN244
9535 9580
9488 2512
9512 9546
TN249 TN250
9566 95 66
94 44 9487
525 V527
TN255 TN256
9495 9512
9413 9435
9454 94
TN241 TN242
9534 9551
9454 9472
94 94 9
TN247 TN248
9565 9575
94 37 9498
9526 9536

FM-L13 108/30-05-57



Metrological Center Metrological Center

SCI ECO Services Company Limited ’(\ SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110 W prrt e Sorer 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
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Website : www scieco ¢o th E-Mail : calibrale@scg co h Website : www scieco co lh E-Mail : calibrale@scg co th
Certificate No. 7250355 Page 5 of Certiticate No. 1 250355 Page 6 of 6

Calibration Report

Measurement Rusults

Calibration Point Average Stondnrd Rendlng at each positian (*C )
R1 IMolel-Hole6 TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT M 10448 104 40 104 60 10527 10524 10519
105 Min 104 1§ 10402 0425 10494 10491 10493
10432 10421 104 42 10510 10508 10506
R2 Hole7-TIolel12 ‘IN227 TN228 TN229 TN230 TN231 TN232
M 105 20 10545 10558 105 96 10581 10603
M 10492 10514 10529 105 64 10553 10579
Average 105 06 10529 10543 105 80 105 67 10591
R3 Ilolel3-HolelB TN233 TN234 ‘TN235 IN236 TN237 TN238
M 10609 106 14 105 83 106 25 10597 105 88
M 105 80 105 R9 105 57 106 0U 105 69 105 65
Average 10594 106 01 105 70 106 )3 10583 10577
R4 Holel9-Ilole24 I'N239 TN240 ‘I'N241 TN24z ‘I'N243 TN244
Max 105 87 10575 10530 10507 10522 105 66
M 10562 105 52 10513 10490 10505 10549
Avemge 10574 105 63 10521 10498 10514 105 57
RS Hole25-Hotel0 TN245 TN246 TN247 ‘TN248 TN24Y TN250
M 05 62 105 54 10552 10575 10597 105 69
M 10545 10535 105131 10557 105 BI 105 4y
Averane 10553 10544 10541 105 66 105,89 10559
R6 Haled1-Haled6 TN251  TN252  TN253  TN254  TN255  'I'N256
M 10619 106 34 106 47 105 96 105 76 10535
M 106 02 106 16 10631 10577 105 58 10518
Average 106 10 10625 106 29 105 847 105 67 10527
R7 Ilole37-Toled2 TN257 TN25R TN259 TN260 'N241 TN242
M 10621 105 59 10545 10536 106 08 106 09
M 106 04 105.42 10528 105 20 105 90 10592
Averape 106 12 105 51 10537 10528 10599 106 00
RSB Tloled3-HoledR ‘I'N243 TN244 TN245 TN246 TN247 TN248
M 106 54 10623 105 78 105138 105 42 105 69
M 106 34 a6 16 105 6D 10520 10525 10552
10646 10625 105 69 10529 10533 10561

Approved By. ’ 2’41\

FM-L)3 108/30-05-57

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T Banpa, A.Kaengkhoi, Saraburi 18110, Thailand
Saraburi Tel : +66 36273096 Fax : +66 3627 3100 CRURATION ot

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco co th  E-Mail : calibrate@scg.com

Certificate No. T232160 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )

Manufacturer : KOLDTECH

Model : KM 320 REVIEW BY

Serial No. : TBN-1012061/05 APPROVEDBY - e
Customer Code : BKK ENO0167 NEXT CAL DATE £ Ost "
ID No. : T2463A3

Customer . ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location . Laboratory

Date of Receipt : 29 November 2023

Calibrated By : Atiphong Rongrat ( Technician )

Approved By : ”'E f!‘ /Boonchai Suriyawong (Site Calibration Manager)
09 JAN 1024

Date of Issne

The uncertainties are for a confidence probabllity of approximately 95%.

This Certificate Is issued In with the itions of ion granted by the Thal Laboratory Accreditation
Schame which has assessed the measurement capabliity of ihs laboratory and Its fraceabllity to recognized natlonal standards
and 10 the units of measurement reallzed &t the comresponding natlonal standard laboratory. This certificate may nol be
reproduced other than in full except with the prior written approval of the Matrology.

FM-L14 119/18-08-66

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distributlon
Reading (°C)
Stability (£°C) e'c
1020 20 043 043
1070 1070 020 0.70

* The yuoted uncertainty exclude * uniformity *

The callbration result apply only the above cnlibrated Liem

“The result uf tesi wus found occurate as shawn on date and place of test anly,

The reported cxpanded uncertainty is based on u standard uncerialnty multiplied hy 5 coverage Factor & which for a 1-distelbutlan,
providing o level of confidence of approsimately 95 %

Approved

FM-L13 [0830-05-57

@!SCG Metrology

SCI ECO Services Company Limited
33/2 Moo 3, T Banpa, A Kaengkhoi, Saraburi 18110, Thaland

NSC-TISL-TIS 17025
CALIBRATION 0244

Certificate No, T232160 Page 2 of 4
Calibration Report

Equipment Chamber ( Cooling Room )

Date of Calibration 6 December 2023 .

Environment Temperature : 23.424.9 C

Line Voltage :  221.4-2302 V
Relative Humidity : 55-65 %RH

Ceondition of this results of calibration :
1 pment was calibrated by insert 16 slandard th
ihermocouples type T use for ambient temperal
to W1-T20 ( based on ASTM E145-94  Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request The temperature scale used

was based on ITS - 90

T into its chamber , the other one
The calibration was done in according

[nstrument Model Instrumeant No Certificate No Due Date
TC TYPET TN161-TNLT0 T230773 10 April 2024
TC TYPET TNI171-TN180 T230773 10 April 2024
DATALOGGER  34970A T149 T230773 10 April 2024

3 This certificate is traceable to :
National Institute of Metrology ( Thailend ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244 )
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Howr 30 Minweat __3__°C
Fresh Air Damper [_] Open CIMin [ Mediom [ Max
[[Close
[X]Not Available

5 Adjustment :

( X ) without adjustment ( ) efter adjustrent

Approved By, M

FM-LI5 118/18-08-66



(@4{ SCG Metrology

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand

Certificate No. T232160 Page 3 of 4

Calibration Report

SF
10A
3A
8F
12F
4
L I aA
’ HF7, 1C
7
’
d
1
16B 5A

C=Centre, F=Centrc of Face A=Comer, E=Centre of Edge

1C = TNIel 12F = TNI172
2A = TNI62 134 = TN1713
3A = TNIE3 14A = TN174
4F = TN1&64 1SF = TN175
5A = TNI6S 16E = TN17¢
6A = TNIGE
7F = TNI§7
8F = TNIG8
9A = TNI6Y
10A = TNI70
1IF = TNI71

Approved By. M"‘

FM-L|5 118/18-08-66

Metrology Center
@'scc SCI ECO Services Company Limited
51 Moo B, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Websile : www sciecocolh  E-Mail : calibrale@scg co Ih

Certificate No. T250873 v . . Page 1 of 4
Certificate of Calibration

Equipment Chamber ( Cooling Room )

Manufacturer KOLDTECH . d
REVIEW BY 4777 Q/ k.

Model KM 320
APPROVED BYKSIHIUk P

Scrial No. TBN-1012061/05
Customer Code BKK EN0167
NEXT CALDATE 0412128
1D No. T2463A3
Customer : ALS Laboratory Group (Thailand) Co.,Ltd

104 Phatthanakan 40, Phatthanokan Rd , Khwacng Phalthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location . Laboratory Room
Date of Receipt : 28 May 2025
Calibrnted By : Atiphong Rongrat ( Technician )
Appraoved By : ﬁj Boonchai Suriyawong (Site Calibration Manager)
Date of Issuc 1O N 205
The infias are for a d probabllity of approximately 95%.
This Is issued in with the il of granted by the Thal Laboratory Accreditalion

Scheme which has assessed the measurement capability of the Jaboratary and ts traceabllity to recognized natlonal slandards
and to the unils of measurement reafized al the corresponding nallonal standard laboratory This certiicate may not be
reproducad olher than In full except with the prior written approval of the Metrological Cenler.

FM-TI 06 102727-0)-68

©(SCG Metrology

SCI ECO Services Company Limited

NSC.TISETIS 17025
33/2 Moo 3, T Banpa, A Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244
Certlficate No. T232160 Page 4 of 4
Calibration Report
Mesasurement Results
Average Standard Rezding at each position ('C
Calibration Point ~ TNI6I TN162 TNIE3 TNI64 TN165 TNI67 TNI168 TNI6S TNIT TNI7TI TNIT2
30 283 334 295 346 345 376 325 346 339 350 35§ 342
TN174 TNI75 TN176
333 339 315 343
Chamber ( Cooling Room ) Temperature Distribution
¢ Reading (C) A {3 Mity °C)  Unif °c) U oey T
Setting (C verape Stab| +C nilormil ncertei +C)
eHe Min,Max  Averape B ablilty ty (€) minty (& Faclar k
30 28,41 35 336 0 200 190 209

The calfbration result apply only the sbove callbrated Hem.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertalnty is based on 2 standard uncertalnty multiplied by a covernge factar k which for a t-distributlon,
providing & level of conlidence of approximately 95 % .

Approved

FM.L15118/18-08-66

Metrology Center
@\SCG SCI ECO Services Company Limited

51 Moo B, Tubkwang, Keeng Khoi, Saraburi, Thalland 18260

Certificate No. T250873 Page 2 of 4

Calibration Report

Equipment Chamber ( Coeling Room )
Date of Calibration 4 June 2025
Environment Temperature @ 23.4-24.9 °c

Linc Voltage @ 221.4-230.2 V
Relative Humldity :  55-65 %RH

Condltion of this results of calibration ;

Thisequipment was calibrated by insert 16 standard (hermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient The calibralion was done in

1o WI-T20 { based on ASTM E145-94 ( Respproved 2001) and AS2853-1986 )

All data show below were finat valucs ond the initial data from customer request  The temperature scale used
was based on 115 - 90 .

2, Reference Standary Tnstrument :
Instrument Made! Instrument No Certificate No Due Date
TC TYPET TN91-TN100 T242036 3 December 2025
TC TYPET TNIH-TNIIO T242036 3 December 2025
DATA LOGGER ~ 34970A T121 T242036 3 December 2025

, This certificate is traceable Lo
Nutional Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-VIS 17025 CALIBRATION 0244 )

w

4 Condition of calibroted item : good
Equip
Time Hour 20 MinueAt 3 °C
Fresh en [ JMin [ ] Medium []Muox
DClose
[X]Not Available
5 Adjustment :
( X ) wilhout ndjusiment () afler adjustment
!
Approved By, %’”M

FM-1L07 102/27-02-68



@ISCG

Metrology Center
SCI ECO Services Company Limited

51 Moo B, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

©/SCG

NSC.TISHTIS 17025

CAUNRATION D3 NSCATISIYIS 47025

CALIBATION 0264

Certificate No. T250873 Page 3 of 4 Certificate No. T250873 Page 4 of 4
Calibration Report Calibration Report
SF
0A Measuiement Results
TS
Aver age Stundard Reading at each position ('C)
8F Calibintlon Point TN9L TN92 TNI) TN94 TN9S TNI6 TN97 INYS TN9? TN101 TNI102
3o 295 292 309 292 316 350 340 103 314 298 344 mn
pig TNI04 TNIO5 TN106
’ A 31y 306 346 292
, -
’
’
, ’
4 Chamber ( Cooling Roomn ) Temperaiure Distribution
Reading ('C) . o
168 A ¢ & Average () Swbility (£°C)  Uniformity ('€) Uneortalnty 6°C
C=Cenlre, TF=CenireofFace, A=Comer, E=CentreolEdge Average !
10 28,39 4 34 120 130 190 204
1IC = TN9L 12F = TNIO: Ihre eallbratlon result upply only the above ealibruted liem
. The result of test was found accurate ns shown on dale nnd place of test only.
28 = TN92 13A TNIG: The reported expunded uncertalnty Is based an v standard uncertainly mulfiplled by o coverage foctor & whleh for u t-dlsirlbution,
3A = TN93 14A = TNIO« providing o level of coufidence of approximately 95 %
4F TN94 155 = TNIOS :
Approved By, q%“‘ 4
SA = TNOS I6E = TNIOG
6A = TNYG
7F = IN97
8F = TN
9A = TN99
10A = TN100
F = INIOI
Approved ‘Rﬁ fn
FM-T1 07 10227-03-68 IM-11 07 10227 03-6%
©2024 by Agllent Technalogles
REVIEW s e
Ew BY Certificate of System Qualification
-
PR, W,%mem GC-0Q + GOMS-0Q
12 Jul 2025
NEXT CAL paTE pas; System 1D: GM-10
Organtzation Name: ALS Laboratory Graup (Thalland) Co , Lid
Omantzalion Location: 04 Patthanakam 40, Patihanakam Rd , Kwang Suan Luang, Khot Susn Luang, Bangkok 10250
ARCHEMICA
o November 21, 2024 2:12:44 PM REVIEW BY T
Certificate of Calibrati APPROVED BY Nﬂﬁt —QV"’{’
rtiticate ot Calibration EQP Revislon: GC 02 55, GCMS 02 56
Overall Quellicaton Status:~ Pass HEXT CAL DATE &
1CS-2100: Anion {ID#659)
Thi " I | h CDS Logon Verification - GC
s certiflcate Is to verify that Insti il
fy that Instrument below are calibrated Logon: ssbkk envo3

by Archemica Lab Co., Ltd.

1CS-2100 S/N: 15010977

AS-HV S/N: 5450A36659

For

ALS Laboratory nd) Co., Ltd

Operator Signature: N o¥darar Date: Jan 12, 2024
(Mr.Nutdanai Laekhwan)

Application Chemist

Overall CDS Logen Verification Test Status

Pass
System Inspection and Baslc Safety and Operation
Name: 78%0

Setpaint Status: Pass

Overnll System Inspaction and Basic Safety and Operallon Test Status.
Pass

Inlet Pressura Accuracy

Nama: 7890
Front MM
Setpolnt Status: Pass.
Salpolnt Actual
Inlet Pressure: 250 psi 252 "psl
Accuracy: 02 b
Agllent Recommended: 2

Novemnber 21, 2024 2:12:44 PM

Systom ID: GM-10



©2024 by Agllent Technologles

Overall Inlet Prassure Accuracy Test Status
; - o

GC Oven Temporature Accuracy

% seipointin K

Name: 7800
Setpoint Status:
Zone:
Setpolnt/Actual
Tempersturs; 2300 _Jez e
Accurecy:
Agllent Recommanded:
Sotpoint Swatua:
Zone:
SetpointiActual
Tempere: w0 fwr o
Accuracy:
Agilent Recommended: seipoint In K

eatpoint In K

Ovaral) GC Oven Temperature Accuracy Test Sistus
[Pess

NOTE: This test's 2 comman(s) and 0 deviation(s) are avafiable in the Atlachments section

GC Oven Tamparature Stabllity

Neme:

Batpoint Status:

Temperature:

Stablity:
Agllsnt Recommended:

Novembar 21, 2024 2:12:44 PM
System (D: GM-10

Pege2/15

© 2024 by Agllant Technologles

Setpolnt Statun:

tnfection Valume on Column:

Minimum RSD:
Agilant Recommendsd:
Status:

Instrumnt Detectian Limit: [154238
Agflent Recommendad:
Status:

Overall Insirumant Datectlon Limit Test Status

Pass

Mass Ratio Precislon

Tested Combinalion1 Front MM
Injection Tower

Narne:

Source: - Extractor

Setpoint Status: 'ass

Injection Volume on Columr:

Area Mass 1
Abundance’s

RSD:

Agllent Recommendad:

Overall Mass Ratlo Fraclalon Test Status.

|Pass

Dain; November 21, 2024 2:12:44 PM

Byatsm |D;

Pege 4115

(lso
([s0

Aglent CrossLab Compliance Servicss

‘c
‘c

Retantion Time

TQ

Mass Ratio

©2024 ly Aglient Technologies

Ovarali GC Gvan Temperaturs Stability Tast Status

Pass.

NOTE: This test's 1 and 0 are avadlabla in lhe

Tuna E|

Teslad Combination1 MM

Name:

Sotpolnt Status;

Fliament:

Setpolnt Status: {Pess

Fllamant:

Overall Tune Ei Teat Status

Scoullng Run

Tested Combinationt Front MM
Injection Towsr

Name: 7893A
Sourca: - Extractor

Setpoint Statuy;

Injection Volume on Column:

Cvarall Scouting Run Stetus:
'Completed o

Insirumant Detectlon Limi

Tested Combination? Front MM
Injection Towar

Name:

Sourcs; - Extractor

Data: November 21, 2024 2:12:44 PM
Systsm ID: GM-10
Page 3/16

©2024 by Aglient Technologlen

Instrument Details
Purpose
This section describes tha as faund syslem configuration

Datalls

System
System 1D GM-10
Manufacturar Agllent Technologles
Name 7800
Flow Data Inpul Manual Data

Temperatue Dala Inpul

) Testad Combinationt

/  Extamal

/ Exemal

{ External

Manual Data or Other Data Lopglng

Injection Technique Injection Tower
Intel Front
Detecior External
LTM™ Induded? No

Sampler 1
Manufaciurer Agllent Technologies
Type Injection Tower
Nams 7693A
Modal Number 645134
Serial Number CN18180003
Firmware Revislon A1102

K Usaga Sample Injection

Location Front
Syringe Volume (uL) 10

Dats: November 21, 2024 2:12:44 PM

System ID: GM-10

Paga5/16

TQ

TQ

TQ



©2024 by Agllent Tachnotogles

Sampler 2
Manuiaciurer Agilent Technologles
Type Tray
Name 7693A
Model Number G4514A
Serial Number CN18170137
Flrmware Revision A1103
Vial Hester Not Insialled

Malrframe 1
Manufacturer Agilent Technalogias
Neme 7880
Madel Number G3442B
Serial Numbar CN18153080
Firmware Revision B 02,05
Oven Type Standard

Inlet 1
Manufacturer Agitent Technologles
Name 7890
Type MMI
Location Front
Carler Gas Hallum
Control Type Elacironic Pressure Control (EPC)
Purged Inlel Yes

Inlat 2
Manufaciurer Agilent Technologlas
Name T000
Type SsL
Location Back
Carrier Gas Heiium
Cortrol Type Electonk Pressure Control (EPC)
Purged Inigt Yes

Data: November 21, 2024 2:12:44 PM

8ystam ID; GM-10

Page /15

©2024 by Agllom Technologles

Electronic Signature

Purpose

Delalls

Full Name of Signer: Supasak Nimsongtham
Lagged On User Name:
Signature Greation Date

Reason for Signature:

supasak nimsonglham@agllent com
November 21, 2024

ACE Self Qualification Status

E deliver thi
n bleinthe

ualification;
bon SDS\CI

Regulalory Disclalmer

This document prowides & pralocol 1 verify and recond instrumant configuration end avidence of popes operalion. 1L has been prepared from our

Agllont CrosaLab Compllance Sarvices

Agliant CrossLab Camplianca Sarvices

Executed protocol and published this originel version of document

cortorm with expocied values The self
caSelfQualdicalion.

Interpretation of applicable regulatons as well as industry besl practicon The document s designsd 10 provide an importanl component of & complete
compllance package Valldation depends upon many factars end use of this protocol alons does not asswa campliance Agilent Technologias makes

0 promises of reprosentalions as lo ks sufficlency for eny specii regulatory program

Warranty

Aglent Tachnologles mates o wemanly of any kind  Ihis materlal, Inciuding but ot limiled 1o, the i,

for @ particular pumpote Agtant Technologles shall nof be kablk for rors mnlained
With the lurnishing, performance o usa af this material

System (D: GM-10
Page 8/15

pliod warranties or merchantablity and fitnoss

©3024 by Agllnt Tachnologies

Dslsctor 1
Manufacturer Agllent Technologles
Neme Mass Spectrometsr
Type Maas Spectrometar
Location Extemal

Mass Spactrometer 1
Manufacturer Aglert Technologlss
Type TQ
Nams 7000D
Model Number G7000D
Serial Number us1626u108
Firmware Revision G 7000 085A
High Vacuum System Turbo Pump

Llquid Injaction Scouting Run Standard ~ OFN Std

MS El Source 1
Manufacturer AgRent Techrologies
Sourcs Type El - Extractor
Number of filaments 2
Bystem ID; GM-10
Page7/15

©2024 by Aglient Technaloglea

Repatl Geanraied by Hostnama SCG111SHKG

GU-10.2024 Tranasetion (og -

Agilert GrossLab Complianca Sarvices

Agilani CrossLeb Compllance Services

Systam lg GMAAD
PiinlDute Novembar 21 26342 12 45 P

Actvity Optional trdovmation
Pwformed
Novamber 21 2024 Ax SestionCreatsd  Semsion
138 17am
November 21, 2024 el Configuraien Saasion
1158 17 Al
Al Enlilaman( Ucenaing Unezr i3 FlokiEngnear and
Goks nol rvquie an uniock
code
November 21, 2024 Audit Eqplaamd Sersion EQP datals for promary.
Ischriqua {Ge) -
Flw mth:
NLD2.85/G< 02 65 oqpl,
LCQP Fun Name;
(50255 aqp), EQP Nemw
Agrani
ol Ravaion {Ge.02 55]
QP duuls for hyphonates
tachnlus [Gebts] -
Fla path
[ProtocolParka/CeMyConty
urabomuUD2 SAGeMs 02 500
9P} EQP Filo Nama
(GeMa.D2 56 aqp), EQP
"
[AgeruRecommanded)
November 21 2024 End Canfigurption Naone
120204 PU
Novemoer 21 2024 " Qualicaton
12:02:12 PM
Nemmber 21, 2024 wad Exscuwdon CDS Logon Vartficalion - GC Nano.
120212 PM 7650; - Quakative taxd
Novamber 21 2024 Emd Expcuton
120300 Pu 7R0: - Qualitatve leat
Paga 117
Daty: November 21, 2024 2:12:44 FM
Systsm D: GM-10
Page 9715



©2024 by Aglient Technologles Agllent CrossLab Complisnce Services

Synem1d Gy 10

Roport Genernlad by Neatnama SCGY11SHKE Prni Dalo Sovomber 21 20242 2 46 PY

0M-10 2024 Tearaection log =

Actiity
sun
sian Erecutn System Inapecton ardBase  Nons
‘Safaty v Opemuin - 7690 -
Quairive To - No setpainy
asaociated
Novemtuar 21, 2024 Ena Esezuton Syatam nspecion sw Bmc  Run Count : |
120020FH Salaty ang Oporaten - 7600: -
Quaitats Tast - Ho seipointy
ssortaing
s el Prozsuro Aczaiecy - Front Nono
MM - Pressura Canrofed fodl
-S.2600m-Li<= 12pml
Eng Exocutan Inlo] Presure Accuracy - Fromt - Run Gound: 1
0 MA - Pressurs Contole Inkl
-8 250l 12
Novamiter 21 2024 slart Executon GC Oven Temperatun Nora
120320 Pu Accuracy - 7690: - Tempersture
Oven+§ 230.0C-L >
AND <= 10 % sotpointin K
Novombaer 21 2024 Au ™ GC Ovan Tempuraiire sl Datn Enlry
1205.02 P Accuracy - 7690: - Terpersm
10vn-§ 2007 L:>= 10
AND <= 10 % setaniin K
End Execuion GC Oven Temparaturs Run Count 1
Accuracy - T8M: - Temperaiure
Ovn-5:200°C L:se-10
AND <= 10 % xalpontinK
awt Erecution GC Ovan Tomperurn Nona
Accuacy - 7880 - Tamowatur
10w §1000°C-L =10
AND <2101 % setpnl In K
Moverer 21, 2024 Au Do GC Oven Tamparaur Manual Data Eniry
120620 P Accurecy - 1950 - Tompreture
Oven - 5:1000°C-1 >2-10
AND <= 10 % solgarntio K
Page2s7
Data: Novembar 21, 2024 2:12:44 PM
Systam ID; GM-10
Page 10/15
ltance Services
©2024 by Aglient Technologies Aglion| CrosaLab Compitance Serv
User Name: supazak nimaongthant oH
Ropoit Genaraied by Hotiname: SCGT1ISHKC
GV-10 2024 Transartion log ¢
Time Tronaaction  Activity Opdonal nformation
sum Porformea
Novembor 21, 2024 Aucill Towar, 1 CAGMH0
1z6a53Pu Frant M), TQ: - Sourca -1~ 0020249€001.0
Extmztor- Part of GEMS
‘Sysiom Prepsration
November 21, 2024 Ay Reponung Rainiograin Ronegraon Cou. 1|
Insagradon Type:
Inpcion Basing Comecion
Mode Avanced:intal Sloge
Snsiehy: 10 indal Pas
wdm: 0.0% el Arsa
Reject G:rael Hooht Refoct
Soinlegrmion OF gt
O:integyatin; On m 4]
Novemaer 21 224 En
12:00:50 PM
Navember 21 2024 stat Instrumant Delacton Lima -
120859 M
L (Ama) <= 1200%-RSDL
{Rol Timek: <= 1 00%
November 21 2024 Audit ™ +C4aM 10
12 1648 P10 Injectan Tower, Fronl MM TO 002124uDL001.D
LtAraak: <= 1200% - RED L
(AL Tima): <= 1.00%
A Duta
5P
L (Area} <= 1200%-RSDL
(Rat Tims) <= 100%
S

GM-10

©2024 by Aglient Technologies

Fopar Generaled by Hoslname 5CG1115HKE

Transaction  Activity

November 21, 204 Ena Exncubon GG Ovan Tersparnture Fun Gount
120823 Put Azumacy - 78 - Temparatu
Ovn-§ 100.0°C- om0
AND <= 1.0% watpoini i K
st Exsaution GC Oven Tamperaturs Stadilty Nons
-7ES0 - Tempeisire Oven -
S1000C-L <057
Novamber 21 2024 Aust Daw GC Oven Temperaturs Siaidy Manusd D Enry
1207 10PM - 7800 - Tempmrnture : Ovan -
SHOTC-L <0sC
Novembe 21 2024 Ena Exuton QC Oven Tamparatwe Stabiily Run Coun 1
1zaruem - 7890: - Temporaiure Ovn -
8 1000°C Li<e05C
Novemoar 21,2024 oy Execuon Tuno E1- 7000D TQ - Soues - Nono
120716 U4 El- Eximctor Filamenl {
(Qumieative - No satponts
)
Navomber 21, 2024 End Exaculion Tuno E1.- 7000D Y0 - Sourca - Fun Coun: 1
120726 P El- Extraciar Filamon! 1
(Quakianra - No salpaints
easoctatsd)
wiant e Tuna €1- 70000 TC: - Sarce: - Nore
El - Extraor Famem 2
(Quatiate - No setpany
ssodated)
Novamber 21, 2024 Lod Exseuten
El- Exracior Flament2
{CusRative - No sotponts
axongieg)
November 21 2024 -t Executon ‘Scaulig Run - jecton Tower, Nano
1201 21P0 Fran UM, TQ - Soures - Ei «
Extractor- Part of GOMS
Syvtam Proparaion
Pagnas?
Date:
Systam ID: GM-10
Page 11/15
© 2024 by Aglient Tachnologtes
User Name supssk ninscogiham Syomid aM 10
Rapcrl Ganoraiod by Hostname 5CG11EHKC Prini Dato: Novemibar 21, 2024
GM-10 2024 Tranasction fog :
Tima
Purtormed
Novamoer 21 2024 At oata Irsinumand Defection Lim - Data flow Paih ; G \GM-10
12 10:46 Pt infacton Tower, Fronl UMY TQ 002024uDL003.D
- Source: - ) - Extactor - RSD
L {Areaj: <= 1200% - ASD L
(Rol Tems). <= 1 00%
Novambar 21 2024 Auat Data Inetrumam Deeclon Limit - Dats lbos Palb ¢AGM 10
127646 PM Infection Tower, Front MM), 10 0020244DL004 D
- Sour: - £« Extracier - RSD
L (Aroa) <= 1200% -RSOL
(Rot Thma: <= 1 00%
Al D Insumo Dalection Limit - Data fiw Path CAGM 10
njacton Tower, Front MUI T 002026UDL00S D
«Sowrca €1 - Extructer - RSD
L (Arvn): <= 1200% - RSD L
{Rel Thmoy <= 100%
Au Das Mstumen! Deeclion Limt - Dt fima Path : CGH 10
-Saums. -E - Exmelor - RSO
L(Ar0) <= 1200% RSDL
(RaL Tims) <= 1 00%
Novambor 21, 2024 Auit Do Irmtrument Delection Limit - Data Flax Poin : CAGM 10
Injcbon Tower, Front NI TQ: 0Q2024DL00T O
-Sowea -l Extaetor - RSD
L{Arma): <= 1200% - RSD L
{RoL Time <= | 00%
‘Novomur 21,2024 Audt Dam Wnalrymon Detocton Limit - Dala flea Palh : CAGM-1D
12:16:47 M Injaction Tows?, Front MMI, T 0QZ0240L008 O
D
(RoL Tume: <= 1 00%
A Dals Inanmon Detoclon Limit+  Dala fiea Paln CAGM-10
- Sours - £l - Exvadiar-RSD
L (Araa) <= 1200% -RSD L
{RoL i} <= 1 00%
Date: Novamber 21, 2024 2:12 44 PM
System ID; GM-10

Agilent CrosaLah Compliance Servicss

Pont Dale Novembar 21 2024 212 46 PM

Agliartt CrossLab Compliance Sarvicos

Page 13715
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User Name supas 1k nimsaugiham
Foparl Generated by Hostaamo 5CGLI1SHKG

Agilent Crass{ab Compliance Servicos

Systam la G 10
Prinl Oalc November 21 20742 12 46 P

GH-10 2024 Tranuaction log :

Tims
Parlormed
Novamber 21 2024 v insiumani Defecton Limil - Dam iea Pain ; CAGH-10
12:95:47 PM Infocten Towsr, Frort MM) TG DQ20244DL010.D
(RoL Teme) <= 100%
Navarmber 21 2024 Aud Reparing Rainiegraton Relnlsgiaton Caunt 1-{
\nlegrmion Typs:
Injecton Basetna Cureaion
Morio; Advencod il Stope
Sensiiy 10 Il Pask
WdB1 0 04 Inlbal Aras
Rejact. O;Jnial Halgrt Reject
SC:legrasan. O al
Olograton Onat4)
Neveennar 21 2024 Eng Exeaston Instrunent Dotoction Limi -~ Run Counl 1
122243 P10
Novemner 21 2024 am Exacuon M3 Rako Pracrion - (rjection. Nana
122252 M Tower, Front MiA) TQ -
Souw Ef Extracior-L (RSD)
60w
Novambar 21, 2024 At Baia Mate Rato Precalon Injaction Do(a fles Patr GAGM-1D
12213 PM Tomer Fronl MUI TQ - 0QZZAMRIOR D
Source El-Extractor L (RSD)
<= sm%
November 21 2024 vk o Mass Ruto Preciion - infectin Data fies Paih : €GN 10
122738 01 Towe, Fro MMI TQ: - 00Z24WAF00I D
Sourta EI - Exactor - L {RSD)
<= 500%
At Daa Mas3 Ratla Procssion « jection. Data fles Pun CAGL-10
Tower, Front WAL TQ 0QZ024MAPGOD
Saura Et- kaacior - L (RSD)
<= 500%
Poges T
Date: November 21, 2024 2 12:44 PM
Systam ID: GM-10
Pege 14715

Bara Scientific Co., Ltd,

968 U Chu Liang Bullding Floor7 Ranmd Road
Silom Bangrak Bangkok Thaskand 10500

Tel: 02-8324300 Fax : 02-6375436-7
www.arasdentific.com

Certificate of Calibration

Certificale No
Equipment

Mode!
Manutacturer
Serial No.

ID No.

Date of recaipl
Date of calibration
Dats of Issue

Cuslomer name

Address

Temperature
Humidity

Number of Pege(s) 103
BSCC-UV-374/24
UVAVis Spectrophotometer
Uv-1800 k
Shimatzu REVIEW BY =
A11454908533 CO

il

BKK ENoD1A werrovepsy orkk ¥
13 Seplember 2024 }
13 Seplember 2024 509k
13 SEP 2024 wextea oate 3412025

ALS Laboratory Group (Thailand) Ca, Lid

104 Soi P 40 Road, Suan Luang, Bangkak 10250

Equipment condltion  Good Operation

Callbration Locallon

Orgaric Preparation Lab

Calibration Procedure  In-house method WI-Uv-702-01 based on ASTM E275-01

Traceablilty

Callbraled by

Wavelenglh Accuracy Is iraceable [o cerlificate No 106372 and 106371
Pholometric Accuracy is traceable lo certificale No 106364 and 111398
Stray LigntIs traceable 1o cerfficate No 106377

The abovs certificale are traceble to S unil Ihrough Starmna Scientific Lid

(UKAS acerediled calibration laboratory NO 0659)

Mr Wanchana Janioey

Agproved by

The above resulls am valid exclisively for the calb-aled item(s) as mention in Lis repar: / certiicate
Advertising he reporl / Cerfificat and oublicily of the reswils are prohibded and aiso shali nol ba reproduced

exceplin full wilhout writinn appreval of the Bars Saentibc Co , Lid

©2024 by Aglient Technologien

Utar Name suposak nimivongihnm

Raperl Gonaralad by Hotinama SCG111SHKC

GM 10 2024 Trenwaction log :

Agilont CrowsLab Gompllanen Sarvices

Systemia Gh(n
Print Date November 21 2024 2:

Tameton  Actvly Tyem of Tranuaction
Partormed
r;'mz 21,2024 o Mass Rato Prechan - injection Duta f4us Pain : C:AGM-10
79 P Towe, Front MM, TQ - 002020wRP005 D
Saurea E1-Exyactor- L (Ran)
<*500%
Movembar 21 2024 v Dais
r270eM : e ‘o 1o
- D
L{RsO)
< 500%
Navember 2 )24
12 ZY!QPI" o Auol Dma Injecton gﬂnl;;::‘:lh . CAGM-10
- \RAD0T D
L®soy
<= 500%
:‘::’;:"P:‘ 201 Audt Roporing Renlegration Raimogravon Gount: 1—(
imograien Typa:
Infociicn;Baseline Corraction
Mana: Advanced; il Slape
Senciny 10 inlill Peak
WiIh: 0 01:Inu) Arma
Refuct 0,1t Haight Refucy
50000:1nisgrabon: OF ;1
O lategration On 4|
Novambor 21 2024 End Execution Mast Rotio Precilon - Inecion Run Coumt 4
123842 ru Tower, Front UmT TQ
Sourco €1 Exracior - L (RSD)
€3500%
Novemper 21, 2024 e Quideabon  Sewon ao
123711 PM
Noramber 21, 2024 slart Reparng S
1Z3ar PM rason e
November 21 2024 At Reporing
11102pu Peoon ?'""""
Carvbcan
November 21 2024 Aud| Re
ot evoriing Report Ganoraled  Report
Puge7 7
Date: November 21, 2024 2 12:44 Py
Systom ID: GM-10
Page 15/15
Road
B fic
ifi f Calibrati
Certificate of Calibration
Certificate No. BSCC-UV-374/24 Number of Page{s) 20f3
Calibration Results:
1.Wavalength Accuracy
Cerilfied
uuc (nm) Error {nm) Uncertalnty (+tnm)
Wavalanath (nm)
24170 24155 n1A
A4 333.85 17 o1a
41853 41857 00e 01a
57290 a7 002 018
878.41 a7917
2.Photometrie Accuracy (UV)
Certifled
Wavelength vuc () Ermor () Uncartalnty (+A)
{nm) Bhenrhanes 181
235 nanan 00000 o.00nn 00078
07171 07180 00002 nn
257 00000 oonmn nnn7s
08345 -nnana 00076
318 naaan 00000 anonn 00075
02738 2781 -0 0005 nnazs
350 00000 nannn 00000 non7s
06198 06194 - onns
*CNR = Customar nol request
The above & mantion In th I corlfizale.
Advertising the Ibited and also Lbe reproduced
Seianitfc Co.,



BKK EL0028

Bara Sclentific Co., Ltd. Aglem Tochinakyies (Thailanor L rod §02 597 63
868 U Chu Liang Bullding Fioor7 Ramed Roed U CHU LIANG BLOG 22/F UNG AD 667 §32 4134
Sllom Bangrak Bangkok Thailand 10500 Agilent Technologies cec mni@apom cam
Tel : 026324300 Fax ; 0263754967 Baeka« 10500 Thatanc w
www barascientiic.com s s arat

pet

Customer Contact:

Certificate of Calibration

(Thai_ancy

Costomer Purchase | Customar Number:
Carllficate No. BECC-UV-37424 Number of Pagefs) 3013 T o OrderNumber 7031013
. Friwae
Calibration Results: TAXID 0105540004659 Service Requast: Service Request Dale:
3Photomelric Ascuracy (Vislble) Chanatiagarn Imchom@alsglobal com
Wav gt Cortied wuc &) Erar (A} Uncentainty (+ Zraosnte Sarvics Order: Service Confirmation
nce: Inf N
am) Absorbance (A} v eA 6006041263 805336201
4200
REVIEWBY . SM ak
4400 APFROVEDBY .
I20
HEXTCAL DATE 7 b
4850
N . Diract Inquiries 1o:
5461 Delivery Site: Conlact Name:
SRELSS “o CamuctE il cce smi@agilent com
Conlact Telephone ~ ~G62 637 6363
_ Comact Fax -662 632 4334
5800 »
Rom
B
v
nol reques!
4.Stray Light*
Learn mace abo.n &g lert s Saecial Gifers Frodurls Senaces and cor
Tull r2-ge of la» utofy producteiiy sulutinna or limized Inr your
azplzat s urd wa Klaws Vicitus 7t www agilent.eom/ chem
The Stray fight transmission refaranc Is less then 4.0%T and Sirmy light absorbance referenca s greater than 2.00A
*Stray Light not NSC-ONSC Accrediled Aqient Tectnciogies Thalsad) Luns w¢ basd Clii e Cinhank N & Garghel el DK SliA-
U Chu Liang Bidg 22/F Ui AD A3 Intesehangz 21 r3 Suklwinal B« Kiengiaey Naw
“The measuremanl uncanainty is base on @ ol approximalely 85% 282 Roioo 4 Aumd Srom Banyies,
**End of Cerlificate™ Bangwh 10500 “haterd Acc Mr 72452 007
Tar D DY0,E22069218 1= nrurc Tha | W POL
Siare Squum By 18, 1 7 Han 1| A 2athumwar BEE 330
Thatane
The abova rasulls ara valid exclusively for the caibratad Hlem(s) as mention In this report? cortificale P 3
Advertising the report / Gerlliicate and publicity of the results are prohiblled and also shall not be reprotuced
except n full withou waitien approvel of Lhe Bara Scantific Co , Lid
Sarvice Confirmation Number: 8305338201
Service Confimation Date: 12 12 2023 Sarvice Canlirmation Date: 1212 2023
Seniic Instrument: Senvice Information:
Model  Model Descrigtion Serial Number  System Haudle Parant Asset
Mnmhor
SYSIM  ICPMS 7700 System Enhanced ICP MS 7700 {HPLC)
7m0 £ Provided:
G1316A 1260 Thermostattad Column DEACN12300 ICP MS 7700 (HPLC)  SYS-IM 7700-E Hardware cnm{nl 1g5t CSD logon, Autosample , IS1S . Auto lune , BG and Stability Atrer dane the
famnartment calibrated pass all
13268 1260 Standard Autosamoler 1P MS 7700 (HPLCY
DEABT04380
GA281A Aailent 7700x ICP-MS TP MS 7700 (HPLCY SYS-IM-7700-E
Service Items:
m  Servica/Part # Service End
1000 Enterprise Operational 100 Agresment 12122023 12122023
Quelification Entitlement
100 %
envarad
Reason Code: Scheduled Service
1010 5105-5850 JCP-MS Checkout 100 Agreement Diagnosis Code: Scheduled Service
Sotuilans fg;ﬂ;me"‘ Resolution Coda: Schaduled Servica
rnvered Raported Hours:
50
Data:
Representative Name: Representative Signature: 12 Dec 2023
Panthep Kurasathain
Customer Name: Cuslomer Signature: Date:
Supakwan Mok 12 Dec 202

.

Additionsl Comments:

Page2of 3 Page 3 of 3



BKK EL0128

REVIEW BY OY&NW\ I

. Scientist
- Instrument APPROVED BY ...
Performance
for Mercury Analyzer
PRODUCT ID Quicktrace M-8000 , Teledyne Leeman Labs
Equipment ID Mercury Analyzer
002
Autosampler
560
Customer Name ALS Laboratary Group (Thailand) Co., Ltd.
Address attana 40, Pattana Rd. Suan Luang, Suan Luang
10250 Thailand
Date of Qualified December 6, 2024
Next Due date December 6, 2025
This certifies for products which was performed in acceptable criteria specifications
Autosampler & Sample Introdnction PASSED
Analyzer PASSED
Gas Liquid Separator & Dryer PASSED
CVAFS Detector PASSED
Electronics/Mechanical PASSED
Data station/PC PASSED
Analytical test PASSED
Provided by

Scientist Instrumenl Co.,Lid.
113 Soi Ekachai 44, Bkachai Road
Khlong Bang Phran, Bangbon

Bangkok 10150 Thailand y(
Dsaw

Certified by
Thunraphol Sakdayos

Service Engineer
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A anais FFuATIEE
1| Adicarb High-Performance Liquid Chromatographic Method!®
2 Aldicarb Sulfone High-Performance Liquid Chromatographic Methad!®
3 | Aldicerb Sulfoxide High-Performance Liquid Chromatographic Method!®
a : Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
5 Assenic 1) Digestion, Inductively Coupled Plasma Method!"
| 2)Digestion, Inductively Coupled Plasma/
; Mass Spectrometric Method™
6 Barium ; 1) Digestion, Inductively Coupled Plasma tethad!™
| 2)Digestion, Inductively Coupled Plasma/
: Mass Spectrometric Mothod™
i QL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
8 [S-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
9 8-BHC Liquid-Liquid Extraction, Gas Chromatographle/
Mass Spectrometric Method!™
10 ¥-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!
11 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
|12 | Carbanyl High-Performance Liquid Chromatographic Method™!
! 13 Carbofuran High-Performance Liquid Chromatographic Method®
| 12 Cadmium 1) Digestion, Inductively Coupled Plasma Method®
| 2) Digestion, Inductively Coupled Plasma/
| Mass Spectrometric Method!™
| 15 | Chemical Oxygen Demand 1) Closed Reflux, Colorimetric Method!!
| 2) Closed Reflux, Tritimetric Method™
16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
17 | Chromium 1) Digestion, Inductively Coupled Plasma Method'!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
i i @
18 Color ADMI Weighted-Crdinate Spemcphotonéewthod

19 Copper...
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25

26

217

28

29

30

31

32

3
3¢

35

36

7

38
39

auaty
Copper

Cya’nide

2,6 -DDD

4,6 -DDD
2,4"-DDE
4,¢"-DDE
2,4°-DDT
4,6"-0DT
Dieldrin
Endosulfan Sulfate
Endosulfan |
Endosulfan Il
Endrin

Endrin Aldehyde

Formaidehyde
Free Chlorine

Heptachlor
Heptachlor Epoxide

Hexavalent Chromium

o-

FEanTed
1) Digestlon, Indiictively Coupted Plasma Method!!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method®
Distiltation, Colorimetric Method™
Liquid-Liquld Extractlon, Gas Chromategraphic/
Mass Spectrometric Method™™
Liquid-Licquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method*!
Liquid-Liquid Extractlon, Gas Chromatographic/
Mass Spectrometric Method™”
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"!
Liquid-Liquid Extraction, Gas Chromatographic/
Mess Spectrometiic Method™
Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Llquld Extraction, Gas Chromatographic/
Mass Spectrometric Method"?
Liquld-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method"!
Liguld-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"
Distillation, Colorimetric Method™!
1) DPD Fercous Titdmetric Method®!
2} DPD Colorimetric Method!
Liquig-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method®
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Colorimetric Method!®

3-Hydroxycarbof High e Liquic C! tic Method®™

Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method? w

40 Manganese
A

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

Acelone Purge and Trap, Gas Chromatogrphic/
Mass Spectrometric Method™

Aldrin Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Metnod™

Anthracene Liquid-Liquid Extraction, Gas Chromatog@phic/
Mass Spectrometric Method"!

Antimony 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Metnod!®)

Arsenic 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'!

Atrazine Liquid-Liquid Extraction, Gas Chromatograpnic/
Mass Spectrometric Method"!

Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Metnod"

Benz(alanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"!

Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

Benzo{b)flucranthene Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

Benzo{kfluoranthene Liquld-Uquid Extractlon, Gas Chromatographic/
Meass Spectrometric Method®!

Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Benzo{apyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Benzolgh,lperylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Beryltum 1) Digestion, inductively Coupled Plasma Method™
2) Digestlon, Inductively Coupled Plasma/
Mass Spectrometric Method"?

Bis(2-cnloroethylether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

18 Bis(2-ethylhexyliphthalate

éhiufl

41

52
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56
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60

20
21
22

23

24

26
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28
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31

32

33

35

enafiy
Manganese

Mercury

Methiccarb
Methoxychlor

Methomyl

Nickel

Ol & Grease

Oxamyl

Propoxur

pH

Phenols

Selenium

Sulfide

Temperature

Total Dissolved Solids
Total Kjeldahl Nitrogen
Totel Phesphorous
Total Suspended Sollds

Toxaphene

Trivalent Chromium

aTsunity
Bis(2-ethylhexylphthalate

Bromadichtoromethane
Bromaform

Butanol

Butyl benzyl phthalate

Cadmiam

Carbazele

Carbon disulfide

Carbon tetrachleride
Chlordane
p-Chlcroaniline
Chlorcbenzene
Chloredibromomethane
Chlorcform
2-Chlorophenol

Chromium

Chromium {In)

Chromium (V1)

TiaTed
1) Digestion, Inductively Coupled Plasma Method"
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
1) Digeslion, Cold-Vapor Alomic Absorption
Spactrometric Method™
2) Digestion, Inductively Coupled Plasma/
Mass spectrometric Method™!
High-Performance Liquid Chromatographic Method™
Uquld-Uquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
High-Performance Liquid Chromatographic Method™®
1) Digestion, Inductively Coupled Plasma Method”
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
1) Liquid-Liquid, Partition-Gravimetric Metnod™
2) Soxhlet Extraction Method"!
High-Performance Liquid Chromatographic Method™
High-Performance Liquid Chromatographic Method"
Electrometrc Method™
1) Distillation, Chloroform Extraction Mezhod™
2) Distillation, Direct Photamnetric Method™
1) Digestion, Inductively Co’upled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectromatric Method™
lodometric Method™
Laboratory and Field Methods™
Dried at 180 %"
Sernl-Micro Kjeldahl Melhod”
Digestion, Colorimetric Method
Dried from 103-105 °C*%
Liquid-Liquld Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!
1) Digestion, Inductively Coupled Plasma Method;
Celorimetric Method; Calcutation
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Caleulation!™
1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/Mass

Spectrometric Method"
Sred

Hld

Fiarwd
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
Purge and Trap, Gas Chromatograghic/
Mass Spectrometric Method™!
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
1) Digestion, Inductively Coupled Plasma Metnod
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
Liquid-Liquid Excraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method”
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'?
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad!®
1) Digestion, Inductively Coupled Plasma Methag@
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!
1) Digestion, Inductively Coupled Plasma Metnod;
Colorimetric Method; Calculation!®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colarimetric Methac;
Calcutation®

Colorimetric Method"! w

36 Chrysene
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11

42
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76

7

78

It

80

81
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84
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B6

87

88

89

s¢
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auafiy
Chrysene

Cyanide
2,4-D

DoD

DCE

poT
Dibenz{ahlanthracene
Di-n-Butyl Phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
ds-1,2-Dichloroethylene
trans-1,2-Dichlorosthylene
2,4-Dichlorephenol
1,2-Dichlorcpropane

1,3-Dichloropropane

Y-HCH
Hexachlorocyclopentadene
Hexachloroethane
Indeno(1,2,3-cdlpyrene
Isophorone

Lead

Manganese

Mercury

Methanol
Methoxychlor

Melhyl bromide
Methylene chloride
2-Methylpnenol
2-Methylnapthalene
Methyl tert-butyl Ether
Naphthatene

Nickel

Nizrobanzene

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Metnod™

Distitlation, Colorimetric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Metnod!

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'?

Licuid-Liquid Extraction, Gas Chromztographic/
Mass Speclrometric Method™

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

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method*?

Llquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Metnod?

Purge and Trap, Gas Chramatographic/

Mass Spectrometric Metnod!®!

Liculd-Liquid Extractlen, Gas Chromatographic/
Mass Spectrometric Metnod®

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Melhod™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!®

Liquid-iquid Extractlon, Gas Chromatographic/
Mass Spectrometric Methad!!

Purge and Trap, Gas Chromatograph </

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

56 1,3-Dichloropropene.

Liquid-Liquid Extraction, Gas Chromatographic/
Mzss Spectromelric Method™

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

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

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

Liquld-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"!

1) Digestion, inductively Coupled Plasma Method'!
2) Digéstion, Inductively Coupled Plasma/
Mass Spectrometric Method!!

1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method?

1) Digestion, Cold Vapor Atomic Ahsorption
Spectrometric Methog™!

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method?

Liquld-Uquid Exraction, Gas Chromatographic/
Mass Spectrometric Method'

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Uquld-Liquid Extractlon, Gas Chromatogrephic/
Mass Sgectrometric Method™

Uquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™!

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

1) Digestion, inductively Coupled Plasma Method™
2) Digestlon, Inductively Coupled Plasma/
Mass Spectrometric Method™!

Liquid-Liquid Extraction, Gas Chromatog-aghic/
Mass Spectremetric Method¥ w

94 N-Nitrosodiphenylamine
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72

3

TC

75

94
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109
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arsuatn
1,3-Dichloropropene

Dieldrin

Ciethyl Phthalate
2,4-Dimethylphenol
2,4-Dinitrophenol
24-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Endosulfan

Endrin
Ethylbenzene
Fluoranthene
Fluorene
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hevachloro-1,3-butadiene
n-Hexane

Q-HCH

B-HcH

arsuafin
N-Nitrosodiphenylamine
N-Nitrosodi-n-Propylamine
Polychlorinated Blphenyls
-PCB 1016
-PCB 1221
-PCB 1232
-PCB 1292
- PCB 1248
- PCB 1254
- PCB 1260
Pentachlorophenol

pH
Phenanthrene

Phenol

Pyrene

Selenium

Silver

Styrene
1,1,22-Tetrachloroethane
Tetrachloroethytene
Toluene

Toxaphene

TPH (Cs-Cal

Wimmed
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Specirometric Method®!
Licuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liguid-Liquid Extraction, Gas Chromatograchic/
Mass Spectrometrlc Method™!
Licuid-Liquid Extraction, Gas Chromatosraphic/
Mass Spactrometric Method
Liguid-Liquid Extraction, Gas Chromatosgraphic/
Mass Spectrometric Method™
Licuid-Liquid Extraction, Gas Chromatograghic/
Mass Spectrometric Method'?
Licuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!
Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
Licuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
Licuid-Liquid Extraction, Gas Chromatograpnic/
Mass Spectrometric Method'?
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!
Liquid-Liquld Extractlon, Gas Chromatograpnic/
Mass Specliunielik. Melhiod !
Licuid-Liquid Extraction, Gas Chrormatograpnic/
Mass Spectrometric Metnod'!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®)
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'®!
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method" %m\lj

76 7-HCH

Wikszd
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥
Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method™

Electrometric Methad!

Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method'¥

1) Distitlatian, Chloroform Extraction Method™

2} Disti.lation, Direct Photometric Method®!

3) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

1) Digestion, Inductively Coupled Plasma Method!*!
2) Digestion, Inductively Coupled Plasma/

Mass Spactrometric Method™

1) Digestion, Inductively Coupled Plasma Method!¥
2) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Metnod®

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Metnod!®

Purge and Trap, Gas Chromatosraphlc/

Mass Spectrometric Method!®

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method¥

Liquid-Liquid Extraction, Gas Chromatograpic/
Mass Spectrometric Metnod®

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!¢2%

110 TPH {Ge-Cig.
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120
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123

124

125

126

20

21

22

23

2q

25

26

ETUANY
TPH (CoaCio)

TPH Co16Cas)
1,2,4Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
1,3,5-Trimethylbenzene

Vanadium

Vinyl acetate
Vinyl chloride
m-Xylene
o-Xylene
p-Xylene
Xylene (Total)

Zinc

drsuany
Lead

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric Acid

Tellurium

Suspended Particulate

Fesed

Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic Methog!®?
Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic Methog®#
Purge and Trap, Gas Chromatographic/
Mass Sgectrometric Method"®
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®
Purge and Trap, Gas Chromatogrephic/
Mass Spectromelric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-LIquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
1) Digestion, Inductively Coupled Plasma Method®
2) Digestlon, Inductively Coupled Plasma/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometrlc Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'™
Purge and Trep, Gas Chromatographic/
Mass Spectrometric Method'®
Purge and Trap, Gas Chromatographic/
Mass Spectrometiic Method'”
Purge and Trap, Gas Chromatographic/
Mass Spectrometrlc Method!™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*
1) Digestion, Inductively Coupled Plasma Method
2) Digestion, Inductively Coupted Plasma/

i 0l
Mass Spectrometric Method' 3 mJ

1)

oL]

WnaTd

1} Isokinetic Sampling, Digastion, Inductively Coupled
Plasma Metnod®
2) Isckinetic Sampling, Cigestion, Inductively Coupled
Plasma/Mass Spectrometric Method™
1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2) Isckinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™!
1) Isckinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method'®
2) [sokinetic Sampling, Digestion, Cold-Vapar Atomic
Fluorescence Spectrometric Method™
1) Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method"!
2) Isakinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™
Ringelmann’s Method™
1) Absorption Sampting, Phenoldisulfonic Acid Methad™
2) Absorption Sampling, Alkaline Permanganate/
Calorimetric Method™
3) Instrumental Analyzer Methad®!
1) Isoknetic Sampling, Digestlon, Inductively Coupled
Plasma Method®
2) Isokinetic Sampling, Digestion, Induztively Coupled
Plasma/Mass Spectrometric Method™!
1) Absormption Sampling, Barium-Thorin Titrmetric
Method™
2) Instrumental Analyzer Method'®!
Isokinetic Sampling, Barium-Therin Titrimetric
Methad™
1) Isokinetic Sampling, Cigestion, Inductively Coupled
Plasma Metnod™
2) Isokinetic Sampling, Cigestion, Inductively Coupled
Plasma/Mass Spectrometric Method'™
1) Isokinetlc Sampling, Digestion, Inductively Coupled
Plasma Method!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®
1) Isokinetic Sarmpling, Gravimetric Method™

i 'n, Isokineti li imetric Method®™
2) Paired Tra™n, Iso! ic Sampling, Gravime! ?’w’

27 vanadium

i
21

28

Antimony

Arsenic

Beryllum

Cadmium

Carbon Manoxide

Chlorine

Chromium

Cobalt

Copper

Cresol
Dioxins
Hydrogen Chlaride

Hydrogen Fluoride

Hydrogen Sulfide

Asuafe
Vanadium

Xylene

asuaiy
Aldrin

Antimony

Arsenic

Barium

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"?

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™?

2) Isakinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™!

1) Isokinetic Sampling, Digestion, incuctively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1} 1sokinetic Sampling, Digestion, Inductively Coupled
Plasma tethod™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1} Instrumental Analyzer Method®!

2) Samgling Bag Non-Dispersive Infrared Method'™

1) Absorption Sampling, lon Chromatagraphic Method™
2)Isokinetic Sampling, fon Chromztographic Method L

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Isokiretic Sarnpling, Cigestion, Inductively Coupted
Plasma Metnod'™!

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2} Isokinetic Sampling, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method!®

Adsorption Sampling, Gas Chromatographic Method™
Isokinetic Sampling!™

1) Absorption Sampling, lon Chromatographic Method™
2) Isckinetic Sampling, lon Chromatographic Method'™

1) Absorption Sampling, lon Chromatographic Method™!
2) Isokinetic Sampling, ion Chromatographlc Method!?
Absorption Sampling, lodometric Method'™

15 Lead .

G
1) Isokinetic Sampling, Digestlon, Inductively Ccupled
Plasma Method®™ -
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™
Adsorption Sampling, Gas Chromatographic Method™

Biamed

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extractlon, Gas Chromatographic/Mass Spectrometric
Method''?#1
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 101
3) Autornated Saxhlet Extraction, Gas Chvomatographic/
Mass Soectrometric Method™2)
1) Waste Extraction, Digestio", Inductively Coupled
Plasma Metnod!41¢
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometiic Method 4"
3) Digestion, Inductively Coupled Plasma Method#!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"4¢
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/iass Spectrometric Method!4+!
3) Digestion, Inductively Coupled Plasma Method!™'
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Methad'"!"!
1) Waste Excraction, Digestion, Inductively Coupled
Plasma Method!!419
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method! 4%
3) Digestion, Inductively Coup.ed Plasma Melhod™
4) Digestion, Inductively Coupled Plasma/

i 7an
Mass Spectrometric Method' 2 IYV‘PJ

5 Beryllium-.



diun

20

21

Beryllium

Cadmlum

Chlordane

Chromium

Chromium

Dieldrin

Endrin

Heptachlor

Lead

Lindare

ARy

an

aTsuniiy

nc

Faned
1) Waste Extraction, Digesdon, Inductively Coupled
Plasma Methodl*41¢!
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method*447
3) Digastion, Inductively Coupled Plasma Method™ ¢!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"
1) Waste Extraction, Diges:ion, Inductively Coupled
Plasma Method?! 418
2} Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4'7
3) Digestion, Inductively Coupled Plasma Method™1¢!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™?
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method 92!
2) Sexhlet Btraction, Gas Chromatographic/
Mass Spectrometric Method!%%!
3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'29
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methog"419
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!'#47
3) Digestlon, Inductively Coupled Plasma Method™¢
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Cotorimetric
Methad; Calculation Method®446191
2) Waste Extraction, Digastion, Inductively Coupled
Plasma/Mass Spectrometric tdethod; Waste Excraction,
Colorimetric Method; Calcutation Method®61715!
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method"816351
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Alkaline Digestion,

imetri 3 i 8, 17,191

Colorimetric Method; Calculation Method™ w

10 Chromiumn (VI).

@b

AURTIEN

2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%!
3) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!241
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Exlraction, Gas Chromatographic/Mass Spectrometric
Method!#29
2) Soxhlet Extraction, Gas Chromatcgraphic/
Mass Spectrornetric Method!'02!
3) Autcmated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Mathog!129
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatograpic/Mass Spectrometric
Method!#79
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!'241
3) Aulornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"*#6!
1) Waste Extractlon, Separatory Funnel Liquid-Liquld
Extraction, Gas Chromatographic/Mass Spectrometric
Method"##9
2) Saxhlet Extraction, Gas Chromatagraphic/
Mass Spectrometric Method!92
3) Automated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™'2?
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"4'4
2) Waste Extraction, Digestion, (nductively Coupled
Plasma/Mass Spectrometric Method' 447
3) Digestion, Inductively Coupled Plasma Method™9
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Methad”™
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method"#29
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!
3) Automated Soxhlet Exraction, Gas Chromatographic/

i .26
Mass Spectrometric Method: 5, /YN]

22 Mercury.

13

22

23

24

27

My
Chromium (V)

Caball

Copper

24D

DDD

DDE

DoT

Mercury

Methoxychlor

Mirex

Molybdenum

Nickel

Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1256

ad -

Wemeh
1) Waste Extraction, Colorimetric Method® !
2) Alkaline Digestion, Colorimetric Method™?
1) Waste Extraction, Digestion, Induclively Coupled
Plasma Methog!"619
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method! 417
3) Digestion, Inductively Coupled Piasma Method™
4) Digestlon, Inductively Coupled Plasma/
Mass Spectrometric Method™?
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methog!'4:
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!417
3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Cr phic/Ma i
Method 1929
2} Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad!9%!
3) Automated Scxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2
1) Waste Extraction, Separatory Funnel Liquid-Uquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method"#2!
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"%2
3) Automated Soxhlet Extraction, Gas Chiomatographic/
Mass Spectrometrk, Mell w28
1) Waste Exiraction, Separatory “unnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method"#2¢)
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Methogl021
3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'*2!
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method "1

p

2) Soxhtet

Waste Extraction, Digestion, Atomic
Absorption Specirometric
2) Waste Extraction, Digestion, Cald-Vapor Atomic
Fluorescence Spectrometric Methog!hé3)
3) Digestion, Cold-vapor Atomic Absorption
Spectrometric Method?!
4) Digestion, Cold-Vapor Alomic Fluerescence
Spectrometric Method®?
5) Thermal Decomposition Amalgamatior and
Atomic Absorption Spectrometric Mathod?!
1) Waste Exdraction, Seperatory Funnel Liuid-Liquid
Gas Chromatographic/Mass Spectrometric Method92!
2) Soxhtet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2

3)Aut ction, Gas Chromatographic
IMass 1281

1) Waste

Gas Chromatographic/Mass Spactrometric Method 921
2) Soxhlet Extraction, Gas Chromatographic /
Mass Soectrometric Methadl!%2!
let Extraction, Gas Chromatographic
¢ Methog"128
1) Waste Extraction, Digestion, Induciively Cougled
Plasma Methog!!546
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methog!!#1"
3) Digestion, Inductively Coupled Plasma Method™¢!
9) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ !
1} Waste Exiraction, Digestion, Inductively Coupled
Plasma Method!"4!€:
2) Waste Extracton, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™4+7!
3) Digestion, Inductively Coupled Plasma Method"19
4) Digestion, inductively Coupled Plasma/
Mass Spectrometric Metnod™"
1) Waste Exiraction, Separatory Funnel Liquid-Ligutd

Ext as Chromatograghic/Mass Spectrometric
Me

2) raction, Gas Chromatographic

M

Soxhlet Extraction, Gas Chromatographic

2-Chloreblphenyl



28

29

aTuany
- 2-Chlarobiphenyt
- 2,3-Dichloroblphenyl
- 2,2'5-Trichlorobiphenyl
- 2,4',5-Trichlorobiphenyl
- 2,2 3,5 Tetrachlorobiphenyl

- 2,234,5-Pentachlorobiphenyl
4,55-Pentachlorobiphenyl
- 23,34 6-Pentachlorobiphenyl
- 2,2,3,4,4'5Hexachlorobiphenyl
- 223,45 5-Hoachlorobipheryl
-2,2.35,5'6-
Hexachloroblphenyl
-224455-
Hexachlorobiphenyt
-2,2\33445-
Heptachlorobishenyl
-2,2\24,4\55-
Heptachlorobiphenyl
-272'34,4'56-
Heptachlorobiphenyl
-2,2,34'556-
Heptachlorabiphenyl
-22'3344556-
Nonachlorobiphenyl
Pentachlorophenol

pH
Seleniumn

auniiy
Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz{a)anthracene

Benzene

o

e

1) Waste Extraction, Separatoy Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!928

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spactrometric Method™%2?

3) Autormated Soxhlet Extraction, Gas Chromatagraphic/
Mass Spectrometric Method!?#1

Electrometric Method®%!

1) Waste Exaction, Digestion, (nductively Coupled
Plasma Methog! 419

2) Waste Exraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method64"!

3) Digestion, Inductively Coupled Plasma Method™¢
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method” " W\
31 Sitver.
o
Feiased
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spactromeric Method!92!

2) Autornated Soxhle: Extraction, Gas Chromatographic/
Mass Spectrometric Method!!?!

1)Purge and Trep, Gas Chromatographic/

Mass Spectrametric Method!3?*!

2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method"*!

1) Soxhlet Extraction, Gas Chromatographlc/

Mass Spectromeric Method"9%)

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Melhod""2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methad!%

2) Automated Soxhle* Extraction, Gas Chromalographic/
Mass Spectremetric Method!"#4!

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method” '™

1) Digestion, Inductively Coupled Plasma Method™é
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™ '

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometic Method!0?)

2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 12

1) Digestion, Inductively Coupled Plasma Method¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!92*

2) Automated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"!?®

Purge and Trap, Gas Chromatographic/

Mass Soectrometric Method!521 3y

11 Benzo{b)lucranthene

31

19

20

21

22

Silver

Thallium

Toxaphene

Vanadium

AR
Benzo{b)lucranthene

Benzo!k{fluoranthene

Benzoic acid

Benzo{a)pyrene

Benzoigh,ijperylene

Berylllum

Bis(2-chloroethylether

Bis(2-gthylhexylphthalate

Bromodichloromethane
Bromoferm
Butanol

Butyl Benzyl Phthalate

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!" 646!

2) Waste Extraczion, Digestion, Inductively Coupted
Ptasma/Mass Spectrometric Method" 47!

3) Digestion, Inductively Coupled Plasma Method¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Methoc™?

1) Waste Extraction, Digesticn, Inductively Coupled
Plasma Method! ¢¢

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™617

3) Digestion, Inductively Coupled Plasma Method™¢
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™7

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method'?728

2) Soxhlet Extraction, Gas Chromatographic/

Mass Soectrometric Method"?9

3) Automated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 2%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method''41¢

2} Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometrlc Method™*4*?

3) Digestion, Inductively Coupled Plasma Method™¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method €16

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!*617

3) Digestion, Inductively Coupled Plasma Methog™®
1) Digestion, Inductively Coupled Plasma/

Mass Soectrometric Metnod™?

2

loa

Feuaswl
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %2
2) Autornated Soxhlet Extraction, Gas Chromatographke/
Mass Spectrometric Method! 120
1) Soxhlet Extraction, Gas Chromatagraphic/
Mass Spectrometric Method"*22
2) Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!42
1) Soxhlet Extraction, Gas Chromatographic/
Mass Soectrometric Method "2
2) Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"2¢!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2!
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Metnod™'?9
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectromelric Method"
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Sgectrometric Method™2
1) Digestlon, Inductively Coupled Plasma Method” ¢!
2) Digestion, Inductively Coupled Plasra/
Mass Spectrometric Method™™
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*°2!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!! ¢!
1) Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method"%
2) Autornated Saxhle: Extraction, Gas Chromatograph'c/
Mass Spectrometric Method™28!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method''%!
Eouilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method”**?
1) Soxhlet Extraction, Gas Chromatographlc/

Mass Spectrometric Method! 02
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method* 128 3 y

23 Cadmium
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30
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49
50
51
52

53

54

57

58

60
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asuafiy
Cadmium

Carbazole

Carbon Disulfide

Carbon tetachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chtorodibromomethane

Chloroform

2-Chlorophenol

Chromlum

Chrormlum (I}

Chromium (V1)

1,2-Dichloroethane
1,1-Dichloraethylene
cls-1,2-Dichloroethylene
trans-1,2-Dichloroethylene

2,4-Dichlorophenol

1,2-Dichloropropane

1,3-Dichloropropane

1,3-Dichlaropropene

Dleldrin

Diethyt Phthalate

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

blo

FouaTed
1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!?
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectromemic Method°%
2) Autemated Soxhlet Extraction, Gas Chromatogaphic/
Mass Spectrometric Method!!'24
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!525
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!52!
1) Soxhlet Extraction, Gas Chromatographlc/
Mass Spactrometric Method!®2!
2) Automated Soxhter Extraction, Gas Chromatographic/
Mass Spectrometric Method™?2%)
1) Soxhlet Extraction, Gas Chromatographic/’
Mass Spectrometric Method0%)
2) Automated Soxhles Extraction, Gas Chromatogrephic/
Mass Spectrometric Methog™?2¢!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(52*!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methogl525
Purge and Trap, Gas Chremnatographic/
Mass Spectrometric Method!529
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Method/ 2!
2) Atomated Soxhtes Extraction, Gas Chromatographic/
Mass Spectrometric Method'28)
1) Digestion, Inductively Coupled Plasma Method™9
2} Digestion, Inductively Coupled Plasma/
Mass Spectiometric Method™ '
1) Digestion, Induciively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Caleulation
Methogl"8161
2} Digestlon, Inductively Coupled Plasma/
Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!#445!
Alkaline Digestion, Colorimetric Method®*% W

36 Chrysene

-bx-

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methad%%!

Purge and Trap, Gas Chromatographic/

Mass Spectiometric Methad52

Purge and Trap, Gas Chrormatagraphic/

Mass Spectrometric Method!52!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!02

2) Automated Saxhler Extraction, Gas Chromatogrephic/
Mass Spectrometric Melhod™! !

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™$2!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1°21

2} Autornated Soxnlet Extraction, Gas Chromatograph'c/
Mass Spectrometric Method! 24

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!04

2) Autornated Soxhlet Extraction, Gas Chromatograph'c/
Mass Spectrometric Method" 2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %%

2) Automated Saxhlet Extraction, Gas Chromalograph'c’
Mass Spectrometric Method"!24!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectromatric Method!9%

2) Autornated Soxhlet Extraction, Gas Chromatogrephic/
Mass Spectrometric Method! 424!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric MethodH%%!

2) Autornated Soxhlet Extraction, Gas Chromatogreph o/
Mass Spectrometric Method™+24)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometic Method™029

2) Automated Soxhlet

Mass Spectrometric Method™!28

63 Di-n-Oclyl Phlhalate

36

kX
38

a0

41

A

45

46

47

48

65

66

67

68

70

7

T2

73

aruafiv
Chrysene

Cyanide
24D

ooo

DDE

ooT

D benz{a hjanthracene

Di-n-Butyl Phthalaze

1,2-Cichlormhenzena

1,3-Bichlorobenzene

1,4-Dichlorobenzene

3,3-Cichlorobenzidine

1,1-Bichloroethane

Esuadn
Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadlene

n-Hexane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methog!02!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method12¢!

Extraction, Distlllation, Celorimetric Method!?222%
1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectromerric Method!0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method12¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectromeic Method! 0

2) Autormated Soxhle: Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!2¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method21

2) Automated Saxhle: Extraction, Gas Chromatographic/
Mass Spectrometric Method'!!29

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spactrometric Method!029

2) Automated Soxhlet Extraction, Gas Chromategreaphic/
Mass Spectrometric Method®!24!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spactrometric Method!9%!

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog®!2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"°2

2) Automated Soxhlet Extraction, Gas Chromatograph ¢/
Mass Spectrometric Method! 128

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method?2¥

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®S21

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!521

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spactrometric Method

2) Autornated Soxhlet Extraction, Gas Chromatograph o/
Mass Spectrometric Method™!! 24

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!?52! 3‘“’]

49 1,2-Cichloroethane

TFaumek
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!%29
2) Autornated Saxhlet Extraction, Gas Chromalograph'e/
Mass Spectrometric Method!429
1) Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Methag!'%%)
2) Autornated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"28!
1) Soxhlet Extraciion, Gas Chromatographic/
Mass Soectrometric Method!?)
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*'2%
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*525!
1) Soxhlet Extraction, Gas Chromazographic/
Mass Spectrometric Method!"%?)
2 Aulcmated Soxhlet Extraction, Gas Chromatograghic/
Mass Spectrometric Method!!! 28
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'0%:
2) Autemated Soxhlet Extraction, Gas Chromatograshic/
Mass Spectrometric Method®+2¢
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Metnod?0%1
2) Autermated Soxhlet Extraction, Gas Chromatograohie/
Mass Spectrometric Method!!#1
1) Soxhlet Extraction, Gas Chromarographic/
Mass Spectrometric Method'%%
2) Autcrated Soxhlet Extraction, Gas Chromatograchic/
Mass Spectrometric Methad!*2¢!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method0%i
2) Autornated Soxhlet Extraction, Gas Chromatogranhic/
Mass Spectrometric Method!!' %)
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!52
1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method152

2) Equili space, Gas Chromatographlc/
Mass Sp Method"Y 3/‘{")*
73 n-Hexane
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85

86

87

88

89

90

92

93

94

95

Methanol

Methoxychlor

Methyt Bromide

Methylene Chloride

2-methylphenol

2-Methylnaphthalene

Methy! tert-Butyl Ether

Naphthalene

Nickel

Hitrobenzene

N-Nitrosodiphenylamine

N-Nitresodl-n-propylamine

1) Purge and Trap, Gas Chromatographic/

Mass Spectromtric Method521

2) Equilibrium Headspace, Gas Chrorr

Mass Spectrometric Method!!*#*!

1) Soxhlet Extraction, Gas Chromalcgraphic/

Mass Spectrometric Method!%2!

2) Autamated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2¢! §

Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method!*#*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!#2%!

1) Soxhlet Extraction, Gas Chromategraphic/

Mass Spectrometric Method(%2)

2) Autarmated Soxhlet Extraction, Gas Chromategraphic/
Mess Spectrometric Method" %!

1) Soxhlet Extraction, Gas Chromategraghic/

Mass Spectrometric Method?02

2) Autarnated Soxhlet Extraztion, Gas Chromatographic/
Mass Spectrometric Method!!2!

Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method!*2%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!024!

2) Autamated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"?¢!

1) Digestlon, Inductively Coupled Plasma Method™'®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™*"!

1) Soxhlet Extraction, Gas Chromalographic/

Mess Spectrometric Method¢2¢!

2) Autormated Soxhlet Extraction, Gas Chromatograshic/
Mass Spectrometric Method® 2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'*%

2) Autcmated Soxhlet Extraction, Gas Chromatograshic/
Mass Spectrometric Method™*2¢

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methad!!%2

2) Autcrnated Soxhlet Extraction, Gas Chiomatographic/

Mass S ic M )
ss Spectrometric Metho < ;J

96 Polychlorinated biphenyls (PCBs)

-l -

Sl -
and ssuaity ToIATEIT
ks O-HCH 1) Soxhlet Extraction, Gas Chromatographic/
- Mass Spectrometric Method!1%24 .
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!! 25!
75 -HCH 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"!
2) Automated Saxhlet Extraction, Gas Chromalograph'c/
Mass Spectrometric Method!!!24)
76 T-HCH 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!02!
2) Automated Saxhle: Bxtraction, Gas Chromatographic/
Mass Spectrometric Methog*128
77 Hexachlorocyclopentadiene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Method®2
2) Automated Soxhlet Extraction, Gas Chromatographlce/
Mass Spectrometric Method™?
78 Hexachloroethane 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%2!
2} Autornated Soxhlet Extraction, Gas Chromatograshic/
Mass Spectrometric Method™?9
79 Indeno(1,2,3-cd)pyrene 1) Soxhlet Extraction, Gas Chromarographic/
Mass Spectrometric Method"%!
2) Automated Soxhiet Extraction, Gas Chromatographic/
Mass Spectrometric Method!12
a0 Isophorone 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!0#
2) Auternated Sexhlet Extraction, Gas Chomatographic/
Mass Spectrometric Method!2¢
81 | Lead 1) Digestion, Inductively Coupled Plasma Method™*¢
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method ™™
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method"™$
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"
83 Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometiic Method?)
2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry!
3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®? l
84 Methanol...
-log@ -
dii Wiy ek
96 Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatoeraphic/
(PCBs) Mass Spactrometric Method"%
- Aroclor 1016 2) Autornated Soxhler Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Method'' 21
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
- 2-Chlorobiphenyl
- 2,2',3,5“Tetrachlorobiphenyl
- 2,2'5,5'Tetrachlorobiphenyl
- 2,3' 4,4 Tetrachlorobiphenyl
- 2,2.345-Pentachlorctiphenyt
4,5 5-Pentachlorobiphenyl
- 2,33'8,6-Pentachlorobiphenyl
- 22344 5 Headorobipheryt
- 22345 5Hexachlorobiphenyl
-223556-
Hexachlorobiphenyl
-22'4455-
Hexachloroblphenyl
-2,213,3445
Heptachlorobliphenyl
-2,2'3,4,4'55"
Heptachlorabiphenyl
-223,4,4,56-
Heptachloreblphenyl
- 2,2'3,8'5,5\6-
Heptachlorebiphenyl
-22'334,4\556-
Nonzchlorobiphemyl
97 Pentachlorophencl 1) Soxhlet Extraction, Gas Chromarographk/
Mass Spectrometric Method!*1
2) Automated Soxhlet Extraction, Gas Chromatogreph o/
Mass Spectrometric Method!!29)
98 Phenanthrene 1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method ™%
2) Auternated Soshle Extraction, Gas Chromatogrephic/
Mass Spectrometric Method!'#4 -

99 Phenol...

arunfiy

FFinmed

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

Phenol

Pyrene

Seltenium

Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

Toxaphene

TPH (Cs-Ce)

TPH {Cog- Cie)

TPH (Goi - Cos)

1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroelhylene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'9%!

2) Automated Soxhlet Extractior, Gas Chrematographic/
Mass Spectrometric Method®*24

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'%%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Method!!!?!

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Digestion, Inductively Coupled Plasma Method™¥
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™ ™

Purge and Trap, Gas Chromatagraphic/

Mass Spectrometric Method(*2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*2)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!2*

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Metnod!™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%?

2) Automated Soxhlet Extraction, Gas Crromatpgraphic/
Mass Spactrometric Method! 28}

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*2)

1) Autornate Extraction, Gas Chromatographic Method 2
2) Solvent Extraction, Gas Chromalographic Method!22
3) Ultrasonic Extraction, Gas Chromatographic Method 2!
1) Autornate Extraction, Gas Chromatographic Method'@
2) Solvent Extraction, Gas Chromategraphic Method!2#!
3) Ultrasonic Extraction, Gas Chromatographic Method !
Purge and Trap, Gas Chromatographle/

Mass Spectrometiic Melnod!'*21

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"$2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method® 2!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method! 4% w

115 2,4,5-Trichlcrophenol...




aTuain FFimaeh
115 2,4,5-Trichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Method!02!

2) Autornated Soxhlex Extraction, Gas Chromatographic/
Mass Spectrometric Method129

116 2,4,6-Trichlorophanol 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectromelric Method"%2
2) Automated Soxhle: Extraction, Gas Chromatagraphic/
Mass Spectrometric Method!!?!

117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!$2!

118 Vanadium 1) Digestlon, Inductively Coupled Plasma Method™®

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric MethodV 7!

119 Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methed!'$2%

120 Vinyl Chlaride Purge and Trap, Gas Chromatographic/
Mass Spectcometric Method!52%

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!52*!

122 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spactrometric Method"52

123 pXylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method52!

126 Xylene (Total) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!32)

125 Zinc 1) Digestion, Inductively Coupled Plasma Method™®

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™"!
I
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Wastewater 20% ed Washington, DC: APHA, 2023

5 United States

20. United States
_al-

20 United States Znvlronmental Protection Agency Test Methods for Evaluating Sotid
Waste Physical/Chemical Methods Mercury In Solld or Semisolid Waste (Manuat Cold-Vapor
Technique) SW-B46 Method 74718, 2007

21 United States Environmental Protectlon Agency. Test Methads for Evaluating Solid
Waste Physical/Chemical Methods Mercury In Sollds and Solutions by Thermat
Dect on, L fon, and Atomic Absorp pectrop y. SW-846 Method
7473, 2007.

22. Uniteo States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Pysical/Chemical Methods. Nonhalogenated Organics by Gas Chromatography. SW-846
Method 8015C, 2007.

23, United States Environmental Protection Agency Test Metnods for Evaluating Sol'd
Waste Physical/Chemical Methods, pH Electiometrkc Measurement, SW-846 Method 9040C,
2004

24 United States Environmental Protection Agency Test Metnods for Evaluating Solid
Waste Physical/Chemical Methods Soll and Waste pH. SW-846 Method 9045D, 2004

25 Uniled States Environmental Protection Agency Test Methods for Evaluating Solid
Waste Physical/Chemical Methods Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GCU/MS) SW-846 Method B260D, 20186,

26 United States Environmentat Protection Agency Test Methods for Evaluating Solid
Waste Physical/Chemical Methods ivolatile Organic C ds by Gas Qny v
Mass Spectrornetry (GC/MS). SW-846 Method B270E, 2018

27 United States Environmental Protection Agency Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distlllation SW-846 Method
90108, 1996

28 United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods Cyanide Extraction Procedure for Sollds and OIL SW-846
Method 90134, 1996

29 United States Enviranmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Cyanide In Waters and Extracts Using Titimetric and
Manual Spectrophotometric Procedures, SW-846 Method 9014, 2014

20. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods Mercury In Sediment and Tissue Samples by Atornic
Fluorescence Spectrometry, SW-846 Method 7474, 2007

31 United States Environmental Protection Agency Test Methods for Evaluating Solid
Wasle Physical/Chemical Methods Ultrasonic Extraction SW-846 Method 3550€, 2007W

nmdlaeTn Tt 0 loxno bowls o bavars

- me -

5. United States Envirenmental Protection Agency. Standards of Performance for New
Stationary Sources. 40 CFR 60 Appendix A, 2023

6 Unlted States Environmental Protection Agency. Test Methods for Evaluating Solld
Waste Physical/Chemical Methods. Sw-846, 2014

7, United States Environmental Protection Agency Test Methods for Evalualing Solid
Waste Physical/Chemical Methods Acid Digestion of Sludges and Sedimentts and Soils SW-846
Method 30508, 1996

8 Unlted States Enviranmental Protection Agency Test Methods for Evaluating Solid
Waste Physlcal/Chemical Methods Alkalne Digestion for Hexavalent Chromlum, SW-846
Method 30604, 1996

9 United States Environmental Protection Agency Test Methods for Evaluating Solid
Waste Physical/Chemical Methods Separatory Funnel Uiguld-Liquid Extraction. SW-846 Method
3510, 1996.

10 United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physlcal/Chemical Methods. Saxhlet Extraction SW-866 Methed 3540C, 1996

11, United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods Automated Soxhlet Extraction SW-846 Method 3541, 1994,

12 United States Environmental Protection Agency Test Metnods for Evaluating Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-B46 Method
3570, 2002

13 United States Environmental Protection Agency, Test Methods for Evaluating Solid
Waste Physical/Chemical iviethods. Velatile Organic Cormpounds (YOCS) In Varizus Sample
Matrices Using Equillbrium Headspace Analysls SW-846 Method 50214, 2014,

14 United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physlcal/Chemical Methods Purge-and-Trap for Aqueous Samples SW-B46 Method
50308, 1996.

15 United States Environmental Protection Agency Test Methods for Evaluating Solid
‘Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for Volatile
Organles In Soil and Waste Samples SW-B46 Method 5035, 1996

16, United States Crvironmental Protection Agency. Test Methods far Evaluating Solid
Waste Physical/Chemical Methods Inductively Coupled Plasma-Atomic Emission Spectrometry.
SW-846 Method 6010B, 1996

17. United States Environmental Protection Agency Test Methads for Evaluating Sold
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 60204, 2007.

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

19 United States Environmental Protection Agency Test Methods for Evaluating Solid
Waste Physical/Chemical Methods Chromlum, Hexavalent (Colarimetric). SW-846 Method

71964, 1992 ?(V“ﬁl

20. United States
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1 Caroon Monoxide 1) Sampling Bag, Non-Dispersive Infrared
2) Instrumental Analyzer Method®™
2 Hydrogen Suliide Absorption Sampling, lcdometric Method®™
3 Opacity Ringelmann's Method™*!
4 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Methad™
2) Instrumentat Analyzer Method™
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Add Method!®
2) Instrumentel Analyzer Method!"!
6 Sulfuric Acid Isokinetic Sampling, Barium — Titrimetric Method™

7 Total Suspended Particulate  Isokinetic Sampling, Gravimetric Method™
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5 United States
for New Stationary Sources
6. United States

for New Stationary Sources
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Znvironmental Protection Agency Standards of Performance
40 CFR 60. Appendix A, 2017.
Environmental Protectlon Agency Standards of Performance
40 CFR 60 Appendix A, 2019

7 Unized States
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7. United States Environmental Protection Agency. Standards of Performance
for New Statlonary Sources. 40 CFR 60 Appendix A, 2020

8 United States Environmental Protection Agency. Stamdards of Performance
for New Stationary Sources 40 CFR 60 Appendix A, 2023.

9 United States Environmental Protection Agency Determination of Carbon
Monoxide Emission from Statlonary Sources; Instrumental Analyzer Procedure. 40 CFR
60 Appendix A Method 10, 2017

10 United States Environmental Protection Agency Determination of Oxide
of Nitrogen Emisslon from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR
60 Appendix A Method TE, 2023

11 United States Environmental Protection Agency. Determination of Sulfur
dioxide Emission from Stationary Sources; Instrumental Analyzer Procedure 40 CFR 60
Appendix A Method 6C, 2017
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