AMANUIN

Tususasn1saauNgULA5a3lD



wo>jeqo|bsje

81
81
81
81
81
al
Bl
81
81
Bl
81
81
8l
8l
a1
4
8

4

81
8l

8l
8l
81
81
8l
81
81
8l
81
4

81
81
81
81
a1
81
8!
81
8

81
8l
81
81
A
A
4
81
81
8l
4
81
4
8

zl

(SYaLoW)
aeiqned 'baig

sauped by
suonnjos 6

92530y
92-d35-p
GZ-unf-g1
92-23Gb
9z-des-p
sz-unr-g[
92-330-b
9z-das-p
§z-unr-g1
92530+
9z-d35-p
sz-unrgl
92-520-p
9z-das-p
Gz-unrc1
§2-035-¢1
929300
Gz-das-£ 1
9Z-ARI-1T
SzNr-Z 1
92230y
92-d35-p
9Z-RIN-ET
92-33Q-p
9z-dss-p
921067
92220y
9z-das-p
92852
92930b
9z-da5-p
9Z-1ep€Z
62-035-07
§z-unf-p{
sz-das-1§
§z-unf-p1
s230-11
97-das-g1
92-025-61
92-035-81
SZ-Unf-pi
92-d35-81
92-035-8]
92-935-81
5793011
§2-035-12
9218461
92-G94-07
5z-d35-57
9z-Aeyy-1
9202
5293517
92-924-02
§2-035-1Z
92-024-02
Gz-unf-pl
S2IN-62

120 PN

sz-unf-p
Sz-eprp
€z-530-21
SZ-unf-p
SZeprp
€2-230-21
sz-unf-p
SZ-4eyi-p
€2-520-21
§Z-unf-p
Sz-ienb
£2-330-71
5Z-unf-p
szelp
£2-530-71
p2-AaS-¢ |
sz-unf-p
pz-das-¢1
b2-AON-1Z
bz-uer-z1
SZuNf-p
sz-epy
vz-das-zz
sz-unf-y
Sz-4epy
pe-das-zz
5Zunf-p
ST-1epp
vz-das-zz
SZ-unf-p
Szepy
vz-das-zz
bz-d35-0Z
£2-220-p1
2R
£2-930-b1
z-unf-11
SZ-Ry-81
521881
Sz-1en-gl
£2-230-b1
Sz-1ew-81
Sz-1ei-g1
Sz-BW-g1
pz-unf-11
b1z
SZ-RIN-61
§7-924-07
92-d35-vZ
bZ-AON-T
Sz-uer-0z
2112
§2-924-02
bZ-er-1z
§2-924-02
£2-530-b1
bZAN(-0¢

1eQ paleiqe:

£9T0N3
950073
920073
£910N3
50073
970013
£910N3
v500713
9200713
2910N3
550073
920073
L910N7
50073
920073
8T00N3
L910N3
8100N3
pBZON3
6900N3
L9T0N3
550073
260073
1910N3
b500713
1600713
£9T0N3
pS0073
280073
L910N3
$50073
1€0073
109054
ZST0N3
8B10N3
ZST0N3
bBION3
1€00N3
LE00N3
LE00N3
ZS10N3
L€00N3
J€00NT
LE00N3
P8IONI
T900N3
€£1Z0N3
Z000N3
91Z0N3
pSTONT
2£00N3
QT00N3
2000N3
0T100N3
C000N3
ZS10N3
055053

poc]
Pl
8
8
8
»ia
p]
g
L]
bkl
Mg
bl
w8
pL]
pl]

pot]

ON QI

{Wooy BUNOOY) J3quiRYS

%2019 10H

SW-d!

(Wooy BUNCOD) Jaquey>

%2018 10+

SWi-dD

AEoom WE:OOUV Jaquiey>

%2018 10+

SW-dD

(wooy BujOOD) Jaquey:

¥oo1g ok

SW-dD

(wooy dunood) Jaquiey:

o018 10+

SW-dD

12)2W030ydoII3dS

(WooY 5UNo0D) Jaquiey”

1219Wwojoydondade

SIS DT

Aydessolewolyd uc

(woocy 3unood) Jequiey:

32018 10k

$30-d2

(WOOoY BUNOOD) I3QuIey”

32018 1ok

S30-dD

(WOGY BUNOOD) S3qUIEY)

32019 1CH

S30-dD!

(Wooy BUNCOD) Jaqueys

#2018 10H

S30-d2l

43331 Oa

212y Ha

1un uenNsadI ¥201g

1913 351 HY

(wooy PIOD) JaquIey:
19)3U10)0Yd 01 I3C

13)2WO010YU01)3as

12woloydonaads

13331 351 HC

J918Wojoydondads
J13)3Wojoydondac

13]3W010Yd0N22dS

(Wooy PioD) JaquIey:

Uieg 12ty

U3AQ 11y 10

JduelRg DWOIPA|:

ENEILT

J01egNDU

JOSURS YA J3)3W OC

U3AQ 1Y 10k

3duejRg JIUCII3):

USAQ N 1Ok

30UBjRg DIUOIP3Y:

198y Hd

123w Ha

swen Juswdinbz

negwu / _‘anrmcgmwrcﬁﬁ@%mmvmwc._wrcarw

asaueaueyy
asauebuRpy
asauebuepy
uoyj

uoy)|

oy

pea

pea

pea1
uinueg
wnueg
wnueg
JAAYS|
JEINTS

JENT,

WNIWOIYY JujeaexaH|
JUE)IRUNG DIUOWY|
JURIIBUNG DOy

$9d 2ULOYDOURBIO|
AwoYd)
s

vs

HYS|
wnpos
wnipos
wnipog
WNIssusey
wnisaudey|
wnissudepy
wnped
wned

wnpied
{3115 UO) UDBAXQ) PAAIOSSIA|
USB0AIN 1YEPI3IN 12101
ussONIN 1uep1aly ey
apuom4|

2PyIns|

ousudl

SpAYapieuwoy|

Spiueds|

apuoyd|

Qo3|

(07 Hd 1) J0100)]

(Hd jeulQ 1e) 10100
UBAXQ PIAIOSSI]

2seaIn 9 )I0)|

358319 R |IO|

35e3ID 73

ao|

aog

Qaoa

2081 SPNOS PaAI0SSI] 18301
2081 SPNOS PRAI0SSIQ 1830 |
SPIOS PRPURTSNS 1810 |
spnos papuadsng |e10|

D 8¢ HY|

unessaws] |

Ijowesey

qe s21em
qeTuziem
Qe 9jem
Qe 19jem
qeaarem
qe7 191epm
qe7 120epm
Qe J21em
qen sa1em
Qe s23em
Qe saiem
qen 193em
qe 193epm
qeusiem
qe7 191eMm
qe sa1em
qe7 s2em
Qe 91em
Qe s2lem
qetaiem
Qe 42rem
Qe 19jep
qe7u3em
Qe 433eMm
qe7 212m
Qe J21em
Qe Rem
Qe slepm
Qe uziem
(SR FEMCITY
qe7 193em
qet3em
Qe buohey
Qe suoAey
Qgen BuoAey
qeT] bBuoAey
e duokey
Qe BuoAey
Qe suoAey
qe1 suofey
qe Buohey
qeT suohey
qe buoAey
qe auoAey
Qe suoARy
Qe suohey
qe suokey
qe suokey
Qe suoAey
qe buokey
qen duokey
Qe suodey
Qe suokey
qen suohey
Qe buohey
qeT suoAey
qeT auoAey

swep adwes

wo>jeqojbsje

z1
z1
z1
z1
a1
2t
ct
1
4
4]
A
zl
4
cl
Al
1
¢l
4
z1

81
8L
z1
8l

4
uoneiqned s uo
uoneiqned 35 uQ
uoneigned a1 uo
uopeiqneld a3yis up

48
uonRIqeD 3}5 UQ
uoneigied ajis uQ
ueneiqnes s uo
uoneignes ays uo

(syruon)
ajeiqned baiy

“1aupied 3By
“suonnjos 3y6u

§Z-AON-0Z
GZ-rR-g T
92-1814-9
9z-ue(-97
9z-rey-L1
92-RV-91
5202002
5252002
9z-uer-9z
5233002
52N1-6
§ZN(-6
SZ-Inf-6
[TAUES
9z-Aepr-6
[TAUE
9Z-1e-61
9z-uef-9z
9z-uef-9z
9z-uer-1z
9z-uer-12
9z-uer-9z
9z-uer-12
9Z-1en-61
5293062
9g-uef-9z
SzInr-11
9Z-18N-61

92-993-02
sz-un(-1
sz-un(-1
Sz-Inr-01
§Z-7-01

9z-unf-¢ 1
9g-6ny-£

§220-9¢

522082
S2N(-E

52INM-p
ralls
§Znr-¢
SZANf-¢
SZNf-p
SZN(-b
SZNCE
9293402

9Z-933-0Z

18D XeN

bZ-AON-0Z
bZ-RIND [
SZ-1RIN-L T
§z-uer-iz
SZ-1e-g1
S52-184-81
bZ-530-07
bg-330-0Z
Sz-uef-z
bZ-330-07
bZ-1N-6
bZIN-6
DZN(-6
b2AN-6
se-hew-6
9216
261
se-ue(-/z
Sz-uer-/z
Sz-uer-1z
§Z-uer-1z
sz-uef-jz
5Z-uer-1g
SZ-1en-61
bZ-230-€2
SZ-ue(-Lz
bZ-In(-11
SZ-1RN-61

§2-934-02
bZ-AON-0¢
DZ-AONOE
SZ-uer-1
Gz-uer-o1
bZ-23Q-L1
§Z-Q94-L
92-390-92
bZ-unr-8g
SZ-Uel-¢
Sg-uer-p
SZ-uer-p
SZ-uer-¢
Sg-uer-¢
S2-ver-p
ST-uRf-p
Sg-uel-¢
62-924-0¢

§¢-994-0Z

#eq payesqne:

9£50Sd
145054
125054
922054
525054
£25054
122054
112054
812053
022053
621054
e1054
2e1054
1€1054
100054
€E10S4
960054
PEDOSI
160054
520054
619054
p6p0Sd
020084
965054
p19054
G6p0Sd
620054
965054

€000N3
259054
155054
956053
B89p0SH
616054
059054
bL60Sd
606054
280154
259053
452054
181054
880154
€5b0S4
192054
281054
1000N3
99¢£0Sd
941054
12£054
SLe1sd
LOOON3
18154
p81054
190153
£8£0Sd

OAY
OAY
9Ad

‘ON al

1213 XN~
RIBKY XN”

10)juoyy $5911S Jesk
10U $S3UIS 1B3|
103UOW 5S3NNS 1Bk
1O}UOYY SIS 13k
1010 559135 13k
JOJUOY 553135 13k
10}IUOKY 552135 e
JO)UOY $5211S Rk
12)31y 1227 PUNOG
13}3 12157 puUnog
19]3jy 13437 pUnos
12131 19437 pUNOS
1213} 13437 pUNOS
12121 19437 pUNCS
iojRIgHED) PUNOS
13)31f 19497 pUNCS
13)3 19437 punos
13]3y 19437 pUNOS
1913y 19497 pUNOS
19)31y 1987 pUNOS
12191 19437 pUNog
I10jeiqied punos
19121 19A37 pPUNOS
1233y 12A27 PUNOS
1313y 19A3T pUNOg
Jojeiqnes punog

$ed pIepuR)S ‘Uo)RINED WRISAS ' JDZAlRUY
503 PIEPURIS UOIRIQNED WAYSAS JDZABUY

Jduejeg \BIBIC
2001

agn] 103

N 10QUOD 3j0suU0”
Jlun) 10NUOD 2105U0=
uonI3Q PUIM / PIIAS puIp
UoRI3IQ PUIM / PI3AS PUIK
UONDBAQ PUIM / PISAS pUll
uondaNQ puip / pasds puiy
JazAyeuy O

19zAjeuy <O¢
132Kjeuy “O¢
13zAIRUY SO¢
19zAeuy Op
13zAjeuy "o
13zAjeuy “Op
13zAjeuy “Op
duejeg 1BIBI
wnop ysiy
SWNOA Y5IH
BWNoA YsIH
BWNIOA YBIH
dueeg ey
3WNoA YoiH
2WNOA YoIH
SWMOA YdiH
awnjop ysiy

swep uswdinby

neewu / naLs Emwrc:&.r%m_mzwwgwrcarw

SoueUILINg
2dueUILN))
$5215 JedH
55315 JeaH
559215 1e3H
553115 Je3H
5315 1e3H
53115 1e3H
53115 JeaH
53115 JeaH

siy g ba

siy g ba7

siy g ba7

siy g bay

siy g ba

siy g bay

suy g ba

sy g ba7

s1y g ba7

s1y g bay

siy g ba-

siy g ba-

siy g ba-

siy g ba

sy pz ba

siy pz ba-

Sy bz ba

sy pg bs™

3pIXOIT INPNS

USBOAIN JO $3PIXC
2)eyNdIued PapuUsasns jeio)
Jejnonueq papuadsns 21o)
3ejndie papuadsng 1e10)
enaied papuadsns jelo)
2jEINdINRd p2pUadsnS 1830
UoN3I31Q PUIK / P33AS P
uonaag puip / peads puiy
uoNd3Q PuUIA / PR3AS pu
uonaanq puisy / paads puiy
3pxoIQ Inying

2pxoiq Inying

apixold 1nyIng

3pwoI] InyIng

3pIX0)J UIBONIN

apixoK] usBonIy

3pixolq uaboniN

3pxoIg UBONIN

anejndney papusdsng 1e3o)
23e)NdNIRd PAPUICSHS 1210
3)endued papuadsng 18101
ae|NdIUed PRpUIdsNS 180
3)eINdIued papuadsng 1210]

(01-F4d) 238y endipec

(01-14d) 553eyy 1endiec

(01-14d) 537eyy Mendipec

(0T-Wa) PNepy Rensnie

(0T-01d) JNeyy 1ejnoipe

i9)ouweled

aoueuuingy

IduRU WYY
1esHy
1e3H
134
1e3H
1esH
1e3H
1e3H
1edH
asi0N

35I0N
[EFEME RN
(SWAD) RIS
s
Pers
RIS
Pers
¥eis
usiquy
WBIqUY
ugquy
gy
usiquy
uBquy
WsIquy
pUCTL TV
By
Juaiquy
JuBIquy
uaiquy
waquy
wIquiy
yBIgUy
gy
Uy
Uy
JudIquIy
jusiquy
waguy
By

swen 9)dwes



wojeqo}bsje

z1
81
81
81
81
81
8l
8l
81
8l
81
81
81
81
81
81
81
a1
81
81
8t
81

(SYsuow)
sjeiqned bayg

sauped yyBu
“suonnjos 3461

§2-330-9
92220
9z-dag-p
sz-unr-g1
9z-2°Q-b
9z-das-p
sz-unf-g1
92-33a-b
9g-das-y
sz-unrgl
929301
9z-das-
SZ-Unf-g1
92-520-p
9z-d3s-p
sz-unf-gy
92-33Q-b
9z-das-p
sz-unr-g1
92230k
9z-das-p
sz-unf-¢1

122 PN

pZ-330-9
§Z-uni-p
STHRR-b
€2-230-21
sgunf-p
STIRV-p
€2-220-21
§Z-unf-p
STy
€2-330-21
§Z-unf-p
SZ-epyp
£2-230-C1
SZ-unf-p
SZreI-p
€2-990-Z1
bracllind
ST-1e-p
€2-22021
sgunr-y
SZ-1e-p
€2-520°Z1

ne@ pajeiqne:

821073 M8
L9T0ON3 Mg
50073 Si8
920073 M8
L910N3 M8
ps0013 e
9200713 M9
L9TON3 Shi8
pS0073 M8
920073 M8
L910N3 e
pS0073 M8
9200713 e
L9TON3 S8
50073 8
920073 Wi
L9TON3 X8
pS0073 e
920072 >Mg
£9T0N3 M8
pS0013 M8
9200713 >Ma

‘ON al

13zAjeuy Andisp

(WooY 5UNOOD) JSquieY:
¥2018 10+

SW-dD>

(WoOY BUNOOD) JaquIey:
42018 30+

S¥idD

AEOOK WE__OOUV Jaquey:
#2018 10k

SW-dD

{woay Bunood) saquiey:
32018 10F

SW-dD

(wooy Bunood) Jaquey:
32018 10+

SW-dD

AEQOK W_.___OOUH laquey:
2018 01

SW-d2>

(WOOY BUNOOD) Jaguiey:
32018 10K

SW~dD

awen juawdinbg

negsy / w_nrwc._erC?f_.u_._-WmmvmWSmr:arw

WNIWOIYY JuieAu ]
wNWOIYD JuSieAl] |
Wiy JuajeAu] |

lojoweled

Ainosapy]

sugz
surz

Jurz|
wnjwpe>)|
wnwpe?)
wnwpes)
wniu1s
wnuas
wnuRs
EICHIY
JIuasIYy|
RITEL
1IN
1PN
1PN
19dda))
Jaddon|
Jaddoo)|

qe salem
qe 21ep
qeT sarem
qe s2iem
qe7isiem
qe 131em
qen Jsjem
qe s9%em
ge s3rem
qeT%em
qesaiem
Qe s3iem
qeT slem
qeT s3iem
qe eiem
qeT sa1em
qeTJaiem
qeTalem
qeT s31em
qeT i9lem
qe 1aem
qe 13jem

awep a)dwes




ProjectSite:
Callbrate Locatlon:
Callbrate Dale :
CallbratlonSheet No :
Calibrator ID:
Callbrator Model :

Callbrator /N :

TestNo

1 (cFv)

Callbrated by

Project Site :
Calibrate Locatlon:
Callbrate Date :
CallbratlonSheet No :
Callbrator ID:
Callbrator Model:

Callbrator $/N:

L{cFM)

Callbrated by

Hlgh Volume Air Sampler Calibration Worksheet

Guif TS4

€:020525-BKK_F50383

21

27

EF]

38

RYG Field Services Scientist (1)

RYG_F50205
TE-5028A
1166

0919
1014
1121
1218

1325

o o
o U

(Mr. Nantawat Sarin)

Barometric Pressure (mm Hg) © 7483
Temperature { C): 22

High Volume ID : BKK_Fs0363
High Volume Model:

High Volume S/N: 4787
Callbrator Slope :

Callbrator Intercept : -0.02266

1: Chart
M
2 Stope:: 393336
36 Intereept: 49346

10 Correlation Coefficient: 09998

y=39334 40346

Qa {m3/min}

suits
Approved by :

(M. Supot Salamtch }
RYG-Fleld Services Section Head

High Volume Alr Sampler Calibratlon Worksheet

Gulf TS4 Co.Lid

C-020525-RYG_FS0184

RYG_FS0205
Qa
n em? frmin}
19 0944
23 1036
28 1141
EH 1237
38 1325
05
- W
uwneH

RYG Field Services Sclenuist (1)

(Mr. Nanlawat Sarin)

Barometric Pressure (mm Hg) : 7501
Temperature {*C): 329

High Volume ID :

High Volume Model: TE-5009X
High Volume S/N :
Callbrator Slope : 095561
Callbrator Intercept :
I+ Chart Linear Regression
o™
3z Slope : 414827
3 Intercept: 71476
0 Correlation Cocficlent : 09997
“
18
41483 7476
10 15
Qa {m3/min)

sits
Approved by :

{ M. Supol Salamteh )
RYG-Fleld Services Section Head

FORMNO:FO06-074 REVISIONNO-2 ISSUEDATE 20/11/23

Project Slte ;
Callbrate Loeation:
Callbrate Date :
CalibrationSheet No.:
Calibrator ID:
Callbrator Model :

Calibrator S/N :

Calibrated by

Project Site :
Callbrate Locatlon :
Callbrate Date :
CallbrationSheet No.:
Callbrator tD:
Gallbrator Model :

Gallbrator $/N+

1{cem)

00

0.0

Caltbrated by

High Volume Alr Sampler Calibratlon Worksheet

Barometric Pressure (mm Hg) :

Temperature (<€)

750.7

TE-5009X

0.95561

002266

n

09990

15

s=ts

( Mr. Supot Salamich )

2 Mav-25 High Volume ID :
High Volume Model:
RYG_FS0205 High Volume 5/N:
Callbrator Slope :
1166 Callbrator Intercept
@ |+ Chart Linear Regressio
finch fm? fminY m
1 0945 32 Slope: 437737
23 1038 36 imercept: 95136
28 1143 40 correlation Coeffictent :
32 1220 a4
37 1310 8
y=43 7745 5136
Qa (m3/min}
o |24 u
UWWHEH
Approved by =
{Mr Nantawat Sarin)
RYG Fleld Services Sctentist (1) RYG-Fleld Servt

High Volume Alr Sampler Callbration Worksheet

ces Sectton llead

GuIFTS# Co.Ltd Barometrlc Pressure (mm Hg) : 7492
TaaoumarEImTzn Temperature (°C):
High Volume 1D : DRKFS1377
C020525-BKK_F$1377 High Volume Model :
High Volume S/N: 26
TE-5028 Callbrator Slope :
Callbrator Intercept : 002266
Q Ts Chart Linear Regression
h FMY
19 0945 32 Slope: 43uR13
23 1037 36 Intercept ; 94197
27 nz 4% Correlation Cocfficient: 0.9998
3z 1219 as
37 1309 8
y=a3m-0a10y |
i
|
os 10 15
Qa (m3/min)
o &
unnpH U

{ Mr. Nantawat Sarin)
RYG Fleld Services Sclentist (1)



Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

Object i ic weighing i
Manufacturer Sarlorius
Type LA1308-F

Serial | QM Ident no 25408664 | RYG_EN00D1

Customer ALS Laboratory Graup (Thailand) Co ,Ltd (Rayong

Branch]

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

Order no 2230

SARTORILS

NSCTISITIS 17025
CALIBRATION 0426

Calibralion Certificate No ~ 258KL0001

This calibralian certficate documents the
Iraceatilty lo nalionsl standards

Uncerainties af measurements are laken inlo

are made

Work Instruction (Methed) SOP W1 08

This ceificale relale and apply this squipment
only.

7 hanitalt,

BY

APPROVED BY

Number of pages

NEXT CAL DATE

Date of calibration 20 Feb 2025

This calibrati h may not be
issuing laboratory Calibration certficates without signalure are not valid

The user is obliged to have the object recalibrated al appropriale inlervals

Date 06 Mar 2025 Approval of the Calibralion Cerlificate

(s

20/02/26

other than in full excepl with the permission of NSC-TISI-TIS-17025 and Ihe

Person in charge

pen

Mr Choncha Inthana Kachen Lalee
Sartonus (Thailand) Co , Ltd
129 Rama 8 Road, Huaykwang Verical®
10310 Bangkok Version 6 5 Page 114

Calibralion certificate No : 25BKL0001
Calibralion Certificale

Adjustment Status

The measuring device was inlemally adjusied before the calibration

Environmental and measuring conditions
Date of calibration 20 Feb 2025
Temperature al place of calibration | Temp diff
Tweighis - Tplace

Measuring conditions

245°C|10K

The installation site is svitable The device was levelled Balance was

Comments Humidity 58 0 %RH

Measurement results | Measurement uncertainties
Eccenlricily

Test load (nominal): 50p
10p 100g Carnter 5000009
1 100000 1000000 g Front left 500001 g
2 99399 ¢ 1000000 g Back ieh 5000009
3 1000005 938998 g Back right 4999999
4 100000g 1000000 g Fronl right 500001 g
5 100000g 999509 g Maximum deviation from centiic loading indication
5 99399 609998 g
7 100000 g 1000000 g
8 100000 g 1000000 g
] 1000009 1000000 g
Testload Emor  Expanslon factor

=00001g

Sarlorius (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version6 5 Page 34

Calibration certificate No : 25BKL0001

Calibration Certificate

Calibration object

Slngle range instrument

Model LA130S-F

Serial Number 25409664

QM Ident no | Inventory no RYG_ENDOD1 | —

Maximum capacity (Max load) 150 0000 g

Measured range 150 0000 g

Scale inlerval 00001g

Place of calibration

Address According to page 1
Depariment | Cost center Laboratory Depariment | —
Building | Floor — | 1st Floor

Room Balance Room
Maximum temperature varialion at place of calibration 5K

Calibration procedure

EURAMET cg-18, V4 0 -

Test equipment
Test equipment type
Thermometer

Test weight set OIML R111 E2

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

an the Calibration of N

Test equipment iD Valid until
MHB-382SD s/nB011342 Traceable to S unil ihrough DKSH 21 Aug 2025
Certificate No M2308197S ,E2(Traceable to S! unit through TCS) 23 Aug 2025
Verical®
Version 6 5 Page 2|4

P ion of

results | Appendix 1o the

Uncertainty of measurement in use

Device adjusled before measurement Yes

Temperature deviation considered

Temperature coefficient considered

Uncertainty of the weighing result Up)(W)

15K (isoCAL active)
1 109K

Ugliw) = 0.00013 g +3.96 - 10°* - R

Uncortainty ralative

UailWhrel
0.0091%
000074 %
000057 %
000051 %
000048 %

Sufaty factor

R Ugitwy
1% 150009 000014 g
5% 37.5000g 000026 g
0% 7500009 000043 g
75% 11250009 000058 g
100% 1500000 g 0000729
Graphic realization of the relative inty of | process
1
5
3
2
1
™
Displayed example
Pracess accuracy 100%
Safety factor 3
Minimum sample weight 00380¢g
Sartonus (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Verica®

10310 Bangkok

Version 6 5 Page

414



High Volume Air Sampler Calibration Worksheet

ProjectSlte: GuilTs4 Barometric Pressure (mm Hg) : 7483
Calibrate Locatlon : Temperature (°C): 322
Callbrate Date : High Volume D : BKK_FS1375
CalibrationSheet No : 020525 BKK FS1375 High Voiume Model :
Callbrator ID: High Volume S/N : 6256
Callbrator Model : TE-5028A Callbrator Stope :
callbrator $/N : callbrator Intercept :
TestNo Delta H0 Qs 1:Chart Linear Regression
finch) m? fmin) M
1 26 10724 40 Stope: 319557
2 34 12211 4“4 Intercept: 52635
46 14145 S0 Correlation Cocffcient : 0.9986
4 54 15295 54
5 67 16996 60
1 {cFv)
y=31956x +5 2635
00 -+ —= s e il oo e o
00 05 10 15 20
Qstd {m3/min)
o (g ‘
uuna6H U st s
Calibrated by Approved by :
( Mr. Nantawat Sarin) { Mr. Supot Salamtch )
RYG Ficld Services Scientist (1) RYG-Fleld Services Section Head
FORM NO.: F 06-073 REVISION NO-2 ISSUE DATE: 20/11/23
High Volume Air Sampler Calibration Worksheet
ProjectSite: GullTs4 Co, Barometric Pressure (mm He) : 7501
Caltbrate Locatlon : Temperature (°C):
Calibrate Date : High Volume 1D : RYG_FS0176
CaltbrationSheet No : High Volume Model : TE-5170D
Calibrator 1D: RYG_FS0205 High Volume $/N : 1802
Calibrator Model : TE-50204 callbrator Slope :
Callbrator S/N : 1166 Callbrator Intercepl : -003613
TestNo Deltaiz0 Qo 1: Chart Unear Regression
{ nch) tm3 Irmind (cemy
1 24 10318 40 Slope:: 330071
31 11677 # intercept: 56183
3 +2 13533 S0 Correlation Coefficient : 09992
4 50 14732 s4
5 62 16364 60
1 {cFm)
¥=33.007x+5 6163
0.0
10
Qstd {m3/min)
01k
ey =it s
Calibrated by Approved by :

{ Mr. Supot Salamtch )
RYG-Ficld Services Section Head

[ Mr. Nantawat Sarin)
RYG Fleld Services Scientist (1)

FORM NO:F 06 073 RFEVISION NO-Z ISSUEDAT: 20/11/23

ProlectSite:
Callbrate Locatlon :
Callbrate Dale :
CallbrationSheet No :
Callbrator ID:
Caltbrator Model :

Caltbrator /N :

Tesl No

1{cFm)

High Volume Air Sampler Calibration Worksheet

Gulf TS4 Co Ltd

€ 020525-BKK FS0371

RYG_F50205
TE-502BA
DeltaH,0 Qua
h
26 10708
32 11840
4.2 13512
50 14710
6.0 16080
654 —--— - -—
Uwwnop U

Calibrated by

Project Ste:
Callbrate Location :
Callbrate Date :
CallbrationSheet No.:

(Mr Nantmwat Sarin)

RYG Ficld Services Scientist (1}

Barometric Pressure (mm Hg) : 750.7
Temperature (°C) :

High Volume ID: BKK_FS0371

High Volume Model : 61051

High Volume S/N:
Callbrator Slope : 152567

Callbrator Intercept :
1:Chart
(CFMY

40 Slape : 367291

4 Intercept: 04927

S0 Correlation Cocfficient : 09990
54

60

36 729x

10 15 2.0

Qstd {m3/min)

st

{ Mr. Supot Salamteh }
RYG-Field Services Section Head

Approved by :

FORM NO : F 06-073 REVISION NO:2 1SSUEDATF 20/11/23

High Volume Air Sampler Calibration Worksheet

Gulf TS4 Co Ltd
Toapuwatimszot
2-May-25
€-020525-BKK_FS0366

callbrator ID:
Callbrator Model : TE-5026A
Callbrator /N :
TestNo. Della H0 Quas
finch) m? fmin}
1 25 10516
2 32 11849
42 13523
4 52 15006
5 64 16608
1{cFm)
oo
05
Ld o
nun26H U
Calibrated by

(Mr Nantawat Sarin)
RYG Field Services Scienti

Baromelric Pressure (mm HE) :
Temperature (°C): 330

Hlgh Volume ID :

High Volume Model: TE-5009X
High Volume S/N: 4156
Calibrator Slope : 152567
Callbrator Intercept :
1+ Chart Linear Regression
M
40 Slope:: 326206
had Intercept: 55612
50 Correlation Cocfficient : 09990
54
60
¥ =32621x+55612
10
Qstd {m3/min}
(Mr Supot Salamteh )
st (1) RYG-Field Services Scction Head

FORM NO: F 06-073 REVISIONNO:2 1SSUEDATH 20/11/23



MULTIPOINT CALIBRATION REPORT

Callbration Date 3-Jan-26 Equipment Nema
Manufacturer HORIBA Model
Serlal No. WPYOJMWD Equipment ID
Calibrator Manufacturer Teledyne API Modsl
Serlal No. 847
Std Gas Concantration (PPM) 55.88 Cylinder No.
Cylinder Pressure {(psl} 1800 Cortified By
Coertlfied Date 8-Feb-22 Explred Date
Point CALIBRATION RESULTS
Ideal Actual NO Enor NO %Enor NO Actual NOx
ZERO 000 010 010 010 010
1 100 00 99 60 -040 -040 100 60
2 200 00 199 70 030 015 20110
3 30000 298 70 -130 043 298 50
4 400 00 398 70 -130 033 399 10
AVERAGE (%) 024
400
300
200
100
[ 100 200 300
d —e—A  NO —a—Achual NOx
Cellbrated By

-

{ Mr.Jirawut

Sakam )

Fleld Environmental Sclentist (3)

NOx Analyzer
APNA-370
BKK_Fs0782
700

GN0027222
Alrgas Inc.

Emor NOx  %Ermor NOx
010 010
060 060
110 055
-150 050
090 022

0.10

400

Approved By

=

(Mr.Sarayuth  Jlttranont )
Asslelani General Manager

MULTIPOINT CALIBRATION REPORT

Ideal  —s— Aclual NO

Callbration Dale 4-Jan-25
Manufacturar HORIBA
Serlal No. AWX@B7CR
Callbrator Manufacturer Teledyne API
Serlal No. 947
8td. Gas Concentration (PPM) 5588
Cylinder Pressure (psl) 1800
Certified Date 9-Feb-22
Polnt
Ideal Actual NO Emor NO
ZERO 600 010 010

1 100 00 99 60 040

2 200 00 198 60 -140

3 300 00 29900 -100

4 400 00 40120 120

400

300

200

100

100
Callbrated By
et
<

{MrJirewut Sakarn )
Flald Environmental Scientiet (3)

Equipment Name
Maodel
Equlpment iD
Model
Cylinder No.
Certified By
Explred Date
CALIBRATION RESULTS
%Emor NO Actual NOx
010 010
040 101 10
070 198 80
01 298 60
030 401 10
o1

—®—A  NOx

ALS Labaratary Group
ISSUE DATE: 02104112

NOx Analyzer
APNA-370
RYG_FS0453
700

GN0027222
Alrgas Inc.
B-Feb-30

Ermor NOx  %Esror NOx
010 010
110 110
020 010
-140 047
110 028

0.18

Approved By

NV

( Mr.Sarayuth

Jittranont }

Asglstant General Manager

FORM NO: F 05056 REVISION NO -

ALS Laboratory Group
ISSUE DATE 02104712

MULTIPOINT CALIBRATION REPORT

Callbration Date Equipment Name
Manufacturer HORIBA Model
Serlal No SEEAWS3E Equipment ID
Callbrator Manufacturer Teledyne API Model
Serlal No. 847
Std. Gas Cancentration (PPM) 55.88 Cyiinder No.
Cyllnder Pressure (psl) 1800 Certified By
Certified Date 9-Feb-22 Expired Date
Point CALIBRATION RESULTS
n
Ideal Actual NO Ermor NO %Error NO Actual NOx
ZERO 000 010 010 010 010
1 100 0O 98 70 -130 -130 100 20
2 200 00 197 70 230 -115 20120
3 300 00 298 10 -190 -0 63 302 10
4 400 00 398 60 -140 035 40140
AVERAGE (%) -0.87
400
an
200
100
4 100 200 00
d  ——A NO -8 AclualNOx
Callbrated By

Za

(Mr.Jirawut Sakam )
Fleld Envionmental Sclantiat (3}

NOx Analyzer
APNA370
RYQ_FS0261
700

GN0027222
Argas Inc.
8-Feb-30

Emor NOx  %Emor NOx
010 010
020 020
120 060
210 070
140 035

0.39

400

Approved By

=i

{Mr.Sareyuth  Jittranont )
Assistant General Manager

ALS Laboratory Group

FORMNO : F06-056 REVISION NO:~ ISSUE DATE: 02/04/12

MULTIPOINT CALIBRATION REPORT

Callbration Date 3-Jan-25 Equipment Name
Manufacturer HORIBA Medel
Serial No. PX13CWAD Equipment ID
Callbraior Menufacturer Teladyne API Model
Sotlal No. 947
Std. Gas Concsntration (PPM) 55.88 Cylinder No.
Cylinder Pressure {psl) 1800 Certified By
Certlfied Date 9-Feb-22 Explred Date
Point CALIBRATION RESULTS
In|
Ideal Actual NO Error NO %Emor NO Actual NOx
ZERO 000 010 010 010 010
1 100 00 99 10 -0 50 090 10020
2 200 00 198 30 -170 085 198 10
3 300 00 298 40 -160 053 30130
4 400 00 396 90 310 078 39870
-0.59
400
300
200
100
100 300
——A NO  —=— Actual NOx
Callbrated By

{MrJirawut Sakam )

NOXx Analyzer
APNA-370
BKK_FS1088
700

GN0027222
Alrgas Inc
8-Feb-30

Emor NOx  %Emor NOx
010 010
020 020
-190 095
130 043
-130 033

-0.11

Approved By

=i

{Mr.Sarayuth  Jittranont )
Asslstant General Manager

ALS Loborstory Group

FORM NO: F06-056 REVISION NO:- ISSUE DATE 02/0412



MULTIPOINT CALIBRATION REPORT

Callbratlon Date 3-Jan-25 Equlpmer Neme
Manufacturer HORIBA Model
Serial No. Y53SNSFB Equlpment ID
Callbrator Manufacturer Teledyne APl Model
Serfal No. 947
Std. Gas Concentration (PPM) 563 Cylinder No.
Cylinder Pressure (psl) 1800 Certified By
Cortified Date 9-Feb-22 Explred Date
CALIBRATION RESULTS
Palnt
Ideal Autual Error
2ZERQ 000 010 010
1 100 00 9870 030
2 200 00 19920 080
3 300 00 298 50 -150
4 400 00 398 50 -150
AVERAGE (%)
400
300
200
100
° 100 200 300
d —e— Aulua)
Callbrated By

7

(Mr.Jirawut Sakam )

802 Analyzer
APSA-370
BKIK_F$07681
700

GN0027222
Alrgas Inc.
9-Feb-30

%Emor
010
030
-0 40
050
-0 38
-0.30

400

Approved By

AV

( Mr.Sarayuth

Jittranont )

Asslistant General Manager

MULTIPOINT CALIBRATION REPORT

Callbretion Date 4~Jan-25 Equipment Name
Manufacturer HORIBA Modsl
Serlal No. 90UDXJ31 Equipment ID
Callbrator Teledyns API Model
Serlal No. 947
Sid. Gaa Ci (FPM) 56.3 Cylinder No.
Cylinder Pressure (psl) 1600 Certifled By
Certified Date B-Feb-22 Explred Date
CALIBRATION RESULTS
Palnt
Ideal Autual Error
ZERO 000 o010 010
1 100 00 28 80 -120
2 200 00 198 00 -2 00
3 300 00 298 00 -2 00
4 400 00 398 80 -120
AVERAGE (%)
400
200
200
100
0
[ 00 200
d —— Autual
Callbrated By

i

(MrJirawut  Sakam )

Fleld Environmental Sclentlst (3)

ALS Laboratory Group
1SSUE DATE: 02104112

$02 Analyzer
APSA-370
RYG_FS0452
700

GN0027222
Alrgas Inc.
B-Feb-30

%Emor
010
-120
-100
067
030
061

400

Approved By

=i

{Mr.Sarayuth  Jittranont )

Asslalant General Manager

ALS Laboratory Group

FORM NO: F 0605 REVISIONNO:- ISSUE DATE 02/04/12

MULTIPOINT CALIBRATION REPORT

Calibration Dale 4-Jan-25 Equipment Name 802 Analyzer
Manufacturar HORIBA Mods! APSA-370
Sesial No. Equipment ID RYG_FS0257
Callbrator Manufacturer Teledyne API Model
Serlal No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNOo27222
Cylinder Pressure {psl) 1800 Certifled By Alrgas Inc.
Caertifled Date 6-Feb-22 Explred Date 9-Feb-30
CALIBRATION RESULTS
Polrt,
Ideal Autual Error %Emor
2ERO 000 010 a10 010
1 100 00 99 40 060 060
2 200 00 198 60 -1 40 070
3 300 00 299 40 060 020
4 400 00 398 80 -120 030
AVERAGE (%) -0.34
400
200
200
100
o 100 300 400
——hu
Callbraied By Approvad By
%f/ SFUWF
(MrJirewut Sakam ) (Mr.Sarayuth  Jittranont )
ALS Laboratory Group
FORMNO: F 05056 REVISIONNO :
MULTIPOINT CALIBRATION REPORT
Callbration Date 3-Jan-25 Equipment Name
Manufacturer HORIBA Model APSA-370
Serlal No XHV1SS59F Equlpment ID BKK_FS1087
Calibrator Manufacturer Teledyne APl Model 700
Serlal No. 947
Std. Gaa Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psl) 1600 Certified By Almgas Inc.
Certified Date B-Feb-22 Explred Date 9-Feb-30
Palnt CALIBRATION RESULTS
Ideal Autual Esror %Emor
ZERO 000 010 010 010
1 100 00 Q9 10 090 -090
2 200 00 198 80 -120 0860
3 300 00 298 10 -190 063
4 400 00 39830 -170 042
-0.49
200
200
200
100
[}
) 200 00 400
] —— Autual
Callbrated By Approved By
%/ 5%:“@47
(Mr.Jirawul  Sakam ) {Mr Sarayuth  Jlttranont )
Fleld Environmental Sclentlst (3)

ALS Laboratory Group

FORMNO: F06-056 REVISIONNO:- ISSUE DATE: 02004112



HRAN AL ASSOCIAL

SNy
P aacmu 7 1 B WaISEDT BIes uvp
Barguox 03 TRakar)

Tor +3ta GWBIETZ

Yt syi-aiomsy

e e alker§ ianate car

WL te wws onateecom

MODEL/TYPE

Telstive Hlumigity
AMmosaheric Pressure

PLACE OF CALBRATION

CALIBRATION CONDITIONS

Calitrated by
M Eerewit Tha 1als
D hilss Jinsrapaen Leor £ ok

Accredited catibration leborotary
ISOALC 17025 2017
NSC.TIS! TG 17025
CAUBRATION 0367

Airapesd measurement foburotary
Colibrmrian servces deparrment

CALIBRATION 0367

Cwis021 67

CERTIFICATE OF CALIBRATION

Cup anememeter

Novatmx

Sensor W02

atalagger 200-WS-25L8

+Sersor: WSD-AS262

Oata loger A5262

aKK_Fs0902

Useduem

+ALS labor atery group (Thailand) Co , (1
102 Phatthanaban 40, Phawthanakan Rd Khwaeng Suan Luang
Khet Suan Luang, Bangiok 10250 Thalland

11ltel type wind sunnel al iranates Atoriares Co, Lid

:Wind lunnel erass seetion area’ 200 cm
100 e’

Diameter af mounting plac” - mm

Blockag ratic of tes: obfect’ oir (]

24 ey atarient conddinns

Calibegtion procedure:

Yhe Cup onemometer war cakbeowd ogoinst
Stondard aw veforily tronagucer B & $5-17
and pol Tube with precision ferer ol . rrssure
n reer model DPIA2502 17 2n rlec ¢ testseenion of
Lifel type wind tunnel aith 830 ¢~ cross test

Evan it an nf measuieme it dato Guitle Ic the
eratession cf unzerzamty m measurem -t

Jai
Y

The average values during measurement are (24 21 °C (43 0) %RH and {1067 G} hPe

I
4

HAC

W

4798 0 the tesl a0 abjec Irch. de mountrg ppr

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

JIRANATL vasot i

415 6735

ran e Bangiahy
OB (Thabag)
"

PR

Baepar

Bt emuror w53

WeL s wn [120l0e v

MODEL/TYPE

1D NUMBER
CONDITION AS-RECEIVED
cusToMER

RECEIVED DATE
MEASUREMENT DATE
1SSUE DATE

INWRITING FROM THE : ABORATORY

Accreded calibror cn leboratory
(SO/IEC 17025 2037
NSC TiS! T15 17025
CALBN ATION 0367

Wiad direction measurement iabaratory

&/ lm

M Pa mya Beoncharcen
Calibraticn Departripnl Wanager

CAUBRATION 0367

Cenlficate Number

w021 67

CERTIFICATE OF CALIBRATION

Wind Direczlon Sensar

Novalyns

Sensar: WS 02F

Data logger 203-W5 258

Sencor WSD-AS262

Dam logger: AS262

KK FSD903

Used nem

als oup (Thailand) Co, Ud

104 40, Pralthanakan Rd, Khwaeng Suan Luang.
Khel Suen Luang, Dangkok 10250 Thailand

ambient condithun in e ishoratory arc as follow

Temperature
Relstive =umity
Aimosghenc Presure

Precondinaning
Measurement Condition

TABULATION OF RESULTS:

550:150 HRH
1010410 hpa

Eifiel ype wind turnel of Jirenarer Associates Lo L1d

Wine lunnef ass secthn area an’

4 rd durectior o 3 an
' mm

Blockage ratio of Yest objecl’ 3]

Tt
Stanaare Rotary Encodr  meced A&QISTS

1yP4 ¥ tuanct with 950 cm Trss 1est section
arec. The WG G0F caset on 1FC 61407 1
Wing enewgy generoian systess — Port 12
Pawer peiformance measutrments of elect vy

eatbror cmgr i

Traceabilky:
Tswnuo w0 et ¢ oof The
e ccunvmen to wiowr wd toe me sl

Metiology bttty o7 Thanang) =o Cewpcate

The average salues during measurement are (23.9] C (53 3} XRH ard [1007 ¢ 1 hFa

The Lskle on next page give the Tieasured values.

Callbraved by
M Sorawit Thachatac
M lampamie e ol

AT ST 4 N LT

Calils 2o Deparlment Manager

THIS CERTIFICATE OF CAIIRRATION MAY NDT BE AEPRODUCED EXCEPT [N FULL UNLESS FERMISSION FOR REPRODUCTION HAS BEEN DBiAINED

IN WRiTING FROM THE LABORATORY

Page 2c12 Pages

MEASUREMENT RESLLTS

The Cug anemromeler, Unit Under Calibration (UUT) was eserqise 3t 0 m/s (or 5 nunutes peicr Lo calib:
(@ & mfs was calculaled by 2 standard air veiosily lrensducer which was ymulallsl S5 At away froem wir d U

Certificate Numbes

CWs02167

n Leing ae-termed The starcard air velceity 35 mys
Wt g2l and inallewt £0 men away lrorm lap of

the test scbon and The Manarg « ¢ vwlocity 5 mys 10 31 mfs was caleulatec oy & priol 156 with prec sion differertial p essure meter w hich was installec 50
mim awsv trom wind tLa7el nozle ard Installec 40 mm away Irom Lop of the fest secion UUC was maunied on a round vertical lube of the Loare plate at
center of test sectiar The ca'iksstion was carmed out under both fiung ard faling air veloaty :n Ihe rarge of 1 mfs 1c 16 m/s 3t calibration nrenval of 2 mf

The resutr, of ¢alh 1ratio7 2 1d avs0rialed meazurement uncertainties are yesoned In the tatle below

1015 2110
2038 2422
3031 2434
4182 2428
498 2110
604 216
708 2410
708 2130
905 un
998 a2
1101 2420
1199 2410
EN) 2414
1406 2910
15.06 2430
1599 2410

Velodiry of Unit Urder Cal bresion

Cahbrat on szt up of the Cua anemometer calio 4tian 171 Uk wi J lunnet of liranalre Aswriales G
ot urals or - kemark “lie uraportion af the set up 1 nar True 10 scale d

Page 7 of 2 Pages,

MEASUREMENT RESULTS >

e

102

Imaging grometry

21 o3t
02 LE
01 031
02 031
oo (%]
a [EN
op 031
o1 031
00 031
02 ca
03 L]
02 631
02 031
02 031
02 031
032 031

LA Tl Cap 3w etpe sligans wmay e £ arm e

Certificate Number

“he wire direction sensor was cailb ated agalnst standard rotary encader Ly companson method During caliwation, the measurement was carrled oul 3t 45
imervals i1 c'Gowise Bnd counterdockwise directions sl GHsel zdjustment has been made The flow speed ol w nd tunnel (sually § /st is kep: constant
wini = L sensct 1s rotaled groune iy vertical 21 The ceully of calibratior and assorrated me2surement uncerlainties are Jeponed In 1he (anle bolew

Ak spead D'w
mfs Degree %)
135 000
225 000

Remaric
" Caf bratlon resulis ony caurt
" Direction of tandacc

" Srrctiar of Uni Unider Ca lbras an

D80
D.EO
080
080

0.80



CertHficate Na : COT-107-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

Accredied catibration loboratory
ISDAIEC 17025 2017
NSC TIS! TS 17025
CALIBRATION 0367

Temperature measuremen! loboratory
Cafibration services depariment

NSC-TISI-Ti5S 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

+ Dala Logyer with Temperalure sensar
Novalynx

+ 200-W5-2518

: A5262

:BKK FS0309

: Used item

< ALS laboralery group (thavand) €a , Ltd
104 PhalLhanakan 40, Phatthanaken Rd.,
Khwae: g Suan Luang, Khet Suan Lusng,
8angkok 10250 Thailand

10Jun 2024
2B Jun 2024
: 28 4un 2024

Ambient condition in the laboratory are as follow:

Temperature
Aclative Humidity

1230130 c
15502150 RAH

NOTED: The certificate Is vaiid only to the rem colibrated on dote ond place of calibration

TABULATION OF RESULTS:

The table an next page gwe the measured valucs

Calibrated by:
OM  Sorawit Thachalad

0 tiss Ruangrumpa) Phoormmit

Page 10f2 Pages

Cavbratlon procedure:
The temperature cakbrution was aone by

accarting to comparison methon #Rth siandurd
digital temperature nawator and standand
temperature probe The trmarciure scolr use
was based on 7S 50.

Traceabitity:

ntemeuona system of umts (S threugh
Nationc! Esune of Meirolagy The iand (AT}
Certficote number TT 004724, Ceraf rare
Pumiaae; ER-0101-23

Mode! STS-100 A5D0, Serial N ¢67682 02,

Mode! DT/ 1C00-A MK 1, Serial No 671407-
00591 Duc dole 14 Sep 2024

Uncertointy of Measurement
The reparted uncertainty of meosvremert s
based on the standard uncertainty musip ied by
o coverage Jactor k=2, Which for o normol
distributian  corresponds  fo o coverage
prabability of opproximateiy 95% The stondard
ungertainty hay bera determined in occordance
w, 1 Lbe GUM Evaivation of meosurement dato

Guide fo the expression of unceamty
measurement”

Appraved signatory

M Parinya Boancharoen
Calibration Department Manager

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

HRAS ALLE ASMOUTIAL ~ €O 1D

6V1c 13 4735 36

percraem T ) RS

Henghor 1 & W{IhaTand)
T 7

L= ms<asbrat<n@jeanalee com

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

CONDITION AS-RECEWVED

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIADNMENTAL CONDITIONS:

IN WRITING FROM THE LABORATORY

Accrediied catibration foboratary
(S0/EC 170252017
NSC-TIS 715 17025
CALBRATION 0367

ity and Ae Temperature loboratary

Catibsomion services deparment.

CERTIFICATE OF CALIBRATION

Relalive humidity with data logger

+ Novalynx
+ Data Logger 200-WS 2518

Sensar: HMPEO

+ Data Logger: AS262

Sensor: N0330785

© AKK_F50909
: Used Hem
© ALS [aboratory group (Mhalland) Co , Lt

104 Khwaeng Suan tuang

Page 1ol 2 Pages

Colibration procedure:
The Relotive humidily ond Ar Temperature
welibration was dune by t-Howse ol w3ion
niethod as Wi-CL-005 ond Wi-CL 020 axorang La
componson methor! witn Standard Ced Mirro®
hvgrometer with Tem evyoture se230r and signdard
Humstiy generator thomber

Troceablity:
The megwrements we  toceable te e

Khet Suan Luang, Banghok 10250 Thailand

1104un 024
178 Jun 1028
:268Jun2024

Amblent canditlan in the laborstory are a follow

Temperalure
Relauve Humidity

73.0:10 c
5502150 HAH

NOTED: The certificate is valid only o the item cohbrated on dete and ploca of collvatian.

TABULATION OF RESULTS:

The table on nex; page give the measured values

Calibrated by

oA, Sorawn Thachalaa
12 M 43 Jtteaparn Lertsorphot
7 V.58 Ruangrumpat Phaemlt

CNAC

ITUANAT: ANDOUTES 0 LT

Approved signatory

system of wnits (Sl through Natlonal
snstituce of Metrvogy Thad md (WIMT] Cermfeote

umper  THODS-23 and  theaugh franoter
Assorioes €o , L1d, Certficote number- COT 001 67.

Uncertainty of Mensusement;
The repated uncertainty of measwement Iz based

coverage factor k=2, Which for c normal dis ribution
correspands e ©  coveroge  ©obabuty of
cppraxsimately D5% The standord atertainly hos

‘fvalustior of meaucemeal dato Guae o tae
roression uf uncentamiy m measurement

Mr Pannys Buanchiaroen

THIS CERTIFICATE REPORT MAY NOT BE REPRODUTED EXCEPT (N FULL UNLESS PERMISSION FOR HEPRODUCTION HAS BEEN OBTAINED

N WRITING FROM THE LABORATORY

JIRASN AT L ASOCIATE ¢ 11D

Continuation of Certlficate of Callbration Number CDT-107-67

@ Without Adjustment [ With Adjustment

207Codn ¢

Function:

Table 3: This equipment was connected with lemperature sensor Madel: HMP60 S/N: N03307B5

Dimenslon: Dlameter 12 mm Length B0 mm

{mmerslon Depth

{mm} c
80 200s4
80 25051
80 30046
80 35034
L 40042

UUC®: Unit Under Calibration

**“End of Certifiae of Calbration®**

[ witnaut Ad 1+ stment

UUC Reading

[5)

196
245
97
345
395

(3 with Adgustment

MRANATT] ¢ 8-S A LM

Table 1: The results af caliaration of refsilve humdity at 30 "C are reaarted in table below

Callbeation Range:  10%AH 10 SO%AH

Alr Temperature Standard Resding
(4 [%RH)
960 1961
28 5049

UUE* Unit Under Calibration

UUC Reading

{XRH}

185
498
o

=44End of Cerificate of Caltbration***

MAC

Rl

SaTmSon 1D

-05

10

o8

Page 2 ot 2 Pages

Uncertalnty
4

0099
J099
0099
00389

Page 2 of 2 Pages

Unceriainty
HRH)
063
a3
23



WS 07067

Accreomed colibration faboratory
HRANATEC ASSOCIA TS ISO/IEC 17025:2017 NSC—TISI-TIS 17025
NSC-TIS! TIS 17025 CALIBRATION 0367
CAUBRATION 0357 Page 3 0l Pages
3
Peis 4 (2 40 KA Vaalthop i, g +ia Airspeed measurement laboratary
UznaroR 106G Tnana o Calbration services deportment N
o e MEASUREMENT NESULTS
£ 11, jaad cabtmalien@hannce om
Websee vy Jranateecom CWS070-67
"
MEASUREMENT ITEM
MANUFACTURER 2216 2450 2445 20 02
MODEL/TYPE 3010 2630 2445 28 01
Data logger; 110 WS-250L-0 4209 2632 24405 a0 02
-;“-“”“WS" 453D 458 2648 2045 ] [
_B:]': :‘;l;l;:“‘” 592 2440 185 539 bia
ey 704 2434 2405 71 o1
+ ALS labaratary greup (Thalland} Co , Lid .04 a0 2045 a0 ol
698 2418 2445 00
Khet Suan Luang, Bangkok 10250 Thalland 9.84 2430 2445 01
nos 2074 2445 01
12.00 2032 2445 02
1295 2430 245 0z
J5SUE DATE 1401 450 2445 02
1498 2454 24 03
ENVIRONMENTAL CONDITIONS: 1509 2460 2045 oA
Ambient condilion (n the laboratery are as
Temperature
Relative Humidity
Amaspherie Pressure Veloony ol tandard
" Velurtty o Uit Uner Catbratken
PLACE OF CALIBRATION
THOTO OF CAUBRATION SE1 U
ixTepan 26112725
TABULATION OF RESULTS:
The table on aext page gve the meas re va ues J
Approved ignatory
K el boancnaruer,
Cahralion Depz tmat Manapcr
Lal ation set up v the Tl wtwmcmmeles (o atian i the vl Lunnef of Jranater Associate: o Lid The Cun an 1 sroter shawa teag il T e
calbyated ane Remask 10 o ol ptih A8 not (e 0 scale e 10 Lnaging geomeliy.
TIS CLATIFICATE OF CALBRATION MAY NOT DE REPRODUCED EXCERT IN [ ULL UNLESS PERMISSION FOR REPRODUCTION 11AS DEEN OBTAINED
INWIUTING 1 IOM HL LABORATORY
Certificate Number
WD 07067
Accredited calibvation labarotory
JIRANATE 1 ASSOCIATLS CO 11D 1SOAEC 17025:2017
NSC-TISLTIS 17025 Page 2 ot 2 Pages
CALIBRATION 0367
CALIBRATION D367
e VWt e A, Wind direction meyurement laboratory MEASUREMENT RESULTS *
Ao 1 s Calibration services department
«wite wl
e s 3 Certlficate Numbar The wind direction seasar was €3 lrated gl standard ralary encodr b comparisens mothord D g cllbralin, Wi measirement sas canned ool 7 45
I st oabbration juarates com intervals In clowwiss anul camteretonkw s dhirislons after ollsel adjustment has been made Th [l speed of wind tuninel {usually 5 m/s) Is kept conslan
s ¢ waw jusnates com CWD07667 whlle the senso i rotated around s vare (3l as The results o” cairation and aseecialecl i asurement rertambies s 1epoited u tne Lab's below
CERTIFICATE OF CALIBRATION L 0w o
" a
[ 3
MEASUREMENT TEM Wind Dizertion Sensor Calbrntion pracedun . 132 N &
MANUFACTURER Novalyms Ine s weection vemior wos cuia 180 000 179 080
MODEL/TYPE +Sensor: WS 12F flatuny e
v 5UGin I 227 080
X twanef 7 w3 080
SERIALNUMBER ';“:'“l" ws""';i;’ area The Wi CLVE haund o 1 61400 12 )
Oata logge Wing cqorgy gearmbon Systenn  Port 121 315000 ue 00
+BRK_FS0574 Poser performance moast mests of vlects g 358 080
s tseditem r0d 7403 vaasd tunwncs, Moteh 2012 wos used as
+ ALS Isboratory group (Thalland) Ca , Ltd @ carbration o feta
104 an, Ad, Lang.
Khet Suan Luang, Banghok 10250 Thailand Troceabfity N
T contfieol @t o buscabliy of U Oitection otstandard
RECEIVED DATE Rocasumanept o reagused the ma ol Orection ef Unit Uinder Catbiatron
MEASUREMENT DATE starc oo rewisution of the rciautios u!
1SSUE DATE Syl ef en {5t thro v the NiLTT {iur
[l tatiote of Th g via Cent
ENVIRONMENTAL CONDITIONS: aunhes DA 007774
Ambient condibion In Lhe laboratory ate 35 loliow
Foa A e
: P Gty of measurcment
Refative Humiday 18502150 *AH hased on the siacdid wicern sty muliphed oy o
Amosphenc Pressure J0102 20 hpa coverage Jactor k2, \Which for @ novmwl
.- distubutian correspands tn a coveroge prabobi ¢
N S of appr v ately 95X Pnc stondard uncerto -~y
+ Eifel wae vand tunnel o lranaiie Assaclstes Co., Lid s bezn setemin @ o aceon me vt the G2 L
Evol - of measvraract dnio Gulde 1o the !
AP an 61 b 1ECute iy i wsun il
HRANATRE ASSOIATES On 1)
am ()
are (24 5} €, (57.6) %l and (1011 5) hPa
.
TABULATION OF RESULTS: ©

‘The Lable on ness page ive this measures valoes.

NAC

ot swur Do whir enl EAan:

THIS CERTIFICATE OF CALIBRATION MAY NOT DE REPNDDUCED EXCEPT IN FUI L LINLESS PERMISSION FOR REPNODUCTION HAS GECN OBTAINLD



Accredhed calibratian faborotory

JIRANATEF ASSOCIATLS COLLTD ISDAEC 17025:2017 JIRANATIL ASSOCIATES €O LD
NSC-TISI TIS 17025
n Ao st Ca Tl CAUBRATION 0367 CALIBRATION 0367

BYH 15 0735 3
ieschanem 7 i1 34 W, 4 Erigietye Temperature meosurement laborato y Continuation of Certificate of Calibration Number CDT-222-67
Garpe 16T o3 Cakdration services deporiment.
TH 1LesOBEI

Hcbie sLbE 190051

i me nacalibralonBranaler com

Vi ¢ wnbfvanatrecom

Result of Callbration: & Without Adjustment T with Adjustment

CERTIFICATE OF CALIBRATION Callbration Hange

" fable 1: This equipment was conncled will leaiperalure sensor Model: HMP§O S/N: 111131130

2 Lioan'c

MEASUREMENT ITEM : Data Logger with Temperalure sensar )
MANUFACTURER : Novalynn Immersion Depll $ M.AIL@ 13 @uu& E Uncertd giy
MODEL/TYPE :110-WS-250L D (mm) ] ra ¢
SERIAL r;\;mssn 1 As439 . 20071 e 05
1D NUMBER BKK FS0974 w0 e o
 Used ltem w0 e "
: ALS laboratory group {thalland) Ca, Lid
104 Phatthanakan 40, Phatthanakan Rd , Traceabilty: o 20 3an T
Khwaeng Suan Luang, Khet Suan Luang, It méosaremeat geis ore 1racrabl to thr B0 14
wiesnifionol aysiei of wn hroush °
Bangkok 10250 Thailand derndtionol Ssysivn of units (S 1
o Nt anl lsLinute of Mrtrolagy ihaitand (HiRt1} WUEs it Under Cal - atlon
wrtfinn number. 1) 005723 Certy. ate
rumber; ER 0113 24
+26 Dec 2024
1SSUE DATE Reference Used Dusing Colibrotion: N
, .
* Standord Temperature Probe e f Colbatioh
fyes latioh="*
Model: STS 100 ASD0, Sevial Ro : 67662 09, nd of Cartificate of Callbatio
ENVIRONMENTAL CONDITIONS: Due dote: 26 Mur 2025
Ambient canditon i the lsborat Tollow: 2 Digito! Temperature Indieator
meient condition in the l2boratory are as lollow: fAudel: DV 100D A MK t, Senad fie. 621607
Temperalure 1230430 ' f
Relatlve Humidity 15504150 %RH ¢ %
. Uncertointy of Measurement:
g ' Tue teparted uncertainty of meastrement ic
NGTED: The certificate s vakd anly to the item calibrated on daté and plgce of catibratian
; : o coveraye Juctor -2 Wi 1 for o roimot
B dntpiution  corspands to U coverage
- proboLuiy of opproximotely 95% The stardord
N )Q vneetlaniy hos been deicemazdf in uccordance
TABULATION OF 3 with the GUM “Evalsotian of measuremeat doto
The table on nexr the measur u N Guide {5 the oxprosson of uacedainty i
meusuremztil”
Lo
N AC Approved slgnatory:
i1 arlnya Hoancharoen
TRANATEE ASOGIATIS €0 L Cantiralion I} sl A snageer
TH1IS CERTIFICATE MAY NOT DE REPRODUCED EXCE!'T IN FULL UNLESS PERMISSION FOR RCPRODUCTION |1AS DEFN QBTAINED
IN WRILING FROM THE LABGHATORY
Acccedited coRbeation laboratory
JIRANATLL ASSOCIA ISDfIEC 17025:2017 JIRANATLL ASSOCIATIS COLULD
NSC-TISI-DS 17025
CALBRATION 0367
©3/)4 15 6715 25
P ulkmen A1 e Wil anra B gy dity ond Ai Continustlon of Certificate of Callbration Number: CAT-063-67 L4
e "t e Canbration services department
10 omns
ML bateds ms)
Eme  {naccdibralion@pandire Lom Measurement Hesulis:
VAT o e fraratee om
rahoral on and , n
CERTIFICATE OF CALIBRATION Besultof Gllbralor; 7 Vithout Adsiment L Wil Adiment
Table 1: 1 ~results of cabbratian of 1o atowe ity a1 30°C 12 senottedd i table Uclor,
CatibrationRange:  Z0%RH (o BOXRH
MEASUREMENT ITEM Relatwe humidity with dala logger dR VUC Reading £o
MANUFACTURER + Novalyns % (%AH)
MODEL/TYPE +Data Loggor: 110-WS 2504 0
Sensor; HMPEO 3004 175 23 X2
SERAL NUIMEER + Data togger: A543 303 67 30 i
Scnsar: R1131110 0o IR
10 NUMBER :BKK FS0974
CONDITION AS-RECEIVED
customEn +ALS Jsboratory graup (Thaland) o Ltd
104 R,
RECEIVED DATE :24 Dec 2024
MEASUREMENT DATE 126 Dec 2024
ISSUIE DATE 27 Dec 2024
ENVIRONMENTAL CONDITIONS:
:230430 ‘c
15502150 ®an Tewliaron o memuement dolo Gode ta the
B e of uncertainly in measurement
NOTED: f is vald only to the i
TAH RESULTS;
The Ppage give the measured values

J
NAC

NRANATYR ASSDQATIS 20 [T

o Dyttt Ranager

TINIS CERTIFICATE OF CALIGRATION MAY NOT BE REPRODUCED [XCEPT IN FULL UNLESS PLRMISSION FOR REPRODUCTION HAS BELN OBIAINED



Acuredited calibration laboratory

JIRANATEE ASSOCIATI S CO 11D ISOfiEC 17025:2017
NSC-TISI-TIS 17025
vy ¢ CALIBRATION 0367
P ehbasem acet Femgeshyat CALIBRATION 0367

Bangsok lemalIlain vy
Wl 5603200z

Cerillicate No CPN3R 67

MEASUREMENT ITCM

Pressure measurement laboratary
Calibration services depariment.

CERTIFICATE OF CALIBRATION

Page | of 2 Pages

Diptal barameter

MANUFACTURER : Novalynx
MODEL/TYPE Sensor 110 WS 2581

SERIAL NUMBER

Dalatoprer 110-WS 25DL-0
:Semsor DP ASA39 Trnceabily:
Datalopae 15439

N [

The measuremen resulis urmicabeable t

10 NUMBER 1 9KK FS0974
CONDITION AS RECEIVED :User itesn
CUSTOMER + A8 laboralory group (1hailand) Co  Lid

Khwaeag Suzn Luang, Khet Suan Luang,
Banghok 16250 Thaiknd

RECEIVED DATE +24 Dec 2022

MEASURCMENT DATD
ISSUL DATE

26 D¢ 2021
27 Dee 2024

stondard uncertalnly has been determined in
wcordunce wih the GUM ‘tvalumion of
micasurement dnto  Guide to the expression
of unceriaity 1 meosurement

Due Pate
77 e 2024

NAC JA———

RANATEE ASSOCINITS €O 1TD e Fannya Noansrarcen

il 14, Departi et Kasager

THIS CERTIFICATE RERORT MAY NOT BE REPRGOUCED EXCEPT IN FULL UNLESS PEKMISSION FOR REPNODUCTION HAS BEEN OBIAINED
IN WRITING FROM THE LABOHATORY

63/14 16,67/35 36, Soi Pelchhesem7.7/1. Pelchkasem RAd,
Walthapra, BangkokyaiBangkok 10600 Thailand
NAC Tel: (66) D2-8680812013 Fax: (66) 02-B6BOBSO wwwliranatee com

Calibration Number RC 04122024
Page | of 2 Pages

Mensurement ttem

Manutacturer Data logger Novayns
Ran gaugr Novalyne

ModeVType ; Dala topger |10 WS-250L-D
Fain gouge 110 WS 25HG

Nat logger A5439
Ran gouge RG A5430

Seral Numher

10 NO BKK FS0974

Cuslomer ALS iahors vy growp (Thawand) oo, g
164 Fhatthanahar 40 Phathanahan R4 Khwaeng S 4n ' van, Khel Soan Lus
Honghoh 10250 Thadano

Tne muacsemerl was camed oul = dn ambient {emperalure of (2523, € kg rewtve humn of (§0z15)

Measurement Melhod:
The Ra 1 gauge Und Undes Caidrabion (UUC) was caboialed by rrec an reference bollle win How edpister o tow rale U6
W per mindte of ) bpoing every PO peconds The U g mbur was dwetmined Dy piooeduits Deiow,
TOUam 1an gauge el ares
lan gauge precss damelc 0 cm = Olmole/2 A tradics)
Re 1 gouge area= R'AP3 14 [UUC dieme: =2C 5 cm UUC radive- 1025 cm)

flam gauge area= 3301 cm’ ,
[ fmumber of lippings) us g 3301 cr’ r el ares and OF L of can

10060 3301 m 3029 1/3¢ 29 m
B 3020 " Q5 L vow -='515 mm (um of ran owr )

gauge area - & mn of ran

o Number ¢ Cpainy 1615 / 025 mm- ol Lppigs

Nole RAam gaugr i tuliv (icaned and [eveling puot the caiibrabon performed.

De. 27 2024

NAC

AT ARDCATES 00 LTR

]
¢

Perlormed by
I M screwn Inacna ag

B v Zspern Lersomerol Calitralon Depat 1ent Matagler

Accredited culibration loboratary

JIRANALRE ASSOCIATES GO LR ISO/IEC 17025:2017
NSC-TISHTIS 17025

. 5 3 CALIBRATION 0367
LI/15 15, 0/35 35
Fetriauen 4371 448 Wahasra b CALIBRATION 0367
Baryhel 1060{Ibound)
Banihel Jocalnt Pressure measurement laboratory
e Colibration services deportment
Erai pa e uion@Rianstes cam

b1t v fimrater.com
CrR-03¢ 67 e

CAUURATION IN THE RANGE OF

sUwithout adjusiment 6 With adjustinen)

550 mbar to 1050 mbar

The results of callbratlon and associaled measurement uneerlainlies ace reported in - lal'e below

mb mb {mbar)
941 ug us

68 98 a7 03

99003 9900 01 ' T
101003 1009 a 01 037
103005 w21 10 037

Nott UUC* Unit Under Calibration

< Ta convert the resull o report unit o Pa shaukl be mulliply Ly 100

TRANATIE ASSOCATRS 00 L:11h

63/14 156,67/36 36, Soi Pelchhasem?.7/1, Pelchhaoem Ad,
NAC Wallhapra, Banghohya)Banghok 10600 Theiland
TeL: (66) 02-8680812813 Fax: (66) 02-B6B08BO0 www jiranalee com

Calibretion Number: AG U4 1222
Page 2 uf 2 Pages

Conti ol Calibralion of Calihration Number

Fesull of Calieation: [ wathout Adwatmen: (1 wih Agjuatment
Tne resolls ©f caliation bfe feporles o table below

Accepiatite Tipping count

Remarh Tne procedure 1 ade lo vendy the conecl teaomg of the Unil unde- Calibralicn ram gauge when a precise volume of
wale 1a s 0t s cone We sugyest Pl e number of hopig should he wibin s2% derent trn the o' g corrent
13338 o 6T lppingd ¢ means th" the ram pauge meefe \he m3nuBClurer vCceplavie lor

"end ol calibrstion rcport™*

|
NAC !

RANSTEE AT



Accredited cotibration feboratory

JIRANATLE ASSOCIALES CO 11D, 1SO/IEC 1702522017
NSCTISHTIS 17025 CALIBRATION 0367
oty 1 A aalis Ca 0
03714 15, 623 %6
Fetcheatem? 7/) 1y 1 o o aoghebya boratory
g~ 13200{Tn anzp Cobbration sesvices deportment.

Tor s wIRGERIZ
il ~Lbeo sy

(> puc<aliunaliongyranice.com
Wit wte vaveznates com

CERTIFICATE OF CALIBRATION

w St S

THIS CERTIFICATE OF CAUBRATION MAY NOT BE IEPRODUCED EXCEPT

IN WHITING FROM THF LABIRATORY

Aceredired colradon faboratory

TIRANATEE ASSOCIATES CO \L1D ISO/IEC 17025:2017

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

1D NUMBER
CONDITION AS RECEVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

Temaeralure
Re'ative Humidicy
Aimospheric Preswre

Preconditioning
Maasurament Condition

TABULATION

NSL-TISI 115 17025
CAUBRATION 0367
CALIBRATION 0367

Wind direchan menuurement laborotory
Caiitvution services department.
Certificate Number

OWO-007-68

CERTIFICATE OF CALIBRATION

Wind Direction Sersor
*Novalyma

Oata lowger 110-¥3-250L-0
*Sensor WSD-AS988
Lata lmge ASS88

fron g vond turbines, Mk 7017 was ived oy

Evaie oo o megsurement dote Gure to Hie
capress on of unzertoinny 1 easuremen

900 em!

129 e’
mm

0143 |

measurement are {24 3) C, (55 5) %RH and (1007 1) hPa

NAC

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

Page 2 ol 2 Pages

MEASUREMENT RESULTS *
50 mm away from wind tusnel norile
1 pitol tube with preasion difeicntal
i awey trow wind Wnnel norile and irwtalied A mm  feom lop af the 103 scetion, BT was mauntid an 3 founc verlica)
center al tast secion The (aloranon was the engro! 1 aifs L 16 nfs o\ caibral on mis

T resutis ol callbration and asse aled weascinent dnse Wintles &re epo (0o i the

1014

2235 20

2067 2640 2450 29 031
4m2 2450 39 031
493 2440 250 a9 031
596 59 031
703 un 2450 69 031
797 8.0 031
202 24.40 2450 9.1 031
996 89 031
102 2412 2450 1 031
1701 121 03
.00 210 2450 133 a3l
1400 037
15.05 2418 250 031

“Velociy of andard

" Velociy ofUnlh Undier Calbation

Calibratien 56 v af ke Lup ancmomeler caibia = i U wind tuANel B! firanatee Astotiaies Co Lid The Lup anemdmetar showrt m iy thilee froin the

licsel uprls)  1roe lo scale due

careated one Remaik Th

CWD-007 KR

MEASURFMFNT RESULTS *

The wanc irection sensar was calitraied agalns! 1ANCAr rofary enzoder by comparivon method DUring caliaration the MEasurement was cardled o ul 45
Intervals in dockwie and counte -leskwise directions akar ofisel adjustment has been made The Nlow speee of whid Winel fusually 5 mfs) I kepl conslant
Whille (he sensol is folaled arouna (s veial axs The results of calibralion 274 assoaiated measusemens uncertainlies sre repcrled iniae (able below

Alrspeed D' D'
mfs Deg ec Degree ) @
45 000 &1 <
90 000 86 -4
135 000 132 a
160 000 180 ]
225 000 228 3 0.80
270 000 m % %Q 0680
315 000 a1s 080
359
Remark:

NAC

TIRANATEE ASSOCIATES 150 LT



JIRANATEE ASSOCIATES CO.,|

Juanatee Asoce1es o ud
631415 8,

Seldhiasem 1,7/1 Ad Valthoore, Rangsohrl
)

Bsngak 060 Takana)
2

Vieh he Wi lramileecom

Certifiate No : CDT-046-56

MEASUREMENT ITEM

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
1SSUE DATE

Amblent condillon In the laboratory are as follow:

Relative Humldty

NOTED:

The table on next page give lhe

so/EC 170252017
CALIBRATION 0367 CAUBRATION 0367
CERTIFICATE OF CALIBRATION
Puge 102 Pages

+ Data Logger with Temperature sensor
Noval
110-WS-25DL-0

+ ALS laboratory group {thalland} Ca , Ltd
104 Phatthanakan 40, Phatthanakan Rd ,
Khwaeng Suan Lusng, Khel Suen Luang,
Bangkok 10250 Thalland

117 Jan 2025
107 Feb 2025
107 Fab 2025

2. Dighel Tempemture indkulor

‘Madel: DTT-1000-A MK It, Seriol No.: 671407-
23,0430 - fel: DYI-1000-A MK 1, Serlal No.

15502150 %AH
Uncertalnty of Measurement:
The teported uncertainty of measurement fs
based on the stondard uncertointy multiphied by
o coverage forlor k=2, Which for a normal
disteidution ~ conresponds  to coverage

uncertainty hos been determined  accarance
with the GUM ‘Evoluation of measurement data
h expreson of uncerainty In

J

TRANATEE ASOCATESCO LT

Approved
Parinya Booncharoen
Callbrallon Department Manager

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

A
JIRANATEE ASSOCIATES CO.,LTR. 1SQ/IEC 17025:2017
NSCTISHTIS 17025
Uranatee Ausctales Co_\1d CALIBRATION 0367
63/14 15, 6235 36
Pelchharem 7,7/1, Ad Wirtthapre, Bavghokyal, y
Dnghol 10600Thaard) Cobrtion services department,
Te! 166086808)2
Hobre: 45am1SOHUS]
-mad nac-calibraton@pranates com
Websde: www.liranatescom
CanificateNo,  : CRT-006-68 Page 10f2 Pages
MEASUREMENT ITEM +Retativa humidity with dats logger
: Novatynz

MODEL/TYPE : Data Logger: 110-WS-25DL-D

Sensor: HMPED
SERIAL NUMBER Dats Loggar: ASS88

Sansor: V1920215
D RUMBER G_FS0650
CONDITION AS-RECEIVED Used fiam
cusToMeR ©

Khot Suan Luang, Bangkok 10250 Thalland
RECEIVED DATE 117 Jan 2025
MEASUREMENT DATE 107 Feb 2025
1SSUE DATE 107 Fab 2025

uneertointy
the standardd multipled by a
coveroge factar k=2,
to o coverope

o
The standard ancertainty bos

orardance with the GUM

Mr. Parinya Booncharoen
Callbratlon Department Manager

IRANATEE ASSOCIATFS 00, LTR.

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EACEPT IN FULL UNLESS PERMISSION FOR NEPRODUCTION HAS BEEN QBTAINED

JIRANATEF. ABSOCIATES CO.,L1D.

Conlinustion of Certificute of Calibration Number CDT-046-68

Without Adjustment [ With Adjustment

Callbratjon Range;  20°Cto40°C
unctlon:
Table 1: was sansor Model: {N: V1920235
Dimenslon: Diameter 12 mm, Length 80 mm,
0t J} BUC Reading Error
({mmj} 8] ra ] o

80 20.080 18 u.x
80 25.061 248 A\
0 20043 227 0.099
8 35040 347 0.099

uuc*: Unit Under Calbration

JIRANATEE ASSOCIATES CO.,LTD.

0,099

incata of Cali Numbar: CAT-D06-58
Measurament Rasults;
Busphof Glbratlon: A Without Adjustment. O with Adjusimen

‘Tabla 1: Tha results of ealisration of relative humidity ot 30 °Care reporied In table bekow

Cafbration Range:  ZONRH to BOKRH

Alr Temperpture Ll
a MRN)
220 2051
222 5254
2925 84D

Lyc Reading Error
(%RH)
220 15
48 a3

[2X] 3 f

Page 20l 2Pages.



Accredied calibrotion fabaratory
Aceredited calibration laboratory

JIRANATI L ASSOCIATES CO 11D 1SQ/IEC 17025:2017
1 anatee Az it To Ud NSC-TISI-TIS 17025 JIRANATII ASSOGIATES CO 11D ISDEC 17025:2017
514 LS BV AR CALIDRATION 0367 CALIBRATION 0367 NSC-TIS TiS 12025
Fewhaie 14 /1 -3 Vi RYIRIN TR CAUBRATION D367
33eah 10L2; (ha 3n3) A CALIBRATION 0367
Te  fcas 2 Pressure measurement laboratory e h 3 5
Aagheb tudi - ans, Pressure meosurement loboratory

Vol » 2554809353 Calibration services department Bl it
1 = nar-calll Ao Bh anitee tom
Wesrte W firanatee tom

Calibrotion services department.

11 A Calbr e Bjranater com
b e rasater enm

CERTIFICATE OF CALIBRATION
CERTIFICATE OF CALIBRATION

Cenllicate No PR O3 6R Page 1 af ? Pages.
MEASUREMENT ITEM  Digilal barometer
MANUFACTURER :Novalynx MEASUREMENT RESULTS [ Without odjustment % With adjustment
MODEL/TYPE :Sensor: 110-W5-258P
Data logger: 110 W5-2500-D CALIBRATION IN THE RANGE OF +950 mbar to 1050 mbar
SERIAL NUMBER :Sensor: 8P AS9ZE The results of calibration and associated jesare reparted In Lhe toble bel
Data logger: AS988
1D NUMBER $RYG FS0650 sTD =
CONDITION AS-RECEIVED +Used ltem mstitute of [mbar] (mbar} ba inbar
CUSTOMER + ALS laboratory group (Thailand) Co , Ltd £.0009 24 b
950 02 9514 14 037
Khwaeng Suan Luang, khel Suan Luang, 97013 9710 08 037
Dangkok 10250 Thailand .
* ! Moutch CRG2509, i viut i 11001269 930 04 9908 o7 037
1010 11 10108 02 037
RECEIVED DATE 117 Jan 2025 1030 08 10209 037
MEASUREMENT DATE 107 Feb 2025 1050 06 10485
15SUE DATE :07Feb 2025
on concsponds 1o Note UUC* Unl( Under Callbralion )
w6l apmravmately +To canvert the resultin report il to Pa shoutd be multiply by 100
uncertainly bas hern det
occardonze wilh the GUtA  Tvaluation of
sncasurement nata - Guide ta the expressinn
of yncestolply o mzasurenicat’
CONDITION OF THIS RESULT OF CALIBRATION:
1 Caltbration cfforl for calibration sequence C
2 The UUC® was installed in vertical orienlation and center of ULIC* was used 25 the relerence level
3 Calibration condnions:
4 Condition
Pressure teansmitting medium
Mi{20°C, 1 bar)
Horp
tomt
Pot g
s The carlilicate Is vahd only Lo the
NAC
Approved signatory:
JRANATFE ASIOCLATES 0O LTR ot Pty a i con
G DU et fe e
THIS CERTIFICATL ALPORT MAY NOT DE IEPRODUCED EXCFRT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
Accredied colibration loborgtory CWS5 067 67
JIRANALLD ASSUCIATL (S O LID 1SO/EC 17025:2017
NSL-TISI-TIS 17025 CALIBRATION 0367
CALIBRATION 0367
Cut o TIE S e flaks A speed measurement lobaratory
Corp T e .
Tl w6 4 420812 MEASUREMENT ESUILTS
[
! mac canbration®rensice com e Cu nemenielee Un U Und s € shlntion (ULIC) was exc ros o1 10 utfs for & sl s s (0 cabivation howng prrformed {he stadard air velaoty U nifs
Vad s v jitandlee Com 18 5 in/s was caleutated by 3 standaio air valanly transducer wh chwas installed 56 min awoay trom var d Wineeknozde an nitalled 40 y

I precesto ahtferental pressune neter wihicl way inalalled 50

st seclior arul thie st it v Jorits 5 nfs A 30y
L nozile and ikt led A0 i 2y

eyl wind L

CERTIFICATE OF CALIBRATION

Cantar of test secsion, Wi o bbeatues viat 1 artisil ow wider beal rising an 1lafling. 1 welocnty i 1he e of 3 m/ 10 16 m/ na
. ettt 1 125w et ucasureir eal unzenlities 2rc repo sed n e Lale Lefows
Vage 1 ol 2 Pages
MEASUREMENT ITEM Cup anemonieter Calbration precedure 1014
MANUFACTURER Novalync Th Cup an mers o v e 2152 2478 s 20 02
MODEL/TYPE Semor W5 02F 2908 2050 275 29 01 031
Data Iogger: 110 WS 250L-D 4177 2259 27 aw 0.2 vat
SERIAL NUMBER ::.ans?’\/;:;z el e voa 6w 503 a5 2850 2035 3 00 031
ata loge: et N e L D e o IRC 31408 834 2042 59 0o 031
1D NUMBER 8KK_F5075 o, v urticrs A Systems — Part 13 702 2046 2 00 031
CONDITION AS RECEIVED Used item U vewie peien e oasuements of 797 2458 275 18 oo 03
CUSTOMER ALS labaratory group (Thalland} Co  Lid Chitnnty prod 34 71t ey Mareh 202 LB 2418 2435 9.0 00 031
104 Phanthanakan 40, Phathanakan Rd, Rhvaeng SUan Luang, i r,iiedasur ' o1 5 o ¢ 996 270 ns 99 00 03
11.08 2010 275 n1 00 03
Troneahuity: 1200 2458 2475 121 3] LET
04Dec 7024 Tes et et provid s o wacealdty of The 1291 2420 PN 11 02 0u
37 Dec 2024 X 191 2440 2475 101 0z 031
T e uor un
Moo, tstute o Theiand) v Coungucae 19 10 i 16 " o
ENVIRONMENTAL CONDITIONS: ! 4
Ambient condition In the laboralary are as lollow: Remark:
Temperature 130110 © Uncertainly of Meosurement !
Relative Humidity 15504150 HRH The arpecicd uneniaialy of o essreimar i * veloaty ol stambard .
Mmospherc Pressure :1010¢ 10 WPy toned o the stou « Fara e iy Aipted by o )
covetog factor » 2 Vi 4 for o normal Velotity o Ui Under Calibration
PLACE OF CALIBRATION : tiftel type wind tunnel of Jranalee Assaclates Co, Lid
PHDIO O CAURRANON SU1 UP
GIPE o o o e st e dale gt I
900 ot eAPONS I enel s measuten
100 '
mm
o g
Precanditioning 24 hours 3t aniblent canditions
Measuremant Conditlon + The nyacage valuss during moasurement are (24 R) °C (515) %Al

17/06/26

NIXTCM AT

TABULATION OF RESULTS:

NAC

TIRANATYE ASSOCIATES 00 LTI

et i s vt an s ot 1 e Asaciten € L Hie G v st ohe:
 due 13 |71 4ging geomielty

© oAt seiup o the Cop &
clatonnt Gmen 1 Fropormio ol s, b

2 Projrcabd erpss section area of the 1 stzd objeut indlude niouis o pipe
* Dlameter of erounting pipe
*Ratin"1n*

THIS CEINTHICAT € OF CALIBHATION MAY NOT U REPRODUCED EXCEPT IN FULL UNLESS PEAMISSION FOR REPAODUCHION HAS BEEN ORTAINED



Accrediied coltbeation iodoralary

PRANATEL ANSOCIATTS CO LTI BONEC 170252017
NSC-TISITIS 17025
§ anates dus 30 Cy LY CALIBRATION 0367

[T

Pulshbaten T 471 1WAtz Bugho )2

gl (el
Lo e Ay
s GRS
. mac ealbranon@jicanatee com
Wet i ¢ maw joanalee com

MEASUREMEN ITEM
MANUFACTURER
MODELTYPE

RECEIVED DATE
MEASUREMENT DATE
1S5UE DATE

ENVIRONMENTAL CONDITIONS:

Wind direction mevsurement Ioborotary

Calibration services department

CALIBRATION 0367

Ceruficate Number

WD 057 67

CERTIFICATE OF CALIBRATION

Novalynz
Sensor: Ws 02F

Sensor: W50 ASAM3
Dala logger AS443
BKK_F50975
sUsed hem
ALS laboratory group {Thafland) Co., Lt

104 Phaithanakan 40, Phatthanakan Rd, Khwaeng Suan (wang,

Khet Suan Luang, Bangkok 10250 Thailand

D4 Dee 2024
170cc 2024
:19Dec 2024

Amblent canduean in the labaratory are as foliow:

Temperature
Relative Humidity
Amospheric Pressure

Callbrated by:
A Sorawa Toch i ¢
£ 14 s e aporigeAtmcerane]

Diamater of mounting pipe
Ravo '’

1230230 €
15502150 %RH
1010¢ 10 hPa

\

 Wind tunnel <ross sectionarea' | 500
Wind durection fronlal erea* 129
©lameter at movnting pipe"? -

Blockage ralio of test object® 034

24 hours at mbient conditions

Cavbranan pracedure
e v dichon sensor was (cbenteo oy i

Ster. 4 i
onas . ° e
type v ot w ar’ .
arct The Wi CLOOS baaed on IEC 3400 12 1
Wit rarigy qeecrauan syiten  dant 143

Power performance measerements of clecticky
o e tnt s, tarch 27 wes bsed o
aeniaha vt

Trozeahiy:
Thi el rovades a Tecral Uy of nr
Menrerner ! to recognied the  fubenm
stardi i an 10 jealuntion of thi sate irotana’
system & s (55 thivugh the KIMT (Ravana!
Lictroinay fret e of haiand] ve Ceity ote
numbzr. DA 007724

Uncertainty of Meaturemen
Ihe eeported wncemanty of measwement i
based on the standard uncerto n y alwitiphed by o
coveraye farinr whkn for o o
dntntution: correspand, ta o coveror probed iy
0f mppaamotrly 45% ke stor darn 1 nccetamty
desciained in gzt o with the GUM
It o of mevtueemen? duza e 10 the
e of untertss g by it el

; The average values dunng measurement are {24 7) C, {55.2) %RH and [1004 8) hpa

]
NAC

1 ATHE ASCIATIS 00 171

N Uatinga b scnarcer
© traton Dupe et 38 ager

THIS CERTIFICAIE NF CALIBRATION MAY NOT BE REPAODUCED FXCEPT IN FULL UNIFSS PERMIGSION FOR RIPRODUCTION HAS BLEN OBTAINED

JIEANATI L A SOUTA L

P ]

15 6
e I3 b, 4 ke
bre enithanz

;

LTI D)
1 mal nac<abratanBEaralee com
Verhste e fisgmatee com

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS RECEIVED
CUSTOMER

ISSUE DATE

ENVIRONMENTAL CONDITIONS:

IN WIITING FAOM THE LADDRATORY

Accredited colibrotion laboratory

CoL S0/iEC 17075:2017

NSC-TISITIS 17025

Temperoture measarement faborotory
Callbrotion services department

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

+ Dala Logger with Temperalure sensor

: Novalynx

1110 WS-25DL-0

145443
BKK FS0975

:Used item

: ALS laboratory group {thalland) €o , Lid
104 Phalthanakan 4D, Phatthanakan Rd ,
khwaeng Suan Luong, Khet Suan Luang,
Bangkok 10250 Thailand

* 04 Dec 2024
:17 Dec 2024
119 Dec 2024

Ambient condition in the loboratory are as follow:

Temperature
Relative Humidity

1230230 c
15504150 %RH

NOTED: The certificate ts valid only to the item cahbrated on date and place of calibmtion

The table on next page gve the measured values

L TiMss Jitrap s ro lertsam
AR kst i i Pnoam

al

Uncertointy of Measurcment

it eted wacena sty of neasurenient 1
105 € an the Standaid e oty musltyzhed by
a tovenge foctor Vhich fut u nere

eababiing of opprose Wiy 85 The standerd
wvertany has veen delermazd w uccordonce
with the GUI Tvetnation of measurement doly
the exprrson of ancertainty
surcment

1A Paciny 2 Itoonchaoen
Celration Dep utne |

Mg 1

THIS CTRTIFICATE MAY NOT DL REPRODUCED EXCEPT IN FULL UNLESS PENMISSION FOR REPRODUCTION HAS BEEN ORTAINED

IN W ING FROM IHE LABORAIORY

500

“ Db of stardared

* Direction of Ul linder Cal

FULANATE L ASSOCIALL €O

byco

Tne results of c2lbratan ard assoeizten

] D
beg )
45000 a2
s0000 2}
135 000 133
180 000 181
22500 227
270000 m
115 000 EIt]

T VAT ASOCUTES 00 LY

e

Continuation of Cenlficate of Callbration Number CDT-212-67

v e Without

177 Wik Ad)

Callbration Hange: 20 €104l C

Funclion:

Table 1: This cquiprment was cannected with temperature
nsian: Dlamieter 12 mrn Lengll B0 mm

Immezslan Depth

mm

UUCe Uttt Cal 1 vt

Standard Heaug,

c c

198

)
NAC

TRANATFE ASSOCUTES 00, M

n

CWD-067 67

Ke

speed ol wird tannel {usually 5 mis) is kepl constant
ancerlainhies are reporied in the 1able betaw

enor
3
3 090
2 080
1 0.80
2 080
El 0.80
3 0.80

sensor Wodrl: NRIPGOS/N:RLL311IL

Ungenalnly
¢

03 [l



Acetedired catibeation fabarntory

TIRANATTT ASSOUIATL €O 11D 1S0/LC 12025:2017 DIRARAT 11 ASSOCIALES €O 11D
NSC-TIS! 115 12025
CALIBRATION 0367
VTS .
b 7,07 Vst ¢ Lamgholg i v v
BIg Y IC Mg Caibratfon services deperiment
CERTIFICATE OF CALIBRATION Rewot Col buaton Miviiheat A tweat | 1t At
Cortllicata No + CAT 058-67 Poge 1ol 2 Pages THble 1 T ves Tn ol ¢ et ol ie ate bamads o 307 i 1 ponds 1ol s
° Calitratlan Range 207 0 toF ORI
MEASUREMENT ITEM colibration procedure m N Dacengglaty
N e Aclowt bomots ued A Tunrerots A s )
MODEL/TYPE comin o wpe o < by i Heoso canbrghon
Sensor 1IMPE0 Piothad o1 WICLC ard /L 0I0 ateu oy fa s
SERIAL NUMBER Data Logger AS443 companmn metho’ wot Stanby 4 tled Wt N
Sensor: A1131111
1D NUMBER BKK_FS0975 !
CONDITION AS-RECEIVED sed item VUICH Uit Urnile s €1 1wl
CUSTOMER < ALS laboralory grous [Thalland) Co Lid e
Khel Suan Luang, Bangkok 10250 Thalland
RECEIVED DATE
MEASUREMENT DATE
1SSUE DATE N AC
HRANATTE ASRXIATYS 00 )T
o =R
NOTED: 4 i W to the item i
The table on newt page give the measured values
Approved signatory
1 ANATIER ASSOCIATES €0 LT
THIS CERTIFICATE OF CALIDRATION MAY NOT BE REPRODUCED EXCEPY IN FULL UNLESS PERVIISSION FOR REPRODUCTION HAS BEEN OBTAINED
IR WRITING FAOM THIE LABORATORY
Accredited cafibration foboratory
JIRANATL T ASSOGIATE S CO T ID 1SO/IEC 17025:2017
b A > e Co NSC-TISI-TiS 17025 HRANAVELE ASSQUIATLS CO 11D ISOfIEC 17025:2017
G4 6 2 CALIBRATION 0367 NSC-TISLTIS 17075
PonoomI Ge Y 1 w2 b cakobia CALIBRATION 0367 " A CALIBRATION 0367 CALBRATION
fere V0RO Rl Pressiire meosurement laboratory Pl Sawn 700 8 e Seeoua 0367
Cohbrotion services department. 'I“"‘” ’;\},;‘l' "'" a0} Pressure measurement laboratory
Eun e catardlon®icanatee com A Colibrativn services deportment
wers € wewframice com L« mac cahbralun@rarateecem
Y e luanates com
i CATE OF CALIBRATION
MEASUREMENT ITEV Cﬂ’r’l‘lmlim'v:m(rdml‘f " MEASUREMENT RESULTS  1Willootadustiient 4 Van adjustinert
the i tal barineter was califrated ogoinst
m';ﬁf,ﬂé""' Digitni pressure covonuion, T Wi (1003 CALILKATION IN THL RANGE OF +1:50 mbar 10 1050 mbar
veas used us o caibration guidenne e resalis of ealibration and sssacwled measurement cetamlies are repotted n the 1ab'e be my
Traccabinty: o
The measizes w ol results o/ troceubh 10
the nternatanal system of units (31} through b b mba mb
CONDITION AS RECLIVID the NIMT iNutional Metrotogy institute of 12 I v E—
AUSibaratary oup {hailend) Co , Lid Thovand) via Cesiitwote iumber: L1P 0009 24 §
270 10 amg vy o4
Kivs ot Stran Luzing Khet Susn Luang Uncertaluly of Measuremeat: 9305 ns 03y
Kang ok 10250 Thatand The reparted uncertointy of meastsoment i 1010 1) 1001 o0 01
based an the standnrd uncertuinty multypied §
RECEWED DATE Iy a covcrage facior k=2, Which for o normal 10296 0.4 03
17 Dec 2024 dustributon  corresponds o @ coverage
1SSUE DATE probabaly of opprovimately 95%  The
standind wacertaunty hos been dciermined in Nate UUC Unit Under Cafiaration
accordance vtk the GUAY  Evaluation of <To converl fhe result in fepost il L Pa shauld br multiply by 100

mcasurcment date Guide 1o the expression
of Uncertointy m meosirement

CONDITION OF THIS RESULT OF CALIBRATION:
1 iteferenze Standard Instiument
Instrument Madel ScriahtV

N
Avsalule Pressure Transducer PE2500 41001268 NAC

3 Cofilnaton effort lor cahbration sequante C
2 The LUC® was installed v veetical vrientation above eloren e Slardard inslrament o 3 center of HUC weas used es 12 releconu level
3 Colibraten condiion
< tandivon < psormat O ntmoea!

Peessure transioting v A u

a1k S1bapin’

ooy (447725 11} %

I, [SERFURTNY

Pars. {1017 A6 R) bt

5 The tenidiate iz valib unly 1ot Ire v ealibraten on date aud plare af eafih auan

' N

L
Callblsted by:
M Saraw 1T dloled
Pt pure G e ol

My vy, 1 on o
€ brabon Ceganlinen: [anager

THIS CCATIFICATC REPORT MAY NOT B REPRODUCED CXCLPT IN FULL UNLESS PERMISSION FOQL REPACDUCTION 11AS BLEN ODTAINED
IN WRITING FAOM THE | ABORATORY
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Aisolt of Colibraban 17} withaut Ac stment M wie Aspaten
10e 1 L1 of Caibiabon o ¢ rEpmied 1 bl b
Cunnlly of 11,0 o
Detiminey Tipping 0 Acceptnble Tipping count
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date : 10 Jan 25 338
Calibralion sheel No : C-100125-BKK FS0469 Relatve Humidily (%) 312
BKK FS0460 Reference Temperature ID RYG_FS0681
1302005 Seral No : 201090014918
XG-672V Model : Digican-CC-VT-MS
Next Cafibrale : 13 May 25
Locat “eremue Tompa — Erar wee
" -
2 Pass
o1
P
Oven 100
3 P
40 a1
E) Pa
a
Ext P
1
20 20
2 L]
25
2
P
o
MPE : (Maximum permissible efror of AR sSafuans
Calibrated by Approved by : 7 7
{Mr Warawut Pubpa ) { Mr Natthapol Jiengwareewong)
RYG Field Servce Scientis! (3) RYG Field Serace Spe a s( (1)

FORMNO F 06027 REVISIONNG 2 ISSUE DATE 181223
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PROBE NOZZLE DIAMETER 2 3 o w
28 8 &
8858 3 g
CALIBRATION DATA SHEET i - - - -
[
N s
Calibraton Dale: 10 Jan25 BKK_FS0474 T2 3w ° 2 3
2883 E5cceoseo E R
Calibration Sheet No : C-100125-BKK_FS0474 BKK_F$1123 N e J &8 g-FARES 2 H 2 2
Ese &< ¢ R N
Nozzle Diameler (cm ) Hi-Lo = 3z @
Nozzle ID # P . o ° o s 32
D o, D, Ap D = ° v = = + £
° =3 o . e 9 Z2 9
o g <
0305 0300 0305 0005 0303 z 5 5 2 z =
E gz _ 3 s =
2 0455 0455 0455 0000 0455 s o 2 & 3 E]
= 3 2 8 T a 2 © = =
3 0540 0545 0535 0010 0540 4 52 ‘; S g £
< 5 @ & g3 =
4 0604 0602 05601 0003 0602 ] o T 3 @ <5 B 5
¥ sgfF £2£:3 8 28888 H
5 0760 0765 0770 0010 0765 = E g g ES % - 28233 H
w I W & & o 2 = g
6 0935 0945 0935 0010 0938 ; @« = ® v oz 3 2 <
T
c o g L
7 1085 1098 1082 0006 1095 g 5 é 2R § E 5 E
o3 23 g
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Calibrated by Approved by £ IR
; g
{Mr Warawul Pubpa) ( Mr Nallhapol Jiengwareewong ) é o ® 5 ¢ 88 g E é -‘%
po < g =
g} g 2 £
RYG Field Services Scienhs! (3) ° 3 2 3 Kl E 3
5 - §2 o 9 =
53 5822 £ 2 2
2z 2¢3% 3 % &3
8 2z 8883 3 £
DIGITAL TEMPERATURE CALIBRATION DATA SHEET PROBE NOZZLE DIAMETER
Calibration Dale : 10 Jan 25 Ambient Temperalure [C} 281 CALIBRATION DATA SHEET
Calibratic heet No ; C-100125-BKK_FS055 by ide H 3re
alloration sheet No Fsoss? Relative Humiddy (%) Calibraton Date: 10 Jan 26 BKK_FS0562
FSs0
BKK_FS0557 Referancs Temporature 1D RYG_Fsosat Calibralion Sheet No : C-100125-BKK_FS0562 BKK_FS1123
1606041 Serial No 201090014918
Mod XC-572-V Model : Dygicon-CC-VT-MS Nozzle Diameler {cm ) Hi- Lo
Nozzle ID #
Next Galibrate : 13 May 25 D D, D, AD D
P
Loca eferance Temparatur Ewor MPE 1 0300 0300 0305 0005 0302
c 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 03980 0980 0005 0878
n P 7 1085 1085 1081 0004 1084
89 8 1275 1275 1275 0000 1275
13
140 E 1605 1610 1615 0010 1610
13 Pass.
140 130
13
D.
140 Where 2 D,
13
o 0, D, D, There ditterent nozzle diameters al 60 degrees (o
20 20 0
M 13 Pass AD
25
3
o
13 P

MPE : (Maximum permissitle error of J\L,
Calibrated by Approved by 1__ ? Y
]\ ﬁ:; ! . { Mr. Warawul Pubpa )

Calibrated by Approved by :
RYG Field Service Scienlist (3) RYG F eud Semvce Specialist (1)

Mr Warawul Pubpa Ir Natlhapo) Jiengwvareesiong
RYG Field Senvce Scientist (3) RYG Feeld Service Specialist (1)

FORMNO F06027 REVISIONNO 2 ISSUE DATE 9 Feb 21



Type S Pitot Tube Calibration

Date Calibration  30-Nov-24 Due Date 1-Jun-25
Pitot ID BKK FS0551 Inclinometer ID BKK F51131
Pitot SN - Vernier ID BKK_FS1405
Parameter Value Allowable Renge Check
al OK
a2 -31 -10° < a2 <+10° OK
B1 04 -5°< Bl<+5° oK
a2 93 -5%< B2 <+5° OK
v 13
8 14
Z=Atanv 0020 Z £0125" OK
W=AtanB 0021 W <0.031" OK
Dt 0375 0 188" to 0 375" oK
A/2Dt 1160 1.05% PA/Dts 15 oK
A 0.87 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

Type S Pitot Tube Calibration

Date Calibration  30-Nov-24 Due Date 1-Jun-25
Pitot ID BKK_FS0552 Inclinometer ID BKK_FS1131
Pitot SN - Vernier ID BKK FS$1405
Parameter  Value Allowable Range Check
22 -10"< al<+10° oK
a2 3 -10° < a2 < +10° oK
81 412 -5°< BL<+5° oK
23 -5° < B2 < +5° OK
14
] 12
B A ny 0022 7 <0125" oK
W=Atan8 0018 W <0 031" oK
%v : Dt 0375 0188" 10 0 375" oK
. £ 2Dt 1173 1.055 PA/Dt< 15 oK
A 088 2.1Dt< A<3Dt oK

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 —
Calibrated by : ﬂ/s/ Approved By ¢ ?

{ Mr Prasert Surakhan)

( Mr Samart Roo-ngan }

@,6, lot ©
Calibrated by

{ Mr Prasert Surakhan)

Approved By :

—="F

(Mr.5amart Roo-ngan }

Enviro Field Services Scientlst (3) Enviro Field Services Speclalist {1)

FORM NO:F06-124 REVISION NO.:0 1SSUE DATE: 25/12/23

SARTORILS

Accrediled by

NSC-TISI-TIS 17025
Calibration 0426

NSC-TISI-TIS 17025
CALIBRATION 0426

Calibration certificate Calibralion Certificale No ~ 25BKL0003

Object i ic weighing insb 1
Wracesbility to national standards
Uncertainlies of measurements are laken inlo
Manufacturer Sartorius
are made
Type MSU2245-100-DU Corporation In accordance o lhe current

ISONEC 17025:2017 slandard and Serlonus
Whrk Instrudion (Method) SOP W1 08

Ths cerlificate relate and apply this equipment

Senal | QM Ident no
only

31709552 | RYG_END0D3

Custamer ALS Laboratory Group (Thalland) Co ,Lid {Rayong
Branch]

reviewsy  / Aanttalt

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

Order no 2230
APPROVED BY
Number of pages
NexTcaLpaTe  20/02/26
Date of calibration 20 Feb 2025
This i may not be rep other than in full except with the permission of NSC-TISI-TIS-17025 and the

issuing laboralory Cali without signalure are nol valid

The user is obliged lo have lhe object recalibraled at appropriate intervals

Date 06 Mar 2025 Approval of the Calibration Certificate Person in charge

hen

Mr Chanchai Inthana Kachen Lalee
Sartenus (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Vericat®
10310 Bangkok Version 6 5 Page 114

Enviro Field Services Scientist (3)

Calibration certrficate No : 25BKL0003
Calibration Centificate

Calibration object

Single range instrument

Model
Serial Number

QM Ident no | Invenlory no

Maximumn capacity (Max load)
Measured range

Scale inlerval

Place of calibration
Address

Depariment | Cost cenler

Enviro Field Services Specialist (1)

FORM NO:FO6 124 REVISION NO :0 1SSUE DATE: 25/12/23

MsU2248-100-DU
31709552

RYG_EN00O3 | —

2200000 g
2200000 g

D000t g

According lo page 1

Laboratory Depariment | —

Building { Floor — | 1st Floor
Room Balance Room
Maximum lemperature varialion at place of calibration SK

Calibration procedure

EURAMET cg-18, V4 0 - Guidelines on the Calibration of N ic Weighing

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer MHB-3828D sinB011342 Traceable to Sl unil through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Centificate No M2308197S E2(Traceable to SI unit through TCS) 23 Aug 2025
Sartonus (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Verical®

103106 Bangkok

Version 6 5 Page 214



Calibration certificate No : 25BKL0003

Adjustment Status

The measuring device was intemally adjusted before the calibralion

Environmental and measuring conditions

Date of calibration

20 Feb 2025

Temperature at place of calibration | Temp dift 5 Cl03K

Tweights - Tplace
Measuring conditions.

Comments

The installation site is suilable The device was levelled Balance was

Humidity 62 3 %RH

Measurement results | Measurement uncertainties

Test load {nominal}: 10 g| 200 g

2 100000 20000019
3 599999 2006000 g
4 100000g 2000000 g
5 100000g 2000001
5 99999 20000009 |Afece| max = 00001 g
7 100000g 2000000 g
8 100000g 20000009
] 100000g 20000009
T d Error Expanslon factor Uncertalnty  Uncertainty relativa
000012
Bo 00001
End of calibralion certificate
Sartorius (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6 5 Page 314
LolNo 2540440-1
ANALYZER CALIBRATION DATA
< Logatlon B wsing HRSG 11
b Tesl Operator Sakslt P
0, ANALYZER
Model Sarial No : TDBARGKP
Span (%)
Gyl naer va us
% (Percent of Span)
Rasnansa (%) Resnonse (%)
NOx ANALYZER
Model TELEDYNE API T200H
Span (ppm) 100
n
ppm (Porcent of Span)
Reannnaa innm Reanonaa foom)
802 ANALYZER
Modal TELEDYNE AP} 100EH Serlal No B 437
Span (ppm) 100
Lyinaer vae " Hinal Anayzers umnersnce
{ppm) (Percent of Span)
Rasnonsa {oom} Response (oom)
CO ANALYZER
Model HORIBA PG-350 Serial No : VKNVUGUS
Span (ppm) 100
Inual Anaiyzera Lmeranca
ppm
o Rasnanaa fonmt
Gallbrated by

Page 10f 5

Sebot-p

{Mr.Sakslt Phalsanphtout )

ALS Labaratary Grou

of results | App

ix 1o the

Uncertainty of measurement in use

Device adjusled before measurement
Temperature deviation considered

Temperature coefficient considered

Uncertainty of the weighing result Ug (W)

75%

of

Yes
1 5K (isoCAL active)
1 10K

Ugi(W) = 0.00013 g +3.42 - 107+ R

22000009

Graphic ion of the relative

Displayed example

Process accuracy
Safety factor
Minimum sample weight

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

| process

Satery factor
]

INTaT™
LI

100%
3
00380g

Verical®
Version 6 5 Page 414

Lot No 25404401

SYSTEM CALIBRATION BIAS AND DRIFT DATA

c
Dta

0, ANALYZER
Cyllnder Gone (%)

NO; ANALYZER
Cylinder Conc (ppm}
NOy Analyzer
Callbration
Response

50, ANALYZER
Gylinder Cone {ppm)

Uz mnayzer

Callbratlon
Response
€O ANALYZER
Cylinder Canc (ppm) : 7848
[y——
Calibration
Response
Page2ol5

Locatlon
Test Operalor

orin
(% of Span)

R T —
Span (ppm)
Drift
Cal Blas {*% of Span)
"w
Span (ppm) :
sys m oritt
{% of Span)
R o af Gnant
Span (ppm) :
¥ Drift
{% of Span)
R
Callbrated by

ST

(Mr.Sahslt Phatsanphisut )

Environmental Fleld Sclentlsl (4)



EMISSION TEST RESULT

Runf
Cliom GuifTsaca, Lt Loestion using HRSG 11 Cllant Gulf 754 Co, Ltd
Date o8 Muy 25 Tast Opersior Sakan P Data 0 May 25 Teat Oparator Saksit P
Start Time 10:20 Finlsh Time Start Tims 10:41 101
SO, Analyzer  Model TELEDYNE API 100EH Sarial No S0, Analyzer  Model TELEDYNE API 100EH
NO,I0; Analyzer Model TELEDYNE AP T200H Sarial No 482 NO/O, Anulyzer Hodel TELEDYNE APt T200H
€O/CO, Analyzer Model Serial No VKNVUGUS CO/CO,; Analyasr Mods! VKNVUGUR
0 (%) €0, (%) NOz (ppm) 80, (ppm} €0 tppm) Remark 0, (%) €O, (%) NOx (ppm) S0, (ppm) €O {ppm) Remark
{Mr Sukah Phaleanphisut )
Environmental -ialg S¢(8nTIET {4}
FORMNO FOLOK REVISIONNO 1 ISSUE DATE 189124
ALS Latorarory Gra
Paga3do$ Pagodd S
EMISSION TEST RESULT LolNo 25404421
Run#® ANALYZER CALIBRATION DATA
Cliont Loaation 1sina HRSG 11 c ing HRSG 12
Date 08 May 25 Test Operator Sakalt P D
Start Tima Finish Time 1:22 © ANALYZER
S0, Analyzer  Modsl Serial No 47 : TELEDYNE AP) 200EH
NO,IO; Anslyzer Model Sorlal No a2 P2
Serlnl No VHNVUGUS uynnaer vaiue nmai Analyzers
% Callbration
Raannnaa 191 Basnnnes o
CO; (%) NOx (ppm) 50, (ppm) CO (ppm} Remark
NO; ANALYZER
Model TELEDYNE APl 200EH Serlal No 735
Span (ppm)
Gyt nder va ua winerence
tppm}
Resoonse (oom! Responsa (oomt
Model TELEDYNE API 100EH Sarlal No 410
Span (ppm) 100
Lymnasr vawe niwai anaiyzers rinas Analyzers
{ppm)
Resnnnas fnnmi Reaponee foom}
€O ANALYZER
Model :  TELEDYNE AP| 300EM Serial No
Span {ppm) ;100
o vaie
(ppm) {Percent of Span}
RasBanaa innmi Rasnnnas innmi
Envirenmental Flold Scientlat {4)
Callbrated by
N!’\ \ 0\" ! P T
{ Mr. Naratlp Thusahchalkam )
Environmental Fleld Sclenttat (1)
Page5of§

FORMNO F 06062 REVISIONNC 4 ISSUE DATE 180124
Paga 10l5



Pagada s

LotNe
SYSTEM CALIBRATION BIAS AND DRIFT DATA
[ Locatlon
Tes! Operator
0, ANALYZER
Cylinder Conc (%) ;1607
oys m
R R L arRnam
NOy ANALYZER
Cylinder Cone (ppm) : Span (ppm) :
system systom
Cal Blas Cal Blas
Racnnncs R
30, ANALYZER
Cylinder Conc (ppm) Span (ppm) :
Ep——
Callbraiton sys m
Response
R Dasnanas "
CO ANALYZER
Cylinder Conc {ppm) Span (ppm) :
CO Analyzer
Callbratlon sysiem m
Response CalBlas
[
Callbrated by
Navadip T
( M. Naratlp Thueakchatkam )
Environmental Fleld Scientist {1)
Page 20l 5
EMISSION TEST RESULT
Run#
Gult TS4 Co,, Ltd Location
Dxte 00 Moy 25 Tast Operator Nerwtip T,
Finleh Tima 10:41
Sarisl No
NO,/0; Analyzor Mods! TELEDYNE API 200EH Sarial No
COICO, Analyzar Model Serial No 425
0y (%) €0, (%) 80, (ppm} €O (ppm) Remark

Nr\m'hp T

25404421

Drift
(% of Span}

Dfl

Drift
(% of Span)

DR

PageSof 5

Run®
Chiant GulfTS4 Co. Ltd Lacation
Deta 00 Ny 25 Tost Opsrator Noratip T.
Start Time Fin(sh Time 10:20
SO, Analyzer  Wodol Serlal No
NO,{O; Anuiyzer Model TELEDYNE API 200EH Sarial No
COICO; Anatyzer Hodel TELEDYNE API 300EH Sarial No 425
07 (%) €0, (%) NOx tppm) 50, (ppm} €O (ppm)} Remark
\ .
‘\l’\ X FA |
{ Mr Naratip Thusakchalkam )
FORMNO F 06050 REVISONNO 1 ISSUE DATE 180124
Page3 a5
Cliant Gulf TS4 Co, L1d sins HRSG 12
Data 08 May 25 Neratip T.
Start Time 11:02
S0, Analyzar  Mode! TELEDYNE APl 100EH 410
TELEDYNE API 200EH
TELEDYNE API 300EM
€0, (%) NOx (ppm) 50, (ppm) €O {ppm) Remark

No\ vadi P T
( Mr. Neratip Thuaakchalkam }

Environmenm! Flold Sclanilat (1)



Airgas Specialty Gases
rgas Airgas USA LLC
o 6141 Easton Road
an Alr Liquids campany Plumsteadville, PA 18049
Argas com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer. AIR LIQUIDE
(THAILAND) LTD
Pari Number: EC4NI9IE3HAD002 Reference Number: 160-402340013-1
Cylinder Number: ~ GN0027210 Cylinder Volume: 2472 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12022 Valve Oullet: 660
Gas Code: CO,NO,NOX,S02,BALN Cerlification Dale: ~ Feb 11,2022
12y nEPA
hag nalybica
wn con nsare s
urtess othenwize noled
ANALYTICAL RESULTS
Camponent Asaay
Dates
8230 PPM G1
CARBON MONOXIDE 80.00 PPM 79.48 PPM. 61 +/- 0 6% NIST Traceable 02/0472022
NITRIC OXIDE 80 00 PPM 82,38 PPM Gl +{-1 0% NIST Traceahle 02/04/2022, 02141F.
SULFUR DIOXIDE 8000 PPM 78 75 PPM 61 02/0472022, 0211/,
NITROGEN
CALIBRATION STANDARDS
LotiD No Concentration Da
16,
NTRM 200610-15 CC733108 98 61 PPM NITRIC OXIDE/NITROGEN +-09% Oct 06, 2026
NTRM 200610-04 CC708044 88 61 PPM NITRIC OXIDE/NITROGEN +-09% Ocl 05, 2026
cMmIs 124206880138 CC323707 4.097 PPM NITROGEN DIOXIDE/NTROEEN +-20% Sep 03, 2024
ANALYTICAL EQUIPMENT
Calibratlon
Nicolst iS50 FTIR AUP2010245 CO FTIR Feb
FIIR Feb 10, 2022
FTIR JBn 27,2022
Triad Data Avalable Upon Request
NOTES:Gross Weight: 48 S Kg
Nel Weighl: 8 1Kg
= Guses
Alrgas. T
an ArrLiquida company Bldg 2

Plumsmeagville, PA 18949
Amgas.eam

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NISSE3IHAQ086 Reference Number: 160-402138464-1
Cylinder Number: ND11223 Cylinder Volume: 247 2 CF
Leboratory: 124 - Plumsleadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12021 Valve Oullet: 660
Gas Code: CO.NO,NOX,S02,BALN Corlification Date:  Jul 16, 2021
Carticanon performed “EPA iy Asay and (May 2012)"
ol recuire comecuon for “Ti cylnger has n
ity Invel of 5% Th impurdas wheh afiect (e La of $us caEbralon Mixture. All ncaMTations a0 o0 8
moia/maln basts niosS alherwice notsd
ANALYTICAL RESULTS
Component Requested Actual Prolocol Assay
Concentration Concentration Method Dates
CARBON MONOXIDE 55 00 PPM Gt 0710872021
NITRIC OXIDE 5500 PPM 61 +-1 0% NIST Traceable 0740812021, 0771572021
SULFUR DIOXIDE 5500 PPM &1 0740872021 Q711512021
CALIBRATION STANDARDS
LatiD No Concentration Date
PRM 12386 D685025 0 81 PPM AIRMNITROGEN DIOXIDE 20% Fab 20 2020
NTRM 200810-50 CC733428 9961 PPM NITRIC OXIDEINITROGEN +-00% Ocl 08, 2026
oMIS 124206889 CGazs707 4028 PPM NITROGEN DIOXIDE/NITROGEN 21% Au 15, 2021
NTRM 16010224 KALDO3B38 760 +1-0.8% Dec 23,2021
ANALYTICAL EQUIPMENT
Nicolat IS50 FTIR AUP2010245 NO FTIR Jul 1, 2021
Hicolet 1SS0 FTIR AUP2010245 NO2 FTIR Jun 30,2021

Triad Data Available Upon Request
NOTES:

Nel Weighl: 7 8 Kg

Ukl 0. Yol

Approved for Heloase

Page 1 of 160-402138464-1

an Alr Liquido compary

Airgas Specialty Gases
Alrgas USALLC

6141 Easton Rond
Plumsizadsille, PA 18545
Alms com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AR LIQUIDE
(THAILAND) LTD
Parl Number: EO4NI9SEIHAQDE6 Referance Number:  160-402340012-1
Cylinder Number: GN0027216 Cylinder Voluma: 2472 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12022 Valve Outlet: 660
Gas Code: CO,NO,NOX,502,BALN Certlficatlon Dale: ~ Feb 09, 2022
melalola basls unlass otherisn noted.
ANALYTICAL RESULTS
Component Requeated Actual Protocol
Concenlratlon Concentrailon Method
NOX 6500 PPM 5501 PPM +1-1 0% NIST Traesble 02/02/2022, (2108/2022
CARBON MONOXIDE 65 00 PPM 56.20 PPM +1-0 6% NIST Tracenble 020022022
NITRIC OXIDE 55,00 PPM 5591 PPM +-0 9% NIST Tracsabla 0210212022, 0210812022
SULFUR DIOXIDE 55.00 PPM 5628 PPM -0 8% NIST Traceable 020212022, 0210912022
NITROGEN Batnce
CALIBRATION STANDARDS
Type Lot ID Cylinder No Coneenlration Uncartalnty Explration Date
NTRM  200610-16 +-00% Ocl 05, 2026
GMIS 124206889133 4097 PPM NITROGEN DIOXIDEMNITROGEN ~ +/-20% Sep 03,2024
EQUIPMENT
Nicotel iS5D FTIR AUP2010245 NO FTIR 4 a2
FTIR 2022
NOTES:Gross Welghl: 494 Kg
Nal Weight: B 4 Kg
U .:14‘!./ 4 ,],Mki
Approved for Release
- 5 Specialty Gases
Riryas R
. 6141 Easton Road
2
o AlrLiilta compary Plumsteadville, PA 18949
Almar.con
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Par_l Number: EO4NI98E3HAD002 Relerence Number:  160-402138465-1
Cylinder Number: ~ ND11222 Cylinder Volume: 247 2 Cubic Feel
Laboratory: Cylinder Pressure: 2215 PSIG
PGVP Number. A12021 Valve Outlet: 660
Gas Code: CO,NO,NOX,§02,BALN Certification Dale:  Jul 15, 2021
Date:
ANALYTICAL RESULTS
Requested Aclual Total Relatlve Assay
Concentration Concentrailon Dates
NOX
CARSON MONDXIDE  80.00 PPM 7874 PPM ] +1-0 6% NIST Traceable 07/08/2021
NITRIC OXIDE 8000 PPM 2 51 PPM Gt +1-1 4% NIST Traceable 07/0872021, 071572021
SULFUR DICXIDE 80.00 PPM 7076 PPM Gt +-1 0% NIST Traceabla 07/0872029 0711512021
STANDARDS
LotiD
PRAM 12385 DEB5025 691 PPM AIRMNITROGEN DIOXIDE 20% Feb 20, 2020
NTRM 20061050 CCTIM2 88.61 PPM NITRIC OXIDEMITROGEN +H-0.8% 0c108, 2028
GMIS 124206889 €C323707 4028 PP NITROGEN 2% Aug 15,2021
NTRM 16010224 KAL003838 - 08% Dec 23, 2021
FTIR 4101, 2021
4un 30, 2021

Triad Data Avallable Upon Request
NOTES:

Gross Weight 480 Kg

Net Weight: 78 Kg

Pege 1 of 160-402338485.1



Alrgus Speclully Gases

i Airgaa USA, LLC
. 600 Union Landiog Road

Cinpaminsnn, NJ 08077-0000
Alrgas.eo

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Numbsr: EQ2NI92E3HADO00 Referance Number:  82-401018725-1
Cylinder Number: ~ NDG0018 Cylinder 248.4 CF
Labaralory: 124 - Rlverton (SAP) - NJ Cylinder : 2214 PSIG
PGVP Number. B52017 Valve Outlel: 590
Gas Code: 02,BALN Cerlification Dale: ~ Oct 23, 2017
Date:
ANALYTICAL RESULTS
Gomponont Requested Actual Prolocol Total Relalive Assay
Concenlrafion Concentration Method Uncertainty Daes
B ca
CALIBRATION STANDARDS
v LotID Cylinder No Goncontration Uncentainty Explration Dale
NTRRMnlns 08060208 CC262337 +-03% WNov 08, 2018
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytica
Triad Dala Avaliable Upon Request
NOTES:
This calbration std has been certified In accardanes vith lhe May 2012 EPA Traceablllty Pratocal,
Document EPA-BU0/R-12/531 Al tesling processes and conform to the

ISONEC 17025 and lo Airgas ISO 9001:2000 and refate anly ta ilems Kenlified on this cerlificale Al velues
are certifled to be NIST Traceable wilh tolal uncertalnty as deladed under Analytical Uncertainly This
document shall not be reproducod In full withoul writlen approvel of lha ssuer.

TESTING CERT No. 2000.02

- Adrgas Specinlty Gases
AII' as Airgas USA LLC
. 141 Easion Road

an &7 Leyudda campany

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Cuslomer AIR LIQUIDE
(THAILAND) LTD
Part Number E02NIB4E3HADQDY Reference Number:  160-402830555-1
Cylinder Number GN0028535 Cylinder Volume: 2500 CF
Laboratory 124 - Plumsleaaville - PA Cylinder Pressure: 2214 PSIG
PGVYP Number: A12023 Valve Qullet: C
Gas Code: 02 BALN Cerlificalion Dale: Scp 05, 2023
=
aparoval 51 17e 1200 uln y Dn
ANALYTICAL RESUL '§
Component Requesled Ay
Concenlralion
1607 %
CALIBRATION STANDARDS
T L D Cylinder No Concenltration Uncertainty Expiration Date
NTRM A010205 KCO1516 23 2 % OXYGENNITROGEN ~1-04% dur D1 2022
ANALYTICAL EQUIPMEN [

InstrumentMakefModel Analyllcal Principle Lasl Mullipoint Calibration
Trlad Dala Avallable Upon Request
Nel Weigh! 64 Kg

for Page

Airgas Specialty Gases

Ajrgas USA LLC
6141 Easton Road
an Alr Lipicn company Phumsteadvlle, PA 18949
Alrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Cuslomer: AIR LIQUIDE
{THAILAND) LTD
Parl Number: E02NIB4E3HAGO01 Reference Number: 160-402340010-1
Cylinder Number: GND027187 Cylinder Volume: 2498 CF
L v 124-P -PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valve Oullat: 590
Gas Code: 02,BALN Certification Dale: ~ Feb 02, 2022
Data:
ANALYTICAL RESULTS
Component Requested Actual Protocol
Mathod
CALIBRATION STANDARDS
Type LetlD Cylinder No Cancentratlon Une
NTRM 08010230 K005228 +-04% Jun 01, 2022
ANALYTICAL EQUIPMENT
Instrument/Make/Modal Last Multipolnt Calibration
Triad Dala Available Upon Raquest
NOTES:Gross Weighl: 48 8 Kg
Nel Weighl: 8 2 Kg
Approved for Release Page 1 af 160-402340010-1
Alrgas Specialty Gases
r as Airges USA, LLC
X 6141 Esston Road
h Bldg1
an Alr Uquide company P]m%slmﬂville. PA 108549
Argas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E02NI192E3HA0000 Reference Number. 160-401848144-1
Cylinder Number: ~ GN0025086 Cylinder Volume: 2484 CF
Laboralory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12020 Vaive Outlet: 580
Gas Code: 02,BALN Cerlification Dale: ~ Nov 11 2020
ANALYTICAL RESULTS
Component Reguested Protocol Total Relative
Concentralion Melhod
8186 %
CALIBRATION STANDARDS
Lot 1D
ANALYTICAL EQUIPMENT

Triad Data Available Upon Request
NOTES:

Gross Weight: 481 Kg

NetWeighl: 8 2 Kg

Approved for Release

Assgy
Dales

Pape 1 of 1an-anto4



7139300 13 SOISUNTINAKOKN 11 TAVBON BANG KALO

Certificate of Calibration

Customer
Name * ALS Laboralory Group Mailand Co . 11d Certifieate Nn ; 25-AC1-042
Address < 104 Soi Phatthanaknn 40 Phatihanakan Road, Svan 1 vang Request No : Rey-2025-0604

Bangkok 10250

Unit Under Calibratlon Detafls

Meusurement 1lem : Acoustie Calibrator Class : 1

Manufacturer : RION Range: 94 dB3 , 1000 112

Model NC-75

Seral Namber 135002736

1 1 RYG 180396

Calibration Envinnment and Details RIVIEW BY 97;"5"‘ 7
Teniprenatune ((2342°C)

Thumdily (50 £ 20 %RIT ) AIPROVED BY SFWT

Barometne Pressure 5 (1013 #1001y

Reccived Daie + 6 March 2025 NeXTCAr pare 19103726
Calibranion Date : 19 March 2025
Location of Calibration : [ AB | Avoustic

Calibration Procedure  : In-hinise method C1-ACT-02 based an ThC 6t942:2017 | lectroneaistics - Sound cabhratars

Reference Standard Model Serial Number Due Calibration
SV 3sA 58079 12 June 2025
FHID Multimeter 2015 1047765 NIMI 4 February 2026
Traceability + This caruficate prn idoes ility ol 1o recopnized national standard, und w he

realizstion of the intermational System of Unats (S1)
Note
Ihe epomred uncertamty is bosed on standard uncertnnty mnlhiphed by the Coverage b aclor & =2. prividing a level of

canfidence npproximately 95 %

Callbrated By : e Appraved Ry MEq
Mr Nouppadon | uangan Mr Iacu Mathavom
Senice Calibration Engineer Calibration Fngineer Supervisor

Issue Date : 19 March 2025

i cesots relale ity 10 e et ealraee. Lhe cemuficale shatl ud e ELURNE Ira o lu

INNOVATIVE INSTRUMENT CALIBRATION LAD.
INNOVATIAT INSTROMENT € LT0 HEAD OFFICH

7139 MBO 1V SO1'S

INTINAKOKN 1L TAMUON DANG KALO
AMPIOL DANG PHILISAMUT PRAKAN PROYINCI 10840 TIAI AND

TEL (600 2065860 1F AN 1600-20 107 10

Certificate No : 25-ACT-042
Request No : Rey-2025-0604

Decision Rule for Statements of Unaformify

The stndard detswa fule cmployed for the statemenis wf conformty 1o sach lbmstn tesult wall be applicd using [LAL-GS09 2019 Guandelines un the Repurmg

of Coumplumice wilh Spevilieation as follov og e mul statemenes

Pas The nasirement resatll phis the cepanded urcrlamty v ah n 98 cos cinge probabiulity were wain the Jonst

Pass The numsurrment roull v st the et Hsever o partn of the expanded uncertunty of meassrement o 95% exoveds he T
1mt' T meacmement resull R ol of th hens: [lmseter n pvrhon of the exparaied uncertame o] measurement ot 95° 1wt the Liaut

Fail The mesurcment result plus the cpando imeeram(s s i s 93% o erage bl iy sere ouside the hrw

l Upper limit
Fau
Nominal
[ o Tl 1wt e 3ol s Lmuanisc Instrumeot o 110

FM 708 ACT-02 Rev 03 yswe dale 5/6/24

TLL: (604 U653 FAX (a2 7140

Ceitificate No

Request No

Sound pressure level

© 25-AC1-042

Req-2025-0604

Calibration Resulls : Withoul Adjustment

Callbration Range Without Adjustment {dH) Uncerfainty  Acceptance limit
R
(4B) » red Deviuted value Devlated value { dB) Class 1 (= dB)
94 06 006 013 fn2s Pass
Frequency of Sound
Calibration Range Without Adjusiment Uncertainty  Acceptance limit
R
Mz red (H Deviated  Mleasured (H2)  Deviated « %) Class 1 (£ %)
94 dB ¢ 1000 Hz 100000 uov aul u70 Tass
Tolal Harmonic Dislortian plus Noise of Sound pressure Ievel (THD+N %)
Without Adjust Adj it Uncertainty  Acceptunce limle
H Mcasured (%) Measured (%) ( %) Class 1{ %)
098 LE 25 Pass
Notc:
Masimum-permitted
Uncertainly of measuremenl
01548
Frequency 020%
Toal distoriwn+noise 0 50%
- Avecpiance I atwas T £0942 2007 (lass |
- Thie cubtrmaiion r=mults Exchude tie mierophore solune smection
e et related onls 10 the bz cemie. e Tl ithou: ol e Irunaiin s lovrmen Co 121

FM 708 ACT-D2 Rev 03 issue date 5/6/2¢

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4gi-a21/1 Sirinthaen 30ad Jangounia Bangol.d Bangkok 1C700 Thaitard
Te -85 2:33 9331 L3 clralion:

SITHIPORN;

iprorncom

Cerl. No : ACL24228

Pages @ lof8
. . .
Calibration Certificate
Equipment : SOUNDT EVEL METER
Manufacturer : RION
Madel : NL~42 / Microphone UC-52 / Preamplifier NI1-24
00734223/ 169439/ 72460
RYG F50029
Coudition As Found : GOOD
Customer : ALS LABORATORY GROUP (1HAILAND) CO, LID.
104 PIIATTIIANAKAN 40, PHATTHANAKAN ROAD,
KHWALNG PHAI'THANAKAN KHET SUAN LUANG
BANGKOK 10250 THAILLAND
Location ;
; Imobor
Ambient Temperature (230 £3) °C REVIEW BY l]f ONGRE,
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) % APPROVED BY
Reccived Date ; 10 JULY 2024 NEXT CAL DATE
Calibration Date : 11 JULY 2024
Date of Issue : 15 JULY 2024

Calibrated by : Nathakomn Pisutpaisan

70 Al

{ Thanakul Petchurai )

Approved by :

This vertiGeale s issued in aceordance with the requairements o ISOAEC 17025 standard, may not be reproduced

other than in full, except wuth Uie prior wrilten approval of the hiead of Calibratiun Laborutory



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

551-451/) Sinnthorn Read Bangb.mru Bongplud Bangkak 16790 Thar and
Tol +66 2433 8331 Email calibravon@sithiphornce n

Calibration Procedure : CP-AC-01

Calibration Method :

SITHIPORN,

associates

CerL No. : ACL24224
Jub No.  : VC67AC0127
TPages : 20lB

‘Lhis equipment was calibraled by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM)

The Si.M had tests 1o Acouslical and Electrical signal tests of frequency weighting with Anechoic ehamber and Relerence

Standard Instruments

For sls results of vach ilems were made by observation of each Insiuments display und also with SI M's display

Condition of this result of calibration

1 Reference Standard tnstruments :

Iugtrument Model
Wavclorm Generator 33210A
Waveform Generator 335118
Digital Multimeter 334614
Digital Mullimeter 334614
Digital Mullimeiwer 34461 A
Programmable Attenuator MAT-1070
Condenser Microphone 4180

Measuring Amplifier NA-12KAl

MY48017076
MY52302742
MY53220104
MY353220076
MY60024273
62100114

34560495

Serial No. Cert No Nue Dafe
Er-0009-24 05-F[ B-25

EF-0007-24 05-FEB-25

FEI BP21/0267  13-TCB3-25

FEL BP 20/0267  15-FEB-25

-LL BP 2270267  )1S-TEB-25

LEF-0008-24 05-FEB-25

2977900 AA-1001-24 12-FEB-25
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 ilem only

3 This certificate is traceuble 1o the

| sysiem of unit

3 1 Nationul Institute of Metrology ( Mhailand)

32 Thailand Institute of Scientific and Technological Research (TISTR)

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

48)-£51/1 Sinnthorn Read Bangbumra Bangplud Bangkok 16700 Thallond
Tol 436 3433 6331 tmail calibration@sithipliorncor

1. Absolute sensitivity

Refere Measured
Value D
dB (dB)
939(9394) 939

2. Sclf-geuerated noise

dB
146

7 R

SITHIPOR N/
associates
TSI 17025

Cert No. : ACL24228
Job Ne. : VCG67AC0127

Page  : d0f8
Accepuance

Limit

(dB)

+03

22 The miicrophone of the sound level meter wos replaced by clectrical signal input deviee

Frequency Weighting
Weighting (dB)
A - weight 99
C - weight 167

r 224

3 Acoustical signal tesis of Irequency weightings
Meter free-fiekl ncoustic response a1 a level ol 84 dB

Frequency
H.
(Hz) C-weieht
125 04 04
1000 n -0
8000 7 6

L]

+50

SITHIPORN ASSQOCIATES CO,, LTD.
CALIBRATION LABORATORY

A-45V1 S snlhorn Road Bangbumru Rangplug Eangkok, 16700 Thailand

Tal 4562433 8331 tmail calibration@sthipharn com

SITHIPORN)

associates

NSCTISITIS 17035

Cerl. No @ ACL24228
Job No : VC67AC0127
Iages :3olY

Maximum-permitted

uncertainty of

measurement (dB)

N/A
/A

06
0.6
0.7

06
0.7
0
02
Q]
03

Uncertainty
Parameler
(dB)
1 Absalute sensitivity 2
2 Sell-generated noise 02
3 Acouslical signal tests uf frequency weighlings
125 Hz 03
1000 Hz 01
8000 Hz 03
4 Electrical sienal lests of frequency weightings
For 10 Hzto 4 ke 03
Far >4 kHz 10 10kHz 03
For> 10Kllz 10 20 kllz
5. Frequency nd titme weightings at 1 kHz 02
6 Long - term stability 01
7 Lovel lincarity an e reference level range 02
8 Level lincarity including the level rnpe conirol 02
9 Tone burst response 02
10 Peak C sound level 0.2
11 Overload indication 0.2
12 High level stability 0l

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/) Sirnthorn Road Sangbumr u Dangp!
Tol ~€624338331  Email: calibratan@si

lud Dongrok 10702 Thailo 1
th phorncom

4. Electrical signal tests of [requency weightings

Weighting network respol

nse with relalive 1o 1 kHz

Frequency
(Hz) Flat C-weight
i3 0 0 0
128 0.0 00 0
250 o0 00 0
500 0.0 0o 0
1000 00 00 00
2000 a0 00 0.0
4000 ou 00 00
8000 00 0o 00

5. Frequency and Lime welghtings ut 1 kHz

51 Freguency weightings at | KHz

Anticipated Measured

Frequency Value Value
Weighting (dB) (dB)
A - weighl 940 940
940 940

Flau M0 940

52 [ime weighting at | k

Hz

Anlivipaled Measurcd

Frequency Value Value
Weighting (dB) (dm)
Fast 940 940
Slow 940 94.0
Lea 940 94.0

6. Long - term stability

SLM Display SLM Display

Frequency atinilial 21 final
Weigliing (dB) (dB)
940 940

03
03
03s
025
01

= LAt

SITHIPORN/
associales

NSCTISHTIS 17026

Cerl. No : ACL24228
Jub No, : VC67AC0127
Puages @ Sol8

Acceptance

+2.0
x5
=3
*1.5
1.0
2.0
+30
+50

Deviated Acceptance

Value Limits
du) (dB)
0o 02
0o 2
0o 02
Deviated Acceplance
Value Limils
(dn) (dB)
00 01
oo 014
oo 01
Deviated
Value
(dB) dB
oo 03
s



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

4514511 $innthorn Road Bangbumru Dangplud Dangkak 1970€ Thoiand assoclates
Tel +66 2433 8351 Ema  calibratien@sithiphorncom

Cerl. No. : ACL24228
Job Neo. : VC67ACD127
Pages  : 60f8

7. Level lincarity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
1370 1371 0.1 +
1360 1361 01 *
1350 1331 ol +
1340 1341 0 +

330 1330 00 Ed
1320 1320 [4] +
1310 131.0 00 £
1790 1291 01 Ed

24 1240 00 +

9 9 01
1140 4 0l L1
1090 1091 01 *
1040 (] a0l I

9290 991 01 + Ll
940 94.0 0o ES
890 890 0o +
810 R40 [41] S
790 79.0 00 +
740 40 00 +
690 690 [$2¢] =
640 640 00 =
9.0 MU 0n
540 san 00 ks
490 490 oo +
440 40 on =
390 3gn 00 =
340 340 (0]

300 30.0 a
290 290 (1)

280 28.1 48]
270 270 an =
26.0 26 01
250 351 ol

7 Aeht

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN,
45431/ Slrnthorn Road Nangkumru fongplua Bangenk 16730 Thalland associates
ol 4662438 1 tme.  calibroton@situpticrn com

Cert. No, : ACL24228
Job No. : YC67ACMM27
Puges ! 8ofB

11. Overload indication

Meusured value (dB ) Deviated Acceplance

Positive Negotive Value Limnils

one-hulleyele  one-hulf eyele (dB) (dB)

89.5 896 ol =13

12 Iigh level stability
SLM Display M Display  Deviated Acceplance

al inudal at linal Valoe Limils
(dB) {dB) {dB) (dB)
A - weiehl 1370 1370 0.0 03

I'he reponed uncenainty is based on a slandard uncertainry muluplied by coveruge fuctor & =2

ar any svalue following culculation providing a lavel of d: of i 95

End of Calibratien Certificale

7 B

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPOR N

451 45)/1 Smathom Road Nlengburnn Bargplud Bangkok 10700 Trailond associates -
Tl +83 2433 8331 Emzif s calibration@sithiphom cam

Cert. No : ACL24228
JobNo : VC67ACDI27
Pages : 7ofR

8, Level linearity including the level range control

Measured Deviated Aceeptance
Range v Value Value Limits
dB (dB) (dB) (dB)
Aulo 90 940 a0 =
9 Tone burst response
Time Tone burst Anticipated Mensured Devialed Acceplance
duration, 1b Cvele Value Value Valye Limits
Weighting (ms ) (ap) (dB) (dB) (dB)
025 1 80 107.9 -0 15:-50
TFaost 2 8 1170 1170 00 10:-25
200 800 1340 1340 (] xl 0
Slow 2 8 1080 108.0 [
200 800 1276 1276 0.0 =10
025 990 989 -0 1.5;-50
SEL 2 8 108.0 1080
200 800 1280 1280 0.0 +1.0
10 Peak C sound level
Number of cycle Anlicipated Measured Deviated Acceplance
m Value Value 1 ¢peak Value Limits
tesl sienal (dB) (dB) (dB) (dB)
Conlinuous 133.0 1330 00 +3.0
0 1364 1353 43.0
Number of cycle Anticipaled Measured Deviated Acceptance
m Value Value Value Limits
test signul (dB) (dB) (dB) (dB)
33 1330 00 22,0
Posiuve hall evele 1354 1351 03 20
Nepative hall cycle 1354 1351 03 420

> LTt

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY 5| TJ'! |F.OR N

451-451/1 Smlhom Road, Bangbumru, Bongplud, Bangkak, 10700 Thailond N

Tel +662433 A331 e s
Cert. No. : ACL25110

Pages : lof§

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

SOUND LEVEL METER

RION

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

RYG FS(495

GOOD

Customer ; ALS LABORATORY GROUP (THAILAND) CO., LTD
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THATLAND.
Location :
Ambieat Temperature (23013) °C REVIFW BY
Pressure (1013 £3) kPa
Relative Humidity : (500 +20) %
APPROVED BY
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025 NEXT AL g 7%/ 179
Date of Issuc : 30 JANUARY 2025 - e
Calibrated by : Nalhakomn Pisutpaisan

Approved by : 7 &%

This certi is issued in

( Thanakut Petchurai )

lance with the requi of ISOAEC 17025 standard, may not be reproduced

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



SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN;

associates .

CerLNo : ACL25110
JobNo. : VC68ACOD64
Pages  : 20f8

Calibration Procedure : CP-AC0]

Calibration Method :

This equipmenl was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meler (S M)

I'he SLA had tests to A ical and Cl d signial tests of freg 'y weighting with Anechoic chamber and Refarence
Standard Instruments

L o wsts results of each ilems were made by observation of each Insirumnents display and also with SLM' display

Condition of this result of ealibration :
1 Refirence Standard [nstuments :

Insirument Model Scrial Noo Cert. No Due Date
Wayeform Generator 332104 MY43017076 LEF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24

Dipilal Mulimeter 33461 MYS53220104 LUL BI' 21/0267

Digital Multimeter 334614 MY53220076 EEL.BP 20/0267

Digital Mulumeter 34461A MY 60024273 ELL BP 22/0267
Programmable Altenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Messuring Amplifier NA-2KAT 34560495 AA-3001-24

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

dat:

3 This certilicate is traceable ta the i system of unit
3 1 National Tnstitute of Metrology (Thailand)

32 Thatlan Instituw of Scicalific and Technological Rescareh (TISTR)

 RIA.

SITHIPORN J SITHIPORN ASSOCIATES

associates 7 CALIBRATION LABORATORY

Cert. No. :  ACL25110
JobNo. : VC68ACDN64
Page : 4of8

Result of calibration :

1. Absolute sensitivity
Reference Masured
Acoustic Signul Value Devution Limi
(dn) {dB) (dB) dB
939(9394) 939 00 03

2. Sclf-generated noise
2.1 Normal test

d
146

22 he microphont of the saund level mcler was replacod by elecineal sipnul input deviee

Frequency Weighting
Weighting (dB)
A - weiph 120
177
Flat 239

3. Acoustical sigoal Lests of frequency weighlings
Meter froe-(ield acoustic response at a level o 84 dB

Frq ncy  Dewiation fram various frequoncy waphting response curve (dB)
3 A-weight Acceptance
- Limits
175 [iR} ol 15
1000 00 00 0o 10
5000 03 03 03 50

SITHIPORN,

assaociates

Summary of Measurement Resalt =

Parzmeler

- Absolute sensitivity

Self-generated noise
Acoustical signal wsts of lrequency weighlings
125 Hz
100011z
8000 11z
Elecirical signal tests of frequency weightings
For 10 Hz 1o 4 kHz
For >4 kHz 10 10 kH7
For>10kiz 10 20 kHz
5 Frequency and ime weightings a1 1 kiHz
5 Long - lenin stability
7. Level lincarity on the reference level range

»

3. Level linearity including the level range contral
3 Tonc burst responsc

10 Peak C sound level

L1. Qverload indication

12 High level subility

SITHIPORN,

associates .-

4. Electrical signal lests of frequency weightiugs

Uncertainty
()

0.2
02

0.3
03
03

03
03
03
02
01
02
0.2
02
02
02
0

Weighting network response with relative to | kHe

Frequency
(Hz) -
Flal C-weight
63 0.0 0.0
125 0.0 0.0
250 (g4 0.0
500 0.0 0.0
1000 ) 0.0
2000 00 0.0
4000 0.0 0.0
8000 0.0 0.0

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

SLM Display SLM Display

Anticipated
Frequency Value
Weighting (dB)
A- weight 94.0
C- weipht 04.0
Flat 940
5.2 Time weighting at | kHz
Anticipated
Frequency Value
Weighting (dn)
Fast 94.0
Slow 94.0
Lea 940
6. Long -
Frequency at mitial
Weighting (dB)Y
A - weight .0

A-weight

0.1
0.0
0.1
0.1
0.0
0o
00
0.0

Measured
Value
(dB)

94.0
94.0
940

Measured
Value
(dR)

940
94.0
%40

at final
(dB)
94.0

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25110
Job No. : VC68AC0064
Pages : 3of8

Maximum-permitted
uncertaipty of
measurcment (4B}
N/A
NA

06
U6
0.7

06
07
10
0.2
al
03
0.3
03
035

125

o S

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No : ACL25110
JobNo : VC68ACOD64
Pages : Sof8

Deviation from various frequancy weighting response curve {dB)

Acceplance
Limits
20
£15
1.5
+1.5
*10
2.0
+3.0
5.0

Deviated Acceptance

Value Limils
(dB) (dB})
0.0 +02
0.0 02
00 +02

Devialed Acceptance

Value Limits

(dB) (dB)
0.0 0
00 ot
00 01

Deviated Acceplance

Value Limits
(an) (dB)
00 +03

» LI



SITHIPORN;/

associates .-~

7. Level linearity on the reference level range

Anticipated Measured Devialed
Value Value Value
(dB) (dBY (dB)
137.0 137.0 00
1360 136.0 0.0
1350 135.1 01
1340 1341 al
133.0 1330 0o
1320 1320 00
10 on
129.0 1290 ov
1240 12490 00
1190 9 01
1140 4 01
Heo 1090 00
1040 104.1 01
99.0 ] 0.1
940 910 00
890 890 o
840 RAD a0
90 79.0 00
740 74.0 on
690 f9a 0¢
#M0 6o 0o
55.0 59.0 oo
54.0 540 o0
490 490 0.0
440 4.0 on
390 aon 0.0
an 4.0 o
0.0 300 0
29.0 291 0l
280 281 0
270 271 o1
26.0 26? 02
75 252 02
SITHIPORN
associates .-
Number ol cycle Anticipated Measured
Value Value. Tepeak
(dB) 1dR Y}
Continuous 1300 1300
] 1334 1334
Anticipated Measured
Value Value
o (dB) (dH)
Continuous 1330 1330
1354 1351
Negatve half cyele 1354 1352
11. Overload indication
Meusured value (dB ) Deviated
Positive Negative Value
one-halfcycle  one-half cycle (dB)
8935 89.5 ao
1Z. High level stability
SLM Display ~ SLM Display
Frequency al initial at final
Weighting (dB) (dB)
A - weight 137.0 1370

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Acceplance
Limits
{dB)
211
=11
*11

+

i1l
i
L1

+1.1

=11

+11

£11
£ 1.1

+1.1
11

[

R

=11
+11

)1
FL1

Cerl. No. : ACL25110
Job No. : VC6BAC0064

Pages  : 6of8

= B

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Deviated
Value
(dny

L]
00

Deviated
Value
(dB)

oo
43
02

Acceplance
Limits
(dn )
.5

Deviared
Value
(dB)

00

Cert No. : ACL25110
Job Nu. : YCE8ACD064
Pages @ 8of8

Acceplance
Limits
(aB)

430
230

Acceplunce
Limils
(dB)
+20
+210
20

Acceptance

(dB)
03

The reported uncerainty is bascd on a standard incertainty multiplied by coverage factor o ~ 2

or any value u liny u lavel of

End of Calibration Certificate

of approaimately 95 %

7 BIA

SITHIPORN/

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert No. : ACL25110
JobNa : VC6BACOD64

Pages : 7of8
8 Level finearlty Induding the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limils
(dB) (dB) {do) (dB}
130 94.0 %40 0.0 +
Anlicipated Measured Deviated Accepuance
Range Value Value Value Limits
(dB) (dB) (uB) (dB)
130 290 291 01 EIA|
9. Tonc burst response
Time Tone burst Anticipated Measured Deviated Aceeplance
duration, Th Cy Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0325 1080 1079 -0.1 15:-50
Fust 2 8 1170 1169 Rl
200 00 134.0 1340 [}
2 8 108 0 108.0 00
Slow
2 800 127.6 127.6 00 110
025 1 90 989 01 15:-50
SEL 8 1080 1080 00 10:25
200 800 1280 1280 00 +1.0
- W
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

451-451f1

Tol +66 2433 8231

Bangplud, Bangkak, 10700 Thaiiand

IR

CTELTS T702S

Email; rolibration@sithiphoincom

Cert. No. : ACL24420
Pages : Tof8

Calibration Certificate

Equipment :
Manufactorer :
Model :

Serial No.:

ID Ne.:

Condltion As Found :

SOUND LEVEL METER

RION

NL~42A / Microphone UC-52 / Prearnplifier NH-24
00623389/ 198636 /26417

RYG Fs0614

GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location :
Ambient Temperature : (23043) °C REVIEW BY
Pressare : (1013 23) kPa
Relative Humidity : (500 20) %
APPROVED Y
Reccived Date : 12 DECEMBER 2024
Calibration Date : 23 - 24 DECEMBER 2024
Date of Tssuc : 26 DECEMBER 2024 NEXTCALDATE 23/ 12128
Calibrated by : Nathakom Pisutpaisan
Approved by : -

This cartil is issued in

/7

( Thanakul Petchurai )

with the of ISOVIEC 17025 standard, may not be reproduced

other the in full, cxcept with the prior writien approval of the head of Calibration Laboratory.
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Cert. No. : ACL24420
Job No. : VC68AC0051

Calibration Procedure :

Calibration Method :

CP-AC-0]

Pages : 208

This cquipment was ealibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had lests 1o Acoustical and Eleclrical signal tests of frequency weighting with Anechoic chamber and Keference

Standard Instruments,

Tor tests resulls of each ilems were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration =

| Reference Standard Instruments ©

lostrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Wavelomm Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY$3220076 EEI.BP 20/0267  15-FFB-25
Dipitul Multimcier 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenualor MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-100]-24 12-FEB-25
Measuring Amplifier NA-42KAL 34560495 AA-3001-24 05-FEB-25
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CALIBRATION LABORATORY

4SH4511 Sirinthomn Road Bangburmsu Bangplud, Bangkak, 10700 Thalland
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Maximom-permitted
uncertainty of
measurcment (dB)
N/A
N/A

06
06
07

0.6
07

]
02
01
03

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

3 This ceriificale is raccable to the i system of unit maintained at :

3.1 National Instiwte of Metrology (Thailand).
3.2 Thailand lostitule of Scientific and Technological Research (TISTR)

77 LA
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1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signat Value Do on Limit
(dB} (dB) dB (dB)
939(¥394) 93.9 00 3
2. Self-gencrated noise
2.1 Normal test
Measured Value
(dB}
13.8

Uncertaiuly
Parameter
(dB)
1. Absolute sensilivity 02
2. Self-penerated noisc 0.2
3 Acoustical sitmal wests of frequeney weiphtings
125 Hz 03
100011z 03
8000 Hz 0.3
| Flectrical signal tests of frequency weightings
For 10Hz to 4 kllz 03
For >4 kHzto 10 kHz 0.3
Tor> 10 kHz to 20 kl1z 03
5. Freauency and time weightings at 1 kHz 02
3. Long - term stability 0.1
7 Level linearity on the refervnce level range 0.2
3. Level lincarity including the level range control 02
) Tonc burst response 02
10. Peak C sound level 02
11 Overload indication 02
12. High [evel stability 0.1

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45+45i Sirinthomn Road, Banglbumu, Bangpiud, Bangkok, 10700 Thalland

Tol+66 2433 8331

Email; colibrotion@sithiphom.com

4. Elecirical signal tests of frequency weightings
Weighting nctwork response with relative 1o 1 kHz.

03

03
035
0.25

i3]
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Deviation from various frequency weinhting response curve (dB)

22 The microphione of the sound love] moter was replaced by electrical signal input device

Acceplance
Limits
0
115
1L5
+1.5
+0
20
+30
450

Frequency Weighting
Weighting (dB)
A - weight 99
168
Fl 227

3. Acoastical signal tests of frequency weightings
Meter free-field acouslic response al a level of 84 dB

Frequeucy Deviation from various frequcnoy weighting response curve (di3)
(Hz) 3 C-weight  A-weighl Acecplance
Limits
125 03 04 04 =15
1000 02 02 02 +10
8000 04 [X] 05 5.0

7

Frequeocy
(Hz) X .
Flat C-weight A-weight
63 00 0.0 0.0
125 0.0 0.0 0.0
250 00 0.0 0.0
500 0.0 0.1 0.0
1000 (1] 0.0 0.0
2000 0.0 0.1 0.0
4000 0.0 0.0 0.0
8000 0.0 0.1 0.1
5. Frequency and lime weightings at § kHz
5.1 Frequency weightings at 1 kHz
Anticipated  Measured
Froquency Value Value
Weighting (dB) (dB)
940 %0
C - weight 840 94.0
Flot 940 94.0
5.2 Time weighting at 1 kHz
Anticipated  Measured
Frequency Value Value
Weighting (dB) (dB)
Fast %40 9.0
Slow 9.0 %4.0
Leq %40 94,0
6. Long - ferm
SLM Display SLM Displuy
Trequency at inilial at final
Weighting, (dB) (dB )y
A - weight 940 %40

Deviated
Value
(dB)

00
00
00

Devialed
Value
(dB}

00
0.0
00

Deviated
Vulue
(dB)

0.0

Acceptance
Limits
(d3)
%02
02
£02

Acceplance
Limits
(dR)
=01
=01
01

Accepinue
Limits
(dB)
0.3
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7. Level lincarity on the reference level range
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Anticipated Measured Devialed Acceptance
Value Value Valug Linzts
(dB) (dB) (B (dB)
137.0 137.0 0.0 11
136.0 1360 0.0 £11
1350 135.0 0o =11
1340 134.0 [} £ L1
133.0 133.0 0.0 £11
1320 1320 0.0 +11
1310 131.0 0.0 =11
1290 1290 an =11
1240 1240 0.0 +
119.0 00 + LI
nao 114.0 00 =11
1000 109.0 (] £11
104 0 104.0 0.0 Ll
99.0 99.0 0.0 1L
940 94.0 0.0 +1.1
890 89.0 0.0
840 810 00 +11
790 79 n 11
4.0 740 [l E3 N
600 69.0 an E
64.0 64.0 0a
59.0 59.0 00 +1.1
540 510 0o L1
49.0 49.0 00
40 440 00 +11
39.0 390 0.0
340 340 0.0 11
300 ann na +11
29.0 290 00 +11
280 28.0 0o +11
270 27.0 on 411
26.0 259 -01 +11
25.0 250 Do 11
7 ASS
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10. Peak C sound level
Number of cycle Anlcipated Measured Devialed Acceplance
m Value Value, Lepeak Value Limits
test signal (dR) (dB) (dB) (dB)
Continuous 1300 130.0 00 =30
Ome 1334 1334 00 EXN)
Number of cycle Anticipaled Measured Deviated Acceptance
n Value Value Value Limits
test signal {dB) (dB) (dB ) (any
Continuous 1330 33 01 +20
Posilive half cycle 1354 1352 02 £210
Negative balf cycle 1354 1352 02 20
11 Overload indicalion
Measured value ( dB ) Deviated Acceplance
Positive Negalive Value Limils
onchalleycle  onc-half cycle (dB) (dB)
BY6 89.5 0 *15
12 Righ level stability
SLM Display  SLM Display Deviated Accepiance
Frequency at initial a1 final Value Limits
Weighting (dB) (dB) (dB) (d8)
A - wcight 137.0 137.0 00 03

The reported uncertainty is based on & standard unceriainty multiplied by coverage fuctor k =2

or any value

ing a lavel ol of.

End of Calibration Certificate

95 %

T

SITHIPORN ASSOCIATES CO., LTD.
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8 Level linearity including the level range control
Anticipated ~ Measwred ~ Devialed  Acceptance
Range Value Value Value Limits
(dB) (am) {dB) (dB)
130 940 94.0 00 *11]
Antcipated Mcasured Devioled Acccplance
Range Value Value Value Limils
(aB) (dB) (dB) (dB)
130 290 288 02 £1.1
9. Tone burat response
Time Tone burst Anticipated  Measured Deviated  Acceptunce
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (aB)
025 108.0 1079 0 15:-50
Fast 2 g 17.0 1170 00 1.0:-25
200 300 1340 134.1 01 £1.0
Slow 2 8 1080 1080 (V] 15:-50
20 800 127.6 127.6 0.0 £1.0
025 1 99.0 989 0 15;-50
SEL 2 8 1080 108.0 0.0 10:-25
200 800 1280 1280 0.0 +1.0
7 LSt -
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CALIBRATION LABORATORY SITHIPORN,
Tel +B6 2433 833) Ema¥ colibralion@sithiphom.com
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Calibration Certificate

Equipment : SOUND LEVEI. METER
Manufactarer : RION
Madel : NL-42 / Microphone UC 52 / Preamplifier NH-24
Serial No.: 01222716 /143832 /22763
ID No.: RYG TS0020
Condition As Found :
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWALNG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location :
Ambient Temperature : (23.0+3) °C REVIEW BY
Pressere : (1013 £3) kPa
Relative Humidity : (500 +20) %

APPROVED BY
Received Date : 07 JANUARY 2025
Calibration Date : 21 -23 JANUARY 2025
. 21/ 01/ 2026
Date of Issue : 24 JANUARY 2025 NENTCALDATE 20019268
Calibrated by : Nathakom Pisutpaisan
Approved by : W‘-{
V4 . -
( Thanakul Peichurai )

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

other than in full, except with the prior written approval of the head of Calibration Laboratory
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Calibration Proccdure : CP-AC01

Calibration Method :

SITHIPORN ASSOCIATES
’ CALIBRATION LABORATORY

SITHIPORN;

associates. -

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25073
Job No. : VC6BACO059
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This equipment was calibrated by follow oo IEC-61672-3 (2013) Standard for sound level meter (SLM) Unceriginty Maximum-permitted
The SLM had tests to Acoustical and Electrical signal lests of frequency weighting with Anechoic chainber and Reference Purameter uncertainty of
Standard 1nstruments @) measurement (dB)
For tests results of cach ilems were made by observation of each Tastruments display and also with SLM's display 1. Absolute sensitivity az N/A
2 Seli-generated noise 2 N/A
Condition of this result of calibration : 3. Acoustical signal (ests of frequency weightings
1 Reference Swandard Instnanents : 125 Hz. 03 0.6
Instroment Modal Serial No Cert. No. Due Date 1000 (1z 03 0.6
‘Wavelorm Generator 33210A MY48017076 EF-0009-24 05-FEB-25 8000 Hz 03 07
Waveform Gencrator 335118 MYS52302742 11 -0007-24 U5-FEB-25 4. Electrical sirnal tests of frequency weightings
Digital Multimater 33461A MY53220104 ELLBP 21/0267  13-FEB-25 For 10112 10 4 kHz 0.3 0.6
Digital Multimeler 334614 MY53220076  CELBP20/0267  15-FLB-25 Yor > 4 kHz to 10 kHz 03 07
Digital Muldmeter 34461A MY60024273  REL.BP 2240267 15-FEB-25 For> 10 Kz to 20 kIlz 03 10
Programmable Attenuator MAT-1070 62100114 EF-0008-24  OS-FEB-25 5. Froquency and time weightings at 1 kHz 2 02
Condenser Microphone 4180 2977900 AA-1001-24 12-FCB-25 5 Long - term stability 0.1 o1
Mezasuring Amplificr NA2KAJ 39560495 AA300L29 - 05-TER-23 7. Level lincarity on the reference level range 02 03
2 This result of calibration was found aceurate 2s shawn on date and place of calibrasion for this calibrated fier oaly 3 Level Timearity including the level range control 02 03
3 Tane burst response n2 03
3 This cenificale is traceable o the @ al system of unit ] al :
10. Peak C sound level 0z 0.35
31 National Instilute of Melrology (Ihailand). 11. Overdoad indication 02 025
3 2 ‘Thailund lostitute of Scientife and Technological Rescarch (TISTR) 12. Hich Tevel stabulity 01 01
7 S - 2k
SITHIPORN, SITHIPORN ASSOCIATES SITHIPORN, SITHIPORN ASSOCIATES
7 CALIBRATION LABORATORY associates e CALIBRATION LABORATORY

associates

Cert Na. : ACL25073

e e JohNo  : VC6BACONS9
Page . 4of8 Pages : 50[8
4. Electrical signal tests of (requency weightings
Result of calibration : ‘Wreighting network response with relative to ] kHz.
1. Absolute sensitivity Fregueney Deviation from varions frequency weighting response curve (dB)
Reference Measured Accoptance 0z} Fat Coweight Acceplance
Acoustic Sigaal Valus Deviation Limit Limis
(dB) (dB) (dB}) (dB) 63 02 n2 03 20
939 (93 94) 939 00 03 125 02 02 02 is
250 0 01 01 415
2. Self-generated noise 500 01 (] ] =15
2] Normal test 1000 0.0 00 0.1 =10
Messared Value 2000 00 00 00 %20
(dB) 4000 01 0 (Y] 30
134 8000 <1 00 00 £50
2.2 The microphonc of the sound level meter was replaced by clectncal sgul input device 5. Frequency and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB) Anticipated Measured Dcviated Acceptance
A- weight 108 Frequency Value Value Value Limits
167 Weiglting (a8) (dB) (dB) (dB)
Flat 26 A - weight 940 940 0.0 £02
€ - weight 910 940 0.0 +0.2
3. Acoustical signal tests of [requency weightings F 510 %0 00 02
a8
Frequency Deviation [rom various [requency weighling nsponse curve (dB) 5.2 Time weighting at 1 kHz
(Hz) Acceplance . )
Limits Aalicipated Measurcd Deviuted Acceplaner
=z oz oz Smomomomow
1000 206 06 06
RO00 -10 -10 ] 50 Fast 40 940 0 +0.1
Slow 40 940 0.0 0.1
Leq 94.0 940 0.0 %01
6.
SLM Display SLM Display Devinted Acceplance
Prequency al initiul al final Vatue Limits
Weighhing (dn) (d3 ) (dB) {dB)
A - weight %40 [ XI) 0o 103

o 2L

2
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7. Level linearity on the reference level range

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25073
Job No. : VC6BACO059
Pages : 60f8
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8 Level linearily including the level range control

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. Na. : ACL25073
Job No. : VC68ACHISY
Pages : 70f8

Anticipated Measured Deviated Acceptance
Runge Value Viulue Valuc Limils
(dB) (dB) (dB) (dB)
130 Mo 940 00 =117
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) {dB) (dB)
130 290 292 0.2 =
9. Tone bursl response
Time Tone burst Anticipated Measured Devinted Accepiance
duration Tb Cycle Value Value Value Limits
Weightiog (ms) (dB) (d8) (d8) (dB)
025 1080 107.9 Q1 15:-50
Fast 2 R nio 0 00
200 800 1340 1341 0 410
Slow 2 8 1080 1080 0.0 15:-50
200 00 1276 127.6 0o Nl
025 990 99 01 [5:-50
SEL 2 8 1080 1080 00 10:-25
200 800 1280 1280 00 +1.0
= A
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN

CALIBRATION LABORATORY

451-15)]1 Sirinthom Rood, Bangbumn, Bangplud, Bongkok, 10700 Thaikand

Anlicipated Measured Devialed Acceplance
Value Value Value Limits
(dB) (daB) (dB) (ary
137.0 1400 30 +
136.0 40 40 +1.1
1350 1400 50 +
134.0 140.0 6.0 £ L7
1330 1331 01 +1.1
1320 1321 0.1 +1.1
131.0 3 0 +1.1
1290 29 0 i
1240 1240 (4] +1.1
1190 9 01 +1.1
1140 4 0.1 =11
1090 109.0 [0 1
040 104.1 01 =11
99.0 991 0.1 E3
94.0 94.0 00 =
RN R90 0.0
84.0 840 00
790 790 00 EY
740 74.0 on
69.0 69.0 0o =
MO 640 00 +
580 590 (1)
540 540 00 11
490 490 aa
440 440 00
190 K0 na
340 340 00 11
300 301 ol 1
290 29.1 01 =11
280 282 a2 x1t
270 271 0.1 +
260 262 02 E
250 253 03 110
7 B
SITHIPORN ) SITHIPORN ASSOCIATES
Gssociates - CALIBRATION LABORATORY
Cert No : ACL25073
JobNo : VCE3ACDOS9
Pages  : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviuled Aceeplance
n Value Valuc, Lepeak Value Limits
test siemal (dB) (dB) (aB) (dR)
1300 1300 0 130
One 1334 1334 0.0 =0
Number of cyche Anticipated Measuned Deviated Acceplance
n Value Value Value Limits
test sipnal (dB) B (dB) (dB)
Coniinuous 13 11 01 =20
Pasitive hall eycle 1354 1351 03 120
Negative Lalf cycle 1354 1351 03 +20
11. Overload mdicativa
Mcasured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfcycle  onc-haif cycle {dB} (aB)
896 895 0 15
12 High level stability
SLM Display SLM Display ~ Deviated Acceptance
Frequency atinidal at final Value Limits
Weighting (am) (dB) (dB) (dB)
A - weight 1370 1370 00 =03

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

or any value ing ding a lavel of of imatcly 95 %

- - End of Calibration Certificate

28t

Customer :

Location :

Ambicat 1emperature =
Pressure :

Rclative Humidity :

Received Date - 14 JANUARY 2025

Calibration Date : 27-29 JANUARY 2025

Dale of Issue : 30 JANUARY 2025 NEXT € AL DAL
Calibrated by : Nathakorn Pisuipaisan
Approved by :

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230£3) oo
(1013 +3) kPa REVIEW BY
(500 £20 ) %

APPROVED HY

7 A

{ Ibhanakul Peichurai

)

Tel +66 2433 8331 fEmail : calibrationgsithiphoriLcom
Cert. No. : ACL25109
Pages l1of8
. . .
Calibration Certificate

Equipment : SOUND LEVEL MECER

Manufacturer : RION

Model : NL~42 / Microphone UC-52 / 'reamph ficr NH-24

Serial No.: 00900073 / 188466 /01735

ID No.: RYG FS0494

Condition As Found : GOOD

‘This certificate is issued in accordance wilh the requirements of JISOAEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibratiun Labaralory
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CerL No : ACLZ5109

Job No. : YC68ACD064

Pages  : 208
Calibration Procedure : CP-AC01

Calibration Method :

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

The SLM had tests Lo Acoustical and Electrical signal tests of Sghting with Anechoic chamber and Refe
Standard Tostruments.

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

Condition of this result of ealibration :

Instrument Mode] Serial No. Cert. No. Duoe Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
Wavelorm Generalor 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104  EEL.BP21/0267 13-FEB-25
Digital Multimeter 34614 MY53220076  EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273  EEL.BP22/0267 15-FEB-25
Programmable Atenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24  12-FEB-25
Measuring Amplifier NA-42KAL 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 calibrated ilem only.
3 This certificate is traceable (o (he i i sysiem of unit maintained al :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

SITHIPORN)

assaciates .-

Cert. No. 1 ACL25109
JobNo. : VC6BACHO64

Page : 408
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limil
(dB) (dB) (dB) (dB)
93.9 (93 94) 939 00 +03

2. Scifgenerated noise
2.1 Normal test

Measured Value
(dBY
151

2.2 The microphone of the sound kevel meter was roplaced by electrical signal input device,

Frequency Weighting
Weighting (dB)
A~ weight 120
[o} 183

3. Acoustical signal tests of freqnency weightings
Meter free-ficld acoustic responsc at a level of 84 dB

Froquency Deviation
Accepian:
(Be) Flat C-weight A-weight cwpr its =
125 01 ol 0 135
1000 on nn 1.0
8000 10 10 10 +5.0

SITHIPORN

associates .-

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert No. : ACL25189
JobNo. : VC68AC0064
Pages : 3o0f8

Uncertainly Magtimum-permitted

Paramcter uncertainty of
(dB)
measurcment (dB)
I Absolule sensitivity 02 N/A
L Sclf4rencrated noise 02 N/A
3 Acousncal signal Iests of frequency weiplitings
125 Hz, 0.3 06
1000 Hz 03 06
8000 Tz 03 07
1 Electricat sienal tests of frequency weiihinges
For 1011z to 4 Kz 03 06
For > 4 kHz 10 10 kHz 03 07
Far>10kliz 10 20 kllz 03 10
02 02
6. Fang - term stability 01 01
02 03
R T evel lingarity includine the level rinoe control 02 03
9 Tonc burst response a2 03
0.2 0.35
11. Ovarload indicalion 6.2 025
12. High level siobility 0 0

v Z»/ML

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN,

associates .-~

Cert. No. : ACL25109
Job Ne. : VC6RACO064
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighling network response with relalive to 1 kHz

Frequency Deviation from various frequency weighling response curve (dB)

(Hz) Flat A-weight Acceplance
Limits
63 0o 0.1 00 =0
125 0.0 0.1 0.1 15
250 0.0 0.1 0.0 115
500 00 0.1 0.0 1.5
1000 0.0 0.0 0.1 +1.0
2000 -0.1 0.1 0.0 00
4000 .1 0.1 0.0 3.0
8000 01 0.1 01 15,0

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

Anficipated ~ Measwed  Devisted  Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (aB) (dB)
A - weight 94.0 94.0 0.0 +02
C - weight 94.0 94.0 00 +02

Flar 940 94.0 0.0 £02

52 Time weighting a1 1 kHz
Anticipated Measured Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 o.n =01
Slow 940 94.0 0.0 0.1
Leg 940 94.0 0.0 0.1
6 Long
SLM Display SLMDisplay ~ Devialed  Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dR) (dRY (dB)
A - weight 940 94 0.1 03

- AL



SITHIPORN,

assoclrates 7

7. Level linearity on the refereace level range

Anticipated Measurcd Deviated
Value Value Value
(dB) (4B (dB)
1370 7 00
1360 136.0 00
1350 135.0 0.0
1340 1340 11}
1330 1330
1320 132.0 0o
1310 131.0 00
1290 1290 [y
24 124 0 00
119.0 1190 0.0
1140 114.0 no
190 1090 0.0
1040 1040 on
990 990 0.0
%0 910 0.0
820 890 0o
R10 ka0
790 790 00
40 740 no
o a0 0.0
4 (R an
590 590 00
540 540 00
490 49.0 0.0
4.0 4l 0 0.0
390 90 a
un Mo 0
300 30.1 ol
29.0 291 0l
R 28.1 01l
270 271 01
260 262 02
250 252 0.2
SITHIPORN
afsoCiatles
10. Peak C sound level
Number of cycle Anticipated Measured
n Value Value, Lepeak
lest sienal (dB) (a)
Continuous 1300 1300
Onc 1334 1333
Number of cyele Anlicipated Measured
m Value Value
lest signal (dBY (dR)
Continuous 1330 "’n
Positive hall cvcle 1354 1351
Nepative half cycle 1354 1351
11. Overload indication
Measured valuc (dB ) Deviated
Positive Negarive Value
onc-halfeycle  one-half cycle (dB)
896 895 01
12. High level stability
SIM Display  SLM Display
Frequency at initial al final
Weighting (dB) (dan)
A - weight 1370 1370

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25109
Joh No  : VCEBACH064
Pages  : Gof8

Acceplunce
Limits
(dB)
£11

+11
=11

=11

+1.1
=01

+11

"

B R

SITHIPORN ASSOCIATES
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Cert No. : ACL25109
Job No. : VC68AC0064
Pages  : 8of8

Deviated Acceplance
Value Limits
(dB) (dB)

00 30
0.1 30

Deviated Acceptance
Value Limits
{dB) (dB)

00 2.0
03 20
0.3 20
Acceplance
Limits
(dB)
*1.5

Devialed Acceplance
Value Limits
(dB) (dB)

00 3

The reported uncertinty is based on a staniard uncertainty mulliplied by coverage faclor & = 2

or any valuie following caloulanon,providing o luvel of coufidence of approximately 95 %

Fnd of Calibration Certificate
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JobNo. : VC6BAC0064

Pages : 7of8
8. Level linearity including the level range control
Anticipared Measured Deviated Acceplance
Range Value Value Vatue Limits
(dB) (dB) (dB) (ds)
130 94.0 %40 00 #1.1
Anlicipated Measured Devialed Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 290 290 1] ES
9. Tone bursl response
Time Tone burst Anlicipated  Mcasured Devialed  Acceptunce
duration, Th Cycle Value Value Value Limils
Weighting (ms) (dB) (dB) (dB) (aB)
025 10RO 108.0 (Y] 15:-50
Fast 2 B 1170 0.0 10:-235
200 800 34 1341 0 0
Slow 8 1080 1080 0.0
200 800 1276 1276 00 110
25 990 959 B! t5:-50
SEL 2 8 10RO 108 0 00 10:-25
200 ROO 1250 1281 01 +10
7 B
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN

CALIBRATION LABORATORY

451-451/1 sinnthom Road. Bangbumiu Bangplud, Bangtok 10700 Thafland

Tel «66 2423 0331

Cert Na : ACL25079
Pages : 1lof8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A/ Microphone UC-52 / Preamplificr NH-24
Serial No.: 00623394 /198641 /26422
1D No : RYG FS0619
Condition As Found GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO,LTD

104 PILATTHANAKAN 49, PIIATTIIANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location ; o
Ambient Tempcrature © (230 +43) e¢  REVIEWBY
Pressure : (1013 £3) kPa
Rclative Humidity : (500 +20) Y

API'ROVED BY
Reccived Date : 07 JANUARY 2025
Calibration Date 21 - 23 JANUARY 2025 ! 24/01/ 2026
Date of 1ssue 24 JANUARY 2025 NEXT CALDATE 2.0 0.0 2000
Calibrated by Nathakomn Pisulpaisan
Approved by :

7o Rt

( Thanakul Peichurai )

This certificate is issued in accordance wilh the requirements of ISOAIEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Luboratory
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Calibration Procedure :

Calibration Methed :

CP-AC-01

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25079
Job Na. : YC68ACO859
Pages 208

This cquipment was calibrated by follow on LEC-61672-3 (2013) Standard for sound level meter (SLM)
The SL.M had tesis 10 Acoustical and Flectrical signal tests of frequency weighting with Ancchoic charber and Reference

Standard Instruments.

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

Condition of this resujt of calibration :

| Reference Standard Instrumeats :
Iastrument
Wavelorm Generalor
Waveform Generator
Digital MultimeLer
Digital Multimeier
Digital Multimeler
Programmable Attenuatoc
Condenser Microphone
Measuring Amplificr

Model Serial No. CerL No Duc Date
332104 MY48017076 L1--0009-24 05-FER-25
33511B MY52302742 EF-0007-24 05-FEB-25
33461A MY53220104 EEL BP 21/0267  13-FEB-25
33461A MY53220076 LEL 3P 2000267 15-FLB-25
344614 MY60024273 CEL.BP 22/0267  15-FEB-25
MAT-1070 62100114 EF-0008-24 05-FEB-25
4180 2977900 AA-1001-24 12-FEB-25
NA-42KAL 34560495 AA-3001-24 05-FEB-25

2. I'his result of calibrabion was found accurarc as shown on daie and place of calibratan for this calibrated item anly

3 This certificate is traceablc 1o Lhe intcrnalional system of unil maintained nt -

31 National Instiilc of Metrology (Thailand)

3.2 Thailand Institute of Scientific and Technelagical Rescarch (TISTR)

SITHIPORN,

SITHIPORN ASSQCIATES

Sccociates CALIBRATION LABORATORY
Cert. No. :  ACL25079
Job No. VC68ACH059
Page : 4dof8
Resnlto
1. Absolate sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limnit
(dB) {dB} (dB) (dB}
919(9394) 93.9 0o 3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
146

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

Froquency
Weighting,
A - weight
C - weight
Flat

Weighting
(dB)
126
19.1
245

3. Aconstical signal fests of frcquency weightings
Meler free-field acoustic response al a level of 34 dB

Frequency
Hz
(¥ Flat
125 04
1000 0.1
8000 01

Deviation from various frequency weighting response curve (dB)

Cweight  A-weight Accrpmioce
Limits
0.4 04 115
01 01 +10
01 01 +50

SITHIPORN;/

associates -7

Summary of M

Parameter

1 Absolule sensitivily
2. Self-peneraled noise
3. Acoustical signal tesls of frequency weightings
25
1000 Hz
8000 He
4 Electrical signal (ests of frequency weightings

For >4 kilzta 10 KIiz
Tor > 10 kHz 10 20 kHz
5 Frequency and time weightings at 1 kHz
6 Long - lerm stability
7 Level lincarity on the refercnce level range
§ Level linearity including the level range coutrol
¢ l'onc burst respoiise
10. P'eak C sound level
11. Overload indication
12. High level stability

SITHIPORN)

associates

4. Electrical signal tests of frequency weightings
Weighting network response with relatve 1o ) kliz

Frequency
(MHe)
Flat C-weight
63 0.0 0.1
125 0.0 00
250 0.0 040
500 0.0 00
1000 0.0 [4Y
2000 0.0 o
4000 0.0 00
8000 0.0 0

5. Frequency and time weightings at 1 KLLz.
5.1 Frequency weightings at 1 kllz

Uncertsinty

(dB)

0.3
0.3
0.3

03
03
03
02
0.1
0.2

02
02
0.2
01

A-weight

00
00
20
0.0
0.0
00
0.0
0

Measured
Value
(dp)
940
940
94.0

Mcasured
Value
(dB)

940
4.0
940

SLM Display SLM Display

Anlicipated
Frequency Value
Weighting (dB)
A - weight 940
C - weight 94.0
Rat 94.0
52 Time weighting at 1 kHz
Anlicipated
Frequency Value
Weighting (dB)
Fast 940
Slow M0
Ley 940
6. Long - term
Frequency atinitial
‘Weighting (dB)

A - weight

240

al final
(dB)
940

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25079
JobNo. : VCeBACH059
Pages : 3of8

Maximum-permitied
uneertainty of
measurcment (dB)
NA
N/A

0.6
0.6
0.7

0.6
0.7
o
02
01
0.3
0.3
0.3
035
0.25
0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cerl. No. : ACL25079
Job No. : YCOYACDUS9
Pages : Sof§

Deviation from various frequency weighting response curve (UB)

Acceptance
Limils
20
=15
=] §
115
0
+20
30
+50

Deviated
Value Limits
(4B} (dB)

00 102
0.0 102
0.0 =02

Acceptance

Deviated
Value Limits
(di) (ds)

00 101
o0 01
00 0.1

Acceptance

Deviated
Value Limits
(dB) (dg)

0o 403

Acceptance
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Cert. No. : ACL25079
Job No. : YCoBACH059
Pages : 6of8

7. Level linearity on the reference level range

Anlicipated Measured Devialed Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 1370 0.0 s
1360 1360 00

135.0 135.0 0.0 +11
1340 134.0 0.0 +
1330 1330 00

1320 1320 0.0 11
131.0 131.0 0.0 £11
129.0 129.0 00 11
1240 1240 a0 11
1ngo 190 0.0

1140 140 0.0 =11
1090 109.0 00 1
1040 104.0 00 S
99.0 99.0 00 11
940 940 00 11
89.0 890 00

840 840 00 =
91 790 ov

74.0 71.0 0.0 211
690 9.0 0p

640 640 00

590 59.0 00 <11
540 54.0 00 +
490 490 00 ES
440 240 00 +11
390 90 00 +
340 344 01

300 ol (N} It
290 291 0

280 281 01

210 271 o1

260 261 al E3
50 251 01 +11

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN,

associates

Cert. No. : ACL25079
JobNo  : VCRIACD059
Pages  : 8of8

10. Peak C sound level

Number of cycle Anlicipated Measured Deviarcd Acceplance
n Value Value, Lepeak Value Limits
test sigmal (dB) dn) {dny dB)
Continuous 1300 130 ¢ 00 431
One 1334 1333 -n 30
Number of eyck: Anticiputed Measured Deviated Acceplance
n Value Value Value T imits
test signal (di) (dB} (dB) (dB)
Continuous 1330 1329 01 <20
Positive hall cycle 1354 1351 43 =20
Negative hall cycle 1354 1351 €03 +20
11. Overload indication
Measured value ( dB ) Deviated Acceplance
Pasitive Negative Value Limits
one-halfcyele  one-hall cycle (dB) (dB)
8935 896 LN} B
12. High level stability
SIM Display Deviuted Aceplance
Frequency atinitial fina Value Limits
Weighting (aB) B (dB) (aB)
A - weight 1370 1370 00 3

The reported uncertainty is based un 2 standard uncertsinly multiplied by coverage factor k = 2

or any value ing calculati iding a level of of i 95%

End of Calibration Certificate

AL

Tel +66 2433 8331
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SITHIPORN ASSOCIATES
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Job No.  : VCEBACOOSS
Pages : Tof8

& Level finearity including (he level range control

Anticipated  Measured Deviated Acceplance

Range

130

Value
(dB)
940

Value Value Limits
(dB) (dB) (dB)
940 00 211

Anticipated  Measured Dev d Acoeplnce

Range

130

9. Tonc burst response

Time Tune burst

duration, Th

Weighting (ms)

025

[asl 2

200
2
200
025

Slow

SCL 2

200

Value
(dB)
29.0

Cy

Valuc v Limits
tdn) dB (dy)
289 01 =11

Anticipated Measured Devialed Acceptance

Value Value Value Limits
(dn) (dH ) (dy) (du)
1080 1079 0 15; 50
1n7.0 117.0 00

134.0 1340 00 +10
1080 1080 00 15:-50
1276 1276 00 £1.0
990 98Y 0.1

1080 108.0 0.0 10:25
1280 128.0 00 +10

7 BN

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN.
10700 Thailand [
tmau: colibralion@smiphom com AR G294
Cert No. : ACL25075
Pages : loI8
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Maunulacturer : RION
Model : NL-42 / Microphonc UC-52 / Preamplifier Ny 1-24
Serial No.: 00233184/ 144837 /23232
ID No.: RYG FS0025
Condition As Found : GOoOoD
Customer : ALS [ ABORATORY GROUP (THAILAND) CO LLID.
104 PHA'THANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG,
BANGKOK, 10250 TIIAILAND
Location : S
Ambicnt Temperature : (23.0£3) °C REVIEW BY M4 w2
Pressure ; (1013 +3) kPa
Relative Humidity : (500 +20) %
APPRONTED BY
Received Dale : 07 JANUARY 2025
Calibration Date - 21 - 23 JANUARY 2025
— - 2101 20%R
Date of Issue 24 JANUARY 2025 NEXT CALDATE % - .
Calibrated by : Nathakorn Pisutpaisan
Approved by : 7—, m
( Thanakul Petchurai )
This certi is issued in with the h of ISO/IEC 17025 standard, may not be reproduced

other than in [ull, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure ;

Calibration Method :

CP-AC-01

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert No. : ACL25075
Job No. : VC6BAC0059
Papes. : 2008

This equipment was calibrated by follow on TEC-61672-3 (2013) Standard for sound level meter (SLM)
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

For Lests results of each iwms were made by obsen ation of each Instruments display and also with SLM's display

Condition of this result of calibration :

1 Reference Standard lastruments :
Jestrument
Wavelorm Generator
Waveform Generator
Digilal Mullmeter
Digital Multimeter
Digilal Multimeter
Programmable Altcnuator
Condenser Microphone
Mcasuring Amplificr

Model Serial No Cert. No
33210A MY48017076 EF-0009-24
33511B MY52302742 FF-0007-24
33461 A MY53220104 CEL.BP 2170267  13-FEB-25
3M61A MY53220076 GBI 20/0267  1S-FEB-25
34161A MY60024273 EELBP 22/0267  15-FEB-25
MAT-1070 62100114 EF-0008-24 05-FEB-25
4180 2977900 AA-1001-24 12-FEB-25
NA-42KAl 34560495 AA-3001-24 05-F:B-25

2 Ihis resull of calibration was found acaumale as shown on dale and place of calibralion (o this calibrated ilem only

3 Ihis certificale is raccable to Lhe |

! sysiem of unil

31 National Institute of Metrology ( Mhaitand)
3.2 Thailund Institute of Scicntific and Technological Research (TISTRY

SITHIPORN,

associates

Result of calibration :

1. Absolute sensitivity
Reference Measured
Acoustic Signal Value Deviation
(dB) dB) (dB)
9319(939) 939 00

2, Self-generated noise

21 Normal test

Measured Value
(dB)

182

al:

= 2

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

ACL25075
VC6SACO59
40f8

Cert. No. :
Job No.

Page

Acceplanee
Limir
(dB)
103

22 The microphonc of the sound level meter was replaced by electrical signal input device

Frequency

Weighling

A - weight

C - weirht
2l

Weighting
(dB)
16
174
235

3. Acoustical signal tests of [requency weightings
Meter free-lield acoustic response at a level of 84 dB

Frequency
H
() Flat
125 04
1000 00
KON 04

A-weighl
04 va
00 a0
04 04

Deviation frnm various frequency weighting response curve (dB)

Acceplance
Limits
15
10
50

= &S

SITHIPORN,

asscciates ~

Summary of Meas

Parameter

Absolule sausiLivity

Self-generaled noise
Acoustical signal tesls of (requency weightings
125 Hz
1000 Hz
8000 Hz
. Electrical sipnal lests of fequency weightings
For10Hz 1o 4 kHz
For>4 kHz1o 10kllz
For > 10 kHz 10 20 kHz
Frequency and Gme weightings at 1 kHz

-

Long - torm stbility
Level lincarity on the refercnce level rauge

Level linearily including tbe level range control

wow o~o@

1 one burst response
10. Peak C sonnd level
1. Overload mdication
12. Hich level stability

SITHIPORN

associates 7

4, Electrical signal tesis of frequency weightings

Frequency
(Hz) )
Flat C-weight
63 0.0 00
125 0.0 0.1
250 00 00
500 00 0.1
1000 0.0 0.0
2000 00 0
4000 00 0.0
8000 00 0.1

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

Uncertainty

(dRB)

03
03
03

0.3
03
0.3

02
0.2
02
02
02

A-weight

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

Mcasurcd
Value
(dB)

vag
940
940

Measurcd
Value
(dB)

940
940
w0

SLM Display SLM Display

Anticipated
Freyuency Value
Weighting (ds)
A - weight 910
C - weight 940
Flal 9.0
52 Time weighting at 1 kHz
Anticipaled
Frequency value
Weighting (dB)
Fast 94.0
Slow 94.0
Ley 94.0
6 Long
Frequency a1 initial
Weighting (dB)
94.0

al final
(dB)
940

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert, No.
Job No.
Pages

Magimum-permitied

uncertainty ol

measurcment (dB)

NA
N/A

0.6
0.6
7

06
07
o
0.2
0.1
0.3
03
0.3
35
025

N

: ACL25075
: VC6RAC0059
3ol

LA S

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert No.

Job No.
Pages

Deviation from various frequency weighting response curve (dB)

Acceptance

Deviated
Value
(dB)

uo
0.0
090

Devialed
Value
(dB}

oo
0.0
0.0

Va e

00

Limits
+2.0
=5
1.5
*1.5
+1.0
120
+30
+5.0

: ACL25075
: VC6BACH0SY
: 508

Acceplunce

(dB)
02
£0.2
+02

Acceptance

Acteplance

[ imits
(dB)
[iB]
0.1
+01

Liniits
(du)
=03



SITHIPORN

|
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7. Level linearity on the reference kevel range

Anticipated Mcasured
Vatue Value
(dB) (dB)
137.0 137.0
136.0 1360
135.0 1350
1340 1340
1330 1330
1320 1320
1310
129.0 1290
1240 1240
119.0 1190
114.0 1140
1090 180
104.0 1040
99.0 99.0
94.0 940
89.0 89.0
{40 84.0
9.0 79.0
M0 74.0
690 a0
640 640
590 590
540 54
490 49.0
4.0 440
39.0 39.0
34.0 340
00 300
290 29.0
2R.0 280
270 274
260 260
250 251
SITHIPORN,
associates
M. Peak C sonnd kevel
Number of cycle Aunticipuled
n Value
test signal (dB)
1300
Une 1334
Number of eycle Anticipaled
n Value
fest signal {dR)
Conlinuous 1330
Pusitive hall cvele 1154
Negative half cycle 1354
11. Overtoad indication
Measured value (dB )
Positive Negative

ane-half cycle
89.6 895

onc-half cycle

12. High level stability

SLM Display
Frequency at initial
Weighting (dB)
A - weipht 1370

Devialed
Value
(daB)

oo
00
00
0.0
0.0
00
a0
no

Meusured

Value, Lepeak

(dn3)
1300
1334

Measured
Value
(dB)
1330
1352
1352

Deviated
Value
(dB)

1

SLM Display
ut final
(dB)
1370

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25075
JobNo : VC68ACO059
Puges  : Gof§

Acceptance
Limits
(4B)

7 2SN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert No : ACL25075
JdobNo  : VCRHACO05Y
Pages  : Hofg

Deviated Acceplance
Vaolue T imils
(dB) (dB)

00 430
00 +30

Devialed Acceplance
Value Limits
{dB) (dBY

oo 2.0
02 120
02 2.0
Acceptance
1 imits
(dB)
=l 5

Deviated Acceplance
Value Limits
(dB) (dB)

00 03

The reported uncertainly is based on a standard uncenainty multiplied by coverage factor k = 2

or any value ing

End of Calibration Certilicate

ing u lavel of

of imately 95 %

o A -

SITHIPORN

asscciates 7

8. Level lincarity including the leve! range control

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. : ACL25075
Job No. : VC68AC0059
Pages : Tof8

Anticipated Mcasured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 940 %40 oo +
Anticipated Measured Deviated Accepumee
Range Value Value Value Limits
(dR) (dB) (dn) (dB)
130 290 290 00 +
9. Tone burst response
Time Tone burst Anticipued Measured Deviated Acceplance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (daB)
025 1 1080 107.9 01 15;-50
TFast 2 8 1170 n7zo (V] 10525
200 800 1340 134.1 0.1 +1.0
Slow 2 8 1080 T080 0 1.5:-50
200 800 127.6 1276 00 +1.0
025 1 90 989 0
sSLL 2 8 1080 1080 00
200 800 128.0 128 1 01 *10
=2
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN
451-45H1 Sifnmom Road, Bangbumr, Bangpiud, Bangkok, 10700 Thofland [
Tel +66 2433 8331 Emull colibrotiongd <itliphomcam CALIBAATION BI194.
Cert. No. : ACL25105
Pages : 1lof8
Calibration Certificate
Equipment : SOUND LEVEL MEFER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: Q0296518 / 66239 /34375
TD No.: RYG FSp431

ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

By

APPROVED BY

NEXT CAL DAT!

Nathakom Pisutpaisan

Condition As Found
Customer :
BANGKOK, 10250 THAILAND.

Location :
Ambient Temperature : (23043) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025
Date of Issue : 30 JANUARY 2025

Calibrated by :

Approved by :

o R

(

Thanakul Petchurai )

1his certificale 15 issued m ccordance with the requiraments of ISOAEC 17025 standard, may not be reproduced

ather than it il exeept with the priur wnlten approval of the Jiead of Calibration Laboratory



SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN/

associates

Cert. No. : ACL25105
JobNo. : VCEBACOD64
Pages @ 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This cquipment was culibrated by follow on [EC-61672-3 (2013) Standard for sound leve] meter (SLM).

The ST.M hiad 1ests o Acoustical and Flectrical signal tests of frequency weiphting with Anechorc chamber and Relerence
Standard Instmiments

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

Condition of this resnlt of calibration :
1 Reference Standard Instruments :

Ipstrument Model Serial No Cert. No Due Date
Waveform Generatar 332104 MY43017076 EF-0009-24  0S-FEB-25
Wavelorm Generalor 33511B MY52302742 EF-0007-24  05-TIR-25
Digital Multimeter 334614 MYS53220104  LELBP21/0267  13-FEB-25
Iyigital Multimeer 334614 MY53220076  EEL.BP20/0267 |5-FER-25
Digital Multimeter 34461A MY60024275  LIL BP 2240267 15 FRR-23
Programmable Atienuator MAT-1070 62100114 FI-000824  US-FLEB-25
Condenser Micraphone 4180 2977900 AA-1001-24  12-FEB-25
Measuring Amplifier NA~2KAT 34560495 AA-3001-24 05-FEB-25

2. I'bis resull ol calibration was [bund accurate as shown on dite and place of calibration for Lhis calibrated ilem only

3 This certificate is traceable to the 1 sysiem of voil inaintained at ;
3.} Nadonal Institute of Metology (Thailand)

32 Thailand Institute of Seientific and Technological Rescarch (TIS R)

7 LI

SITHIPORN ! SITHIPORN ASSOCIATES
associates B CALIBRATION LABORATORY

ACL2S105
VCE8ACO064
Page  : 4dof§

Result of calibrafion :

1. Absolute sensitivity

Reference Measared Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93 94) 939 00 203
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
2o

2.2 The: micraphone of the sound level meter was replaced by clectrical signal input device

Frequency Weiglling
Weighting (dB)
142
2
Flar 258

3. Acoastical signal tests of frequency weightings
Meer [ree-ficld acoustic responsc al a level of 84 dB

Deviahon from vanous frequency weighting response cirve (dB)

Irequency
(Hz) F A-weight Acceptunce
Limis
125 03 n 03 115
1000 02 2 2 E3R0
£000 11 150

= I

SITHIPORN)

asscciatles -

Summa

Parameler

| Absolule sensitivity
2 Sclfgencrated noise
3. Acouslical signal tests of frequency weightings
125 Hz
1000 Hz
8000 Hz
4 Ulectrical signal lests of frequency weightings
For 1011z 1o 4 kbz
Yor>dkllz 1o 10kHs
Far> 10 kHz 10 20 kHz
5 Frequency and lime wuightings at | kHz
5 Long - 1erm stability
7. Level lincarily on e reference level runge
1 Level lincanity including the kevel range control
+ Tonc burst response
10 P'eak C sound level
11. Qverload indication
12, High Jevel stability

SITHIPORN

asscciates -

4. Electrical sigual tests of frequency weightings

Uncertainty
(dR)

02
02

03
03
0.3

0.3
03
03
02
at
02
0.2
02

02

Weighting network response with relative ta | Kz,

Frequency
(H2) ¢ Coweight
63 [0} 01
125 0.0 0.0
250 00 0.0
500 00 0.0
1000 0.0 0.0
2000 00 0.0
4000 1Y) 00
8000 00 0.1

5. Frequency and time weightings at 1 KHz
5.1 Frequency weightings at | kHz

Anticipated
Frequency Value
Weighting (dB)
A - weight 910
C - weight 9.0
T 54.0

5.2 Tire weiglting at 1 kHz

Frequency
‘Weighting
Fast
Slow

Lea «“0

SIM Display SI M Display

Frequency at initial
Weighting rds)
910

A-weight

0l
0.0
0.0
0.0
00
00
00

Menasured
Value
(uB)

940
940
940

940

at final
(an)
940

SITHIPORN ASSQCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25105
JobNo  : VCEBACH064
Pages : 30r8

Maximom-permitted
uncertainty of
measurement (4B)
N/A
N/A

06
0.6
07

06
0.7
10
a2
0.1
03
03
03
035
025
ot

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert No. : ACL25105
JobNo. : VC6SACO064
Pages : 50f§

Deviation {rom various frequency weighting response curve (dB}

Acceptance
Limits
42.0
15
£l5
£15
110
12.0
3.0
+5.0

Devisted
Value T irnits
(dB) (dB)

[0} +02
00 02
00 02

Acueplance

Deviated
Value Limits
(a8} (dB)

00 =01
0o +01
00 £01

Accepunce

Deviated Acceplinee
Value 1 imits
{dB) (dB)

0 03

es



SITHIPORN

associates -

7. Level linearity on the reference level range

Anticipated Measured Deviated
Value Value Value
(dB) (dB) (dB)
1370 137.0 00
136.0 136.0 00
1350 1150 00
134.0 1340 060
1330 1330 0.0
1320 1320 0.0
1310 131.0 oo
1290 129.0 00
1240 1240 (1]
%o 119.0 (1)
1140 nn
190 1090 a0
1040 1040 u.e

990 990 (]
940 940 0.0
89.0 89.1 a

B1.0 R4.1 ¢1
790 79.0 0.0
740 4.1 0

690 691 [th
640 a4 00
59.0 59.1 01
54.0 540 (A1)
a9n 490 0.0
40 44.0 0.0
39.0 90 on
Mo 30 00
30.0 30.0 o0
20.0 290 00
280 280 00
210 269 01
260 259 41
250 250 00

SITHIPORN/

associates -

10. Peak C sound Fevel

Number of cycle Anrcipated Measured
n Value Value Lepeak
test signal (dB) (dB)
Conlinuous 1300 1300
133 4 1333
Number of cycle Anticipated Measured
mn Value Value
Lest signal (AR} (4B}
Continuous 1330 1330
Positive hall evele 1354 1352
Nepative hall cycle 1354 1352
11. Overload indication
Meusured value ( dB ) Devialed
Positive Negative Value
one-half cycle  one-halleyele (dB)
896 895 0!

12 High level stability

SLM Display  SLM Display

Frequency at initial at final
Weighting (dB) (dB)
A - weight 1370 1370

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25105
Job No. : VC68ACO064
Pages  : 6of8

Acceptance
Limits
(dB)
ER N
+11
1.1
x11
£11
=11
ER N
L1l
211
111

411

+11
11

[ I+

L

7o ARA

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. Nu. : ACL25105
JobNo. : VCeSACD064
Pages  : Bol8

Deviated Acceptnee:
Valie Limits
(dBY (dRY

oo +30
Rl 30

Deviated Accepmnce

Value Limits

(dB) (dB)
nn 20
-0 +20
02 20

Acceptance

Limits

(dB)

+l5

Devialed Acceptance

Value Limits

(dB) (dB)
00 03

The reported unceruainty is based on a standard unceriainty multiplied by coverage factor k — 2

or any value g providing a lavel of

End of Callbration Certificate

of ximaiely 95 %

72 ol

SITHIPORN;

associates ..~

& Level linearity including the level range control

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25105
JobNo. : VC68AC0064
Pages : 70f8

Antcipated Measured Devieted Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 M0 440 00 %11
Anlicipaled Measured Deviaed Accepuance
Range Value Value Value Limits
(an) (dB) (dB) (dB)
130 290 289 -01 =
9. Tone burst response
Time Tone burs Anticipated  Measurcd Devioled  Acveptmee
duration, Th Cycle Value Value Value Limits
Weighling (ms) (dB) (dn) (dB) (dB)
0.25 1 108.0 1079 01 15;50
Fasl 2 8 117.0 1170 0.0 1
200 800 134.0 1340 00 10
Slow 8 1080 1080 00 1.5;-50
200 800 1276 1276 0.0 +1.0
025 1 990 989 0.1 15;-5.0
SEL 2 8 1080 108 0 oo 10;-25
200 800 1280 1281 01 +1.0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

2:-481/1 Sirinthosn Rood. Bangbumi, Bangglud, Rongtok, 10700 Thailond
Tel +86 2433 833) Email: calibroflongsiniphom.com

A

ML TR 17025
CALRRATION T34

Cert. No. : ACL25104
Pages : 1of8

Equipment :
Munafacturer :
Medel :

Serial No.:

ID Na.:

Condition As Found :

Customer :

Location :

Ambicat Temperature =
Pressure :

Relative Humidity =

Received Date :

Calibration Certificate

SOUND LEVEL MLTLR

RION

NIL-42 / Microphone UC-52 / Preamplifier NH-24
00296517 /135220 /87527

RYG I'so434

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, K!l1:1 SUAN LUANG,
BANGKOK, 10250 THAILAND

REVIEW RY \iﬁ =
\IPROVED BY \EFWT

(230 £3) °C
(1013 £3) kPa
(500 £20) %

14 JANUARY 2025

ibrati : 291 2025 12
Calibration Date : 27-29 JANUARY 202. NEXT AL DaTp 7% 012028
Date of Issue : 30 JANUARY 2025

Calibrated by : Nathakom Pisutpaisan

<

This certi is issued in

{ Thonaku! Pcichurai )

rd with the of ISO/IEC 17025 standard, may not be reproduced

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



SITHIPORN;

associates . ”

Calibration Procedure ;

Calibration Method :

CP-AC-01

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert No : ACL25104

Job No. : VC6BACD064

Pages  : 208

This equiprment was calibrated by follow on TEC-61672-3 (2013) Standard for sound level mweter (SLM)
The SLM had tests (o Acoustical and Electrical signal tests of freqy

Standard Instrumeats.

with Ancchoi

chamber and

Tor Lests results of each items were made by observalion of each Instrumenits display and also with SLM's display.

Condition of this result of calibration :

L Refcrenee Standard [nstments ;

SITHIPORN;

associates -~

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25104
JobNa. : VC68AC0064
Pages : 30f8

Instrument Model Serial No. CerL No. Duc Date
Wavelorm Gencralor 332104 MY48017076 EF-0009-24  05-FEB-25
‘Waveform Generalor 335118 MY52302742 EF-0007-24 05-FER-25
Digital Multimeter 334614 MY53220104  LLL.BP 21/0267  |3-FEB-25
Diyital Multimeter 334614 MY53220076 EEL BP 20/0267  15-FEB-25
Digital Multimeter 3U61A MY60024273  EEL.BP22/0267 15-FEB-25
Progrummable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Candenser Microphone 4180 2977900 AA-100124  12-FEB-25
Measuring Amplifier NA-42KAL 34560495 AA-3001-24  05-FEB-25

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

3 This certificale is traceuble w the i lat:

system of unit
3.1 National Instilute of Metrology (Theiland)
32 Thailand Instiwte of Scicntific and Technological Research (TISTR)

SITHIPORN ) SITHIPORN ASSOCIATES
associates - - CALIBRATION LABORATORY
Cert. No. : ACL25104
Job Nn. VCO6BACH64

Page  : dof8

1. Absolute sensitivity
Reference Measured Acceprance
Acoustic Signal Value Linut
(dB) (4B) dB (dB)
939(9394) 939 oo +H3
2. SelFgenerated noise
2.1 Normal st
Mcasured Value
(dB)
172

2.2 The nucruphone of the sound level msier was repluced by electrical signal nput device.

Uncertainty Masimum-permitted
Parameter uncertainty of
°m measurement (dB)
1 Absolulc sensitiviry [ N/A
2. Sclf-gencrated poise 02 NA
3. Acoustical signal tests of frequency weightings
125 Az 03 a6
1000 Hz 03 06
8000 Hz 03 0.7
4. Eloctrical signal 1ests of frequency weightings
For10Hz 1o 4 kHz 03 0.6
For>4Klzio 10kflz 03 0.7
For > 10 kHz t0 20 kFlz 0.3 0
S. Frequency and time weightings at 1 kHz 0.2 02
5. Lonp - 1erm stability 0.1 0.1
7. Level Tineurity on e reference level range 02 03
8 Level linearity mcluding, (he lcvel ranpe control 02 03
3. Tone burst response 02 03
10 Peak C sound level 2 035
11 Overload indication 02 025
12, Hiph level stability 01 Q1
7 B
SITHIPORN ¥ SITHIPORN ASSOCIATES
— CALIBRATION LABORATORY

Cert. No. : ACL25104
Job No. : VC63ACH064
Pages : S5of8
4, Electrical signal Lests of frequency weightings
Weighting netwark response with relative lo | kHz.

Vrequency Weighting
Weighting (dR)
146
205
Flat 26.1

3. Acoustical signal tests of frequency weiphtings
Mueter free-field scouslic response al a level of 84 dB

Froquency
(Hz)

125
1000
K000

Tlat

01
-0.2
02

C weighl

-0
02
02

ne response curve (dBY

01
N2
02

Acceplance
Limits
*15
10
+50

o A

Frequency Deviation from various frequency weighting response curve (dI3)
(Hz) Flat Cweight  A-weight Acoeptance
Limits
63 01 00 00 20
125 0.0 00 0.0 +15
250 00 0.0 00 15
500 00 0.0 00 <15
1000 0.0 0.0 0.0 £1.0
2000 00 00 0.0 2.0
4000 0.0 00 0.0 30
8000 0.0 0 01 50
5 Frequency and time weigh(ings at 1 kllz
5.1 Frequency weightings at 1 kHz
Anticipated  Measured Devisted  Acceptance
Freguency Value Value Value Limits
Weighting, (dB) (di} {dB) (dB)
A - weight 940 a0 on nz
C - weight 94.0 940 00 0.2
Flar 940 9an 0o 02
5.2 Time weighting at 1 kHz
Anticipated  Mcasured Deviated  Accepance
Frequency Value Value Value Limits
Weighling (dB) (dB) (dB) (dB)
Fast 940 94.0 a0 0.1
Slow 940 940 00 01
94.0 940 00 101
6. Long
SLM Display SLM Display  Deviated  Acceptauce
Erequency at initial ot final Value 1 imits
Weighting (dB) (dB) (dB) (dB)
940 %0 00 103

= LI



SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates 7 CALIBRATION LABORATORY associates CALIBRATION LABORATORY

Cert. No. : ACL25114
Job No. : VC68AC0064

Cert No. : ACL25104
Jub Ne. : VC68ACO064

Pages  : Goly Puges  : 7of8
7. Level lincarity on the reference level range
Anticipated  Mcasured Deviated  Acceptance 8. Level lincarity inclading the level range control
Val Val Val imi .
ue ue ue Limits Anticipated  Measund  Deviasted  Acccptance
(dB} (dB) (dr) (dr) & val Val | o
1370 1370 00 11 ange e ue Value Limits
136.0 1360 00 * (d8) (dB) (dB) (dB)
135.0 1350 0.0 11 130 940 940 00 |
1340 1340 00 11
1330 133.0 on 1] Anticipated  Measured Deviated  Acceplance
2. 3
132.0 1320 00 * Range Value Value Value Limits
131.0 1310 00 =
1290 1290 an %11 (d8) (dB) (dB) (d8)
1240 1240 a0 B 130 290 289 0 211
1190 1190 00 x
140 an 111 9. Tone burst response
1000 1090 00 i11 Time Tone burst Auticipaied  Measured Deviated  Acceplance
1040 1040 00 11 duration, I'b Cycle Value Vaiue Value Limils
990 2.0 00 %11 Weighting (ms) (dB) (dB) (dB) (dB)
s4n 940 00 11 025 1080 1079 01
85.0 890 0.0 * Fast 2 8 7o 117.0 00 10:25
8.0 80 no * 200 800 1340 1340 00 £10
790 0 0o 4
2 H 1080 108.0 00 15:50
0 74.0 o + Slow
&0 00 00 . 200 800 1276 127.6 00 £
wn 639 01 025 290 99 01
590 590 on SEL 2 8 1080 1080 00
540 53 Y 200 800 1280 1280 00 10
avo 4.9 01
44.0 439 0
390 RO -0 %
140 339 0.1 +
300 299 01
290 289 0 +
280 27.9 -0.1 x11
270 269 0.1 #11
26 259 01 %
250 218 02 ES
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN;
SITHIPORN SITHIPORN ASSOCIATES CALIBRATION LABORATORY desociotne
asc<ociates - CALIBRATION LABORATORY abl-46i/) Smathorn Raae Sengoumr. Bangpiud Ear ave 10700 Thaiang B
1o +bb 2243831 £ma  calbrahint¢ sithipromcom
CerL No. : ACL25104
Job No. : VCOBACHH64
Pages  : 8ol
10. Peak C sound level
Calibration Certificate
Nuniber of cvele Anticipated Measured Devialed Aceeplance
mn Value Value, 1.opeak Value Limils Equipment : SOUND LEVEL MELER
(dB} (dB) (dnr) dn) Manufacturer RION
Continuous 1300 130 0o 130 Model : NI -52A / Microphone UC-59 / Preamplifier N1i-25
One a 1333 <1 130 Serial No.: 0053129723200 /32973
2 NKH £$0133
Anticipated Measured Deviated Acceptance 1D No ?
Value Value Value Limits
(dR) fdR Y (dB) (dB)
Continuous 1330 1330 00 20 Condition As Found ; GOOD
Positive half evele 1354 1352 02 20
Negative half cycle 1354 1352 02 +20 Customer : ALS LABORATORY GROUP (THAIL AND} CO, 1.TD
11, Overiosd indicats 104 PIIATTHANAKAN 40 PHATTIIANAKAN ROAD
. ver
¢ adon KHWAENG PHATTHANAKAN, KI1ET SUAN LUANG
Measured vlue (dB ) Deviated  Acoeptance BANGKOK, 10250 THAILAND
Positive Negative Value Limits
onchallfeycle  vne-halfovde (B (48) Location ; . 2
Ambicent Tempernture : (230=3) “« REVIEW BY :
B9S 896 or 45
Pressure : (1013 23 ) KkPu 2
Relative Humidin : (500 =20) % APPROVEDEY ..o
12. High level stability a/ 57
EESTY
EXTCAL D&TE 174
SUMDisplay  SLM Disnla Deviated A Received Datc : 02 JULY 2024 NEXT CAL ©
Frequen Py Py " eeepiance Calibration Date : 0910 JULY 2024
requenc 4l initi: imnil
5‘_1 " Y al initial 4t fina] Value Limits Date of Issue : 12 JUNY 2024
Weighiing (dB) (dB) (dB) (dB)
A - weight 1370 137.0 00 03 Calibrated by Nathakom Pisutpaisan
Approved by : e
The reported uncertainty is based on s standard uncerisinty multiplied by coverage factor k = 2 .
orany value following i iding a lavel of of approxil 95% ( Thanakul Peichurai )

End of Cafibration Certificate
[his certificate is issued in accordance with the requirements of 1ISOAEC 17025 sndard misy not be reproduced

ather than m full except with the prior writlen approsal ol the head ol Calibration Laboratory

= Al



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

4514511 Sirmthern Raod Bangbumru Bangp »d Bongkok, 10700 Thailune
Tol +66 2433 B33 Mo colibration@mithiphom con

Calibratien Procedure :

Calibratien Mecthod :

SITHIPORN

associates

Cerl. No. : ACL24222
Jab Ne. : VC67ACO118
Pages i 2008

This equipment wos calibrated by follow on 1EC-61672-3 (2013) Standard for sound level meter {SLM)

“The SLM ld tests o Acouslical and Eleetrical signal tests of Jrequency weighling wilth Ancchoic chamber and Reference

Standard Insiruments

For tests results of each ilems were made by observation of cach Instruments display and also with S1.M's display

Condition of this result of calibration :

I Refurence Standard Instruments :

Instrument Maodel
Waveform Geneialor 332104
Waveform Generalor 335118
Digital Multimeter 33461A
Digital Multimerer 33461A
Diyital Multimeter 34461A
Programinuble Alenuator MAT-1070
Candenser Microphone 4150
Measuring Amplificr NA-42KAl

Serial No.
MY48017076
MY52302742
MY33220104
MY53220076
AY60024273

62100114

2977900

34560495

Cert. No. Due Date
EI-0009-24 05-FEB-25
EF-0007-24 05-F1 B-25

EEL BI' 210267  13-TEB-25
EEL BP 20/0267  15-FEB-25
EEL BP 22/0267  15-FER-25

L1F-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
AA-3001-24 05-FLB-23

2 This resull af calibration was found accurale as shown on dale and place of calibralion [or this calibrated item only

3 This certificate is iraceable 10 ihe i system ol unit

dat:

31 National Institute of Metrology (Thailand)

3 2 Thailand Institne of Scientific and Technological Rescarch (TISTR)

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A5H451/1 Sirinthorn Reaa, Bo Bangplud. Bangkek,1T700 Thoiland

Tel+60 24336231 Eman won@:sithoham com
Resultof calibration ;:

1. Absolute sensitivity

> LIl

SITHIPORN

associates -

Referen Mea d
e
filc} JB D
93 9(93 94) 940 0o

2. Sell-gencrated neise

2 1 Normal 1est

136

NSETISITIS 17025

.1 ACL24222
Jub No. : VC67ACO1I8
I'age : dof8

23 e .
22 e microplionc of the sound level meter was replaced by electrical signal mput device

Frequency Weigliling
Weighting (4B )
87
146
F 202

3. Acoustieal signal tests of frequency weightings
Meter free-field acoustic response ni a level of 84 dBY

Freq ¥
C-weipht
125 ol ol 0l
00 0l [} 0l
8000 00 o1 o1

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45)/1 Sinnthorn Rood Bangbumiu Bangp ad Bongkal, 10703 Thailand
Tel +06 2433 8331 Emar calibraten@sithiohorn com

Uncertainty
Parameler
(uB)
I Absolutc sensitiviry 02
2 Self-gencrated noise 02
3 Acoustical sismal tests of [requency weighlings
125 Hz 03
1000 Hz 03
8000 Hz 03
4 Elcctrical sivnal 1ests of frequency weichtines
For 1011z t04 kllz 03
Far >4 kHz 10 10 kHz 03
For > [0 kHz (0 20 kHz 03
5 Frequency and time weightings a1 | kHz 02
6 l.ang - term stobility 0
7 Level lincarity on the reference level range 02
B Level linearity including the level range conirol 02
9 Tone bursl response 02
10 Peak C sound level 02
11 Overload indication 02
12 High level stbiliy 0l

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A51-451 Sinnihor: Roud Bangsumni Bangplud Bongkek 10700 Thailand
Tol 80 2433833] €l clibration@sith shorn com

4. Electrical signn! tests of frequrncy weightings

with relative to 1 kllz

SITHIPORN;
associates
NSC-TISLTIS 2702

CerL No : ACL24222
Job No. : YC67ACO118
Pages : 3o0lB

Maximunm-permitted
uncertainty of
measurement {dB)
NA
N/A

06
07

06
07
10
02

03
03
03
035
025
01

> Ao

SITHIPORN;

associates

Cert, No. : ACL24222
Jab No. : VC67ACO118
Pages  : 5of8

Frequency Deviation [rom varions [requency weighting response curve (85)
() Flal
63 0o 01 0o
125 00 0.0
250 0.0 0.0 00
500 00 01 oo
1000 00 00 )
2000 0.0 0.1 0o
4000 00 00 00
8000 0.0 01 (3]
16000 0.0 2
5 Frequency and (lme weiphtings 2t 1 kHz
Anlicipuled Measured
Crequency Value Value
Weighting (dB) (dm)
940 94.0
C - weight 940 94
F 940 94.0
52
Anlicipated Meusured
Value Value
(dB) (dB)
Fast 940 94.0
Slow 940 940
Leq 940 940

6 Long - term

SLM Display SLM Displuy

Frequency at initiat al final
Weighting (dH) (dR)
A - weight 94.0 940

Acceplance
Limits
=10
=10
10
Llo
=10
il0
=0
+15,-25
Devialed Acceplonce
Value Limits
(dB) (dB}
0 02
00 102
00 +02
Devialed Acceplance
Value Limits
{dB} (dB)
0.0 =01
0.0 0,1
0.0 0t
D d Acceplance
Voe Limits
fdB)
0.0 +01

= Bl



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45i/) Sinnthorn Road Bangoumru Bangp'ud Nangkok 10700 Thailune
Tol 46674338331 Fral calibraion@sithiphorn com

7 Level linearily on the reference level range

Anticipaled Mcasured Devinted
Value Value Value
(dB) {dB} (dB)
137.0 1370 00
1360 136,0 0o
1350 1350 no
1340 1340 0
1330 1330 oo
1320 1320 00
1a 0o
1290 1290 oo
1240 1240 00

1190 0o
140 1140 0o
1090 1n9n 00
1040 lo40 00
9o 990 00
940 940 00
810 890 00
840 840 0.0
790 %0 00
74.0 740 oa
690 AO0 00
640 640 0o
590 59.0 nn
540 540 0a
490 450 00
440 40 nao
390 390 00
340 340 00
300 Jno 0.0
290 290 00
280 280 0.0
270 270
260 2640 0o
25.0 250 0.0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

48-451/1$ nntnom Read Bangbumin Bangplud Bangkex, 107CC Thattand
Tol +66 2433 B33! Ema:l calibralion@sithiphorn com

11 Overload indication

Measured value (dB ) D d
Pos ve Negalive v
one-holf evele dB
895 896 01

12. 1igh level stability

SLM Display
Frequency al initial
Weighting (dB) dB
137.0 1370

The reported unceriainty 1 based on a standard uncenainty multiplicd by covernge fnctor &

SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN, CALIBRATION LABORATORY
associates

Tal 466G 2433 8231 [mgil: caliorauen@sithiphorn com

Cert. No. : ACL24222
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8, Level linearity including the level range control

451-451/i S:nthorn Read BangbJameu Bangpiud Bangeok, 10700 Thalland

SITHIPORN,

associates

Cert. Nu 1 ACL24222

JobNo : VC67ACO118

Pages : 7of8

fid

Anticipaied Measured Deviated Aceeprance

Acceptance Range Value Value Value Limits
Limits (dB) (dB) (dB) (dB)
(dB) Auto 940 940 00 +0.8
=08
=08 9. Tone burst response
=08 I'me Tone burst Anticipaled Measured Deviated Accemance
:n"z duraion 16 Cvele Value Value Value Limits

(ms) dB da (dB) D
=08 025 ( 8 ) (107.9) 0 1 (()l-l -3)0
=08 !
0% Fast 8 nio 0
08 200 800 1340 34 Ul =05
=08 Stow 2 8 1080 1050 00
08 200 800 1276 127.6 [0 =05
BV 025 990 989 0 10:-30
=R SEL 8 1080 o8 0 (A1)
=08 200 800 1280 1281 01 =0.5
+.R
8
=0R 10. Peak C sound level
+0.8
408 Number of cycle Measured Devialed Acceptance
108 m Value, 1epeak Value Limits
08 test sienal dB (dB) (4B ) (¢n)
08 Conlnuous 1330 1330 00 x20
108 One 1364 1363 01 =20
+0 R
f° 5 Number of cycle Anticipaied  Measured Deviaed  Aceeptance
;g : " Value Value Value Limits
08 Lest sipnal (dB) {dB) (dB) {dB)
108 1330 33 01 =10
8 Posilive half cvcle 1354 1352 £02 +10
108 Negative half cvele 1354 1352 02 110
=08
=NgR
SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN, CALIBRATION LABORATORY SITHIPORN:

associates

or any value following providing a lavel of
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Calibration Certificate
Accepiance Equipment : SOUND LLVEL ML LR
Limils Munufacturer RION
(dB) Model ¢ NL-42 / Microphone UC-52 / Preamplifier NH 24
13 Serial No.: (0371947169110 /72255
1D No.: NKII ['S0001
Deviated Condition As Found : GOOD
Value
(dn) df Cuastomer : ALS LABORATORY GROUP (THAIT.AND) CO., LTD
00 01 104 PHATTHANAKAN 40, PHATIHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND
Location : P ;I/ (/7
Ambient Temperature ¢ (230 £3) °C REVIEW 1y . /@t
of i 959, Pressure ; (1013 13) kPa
y 95 %
) Relative Humidity = (500 20 ) %
APPROVEDBY = i
Received Date : 23 APRIL 2025
Calibration Date : 09 MAY 2025 NEXTCALDATE | 09/05/26
Date of Issue : 13 MAY 2025
Calibrated by Nathakam Pisutpaisan
Approved by :

This eerti! is issued in

T B

( Thanakul Petchurai )

with the

of ISO/IEC 17025 standard, may nat be reproduced

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



SITHIPORN, SITHIPORN ASSOCIATES SITHIPORN; SITHIPORN ASSOCIATES
Zssociates CALIBRATION LABORATORY associates -7 CALIBRATION LABORATORY

Cert. No. : ACL25084
Job No. : VC68ACHI92
Pages  : 30f8

Cert. No. : ACL25184
JobNa. : YC6SACO092
Pages 208

Calibration Procedure : CP-AC-0!
rement Resplt =
Calibration Method :
This cquipiment was calibrated by follow on IEC-61672-5 (2013) Standard for sound level meter (ST.M). Uncertainty Maximum-permitted
The S1.M had tests 1o Acoustical and Electrical sigmal tests of lrequency weighting with Anechoic chamber and Reference Parameler uncertainty of
Standard [nsirurnents. °r) meagurcmend (dB)
For Lests results of each ileins were made by observation ol cach Instrunents display and also with SLM's display 1. Absolute senswuvily 0.2 N/A
2. Self-generated noise 02 NA
Condition of this result of calibration : 3 Acoustical signal tesls of frequency weightings
| Reference Standard Instruments 25 03 06
Tustrumen{ Model Serial Ne. CerL Na Duc Date 1000 Hz 03 06
Waveform Generalor 332104 MY48017076 EF-0011-25 11 [EB-26 8000 Hz 03 07
‘Waveform Generator 335118 MY52302742 EF-0012-25 11-FEB-26 1. Ulectrical sigmal tests of frequency weightings
Digita! Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26 For 10 Hz lo A kHz 03 06
Prograsumable Altenuztor MAT-1070 62100114 EF-0006-25 11-TEB-26 For> 4 kllz 10 10 Kllz 03 07
Condenser Microphone 4180 2977900 AA-1002-25  19-FEB-26 For> 10 kHz 10 20 kHz. 03 1o
Measuring Amplificr NA-42KAI 34560495 AA30225  19-FEB-26 5. Frequeocy and time weightings a1 1 kHz 02 02
5 Long - term stability 0.1 0.1
7. Level linaarity un the relerence tevel ranpe 02 03
2 I'his result of calibration was found acenrate as shown on date and place of calibration for this ealibrated item only. 3. Level linearity including: e level range control 02 03
, X o 2. Tone burst responise 02 03
3 Uhis certificale is traceable (o the | sysicm of unit at:
10 Peak C sound level 02 035
31 National Institute of Meirotogy ( Thailand) 11 Overload indication 02 025
3.2 FEleetrical And Flectronics Instilute (EET) 12 High level siability 0.1 01

- 27 - 2T

SITHIPORN SITHIPORN ASSOCIATES SITHIPORN; SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY associaies CALIBRATION LABORATORY

Cert No : ACL25184

Cert No. :  ACL25184
JobNo. : VCEBACHOZ JobNo. : VC68ACD092
Page  : 4ufd Pages  : Sof8
4. Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Refeaence Measured Asceplance (He) Flat C-weight  A-weight Aocepmnce
Acoustic Sigaal Value Deviation Limit Limits
(dB) (dB) (dB) (dB) 63 0.0 01 0.0 £2.0
939(9394) 019 o0 403 125 0.0 91 0.0 £1.5
250 0.1 €1 0.0 £1.5
2. SelfFgenerated noise 500 0.0 00 0.0 =15
2.1 Normal st 1000 0.0 0.0 0.0 +1.0
Measurcd Value: 2000 0.1 0.0 0.1 20
dB) 4000 0 00 0 3.0
154 8000 0.1 00 0.1 5.0
2 2 The microphone of the suund Jevel meler was replaced by elecingal sigaal wpul devic 5. Frequency and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB) Anticipated  Measured Deviated  Acceptance
99 Frequency Value Value Value Limits
- weieht 162 Weighting (dB) (dB) (dB) (dB)
F e 910 940 00 02
3. Acoustical signal tosts of i C - weight 940 940 00 102
. Acousl Sl ests of Irequency wel; n;
Melcrgf::eﬁcld acous:cq esponse at ag |m»|ir84 ® ? %40 o o +02
Frequency Deviation from varieus frequeney weighting nsponse curve (diB) 5.2 Time weiphting at 1 kHz
() Flat C-weight A-weight M;::w Anticipated  Mcasured Deviated Acceptance
125 03 04 04 15 Frequency Value Value Value 1 imits
1000 0 00 00 £10 Weighting (di) (dB) () (dn)
8000 [ 09 09 50 Fast 940 940 o0 0.1
Slow 940 94.0 00 101
Leg 90 94.0 00 £0.
6. Long - term
SLM Display SLM Display De ed  Acceptance
Frequency at initial at final v Limits
Weighting (dB ) (dBY dR (dn)

P % fj/ M0 941 01 £03



SITHIPORN ASSOCIATES
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SITHIPORN;
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Cert. No. : ACL25184
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7. Level linearity on the reference level range

assocliates

SITHIPORN),

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No : ACL25184
Job No. : VCG8ACO092
Pages @ 70f8

Anlicipated Meansured Deviated Acccplance 8. Level linearity including the level range control
Value Value Value Limils - .
(an) (dB) (4B fds) Anticipated Measured Deviated Acceplance
1370 1370 00 + Range Value Value Value Limits
1360 1360 0q = (dB) (dB) (dg) (dB)
135.0 1350 00 £1.1 130 940 940 00
134.0 1341 01 =11
1330 %0 00 #1 Anticipated Measured Deviated Acceptance
1320 1320 00
1310 1o 00 i1 Range Valug Value Valuc Limils
129.0 129.0 00 £1.1 (as) (d3) (dn) (aB)
1240 1240 00 + 130 290 289 € 1.1
190 1ot 0l +1.1
140 1 01 * 9. Tanc burst response
1090 1090 00 * Time Tonc burst Anticipated Measured Deviated Acceptance
1040 1 ol i duration, Th Cycle Value Value Value Limits
»0 »0 09 . Weighting (ms; (dB) (dR) (dB) (dB)
94.0 94.0 00 =11
29.0 %90 0.0 + 0.25 108.0 1080 00 15;50
840 84.0 0.0 £1 Fast 2 8 117.0 1120 00 10:25
79.0 790 00 B 200 00 134.0 1341 01 £l 0
740 740 0.0 * 2 8 1080 1081 01 10;-5.0
9.0 630 0o =11 Stow 200 800 1276 1277 0 410
640 4 00 ! 0.25 990 99.0 00 15;50
.0 390 oo *11 SEL 2 8 108.0 1080 0.0 10525
340 40 0o =t 200 800 1280 1280 0.0 £10
29.0 490 00 +
440 440 00 il
9.0 190 00 =
349 340 00 11
30.0 300 ou &
290 290 00
280 28.0 00 L1
270 270 0o +
260 260 vo
250 250 0.0 +
> Lo hr BTk
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,
SITHIPORN SITHIPORN ASSOCIATES . Foeociates
zssaciates CALIBRATION LABORATORY P
Cert. No. : ACL25184
JobNe. : VC68ACH92
Pages  : Bof8
10 pesk Cround et Calibration Certificate
Number of cycle Aalicipated Measured Deviated Acceptance Equipment : SOUND LEVEL METER
m Valye Valuz, Lopeak Value Limits Manufacturer ; RION
test signal (dB) (dB) (dB) (as) Model : NL-52A / Microphone UC-59 / Preamphfier NH-25
Continuous 130.0 130.0 00 30 . -
One 1334 1334 00 30 Serial No.: 00531295 /23094 /32971
1D No.: NKH 150131
Number of cycle Anticipated Measured Deviated Acceptance
mn Value Value Value Limits
test signal (dB) (dB) (dB) (dB}Y Condition As Found : GOOD
Continuous 1330 1330 0o 20
Positive half cycle 1354 1351 03 20 Custonier : ALS LABORATORY GROUP (THAILAND) CO LID
Negative half cycle 1354 1351 03 120 104 PHATTHANAKAN 40 PHATTHANAKAN ROAD
KHWAENG PHAI'THANAKAN KHET SUAN LUANG,
11. Overload indication BANGKOK. 10250 THAILAND
Measured value (dB ) Deviated Acceptance Location : REVIEW BY
Positive Ncgative Value Limits Ambicnt Temperature : (230 +3) °C ;
one-half cycle  one-half cycle (dB) (dn) Pressure : (101343} kba APPROVED BY \i; --:’/
295 295 00 is Relative Humiditv ; (500 +20) %o als Jo
NEXTCAL DATE .
- Received Date @ 02JULY 2024
12. HMigh level stability Calibration Dute : 09-10JULY 2024
Date of Issue ¢ 12 JULY 2024
SLM Display  SLM Display Deviated Acccplance
Frequency arinitial at final Value Limits Calibrated by Nathakom Pisupaisan
‘Weighting (dB) (dB) (dB) (dB)
A - weight 1370 137.0 0.0 03

The reported unceriainty is based on a slandard uncertainty multiplied by coverage faclor & -2

or any value following

ing a lavel of of i ly 95 %

End of Calibration Certificale

or LSl

Approved by :

This cerlilicz

7T Bde .

( Thanakul Petchurai )

e is issued in accordance with the requirements of 1ISO/EC 17025 standard miay not be reproduced

ather than in full, excepl wilh the prior written approval of the head of Calibration I oboratorv
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Calibralion Procedure CP-AC-01

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

a5+451fi Sinnthorn Road Bangoumny Bongpiad Danghok 10700 Thaa i

Tel -G 2433 8331

Ermail: caltrauon@sittuphorn com

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM)
The SLM had tests to Acoustical and Electrical sigmal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments

For 1ests resulis ol cach ilems were made by obscrvation of cach Insuutnents display and also with SLM's display

Condition of this result of calibration :

1 Refercnee Standard Instrumnents ;

Instrument Model Serial No. Cert, No Due Date
Wavelorm Generutor 33210A MY48017076 EF-0009-24 05-1 EB-25
‘Wavefonn Generator 33511B MY52302742 EF-0007-24 03-FEB-25
Digital Multimeter 33461A MY53220104 LEL BP 21/0267  13-F[B-25
Digital Multimeter 33461A MYS53220076 FEL BP 20/0267  15-FEB-25
Digital Multimeler 34461A MY60024273 EEL BP 22/0267  15-FEB-25
Programimuble Alicnuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphane 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA~2KAL 34560495 AA-3001-24 US-FEB-25

2 This result of calibralion was faund accurale as shown on date and place of calibration for this calibrated ircm only

3. This certificate is traceable 1o the inlemational system of unit mainlained ai :

31 Notional Institute of Metrology (Thailand)

3 2 Thailand Institute of Sciendific and Technnlogical Rescarch (TISTR).

.
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

451251/) Sinnthorn Raod Rangoumnu Bangpiud Bangkok 10700 Tnailanc
Tol +6024338331  kmail: celibrauon@sithiphorm corm

associates

oy

CerL Nu. :  ACL24220
Job No. VC67ACD118
Page q0r8
1. Absolute sensilivity
Mcasured Acceprance
Value D Limit
dB (dB) R (dB)
93 9(9394) 940 00 03

2, Sell-generated noise
2 | Normual iest

Measured Value
tdB)
134

22 The microphone of the sound level meter was replaced by electrical sigmal input device

dB
A - weight 87
134

Fla 9

3. Acoustical signal tesis of frequency weightings
Meter [rec-licld acouslic response at a level o 84 dB

Frequeney  Deviation from various g response curve tdB)
Hz) F C-weight
125 01 +10
1000 oo [} 0 +07
8000 02 0 0 15-25

7 Ll

Summary of Measurement Result ;

Uncertainty
Parameter
(dB)
| Absolute sensitivity 02
%, Scligeneruted noisc 02
3. Acoustical signal tests of frequency weightings
125 Hz 03
1000 Hz 03
8000 Hz 03
4 Llecirical signal tests of frequency weighlings
For 1011z 10 4 kliz 03
For>4 kHz 10 10 kHz 043
For > 10 kHz 10 20 kHz 03
5 Frequency and time weikhtings l | kHz 02
5 Long - (erm stabilily 01
7 Levcl linearity on the reference level ranpe 02
3 Level linearity includine the level ranee control 02
3 Tone burst response 02
10 Peak C sound level 02
11 OQverload indication 02
12 High level siability 01

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

25 4511 Sinnthom Rood Sungouminu Bangplud Bangkok 10700 Thailona

Te) <66 2433 6331 Ema  calibraion@sith shorncom

d. Electricul signal Lests of frequency weightings

SITHIPORN,
associates

Cert. No : ACL24220
JobNo. : VCETACU118
Pages  : Jof8

Maximum-permitted
uncerlainty of
measurement (UB)
N/A
NiA

06
06
0.7

0.6
0.7
0
0.2
0.1
0.3
03
0.3
035
025
01

SITHIPORN,

associates

Cert. No. : ACL24220
Job No. : VCE7ACOIB
I'ages : 50f8

Frequeney Deviation [rom various (requency weighling response curve (dB)
(Hz) Flat
63 0 00 0 £10
125 00 0.0 0 =10
250 0.0 0o 0 x10
500 0.0 0o 0 =10
1000 00 00 o0 iro
2000 0.0 00 00 *i.0
4000 0.0 00 00 =10
8000 0 00 0o +15,-25
16000 00 2 2 +25,-160
5 Frequency und time weightings at ] kHz
at 1 kHz
Mcasured Deviated Acceplance
Frequency v Vulue Value Limits
Weighting a8 (dn) (dB) (dB)
A - weikhl 94.0 940 0.0 02
C - weielht 94.0 940 00 =02
Flat 940 940 00 =02
52 Time
Anlicipaled Measured De d
Value Value Va ¢ L
(dB) (dB) dB dB
Fast 940 940 oo =01
Slow 94.0 940 0o =01
& 940 940 no 201
6. Long - term
SLM Display D ed Acceprance
Frequency at {inal Yu Limils
Weighling dR (dn) dB (dB)
A - weight 94.0 940 00 01

> B



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45l-451/i Srinthorn keae Bargbam-u Bangplud Bangkok 10700 Thailanc

Tel +66 2433 8331

Irmail: colibration@sithiphorn com

7. Level linearity on the reference level range

Anticipated  Measured
Value Value
{dB) (dB)
1370 1371
136.0 1361
1350 1351
1340 1341
33 1330
1320 32
1310 1310
120.0 1291
1240 1240

9 9
140 4
109.0 1o 1
1040 1041
990 991
940 940
89.0 890
84.0 R0
79.0 790
740 740
(90 69.0
640 640
390 590
340 540
490 49.0
440 440
190 39.0
340 34.0
0o 300
290 290
2840 280
270 270
260 260
250 249

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

451-451/1 Sirnthem Rocd Bangbunr Bangplud Bangkok 10700 Thaitand

Tal +66 74338331

11. Overload indication

fmo  calibronon@ciniphorn com

Measured value { dB )

Positive

one-half cyele

89.5

12. High level stability

Frequ  y

Negalive
one-half cvcle
896

SLM Display
atinitial
(dB)
1370

Deviated
Value
{dB)

SLM Display
at final
{dB)
1370

SITHIPORN)
associates

NSC-1ISI-TIS 17025

CALIBRATION 0194
Cert. No. : ACL24220

Job No. VC§7AC0118
Pages : 6of8

Acceplance
Limits
(uB)

08
N8
208
0.8
08
0.8
+0.8
108
0.8
E2IRY
0.8
08
10.8
08
208
108
208
108
208
08
EZIRY
08
08
ETIRN
108
108
08
08
08
08
0.8
108

7 Bl

SITHIPORN)

associates

Cert. No. : ACL24220

JobNo. : YC6TACDLIS
Pages  : §of§
Acceptance

Limits

(dB)

+15

Devialed Acecptance
Value Limits
(dB) (dB)
00 =01

The reported uncertaimy is hased on « standard uncermainty multiplicd by coverage faclor & = 2

or any value following

providing a lusel of

End of Calibration Certificate

ds of

y 95%

2 Al

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

451 451/i Sinnthorn Road Dangbummn Bangpluo Rangkok, 10700 Thailand
Email colibraton@sizhpharncom

Tel +66 2432 8321

SITHIPORN;
assaociates 7

NSCTISITIS 17015

Cert. No. : ACL24220
Job No. : VC67AC0118
Pages : Tofl§

8 Level lincarity Including the level runge control

Anlicipated Measured Deviated Acceptance
Runge Value Value Value Limits
(dB) (dB) {dB) (dB)
Aulo 94.0 940 0o 08
9. Tone burst response
Time Tone burst Aniicipated Measured De d Aceeplance
duration Tb Cy Valuz Value A\ Limits
Weighting (ms) (dB) (dB) ag (dB)
0.25 1080 1079 0 10:-30
Fast 2 R 1170 1170 00 10:-15
200 800 1340 1340 00 5
Slow 2 8 1080 1080 00 10:30
200 800 1276 1276 0.0 035
0.25 990 989 0 10:-30
SEL 8 108.0 1080 00
200 RGN 128.0 1280 (] )5
Number of eycle Anticipaled Mensured Devinled
n Value Value, Lepeak Value
Lest signal (dB) {dB) (dn) dB
Continuous 133.0 1330 00 *2.0
One 1364 1354 ] 2.0
Number of cycle Anticipaled Measured Deviuled Acceplance
n Value Value Value Limits
test signal (dH} (aB) (dB) (dB)
Continuous 1330 1330 00 =10
Posiuve hall cyele 1354 1351 -03 =10
Negalive half cycle 1354 1351 -03 £1.0
= Ao/
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIFORN,

associates

451-251/) Srtiom Ruad $ongoumra 3angplud Sargkok, 10700 Thailcne

Tof -G6 2433 833)

TSI 1702

Ema  calbratiaa@sithiphor zom

Cert. No : ACL24221
Pages : lofd

Calibration Certificate

Equipment :

Manufacturer :
Model :

Condition As Found ;

Customer :

Location :

Ambient Temperuture :

I'ressure :
Relative Humidity :

Reeeived Date :
Culibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-52A / Micraphone UC-59/ Preamplilier NH-25
00535296 /23161 432972

NKH FS0132

GOOD

ALS LABORATORY GROUP (TIIAILAND)CO LiD
104 PHATTHANAKAN 40, PHATTIIANAKAN ROAD
KHWAENG PHATTHANAKAN, KHET SUAN LUANG
BANGKOK 10250 T1IAILAND

(230 £3) sC REVIEW BY

(1013 +3 ) kP L
= i

(500220 o APPROVEDBY ..}

02 JULY 2024
09-10JULY 2024
12 JULY 2024

Nathakom Pisutpaisan

T At

( Thanakul Petchurai )

This certificate iy issued in accordunee witl the requirements of ISOAEC 17025 standard may not be reproduced

other than in full exeept with the prior wrilien approval of the head of Calibration Laboratory



SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

251451 Smnthorn Road Bangaumiu Bangpiud Bongkok 10700 Thaiana
Tol <66 74338331 Frrail ealbranon@sithipharn con

Calibration I'rocedure :

Calibration Method :

SITHIPORNy

associates

Cert. No. : ACL24221
Job No. 1 VC6IACDI18
Pages  : 20fR

This equipment was calibrated by follow on 1EC-61672-3 (2013) Standard for sound level meter (SLM),

Ihe SLM had 1ests to Acaustical and Electrical signal tesis of fi

Siandard Insiruments

] y weighling with hinic chamber and

For tests results of cach items were made by observation ol each [nstruments display and also with ST M’s display

Condition of this result of ealibration ;

Instrument

Wavelorm Generator
Waveform Generator
Digitnl Mulrimeler
Diuital Mulumeter
Digital Multimetes
Progranimable Atienuator
Condenser Microphone
Measuring Amplifier

N

3 This centificale is traceable (o the §

Model Serial No Cert No. Due Date
33210A MY48017076 E[-0009-24 05-FCB-25

335018 MYS52302742 EF-0007-24 05-FEB-25
33461A MY53220104 :L.BP 2140267  13-FEB-25
33461A MY53220076 FEL BP 2040267 15-TEB-25
34461A MY60024273 EEL BP 22/0267  15-FEB-25
MAT-1070 62100114 EF-0008-24 05-FEB-25
4180 2977900 AA-1001-24 12-FEB-25
NA~2KAL 34560495 AA-3001-24 05-i 1:B3-25

2 This result of calibration wus found accurate as shown on date and place ol calibration for this calibrated ilem only

| system of unit maintained at ;

3.1 National Institute of Mctrology (Thailand)

3.2 | hailand Institute ol Scicntific and Techuological Rescarch (1ISTR)

= ALt

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

“G1-251f; Sitinthorr Road Bongbumiru Bangplud Bongkek 19700 Thailana
Tal -65 2433 8331 Email calbration@@  ihiphorm com

1. Absolute sensitivity

(dB)
939(9394)

2. Self-generated noise

SITHIPORN,

associates

Cert.No : ACL24221
JebNo : VCGTACO11B
Page r 4ol8

Measured Acceplance
Value De n Limit
(dB) dB (dB)
940 00 =0.3

22 The microphonc of the sound fevel meter was replaced by clectricul signal nput device

Frequency
Weighting
A-w
C - weight

dB
99
153
210

3. Acuustical signal tests of frequency weightings
Meter free-ficld acousitic response at a level ol 84 dB

F
125 0
100U 01
S000 04

various frequency weighting response curve (d13)

s
0l a1 =10
01 01 07
04 04 +15-235

= LI

NSC-1Isi Tis 37025
CALBRATION 0394

NSCTISI IS 17025

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4SF4S1f) Sirinlhorn Rood Zongbuimau Bangp 2d Bungkok 19700 Thailo d
Tel 56242348331 [mal calibraton@sithiahomeom

Uncertainty
Paramcter
(dB)
L. Absolute sensitivity
1 Scll-penerated noise 2
3 Acoustical signal tests of frequency weightings
125 11z 03
1000 Hz 0.3
8000 Hz 03
4 Electrical sivnal tests of frequency weiglilings
For 10 Hz 10 4 kHz 03
For>4kllzlo 10kllz 03
For > 10 kHz to 20 kHz 03
5 Freauency and lime weightings al 1 kHz 02
5 Long - erm stability 0
7 Level lincarity on the reference Jevel range 02
8 Level lincarity including the level range control 02
9 Tone burst response 02
10 Peak C sound level 02
11. Qverload indication 02
12 High level stability a1

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

431-451/1 Sirnthorn Rood Bangoumru Bangpluo Bangkak 10700 Thalard
ol +6624338331  Email: calibroton@sitlvphorn com

4. Elecirical signal tesis of [requency weighlings

with relalive to 1 kHz

SITHIPORN,

associates

Cert. No : ACL24221
Job Ne. : VCGTACO0118
Pages : 30fB

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

06
06
0.7

06
07
0
02
01
03
03
03
0635
025
01

7 A

SITHIPORN;

associates

Cot.No : ACL24221
JobNo  : VC67ACOI1S
Pages  : 5o0f8

TFrequency Deviation from vorious frequency weighting response curve (dB)
(Hz) Flat C-weight Aceeplance
Limits
63 Q 0 0 %10
125 00 [0 0.0 =10
250 00 00 00 1.0
500 0o 00 0.0 =1.0
1000 00 00 (Y] 10
2000 uo 00 00 10
4000 0o 00 00 +10
8000 00 ¢l 01 +15-25
16000 00 2 2 +25,-160
5. Fregueney und time weightings 1t 1 kHz
Measured Devialed Acceplance
A Value Value Limits
dB (dB) (dB) (dB)
A - weight 94.0 940 00 02
C - weight vagQ 94.0 00 02
F 940 940 ] 02
5.2 Time al | KHz
Anticiputed Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (d8)
Fast 240 940 0.0 ol
940 94.0 0.0 =01
Lea 940 94.0 00 0.1
6 Long - lerm
SLM Display SLM Display Acceplanee
L initiul a final v Limils
(dB) (dB) dB tdB)
940 910 ov [+2Y

= Lt



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

CALIBRATION LABORATORY SITHIPORN ; CALIBRATION LABORATORY SITHIPORN)
25251/l Sitnthorn Road Bangbumru Bangolud Ba 1gkok, 10700 Tnanand associates / A45-451ft Sinnthorn Road Bangbumiu Dangplud Bungkok 19700 Thatand associates .
Tol 43624338331 Email: oo ibrotion@sihiphorn.com 7ol "8624324331  Era  colibraton@sithohormcom
Cert. No. : ACL24221 Cert. No : 4CL24221
JobNo  : VCEIACOIIS JobNo  : VCG7ACO118
Pages : 7ol§
Pages : 6of8 N . N
8. Level linearity including the level range contral
7 Level linearity on the reference level range
Anticipalcd Measurcd Deviared Acceptance
Anicipaicd  Mensured Devialed  Acceptance Range Value Value Value Limiis
Value Value Value Limits (dB) (dB) (dB) (dB)
(dB) (dB) tdB) (dB) Auto 940 940 00 08
1370 1370 00 8§
1360 1360 00 )] 9 Tonc burst respanse
3 1350 =08 Time Tone burst Anticipared Measured Deviaied Acceplance
a0 1340 vo =08 duration, Tb ~ Cyele Value Value Value Limits
1330 130 00 0% Weighting (g tam) (dn) (dB) (dB)
1320 » o8 025 1080 1079 0 10:-30
1na 1310 00 =08
1190 1290 00 —os Fast 2 8 1170 1170 00 10:-15
1240 240 0o =0.8 200 800 1340 134 6o 05
1190 1190 0.0 08 Stow 2 H 1080 108.0 00 10:-30
1140 140 0n 0.8 200 800 1276 1276 00 05
190 1090 00 08 025 1 99.0 989 0 10;-30
1040 1040 0 08 SEL H 1080 1080 00
990 906 +08 200 800 128.0 28 0 05
940 94.0 00 038
89.0 890 o £0R
840 %10 0.0 08 10 Peak C sound level
0 790 00 0%
740 74.0 +0R Number of cycle Aunlicipated Muusured D d Aceeprance
oy 0 0v.0 00 103 m Value  Vulue, Lepeak  Va I imits
610 640 a0 08 les! sienal (dB) {dB) dB (dB)
590 390 an 0.8 Co 1330 1330 00 =20
540 539 01 08§ One 1364 136 3 01 =20
490 490 00 8
a4 a0 0 =08 Number of eyele Measured  Deviated  Accepiance
e %9 ol 08 m Va Value Value Limits
340 339 0 208
30.0 199 - 03 1est sienal dB (dB) (dB) (dB)
00 289 0 408 Continuous 1330 1330 0o 210
280 279 0 08 1354 135.2 2 =10
270 270 no =038 Nepative half evele 1354 1352 02 =10
260 260 00 =0
250 250 00 208

7 Bl 7 AN

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

CALIBRATION LABORATORY SITHIPORN,
CALIBRATION LABORATORY
SITHIPORN, 25 <1 simthom e s s
45t 451/t Sirnthorn Road Bangbumiu Bongplud Bangkox, 10706 Tharlond associates .- fmall celibrotiongisthiprorncom ChuSRATION @34
ol 46624326331 Emai calibraticn@sthiphoriicorm NSCTISI 75 17025
CALBRATION D39
Cert No. : ACL24221 N
Cert. B
JobNo : VC67ACUNIR l’:les’\0 : ACle‘:izs
Pages : 8or8 . . . . ’ ¢
Calibration Certificate
11. Oserload indication
Egunipment : SOUND LEVEL METCR
Measured value ( dB ) Deviated Acceplance Manufacturer : RION
Positive Negative Value Limits Madel : NL-52A / Microphone UC-59 / Preomplifier NH-25
one-half cvele  one-half cycle (dB) (dB) Serial No.: 00531298 /23203 /32974
B9S 896 0 £15 IDNo: NKH F$0134
12 High level stubility
Condition As Found GQOD
SLM Display Deviated Acceptance
Freguency at final Value Limits Customer : ALS LABORATORY GROUP (THAILAND) CO., LID
o - CAN
Weighting B (dB) (B (dB) 104 P.HAAI l-HANAKAN 40, PHATTIIANAKAN ROAD,
. KHWAENG PHATTHANAKAN, KIET SUAN LUANG,
A - weight 137¢ 1370 00 =01

BANGKOK, 10250 TILAILAND

Location :

{f
Ambient Temperature : (230=3} °C REVIEW BY ,
The reportcd uncertainy is based randard ) tinticd b P ron Pressure : (1013 =3) kPa APPROVED BY
B ineerainty is based on a sta cert coverape =
! Ty ed on ndard uncertainty muktiplied by coverage fucior & =2 Relatis e Humidit : (500 220 ) A
or any value following calulation providing a lasel of conlidence of %
¥ " ding a lavel o 0 v 959 NexTcaL oare A7 195
Received Date : 021ULY 2029
End of Calibration Certificate Calibration Date U9-10JULY 20249
Date of Issuc : 12 JULY 2024
Calibrated by : Nuthakorn Pisutpaisan

{ Thanakul Petchurai )

This certificate s issued in necordanee with the requirenients of ISOEC 17025 standard, may not be reproduced

ather than in fullexcept with the prior writien approsal of the head ol Calibralion Laboratory

7 B



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

B 2511 Sinutharm Ruud Bangbunisu Ba gplud Bongkok 16700 Thailard
Tol +3G 2433 833 Email calibration@: thiphorr com

SITHIPORN)

associates

Cert No : ACL24223

Job No  : VCG7ACI18

Puges @ 2008
Calibration Procedure :

Calibration Method :
This equipment was calibraled by follow on 1EC-61672-3 {2013) Standard for sound lesel meter (SLM)
The SILM hnd Iesis 1o Acoustical and Electrical signal tesis of ighting with h

4 !

ic cltamber and Ref
Standurd Instruments

Tor tests results of eacl ilems were made by obscrvation of cach Instruments display und also with SIM'’s display

Condition of this result of calibration

I Relerence Siandard Instruments ©

Tnstrument Model Serial No Cert No. Duc Date
Wavelorm Generator 332104 MY48017076 EF-0009-24 05-FEB-25
Waveform Generalol 33511B MY32302742 EF-0007-24 05-TEB-25
Digital Multimeter 33461A MY33220104 CEL BP 2170267 13-FEB-25
Digital Mulimeter 33461A MY33220076 LIIL BP 20/0267 15-FEB-25
Digital Mulimeler 34161A MY60024273 LELL BP 2240267 15-t E£B-25
Programmable Atlenualor MA1-1070 62100114 TEF-0008-24 05-TEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplificr NA-12KAl 34360495 AA-3001-24 05-FEB-25

2 This result of cahbrarian was [ound aceurate as shown on date and place of calibration o this calibrated jtem only
3 This certili

¢ s traceable 1o e d

at:

| system of unit
3 1 National Inslitute of Metrolagy (I hailand)

32 Thailand Institute of Scientific and Technological Rescarch (TISTR)

o LSSl

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

431 451/1 S nhorn Roud Gangbumru Bangplud Bangkak 10700 Taailand
Tol 46624338331 [md calibrauon@sith shorncom

SITHIPORN)

associaies

Cert No. : ACL24223
JobNo. : VC6TACOILS
Page  : dofR

Resull of calibration =

1. Absolute sensitivity

Measured
Value D L
dB (dB} dB dB
93919399 o Uy £03
2. Sell-gencrated noise
dR
138

22 The microphone of the sound fevel meter was replaced by electrical signul input device

Weighting

(dB)

A - weighi 99
150

Flat 206

3. Acoustical signal tests of frequency weightings
Muter free-field acoustic response at a Jevel of 84 dB

Frequency Deviation from xarions cune
{iz) F A-werght
Is
125 0 01 01 10
1000 0 01 0 =07
ROND 0l 01 -15-25

> L

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45F4GH1 Sinnlhorn Road Bangoumnz, Bangplud Banghok 10700 Thalana

Tel 60 2433 8331 email

Absolute scnsitivily

. Self-gencraled noise

Eleclrical sivmal tests
For

For>

Far >

Long - term stability

wom oa o ow

. Tone burst response
10 Pcak C sound level
1} Overload indication
12 1ligh level stability

calibraton@ thohorneom

Parameter

Acoustical sienal lests of [requency weightings

1251z

1000 Hz

8000 Hz
of frequency weishtines
1011z 04 kliz
4kHzto 10kHz
10kHz 10 20 kHz

Frequency and lime weightings at | kllz

Level linearily on the reference level range

Level linearity including the level range control

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-251/1 Sinntherm Road angbum Dangplus Dangkok 10703 Thatland

Tol +66 2433 8331 tmail

calibrazon@sith phorncom

4. Electrical signal tests of frequency weightings

Uncertainty

B)

03
03
03

03
03
02
01
02

02
02
02
01

SITHIPORN)
associates

Cert No. : ACL24223
Job No. : VC67ACD118
Pages : 30f8

Maximum-permiited
uncerlainty of
measurement (dB)
N/A
NiA

06
06
0.7

06
0.7
1.0
02
[
a3
03
03
035
025
0l

o 2T

SITHIPORN)
associates

Cert.No : ACL24223
Job No. : VC67ACO118
Pages  : Sof8

network will relative to 1 kHz
Frequency Deviation [rom various requency weighling response curve (dB}
tHz) F C-weight
63 00 00 00
125 6o 01 00
250 0.0 0.0 00
500 (] 01l 00
1000 (Y] 0o 00
2000 0o 01 00
4000 00 00 (1)
8000 0.0 0l 01
16000 00 -12
5. Frequency and lime weightings at 1 kHz
51
Anticipated ~ Measured
Frequency Value Value
Weirhling (dB) (dB)
940 94.0
C - weieht 940 940
F 940 940
Anlicipated Measured
Value Value
(dB) (dB)
F 940 940
Slow 940 940
Leq 940 94.0
6 Long
SLM Display  SLM Display
Frequency al initial at final
Weighting (uB) (dB)
A - weight 240 941

Acceplance
Limits
1.0
=10
+10
*10
+1.0
1.0
10
+135-25
+235,-160
Acceptance
V oue Limits
dB (dB)
0o 02
00 02
00 +02
Dev d Aceeplance
A4 Limits
JdB (dp)
00 +0.1
0.0 101
00 =01
Deviated Acceplance
Value Limits
(dR) (dB)
0.1 =01

7 Al



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

£51-45)/1 Sipnthom Road Bangbumnu Bungp ud Bangkak 10700 Thailond
Tel +65 2433 8331 [man: calibraton@sit shorn com

7. Level linearity on the referevce level range

Amticipated Muusured Devialed
Value Value Value
(dB) (dB) (dB)
137.0 1370 an
1360 1360 00
1350 1350 (]
1340 1340 o0
1330 1330 00

2 132.0 00
1310 1310 6o
1290 129.0 00
124 0 1290 a0
1190 1190 00
140 140 0.0
1090 1000 0o
1040 1040 [}
Q99N 99.0 00
940 940 an
%00 k4N 0o
840 840 00
790 90 00
740 740 0.0
690 690 n.a
640 64 0.0
590 590 00
540 540 114}
490 490 [
440 440 0.0
39.0 390 on
340 139 0
30.0 299 a
29.0 289

280 27 0
270 269 0
260 259

250 240 0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

2E+451/1 Sinnthorm Road fangburmn Dangplud Bangkok 10700 “naillena
Tal +66 2433 B33! Emai colitrotion@sithahora com

11. Oserload indication

Mcasured value (dB ) Deviated
Neeaiive Value
one-half eyele (dn)
896 895 0
12 High level stability
SLM Display  SLM Display
Frequency at inital al final
Weighting (dn) (B}
1370 1370

I'he reported uncertainty is based on a slandard unceriainty multiplied by coverage factor & - 2

SITHIPORN,

associates

Acceplance
Limils
(dB)

Ethy
=08
=08
R
=08
LR
40.8
08
N8
+08
08

CerL. No.

Job No.
Pages

NSC-TISITIS 17025

1 ACL24223
1 VC67ACO118
: 6of8

7= BN

SITHIPORN,

associates

Acceplance

Limits
(di)

=13

Devialed
Value
(dB)

0.0

NSC-TISLTIS 17025
CAUBRATION 0354

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451{i Sinnthorn Road, Bangbum©u tiangplua Dangkak 10700 Thailand
Tal +66 2422 8331 [rail: cohbrevon@ sith pharn com

SITHIPORN,

associates

Cert No. : ACL24223
Job No. : VC67ACU118

I
8 Level linearity including the level range contral

*ages : 70l8

Anticipaled Measured Deviated Acceplance
Range Value Value Value Litnits
(dB) (dB) (dB) (d8)
Aulo 9240 M 00 %08
9. Tone burst respanse
Time Tonc burst Anticipated Measured Devialed Acceplance
duration, b Cy Value Value Value Limils
Weighting (ms) (dn) (dB) (dB) (dR)
0.25 1 1080 1080 0o 10:-30
Fasl 2 8 n7o0 117.0 0.0
200 800 1340 1341 o) 05
Slow 2 8 108 0 1080 00 10:-30
200 800 1276 1276 00 05
025 99.0 99 01
SEL 2 8 1080 1080 00
200 800 1280 1281 01 05
Number of cycle Measured Devialed Acceplance
mn Value Lepeak Value Limits
lest sigmal dB (dB) (dp) (dB)
Conlinuous 1330 1330 00 =20
One 136.4 1359 -05 £20
Number ol cycle Anticipated Measured Deviated Acceptance
n Value Value Value Limits
test sigmal (dB) (dB) (dB) (dB)
Continuous 133.0 1329 0 =10
Positive hall cycle 1354 3s -03 ESR)
Negalive hall cycle 1354 35 -01 £1.0
7 e
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

associates
£51-28)/1 Sirinthorn Road Y1 guunits Bangp'ud Zargkol 1£700 Thoilaee
Ema  calibrctiong@sit uphou som

NSCTRS 17025
CAIISAATION 013¢

Cert No. : ACL24223

JubNo. : YC67ACO118

Pages : 8of8

. . .
Calibration Certificate
Equipment : SOUND LEVEL MEILR
Manufactorer : RION
Model : NL-52A / Microphone UC-59 / Premnplifier NH-25
Serial No.: 00531293 /23025 /32969
1D No.: NKJ FS0129
Acceptance Condition As Fonnd ; GOOD

Limils

(dn) Customer : ALS LABORATORY GROUP (IHAILAND) CO.. LTD

0. 104 PLIATTHANAKAN 40 PHATTHANAKAN ROAD,

Location :

Pressure :

or any salue following calculati iding a lavel of

of

End of Calibration Cerlificate

ely 95 % Relative Humidity :

Reecived Date :
Calibration Date :
Date of Issue :

Calibrated by

Approved by :

This centi is issued in

Ambient Temperature :

KHWAENG PHA IMTHANAKAN, KHET SUAN LUANG
BANGKOK, 10250 IHAILAND

(23043 o REVIEW BY
1013 =3) kbu
(50,0 =20 ) % APPROVED BY

als /54

NEXT CAL DATE
02 JULY 2024

09-10JULY 2024
12 JULY 2024

Nathakomn Pisulpaisan

7T RN

(  Thanakul Petchwai )

wilh the

of ISO/IRC 17025 standard may not be reproduced

other than in full except with the prior writien approsal of the head of Calibration Laboratorv

= LIS



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/) Sir nlhorn 2oad Bangbumu Bangpiue Bangkok 10700 Thaland
Tol ~66 2433 833 Fmail calibratior@cithiohorn corm

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Swinthorn Read Bangbuma Baagalud Sangkak 10700 Thatand
Tel +06 2433 B33 Frmoil: calibratian@sithipherncom

SITHIPORN;

associates .

SITHIPORN)

associates
NSC.TIsLTIS 37025

CertL No. : ACL24218 CerL No : ACL2421B
Job No. : YCGTACOL18 Job No  : VC67AC0118

Papes : 20f8 Pages : 3of8
Calibration Procedure :

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

Uncertainty Maximum-permitled
The SLM had tests (o Acvustical and Electrical signal 1es1s of frequency weighting with Ancchoic chiamber and Reference Parameler uncertainty of
dB; y
B) measuremcent (AB)
For tests resulls of cach ilems were made by observation of each Instruments display and alsa with SLM's displuy 1 Absolute sensitivity 02 N/A
2 Sell-ceneraled noise 02 N/A
Condition of this result of calibration : 3 Acouslical sienal tests of frequency weightings
1 Reference Standard Instruments @ 125 Hz 03 06
Instrument Modcl Serial No. Cert.No: Duc Datke 1000 Hz a3 06
Wavelorm Generator 332104 MY48017076 CF-0009-24  0S-FEB-25 8000 Hz 03 07
Waveform Genzrator 335118 MY52302742 Ei-000724  03-FEB-25 4 Electrical siznal 10sts of frequency weithtings
Digilal Multimeter 33361A MY53220104 CEL BP 2170267 13-kt 3-25 For 10 Hz 104 K1z a3 06
Digital Multimeter 33461A MY53220076 LCCL BP 20/0267  15-FFB-2§ For >4 kHz 10 10 kHz 03 07
Digital Multimeter 34461A MY60024273 EEL BP 22/0267  15-FEB-25 For> 10 klz 1o 20 kllz 03 10
rr - - -2 5-FFR-25 N - PR
Programmable Auenualor MAT-1070 62I0_01 14 EF-0008-24 05-FFR- S Frequeney and lime weighlings at 1 kHz 02 02
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25 -
K 6 Lone - lerm siabililv 01 01
Measuring Amplifier NA-42KAl 34560495 AA-3001-24  05-FEB-25 o
7 Level lincarity on the reference level mnge 02 03
2 This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only 8 Level lincariry inchiding the level range control 02 03
‘one . 2
3 This cenificate is tuceable 1 the i sysiem of unit mainiained at : 9 Tone burst response 02 03
3.1 Nutignal Insi ¢ Metrology (Thailand) 10 Pcak C sound level 02 0.35
5 tional Institute cirolopy (Thailan
tonal fnstitute "r el r” e R (TISTR 11 Overload indication 02 035
3.2 [hailand Instituie of Scicntilic and Technological Rescarch ( ) 12 High level stability 01 ol

= hn.

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4512511 Swinthorn Read Bangbuminu Rungolud Bangkok 18700 Thadand

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN,

associates

SITHIPORN )
451-451/1 Sinnthorn Rood Bangbumru Bangpiud Sangeok 16700 Thallond associates

lel +6B 2433 8331 Lmai calibraton@ thiphorncom

Tel +56 2433 8331

email: calibration@sithiphorn com

Cert. No. 1 ACL24218
Job No
Cert.No : ACL24218 Pages
Job No VC67ACOLI8 - - s iahli
4. Eleetrical signal tests of lrequency weighlings
Page : Jof8 X : .
Welyhting network response with relative to 1 kHz
Regul alil ion : . .
s ration 2. Frequency Deviation from various curve
1. Absolute sensitivity (Hz) Flat Coweight Acceptance
Reference N Limits
v Do 63 0o 0 0 #10
8) s a8 a 125 00 00 00 110
93993 94) 940 00 103 250 00 0.0 L} £1.0
500 00 oo 0o L0
2, Sell-generated noise 1000 0.0 0.0 00 =1 0
2 | Normal test 2000 oo [i10) a0 1.0
Mensured Value 4000 0 00 oo o
(dl3) 8000 00 a1 0]
134 16000 an 2 2 125-160
22 The microphone of the sound level meler was replaced by electrical signal input device S. Frequency and time weightings at 1 kllz
Weighring 51 Frequency weighlings at 1 kilz
tdn) A d Measured Devialed Acceplance
57 Frequency Vaue Value Value Limits
c -:'clghl 45 Weighting aB (dR) (dB) (dB)
lat 03 A= weit 940 940 00 02
3. Acoustical signul tests of f it C - weight 940 94.0 oo =02
3. 4 signal tests of frequency weightings
Flat 9 4
Meter free-field acoustic response ait u level of 84 4B B 940 a0 00 =02
Freg y curve 52 Time weighling at | kliz
H N Ad ance
a C-weight c?"_:“ Anlivipated Measured Deviated Accecptance
imil
125 00 00 R Vo Frequency Value Value Value Limils
1000 00 00 0 107 Weighting (dB) (dB) (dB (dB)
000 0s 05 05 +15-25 Fast 940 940 00 01
940 940 0o 0
Leg 940 910 00 +01
6. Long - term
SLM Display SLM Display ~ Deviated
atinitial at final Value
(dB) (dB) (dB) dB
94.0 94.0 00 101

7 Bl



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 SirinLhern Road Dangbumru Bangpluc Bangkok 10782 Thatand

Tai +66 2433 8331

£mait: calbration@sitpherm com

7. Level linearity on the reference leyel range

Anticipated Measured
Value Value
(dB) (dB)
137.0 1370
1360 1360
135.0 1350
34 1330
133.0 1330
1320 1320
1310 110
1290 1290
1240 1240
oo 1190
149 1140
109 0 09 n
104.0 1040
990 99.0
940 94.0
89.0 890
840 40
70 790
74.0 740
69.0 690
640 640
590 390
540 340
49.0 490
40 M0
190 wn
30 340
300 300
00 290
260 280
270 270
260 260
250 250

Devialed
Value
{dB)

no

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

451-4511 1+ nlhom Road gangbamru ungplud Bongeok, 16709 1hailand

Tol +06 2433 8331 kmail : calibravong.

11. Overloud indicntion

thipharn com

Measured vaiue (dB )

Positive
ane-half eyele
897

12. High level stability

Frequency
Weighling

A - weight

Negative
onc-hall cycle
89.6

SLM Display
ar initial
(dB)
1370

Devialed
Value
(dB)

0

SLM Displuy
at Gnal
{dn)

1370

SITHIPORN)

associates

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

454811 Slrinthorn Road Eangbumnu Songolud Bangkok 13700 Tna iand

Tol +56 2433 8391

£rrail: calibration@sihiphorr cem

CerL No. : ACL24218
Job No. : VC6TACO118
Pages  : Gol§

Acceplance
Limits
(dB)

0
08
N8R
108
8
108
08
R
0.8

= Ede/h

SITHIPORN)

associales

Cert. No : ACL24218
JobNe. : VC67ACOTIE
Pages : 8of8

Acceplance

Limits

(d8)

115

Deviated Acceptance
Value Limits
(dB) (dg)
00 =01

The reported uncertainty is based on a standard uncertainty multiplied by coverage tactor & — 2

or any valuc following

providing a lavel of

End of Calibrution Certilicate

of appraxinately 95 %

Al

8. Lesel lincarity including the level range control

Anlicipated
Range Value
(dB)
Ao 94.0

9. Tone burst response

m T'one burst
duration, Th Cy
Weighting

(ms)
025
Fnsi 2 8
200 800
Slow 2 8
200 800
02s
SEL g
200 800

10. Peak C sound level

Number of evele
n
1est slgnal
Continuous
One

Number of cycle
m

test sipnal

Posilive hall'cvele

Negative half evele

J

JULANATT T ASSOCIATLS CO LTI

[T
RO

1Al ynac carbrat on@) anatee cam.
B o rstee com

Measured Devialed
Value Value
(4B} (dB)
94.0 0.0

Anticipated Measured
Value Value
(dB) (dB)
1080 107.9
1170 117.0
1340 134.0
1080 1080
1276 1276
9290 989
1080 1080
1280 12R.0

Anticipaled Measured
Value Value, Lepeak
(dan) (uB)
133.0 1230
1364 1355

Anlicipaled Meusured
Value Value
(dB) (dB)
133.0 1329
1354 1351
1354 1351

Actredited cafibrotion laboratary
ISO/IEC 17025:2017
NSC-TiSt TIS 17025
CALIBRATION 0367

Calbration services depamment

SITHIPORN)
associates
NSCTISETS 17025

Cert. No. : ACL24218
Job No. : VCE7ACO118
Pages : Tof8

Acceptance
Limiis
(dB)
08
Deviated Acceplunce
Value Limits
(dB) {dB)
0 10:30
00
0 =5
00
00 +0.5
0
oo
0.0 =0.5
Deviuted Acceptance
Value Limils
idB) [dnh
0.0 220
-09 %20
Devinted Acceplance
Value Limus
(daB) (dB}
0 *10
-03 +10
-03 110

o B

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

CertificateNo  : COT-217-67

MEASUREMENT ITEM

MANUFACTURER Della OHM
MODEL/TYPE {HD322
SEAIAL NUMBER 15006715
10 NUMBER RYG Fs0220

Used item
CUSTOMER

+ Heat Siress Monitor

ALS labioratory group (thailand) Co , Ltd

104 Phatihanakan 40, Mhatthanakan Rd ,

Bangkok 10250 Thalland

RECEIVED DATE 11Dec 2024
MEASUREMENT DATE +20 Dec 2024
ISSUE DATE 23 Dec 2021

ENVIRONMENTAL CONDITIONS:

Ambicnl condibon in the laboratory are as lolfow
Temperature 1230230
Relalive Humidity 15502150

N EXT CAL DATF

REVIEW BY \—<«‘:7=t 3
APPROVED BY ~$F dn:

S0 0 mE

]
NAC

IRANATFE ASSOCATES 00 LTR

Cutibiotion pr
The seuprn

weedure
catmation v, u donrdy \

vLCOMU g U (iAo narthe |
daital remperatae mawater und staagond
temprrature prbe The tomr e St «

ise

Uncenainiy uf Mepsureacat
I ol eacestantc of e i
Bacen 0 (e st dordLacen G, n i1 by

o cancun ot 2 Wl o

120 Panma bogucl srar .
CAlbr on Dep Lot ] er 1o

TS CERTIFICATL Of CAUBRATION MAY NOT 4t REPRODUCED TNCCPT IN FULLUNLLSS PIAMISSION FOR RCPRODUCTION 1145 BELN ONTAINCO



JINANATEL ASSOCLATE!

Continuation of Certiflcate of Calibration Number CDT-217-67

Hon: 4 Witliont 4 justment b Auipustient

onRppRe: Y11 € vadl O

Funclion:

Tahle 1 This rguipment was connpetin vithwit bulb probe Model 11P3203 2, S/4: 17022563
Dimensfon: Dizmeler 3 3 1am Length 170 min

Standaril Ry ading; JUC Heading E

m c o 4
80 70067 20.0 01 nogn
Bu P00 2nn 0. ool
KD 0051 300 0
s 3,064 35.0 vo
L A0 034

Tabfe 21 This rquipment was connected vlih Globe thermomeler 20019632

Dimension Diameler 3 3mm Length 205 inm

Immersion Depth Standard Reading uuC Reading Uncertalnty
{mm} 23] c 4
110 01 003
405 01 auay
30052 00 01 Ay
36043 351 03 1029
01 vog

Madel: TR3207 2, 5/1t: 15015507
Dinienslon: Dlanteter 14 mm Length

3 v ¥
m C C
i T Tk o BXTE)
%, »o (31 ome
15 1 vy noin
401 n RIUNY
ata o 034
wd of Cenificate of Cohibral
|
RUNATE ASONES 0O L
JIRANATEE ASSOCIATES CO,L1D
Cantlnuation of Certificate of Callbration Number COT-033-68
M Withoul Adjustment {1 With Adjustment
Callgratlon Range; 0°Clo40 ¢
Function:
Table 1: This equipment was connected vath wet bulb probe Model: HP3201 2, 5/N: 22035270,
Dimenslan: blameter 3 3 mm Length 170 mm
eading UUC Rendlng E
mm c ¢

A0 201 o
80 1 0093
20 301 0093
2 a1 5099

Dimenslon: Dlameler 3.3 mm Length 205 mm

Immerslon Depth Eror
mm [ e}

110 20067 00 0099

110 25059 01 D16

10 20050 o1 009

110 35.04 02 0099

probe Model: TP3207 2, 5/N: 15015499
Dimenslon: Dlamuter 14 mm Lenglh

Immiersion Pepth YUC Reading E Uncertalnly
m ta c c
01
25059 %2 01 0099
30050 a1 01 0039
35 047 E3) i 0639
20036 400 Ve 0093
3

uncertanty of measurement 1s 0 16, based an standard unceitainty mulliphed by & coverage lacler k-2 21

of confidence of approwimately V5

nd of Certilicate of Colibrallon* **

J
NAC

TRANSTTE ASSDAATES CO LTI

TIRANATEE ASSOGIALES CO LD

81 15 6775 36
eictivatem 7 7/1 R Watthors 04 yhaiya
52nplok 10690(1 havans)

T e kemsI2

Accsedited conbration fabortary
ISONEC 17025:2017

CALIBRATION @367 CALIBRATION 0367

Temperolure measurement loboratory
Cotbrotion services department,

CERTIFICATE OF CALIBRATION

CortificateNo  : COT-033-68
MEASUREMENT ITEM : Heal Siress Monitar

MANUFACTURER +Delta OHM

MODEL/TYPE 1HD322

SERIAL NUMBER 115006713

1D NUMBER :RYG F50218

CONDITION AS-RECEIVED + Used ilem

CUSTOMER + ALS laboratery group (thalland) Co , Lid

e S S

- SFUfp}‘

26 01 2026

THIS CCATIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FUIL UNLFSS PERMISSION FOR REPRODUCIION HAS BEEN OBTAINER

IN WRITING FOM TIIC LABORATORY

Acc ra oy
JIRANALLT ASSOCIALES CO LD ISONEC17025:2017
NSC-TISHTIS 17025 NSC - TISI - TIS 17025
CALIBRATION 0367
Fitraen 707 4 S Temperalure measurement laboratory
B A andy Caltbration services deportment
TSl
[T
b1 i caldralon@l naten cam
Veuate v | atee com
Certficate No.  : CDT-216 67
MEASUREMENT ITEM  leat Stress Monitor
MANUFACTURER :Dela 0IIM
MODEL/TYPE 1HDA2 2
SERIAL NUMBER + 15006711
10 NUMBER 1RYG FS0217
:Used llem
+ ALS labaratory group (thaltand) Co, Lid
104 Phatthanakan 40, Phatthanakan Ad ,
Khwaeng Suan Luang, Khel Suan Luang,
8Bangkok 10250 Thailand
RECEIVED DATE :11 Dec 2024
+20 Dec 2024
1SSUE DATE +23 Dec 2024 > Reference Used Dininy Coliination

ENVIRONMENTAL CONDITIDNS:

Ambient condillan In 1he laboratory are as follow:

1 Stordard Temperaturr Probe
tlodel 315 105 4500, SurialNn G5/ *2 05,
Due galr 26 Mor 2025

2 0c al lemperotise ind cator

HAode! DTt 1000 A MK, Sevlol e 13724

Temperature 230130 c 09591 Lue date 21 0ct 2025
Relalive Humldity (5502150 %RH

{
NOTED: The certificate s vuiid unly to the item cabibroted of dolé

TABULATION OF RESULTS:

The table on next page pive the measured values

Uncedminty of Measurement
Ihe reperid uncortomty of e e 0t

o cavesage foctar § 2, Wi fo a

dsinbution corrciponds 1 & L g
ababiity of aepredelel 15 7 ¢ sign ard
deterus 6 i accondante
s of mensitement dato

wils 01 GUM Tyah
0 S Gurre fu the exoreke 0 of b zertwaty

tonsnrpiner t

N AC Approved slgnatory:
1 Paninya RSonchurocr

TIRANATER ASSOCIATES 00 1T Caldiration Deaaibiment 1 inger

IHIS CERTIFICATE OF CALIBRATION MAY NDY HE HEPRODUCED EXC! #1 IN FULLUNLESS PERMISSION FOR REPHODUCTION 11AS BEFN OBTAINFU



corn

JMANALEL ASSOCIALE

Continuallon of Certificate of Callbration Number CDT-216-67

Result of CallL 1 ithou: Ad; T 1vath Ad

Calibration Range: 20 Clo 40 C

Funttlon:
Table 1: This equlpmeni was connected wilh wel bulb probe Madel HP3ZD1 7, 5/8 16008706
Dimanslon: Dlameter 3 3 mm Length 170 mm

uuc Reading 3
3 4 <
AD 02 ol
KO %2 o1
D 02 o1,
Ru L0 352 n?
401 -301
Table 2: This equiprment was connected witl Globe thermoineter prabe
Dimension Diarneler 3 3 mm Leagth 205 mm ‘

Imm Standard Aeading UUC Reading Uncertalnty
m c 1o 3
n 20057 2, o1 voss
110 15061 ®2 01 0093
o
190
o

. ¥

empe:ature: probe Mode: TR3207 2, /8: 17003240

ablr 3: This equipment was wlme:lcQ‘;v%
jan: Plameler 14 imm. Length 150 f

End of Cerlifiralr of Calibration™"*

J
NAC

JIRANATER ASSOCLAIES 100 1771

JIRANAIEDL ASSOCIATIS CO 1D
Continuation of Certificale of Callbration Number CDY-218 67

Result of Callbratlon: 14 Withut Adpstvent 1 Whth Adjustment

iibralion Rapge; 20 Clu40 €

Function:
Table 1 This equipment vsas connected with wet bulb probe Motlel: 11P3701 2, 5/N: 18009587
timension: iameles 3 3 mm Leagth 170 mm

S
Iminerslon Depih E Uperrtingy <°
mm c c c o -
60 01 00 008y
80 54 an ¢ 002y
80 NI 0o 2099
B8O NG oo N ou3g

tmmerslon Depth Standard Re uuC Aeading Uncertalnty
mm c 4
110 20056 01 0039
110 01 0099
e o LL} 06
116 a o0 0039
110 00 0099
1able 3: This equipment was probe Madel: TP3207 2, /0 15015452
Dimensfon: Diameter 10 mm length
Iwmeesion Depth YUC Qeaslng E Uncenialnly
[mem) [4
£ 0086 02 02 099
7 o
10053
5 a
. Ao 9 6o

e DU ¢ Caimation
iy

J
NAC

IRARATRE ASSOCIATES (0 1;m.

Accredited caibration faboratory

JIRANALLL ASSOCIANILS CO LTI 1SO/LC 17025:2017

G skt al(ilata vy
1o Ry
Lroute o) 192153

F mal tnoc Gl Bealign@franaioe com
Ve 0 e v Jranstee rom

Certificate No  : CDT-218-67

MEASUREMENT 1TEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIDNS:

fra Bongi s

NSC-TISI Y15 17025 NSC - TISI-TIS 17025
CAUBRATION 0367 CALIBRATION 0367

Cotibratlon services dzportment

CERTIFICATE OF CALIBRATION

Page 1 0f 2 Pages

i Heat Stress Monitor

:Della OHM

1HD322

$15006716

:RYG FS0221

:Used ftem

+ ALS laboratory group (thalland) Co, Lid
104 Phalthanakan 40, PhalthanakanRd ,
Kiwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

20 Dec 2024

Ambienl condillon In the Jaboratory are as follow:

Temperalure 1230430 c
Realive Humldity 550150
tcertalnty of Measurement
NOTED: The certificate is valid only to the item cohbrated hased on the standard unzeriaimty muitplod by

The 1able on next pago give the maasured valips

o coveroge Jortor &

), Whi fuor u nomna

been deternncd 1 utuardunc

FUR S _}t = Gue + ta the rapresson of uneerie

T SFU(yr

J
NAC

TRANATFE ASOCIATFS 00 LT

1401 £0rya Boanzoase en
Caliprabion Deperimer U,

TIS CERTIFICATE OF CALIBNATION MAY NOT RE IR ROLBUCED EXCEPT IN FULL UNLESS PEAMISSION FOR REPRORUCTION HAS BEEN OHIAINED

JIRAN CLET A 04 1AL

Iaaaatee Aszocates Co 1 1a
/1635, 605 36

PetcMasem 7.7/1 RO Watllapra Danghokyal

B2 kol 10600 [Thal and]
T SGERAEA17

Motme +66363999453

€ mai ynar cahbrallon@pranater cam
Web ile www [ranaice com

Cerilicale No. + CDT-068 68

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

ENVIRONMENTAL CONDITIONS:

Ambient conditlen in the laboratory are as follow:

Temperature
Relative Humidity

NOTED: The certificote is

TABULATION OF RESULTS:

The table on next page give the measured

Calibirated by:
O Mr SorawR Thachalad

IN WRITING FROM THE LABORATONY

Acc edued colibrotion fahoratory

oo 1SO/IEC 17025:2017

NSCTI51 Ti5 17025
CALIBRATION 0367

Temperature measurement laberatory
rtment.

CERTIFICATE OF CALIBRATION

Page 10f 2 Pages

+ Heat Stress Monitor

+Deha OHM

1HD222

120032243

:RYG F50523

+ Used llem

+ ALS labbralory group {thailand) Co , Lid
104 Phatthanakan 40, Phatthanakan Rd ,
Khwaeng Suan Luang, Khel Suan Luang,
Bangkak 10250 Thailand

+03 Mar 2025

+18 Mar 2025

20 Mar 2025 Rejerence Used During Colibration:

1 Stondard Temperaiure Probe

Model; STS 100 AS00, Serial No.: 667682-09,
Oue date: 26 Mar 2025

2. Digital Temperature tndicatar

Model: DT1-1 i, Sertol No : 3
1230130 c 1000-A MK U, Sestol No : 671407

15504150 %RH
Uncertointy of Measurement:
The reported uncertointy of measurement 15
based on the standard uncertolnly multiphed by
o caveroge Joctor k=2, Which for @ normal
distribution  corresponds to o  coverage

uncentainty has been determined In accordance
S Wit the GUM Ealuation of measurement data

Guide 1o the expression of uncertainty i
meosurement’

REVIEW BY

APPROVED BY ﬂw

1R1 027 2008

N /]ixc s

Mr Pari 0!
TRANATIE a0 am inya Beoncharoen

[ Miss Jittraporn sl
[1 Miss Ruangrumpal Phoommit

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

IN WRITING FROM THE LABORATORY



Continuallon of Certificate of Callbration Number COT-068-68

[ Wahout Adjustment O with Adjustment
20°C1040°C

Functlon:

Table 1: This equipment was connected wiih wel bulb probe Model: HP3201.2, 5/N: 21001213

NAC

Accredited collbration loborotory
150/LC 17025:2017
NSC-TISI-TIS 17025
CAUIBRATION 0367 CALIBRATION 0367
Temperatine meosuremeat lnboratory
Colibralion services deportment

CERTIFICATE OF CALIBRATION

Page 1 0f 2 Pages

MEASUREMENT ITEM + Heat Stress Monitar Callbrotion procedure:
Immersian Depth LuC Reading Ercor Uncertalnty MANUFACTURER + Della OHM The temperature calibralion was done by
mm c c ¢y ¢ MODEL/TYPE THD322 In House cofibration method os WI-CL 601
: according fo companson method wth standord
1 w056 198 02 bR fagoont digital temperature_indicotor ang stondard
80 25 050 250 0.0 0093 E :RYG F50524 temperolure probe The temperoture scale use
s oo o . CONDITION AS-RECEIVED :Used item was based on 75 0.
o 0099 CuSTOMER < ALS laboratary group (thalland) Ca, Lid
8 35019 350 o0 0098 104 Phatthanakan 40, Phatthanakan Rd , Traceabity:
I Khwaeng Suan Luang, khet Suan Luang,
Bangkok 10250 Thalland wternational sysiem of umts (S} ihrough
Table 2: Thi cted with Globe robe Model: TP3276 2, 5/N: 22023935 Notianol nstitute of Metrology Thallond {NiMT)
[ 3 -
Dimenslon: Diameter 3 3mm Length 205 mm. . Cenificote  number.  TT-0047-24,  Certificate
RECEIVED DATE :03 Mar 2025 nomler ER-0113.28
MERSUREMENT DATE 18 Mar 2025
\mmerslon Depth UUC Reading Uncertalnty 1SSUE DATE :20 Mar 2025 Reference Uced During Calibration:
mm c c c [E] 1 Stondard Temperature Probe
Model: STS-100 ASO0, Senol No : 667682 09,
10 20056 201 ENVIRONMENTAL CONDITIONS: Oue date: 26 Mor 2025
) 2. Digito! Temperature Indicator
110 51 00 0099 : ot P
1o Bl b Ambient condillon n the labarstory are 35 lnllo:l. Tt e Ate I Sevot v 672407-
0039 Temperature 1230830 c 00591 Due dates 21 Oct 2095
10 as0 00 o029 Relative Humidity 15502150
110 400 00 0099 Uncertainty of Measurement:
The reported uncertoinly of measurement i
Table 3: This equipment was connecled with temperature probe Madel: TP3207 2, /N: 21001786 NOTED: The certlicate is valld anly to the item calibroted on dote and place of callbration
Oimension: Diameter 14 mm Length 150 mm a coweroge fortor k=2, Which for a normol
distribution  ¢orcesponds ta o coveroge
probabihty of approximolely 95% The standard
{mmersion Depth LIUC Reading Emor Uncertainty N ancertomty hos been determined in occordonce
) c ¢ . p TABULATION OF RESULTS: RLVIEWRY with the GUM ‘Evaluation of measuremen! data
The table ort next page give the measured Guide 1o the cxpression of uncertainty in
w1 00 00as measurement’
7 25 050 251 01 0099 \PPRON 50 RY
5 300 ca 0099
s 350 00 0099
17/ 03/ 2028
75 35996 200
99 ° 00 0099 NIXT CAI DAT)

UUC*™:; Unr Under Calibration

NAC

ACLOUIATTS CoLln
Continualfon of Certillcate of Caltbration Number COT-069-68

(@ Without Adjustment D with Adjustment
20°Cto 40 C

Functlon:

Table 1: Ths equipment was connected with wel bulb probe Model: HP3201 2, 5/N: 21001215

Dimenslon: Olameter 33 mm Length 170 mm

Immersion Depth Standard Reading UUC Reading Eror
mm c 3 c
20056 202 01
25050 252 02
30034 302 02
35018 352 02
o1

3 tiss Ruangrumpai Phoommit

NAC

Mr Parlnya Booncharaen
Calibration Bepartment Manager

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

JINANALY

Teanatee fwnsa (100 (d
G321 67/ 36

Page 2 of 2 Pages Pelchtazem 2/1 4 Waitliop 4 Nanei iyt

Modxe +1863999154
Fuie Jaac ca 6ra oy ranalee com

CentificaleNo 1 CDT-035-68

MEASUREMENT ITEM

thermometer probe Model: TP3276.2, 5/0: 21001244

Dimenslon: Dlameter 3 3 mm Length 205 mm.

Immersion Depth Standard Read|pg UUC Reading Error
{mm) < < re)

110 20056 200 01

110 25050 250 0.0

110 30034 00 0.0

10 35018 380 0.0

110 39996 400 0.0

Table 2: This equipment cted with probe Madel: TP3207.2, S/N: 21001790

Dimenslan: Dlameter 14 mm Length 150 mm

Immetslon Depth Standard Reading uc Reading 1oy
{mm) < < 3

s 20058 u.1 00

75 25050 250 0.0

% 30034 298 01

75 35018 348 01

7 308 02

UUC®: Unit Under Calibration

*End of Certificate of Callbrallon***

J
NAC

LSO D 1T

c MANUFACTURER
MODEL/TYPE
0039 SERIAL NUMBER
0099 1D NUMBER
0099 CONDITION AS-RECEIVED
0099 CUSTOMER
RECEIVED DATE
MEASUREMENT DATE
Uncertalnty 1SSUE DATE
3
o0% ENVIRONMENTAL
0039 inthe
0089 Temperalurc
0%
f10c0
NOTED: The certficate is
Mneeniainty
c TABULATION OF RESULTS:
o The table an next page give the
099
0039
003
0099
e

ASSOCIATES CO 11D

IN WRITING FROM THE LABORATORY

ISOMEC 17025:2017
NSC-TIS! TiS 17025
CALBRATION €367 CALIBRATION 0367
Temperature measurement kaboratory

Coidrotion services deportment

CERTIFICATE OF CALIBRATION

: Heal Stress M
:Della OHM
1HD32 2
115006726
1RYG F50226
: Used item

1 ALS laboratory group (thailand) Co , Ld

onitor

104 Phatthanakan 40, Phatthanakan Rd ,

Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

17 an2025
27 an 2025
29 an 2025

of unhts (St} through

Certificate

dstubution corresponds to o caveroge
probobllity of opproximately 955 The standord
ancortalnty hos been determined in accardunce
/M ‘Cvalualion of meosusement toto

Guidz to the eapression of wwcertnty in

St S
APPHOM LD R ‘ﬂw

NXT €Al DATI

NA\C proved

Wi vanngs buantharoen
Calhration Depart went Managi

TIIS CERTIFICATE OF CALIBRATION MAY NOT DT RCPNODUCLD EXCEPT IN FULL UNLESS I'ERMISSION FOH REPRODUCTION HAS UEEN OBTAINED

IN WU LING | HOM THE LABORATORY



JIRANATEE ASSOCIATES CO ,L1D

Continuatlon of Centlflcte of Callbration Number {DT-035-68

Result of Callbration: & Withoul Adjustment [ With Adjustment

Callbyation Range; 20 Cta40°C

Function;

Table 1: This couipment was conneded with wet bulb probe Model HP3201 2, S/N: 15015641,

Dimenslon: Diameter 33 mm Length 170 mm

mmersion Depth  Standard Reading

mm 3
HU 20067
80 25.060
RO 30.050
80 35041

Dimenslon: Dlameter3 3 mm Length 205 mm.

{mm) c
110 20067
110 25060
110 30051
110 35041
\mmerslop Depth
{mm}
%
3501

ol confidence of approximalely 95%

JIRANALIL ASSOCINTT €O 11D

Continuallon of Certllicale af Callbration Number (DT-056-68

UUC Rgadlng
c

201
250
00
350

probe Model: TP3207 2, S/N; 15015494

uuC Reading

*End al Certificate of Calibratlon’

NAC

4 Without Adjustment 1] With Adjustment

20°Ctod0°C

Function;

Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, 5/N; 21001217,

Dimenslon: Diameter 3 3 mm Length 170 mm

Immersion Oeoth  §tandard Reading

{mm}) c
80 20067
80 25,052
80 30045
Bo 35025
RO 4n e

Table 2: This equipment was connected

mrerslon Depth. Standapd Reading
mm <
110 20067
110 25052
110 30045
110 35025
110 40009

Table 3: This equipment was connecled with tamperature probe Madel: TP3207 2, 5/N: 21001783

Dimenslon: Dlameter 14 mm, Length 150 mm.

immerslen Depth  Standard Reading

mm 4
75 20067
75 25052
% 30045
7 35025
75 a0 naR

YUC®: Unit Under Calibration

4**End of Certificate of Callbration™"*

L 0

Luc Readine
[4

201
251
30.1
35.1

UUC Reading
rc
200
250
300
350

uuc Reading
4
02
251

300
350

]

AC

Error

(1]

Error
g
00
00
00
01
[T

Errar

01
02

0z

Page 2 of 2 Pages

< o
b.ods
0099

Ungertalnty
4

0099
V099
0093
0093

muluplied by a coverage factor k=2 71

ma
c

01
01
oo
oo
(L]

Page 2 of 2 Pages

0.083
o093
0099
0099
0099

Upcerteinty
c

0039
0099
0099
0093
0099

PRANATEL ANSOTHTL COLID

6110115, 60/35:3%
P4 Bongiaya

Barighok 10500 Tradausd

Tet ~1Gab(1>

Mowle ~6uat1999¢51

Aseredited calibrotion laboratory

1SO/IEC 17025:2017
NSC-TISH IS 17025

CALIBRATION 0367 CALIBRATION 0367

Temperature measurement iaboratory
Cofibration services depariment.

CERTIFICATE OF CALIBRATION

Page 10f 2 Pages

MEASUREMENT ITEM

: Heat Stress Monitor

Caltbration procedure:
nwas done by
thod - s WI-CL-001
aecording to comparison method with standord
digho! temperature indicator and standard
temperature prabe. The lemaeroture stale use
was based on ITS-90,

are traceabe 10 the
units {5 thiough

MANUFACTURER :Delta OHM

MODEL/TYPE D322

SERIAL NUMBER 120032241

1D NUM RYG_FS0521

CONDITION AS-RECEIVED Used ltem

CUSTOMER : ALS lahoratory group (thaitand) Co , Ltd
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

RECEIVED DATE +03 Mar 2025

MEASUREMENT DATE

1SSUE DATE

ENVIRONMENTAL CONDITIONS:

Amblent condition In the laboratory are as follow:
Temperalure 1230230
Relallve Humtdity 15503150

NOTED: The certificate is vahd only to the Jtem colibroted on daté and place of colibrotion

TABULATIDN OF RESULTS:
The table on newt page glve

Callbrated by: ~ NAC
DMr Sorawlt Thachalad

FMRANATFE ASSGCATRS CO T

& Miss Jittraporn Lertsomphol
O Miss Ruangrumpal Phaommit

NEXT CAL DATL

Iogy Thalland (NIMT)
Certificote number: TT-0047-24, Certificate
nimber: ER 0113-24

Reference Used During Callbration:

1 Stondard Temperature Probe

Model: ST-100 AS00, Seriol No.: 667682-05,
Due date: 26 Mor 2025

2. Diglial Temperatore indicotor

Model: DT-1000-A MK I, Serlol No.: 671407-

%AH

The uncertointy of
the

© covernge factor k=2, Which for o normal
o o caverage

The standard

determined in occordance

“Evoluoilon of measurement data

REVIEW BY Guide to the expression of uncertainty In

APPRUVED BY

1870210028

Approved slgnatory:
Mr. Parinya Booncharoen
Calibration Department Manager

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

N WRITING FROM THE LABORATGRY

Certificate of Calibration = Cenfiests No : 24prtas

Equipment : Lux Meler
Manufacturer: Tenmars
Model : TM-201L
Serlal No : 180702430

ID No.: RYG_FS0471
Recelved Date: 12 March 2024
Callbrtion Date: 14 March 2024
Ralerence: 2403-0392WSC

Amblent Temperatura:  § 23 % 2) °C
Relative Humldity: (50%15)%

Paga: 1of 2

This cerlificate mey not oe mproduced other than in full
oxeepl with lhe prior witlen approval of the head of
Comporale Services 3 Equipmenl Calibration and Tesling Services

L s g Vol3lss

Submitted fy:  ALS Laboratory Group (Thattand) Co 4z~ = ~am-uv

104 Pnatihanakan 40, Phelthanakan Rd ,
Khwaeng Pnatlhanakan, Khel Suan Luang
Bangkak 10250 Thanand

Procedure used: Calibration were conaucled using calibralion procoaure No. CP-PHRA based on inverse squars law lechnique

1Relerence slandards instruments -

Instrument

1) Photomelry & Encorder
2) Luminous intensity standard lamp

Model Serlal No. Certificate No. Due Date
LMguide 9,6 m 120RC003 OL-0064-22 20 Ju) 2025
OL FEL-U F-1543 TP-1030-23 08 Jun 2024

2 Tnis resull af callbralion was made on requerled at the poinl specified by cusiomer

A Test Equipment ; Pregrammable VollagerCurrent Source  Model : OL83A /N : 16221394 }

A4.Test Equipment : lluminance Meter { Model 51002 S/N : 080129 }

§ The certiflcale 15 valid only 1o tho item calibrated on data and place of calibrallon

& This Cartilicalion is traccable 1o the Inlemnational System of Unil maintslned through:-

~Nalional Inslilule of Molrology Thayiand {NIMT)

-Naloral Instituze of Mtrology {Thavand), NSC-ONSG Accrodited Nc Calibation 0144

Callbraled by :  Nival Nitas.
Issue Date : 18 March 2024

Approved Signatory :

[ JPhalinee Prabpaipal
arpkom

Khamehai

B 0337449



Cerl. No : 24PH145

Page: 20l 2
(") Withoul adjusiment () Afier adjusiment
Function : lluminance Measurement Range : 200
Standard Value UUC~ Reading Error Uncertainty
(Ix} (Ix}) (k) {x1x)
0 (U] 0o
20 201 01 0.26
50 500 00 0.65
100 1000 00 13
150 1500 00 20
190 1800 0o 25
Ranpe : 2000
Standard Value UUC* Reading Error Uncertainty
(ix) (Ix) {(Ix) ()
200 199 -1 26
500 499 -1 65
1000 1000 [ 13
1500 1501 1 20
1800 1901 1 25
Function Range 20000 X
Standard Value UUC* Reading Error Uncertalnty
(ix) (1x) (Ix) +1x)
2000 1990 -10 26
3000 3000 o 39
4000 4000 ] 52
5000 5000 0 65

The reporied unceriainly of measurement was based on a slandard uncenainly mulliplied by
a coverage laclor k=2, providing a leve) of conlidence of approximately 95 %

UUC* = Unit Under Gallbration

-a0o-
41206570
Cerl. No.; 24PH577
Page:2of 2
Result of callbration:-
Range:  Autorange
Before Adjust After Adjust
UUC* Reading UUC* Raading Error Uncertalnty
(Ix) () (Ix) {Ix} £
[+] oQo 000 0.00
15 147 0.3 0.20
100 992 -0.8 13
500 499 -1 6.5
1000 951 1000 0 13
2000 1989 -1 26
3000 2980 -20 a9
4000 3980 -20 52
5000 4730 4980 -20 65

The reported uncertainty of measurement was based on a standard uncerlainty multiplled by
a coverage faclor k = 2 , providing a level of confidence of approximately 95 %

Before adjustment light source factor setting mode : L0 = 1208

YUC* = Unit Under Callbration.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/ PATTANAKARN ROAD SO) 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-26 TAX 0-2719-9484 Nac LTIl

Certificate of Calibration

Page: 1at2
Equipment : Lux Mezer
Manufacturer: PEAK METER This cerlicale may not be repradusced other than sn full,
excepl wiih the pnor written appraval of the head of
Maodel : PMBB12L. Corporate Services 3 Equipmenl Cafiiralion and Testng Services.
Serlal Na: H12A-D16324
1D No.x RYG FS0536
Condition As-Recetvad: Used ltem
Recelvad Date: 11 Novernber 2024
Callbration Dale: 20 November 2024
Reference: 2411-0341WSC Submittad by:  ALS Laboralory Group (Thailand) Co Ltd
Ambient Temperature: (23 £ 2) °C
(50£15) % 104 Phatthanakan 40, Phathenakan Rd ,

Ralative Humidity:
Khwaeng Phatthanakan, Khet Suan Luang

Bangkok 10250 Thailand
Procedure used:  Calibration were canducled using calibration procedure No CP-PHO1 based on inverse square [aw technique

sirumen Model Serlal No Cartificate No Due Dale
LMguide 9,6 m 120RC003 DL-0064-22 20 Jul 2025
2) STANDARD LAMP OL FEL-U F-1783 TP-1008-24 D9 Jan 2025

2.This resull of calibralion was made on requested at the poinl spediied by customer.
3.Test Equipment : Programmabls Vollage/Current Source ( Model : OLBIA SN : 15221384 )
4 Test Equipment : lluminanca Meter ( Model : 51002, SIN : 080129 }
§ The cenificats Is valld only to the ltem calibrated on date and place of cafivration
& This Certiicaton s traceable 1o the Internalional System of Unil maintained through:-
-Nationai Instifute of Metrology Thaiand (NIMT)
-National Instilule of Melrology (Thaiand). NSC-ONSG Actrediled No Calibralion 0144

Callbrated by Nival Nias Approved Signatory : o~
leaueDals: 20 November 2024

[ ]Chaichawan Khunpiluek
[v/]Nuniawat Khamchal

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SO! 16, SUANLUANG, SUANLUANG BANGKOK 10250
TELO-2717-3000-29 FAX 0-2719-9484  ~

Certificate of Calibration

24CHa90

10f2
Equipment : pH Meter
Manufacturer : Metller Toledo
Model : Seven2Go S2 REVIEWBY p LU'\!‘ o T
Serial No : C219171496 ‘%f S
D No : RYG FS0550 APPROVED BY TP
Condition As-Received: Used llem
Received Date : 26 July 2024 NEX1CALDATE 28/7/28
Calibration Date : 30 July 2024
Reference : 2407-0932DSC-2
Submitted by : ALS Laboratory Group (Thailand) Co ,Lid Rayong Branch

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

(25 + 25) °C
Relative Humidity : {50 = 15)%
Calibration Procedure :
CP-CH5 by direct measuremenl wilh DC vollage
standard and direct measurement with
certified reference material (CRM)

Calibrated by : Warakorn Lemgaglrakul

Approved by : gﬂjlmﬁ

Approved Signalory

() Unnopphal Harachai
{ )Ponpan Paipim
(V) Saithip Meangmai

Issue Date : 30 July 2024

The Uncertalnties are for a confidence probebliity of approximately 95%

Thrs cartihcata may not be reproduced ther Ihan i ull, axcapt with the pror writien
Approval of he head of Corporate Services 3 : Equipma Canbration and Testing Sarvices



CarlNo: 24CHB890

Page: 2af2
1 Reference Standard Instrumenl
Instrument SerialNo, IDNo  Gert No Due Date
1)Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024

This Cerification is lraceable (o S Throught Technology Promolion Association (Thailand - Japan)

2 Cerlified Reference Materials  : The measuremenl results are raceable (o S lhrough CPA chem Lid,
ANSI-ASQ National Accredilalion Board, Accredited No AR-1835

Buffer Solulion Manufaclurer Lot No Exp. date
pH 4 008 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 lhe ilem calibrated on dale and place of calibration

Calibration Resulls
Function : mV Measuremenl
standard curve  Document Process Calibralor at

Nominal Standard Uneerainly of Coverage
. Actual Reading
Unit Under Value  Voltage Maasurement faclor
Calibralion Input
P (2mV) K
oH mV mV PH
pH Meler 400 17748 178 400 058 200
SIN : C219171496 7.00 000 0 700 058 200
1000 17748 177 1000 058 200

Funclion : pH Measursment
Performing Lhree buffers standard curve by using buffer nominal

Unit Under Standard pH Actual pH Actual mV Uncertainly of
Calibration Buffer Solution Reading Reading pH Measuremenl factor
(mV) ) k
pH Eleclrode 4008 a0 177 00071 200
SIN : 3293237 6986 699 2 oo 200
9997 1000 -173 00092 200

The reporled uncerlainly of measurement was based on a slandard uncerlainty mullipliad by a coverage
faclor k, providing a level of confidence of approximalely 95 %

-o0o-
Equipment : pH Meter wilh Sensor Cert No: 24LM121
Condition As-Received: Used Item Page.: 2 of 2
Reference : 2407-0932DSC4
Calibration were conducted using in-house calibration CP-0T01 ing lo i wilh

Industrial Plalinum Resistance Thermomeler ( IPRT ) inlo Temperature Bath
The temperalure scale used was based on ITS-90

Condition of this result of calibration

1 Reference standard instrument:-

Instrument Serial No Cert No Traceable Due Date
1) Digital Thermometer 3240076 241317 TPA 21 Mar 2025
2 This cerlificate is valid only (o the item calibraled on dale and place of calibration
3 This cerlification is traceable to the Inlerational System of Unit

Remark : TPA : Technology Promotion Associalion ( Thailand - Japan )
(*) Without Adjustment

Funclion : Temperature measuremenl
S/N: 3184175
Ga braton Immersion Standard uuc . Coverage
Polat Depth Temperature Reading Error Uncertainty. Factor
rera (mm) (°C) (°c1 °CH (£°C1 k
25004 253 0.296 018 200
018 200
400 100
500 100 50004 504

Uuc* : Unit Under Calibralion

The reported uncertainly of measurement was based on a standard uncertainty mulliplied by a
coverage laclor &, providing a level of confidence of approximalely 95 %

-olo-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Calibration cer ve: 2amiz1

Page.: 10f 2
Equipment : pH Meler with Sensor
Manufacturer : Meltler Toledo
Model : Seve2Go S2
Serial No : C129171496
1D No : RYG FS0550
Submitted by : ALS Laboralory Group (Thailand) Co .Lid Rayong Branch

616/10 Moo 5, T Maenam Khu,
A Pluakdaeng, Rayang 21140, Thailand

Location : TPA On Slite Callbralion Laboraclary
Received Order : 26 July 2024

Calibrated Date : 30 July 2024

Ambienl Temperature : (26210)°C

Relative Humidity : (50£30)%

AC Line Voltage : (220222 )V

Calibrated by : Warakomn Lemgagtrakul

e

Approved by :

( ) Ponpan Paipim
() Suwit Imjai
(/) Kunchil Prompral

Issue Date : 01 August 2024

The Uncertalnties are for a confidence probabllity of approximately 95%

TECHNOTOGY IPROMO FION ASSOCIATION {THAILAND-JAPAN)
CORPOR: LRY 1CES 3: FQUIMIENT CATINRATION AND 1 N\ ICES
3342 PATTANAKARN ROAD SOL 18 SUANT UANG SUAN: | A ANGKOR 10250
FI 0717 3000 241 AX L2719 9181

Certificate of Calibration

Equipmen : oH M o
Manutaclurer: Mettler Toledo Tins cert ficale may not be -aproduced tther than in tull
excep: wil Ihe pnor whillen approval of the head of
Madel - SevenExcellence Corporate Scrvices 3 Equipment Caliiation and Testing Services
SerfalNo : 8834291445
IDNo: RYG ENO152

Condllion As-Received: Uses licm

Reccived Dale: 08 Decembder 2C23
Calibratlon Date: 14 Decembper 2023
Reference: 2312.0151DSC Submilted by:  ALS Luborelo y Group (Thakiand) Co Lte Rayoag Branch
Amulent Temperature (23 £ 2) °C
616110 Meo 5 T Ma. sm Khu A Pluakdaen,
Relative Humidity: (50 %10 ) % 9

Rayeng 21440, Thailard

Pracedure used:  Calibral on were ¢arducled using cal 2ralior p ecedurs No CI-E17 accorcing lo EURAMET cg-15

Condltlon of thls resul of cailbration

Instrument Madel Serlat No Cerlificate No Due Date

1) Mutti-Produicl Gal aralor 55024 2435802 £E 0021 23 26 Apr 2022

2 TN s resull of cal aration was Made on requested al he ooint speciied by cusiomrer

2 The cemficate s valid only lo (he fem calioraled on date are placa of calibralicn

4 Ths Cerihcalicn is traceosle 1o the Internalicnal Sysiom o Unil mainta ned snroug! -
Nanzaal instil 1s of Mairclogy Tha aml (NIMT}

V7. Emenn i ¥
reviewey L0

ApPROVED BY Tl

TCAL DATE [T

Calibraled by 1 Nanaclianoh Prasarsoosin Approved Signatory :
Issue Date : 15 Dacemper 2023 [ |Phalinee Praspaipal

y 0331106



TECHNOLOGY PROMO TTON ASSOCIATION (THAILAND-JAFANI

Cert No:23E3924 CORPORATI SURYICES

= (*) Without adjusiment () After adjusimenl

Function: DC vollage measurement
Standard Vaiue
(mv)
-200 Q000
-150,0000
-100 0000
-50 0000
00000
50 00C0
100 0000
150 00CO
200 00C0

UUC" Reading

(mV})
-189.9
-150.0
-100.0
-50.0
0.0
50.0
100.0
1500
199.9

EQUIPMENT € ALIIRATION AND 11 3TING SERVICES

Cert.No: 23CH1574
Page: 10f3

The reporied uncertainly of measuremenl was based on a slandard uncertainty multipiied by a coverage

faclor k=2, providing a level of confidence of approximalely 95 %

UUC™= Unit Under Calibration.

Condition of this calibration result
1 Reference Standard Insirument  : -
Instrument

This ceri is lo lhe

Serial No.
1) Document Process Calibralor 54030048 130RC116
2) Ref Standard Thermomeler 4982054

D No.

110RC044
val System of Unil maintained through:-

Cert. No.
23E2802
231908

- Technology Promalion Associalion (Thailand-Japan)

2 Cerlified Ref i : The

21193422

CertNo: 23CH1574
Page.: 203

Due Date
27 Aug 2024
26 July 2024

resuls are traceable o S through CPA chem Lid ,

ANSI-ASQ National Accredilalion Board, Accredited No AR-1835

Manufacturer
pH 4 008 CPA chem
pH 6 986 CPA chem
pH 8997 CPA chem

Lot No.
913598
931959
940106

Exp. date
14 July 2025
01 Oct 2024
02 Nov 2024

3 This certificate is valid only 1o the ilem calibrated on dele and place of calibration

Callbration Results
Function : mV Measurement
standard curve

Nominal  Standard

Uncertainty of Coverage

Unit Under Value Voltage Actual Reading Measurement factor
Calibration Inout (2mV) M
pH
JH Metar 4 000 177 48 1773 4000 0058 200
3/N: B834291445 7000 000 7 000 0 058 200
10 000 -177 48 -1775 10000 0058 200

a 1193852

Callbration Date :
Reference :

Submitted by

Amblent Tempaerature :
Relative Humidity :
Callbration Procedure

Callbrated by :

Approvad by :

{ ) Sailhip Meangmat

{ ) Warakom Lerngagtrakul

{ vJ Ponpan Palpim

Issue Date :

Callbration Results
Funciion : pH Measuremenl

Unit Under Standard pH
Calibration Buffer Solutlon
>H Eleclrode 4008
3iN : 3225368 6986

9997

Function : Temperature Measurement
(7} Withoul ad)ustment

This equipment was connecled wilh Temperalure Probe;

- Madel : InLab®Experi Pro-ISM
Serial No :
Dimension of prabe;
- Length : 120 mm
- Diameter : 12 mm
- Immersion Depih : 100 mm
c
Palnt Temperature
(-c) (-c)
25.0 25003

Remark : - UUC™ = Unit Under Callbration

Page.: 2 of 2 8344 PATTAN ARN KA 314 ANLL NG SLAYLE A DA IKOR 0250
TEL w2797 a0 20 BN WAL
Range: 2000 my
Error Uncertain|
—_ . . .
(mv) V) Certificate of Calibration
0.1 68
Equlpment : H Meter
00 &5 aulp P
0.0 &3 Manufacturer : Meliler Toledo
0.0 61 Model : SevenExcellence
0.0 S8 Serlal No : BA34291445
0.0 61 1D No.: RYG ENO152
0o 63 Condition As-Recelved: Used ltem
0. 85
0 Received Date : 08 December 2023
£ )

15 December 2023
2312-0151DSC-3

ALS Laboratory Group (Thailand) Co ,Lid Rayong Branch

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

(25 + 25) °C

(50 = 15)%

- CP-CHS5 by direct measuremenl with standard
vollage calibralor and direct measurement with
certfied reference material (CRM)

- CP-CH# by comparison wilh slandard thermometer

Warakom Lemgaglirakul

0

Approved Signalory

1€ December 2023

of approximalely 934

A Q061636

Cert.No: 23CH1574

Pags : 30of3

buffer

The reported uncertainly of measurement was based on a slandard uncertainty mulliplied by a coverage
factor k, provlding a level of confidence of approximataly 95 %

-000-

Actual pH  Actual mV Uncerlginty of  Coverage
Reading Reading  pH measuremen! factor

(mv) (E3] k
4013 1841 [sRelvias) 200
65998 87 00084 200
10002 -1647 0.0088 2n
uuc* Error Uncertailnty of  Coverage
Reading measurement factor
(°c) (°c) (£°C) L3
243 0703 013 200

21193851



Sartorius Co., Ltd. Q /\?D? I ng

-
Ter 4, e-mall sarvice com

)
REVIEW BY
of APPROVED BY
pare 12102 [205

Model Number:  MSE224S-100-DU Cerlificate No :
Descriplion : Issued Date:  Friday, February 23, 2024
Serial Number ;0026207038 Reference No : 229196
1D No : RYG_EN0002
Menufacturer : Sartorius Page No : 1ar2

Customar Name :
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand

Calibrated Place : ALS Room)
616/10 Moo 5 T Maenam Khu, A Pluakdaeng, Rayong.21140, Thailand

Calibrated By :
Calibration Date :

_Mr.Chonchai Inthana Calibralion

Pracedure No :

Metrological data : Amblents Conditions:
Gapacity : 220 g Readability : 0.0001 q T H 242°C E3 5.0°C
Humidity : 570%RH + _100%RH
Reasons for calibration Pressure £
O New Insalation [ Service / Regalred Re~callbration/ Malntenance Equipment Condition: Good Operste [ Fair
Measurement Method ~ UKAS Publication Ref :Lab 14
certainty slaled is nded nneerainty which is obtalned from the by the
to provide & level ence of approximately 95%. Itls delemlned
of L iinty in {GUM), The ion ceftificale o National Standards which

reallse the unit of according to lhe Standard System of Units (SI) Report of Tolemnce came form lisl of

Sarlorius Melrological Specificalions

Traceability:
res M2308197S
Jumiditv/Barameter/Temn Litron MHB-38280 JKSH 216231R28
This certificate relate and apply this equipmant only
This certificate may not be reproducad other than in full except with @M s
the prior written appraval of the Vertfication Oparation Divislon — T
Sarlarlus {Thalland) Co , Ltd A
M
Mr choncha Inthana(Technical Manager)

SOP FM 33 03 February 2022

SARTORILS

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate Calibration Certificate No ~ 25BKL0004

Object This calibretion cerificale documents the
Iraceablity 1o nelional standards

Manufacturer Sarlorius account when only slalements of compliance
are made
This eerificate was prepared by Sariorius
Type MSE2245-100-DU Corporation in accordance lo lhe current

ISONEC 17025:2017 standard and Sartonus
Work Instrudion {Method) SOP W1 08

Ths cerlificate relale and apply \his equipment

Serial | QM Ident. no 26207038 | RYG_EN0002

only

Customer ALS Laboratary Group (Thailand) Co Lid (Rayong

Branch)

REVIEW B Thanttal

616/10 Moo § 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 Feb 2025

This cali i may not be olher than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory Calibration certificales without signalure are not valid

The user is obliged to have the objecl recalibrated al appropriale inlervals

Dale 06 Mar 2025 Approval of lhe Calibralion Certificate Person in charge

hen

Mr Chonchai Inthana Kachen Lalee
Sartonus (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6 5 Page 114

Sartorius (Thailand) Co., Ltd.

120 Rama © Road, Huaykwang Husykvang, Banghoh 10310
Tak: 466 2643 83618 Fax: +68 2843-6387, e-malt servicahalland@sartasivacom

Cey

Model Number :

SARTORILS

of Calibration

Certificale No. : 24BCI0059

Description : Issued Date :
Sarial Number: 0026207038 No : 229196
IDNo : RYG_EN0002
Manufaclurer : Pags No
Calibration Results : Without Adjustment
Repeatability Eccentricity (Off-center loading error)
The reprovucilty i the abilly of @ o yielded by the i betwen e
under consiant fest eoncttfons when roedourt of tha foad, L. 1/3 or 1/4 of maimim copaclly, placed i the
mugdia of tho weighing pen and befwoen each of four additional
QB3 reproducibity quantiavely. {posibons R7).
Nominal Value : (Low Load) 20.0000 189.9998 Nominal value 100 ]
20 [ 200 0000 Tolerance 0.0004 9
Tolerance 20.0001
0.0001 g Difference
0001
Nominal Value (High Load) 19.9999
200 g 200.0000
Talerance 20.0000 ) 7
0.0001 g 200.0001 7o
15.9999 200.0000 g 2
Standard Deviation 0.00007 0.00006
Inagrhy, aiso caled tineaniy arr, Describes the davition
Tolerance 0.0002
Nomlinal Vahse Conventional Mass Value Displayed Value Devialion Uncertainty
@ @
0 05 V. 0500 0.0500 0.0000 0.00018
0 1000 0.0000
0.5 0.5000 uuou 0 00018
1.0000 0 0000
5 5.0000 00018
10 10.0000 0000
20 20.0000 20.0000 00024
50.0000 ~0,0001
1o 100.0000 100.0000 0.0000 00023
200 200.0000 —-U DOO1 0.00032
SOP FM 33 03 February 2022
Calibralion certrficate No : 25BKL0004
Calibration Cenlificale
Calibration object
Singla range instrument
Model MSE224S-100-DU
Serial Number 25207038
QM Ident no | Inventory no RYG_END002 | —
22000009
Measured range 22000009
Scale inlerval 00001 g
Place of calibration
Address According to page 1
Department | Cosl center Laboratary Depariment | —
Building | Floor — | 1st Floor
Room Balance Room
Maximum lemperature variation at place of calibration 5K
Calibration procedure
EURAMET cg-18, V4 0 - on the Calibrattan of N ighing
Test equipment
Test equipment type Test equipment ID Valid until
Thermmometer MHB-382SD s/nB011342 Traceable to S unil through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Cerlificate No M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025

Sartorius (Thalland) Co , Lid
129 Rama B Road, Huaykwang
10310 Bangkok

Vericat®
Version 6 5 Page

2|4



Calibrabion cerlificate No : 25BKL00D4
Calibration Certfificate Inlerpretalion of measurement results | Appendix lo the calibration certificate

Adjustment Status Uncertainty of measurement in use

The measuring device was inlemally adjusted before the calibration

Device adjusted before measurement Yes
: - P T ture deviation considered 15K (isoCAL acti
Environmental and measuring conditions emperature ded neicere (isoCAL active)
N Temperalure coefficient considered 1 10K
Date of callbration 20 Feb 2025
Temperature at place of calibration | Temp diff. ., 4o 06K Uncertainty of the weighing result Ug(W) Ugl(w) = 0.00013 g +3.95 10 R
Tweighls - Tplece asurament stion s
Measuring conditions The installation sile is suilable The device was levelled Balance was expanded ofm an
Ioaded up 1o Max before fesl o wih the a9s ofthe
Comments Humidity 50 2 %RH indicatlon In % from max load Uncertalnty relativa
P 1%
Measurement results | Measurement uncertainties
Tesl load (nominal: 10 g | 200 g Test load (nominal): 1000
109 2009 Cenler 10000009 100%
1 1000009 20000009 Frant left 909938 g
2 1000009 20000019 Back teft 100.0000 g Graphic realizatlon of the relative uncertainty of measurement | process accuracy
3 100001g 2000001 g Back right 1000000 g
4 100000y 2000000 g Front right 10000009 Sufaty factor
5 1000019 2000000 g Maximum deviation from centrie loading indication 1 L]
|afece|max = 00002 g s B
3 [ ]
2 [ ]
9 1000019 2000000 g 1
5=000005g L]
Emor of indication
T d d Error Uncertainty  Uncertalnty ralative
50000
20.0000
Displayed example
Process accuracy 100%
000018 % séf,gty factor . 3
Minimum sample weight 0D0335g
Sarlorius (Thailand) Co , Lid Sartorius (Thailand) Co , Lid
129 Rama 9 Road, Huaykwang Verical® 128 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6 5 Page 314 10310 Bangkok Version 6 5§ Page 414
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTINE SERVICES
53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL D-2717-3000-29 FAX.0-2719-9484 CAU RATION D08
Equipment : Hot Air Oven Cert No: 24TM632
Condition As-Recelved Used item Page: 20of 3
Reference : 2403-05630C-1
Procedure Used :-
1Fi H H Cert No: 24TM632 Calibration were using calibrati CP-0T02 according lo direct measurement
e te of Calibration : a s i s
Certificate o alibratio Page: 10f3 method with Data Acquisition which with Resi T Detector ( RTD } and
Thermocouple Type T
The lemperature scale used was based on ITS-90
Equipment : Hot Air Oven J— Conditlon of this resull of callbration
REVIEW BY 1 Reference standard instument:-
Manufacturer : Memmert Instrumeni Serlal No. Cert. No. Traceable Due Date
1} Dala Acquisition MY57313711 23LM115 TPA 11 Jul 2024
Model : UFE 500 APPROVED BY 2 This certificats is valid only to the item calibrated on date and place of callbration
3 This certification is traceabls lo the Iniernational System of Unit
Serlal No : G511 1572 21/09/25 Remark : TPA : Technology Promotion Association { Thalland - Japan )
NEXT CAL DATE Result of Callbration :- (™) Wilhoul Adjustment
IDNo : RYG ENOD10 Functlon of UUC* : Temperature Source
Fresh alr setling : Close
Submilted by : ALS Laboratory Group (Thailand) Co Ltd (Rayong Branch) Finlshed
616/10 Moo 5 T. Maenam Khu, mp *C) 27 27
A Pluakdaeng,
Rayong 21140 Thaltand
Location Oven Room
Ref. Std IDNo : @
Recelved Order : 21 March 2024 H iz Calibration Polnt
Calibration Date : 21 Maich 2324 e Posltlon (180)°C (104)°C
Amblent Temperature ; (26+10)°C s i{
Relatlve Humidity : (50+30)% ’ 1
by : Man pat oo ° 18-18RTD-02
Callbrated by : an Pattanapongpalboon 3 18-18TC-03  18-18RTD-03

&;: y 4 18-16TC-04  18-18RTD-04
£ Probe ion Details : Dil i of CI :

Approved by : 23-18RTD-06

Approved Signatory = 50 eom D= 040 m
() Pomnthippa Tameyakut b= 50 om W= 056 m '; 1:-::1:;-2: z::RTD-g;
() Unnopphal Harachai €= 50 em H= 048 m :e'mTC:OQ 1&.132:3:09
(V) Suwit Imjai Capacily = o011 m? g

Issue Date : 22 March 2024

The Uncertalnties are for a probabllity of app. 5%

This cerlificale may nol be reproduced olher han In fult excopt with the prior writien
Approval of the head of Corporate Services 3 : Equipment Calibralion and Tesling Services.



TECHNOLOGY PROMOTION ASSOCIATION (THALLAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

Equlpment : Hot Air Oven
Condltlon As-Recelved Used ltem Page: 3of3 $14/4 PATTANAKARN ROAD SO! 18, SUANLLANG, SUANLUANG BANGKOK 10250
Reference : 2403-05630C-1 TEL 0-2717-3000 FAX. 0-2719-9484
Result of Callbration :- (") Without Adjustment
Function of UUC* : Temperature Source
Fresh alr setling : Close Cert No : 23TW168
Callbration  UUC* iemperature Iemperature  Overall Page.: 10f 2

Point Setting stabllity uniformity Factor . .

r°c) (°C) (c) ¢« Certificate of Testing

2

180 0 1800 | 1800 Equipment : DO Meter
Callbration Uncertainty Manufacturer ; Ys|

Point REVIEW BY . T

Model : 5000-118V
i°ch 3 4 (+C)
104213 1036721103673~ 0.42 Serial No : 156102796 APPROVED BY
1800 11 IDNo : RYG EN0032 S“,O’\Iga
. i it LT

Average* : The average of 30 valuss in each position Received Date 21 July 2023 ! T TCAL DATE Z 1IN
Temperature stablllty : One-half of the grealest i of al any one sensor
T : The maximum di of at any sensors and the measured Test Date : 24 July 2023
temperalture at the reference location which are observed at the same time or at as close an observalion time as Relerence : 2307-0713DSC-1
possible to ine the P pattemn or ity within the chamber under sleady-state conditions . .
Overall Varlallon : The Difference of the and minimum throughout observation Submitted by : ALS Laboralory Group (Thailand) Co Lid
UUC* : Unit Under Calibration Rayong Branch
Note : The reported unceriainty of measurement was Included stabliity and excluded uniformily 616/10 Mao 5, T Maenam Khu, A Pluakdaeng,

Rayong 21140, Thailand
The repored uncertainty of measurement was based on a slandard uncertainty multiplied by a coveraga yong ailan

factor k, providing a level of cenfidence of approximately 95 % Laboratory Condltlon : Temperature (25+5)°C
Humidity (50 + 20) %
-000- Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Madification Method

Tested by : Walalak Sirithean

Sailhio

Approved Signalary

Approved by :

{ alee Bulkruea
(V') Sailhip Meangmai
() Warakom Lemgaglrakul

Issue Dale : 26 July 2023

¥ 0320211
TECHNOI OGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATL M RVICES 3 EQUIPMENT €A1 INRA TTON AND JESTING ICES
SUAPATTA N ROAD SO IR SUANTUANG SUANTL ANG RASNGKOR 1290
Cert.No : 23TW168 R T A PN TR (¥ 8]
Page:2of 2
Condition of Lhis result of calibration Cort No: 23LM125
Page: 10of 2
1 Reference Standard Insirumants : Certificate of Calibration
This certification is traceable to the Inlemational System of Unit through the reference slandards
laberalory of Industrial Calibration Cenler, T molion ialion (Thaitand-Japan)
Instruments Serial No 1D No. Certificate No Due Date Equipment : DO Meter with Sensor
1) Buretle - 130BU1D 23CG1172 22 Mar 2025
Manufacturer : YS8I
2) Balance 1126143784 140RC004 22MMS0 20 Sep 2023
2 Standard Materia :- Model : 5000-115v
Material Manufacturer LotNo. Assay Serial No : 45E102796
Sodium Thiosulfate pentahydrate Merck AM1763316 100 2%
ID No. : RYG EN0D032
Result : Dissolved Oxygen Meter Adjustment With Air 100 % N
Submitted by : ALS Laboralory Group {Thailand) Co Li¢
Dissolved Oxygen Probe No : 15E100464 Rayong Branch
616/10 Moo 5 T Maenam Khu, A Pluakdaeng,
Titration Method DO Meter Rayong 21140 Thailand
Standard Deviation N " o
(Azide ModIfication Method) Reading Location : TPA On Sile Calibralion Laboralory
(mg/L) (mait} (mg/L) Received Order : 25 July 2023
81 7 Calibraled Date : 27 July 2023
8 81 00055 Amblent Temperature ; (25:10)°C
Relative Humldity : (50+30}%
AC Line Voliage : (220:x22)V
This reporl was certified only for the instrumenl we tesled It is allowable to use for study Calibrated by : Preecha Hiahib

the system efiiciency, The environmenial impacl control and present to organization it may concerned
Inlend to use for adverlising and referral purpose is prohibited This reparl may nol be reproduced
other in full,without written approval of the laboratory

Approved by 4{%“./

Approved Signalory
( ) Pomthippa Tameyakul
{ ) Malee Bulkruea

-oflo- {7 ) Suwit tmjai

Issue Date : 31 July 2023

I he Uncertainties are for o confidence probability of approximately Y36

Ths c2m0icate 5y 8% b reprodied wrerizan ir fab esees stk the pe.of 8 atten

3 |¢! Apprwal ol b Ls wrai e 1 e Calilran o]

a 1172155 A 0053616

s




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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 - ac T T eas
TEL 0-2717-3000-23 FAX 0-2715-9484 CALIBRATIGN 0008
Equipment : DO Meter wilh Sensor Cert. No : 23LM125
Used ltem Paga: 202
Reference : 2307-0713DSC-2
Procedure Used :-
Calibralion were conducled using in-house calibration p CP-OT01 ing to ison with Certificate of Calibration Cert No : 25LM10
ial Plalinum i Tt ( IPRT } inlc Temperalure Balh Page: 102
The lemperature scale used was based on ITS-80
CondlItion of Lhis result of calibration
1 Reference slandard instrument:-
Instrument Serial No. Cert. No. Traceable Dug Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023 Equipment : DO Meter with Sensor .o Photchana$
2. This certificale is valid only lo lhe ilem calibraled on dale and place of calibralion
3. This cerfificalion is raceable 1o the Inlematicnal System of Unil Manufacturer : YS| P é
Remark : TPA : Technology Promofion Association ( Thailand - Japan ) APPROVED BY
Result of Calibration :- Model : 5000-115V
Function : Temperature measuremenl
o ) SIN : 1228475367 Serial No : 156102796 wixTCaLpare | 20007126
¢ uuer Error Uncerainty Goverage
Point Depth Temperature Reading Factor IDNo : RYG_EN0032
(°ch (mm ) r<ch (*C C (2<C) k
2000 100 1991 -0101 015 200 Submitted by : ALS Laboralary Group (Thailand) Co ,Lid
. L (Rayong Branch)
UUC®: Unit Under Calibralion 616/10 Moo 5 T Masnam Khu, A Pluakdaeng,
The reported uncertainly of measuremenl was based on a slandard uncertainly mulliplied by a Rayong 21140 Thailand
coverage factor k, providing a leve! of confidence of approximalely 95 % Location TPA On Site Calibration Laboralory
-000-~ Received Order : 17 January 2025
Calibrated Date : 20 January 2025
(26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220:22)V
Calibrated by Warakomn Lerngagtrakul

Approved by : M

Approved Signatory
( ) Chakrit Waewwanjua
(V) Suwit Imjai
() Kunchit Prompral

Issue Date : 23 January 2025

The Uncertalntles ars for a confidence probabllity of approximstaly 95%

This
y d
4 1158515
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
Equipment : DO Meler wilh Sensor Cort No : 25LM10 CORPORA FE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Condition As-Received : Used llem Page: 20l 2 534/4 PATTANAKARN ROAD SO1 18 SUANLUANG, SUANLUANG BANGKOK 10250
Reference : 2501-0600DSC-2 TEL 0-2717-3000 FAX 0-2719-9484
Procedure Used :-
Calibration were conducled using in-house calibrali dure CP-OT01 ing to i wilh
Platinum Resistance Tl (IPRT y into T Bath Certificate of Testing CorlNo:: 25TW1S
The lemperalure scale used was based on ITS-90 Page: 10f2
Condition of this result of calibration
1 Relerence standard inslrument:- Equipment : DO Meter
Instrument Serial No. Ceort. Na. Traceable Due Date
1) Digital Thermomeler 2188080 2411022 TPA 17 Sep 2025 Manufacturer : YS!
2 This ceriificale is valid only to the ilem calibrated on date and place of calibration Modal : 5000-115V
3 This cerlificalion is raceable to the Intemational Syslem of Unit. Serial No : 15E102795
Remark : TPA : Technology Promalion Association { Thailand - Japan )
{*) Wilhoul Adjusiment ID No. : RYG_EN0032
Function : Temperalure measurement Received Date 17 January 2025
was connecled wilh
Cali . N vucr Eror Uncertain Coverage Test Date : 20 January 2025
Paint Depth Temperature Reading Uncertainty. Factor Reference : 2501-0600DSC-1
c (mm ) c (c) ey (£°CH k Submitted by : ALS Laboratory Group (Thailand) Co ,Lid
2000 60 20002 1981 015 200 (Rayong Branch}
UUC* : Unit Under Calibration 616/10 Moo 5, T Maenam Khu, A Pluakdaeng,
Rayong 21140, Thailand
The reported unner!a!nky of measurement was based ar? 2 standard uncertainty multiplied by a Laboratory Condition : Temperature {25+ 5 ) °C
coverage [actor &, providing a level of confidence of approximalely 95 % Hurmidity (50%20)%
Test Procedure : In - house method ~CP-CHS
-o0o- by C: ison Technique with Azide jon Method
Tested by : Walalak Sirithean

Stk

Approved Signalory

Approved by :

( )Pomthippa Tameyakul
( )Ponpan Paipim
(V') Saithip Meangmai

Issue Date : 21 January 2025



Cert No : 25TW15

Page:20l2
Condition of this result of calibration
1 Reference Standard Instruments :
This ification is ta the i System of Unil through lhe reference slandards
[aboratory of Industrial Calibralion Center, T Pr ion ialion (Thailand-Japan)
Instruments Serial No ID No Certificate No. Due Date
1 Buretie - 130BU10 23CG1172 22 Mar 2025
2 Balance 14233821 110RCO001 24MM131 04 July 2025
2 Standard Malerial -
Material Manufacturer Lot No Assay
Sodium Thiosulfate 5-Hydrale AR KEMAUS 2203162447 99 6%
Result : Dissolved Oxygen Mater Adjustment With Air 100 %

Dissolved Oxygen Probe No : 15E100464

Titration Method DO Mster
Standard Deviation
(Azide Modification Method) Roading
(mg/L) (mglL) (mgiL}
820 820 00084

This report was cerified only for Lhe inslrument we lesled It is allowable to use for study
Intend lo use for advertising and referal purpose is prohibited This report may not be reproduced
other in full, wilhaul writlen approval of the laharatnry

-o0o-
Equipment : Low Temp Incubalor Cert. No : 24TM1663
Condition As-Received :  Used Item Page: 20f 3
Reference : 2411-00020C-1
Procedure Used :-
Calibration were using calibrali CP-OT02 based on TLAS G-20 according lo direct
measuremenl method with Dala Acquisition which wilh i T Deteclor ( RTD )

The lemperature scale used was based on ITS-90
Condition of this result of calibration
1 Reference slandard instrument;-

Instrument Serial No. Cert. No. Traceable Due Date
1) Dala Acquisition MY44073381 24LM73 TPA 18 May 2025
2 This cerificate is valid only lo he ilem calibrated on dale and place of calibralion
3 This certificalion is lo the I System of Unit

Remark : TPA : Technology Promolion Association { Thaitand - Japan )
() Without Adjustment

Function of UUC™ : Temperature Source
Fresh air setting : Close
24 25
55 53
221
Position : Ref. Std.
" IDNo :
1 1RTD-2/1
3 22-01RTD-03
4 1RTD-2/4
5 1RTD-2/5
7 23-01RTD-07
Probe Installation Details : Dimenslon of Chamber : 8 JRTD-2/8
a= 10 om D= 060 m 23-01RTD-09
b= 10 an = 10 m
c= 10 an H= 12 m

Capacity = 972 m*

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVIGES 3: 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 no: 2emwiess

Page: 10of3
Equipment : Low Temp Incubalor 7; -
REVIEWRY .0 ./,Z.La(f
Manufacturer : Memmert
Model : IPP750 APPROVED BY
Serial No : V818 0084
- . 01/05/26
ID No. : RYG_ENO154 NEXTCALDATE  MUAMIEY
Submitted by : ALS Laboralory Group (Thailand) Co ,LId Rayong Branch
616/10 Moo 5, T Maenam Khu,
A Pluakdaeng,
Rayong 21140, Thailand
Location BOD Room
Received Order : 01 November 2024
Calibration Date : 01 November 2024
Ambient Temperaturo : (26 £ 10 ) °C
Relative Humldity : (50+30)%
AC Line Voltage : (220:22)Vv
Calibrated by Krisda Malee
chi
Approved by : Un
{ )} Ponpan Paipim
{ ) Suwit Imjai
{v/) Kunchit Prompral
Issue Date 07 November 2024
The Uncertaintles are for a confldence prababllity of approximatety 85%
This certiticats may not be reproduced ather than In full except wih Ihe prior writtsn
Appiaval of Ihe head of Garporate Servicas 3 Equipment Cafibratian and Teslmg Services
Equipment : Low Temp Incubalor Ceart No: 24TM1663
Condition As-Received : Used Iltem Page: 30l3
Reference : 2411-00020C-1
Result of Calibration :- (*) Wilhoul Adjusiment
Temperalure Source
Fresh air setting : Close
Calibration  UUC* uuc Temperature lemperature  Overall
Point  Setting stability uniformity Factor
i°CcH (°ChY c (£°CH {°C) [0} k
200 200 2
Calibration N
. Uncertainty
Point
f(°ch 3 4 5 6 (4°CH
19782 20056 200261 20033
Average* : The average of 30 values in each position
Temperature stabillty : One-half of lhe grealesl i i of at any one sensor
T i ity : The i i of es5 al any sensors and lhe measured
lemperature at the reference location which are observed at the same lime or at as close an observation lime as
possible to ine the pattem or ity wilhin the chamber under steady-state condilions
Overall Variation : The Difference of the i and mini hi observalion

UUC* @ Unit Under Calibration
Note : The reporied uncerainty of measurement was included stabilily and excluded uniformily

The reported unceriainty ol measurement was based on a standard uncertainty multiplied by a coverage
factor k, praviding a level of conlidence of approximately 95 %

-o0o-



TECHNOLOGY PROMOTION ASSOCLATION (THAILAND-JAPAN)

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 [R—
TEL0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration CortNo ; 24CG3711

Page: 10f2

Equipment : Buretie .,

REVIEW BY ﬂaﬂ/ta[’
Capacity : 50 mL
Serial No : APPROVED RY
1D No : RYG END216

NEXT CAl DATF 24/09/25
Manufacturer : Witeg
Made in : Gemany
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
Relalive Humidity : (50 + 10) %
Barometric Pressure : 756 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Sa-ngeunkam  Wongsa

Approved by 8JI/

Approved Signalory
{V/) Srisuda  Khamtha
{ )Ponpan Paipim
{ ) Unnopphol Harachai

Issue Date : 24 September 2024

‘The Uncertainiles ere for 2 p ty of app 5%

This cerificale may not be reproduced other than In full, except with 1ho prot written
‘Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUIANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration Cort. No: 24TME34

Page: 10of 3
= ! Thanitalt
Equipment lot Alr Oven REVIEW BY éa/(/fa ,
Manufacturer : Memmert :
Model : UF 110 APPROVED BY
Serlal No : B423 0853
NLXT CAL DATE 21 /03/25
IDNo : RYG_EN0213
Submitled by : ALS Laboratory Group (Thalland) Co ,Lid (Rayong Branch)
616/10 Moo 5 T Maenam Khu,
A Pluakdaeng,
Rayong 21140 Thalland
Location : Oven Room
Received Order ; 21 March 2024
Callbrallon Date : 21 - 22 March 2024
Amblent Temperature : (26+10)°C
Relatlve Humidlty : (50£30)%
Callbrated by : Man Paltanapongpatoon

Approved by &M

Approved Signatory
{ ) Pornthippa Tameyakul
Unnoppho! Harachai

/) Suwit Imjai
Issue Date : 23 March 2024

The Uncertalntiea are for a probablilty of 95%
™

Equipment : Burette Cert No : 24CG3711
Receivad Date : 19 September 2024 Page.: 2 of 2
Condition As-Received ~ Used llem

Calibration Date : 24 September 2024

Reference : 2409-0756DSC-3

Condltion of this result of calibration

Relerence Slandard Instrumenls :

instruments Model Serial No.  ID.No. Certificate No. Traceability = Due date
1) Balance XP205 B134206712 140RC007  24MM316 TPA 15 July 2025
2) Data Logger HL-20D 20683159  140EC012 23H2174 TPA 10 Oct 2024
3) Thermometer - 1594592  140EC010 241175 TPA 20 Feb 2025

2 The cerlificate is valid only to Lhe ilem calibraled on date and place of calibralion
3 True value is converled lo true volume at the slandard temperalure of 20 °c

Calibration result :

Nominal capacity Reading Uncartalnty k
{mL) (mL) (tmL) Factor
10 10 0259 0 0082 200
20 200214 00085 200
30 30 0008 0.0089 200
40 40 0003 00094 200
50 499988 oo 200

Remark mL = cm’

The reported uncerlainty of measuremenl was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 35 %

-00o-

Equipment : Hat Air Oven Cerl No: 24TM634
Condltlon As-Recelved :  Used Item Page: 20f 3
Reference : 2403-05630C-3

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according {o direct measurement
method with Data isition which with Te Detector ( RTD ) and
Thermocouple Type T.

The temperalture scale used was based on ITS-80
Condlilon of thls resuil of callbration
1 Relerence slandard instrument:-

{nstrument Serlal No. Cert. No. Traceable Due Date
1) Dala Acquisition MYS57013711 23LM115 TPA 11 Jul 2024

2 This certificate is vatid only to the item callbrated on date and place of callbration
3 This certification is traceable to the International System of Unit
Remark : TPA : Technology Promotion Asscciation { Thalland - Japan )

Result of Callbratlon :- (-} Without Adjustment
Functlon of UUC* : Temperature Source
Fresh alr selting : Close
Beginning Finlshed
femp {“C) 27
RELHumid { % ) 59 59
AC Supply ( Volt } 224
Ret. Std. ID No.: @
Callbratlon Point
Posltlon:  (180)°C (104)°C
18-18TC-02  18-1BRTD-02
18-18TC-03  18-18RTD-03
4 18-186TC-04  18-18RTD-04
Frobe Detalls:  Di ion of 5 16-18TC-05  18-18RTD-05
a= 50 em D= 040 m 6 18-18TC-06  23-18RTD-06
b= 50 em W= 056 m 7 18-18TC-07  18-18RTD-07
= 50 om H= 048 m 8 18-18TC-08  22-18RTD-08
Capacily = 011 e 9 (ref ) 18-18TC-08  18-18RTD-09



Equlpment : Hot Air Oven Cert No: 24TM634
Conditlon As-Recelved : Used Item Page: 30of 3
Reference : 2403-05630C-3
Result of Callbratlon :- () Without Adjustment
Function of UUC* : Temperature Source
Fresh alr setling : Close
Calibration  UUC* uuc- Temperature Temperature  Overall
Point Setting Reading stabllity uniformity Factor
(°c) (°cy (°C) (£°C) (°c) c k
1040 1040 1040 0085 052 090 2
1800 1800 1800 020 12 20 2
Cafibration Uncertainty
Point
{°C) 1 2 [
1040 104 189 103 508 042
1800 180701 179239 179935 11

Average* : The average of 30 values in each position

Temperature stabllity : One-half of the greatest of 2t any one sensor

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed al the same tme or at as close an observation time as

possible lo ine the pattemn or ity within the chamber under steady-slate conditions

Overall Varlatlon : The Difference of the maximum and minimum throughout
uuc* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity

The reporled uncertalnty of measurement was based on a standard uncertalnty multiplied by a coverage
factor k, providing a level of confidence of approximalely 95 %

-o0o-

@ 'SCG Metrology

SCI ECO Services Company Limited

NSCTISLTIS 47025
33/2 Moo 3, T Banpa, A Kaengkhal, Saraburi 18110, Thailand CALIBRATION 0224

Certilicate No. T250454 Page 20f 3

Calibration Report

Equipment Chamber (Oven )
Date of Calibration 19 March 2025
Environment Temperalure : 26.5-26.9 °C

Line Voltage : 223.9-231.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1 This equipmenl was calibraled by insert nine resistance thermometer detectors inlo its chamber |, the other one
resisonce thermameler delector use for ambient The calibralion was done in accord.ng
to WI-120 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 )

All data show below were final values and the initial data from customer request  The temperature scale used
was based on ITS - 90
2 Reference Standard Instrument :

Instrument Model Instrument No Cerlificute No Due Date
RTD 100 ohm 27-(CHI-10) T240709 19 April 2025
DATA LOGGER 34970A T149 T240709 19 April 2025
3 This certificale is wraceable 1o :
National [nstitute of Metrology ( [hailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244 )
4 Condition of calibrated jlem : good
Equipment Description :
Time Conslant 1 Hour 44 Minue Al__104°C
Fresh AirDamper [ JOpen [ Min  [] Medium [ Max
Close
[INot Available
5 Adjustment :
() without adjustment ( X ) after adjustment

Approved Rv 4"

FM-L15 L1B/18-DK-66

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T Banpa, A Kaengkhoi, Saraburi 18110, Thailand
Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100

Bangkok Tel: +668 9205 6851, +669 8247 2360
Websile : www scieco co th  E-Mail : calibrale@scg com

Certilicate No, T250454 Page 1 of 3

Certificate of Calibration

Equipment Chamber ( Oven )
Manufacturer MEMMERT
ROVIEWBY Thaw
Model UF 110
APPROVED BY
Serial No. B423.0853 ' I
nexteaL pate 1310uI3k
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 )
A
Approved By menthai Suriyawong (Site Calibration Manager)
Date of Issue 2 1MAR 2025
The inties are fora probabillty of appi 95%.
This Certlficate is issued In wilh the of granted by the Thal Laboratery Accreditation
Scheme which has assessed lhe measurement capabllity of the yand lis 1o natlonal

and lo the unlls of measurement realized al the comesponding national standard laboratory This certificate may not be
reproduced other than in full except with the prior written approval of the Matrology

FM-L14 T19118-08-06

@ lSCG Metrology

SCI ECO Services Company Limited

NSC TISI TiS 17025
33/2 Moo 3, T Banpa, A Kaengkhoi, Saraburi 18110, Thaland CALIBRATION 0242

Certificate No. T250454 Page 3of 3

Calibration Report

Chamber Edge

w

Remark :  niemal Dimensions of Chamber : W (Witih) =55 ¢ H (Highl) = 48 ¢m end O (Depth) = 20 cm
Size of Installed $tandard 3ensor number 27 CHL lo number 27-CH8 @ =5cm b=5cm and c=5cm

Size ol Installed Standard sensor number Z7-CHa : Wi2 = 56 0N 12, 12 = 48 cmJj2 and D/Z = 40cm.2

Measurement Rasulls

Average Standard Reading a1 each position {*C)

Callbration Potnt 27-CH1 27-CH2 27CH3 27CH4 27-CH5 27-CHE 27-CH7 27-CHB 27-CHY
104 10384 104 10 104 10 104 48 10373 10414 10395 10357 10422
180 7941 17992 180 80 18137 17954 17952 17962 17941 18031
Chamber { Oven ) Temparature Distribution
Coversga
Setllng °C Uncertsinly (£°C)
Min,Max  Average Factork
1040 1039,1041 1040 10401 008 065 042 200
1800 1800 18001 017 126 049 200

The quoted uncenainty exclude “undormity”

“The result of test was tound accurate as shown on date and place of test only
The reported expanded uncertainty i based on a standard uncertainty multplied by a coverage factor k which lor a t-distribution, providing
a level of confidence of approximately 95 %

S

FM-L15 [18/18-08-66

Approved



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-9484

NSCTISLTIS17025
CALBRATION 0008

Certificate of Calibration

Equlpment :
Manufaclurer :
Model :

Serlal No. :

ID No. :

Submitied by :

Locatlon :

Recelved Order:
Callbratlon Date :
Amblent Temperature ;
Relatlve Humidity :

Callbrated by :

Approved by
{ ) Pornthippa Tameyakul

() Unnopphol Harachai
(f Suwit Imjai

Issue Date :

Cert No: 24TMB35
Page: 10of 3

Waler Bath ZZQ/{/?Q /{,/

Reviewmy  fPUATEEL
Memmert ;
WNB22 APPROVED BY [ ’
L513.0648 21/09/25

NEXT CAL DATE
RYG_EN00&1

ALS Laboratory Group (Thailand) Co ,Ltd {Rayong Branch)
616/10 Moo 5, T Maenam Khu,

A Pluakdaeng,

Rayong 21140, Thailand

Wet Chemistry Lab

21 March 2024
21 March 2024
(2610)C
(50£30)%

Man Patlanapongpalboon

Sl

Approved Signatory

23 March 2024

Tha Uncartalnties are for a

probability of app 5%

Equipment : Water Balh Cert No: 24TMG35
Condition As-Recelved : Used Item Page: 30f3
Reference : 2403-05630C4
{*) Without Adjustment
Function of UUC*: Temperature Source
uucr vucr
point Setting Reading Positlon Trmm——
°C (°C) (°CH 1 | 2 | 3 | 4 Siret}
850 850 850 84428 | 84424 | 84489 | 84507 84 477 018
Callbratlon  ormity — stabiiity

point Faclor

(°C) {°C})

850 019

Average" : The average of 30 values in each position
L : The i i of

at any sensors and the measured temperature

at the reference location which are observed at the same time or at as close an observation time as possible

1o the pattem or hc

within the chamber under steady-state condltions

Stabliity : One-hall of the grealest i of
UUC* : Unit Under Calibration

Ire al any one probe.

Note : The reporled uncertainty of measurement was included stability and excluded uniformity

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

-000-

Equipmeni Water Bath Cert. No : 24TM835
Used llem Page: 20f3
Reference : 2403-05630C-4
Procedure Used :-
Ci were using inhouse calibration pi CP-OT04 Based on ASTM E715 according

to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermomeler ( IPRT )
The temperature scale used was based on ITS-90

Condltlon of this result of callbration
1 Reference standard instrument:-

Instrument Serial No. Cert, No. Traceable Due Date

1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024
2 This certificale is valid only to the item calibrated on date and place of calibration
3 This cerlification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Assoclation ( Thailand - Japan )

{ ~) Without Adjustment

Functlon of UUC* : Temperalure Source

°C %RH { Volt }
Beglnning of Callbration 25 55 222
1ed of Callbration 25 57 223
itlon =
Positlon IDNo:
1
2
5(ref)
Front

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T Banpe, A Kaengkhoi, Saraburi 18110, 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 : calibrate@scg com

©ISCG

Certificate No. T241120
Certificate of Calibration
Equipment Chamber ( Cold Room )
Manufacturer MODULAR
Model IREVCOHCOO REVIEW BY
Serial No. CO00351459 sproveom
fy\ laz’w

NEXT CAL DATE
RYG ENO0184

Customer Code
1D No. T1939A5

Customer

ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
616/10 Moo 5 T.Macnam Kbu,

A.Pluakdaeng, Rayong 21140

Customer Location : Laboratory

Date of Receipt 5 Junc 2024

Calibrated By Sujjar Naknakred ( Site Calibration Manager )

Approved By

Date of Issuc 17 JUN 202

The uncertainties are for a confidence probability of approximately 95%

This Cerlificate is issued in wilh the itions of

granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its ility lo ized national standard:

and 1o the unils of realized at the
reproduced olher Lhan In full except with the prior written approval of the Metrology

national standard laboralory This ceificale may nol be

[N RENTERE =2

Page 1 of 4

L/&;fﬂ;{LH"rcm:hn Phisassutthiku! (Temperature Catibration Manager)



@‘SCG Metrology

SCI ECO Services Company Limited
33/2 Moo 3, T Banpa, A Kaengkhoi  Saraburi 18110, Thaliand

Certificate No. T241120 Page 2 of 4

Calibration Report

Equipment Chamber ( Cold Room )
Date of Calibration 11 June 2024
Environment ‘Temperature : 23.1-24.1 “C

Line Voltage : 222.3-2263 ¥
Relotive Tlumidity : 55-65 %RH

Condition of this results of calibrativn :
This eguipment was calibrated by insert ninc standard thermocouples ype T inlo its chamber |, the other one

standard thenmocouples type T use for ambieni temperature measurement  The calibration was don in uccording

1o WI-T20 ( based on ASTM L145-94 ( Reapproved 2001) and AS2853-1986)
All daw show helow were final valucs and the initial datw from customer request The Leinperature scale used
was based o 1TS - 90

2 Relerence Standard Instrument ;
Instiument Mode! Instrument No Certificate No Due Daie
ic INPET I'NI6I-TNITO T240713 19 April 2025
TC TYPET TNI171-TNISU T240713 19 April 2025
DAIA LOGGER 34970A T149 T240713 19 April 2025
3 This centificate is traceable 1o :

National Insttate of Metralopy ( 1hailand ) through Metrological Center { NSC-TISI-TIS (7025 CALIBRATION 0244)

IS

Condition of calibraled item : good
Equipment Description :

Tiine Constant 3 Hour __ 30 Mmue m__ 3 “C
Fresh Air Damper [ JOpen  [Min  [] Medwm [ Max
Close
ol Available
5 Adjustmenl :
() wiliout adjustment { X ) afier adstment

Approved

TM LIS TR TN D8 b0

Ay
@)‘ SCG Metrology

SClI ECO Services Company Limited
33/2 Moc 3, T Banpa, A Kaengkhoi Saraburi 18110 Thailand

Certificate No.' 1241120 Page 4 of 4

Calibration Report

Measurement Resulis:

Average Standurd Resding o cuch position (°C)

Culibration Poinl TN161 TNI162 TNI63 TN164 TNI63 INI66 1N167 TNI68 IN169 TNIT(
275 2% 27 27 299 235 309 3 305 290
TINITE INTI2Z TNI73 TNI?74 INITS INI76

3139 3ol 292 281 lay Ja

ChombUer ( Cold Ronm ) Temperature Distribution

* The guoted uneentainty exclude ' umionity

The calibratson resull apply only

bov e calibrated wem

The result of Lest was Tound accurate as shown on da

and plaes of 1es: only

The reparted expanded wncenainty s based @ a ste

«d uncenzinly multplied by a coverage faztor £ whish for & (istnbatier. prosiding

< level of confidznes of sl 9 4

T,
Approved By. I //ﬂ//

3SR R IR RTINS

©

Certificate No. T241120 Pape 3 of 4

‘SCG Metrology

SCI ECO Services Company Limited
33/2 Moo 3, T Banpa A Kaengkhoi, Saraburi 1€110, Thail«nd

Calibration Report

0A

8F

12F

6 s 5A
C=Cenwe, F=Cenireof Face A=Corner, E=Cenlre of Fdge

1C TN161 1lF = TNI71
24 TN162 12F = TNI72
3A IN163 13A = TNI73
qF TN164 14A = TN174
5A I[N165 15F = TNI75
6A TN166 16E = TNI76
s TINIGT

8F = TNIGE
9A 'IN169

10A = IN170

Approved By @%ﬂg\t—//

EMCLIZNL s-tX-6n

DKSH

Certificate of Calibration

HSCTI T 70
Equipment: SPECTROPHOTOMETER Certificate No:  C06230441
Model: DRB000 Issued Date: 19 September 2023
Serial No {or ID }: 1627845 (RYG_END037) Job No: WO-00005382
Manufacturer: HACH Page: 10f 3
Condition: In Condition
Customer. ALS Laboralory Group (Thailand) Co..Ltd {Rayong Branch)

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

REVIEW BY
Environment Condition: Tempsrature 238 °C APPRDVED BY
Humidity 653 %RH NE x?r"gﬂ OATE 18 ’-) {ZS
Callbration Place: ALS Laboratory Group (Thailand) Co ,Ltd (Rayong Branch) (Wet Chemislry)

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

Calibration By: Mr Natiapal Rungrueang

Calbration Date: 18 September 2023

The Method used: In house method, CAL-WH-24, base on ASTM E 275-08 and ASTM E 367-04
Traceabliity: This certi is to the CRM mai by Natlonal Instilute of Standards and

Technology (NIST) through Steme Scienlific Limited
The standard for Wavelength Cerlificate No 111583 and 111584
The standard for Pholometric Certificate No 9114984 and 111588
The standard for Stray light Cerlificate No 111586 and 111585
The standard for Speciral resolution Certificate No 111587

(Mr Natiapat Rungrueang) (Mr. Nitinun  Srihawan)
Person In charge Authorized signatory

This certificale Iu issued tha unity of measurement accoraing Lo the Inlematianal Syatem of Units (S) N providea teceability of measuramanl o Intamabanal o
national elandard or ofher recognizad netional stendard laboratones

‘The messuramant mosrtaty stated b tha exnarcded uncartainty which i obtzmed from the standard uncartainty muRiphed by the coverspe lactof (k=) lo
Provide u leval of confidence of approximataty @5% 1 ia delermined In accordancs wrh Ine Guide fa Expreaalon of Uncertainty b Measurement (GLM)

These rssulls may bo flected by devinlions from specifind condiions The resuits raiate ordy (o e Hiams tssted caBiratod or samptod The repod hal aat be
mproduced mxcapt In ufl withoun approvel of DKSH Technology Limitod
VA Reacasars owHilad dofm
DREH Tachngingy Limitest

10220
2559 Sudnsmvil R, Bangcrk, Prumiyanang. Bangiuak 16280
: o

Delivering Growth - in Asia and Beyond CAL-FM-C06-15: 12 Sep 2022



DKSH

Cortificate No : C06230441 Page 2of 3
Callbration Results:
Without Adjustment
‘Wavelength Accuracy (nm), The spectral bandwidth of Std at2 nm and UUC at2 nm
Standard Wavelength Unidt Under Callbration Comection Uncertalnty
418 61 4183 031 013
536 66 5366 006 013
637.98 6383 032 013
748 48 7487 022 013
807 03 807 4 £37 013
Photometric Accurety (Absorbance)
Wavelsngth Stendard absorbance Unit Under Calibration Correction Uncertalnty
0.0000 0000 0.0000 0 0045
02930 0289 0.0040 00045
420 nm
05168 0510 -0.0022 00045
1.0298 1028 00008 00045
0.0000 0000 © 0000 0.0045
02867 0283 0.0037 00045
440 nm
0.5073 0508 D 0017 00045
10083 1.007 00aD13 0.0045
0 0000 @000 0 0000 0.0045
02516 0250 ao0016 00045
465 nm
04585 0.462 -0 0025 00045
09334 0833 00004 0 D045
0 0000 0000 00000 00045
02461 0.245 00011 00045
546 1nm
04652 0466 -0.0008 00045
09488 0.846 00008 00045
0 0000 0000 00000 00045
02594 0.259 0 0004 00045
590 nm
0 5040 0505 -0 0010 00045
10032 1002 00012 0op45
0 0000 0000 0 o000 00045
02579 0257 00008 00045
0.4871 0487 00001 00045
09720 0971 00010 0 0D45
in heason moulad ovia
DKSH Tachnalogy Limited

10280
2573 Buanurmvi Roed, Bangerak, Phrakhunong. Bangkok 10200
" Emat

Dellvering Growth - in Asia and Beyond

CAL-FM-C0B-15: 12 Sep 2022

DKSH

JuAs9davanAiasTaSuInaan

olaniodlia: SPECTROPHOTOMETER 5u: DR6000
AsI98a ($u)
18 Sep 2023 swmsasndn
Unk ilnd
General
= O 1. mwsuyInueSoy
= [m] 2 mwdsen ( Telaiotn, mMulu-usniabo)
= fu 3 &y O — On wipo (On-Off Swicth)
= Jw} 4 1unn (Keypad)
=] rn 5.  wuma (Display, Screen Contrast)
n m 8. usasiuIvvh (Bettery Backup) >= 2 5 VDC
n n 7 dvnuifianalmuuiialu (Wavelength Control)
Iml n 8  srwuARu (Wavelength Check)
[l n 9 uvreriifiauss (UV < 3,000 hour)
@ n 10 wsiufiaug (Visible < 5,000 hour)
= o 11, wnsTavsudsuw (Carousel Module)
Pt Motar and Conductivity Metar
(] =] 12 Bi@ATvea ( Electrode and Connection Cable )
[m] [w] 13 azdursRzAIUTY Electrode (Level KCI)
O o 14 shilafiuaiu Electrode (Dust Prolection Hood)
[m] [m] 15 enfudifninem (Stand)
Turbidimetsr
o O 16, mrrmudidige (No Sample)
O [m] 17, SeUNSADETRIZUA (>= 2 5 Tuhu 3 0)
Autornatic tiatar
O a 18 dn Pislon Bureties
[m] [m] 19.  Fundlion Rinsing and Dosing
] (] 20 savesweauargUnsaulsenou
dougadaumsala :  *656 1nm=656 1nm
*486 Onm=485 Snm
fin Amanure maTuTal dvin
2535 S s, Bgcs b B a8
3 o0

Delivering Growth - In Asia and Beyond

gy WO-00005382
wumeuedos: 1627845

ATIRABU (§a)

18 Sep 2023 WIER
né bhlnd

7] w]

7] [m]

] m]

m] m]

& m}

m] m}

m} m}

7} m}

= [m] 9.2 Hours
=} [m] 741.5 Hours
=] mn

n [m]

mn mn

mn mn

n mn

n M

a m}

mn mn

M n

mn n
Mr Natiapat Rungrueang

Service Engineer

CAL-FM-R31-03: 20 Jul 2022

DKSH

Cerlificate No : C06230441 Page3of 3
Calbbration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Waevslength Unit Under Callbration Correction Uncertainty
0 0000 0000 00000 0 0080
235 nm
07355 0.737 -0 0015 00080
0.0000 0000 00000 0 0080
257 nm
08574 0857 0.0004 0 0080
00000 0000 00000 0 008D
313 nm
02884 0280 -0 0036 0.0080
00000 0000 00000 0 0080
350 nm
06374 0637 0.0004 00080
Stray ight =
Standard: cut-off UUC: Wavelength (nm) UUC: Trensmisslon (%T) Absorbance ( A)
28062+-011nm 260 6 13 1.88d
391.44 +/-011 nm 3814 13 1886
Spectral Resolution *
Nomtneal Concentretion 0.02 % viv Peek Trough Ratio SBW
Standard Wavelenglh (nm ) 268 85 266 69 138 200
UUC: Wavelength (nm) 2682 266 1
Std Absorbance { A) 04566 02780
Absorbance ( A) 0413 0300

Callbration Marked " Nol TIS| Accredited "in this Certificate have been included for completeness

i Aunoturs peTuclad éfim
DKSH Technokogy Limited

The End of Certificate

e
253 Sukumva Raad Brgchsk, Phrsktunong, Bengiok 10700

Delivering Growth - in Asia and Beyond

Equipment
Model:
Serial No {orID ):
Manulaclurer:

Condition:

Customer:

Callbration Place:

Calibration By:
Calibration Date:
The Method used:
Tracsabllity:

{Mr Preecha

Person in charge

DKSH

Certificate of Calibration

SPECTROPHOTOMETER Cerlficate No : C06250108

DR6000 Issued Date: 18 March 2025

1627845 (RYG_EN0037) Job No: WO-00064379

HACH Page: 10f3

In Condilion

ALS Laboralory Group (Thailand) Co.,Ltd chanas

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

APPROVED BY 9%—

CAL DATE [E'Oblbi\
Temperalure 244 °C
Humidity 808 %RH 35 %RH

ALS Laboratory Group (Thailand) Co ,Ltd (Rayong Branch)
{ Wet Chemislry Lab )
616/10 Moo 5 T Maenam Khu, A Pluakdaeng, Rayong 21140, Thailand

Mr.Prescha Phooarsai
18 March 2025
In house method, CAL-WI-24, base on ASTM E 27508 and ASTM E 367-04
This certificate is iraceable to lhe CRM maintained by National Institute of Standards and
Technology (NIST) through Stama Scientific Limiled
The standard for Wavelenglh Certificale No 111583 and 111584
The standard for Photomelric Cerlificale No 9114984 and 111588
The standard for Stray light Certificale No 111586 and 111585
The standard for Speclral resolution Cerlificale No 111587

e o’

(Miss Kaewkan Suradech}
Aulhonzed signalory

Ths cortdealo |5 133ued 1ha unlls of meBsuremont according 1o the Intemstonal System of Units (S1) ) provides traceabilily of measurement 10 irtematonal or

The moasurement uncarainty stalod is (ho expanded uncarwily which s oblabed frum the standard uncertainty mutpliad by the covarage factor (k=2) o
wovidu a fovel o confidence of approdmataly 95% 1L fs Q0l0NMINGd In Bocarance win the Gulde to Expresslon of Uncartainly In Mensuroment (GUM)

hase rasults may be aflecied by deviatans from specded condidons The rasulfs relale only o Ine rams (esied calimied nr sampled Tha cport stall not Lo
Feprudurced oacept in full waihoul epproval of DKSH Technology Limied

Delivering Growth - in Asiz and Beyond



Callbration Results:

Certificale No : C06250108

Without AdJustment
Wavelength Accuracy {nm), The epectral bandwidth of Std al 2 nm and UUC at2 nm
Slandard Wevelength Corecilon
41861 4185 011
536 68 5367 -0 04
637 98 6383 -032
718 48 748 8 -032
B07 03 807 5 -0a7
Pholometric Accuracy (Absorbance)
Wavelength Unlt Under Calibratlon Correctlon
0 0000 0000 Q0000
02930 0291 00020
420 nm
05168 0518 -0 0012
10298 1031 -0 0012
00000 0000 00000
02867 0285 00017
440 pm
05073 0508 -0 0007
10083 1009 -0 0007
00000 0000 00000
02518 0250 00016
465 nm
04595 0461 -0 0015
09334 0935 -0 0016
00000 0000 00000
024861 0246 00001
546 1 nm
04652 0466 -0 0008
09468 0948 -0 0012
0 0000 0000 00000
02594 0259 00004
05040 0505 -0 0010
10032 1004 -0 0008
00000 0000 0 0000
02579 0258 -0 0001
B35 nm
04971 0497 00001
09720 0973 -0 0010

whiin Raraomias immluial dafe
DKSH Technology Limled

e 10780
2503 Sukburmvil Rond Bangcheh Pvakharsng fangkos 10700
Prane Emn

Delwvering Growth - in Asia and Beyond

afiaintnelle; SPECTROPHOTOMETER

A523dau (5u)
18 Mar 2025

dund lini

wnsredaudnwiatasiadunaay

su DR600O

swnasta

General
=) [m] 1 ATWRNAATY
@ o 2 arwdenn ( gosldiaanne, mulu-uomadas)
= o 3 #my dn - e wdas (On-Off Swicth)
= o 4 1una (Keypad)
[m] 5 vud (Display, Screan Conlrast)
[m] O 6. ussswTvivh (Battery Backup) >= 2 5 VDC
[m] O 7 vauu\f'ianm'mm'mﬁu (Wavelength Conlrol)
[m] 8 Al (Wavelength Check)
= a 9 wnavrniflanay (UV < 3,000 hour)
= [m} 10 unamrimilauss (Visible < 5,000 hour)
= o 11 deeiauswdinntng (Carousel Madule)
pH Meter and Conductivity Meter
[m] [m] 12 audnTnan ( Electrode and Conneclion Cable )
[m] u] 13 sdudrsazawilu Eleclrode (Levet KCI )
[m] [m] 14 daflarfiurlatn Elecirode (Dust Protection Hood)
[m] [m] 16 aduiiiaTnse (Stand)
Turbidimeter
a [m] 16 AMAMUYUTAGER (No Sample)
m Iu] 17 ssfumafavsvzasu (>= 2 5 laufu 3 0)
Automnatic ttrator
M a] 18
m ml 19 Function Rinsing and Dosing
mn Iml 20 sruuMBRILYILREINs oW sENaL

486 Onm = 485 7nm

u3Sn Mamers nnluTall ¢in
DKSH Tochnoogy Limked

10260
2520 Sukhumvi Road Bavgcha, Phrakharong Bangkok 1026)
2578 7000

o Websio Iraieng

Delivering Growth - i Asia and Beyond

DKSH

Page 2of 3

Uncertalnty
013
013
013
013
013

Unceriainty
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045
00045

CAL-FM-C08-16 11 Mar 2024

DKSH

waiflunu; WO-00064379

wnmaAtay: 1627845

fA9da (§)

18 Mar 2025 VLD
ung lolnd
=] ]
=] ]
] a
o
= |}
n O
m [m]
A [m]

u} 13 5 Hours
=] [} 893 0 Hours
™~ m}

r M
mn mn
mn n
m mn
] [l
n n
n mn
[l [l
a [l

Mr.Prescha Phooarsai

Service Engineer

DKSH

Certilicale No : C06250108 Page3of 3
Callbration Results:
Without Adjustment
Pholometric Accuracy (Absorbance)
Wavealength Slsndard Unlt Under C: Garracllon Uncerlainty
00000 0000 00000 00080
07355 0738 -0 0025 0 0080
0 0000 0000 00000 00080
257 nm
08574 0857 00004 00080
0 0000 0 000 00000 0 0080
313 nm
02864 0290 -0 0036 00080
00000 0 000 00000 00080
350 nm
0B374 0837 00004 00080
Stray light *

Standard: cul-off UUC: Wavelangth (nm) UUC: Transmisslon (%T) Absorbance (A)
26062 +/-011nm 2608 17 1770
39144 +/-011nm 3914 14 1854

Speciral Resolution *
Nominal Concentration 0 02 % viv Paak Trough Rello SBW

Standard Wavelength ( nm ) 268 66 266 69 138 200

UUC: Wavelangth (nm) 268 2 2662

Sid Absorbance { A) 0 4566 02780

UUC: Absarbance ( A} 0413 0299

Calibralion Marked " Not TIS)

Delivering Growth - in Asia and Beyond

"in this Cerlificale have been included for completaness

The End of Certificate

GAL-FM COB-16 11 Mar 2024

DKSH

Certificate of Calibration

Represenl lo Certificale of Calibralion No ©29240007

Equipmenl: Block Digeslion Unit Cerlificale No  ©29240011
Model KT-20s Issued Daie: 22 March 2024
SenalNo (orID)  5720210009/5770200073 Job No: WQ-0002042¢
Manufaclurer Gerhardt Page: 10of4
Condition; In Condition Digestion Block 20 holes

Cuslomer: ALS Laboratory Group (Thailand) Co ,Lid (Rayong Branch}

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

Environment Condition:
Humidity:
Vollage

Calibration Place:

L
REVIEWBY Y.

Temperalure: 25 °C + 07°C

54 %RH % APPROVED BY

225 VAC £

41 %RH

17 VAC
NEXT CAL DATE

ALS Laboratory Group (Thailand) Co ,Lid (Rayong Branch)

{ Wel Chemislry Lab )
616/10 Moo 5 T Maenam Khu, A Pluakdaeng, Rayong 21140, Thailand

Calibralion By:
Calibralion Date:
The Method used:
Traceability:

M- Tharalhorn Phunook

11 March 2024

In hause melhod base on by companison wilh standard

This cerlificate 1s traceable 1o the St Units maintained by National Inslilute of

Melrology (NIMT), Thailand through N i Techiical Cenler Laboralory (NTL)
Cerhficate No : TC22/0080

(Mr Thanalhorn Phunook)

Person in charge

“he cerilcals  issuec the unils of Mmessurer w4

G

{Mr Udon Srichana)
Authorized signatory
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DKSH DKSH

Certriicate No : €29240011 Page 20of 4 Certificate No : €29240011 Page: 3of 4
Calibration Resuits:
Pre Calibrtion
M d Correction
Locations Desired Setling Indicaling Uncertainty
c c ¢y ol UUC *C)
c X))
15
AZ 212 15
A3 3891 181 15
8 Ad 3978 178 15
3851 15
3966
161 t5
83 129 15
Fig 1 Fronlview Ba 3916 18 s
[ T
$ 380 360 380 3007 07
3953
3956 15
c3 128 15
ca 3917 17 158
Cs 3903 103
O O O 3976 176
O 3966
O D3 15
D4 142 15
O D5 3936 136 15
O
O
O
Localion of slandard
Flg 2 Digestion block
Definitions
Indicating Temperatum: The average reading of indicaling device which forms the integral part 6f the Digestion biock
Meuasuned Temperature The average reading of work np standard al any pos 107 or location
Uhin Aoomine wmluiaf e 1350 Aot invTulAC d1de
DKSH Technology Limi DKSH Tachmology Limked
B e e B asary Ranghos 10280 B A Tamgeian Porabis g Bargos 10020
Elone 662519 TOW  Erm - Wonsie Ihanaiss Prone 6 J043 7030 Er ohicaialre ShAhcim  Wabwna wene chal uscerdl o a1ana
Delivering Growth - in As 3 and Beyond CAL-FM-C28-07 20 Jul 2022 Delivering Growth - In Asia and Beyond CAL FM-G20 DT 20 Jul 2022

DKSH DKSH

Cerlificate No : C28240011 Page: 40of 4
Calibration Results: unsIadauanmLASaIRIUANgULT
M red
. Desired Selling Indicating Uncertainty wufiluau WO-00020429
Localions c c ) uue *C)
c c ailaia%asiia: Block Digestion Unit gu: KT-20s
A1 3825 175 s wnuamaian: 5720210009/5770200073
A2 3824 174
3821
A4 15 A3I9ADY (3V) As7RdaU (de)
133 15
B1 3801 151 15 11 Mar 2024 swnRTINda 11 Mar 2024 MUK
B2 3801 e i Unf lahlna und iuni
a7es 135
3783 15 General
15
0 =] [u] 1 awlv o]
c1 * 39 151 1.5
c2 380 1 151 15 2] a 2 MAM5H1IU Main Swilch 2]
c3 sraB 139 o 3 n15¥i199u Seleclor Key @
3782 15
15 = [m] 4 mMiudnsHa Display =1}
o1 155 15 & o 5 @ Hole @ a
D2 3806 156 15
D3 3781 131 3 [u] 6  anwmiiln O Lt
378 8 2 u] 7 anmsiuain =
D5 15 )
m =] 8 anm=uwndau wanuiidunias =
The End of Certificate
dauusur

Mr Thanathom Phunook

Service Engineer

Delivering Grawth - in A+ 1 and Beyoid GAL FM-G29-07 20 Jul 2022 Delr eting Gruwit - n . 2nd Begond



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES Cert.No : 24TW201
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Page: 20of 2

TEL 027173000 FAX 0-2719-9484
Condition of this result of calibration

Cert.No : 24TW201 1 Relerence Standard Instruments

Certificate of Testing

Page.: 1 of 2 This certification is Iraceable 1o lhe Intermational System of Unit through the reference standards
laboralory of Industrial Calibration Center, T Promolion iation (Thailand-Japan)
Equipment : DO Meler Instruments Serial No ID No. Certificate No Due Date
Manufacturer : Mettler Toledo 1 Burette - 130BU10 23CGNT72 22 Mar 2025
2 Balance 14233821 110RC001 24MM131 04 July 2025
Model : Seven2GO S9
Serial No : C231550464
Material Manufacturer Lot.No, Assay
IDNo : RYG FS0801 .
Sodium Thiosullate 5-Hydrate AR KEMAUS 2203162447 99 6%
Received Date : 19 September 2024
Test Date : 20 September 2024
Result : Di: Oxygen Mster Adj With Air 100 %
Reference ; 2409-0756D8C4 N
Dissolved Oxygen Probe No.: 940132
Submitted by : ALS Laboratory Group (Thajland) Co ,LId Rayong Branch
618/10 Moo 5, T.Maenam Khu, A Pluakdaeng, .
B Titration Method DO Meter
Rayong 21140, Thailand thod Standard Deviation
(Azide Modification M Readi
Laboratary Condition Temperature (251 5)°C {Azide Modification Mothod) eading
Humidity (50+20)% (mgiL) (mg/L) {mgiL}
Test Procedure : In - house method : CP-CH9
by Comparison Technique with Azide Modi Melhod 818 818 00045
Tesled by : Walalak Sirithean
. This reporl was cerlified only far the instrument we lested I is allowable to use for sludy
Inlend (o use for adverlising and referral purpose is prohibited This report may nol be reproduced
Approved by :
Approved Signatory other in full, withoul written approval of the laboralory
{ ) Unncpphol Harachai
{ ) Ponpan Paipim
(V) Saithip Meangmai -o0o-
Issua Date : 23 September 2024

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2718-9484

Equipment : DO Meter wilh Sensor Cert. No : 24LM155
Condition As-Received :  Used Item Page: 2 of 2
Referenca : 2403-0756DSC-8
Certificate of Calibration  certNo: 2am1s5 Calibralion were conducted using in-house calibration pi CP-0TO1 ing to ison with
Page: 1of2 Induslrial Platinum i Th { IPRT ) inlo T Balh

The lemperalure scale used was based on ITS-90
Condition of this result of calibration
1 Reference slandard instrument:-

Equipment : DO Meler wih Sensor Instrumeant Serial No Cert No Traceable Due Date
1) Digilal Thermomeler 2188080 2311216 TPA 11 Ocl 2024
Manufacturer : Metiler Toledo 2 This cerlificate is valid only to the item calibrated on dale and place of calibration
3 This certification is traceable to the Inlemalional Syslem of Unit
Model : Seven2GO S9 Remark : TPA : Technology Premolion Association { Thailand - Japan }
(") Without Adjusiment
Serial No : C231550464 Function : Temperature measurement.
SiN : 940132
ID No : RYG FS0601 Immersion Standard uucr Coverage
Point Dapth Temperature Reading Error Uncertalnty. Factor

Submitted by : ALS Laboratory Group (Thailand) Co ,LId Rayong Branch Cc (mm} (*C) (°C)H i°CH {+°ChY k

616/10 Moo 5, T Maenam Khu, 201 0098 018 200

A Pluakdaeng, .l heati

Rayong 21140, Thailand UUC* : Unil Under Calibration
Loeatlon : TPA On Site Calibration Laboralory The reported uncerlainty of measurement was based on a standard uncertainty multiplied by a

coverage [aclor k, providing a level of confidence of approximately 95 %.

Received Order : 19 September 2024
Calibrated Date : 23 Seplember 2024 -ofo-
Ambient Temperature : (26110 )°C
Relative Humidity : (5030)%
AC Line Voltage : (22022)V
Calibrated by : Warakom Lemgagtrakul

Koedhd

Approved Signatory

Approved by
{ ) Ponpan Paipim

() Suwit Imjai
{+/ ) Kunchil Promprat

Issue Date ; 25 Seplember 2024

The are for a probablliity of B5%
wniten




BKK EL0037

Agilent Techrolegies (Thailand) Lirited +562 637 A3B5
+562 537 431
Agilent Technologies ™ cecamiBogilent care:
We wanw spllenteam ‘chem

Customer Contact:

ALE Labolatory Group (Thailand) Co

L=d Head Uffice Customer Number:
170371013

134 Phatthanakan 40 Phatthazakan R4

Kiwaeng Thatthanakan Khet Suan
Sarvice Request Service Request Data:

Chanatiagam Imchom@alsglobal com

27603068
Service Confirmation
6905876103
Invoice To:
ALS Laborstory Group (Thailand! Co
Led Head Office
134 Phatthanakan 40 Phatthanakan Rd REVIEWEY Poeghen ¢

r.waenc Fhatthanakan Khet Suan

APPROVED BY

NEXT CAL DATE

Delivery Sile: Custcmer Contact Cencer
ALS Laboratory Group (Tha_land} Co Conlact E-mail; cce-smi@agilent.com
Ltd Head Office Contact Telaphone: +662 637 6363

Cantact Fas +662 632 4334

104 Phatthanakan <C Phatthanakan Rd
Khwaenc Phattharakan Knet Suan

Locatian:
Room
Bldg

Lab
Dept

Leam more stout Agilent s Special Gilers, Preducts Services and out
full range of Iexqrstory producywiy salulans opm zed lot yaur
azchcatons and woritiows V i us at wwaw Rgllent com./cham

Agihant Technolagies (Tharland) Limrtad Haad Otfics
U Cha Liang Bidg 22/F Unkt AD 358 Intarchange 71 Butding Sakhumet Rosd Klongraey Nau

568 Rama 4 Roac Silom Bangrak
Bangkok 10500 Thevend
Ter 1D DI05592060218

Sub ¢ srrict, Watans Disinc: Banguak 10110 Thailang
Ace No: 012 4452 D07
THE Krunp Th.ar Bank PCL

S1om Snuars Er 44571 7 Hama | HY Puthomiaan KX 11030

Thoiland
P
Service Conlirmation Number: 6305876103
Service Confirmation Date: 23 09 2024
Sorvice Information:
5100ICPOES
ID: BKK_ELDO037. all test pessed
Service Overview Code:
Dingnosis Code: Scheduled Service
Reported Hoars: iTmml Hours:
0 \10
Service Date:
Representative Name: Slgnature: 23 Sep 2024
Suwan Onkhom
Customer Name: Customer Signature: Date:
23 Sep 2024
’ Yonghen C
i
Page 3 0f 3

Service Conlirmation Number: 6905876103
Service Gonfirmation Date: 23 09 2024

Servica Instrument:

Model Description Serial Number Systam Handls Parent Assot

SYS 10 ICP OES 5100/5110 System

5100
GBD10A  Apilent 5100 SVDV ICP-OES MY16010005 ICP DES 5100 5YS-10-5100
Snarimmatar
AlI15440764 ICP OES 6100
Service llems:
1000 Enterprise Dperalfonal 100  Agreement 22092024 23082024
Qualification Enlitiement
100 %
covered
1010 §610630100 Bottie ICP OES Waveca 100 Agreement
soln 500mL 6 ppm Entitiement
100%
1020 5190 7001 Calibration blank 100 Agreement
salution 5pct HND3 Entitlement
100%
Page 2 0f 3

Metrological Center

SCG SCI ECO Services Company Limited
CEMENT-BUILONG NATER ALE 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website www scieco co th E-Mail : calibrale@scg ca.th

Certilicate No. T231676 Page 1 of 6

Certificate of Calibration

Equipment HEATING BLOCK

Manufacturer Environmental Express

Model SC 196 reviewgy [2Hagorn ¢
Serial No. 697T4CECW3285 sesmoveosy i
Customer Code BKK EL0054 e owre 2102135
1D No. T5306A3

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phat 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : Acid Digestion Lab

Date of Receipt 13 September 2023

Calibrated By : Sanee Musikawan ( bration Manager )

Approved By : / Sujjar cd ( Site Calibration Manager )

Date of Issue : _26 SEP 003

The inties are for a probability of approxi ly 95%.

This Cerificate is issued in with Lhe itions of i granled by the Thal Laboralory Accrediialion
Scheme which has assessed the measurement capabllity of the laboratory and Hs traceabllity to racognized national
standards and (o the unlts of realized at the ing national standard y This certificate may

nol be reproduced other than in full excepl with tha prior writlen approval of the Matrologlcal Center.

FM-LL2 100 300557



@ISCG

CEMENT-BUILD®O MATERIALS

Metrological Center

Telephone : +66 2 586 57924

Website : www.scieco co th

Certificate No, T231676

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

Page 2of 6

Calibration Report

Equipment HEATING BLOCK
Date of Calibration 22 September 2023
Environment Temperature : 21.8-23.1 °C

Line Voltage :

221.6-2263 V

Relative Humidity : 55-65 %RH

Condition of this results of calibration :
I This equipmenl was calibrated by insert 20 slandard thermucauples lype T into its chamber , the other one

stundard thermacouples type T use for umbient

1o W1-T20

The calib was done in

All dawn show below were finul values und the initial dats from customer request The temperature scule used

was based on ITS - 90
Reference Sundurd Tnstrument @

o

Instrument Model
TC TYPET
TC TYPET
DATA LOGGER ~ 34970A

National Institwie of Metrology { Thailand ) through Merrological Center { NSC-TISI-TIS 17625 CALIBRATION 0244 }

Inswrument No
TN21-TN30
TN3IT-TNAD

TI51

Cenificale No Due Date
T230014 17 January 2024
1230014 [7 January 2024
T230014 17 January 2024

4 Condutiun vl calibrated item : good

Equipmem Description :

Time Conslant 2 Hour 20 Minme At 95 °C

Fresh AirDamper [ Jopen [TIMin [ Mediu ] Max

Close
[X]Not Available
5, Adjustment :
( ) withow adjusonent ( X ) ofier adjustment
Approved

@/SCG

CEMENT-EULDIO MATERIALE

FM-Li3 108 30-05-57

Metrological Center

Telephone : +66 2 586 57924

Website : www.scieco co th

Certificate No T231676

Calibrarian Pelnt
R1 Halel-Holet
CAL POINT M
95 M
Averige
R2 Llofe7-Nolel2
M
M
Average
R3 Hole13-Holelé
R
M
Aversue
R4 Holel9-Hole24
Max
M
Averawe
RS llole25-Hale3U
M
M

R6 1lole31-Hale36
M
M
Averige
R7 Hote37-Hnled2
Max
Min
Average
RY lloled3-Holed!
Max
M
A

SCI ECO Services Company Limited
3372 Mao 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Fax . +66 2 586 5109

E-Mail : calibrate@scg co th

Page 4 of 6

Calibration Report

TN21
9501
94 57
9479
TN27
9536
9494
D515
TN33
9537
9499
95 18
TN39
9559
951
9540
TN25
9519
94 K3
9501
N31
9463
9424
0443
TN37
9430
9395
9413

9599
9557
9578

Averuge Standard Reading at each position ('C )

TN22
94l
9295
D415

TN
9543
9495
9519

TN34
9550
9509
9530

TNAD
9442
9406
942¢

TN26
9539
9501
9520

TN32
94.90
9455
94.72
IN38
58434
9405
9424

TN
9563
9515
9539

TN23
9520
M1
9498

TN29
9519
9472
9496

TN35
9522
9478
9500

TN21
9452
9413
94.33

TN27
9293
9256
9275

TN33
M7
5344
60

TN3Y
9404
9367
5386

TN25
9528
9452
9505

TN24 TN25 TN26
9541 94 51 9517
9492 9400 %472
9517 9426 9495
TN30 TN31 TN32
9516 9535 9497
9471 9190 %57
9494 9513 w77
TN36 TN37 TN3R
9521 9531 9531

9482 O KR 7496
9502 951 951
TN22 TN23 TN24
9424 94 63 94 67
93188 9428 9427
9406 9445 9447
TN28 TN29 TN30
9530 9514 9503
9495 9479 %470
9512 Y39 9487
TN34 TN35 TN36
943) 9429 9387
93.98 9392 93 56
9414 9408 ¥ 7

TR0 TN2I TN22
981 9489 9535

934K L) 9490
9365 2464 9512
TN26 TN27 TN28
9529 9545 9487

9484 9499 9448

9507 9522 9468

Approved By. L k;

FM-LI3 105 30-05-57

ol

Metrological Center

Telephone : +86 2 586 57924

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Fax : +66 2 586 5109

E-Mail : calibrate@scg.co.lh

Page 3 of 6

Calibration Report

FRONT CONTROL

Approved By.

TM-L13 10830-05-57

Metrological Center

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4

Website : www.scieco.co th

Certificate No.  T231676
™
Q
Cerlificnte No T231676

Calibration Point

R1 Holel-Holet
CAL POINT Mnx
105 M
Averawe

R2 Hole7-Holel2

M

M

R3 Halel3-HolelE
M
M
Avernge
R4 Holel9-Hole24
M
M
Average
RS Hole25-11ale30
Mux
M

R6 Hole31-Hole3¢
Max
M

R7 Hale37-Holed2
M
M

RE Haledd-HaledR
Max
M

Average

Fax : +66 2 586 5109

E-Mail : calibrate@scg.co th

Page 5 of 6

Calibration Report

TN21
10523
10494
105 09
1N27
105 30
05
10520
™I
10537
10517
10527
TN39
10531
10508
10519
IN25
104 95
104 67
104 41
TN3)
10475
104 54
104 65
TN37
104 30
104 09
0419
TN23
10571
10545
105 58

TN22
104 32
10395
10410
‘IN28
10512
10492
105 02
TN34
105 63
10537
105 50
TN4D
10443
10422
10433
TN26
106 26
10586
06
TN32
104 36
10463
10475
TN38
104 90
104 72
10481
TN24
105 85
105 61
10573

TN23
10543
10515
10529
TN2Y
10518
10496
10507
TN3S
105 02
10475
104 88
TN21
1064)
10615
0628
TN27
10334
10308
10321
TN33
104 80
104 59
104 69
TN39
10485
104 b6
10475
TN25
10539
105 14
10527

Average Standard Reading at each posltion ("¢ )

TN24 TN25 TN26
10525 10444 10527
10504 o] 104 96
10515 10428 10512
TN3D TN31 TN32
10522 10512 105 16
10500 10492 10497
05 105 02 105 06
TN36 TNI7 TNI8
104 80 104 69 10519
104 59 104 50 10500
104 69 104 60 105 09
TN22 TN23 TN24
1047t 10563 10582
10441 10537 105 56
104 56 105 50 105 69
TN28 TN29 TN30
10578 10559 10587
105 56 10536 105 bR
105 67 105 48 10577
TN34 TN35 TN36
10520 104 50 10439
10500 104 32 418
05 104 41 104 28
TN4G ™21 TN22
104 65 104 88 10485
104 49 104 63 104 52
10457 10476 104 68
TN26 TN27 TN28
105 61 10522 Jos e
10527 10518 104 94
10544 10530 10507

Approved By. t

FM-L15 10830-05-57



Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +B66 2 586 5109
Websile : www.scieco co th E-Mail : calibrate@scg co th

©

‘CEMENT-BULDINO MATERIALS

Certificate No. T231676 Page 6 of 6

Calibration Report

Measurement Resulfs:

NEATING BLOCK Temperature Distribution
Reuding (°C )
A BC
1000 1003,1005 1004 026 (1]

1070 1070.1071 1071 019 078

- The quaied uncertainty exclude " uniformity *
The colibration result apply only the above calibmied item

The resull of tesl was found accuraic as shown an dale and place of tes: only

The reported expandal imcertainty is based on a sundard uncertanly multplisd by B coverage facior & which for 3 t-listribution, providing

a level of confidence of approximately 95 %

Approved

FM-L1110%/30-05-57

Metrological Center

Ny SCI ECO Services Company Limited
)@)“ 33/2 Moo 3, T.Banpa, A.Kaengkhai, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109
E-Mail : calibrale@scg.co lh

Certificate No. T250355 Page 2 of 6

Calibration Report

Equipment : HEATING BLOCK
Date of Callbration : 4 March 2025
Environment : Temperature : 24.424.9 °C

Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH

Cenditton of this results of calibration ¢

This equipment was calibraled by insert nine standard lhermocouples type 1 into its chamber , the other one
standard thenmnocouples type T use for ambient The calibration was done in

0 WI-T20.

All dala show below were final values and the inilial data [rom customer request , The temperature scale used
was based on 1TS - 90 .

2 Reference Standacd Instrument ©

Instrumnent Model Instrument No Certificaie No Duc Date
TC TYPET TN221-TN230 T240712 19 April 2025
TC TYPE'L IN231-1N240 T240712 19 April 2025
1C TYPET TN241-TN250 T24040] 16 Murch 2025
TC TYPET TN251-TN260 T240401 16 March 2025
DATA LOGGER ~ 34970A T193 T240401 16 March 2025

National Inslitute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244 )
4 Condition of calibrated item  good

Equipment Description :
o

Time Constant 2 Hour 40 Minmute At 95 C
Fresh Air Damper [ JOpen [ _[Min [ ] Mediun [ ] Max
Close
[X]Nol Aailable
5 Adjustment : N
( ) without adjustment { X ) aler odjustment

T \
Approved Rv M

FM-L13 108/30-05-57

Metrological Center
SCI ECO Services Company Limited

33/2 Mao 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +66 2 586 5109
Website : www scieco co th E-Mail : calibrate@scg co th

Certificate No. T250355 Page 1 of 6

Certificate of Calibration

Equipment : HEATING BLOCK

Manufacturer + Environmental Express

Model : SC196 pvewey 23apom &

Serial No. : 6974CECW3285 ey melil
Customer Code : BKK EL0054 EXT CAL DATE bt
ID No. ; T5306A3 oyl ogiae
Customer : ALS Laboratory Group (Thailand) Co ,Ltd

104 Phatthanakan 40, Phatthanakan Rd ,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

Customer Location  : Acid Digestion Lab

Date of Receipt : 26 February 2025

Calibrated By < Atiphong Rongrat ( Technician }

Approved By : }nw?ZN / Boonchai Suriyawong (Site Calibration Manager)
{17 MAR 205

Date of Issue

The uncertaintles are for a confidence probability of approximately 95%.

This Certiflcate is Issued In with the of granted by the Thal Laboralory Accradllation
Scheme which has assessed the measurement eapablilty of the laboralory and Ite iraceabllity to recognlzed national
standards and to {he unlts of measuremant reallzed at the netlonal standard y This certificate may

nat be repreduced other than In full except with the prior written approval of the Melrclogical Cenlar.

FM-1.12 109/30-05-57

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 16110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109
Website : www scieco co.th E-Mail : calibrate@scg.co th

Certificate No. T250355 Page 3 of 6

Calibration Report

FRONT CONTROL

o
Approved Bv. :P"“’\A

FM-L13 108/30-05-57



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
Website : www scieco.co.th

‘CEMENT- BULOMG MATERLLS

E-Mail : calibrate@scg co.th

Certificate No, T250355 Page 4 of 6
Calibration Report
Calibration Point Average Standard Reading t each position (°C )
R1 Holcl-Hole6 TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 9485 9537 9503 9525 95 52 9475
95 M 9417 94 66 94 38 94,63 9487 9412
Averge 9451 9502 9470 9494 9520 944)
R2 Hole7-Hule12 TN227  TN228  TN229  TN230  TN231  TN232
Max 917 94 56 9479 9532 9544 95 06
M 9405 9186 910 9465 9490 94 65
Average 9138 9422 9444 9499 9517 94 85
R3 Uole13-Loleld IN233 TN234  TN235  TN236  TN237  TN238
M 95.26 9543 9540 9571 9541 9506
M 94 54 04 64 947 95 10 9486 9442
9490 9503 9506 9541 95 1] 9474
R4 Hole19-Hole24 TN239  TN240  TN241  TN242  TN243  TN244
M 9513 9506 9568 96 16 9535 95 80
M 9439 9143 9486 9551 9188 9512
Averupe 9476 9475 9527 9583 9512 9546
RS Tlolc25-Mole30 TNZ45  TN246  TN247  TNME  TN249  TN25O
M 9495 9581 9539 9582 95 66 95 66
M 9447 9503 9467 2499 V4 H4 94 87
94T 05.42 9503 Y541 Y525 9527
R6 Holed1-lole36 TN251  IN252  INZS3 IN254 TN2S6 IN2S6
M 96 07 9534 96 24 9539 9495 9512
M 9528 9455 9551 9462 9413 9435
Avemge 9567 9495 9590 9500 9454 9473
R? Nole37-Holed2 TN257  TN258  TN259  TN260  TN2dI  TN242
M 9515 9563 96 11 9509 9534 95 5)
M 9416 94 K8 9512 9426 9459 9472
Averape 9476 9525 9571 94 69 94 94 511
RE Holed3 (ToledR TNM3  TN244  TN245  TN246  TN247  TN248
M 0584 9587 9544 9572 9565 9575
M 9506 9510 94 60 9495 94 87 9498
95.45 9548 9502 9534 9526 9516

Approved

TM-L13 108/30-05-57

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www scieco co th

@ SCG

E-Maii : calibrale@scg co th

Certificate No. T250355 Page 6 of 6

Calibration Report

HEATING BLOCK Temperature Distributlon
Rendlog (°C)
Setting ('C) Stabllity ¢°C)
1020 2n 043 083
1070 1070 020 070

* The quoted uncertalnty evclude * unlformity
The callbration result apply only (he obove callbraied ltem

The result uf tesl wos found accurite as shown on date ond place of test only

The reported expanded uncertalnty [s based on & standard uncerfalaty moltiplied by » coverage foctor & whicl: fur u t-distribution,
prosiding u lescl of confidence of approslmately 95 % .

Approved By. :P"“\/@

FM-L13 108/730-05-57

Visca.

Tel

Websile : www scieco co th

Certificate No.1 250355

Measurement Resulis
Callbration Poinl
R1 Holel-Holes
CAL POINT M
105 M

R2 Haule7-Tlnlel2
M
M

Average
R3 Tlole13-Hole18
M
M

Averare
R4 HoleI9-Hole2d
M
M

Avemnge
R5 Hole25-Hole30
M
M

Avenpe
N6 Mole31 Hale3f
M
M

Average
R7 Hole37-TToled2
M
M

Avempe
R8 oled3-HoledH
M
M

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
ephone : +66 2 566 5792-4 Fax : +66 2 586 5109
E-Mail : calibrate@scg.co th

Poge 5 of 6

Calibration Report

Average Standard Rending at cach position {'C )
TN221  TN222  TN223  TN224  TN225  TN226

10448 104 40 104 60 10527 10524 10519
10415 104 02 1p4 25 10494 10491 10493
10432 104 2% 104 42 10510 10508 10506
TN227 TN228 TN229 TN230 TN231 TN232
105 20 10545 105 58 105 96 105,81 10603
10492 10514 10529 105 64 10553 10579
10506 10529 10543 105 80 10567 10591
TN23) TN234 TN235 TN236 FN237 TN238
10609 10614 10583 10625 10597 105 %8
105 80 105 89 10557 10600 10569 105 65
10594 10601 105 70 106 13 10583 10577
TN239 TN240 TN241 TN242 TN243 TN244
10587 10575 10530 10507 10522 105 66
10562 10552 10513 10490 10505 10549
10574 105 63 10521 10498 105 14 105 57
TN245 TN246 TN247 TN248 I'N249 TN250
10562 10554 10552 10575 10597 105 69
10545 10535 10531 10557 105 81 1u5 49
10553 105 14 1os 4| 105 66 105.89 105 59
TN181 TN152 TN251 TN254 TN255 I'N256
106 19 10634 106 47 105 96 10576 10535
106 02 106 16 10631 0577 105 58 10518
106 10 10625 Loa 39 10567 105 67 10527
TN257 TN258 TN259 TN260 TN241 TN242
1062] 105 59 10545 10536 106 08 106 09
10604 105 42 10528 105 20 105 94 105 92
106 12 105 51 10537 10528 10599 106 00
TN243 TN244 TN245 TN246 TN247 TN248
106 54 10633 105 78 10538 10542 105 69
([ 106 16 105 60 10520 10525 10552
106 46 10625 105 69 10529 10533 10561

Approved By. f v ’Z\A

©ISCG

FM-L13 [08/30-05-57

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

Bangkok Tel: +668 9205 6851, +669 8247 2360
Websile : www.scieco co th E-Mail : calibrate@scg.com

Certificate No. T232160

Equipment
Manufacturer
Model

Serial No.,
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Callbrated By
Approved By

Date of Issue

Page 1 of 4

Certificate of Calibration

Chamber ( Cooling Room }
KOLDTECH
KM 320 REVIEW BY
DBY .. -

TBN-1012061/05 APPROVE IOLl

KK ENO167 nexTcaL pate 2202192,
B
T2463A3

ALS Laboratory Group (Thailand) Co.,Ltd

104 Phatthanakan 40, Phatthanakan Rd , Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Laboratory

29 November 2023

Atiphong Rongrat ( Technician )

i“'; o /Boonchai Suriyawong (Site Calibration Manager)

09 JAN 204

probabliity of approximately 95%.

The inties are for a

with the itions of granted by the Thei Laboratory Accreditation

This Certificale Is issued In

Scheme which has assessed the measurement capabllity of the laboratory and lts traceabllity lo recognized natlonal standards

realized a1 the natlonal standard laboratory This cartificate may not be

and to the units of

reproduced other than in full except with the prior written approval of the Mealrology.

FM-L14 119/18-08-66



( )\SCG Metrology

SCl ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thalland

NSC-TISI-TIS 17025
CALIBRATION 0244

2 of 4
Certificate No. T232160 Page 2 o
Calibration Report
Equipment : Chamber ( Cooling Room )
Date of Calibration : 6 December 2023 .
Environment : Temperature : 234249 °C

Linc Voltage :  221.4-2302 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

| Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber the other one
standard thermocouples type T use for ambient tecp The calibration was done in rdi
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986).
All data show below were final values and the initial data from customer request The
was based on ITS - 90 .

2 Reference Siandard Instrument :

temperature scale used

Instrument Model Instrument No. Certificate No Due Dale
TC TYPET TNI61-TNI70 T230773 10 April 2024
TC TYPET TN171-TN180 T230773 10 April 2024
DATALOGGER  34970A T149 T230773 10 April 2024
3 cate is w:

ogy ( Thailand ) through Metrological Cenler (NSC-TISI-TIS 17025 CALIBRATION 0244)

stitute
4 Condition of calibrated item : good
Equip o
Time Hour 30 Minute At 3 _C
Fresh en [ Imin [ Medium ] Max
[Close
[X]Not Available
5 Adjustment :
( X ) without adjustment () afler adjustmeat

Approved M

FM-L15 118/18-08-66

©[SCG Metrology

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thalland

Certificate No.T232160 Page 4 of 4
Calibration Report
Measurement Results
Average Standard Resding at each position ('C
Callbration Point ~ TN1G TN16z TN163 TNIG4 TNI6S TNI67 TN168 TNITC TNIT TNIT2
30 283 334 295 346 345 376 325 146 339 350 358 342
TN175 TN176
333 339 315 343
Chamber ( Coollng Room ) Temperalore Distribution
g Readleg (C) A C)  Stabllity &°C) Ul °C) U ®c
Settng (C verage (al nlformit; ncertain
" Min,Max  Average ® Y v & Fa &
30 28,41 15 336 0 200 190 209

The calfbration result apply anly the above eallbrated ltem

The result of test was found accurs (e as shown on date and place of test only.

The reported expanded uncertalnty is based on o standard uncertalnty multiplied by a coverage factor & which for a t-distribution,
providiog a level of confidence of approximately 95 % .

X
Approved Bv.

FM-LI5 118/18-08-66

(@) i SCG Metrology

SCI ECO Services Company Limited
NSC-T19I-TI9 17025
33/2 Moo 3, T Banpa, A.Kaengkhoi, Saraburi 16110, Thailand CALIBRATION 0244

Certificate No. T232160 Page 3 of 4

Calibration Report

10A
3A

BF

12F
MA

C=Centre, F=Centrcof Face, A=Comer, E=Centrcof Edge

1IC = TNI16l 12F = TNI72
2A = TNI62 13A = TNI73
3A TN163 14A = TN14
4F = TNIG4 15F TN17Z
5A = TNI6S 16E = TN17¢
6A = TNI66
7F = TNI67
8F = TNI68
9A = TNI69
10A = TNI70
1IF = TNI7I

Approved By. M

FM-L15 118/18-08-66

|S Metrology Center
CG SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khei, Sareburi, Thailand 18260

Bangkok Tel : +668 9205 6851 , +669 81924 0059 ™
Saraburi Tel : +669 8247 2360
Websile : www scieco.co.th  E-Mail : calibrale@scq co I
Certificate No. T250873 g R . Page 1 of 4
Certificate of Calibration
LEquipment : Chamber { Cooling Room )
Manufacturer KOLDTECH . d
REVIEW BY 0770070 a/ k
Model KM 320
Scrial No. TBN-1012061/05 APPROVED By§ k ?
Customer Code BKK EN0I67
NEXTCaLDATE 041226
1D No. T2463A3
Customer ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd , Khwacng Phalthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location Laboratory Room
Date of Receipt 28 Muay 2025
Calibrated By Atiphong Rongrat ( Technician }
Approved By M { Boonchai Suriyawong (Site Calibration Manager)
Date of Issue 19 JUN 15
The uncertainties are fora d probabllity of app! 95%,
This Certlficate s issued in with the i of granted by the Thal Laboratary Accreditation

Scheme which has assessad the measurement capability of the laboratory and lis traceabllity to recognized natlonal slandards
and to the unlis of reallzed al the natlonal standard laboralory. This certificata may not be
reproducsd olher than In full excapt wilh Lhe prior writien approval of the Melrologleal Cenler.

FNI-TL U6 102/27-03-68



Metrology Center
@\SCG SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khei, Saraburi, Thailand 18260

Certilicate No. T250873 Page 2 of 4

Calibration Report

Equipment Chamber ( Cooling Roem )
Date of Calibration 4 Junc 2025
Environment Temperature :  23.4-24.9 °c

Linc Voltage :  221.4-230.2 V
Relative Humidity : 55-65 %RH

Condition of this 1csults of calibration :

Thisequipment was calibrated by insert 16 standard thennocouples type T inlo iis chamber |, the other one
slandard thermocouples type T usc for ambient The calibration was done in

to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 )

All data show below were linal values and the initinl data from customet request  The lemperaiure scale used
was based on ITS - 90

2 Reference Standard Instrument :
Inslrument Mode! Instument No Cenificate No Duc Date
T TYPET TN91-TN100 T242036 3 December 2025
TC TYPET TNIOI-TN1IO T242036 3 December 2025
DATA LOGGER 34970A Ti21 T242036 3 December 2025
3 This certificale is traceable to
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244))
4 Condition of calibrated ilemn : good
Equiptnent Descriplion :
Time Conslant 2 Hour 20 MinueAr 3 °C
Fiesh Air Damper  [_] Open DMin D Medium [ Max
[TClose
Not Available
5. Adjustment :
{ X ) wilhout ndjustment () afler adjustment
Approved

FM-TL07 102727-03-6R

Metrology Center
)y
'@;"SCG SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khol, Saraburi, Thaiand 18260

Certificate No T250873 Page 4 of 4

Calibration Report

Measm ement Resulls

Average Standnrd Reading at ench positlon ('C)
Callibrotlon Point TN91 I'N92 TN93 TN94 TN95 TN96 [NYT TN9B TN99 TNIOO TN1OI TNz
30 295 292 309 292 316 350 340 a0 Jla 298 344 a1
TNIO4 TNIO5 TNI0G
319 J06 346 292

Chember ( Coollug Room )

Averuge (C)
Avernge

30 28,3y 34 34

The calibratlan result upply only the shove calibrated liem

Tempetatui ¢ Distribution

Unlformity ('C)

120 130 1s0 204

The resull of fest was found nccurale as shown on dute and place of test only

Tlie reported expunded uncerfalnty Is bused an a standard uncertalnty mulfiplied by n covernge fuctor & which for n t-distribufiox,

providing o level of confilence of approximalely 5 %

Approved

ESETT 07 102/27-03-68

Metrology Center

@‘SCG SCI ECO Services Company Limited
51 Moo B, Tubkwang, Kaeng Khoi, Saraburi, Thalland 18260 ﬁfﬁﬂ;’g“;‘;ﬁ
Certificate No, T250873 Page 3 of 4

Calibration Report

12F
14A

L6E F S5A
C=Cenire, F=CenlreofFace, A=Comer, E=CentreofEdge

1C TNOIL 12F = TNIO0z
24 = TN92 13A = TNI0Z
3A TNS3 14A = TNIQ¢
4F TND4 15F TNI10:
5A = TN95 16E = TNIOt
GA TNYGO
IF = IN97
8F = TN98
9A = TN99
10A = I'N100

F = TNIOI

Approved

FM-TLO7 102/27-0] 68

reviewey Adthaaugn S

Tomend
AUPROVED gy AT T il

2025
NEXT CAL DATE

Certificate of Calibration

ICS-2100: Anion (ID#659)

This certificate Is to verify that Instrument below are calibrated

by Archemica Lab Co., Ltd.

1C5-2100 S/N: 15010977

AS-HV S/N: 5450A36659

For

ALS Laboratory nd) Co., Ltd.

Operator Signature: Nutdaral Date: Jan 12, 2024
{Mr.Nutdanai Laekhwan)

Application Chemist



© 2024 by Aghent Technologisa
Certificate of System Qualification
GC-0Q + GCMS-0Q

System ID: GM-10

Organkzation Name: ALS Labaratory Group (Thalland) Co , Ltd
Organization Location:

Date:

EQP Name: N
EQP Revision: GC.02,55, GOMS 02 56
‘Overall Qualliication Stalus: Pags

Logon:

Oversll CDS Logon Vartfication Test Status

Syslom Inspaction and Baslc Safety and Operation

Neme:

Sotpolnt Status:

Overall System Inspection and Baslc Sefaty and Cperation Test Status

Inlet Pressure Accuracy

Name:
Front
Setpolt Ststus:
Setpolm Aclual
InetProssure: 250 'psi [2527 7 Jpsl

Accunacy:
Aglient Recommended:

Dats:
System ID: GM-1D
Pagal/15

©2024 by Agilent Technologies

Overall GC Oven Temparature Stabllty Test Status

{Pass

NOTE: This test's 1 and 0

Tune EI

Tested Comblnation1 Front
Name:

Setpolnt Statuy:

Fliament:

T Setpoint Status:

Fllament:

Ovavall Tune E! Test Status.
Pass

Scouting Aun

Tesiad Combinalion1 From MM  Extemal
injection Tower

Name:

Sourcs:

Setpoint Statuy;

Injection Volume on Column: u

N~

Overall Scouting Run Stxtus

Teasted Combination1 Frond { Exteral
Injection Tower

Sourze: - Extracior

Date: November 21, 2024 2:12:44 PM
System 10: GM-10
Papge 3715

Aglient CrossLab Compliance Services

REVIEW BY

APPRQVED BY ij; QVJK

NEXT CAL DATE

Aglisnt CroasLal Compllanca Sarvices

are available in he section

!  External

Ta

TQ

©2024 by Agilant Technolopies

Overall Inlet Preasurs Accuracy Teet Status

Paas

GC Oven Temperature Accuracy

Name: 7890

Setpoint Status:
2one:
Setpolnt/Aciual
Temperaturs: ' e

Agllant Recommended:

AgBent CrossLab Compliance Sarvices

satpolnt n K 't )

% selpaint In K ‘c )

Setpoint Status:
Zone:
Setpomy/Actum)

Temperature:

Accuracy: <
Agilent Recommended:

Ovarall GC Oven Temperaturs Accuracy Test Status

InkK
setpalntin K

NOTE: This testa 2 comment(s) and 0 dovistlon(s) are avaiiable in the Attachmants section

GC Oven Temparature Stabllity

Nama:

Satpoint Status:

Temporalure:

Stabltity:
Aglient Recommended:

Data: November 21, 2024 212:44 PM
Systam ID: GN-10

Pege2/15

©2024 by Agllent Technolopies

Setpolint Statua: {Puss

Injection Volume on Column: o uL
o

Minimum RSD:

Agilent Recommended:

Status:

Instrumant Detaction Limit ]
Agllent Recommended:
Stalus: Pass

Ovarall Instrumant Detection Limit Test Status

Pass

Teslad Combinalon1 Front MMI
Injection Tower

Name:

Source:

Satpolnt Status:

RSD:
Aglient Recommended:

Ovarall Mass Ratio Preciaion Test Status

Pass

Eyatam ID; GM-10
Paged/15

Aglient CromsLab Campliance Barvices

Retantion Time

/ Exiemal TQ

Mass Retio

)ie
< |50



©2024 by Apflert Technologlen

©2024 by Agllant Technaloglen AgBent CrosyLab Complisnce Services
Sampler 2
Instrument Details Manufactursr Agilen! Techmolagies
Purpose Type Tray
This section describes the as found syslem configuration Name 76034
Dotalls Model Number G4514A
System Serlal Number CN18170137
Systam ID GH-10 Firmwara Revision AT103
Manufacturer Agllent Technologies Vial Hesler Not Installed
Namo 78%0 Malnframe 1
Flow Data input Manual Dala Msnufacturer Agllent Technoloples
Temperalure Data Input Manual Data or Other Data Logging N Neme 7890
)
Testad Combination1 Mode! Number G34428
Injedtion Technique Injection Tower Seriol Nomber CN18153080
Inlet Front Fimware Revision B0205
Detector Extemal Oven Type Standard
L™ Included? No nlet 1
Sampler 1 Manufacturer Apilent Technologles
Manufaclurer Agllent Technotogles Name 7890
Type Infection Tower Tye M
Name 76997 Location Fronl
Mode! Number Gas1aa Carter Gas Halum
Serlal Number CN18180003 Control Type Elacironic Prezsurs Control (EPC)
Firmware Revislon A1102 ) Purged Infel Yes
Usage Sampla Injection Inlst 2
Localion Front Manufacturer Agilent Technolagles
Syringe Volume (uL) 10 Neme 7890
Type ssL
Locaton Back
Cartlor Gas Helium
Control Type Elecironic Pressure Conlrol (EPC)
Purged Inlel Yes
Date: November 21, 2024 2:12:44 PM
Dats: Sywtam iD: GM-10
: -10
System ID: GM. Page 8/15
Pege5/16
©2024 by Apllent “Technologles Agllant CrossLab Compllance Gervices
o2024 by Agilant Technologles Agliert CrossLab Compilance Sarvices
Dolector 1 Electronic Signature
Manufachumer Aglient Technologles
Name Mass Sp meter This slgnature page was created and published bacause the ACE sign-off action was exacided, which is valid for the entire document,
Including attachmants The ACE sign-off fo an electronic signalure thal requires hwo distinetIdentiication companenis: unlque usemame
Type Mass Speciromater and persanal password The Agilen! representative who has defivared this service undarslands the meaning and lagal stalus of an
ocation Exiernal electronic signatwe As a tralned official operator, the Agilent representative has a unlque password and logon to access ACE and
epplied to [his document using 8 Docament Conlent Management or other
Mass Spectromeler 1
meter defined and control procedures )
Manufacturer Agilani Technologles
Type TQ
Name 70000 Dotalla
Full Nams of Signer: Supasak Nimsongtham
Modl Numbar G7000D
Logged On User Name: supasak nimsongtham@agltent com
Serial Numbar Us1826U108 Signalure Craation Date: November 21, 2024
Flmmware Revision G 7000.0854 Reason for Signature: Execuled protocol and published this original version of docurmert
High Vacuum System Turbo Pump
Liquld Injection Scouting Run Standard  OFN Std ACE Self Quallfication Slatus
MS El Source 1 E deltver th oedq pecied velues The self
Manufacturer Agilent Technalogles n blein the erloca on.
Source Typa El- Extraclor
Number of fiaments 2
Regulalory Disclalmer
af
sig plels
es kes
Warranty
this material, including but nal imied o, warranbes or merchantablity
be Bable for ermors conlained hereln or fo or consequentlal damsges In
Data:
Date: November 21, 2024 2:12:44 PM Systam |D: GM-10
Bywtem ID: GM-10
Paga 8/15

Page7/15



©2024 by Agllant Technologies

Dats:
Systam D:

Usar Nama supassh nmsonythrm
Reparl Genezalad by Hostasma 5CG111SHKC

M0 2024 Tranuaction Iog

Transmion  Activity

Agllent CroasLab Compliance Services

SystomId GM 10
Buni Dole Wovembar 21, 20242 12 45 FM

Gtate
November 21 2024 At ScxmonCreater!  Seasion Hoat Name 5CG1115HKG,
Hsaram
Noverntar 21, 2024 Bl Caniguravon Soasan
115817 Al
Navamoer 2| 2024 Audit Entlement Liceming Uner i FitddEnginoar and
11:36:17 AM 4063 ol rorire an Lnlock
code
Al Egploaed  Sesin EOP defats tor promary
2D 5ePM tochniqua [Ge) -
Flle math
(Protoca
lonuD2 S8/65.02.55 wa),
EQP Fils Nama
[Be.0255 agp| EQP Nama
AgleniRecanunendad) Prato
ol Raviion {Ge.02.55)
EQP dells hor hyphanateq
achniua [GeMs] -
Fis pat
[ProtocolPACkaXicMs/Consg
welomi2 SEGCE 02.50.8
P} EOP Fila Nama.
1GeMn 02 55 aqp) EQP
Namo
TAglantRecommancad)
Novembe 21, 2024 End Confgurason Session None
120204 P
Novembar 21, 2024 art Seasion
12:02:12 PM
Novembor 21, 2124 e
120212PM 7850: - Cuplistiva taay
November 21, 2024 Ext Exscullan CUS Logon Vertficaton - GC»  Run Count 1
120300 PN TRIO: - Qualddbvo fen
Pam 7
GM-10
Page 9115

© 2024 by Agltent Tachnologles

Systam ID:

Uner Name supasah aimsangtham
Rcporl Goneralud by Hostnema: 5CG1196HKE

GU-10 2024 Trarmaction fog :

Syatem 13 GM 10
Priot Date Novembar 21 2024 2 12:46 P

Time Trmadion  Acihly

Novembms 21, 2024 End Exscuken

120623 P

GC Ovan Temperatwe Run Count : 4
Azasracy - 7880 - Tenporatura

Oven - §:1000°C - Ls>= 10

AND <= 10% satpointin K

November 21 7024
12:06:25 P

120710 FM

Novamoer 21, 2024

Novembar 21, 2024

Novomber 21, 2024
12:07:28 PM

Nevembar 21 2024

November 21,

ot

2024 2:12:44 PM

GC Ovan Temporatu Statibly Nann
$1000°C- L <= 05°C

GC Ovon Tempersturs Stahly Manusl Dals Eniry
~ 1250 - Temparature : Oven -

6:1000°C-L <m08°C

GC Oven Tamparatwe Stabilly Run Counl: 1
- 7800: - Temparsiure Oven -

Tiw (- 70000 TQ - Sourea - Nono
El« Exlrpcior Fiament 1
Ouskiaiive - No satponts
meocad)

Tune E1- 7000070 Source: - Rum Count: 1

El- Exruclar Flament 2
(Quatinivo - No salpants

associuied)

Tuno EI 70000 TQ: - Sowrca - Aun Count: 1
El - Enrscior Framenl 2

{Qualiativa - No setponts

Exocate)

Sy Run - necin Tower, Nano

Exbraciyr- Pad of GOMS
‘Syatom Proparation

Page3/7

Page 11415

©2024 by Agllent Tachnologles

Data:
System 1;

Usar Nama suuasan almsongiham

Ruporl Genceulad by Hostamne SCGI115HKC

Gli-10 2024 Trmmasction log

©2024 by Agltant Technologles

Drtg;
Systam ID:

Transsction  Aciity

Agllen! Crovstab Compliance Services

Tyna of Transaction

Novermbar 71 2024 stan Exweuton Syem nspecion and Base. Nema
‘Salsty and Opocation 7600 -
Quohdoiie Tt - No setaminis
Rxccinieg
e Eemuon Syalam ispecion wm Bk Run Coum
Safely mnd Opecaton - 7200: -
Qualiative Tort - No swpmims
p—
Novamier 21 2024 stan il Preszurs Accaracy - Front. None
120320 Ph
%2l 12000
Novembar 21, 2024 Eng ol PrEssumm Aezuracy - From R Covet: 1
120328 P MU - Proasum Controte ket
-8 Z0mI-ea120
November 21 2024 s 66 Ovan Tompuratrs Nona
120330 Pt Aceuracy 7890: - Tamperaurm
Oven- 5: Z100°C- L 3810
AND <2 40 % sotpol in &
November 21 2024 Aue 6C Ovan Tempermurs U Dats Enery
12:05:02 P34 Accuracy - T850: - Temperalurn
10ven-5 ZWOC-Liow 1
AND <= 10 % seloamtin €
Navorber 21, 2024 Ent Exeution 6 Oven Tamparatisy Run Cauni: 1
Aecursey - 7800; - Tamparaure
Owen-$:2000°¢ L:>ma10
AND <= 10% satpornt In K
o 6 Ovin Tompersurs Nons
Accuacy - T49D: - Topus
:0Wn-S 100C-L »x-10
AND <= 1.0 % satpainlin K
Noverbur 21, 2024 vy GG Ovan Tamperaury Manual Datn Enry
120620 P Accuracy - 7850 - \omporature
Own- 5 1000°C-1 >-10
AND <= 10% soipatin K
Paguzer
GM-10
Page 10/ 15
Vser Name: aupasoh nimsonglhan Systam id GH 10
Prioh Dote: Neweiier 21 20242 12 46 P
QW10 224 Transacton tog ©
Tioe Tranasction
st Porformed
Novarbar 21, 2024 At Data
Front ¥MI T0: - Source: - £1
Extrocto- Part of GOMS
Syetom Preporotin
Novermber 21 2024 At Rapartng Rainagration Fookgraion Count |-
120020 P nengreon Type:
InfoctonBaselna Comeczon
Mode: Advanced:ihal Slopm
Sanstty: 10 intia Poak
Wi 001l Arma
Roject.G:nlt Hoght Refect.
S0;mgraton: OF st
Cortagralion: Onat4)
Ena Exoion 8couing Run - infecton Toms R Cart: 1
Fron| MU 70 - Sourss: - E1-
Exiractor- Part of GMS
Spsiem Proparaton
Navember 21 2024 st cuton Insuman Detacbon Limk+  Nore
1Zms1m
- Source - E1 - Exmckor RE0
L (Ara) <= 12 00% - RSDL
November 21 2024 Aot oate Ineumen Dwtocion Limi -
6P
LiAra: <= 1200 - RSDL
(Rot Thray: <= 1.00%
Novamber 21 2024 A Duis o Deection Limi -
1218 46PM nhectin Towar, Fron M T: 0QZ024UDL0020
Soen. - €1 Exrucor - RSD
L(Arua): <= 1200% -RSDL
(Rel Tomey <=100%
Paualr
GM1D
Poge12/15



©2024 by Agllant Technelogles Agleni Crasslab Complianca Services

©2024 by Aglien! Technologles Agllertt CrassLab Campliance Services
User barus. supan 1« nimsonginom Sywamlg G 10
Usar Naiie supeaak niisongiham Syslem1a OM 10 Roocrt Gene ated by Hoatnamo SCG11ISHAC Prinl Dol November 2 20242 12 46 Pt
Repert Ganaraicd by Nosinams 556 1113KKE Punl Dato November 31, 2024 2:12:45 P
©M-10 2024 Transaction log :
o Typo of Transsetion
n Tam o ny
s Augt Daa
Auk Daw [T Daafios Path : C \GA-10 * Injoction Tower, From MM), TQ  002024UDL0(0 D
inaction Tower, Fronk MUI TG 002024uDL00 D
Audt Roportng Ranigra o0
Novemh Auda. Daa Instruman Dolecbon Limd - [ard les Pam CAGM 10
%P Inection Towsr. Front MMI [Q CQ2024UDL004 D
- Sowco - El - Eatracior - RSD
L{Ama) <= 1200% RSOL
(AaL Thmel: <= | 00%
At Oata INtiumont Dalecuon Limil - Date s Peth C3GM 10
Inrion Jower, From MML TQ  002026UDL0S D
-Sourc  El Extracior - RSO
L {Arca) <= 1200% - RSD L November 21 2024 End Esptution
(Ret Tumok <= 1 00% 122243Fm Irfaction Tawer Mronl M TQ
Navember 21 2024 Audt Daa Irtrymont Delection Limil - Dta fims Path : G \GM-10 L (Arma) <= 12 00% - RSD L
Injecson Towwr, Franl MMI TQ  0Q202440L 006 D (ReL Tena) <o 100%
~ Souza - Ef - Exiracior - RSL
LiArea) <= 1200% - RSD L sl ‘Mass Ralin Procaion - Injecton  None
(Rel Tirm} <= 100% Tower, Fron MMI 7Q -
Saucs €l Exrecr L (RSD)
Aol Daia Inaumen| Datection Uimil - Dula Cies Path CAGM 10 =500
Inaceon Tower, Front MMI TQ: 0Q2024UDL0a7.0
- Sowce - El-Estracior RSD Audl Daw Mass Ralo Precaion Ijecton  Dota firee Patn ; CAGM-1D
L0} <> 1260% - RSD L Towss Fronl MM TO - 0QZRAMRPOR D
(Rel Timw) <x 100% Source El- Ealracior - L (RSD)
==500%
Novambos 21 2024 Audd Dxia Inslrumont Deleclion Lim | - Pula flas Pain CAGM 10
yecion Tower, From mmI, TQ - DQZ024UDL006.D November 21 2024 Auah Daia Muss R0 Prociuan - injecion Data fics Path : C\GH 10
- Sourm - El - Extracior - RSD Tower Frod MM, TQ - 002024WIRF003 D
L{Aea) <= 1200% -HSD L Bource: B - Extrack - L {RSD)
(Ral Tana) <= 1 00% <=500%
Aud( Drta Insinman) Detodtion Uil - Dsin fimn Puih  CAGM-10 Al Oals Mass Rallo Precision - Injecion Data fias Pah : € \GU-10
P Ingction Towe: Froni MMI TQ  002024UDL00S D Towst Franl MMI TQ - DQ2024UARPD04 D
Sourau El Extracior - L (RSD)
<=500%
Pagab 7
Py
[ November 21, 2024 2 12:44 PM
Dater November 21, 2024 2:12 44 PM M0
Syatem ID:
Page 13/15
©2024 by Agllent Technolagles . Bara Scientific Co., Ltd
Agllnt CrosaLab Compl i i
" empllanco Servcos 968 U Chu Liang Bulkiing Floor? Ramad Road

Silom Bangrak Banghok Thasand 10500
Tel : 026324300 Fan: 02-6375496-7
Usar Kaine supssan nimsangihom Bara Sclontific  www harasdentific eom M ISTE reas

System Ig GH-10
fleport Genar itvd oy Hosiname SCG1+15HKC

PHnt Dale Novemue: 21 2024 2 32 46 Ph

GM 10 2024 Transaction lng :

Certificate of Calibration

Teansactian Actmry Typa of Teanaaction
Porformed
Data s Rato Proesin Number of Page(s) 3
Sorca B1-Exasir | (RSD) Certificate No BSCC-UV-074724
<= 500% Eguipment UVNVis Spectropholomelar
Uv-1800
Novamber 29 2024 Ava Dau Macs Ralio Procaion - imectian Qunte Fies P : G 1GIA10 Model ot
: i EVIEW BY
1227 0 0M Tomes Fromtaman 7o ome— Manulacturer Shimadzu REVIEW B
Souto €1 Exeazor L (RSD) Serial No 411454908533 CD
<= 500% ID No. BKK EN0D18 APPROVED BY
Novomber 21 2024 Al Datn M43 Rotio Prectunn « njocton Data fies P G 4G 10 Date of receipt 13 September 2024
122739pm Towar,Front i, T [ — Date of calibration 13 September 2024 NEXT CAL DATE 49’ a /2 095
Souro B\ Exvacor- L (RD) Date of issue 13 SEP 2024 et
<= 500%
Novembor 21, 2024 Audt Reparting Reniogakon Count 1 ALS Laboralory Group (Thaland) Ca Lid
12D20m Vegraikn Typa
Injecton, Baselno Carocion Address 104 So 40 Road Suan Luang, Bangkok 10250
Maxte Advancad: il Slape
Senseity 10 Inital Paax.
VA 0 Otinial Aren
Rejoct D kil Hoigh! Repact Temperature (253-267) °C (On site)
50000.Intugrabon Off st Humidity (50 4 - 55 9) %RH (Qn sile)
O lnlegrmiion Onald |
November 21 2024 Ena Exequton Mast Robo Preciuon - injecion  Run Couni : 1 Equlpment condlton Good Operation
120642P0 Tower Fronl MMI TQ
Sour a -
S, s Calibrallon Locatlon  Organic Preparation Lab
o 2 2 Qualicaton  Sason oa Calibration Procadure  In-house melhod WI-UV-702-01 based on ASTM E275-01
ore
wan Reporung Sassion Wavelenglh Accuracy is raceable to certificale No 108372 anc 106371
™ Pholomelric Accuracy is Iracsable (o certificate No 106364 and 111388
Novami Stray Light I Iraceable o certificale No 106377
v frtes freen Geneetag The above certificate are traceble (o 81 unit through Slama Sdientific Ltd
(ovember Coere (UKAS accrediled calibralion laboralory NO' 0658)
b Auat Rsexting Roport Genorated. Awpon
wem Calibrated by Mr Wanchana Janlogy
Page? 7
Approved by
Service Manager
Date:
Sretom 10 The above esulls ara vaiid excliswvely for Ihe clibaile iter(s) 85 menlion «n s raport / can “-zale

Advertising the repart / Centiicale and pushedy uf Ine resu ts are proh ~ted ang alsc shali nol ba reoroguced
Fagmsias excentin lul without wrilicn approval of the Bara Saenliic Co Lig



Roed

Certificate of Calibration

Certificate No, BSCC-UV-374/24 Number of Page(s) 2003
Calibration Results:
1.Wavelength Accuracy
Certlfied wuc Er
Waum aneeth fet (nm} ror {nm) Uncertalnty (+nm)
24170 241 85
a4 02 2l ps 017 nin
41857 ao4 n18
018
A7 41 Ara17
2.Ptiotometric Accuracy (UV)
Wavelenpgth Certifled wuc (A & a
(nm} Absorbance (A ) Tor i) Uncortalnty (+A)
235 0 0000 00000 00075
257 nnann nnnnn
8354 0 A345 -onang non7R
318 00000 0.0000 Q0000 00075
a50
0R19A nataq -annns nnn7s

“CNR = Customer nal request

Thg abova resulis are vafid exdlusively for Lhe calibraled Nem(s) as mantion In this report / carifficate.
Adverlising the report / Certificale and publictly of the reaults are prohibited end efgo shell not be reproducad
excepl in [ull, without writlen approval of the Bara Scieniific Co , Lid

BKK EL0026
Ay wim Technuhgres {Thalane) Lie e T € 837 EIST
U CHU LIANG BLDG 727+ UNIT AD 3 ~IE2EN M
Agilent Technologies cec smiag lenl eom
Bangkor 10500 Thaslane w www agilentcom/chem
Customer Contact:
Ttel_anal Co
Costomer Purchaso Customer Number:
Order Number: 70371013
Service A St Service Reguest Date:
TAX 1D 0105540004859 1 Service feque ervice Re *
Chananagam Imchom@alsglobal com
27603088 '
Service Order: Service Canfirmation:
6005041263 6905336201
Invaice To:
REVIEW BY
APFROVED BY
~ oyl 20
NEXT CAL DATE 2108120
o Dirsct Inquiries to:
Defivery Sits: » Contact Name Curtomes Cont:irf Terte
RIS Losoratany Biolp (Thia P LC Contuot Eauan ccc-smt@apilant com
Contact Telephane: ~ -602 637 6363
Contact Far - 362 632 4334

Khwsz

Location:
Room
Bidg

Lab

Dept

Seral Difers Prosucts Semnces ard ot

tnain Moo ahaut Agi
full » ge af tabaretory prorloctre: » st ans oRumiz = loy your
spplization s ard wo Lws ¥isi us at

land] Lanited Fead O ze Cnan) N & Bargkak b arch OHIGINAL
irg Subliumwit fieat Klengiory Rau
Dusw <L Hangko< 1110 Ihailand

£3 nt “echaclazes [T
U Che Lisng 01dg 2277 Une: AD

A nterchange 21
Sub Jisinct, Wata:

Enghok 0500 “Feilard Ace No 0122452 02

TaxiD 010552005218 THE Kru g Than Banw BCL
Siam Squate Bi ¢16/1 2 Rama | Ri_@athumwan BKK 16310
Thalana

Bara Sclentific Co., Lid.

668 U Chu Liang Building Floor7 Ramed Road
Silam Bangrzk Bangkok Thailand 10500

Tel : 026324300 Fax ; 02-6375496-7

www barascientific.com

Certificate of Calibration

Certlficale No. BSCC-UV-374/24 Number of Page(s) 3d3
Callbration Results:
3.Phatomatric Accuracy (Vislble}

Wavelength Gerutien
tnm\ Ahenrhanra (AL

uuc (a) Error (A} Uneertalnty (+A}

4200
4400

4650

6350
4.Stray Light*

The Stray fight transmissian refarance Is less tmn 1 0%T and Sty lighl sbsorbance reference s greater than 2.00A
*Stray Light not NSC-ONSC Accredited,

The above results are vatid exclusively for the calbraled tem(s) as mentian In this raperl / certificate
Advetising the repart/ Ceriificele and publicity of the resulls ara prohiblted and also shall nol be reproduced
axcepl In full withoul written approval of the Bara Sdeniliic Co , Ltd

Service Confirmation Date: 12.12.2023

Service Ingtrument:

Model Mode! Description Serial Number System Handla Parent Assat
Nnmher
SYSJM-  ICPMS 7700 System Enhanced ICP MS 7700 {HPLL)
77N.F
G1316A 1260 Thermaslatted Columa DEACN12300 ICP MS 7700 (HPLC)  SYS-IM-7700-E
Compartment
NFAAr11098 ICP MS 7700 (HPLC)
1260 Oualernary Pumn
IPT2091617 ICP MS 7700 {HPLCI
Service liems:
(Y Service Start
1000 EOQ Enterprise Operational 100 Agreament 12122023 12122023
Qualification Entillament
100 %
coverad
1010 5185-5650 ICP-MS Checkout 100 Agreement
Solutions Entitlemem
100%

Additional Infarmation:

Pege2af3

5%



Service Confirmetlon Dete: 1212 2023

Sarvice Information:

Problem Descriplion:
WU-0Q-IM/HPLC-7700-6001143213

Service Provided: )
Perform 0Q Hardware control 1ast CSD logon, Autesample , SIS, Aulc tune , BG and Stability, After done the
1strument BKK_EL0026 calibrated pass all

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resalution Coda: Scheduled Servica

Reported Hours: Travel Hours:

50

Customer Fiald Service Service
Representative Name: Signature:

Panthep Hurasathaim

Customar Name: Customer Signature: Dele
Supakwan Mak 12 Dec 2023

h.

Additional Comment:

Pege 303

«

BKK EL0128

REVIEW BY OY%MY\ I .

Scientist
@ [nstrument APPROVED BY gﬂm fm I
06
Performance V
for Mercury Analyzer

PRODUCT ID Quicktrace M-8000 , Teledyne Leeman Labs
Equipment ID Mercury Analyzer

3002

Autosampler

560
Customer Name ALS Laboratory Group (Thailand) Co., Ltd.
Address 104 Soi Pattana 40, Pattana Rd. Suan Luang, Suan Luang

Bangkok 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 Introduction PASSED
Analyzer PASSED
Gas Liquid Scparator & Dryer PASSED
CVAFS Detcctor PASSED
Electronics/Mechanical PASSED
Data station/PC PASSED
Analytical test PASSED
Provided by

Scientist Instrument Co.,Lid.
113 Soi Ekachai 44, Ekachai Road
Khlong Beng Phrim, Bangbon
Bangkok 10150 Thailend

Certified by

[

’ Thunmph’ol Sakdayos

Service Engineer
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