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A177199 3.1 n'ﬁnﬂaaauqmmwmmﬁn'wluﬂmuﬂszna‘ums

FIUN1TATI ABmafiuilateiniauazisie e
USunagusau (Inhalable dust w3a Total dust) NIOSH 0500, Gravimetric Method/uen. 2574-2555
Yanuduadin (Respirable Dust) NIOSH 0600, Gravimetric Method/un.2574-2555
Aasu (Cl) NIOSH 6011, lon Chromatography (IC) Method
nsalalasaasin (HCL OSHA ID-174-5G, lon Chromatography (IC) Method
pedlau (Acetone) NIOSH 1300, Gas Chromatographic (FID) Method
almdu (Styrene) NIOSH 1501, Gas Chromatographic (FID) Method
Usan (Hg) NIOSH 6009, Atomic Absorption Spectrometer Method
& P w
151490 3.2 !‘I'l‘m'a"ﬂ']ﬁ‘WHUﬂ']"luﬂﬂ.liNlaUQ
8NN wndaailonsaain

\dunRisnannszaziiaInIsinaguy

& Sound Pressure Level Meter
12 43l (TWA 12 hrs., Lmax)

Usunumsdudadesasan 12 4310 (Noise Dose) Noise Dosimeter

o o .
A1357297 3.3 n1InTIinAuduveuasEdng

o - a
F1UN19ATI LAT4UBNTI0IN

uaaina (Light Level) Lux Meter

= ¥ woa v
N17799 3.4 N1TNTIVNINATUAINNITDU

FIUNNTATID ABn1sAs19dn

dutinnuiou (Heat Stress) Wet Bulb Globe Temperature

11 wrhit 2/37
Uit was waud ulave $rin | 6 waamasdau 5 dwavnawy Swnadanumyd Smdauumgd 11000 F-HE-7.8-2 Rev.3
Health & Envitech Co,, Ltd. | & Neamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000 Suituszneld 28/03/65



FIWNUHANNIATIINTIVFIUANNMAILIAGDL AMLURDRY 218raunde wasanwwandaulumsiau

a & a £ 8w
U3Ev 1048 woud wea anhdean Indwad 41

wihi 3/37
8.2, 621/2566

4. Yauansanduau

WARITIEALLDBARIANSIAT 4.1 Ta 4.4
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U9y
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1. Warehouse 1

Y3ueurdusau (inhalable dust w3e Total dust)

03/04/66

Agau (Clo)

nsalelasmaain (HCD

Vamasumunaidn (Respirable Dust)

13. Tank Yard

Vianaususa (inhalable dust w39 Total dust)

03/04/66

Aap3u (Cl)

nsnlalasaaain (HCD

14. Washing Tower

USunmugusau (Inhalable dust w38 Total dust)

AaBIY (Clo)

nsalalaspasin (HCL

2. Warehouse 1 (n53959U 2)

Viarduruinidn (Respirable Dust)

04/04/66

3. Warehouse 2

V3nadusau (inhalable dust vi3a Total dust)

03/04/66

A3y (Cly)

nsalalasaaain (HCL

Usanausurinidin (Respirable Dust)

15. Washing

Aaadu (Clo)

nsalalasrasin (HCL

16. Dryer Unit 1°* floor

V5unudusau (inhalable dust wia Total dust)

AaaU (Cly)

nslalasAassn (HCL

4. Warehouse 2 (52938U 2)

Vsnpudurundn (Respirable Dust)

04/04/66

5. Weight Scale (CPVC Silo)

Usunshusau (Inhalable dust ¥3a Total dust)

03/04/66

aagiu (Cla)

[ P [ N N e T N T o

nanlalasAaasn (HCL

6. Warehouse 3 (Unloading PVC)

Uianaudusa (inhalable dust w3a Total dust)

Agadu (Clo)

nsalslaspaasn (HCL

Vardunuiaidn (Respirable Dust)

17. Dryer Unit 2™ floor

USaneulusa (Inhalable dust w3e Total dust)

AaaIu (Clo)

nsnlalasaaain (HCU

18. Dryer Unit top floor

USinauffusau (inhalable dust Wi Total dust)

AanIu (Cly)

nsalalasAaain (HCY

7. Warehouse 3 (Unloading PVC) (52358 2)

USinaufunnniin (Respirable Dust)

04/04/66

8. Loading PVC

WBunwlusn (inhalable dust wia Total dust)

03/04/66

ARD3U (Cla)

nsalalasAasin (HCL

9. Re-Slurry House 1* floor

USnwrlusan (Inhalable dust w39 Total dust)

aaasu (Clo)

nsnlalasaaasn (HCY

10. Re-Slurry House 3" floor

USunedus (Inhalable dust w58 Total dust)

Aaaiu (Cl)

[ R P O T R P N e e e e

ninlalaseassn (HCL

-

11. Reactor House 1* floor

USiautlusau (inhalable dust w3 Total dust)

Ara3u (Clo)

nsnlelasaaain (HCL

12. Reactor House 2™ floor

V3autlusan (inhalable dust wia Total dust)

Aan3u (Cl)

nsalalasAaain (HCL

UG [ U I N

19. QC room (Inspection Room)

ﬁmmt'!usm (Inhalable dust w3a Total dust)

04/04/66

AaaIu (Cl)

nyalalnsraain (HCL

Usom (He)

20. QC Room (Temp. Control Room)

Uumughusu (Inhalable dust 38 Total dust)

Aaniu (Cl)

ninlalasAaasn (HCL)

azdlau (Acetone)

Usan (He)

21. Wastewater Unit

Vaurudusay (nhalable dust wia Total dust)

03/04/66

Aaau (CL)

nsalalasAaasn (HCD

22. Air Compressor Unit

V3aulusan (Inhalable dust w38 Total dust)

ARy (Clo)

nsalalasmaasn (HCL

23, Chlorine Metering Unit

USinnufusas (inhalable dust wie Total dust)

aaoiu (Cla)

naalalasaan’in (HCL
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M5 4.2 (fa) vauAnsAndunsATIaTRsERUAMLR v s

9.9. 621/2566
3 4.1 (W) vaulanisdiiuntsnsresaugumwenameluuiiau
Huiinsaeta FUNITATID piatie Fuiinsaain
Au19
24. Canteen USunnudlusan (Inhalable dust w38 Total dust) 1 04/09/66
Aaasu (Cla) 1
nialalasranin (HCL 1
25. Security Guardhouse (Outside) lﬁ:.l”m.lc'{us’m (Inhalable dust %39 Total dust) 1
ARBSY (Cly) 1
nsalalasaaain (HCL) 1
26. Waste house (Chemical Storage Room) | ala3u (Styrene) 1
27.V36-1-A (BQ agent tank) dln3u (Styrene) 1
28. Manhole of Reactor Aaau (Cly) 1 03/04/66
nsalalasaassn (HCY 1
A1t 4.2 vauwansandiunmseasduaudiveandos
fuiinsrain FIWNIATI I Fufinsavin
A9t
1. Warehouse 1 vnaiurapnszaztamavnay 3 03/04/66
2. Warehouse 2 12 F3lua (TWA 12 hrs., Lmax) 1
3. Warehouse 3 (Unloading PVC) 1
4. Loading PVC 1
5. Reactor House 1" floor 1
6 Re-slury House 1% floor 1
7. Reactor House 2™ floor 1 04/04/66
_8 Tank Yard 1
9. Washing Tower 1
10. Dryer Unit top floor 1
11. Dryer Unit 2™ floor 1
12. Dryer Unit Top floor 1
13. QC room (Inspection Room) 1 05/04/66
14. QC Room (Temp. Control Room) 1
15. Canteen 1
16. Security Guardhouse (Outside) 1
17. Air Compressor Unit 1 03/04/66
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[ZECLEE]
1. Warehouse 1 Vnunsdudadeazay 12 41l 1 03/04/66
=4
2. Warehouse 1 (30un 2} (Noise Dose) 1 04/04/66
3. Warehouse 2 1 03/04/66
4, Warehouse 2 (5007 2) 1 04/04/66
5. Warehouse 3 (Unloading PVC) 1, 03/04/66
6. Warehouse 3 (Unloading PVC) (saufl 2) 1 04/04/66
7. Dryer, Washing Unit 1 03/04/66
8. Dryer, Washing Unit (30U 2) 1 04/04/66
9. UT, Slurry, Elimination Unit 1 05/04/66
10. UT, Slurry, Elimination Unit (s8ufi 2) 1
11. Reactor Unit 1
12. Reactor Unit (59U 2) 1
a1519# 4.3 vauiantsddiuntsnsaeianuduudadng
& g w U ol -
NUANTIIA 518MIATIT N Junasnaia
A0E19
a & oo = a » K s
u Uthafiuia luasuinunssannmely SEAUAUTLLAET (Nna1ad) 21 04/04/66
anuUsznauiants seAuAMAiuuasaEini (nanadu) 4
a vinufignindenhnu nelfaenmes | ssduanuduuaaing (hanadu) 19
wzgaveradldaemagiuiflunvheu
wazunalassauiiligndumilanumiiainem| syduaudunasaing (nansdu) 4
Tngaemuaaamizgalunisufifau
aed 4.4 vaulwansediunsasataduiiaanutou (WBGT)
X g » . . "
HUNATI9I0 FUN1TATI ERITRliET) unTIn
1. Warehouse 1 - NWB: (Natural Wet Bulb Thermometer) 1 03/04/66
2. Warehouse 2 - DB: (Dry Bulb Thermometer) 1
3. Warehouse 3 (Unloading PVC) - GT: (Globe Thermometer) 1
4. Loading PVC - WBGT (Wet Bulb-Black Globe Temperature) 1
5. Reactor House 1" floor 1
6. Re-slurry House 1" floor 1 05/04/66
7. Reactor House 2™ floor 1
8. Washing Tower i 04/04/66
9. Dryer Unit 1*' floor 1 05/04/66
10. Dryer Unit 2™ floor 1 04/04/66
11. Wastewater Unit 1 03/04/66
12. Air Compressor Unit 1
13. Manhole of reactor 1 05/04/66
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6. nuaneTiEatas
uamsTsandadmed 6.1

A1599 6.1 qmmwaﬂmﬁmﬂluan'1uU5=na~un'15

AN
TWNTATID (foslsiunndn) i
(1 [2]
Viunagusu . | MwsznamnsuatadnisuazduaTonsaau
(Inhalable dust u3a Total dust) ) 10mgm 4y Fadriammduduvesamad Sunsa a1
Wnatunnadn drunantuanlude 28 udangnsznsaanvun
(Respirable Dust) ) =Hpe wnsgulunisuims dantsuasdudunisduay
AaaTu (Cly) “1 ppm 0.1 ppm daendy 9181auls wazanwwnd aulunisvinau
nsnlalasnaain (HCL * 5 ppm €2 ppm Wenfuaaniidunsie wa 2556 arudl 3 Fawe
2xflou (Acetone) 1,000 ppm 250 ppm 2560
adleTu (Styrene) 100 ppm 20 ppm FAviasfnauduturesasialiduniegsaalidn
Usen (Hg) *0.01 me/m’ 001 mym® | Pailaqlusswhaoho
Elaneuingumanianamnssuniaiy Ussme
awigaL3m (American Conference of
Governmental Industrial Hygienists: ACGIH)
[TLVs-TWA = Threshold Limit Values-Time Weight
Average]
[TLVs-C = Threshold Limit Values-Ceiling]
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F1EATATIA

Fnnasg

sEAUATLAITEEDS

- Bpundenaonizosain1sinanu 12 4§l
(TWA 12 hrs., Lmnax) T2

o pamaneldudestu 130 (12 su) Avuelilidu 83 dea)

® sufuldeagaan (peak sound pressure level) vaudomnsznuviaidomsaunn
(impact or impulse noise) Avualiladiiy 140 dB w3e IAsvdudaduiissiy
Fusaroiiioauunafl (continuous steady noise) laiifiunh 115 dB (A)

- USinumsdudadedsan 12 4ol

{Noise Dose) !

o Aszduidivaais 12 §1lus (TWA) fiadlinnnd 83 dBA)
o Pununsdusiadnsazay daaliuinnii 100 %
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a Yy = - v ]
M5197 6.1 Aunudasady ardioundi wazanmuandeulunisite

$BNIATID AnnAsgIu
w . a & d 1 ! i . 3
anulsznauianis

o Udnituiimluiiiinsdeyasvasyanauaz/vdamuruglunmsng uas
vinaiiimsdyeslunizgnidu

- meilugnays T madiu Sula madhkados dmusdedoanadues
uasadne dadlaifaandn 100 dnd warandirmduvaasain dan datlitias
ni1 50 &nd
o Gnuiilliusleniialy

 SoainiudmIuRSUsmEIIa Foswniy MwusAadsrmidirouas
aina Aadlaitiosndt 50 dnd uax gaRirmivewEE R Aodbitendy
25 dndl

Tstewns Wasugiemns siosmsaninw Avusdiadsanudvrawasat
findlsiieandt 300 dnd uas gafirdiTa AT IANgR Fedliteundn 150
and
o vinunviilivslvuilunszurunmsdawionisufia

 ga/auueAuin adsiudn Tndufusadliifentsiedaudny anasulio
1 Yiosmnuay awadnd fmundtadsnuduvaamain fadiding 200
Snd waraeRinrudieasahasgn fieslidind) 100 And

S UStmnseiiunssEn naeeniagiu vioufuRussyius wo

nezuaunsKAR/UTRLiihauRURTesdhg Ulnumsteatie msyaeis msga
fiu wazaumd Amusdneisrdueesuasaing daslidndt 300 dnd uazem
frrudiraasathaiign fodbishndr 150 &né

anutivasuasadng’!

e UEnnfiuitldusAoniludnineu

: Wieadinatu Hedfinousy Yosussens WesdudAumide/ionans wose
1nans WosnesRawes iorsey VinalfsUsseduiusviafaragnd fuf
Wespanuuy Wauwuy Amvusdmisaduaaaing fasliiding 300
nd wazqaiianudiuasuaiainsdan deslidnd 150 dnd

® unenu
S . S . =
- puFguulinnalvgawnsausaiuldadatagy fauwnndiayasd
o i i o - - e - F e I
dauuin 1un nunguiiillizudawriosing Sunuiidsuialuaindr 750
TulAsiuns (0.75 fiadwuns) MInTINUMEIUMEAIAT N15UsENaV N5V 113
aradafaidvualng nsiaduie nsaaua niswaudule wlanisans
wule nsdnia dnuia mseu mstufiuguui Winm wazdnawi i was
- g . . v ' P,
LDUMAN ATMUAAIATIULYNYDILEIAT1 200 - 300 any
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< v w @ . - ]
A15190 6.1 Auanudasnie endoundly wazanmwandaulunisinau (na)

NN AunsgIu

® yuazduainion

-yt unmadadn aunsousaihlFuslideo uasiinm
unnerignsdimnans Tiun eudssdludtinonu wu sudou owfiud o
tiufindaya nissuuasUsananateya nisdnfuwiy nsURTRIATuu
vuamaud 125 lulasiuns (0.125 Jadwns) Musonuuunazdouunuy Tagld
Tusunsupaufinmes 1uUsEnausnouduazAIfy UNTIVADULHYMAN N3
yhulifaseasdaauulfisndaiadains ntmedndsau neauden nsdanse
wila nawisaemis (U MSMIAMINAZDIA NISANT) NISAUATE NISWAY NS

-~ (K | v e . 2 ' e ' o &
ATRATUYIUAIATIN ussylurumed fvuadiaanduvewasadnilising 400 - 500 &nd
v ) v - (3 v =
5 ¥ e
e B
uit 1 il 2 Wuit 3
1,000 - 2,000 300 200
11131 2,000 - 5,000 600 300
wnnd 5,000 - 10,000 1,000 400
1nN71 10,000 2,000 600
AT ® “guuun” sudsumilade vwinide drsl ity 34°C

o “gruvhunane” W usu o1 uasiimsindavlmaia Fvual3ludy 32°C

o ( = )
v

1 sznansuaiaRnisuarduRsows Ty 01 iasgussduidseiisanlignddliiudesaionaonszoznmnisiiluus
asiu Uszmalusinisanyun wdu 135 aeufl 19 9 asiufl 26 unsiAu 2561

? agnsensasimuansgulunisuims dan1s wasdndumsfuamiasads andeundbuasanmadaulunisiinu
Wenfuaniou wasain wazsdes wa. 2559 Ussmelusefisnuuny @ 133 aaudl 91 n. asdudl 17 aanax 2559

 Ysgniansuaiafinisuasdunsaassny Fes wasgueudiauasain ordvsunanmamlude ¢ wiingnsemna
fmuarsguluntsuims Ianisuagdnidunisiunulaands 01§18 wils uazanmwaadaulunsiaieriuauiou uas
a1 uazdne wa. 2559 UsemAlusisRanulune ey 135 naufive 30 4 astudl 21 nuaniug 2561
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7. nanIRIREsUALNMEILInGaY ArWUaeAdy 91Teuniis uazanuuandouluniTinay
7.1. mInsngavanmwarmansluaniulsznaunis

samsamairuasinsiURnusaeilnoluiuitanulssnounis luiud 34 wwou 2566 deifieufnlszna
nsvataRinisusedunsatsa Gas Fadiinaadiduvesanaiidunseanfedunaniuaalu 4o 28 whingnsznes
fmussnasglunsuinsianisuasdufiumsduanuvaoeds a1ieunds wazanmuandaulunsinuRefuansiad
Sunsrg we. 2556 Usenrdluseisanyune du 134 noutivey 198 1 s1vfisayunn ariudl 3 Aeay 2560 way awAy
inguAansgnaIunTsun1nig Usemaanigawsng (American Conference of Governmental Industrial Hygienists: ACGIH)
(Threshold Limit Value : TLVs) wu Sidraglunasuiasgiuniuiwun sanisasininiisiandunnsiai 7.1.1
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U3EW 10d wous woa aiduad Indwes dria 9.9. 621/2566

e
A131sh 7.1.1 wansesaRdauauntwaInAneluanuUsnauns

4 AN 3 e A
AnuinsIRdau USY Led ueun wea anlduafl Indluad 9in
‘ﬁag - 5 puudadisnawy 3-1 duamslls dunaudiosszaas Jminszues 21150
Fuivdiagng - 30 WU 2566 Sufsudiegne ¢ 7 wweu 2566
Fufitased : 8-12 WWIBY 2566 Judiantin : 20 weEU 2566
o
Sampling No. - H 658A/66 auv 8.9, 621/2566
WigunsIadau - U3t wead wewdt iulawa dria
: 6 FABWEIY 5 Avauiy Suaadlosuuny’ Sriauumgs 11000
i oa . naniu Anfingan AUNTFIM Han1g
Wuhns1aia . FIWANTATID et i
AaaEd Jald Uszifiu
(1] 2]
§ ; 09.20- | USuweusIu (nhalable dust s B i i -
a % & m
s AERONE 11.20 u. | w58 Total dust) ey s
Agadu (Cly) 0.003 ppm *1 ppm 0.1 ppm )
nsalalasaaain (HCL) 0211 ppm | *5ppm €2 ppm tiu
09.20- | Viinauumuiadin 5 P ;
R 1.780 mg/m = 3 mg/m ]
11.20 u. | (Respirable Dust)
2. Warehouse 1 09.25- | Vanuuduvuiaidn 3 5 ;
o 0.491 mg/m = 3 mg/m Y
(A573589U 2) 11.25 u. | (Respirable Dust)
09.25- UFunaudlusiu (Inhalable dust i
. Wareh 2 . 1.167 ) - 1 i ru
S ¥earehouse 11.25 4. | %39 Total dust) mg/m &g/
AaaTu (Cly) 0.028 pprm *1 ppm 0.1 ppm iy
nslalaspassn (HCL 0.275 ppm | *5ppm 2 ppm i
09.25- | Vhnausffuvunandn 5 . g
o 1.053 mg/m - 3 mg/m [2g}]
11.25 U. | (Respirable Dust)
4. Warehouse 2 09.25 | Wnardumuiadn 3 5 ;
. 0.417 meg/m 5 3 mg/m Hu
(91958U 2) 11.25 4. [ (Respirable Dust)
5. Weight Scale 09.25- | Yauaudusiu (inhalable dust 3 5 ,
a Y 1.667 mg/m - 10 mg/m (i}
(CPVC Silo) 11.25 4. | %39 Total dust)
Aaasu (Cly) 0.023 ppm *1 ppm 0.1 ppm WU
nsnlalasaaain (HC 0174 ppm | *5ppm €2 ppm B

Anasg: Msznmnsuafaiinuasdunsa sy enfssnnamurallude 28 wingnsznsidmunnsgiluntuins nnuazduiunm
Fupmasadiv aviiaunii wavanmaedaslunniheuieiuaneTSuRTI YA, 2556 Ha dadiirudivewaeddueiy Usvndlui
finaywun 1an 134 poufivy 198 4 axduil 3 Aoweu WA 2560

[riadiaauduiunesansipfiduniogaaalituatleglusswinitn

Py esninguanan igaamnisuniaig Usavaanizawin

(American Conference of Governmental Industrial Hygienists: ACGIH)
[TLVs-TWA = Threshold Limit Values-Time Weight Average]
[TLVs-C = Threshold Limit Values-Ceiling]
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Lo AU Aritngan ANATTIY Hans
WUNNTI9IN S FIUN1IATT0 e E
wete Jala Uszudiy
[1] [2]
6. Warehouse 3 09.22- | Usnaurusay (Inhalable dust ” 5 ;
- 2 0.625 me/m’ & 10 mg/m WU
(Unloading PVC) 11.22 u. | w90 Total dust)
Aaa3u (Cl) 0.047 ppm *1 ppm 0.1 ppm HU
nslalasaaain (HCL) 0.161 ppm | *5ppm €2 ppm tiu
09.22- | Vhinmgumnadn ; 5 ,
0.476 mg/m - 3 me/m thu
11.22 u. | (Respirable Dust)
7. Warehouse 3 5
09.25- | Viinuununaén g s .
(Unloading PVC) ! 0.459 mg/m - 3 me/m WU
11.25 4. | (Respirable Dust)
(A7950V 2)
8 Loading PVC 09.35- | Vsuraufusiu (inhalable dust T 10 meg/m? i
- ! = me/m
11.35 4. | w30 Total dust) 4
Aaaiu (CL) 0.015 ppm *1 ppm 0.1 ppm i
nsnlalasaassn (HC) 0217 ppm | *5ppm €2 ppm tiu
9. Re-Slurry House 09.36- UTinmgusn (Inhalable dust 0553 . - e i
- 3 m =
1" floor 1136 u. | win Total dust) 4 mg/
aaasu (Cly) 0.017 ppm *1 ppm 0.1 ppm thu
nnlalasransn (HCL) 0203 ppm | *5ppm €2 ppm i
10. Re-Slurry House 09.40- | USanaudusau (Inhalable dust b 4 - 5 s
- 3 - me/m
3 floor 11.401u. | ¥30 Total dust) PRz 4
Aap3u (Cly) 0.025 ppm *1 ppm 0.1 ppm w1y
nialalasAasin (HCD 0.199 ppm | *5ppm €2 ppm U
11 Reactor House 09.42- | Yimmelusiu (Inhalable dust 5 = ;
= 4 1.167 = 10 meg/m WU
1" floor 11.42 4. | w39 Total dust) mg/m 4
ARDIU (Clo) 0.044 ppm *1 ppm 0.1 ppm w1
ninlelasAaa’n (HC) 0.156 ppm | *5ppm 2 ppm i
12. Reactor House 1330- | YSunukusn (inhalable dust ——— — s
= mg/m - meg/m’
2" floor 15.30 u. | ¥50 Total dust)
Aaasu (Cly) 0.072 ppm *1 ppm 0.1 ppm thu
ninlalasaansn (HCY) 0.253ppm | *5ppm €2 ppm V]

Aunasgi sznansuaiafinisuarAuassasanu ordesneaedlute 28 whngnssvsaimnessiilunisuins dantsuasandunts

frupmlaoadiy viaeuniy uazranmwsdelunsihnuisriuansieldunse wa. 2556 a3 Fadrtarudiremsieliduniis Ysznialusy

fisgmyLunyn iy 134 Aoufiy 198 3 ariuil 3 Aawmu wA. 2560
[Ardadiaruduiuusiansieiidussoggalbidnalaqlusewiisinm)
Banmningueananigaamnssuniadl Ussinaanigewinm
(American Conference of Governmental Industrial Hygienists: ACGIH)
[TLVs-TWA = Threshold Limit Values-Time Weight Average]
[TLVs-C = Threshold Limit Values-Ceiling]
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U3 128 uous uea awhdvad ndwed $1in 9.9. 621/2566
P Ay Arfingan ArnATEIY Hans
Wunasda P FIUN1IATID “ e o

ERLERN Jala Uszidiu
(1] [2]
13. Tank Yard 13:35- ﬁ‘jmm‘;um (Inhalable dust | - g ) g i
15,35 u. | v3@ Total dust) :
Aav3u (Clo) 0.035ppm | *1ppm 0.1 ppm tu
ninlelaspasin (HCD 0234 ppm | *5ppm €2 ppm iy
14. Washing Tower 13.40- 1F3u1m:!ui1u (Inhalable dust 0771 e 10 mg/re? .
15.40 u. | W38 Total dust)
AU (Clo) 0015ppm | *1ppm 0.1 ppm thu
nsalalasaanin (HCL) 0.238 ppm | *5ppm 2 ppm Hu
15. Washing 13.45- | aaSu (Cl) 0.078 ppm *1 ppm 0.1 ppm HIU
15.45 w. | nInlalaspan3n (HCL) 0.395 ppm | *5ppm €2 ppm H
16. Dryer Unit 13.00- Lifmmtluﬂu (Inhalable dust 2808 mg/m? . 10 me/m? sy
1% floor 15.00 w. | %39 Total dust) '
Aaadu (Cl) 0.043 ppm *1 ppm 0.1 ppm i
nsalalnsraain (HCY 0.259 ppm | *5ppm €2 ppm W
17. Dryer Unit 13.10- ‘Lljmmb'!ui’.m (Inhalable dust 2333 mg/m? ) g i
2™ floor 1510 u. | w38 Total dust)
Aapu (CL) 0.097 ppm *1 ppm 0.1 ppm HIU
nsnlalnsAasin (HCD 0.286 ppm | *5ppm €2 ppm thu
18. Dryer Unit top 13.15- 1J:smmv'§u‘nu (Inhalable dust 1,750 me/m? ) 10 me/m? s
floor 15.15 4. | W30 Total dust)
Aaasu (Clo) 0.031 ppm *1 ppm 0.1 ppm WY
nsalalasaanin (HCL) 0125 ppm | *5ppm €2 ppm tiu
19. QC room 09.00- 'Lriu'lmi}ui’m (Inhalable dust 0417 mg/m? 7 10 g .
(Inspection Room) 11.00 y. | 38 Total dust)
Aap3u (Clo) 0.017 ppm | *1 ppm 0.1 ppm e
ninlalasaaain (HCL 0.125 ppm | *5ppm €2 ppm tihu
Usan (He) <0.001 me/m’ |*0.01 meg/m’ | 0.01 mg/m’ i
Annasgiu: Muszniansuaiadnisuavduasausinu orduennemueilute 28 wingnisvstaimusuasgulunisuing Samsuazddiunts

o - o » . o - - - e v -
duemasaiy 9nfiouny wazanmnadaulunisiauieiumsieliduasiy wa. 2556 Gos Taditamnutuvoimsiafiduasie Vszmalusiy

- . - o oa
fiaanuny @y 134 maufiley 198 3 ariuil 3 Sanay we. 2560
[redadianuduiuvesmaeiiduanegagalidnaladlusswitsiem

Wayeninguenan jgaamnssunipig Ussmmavigowinm

(American Conference of Governmental Industrial Hygienists: ACGIH)
[TLVs-TWA = Threshold Limit Values-Time Weight Average]
[TLVs-C = Threshold Limit Values-Ceiling]
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FHNUHANIATIIATINATURMATWAIWIARY AMaaendy a1daeunds uazanmuandanlunminy
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X A Anfinsan AnsgIY aang
HWUNATIAA & i FWUNIATNA o a
finagng Jala Uszidiu
[1] [2]
- | Yianauusau (nhalable dust \
20 Qf-Raam . N . 0.641 mg/m’ - 10 me/m* [
(Temp. Control Room)| 11.01 u. | %39 Total dust)
Aaiu (Clo) 0027 ppm | *1ppm 0.1 ppm W
nsnlalasaaain (HCD 0.187 ppm *5 ppm €2 ppm iy
ozdlau (Acetone) 1.487 ppm | 1,000 ppm | 250 ppm ¢
Usov (He) <0.001 mg/m*|*0.01 mg/m® | 0.01 me/m’ sy
21. Wastewater Unit 09.00- | Uiinaudusiu (Inhalable dust o 3 - % S
11.00 4. | w30 Total dust) LS me/m
aaaiu (Clo) 0.050 ppm *1 ppm 0.1 ppm Wy
nsmlalaspan3n (HC) 0.176 ppm | *5ppm €2 ppm s
22. Air Compressor 09.31- | Yaumlusiy (inhalable dust 3 3 i
Y - R 1.250 mg/m - 10 mg/m HIU
Unit 11.31 u. | ¥50 Total dust)
Aagiu (Clo) 0.068 ppm *1 ppm 0.1 ppm W
ninlalaseaain (HCD 0.148 ppm | *5ppm €2 ppm tiu
23. Chlorine 09.35- | YT (inhalable dust 5 3 3
o iy 1.167 mg/m : 10 mg/m tiu
Metering Unit 11.354. | v5@ Total dust)
Aaau (Cly) 0.035 ppm *1 ppm 0.1 ppm w1
nsnlalasaaain (HCL) 0163 ppm | *5ppm €2 ppm T3]
24, Canteen 09.05- | Ysunaulusiu (Inhalable dust I 10 me/m? iy
- m - me/m
11.05 u. | W39 Total dust) ¥
Aaasu (Cly) 0.004 ppm *1 ppm 0.1 ppm iy
nsalalasaanin (HCL) 0.041 ppm | *5ppm €2 ppm Iy
25. Securi 09.10- wuelus I (inhalable dust ‘
i UE i (inhalable du 1.417 mg/m’ - 10 mg/m’ sy
Guardhouse (Outside) | 11.10 w. | %38 Total dust)
Agau (Clo) 0.002 ppm *1 ppm 0.1 ppm )
nsnlelasmasin (HCL 0.001 ppm | *5ppm 2 ppm i

dwnnsgau: Mazmnnsuaiainisuarduaseausiny erfvansasniluie 28 wisngnsmsaeimumnesguluinisuing Samsuasaiiiung

Frupalanadn ety waanmnededluntnhudsfuaseduase we. 2556 Gea Indinediasa welidunse Ysynelus
fievryuune (e 134 aaufins 198 1 asiuil 3 Fawau WA 2560
edadiinmuiniuraimsedduasegaaaliinatlagluszwinahnu
Pgnaningumanigaamnasuniaig Vssmaanizowim

{American Conference of Governmental Industrial Hygienists: ACGIH)
[TLVs-TWA = Threshold Limit Values-Time Weight Average]
[TLVs-C = Threshold Limit Values-Ceiling]
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Foa o naniu Afnsa9 ANNATETL WA
Wuinsaata . SWNIATID - o
Anats ald Usadiu
[1] [2]
26. Waste house T
(Chemical Storage - 1'0 " ala3u (Styrene) 1819 ppm | 100 ppm 20 ppm wu
Room) T
VAR 0915 | e ) 1307 100 ppm | 20 pprn i
73 rene ; 1
(BQ agent tank) 10.15 W Y BRI ik a4
28. Manhole of 09.45- | Aaa3u (Cly) 0.068 ppm *1 ppm 0.1 ppm i
Reactor 11.45 u. | nsnlalnsmaaln (HCD 0300 ppm | *5ppm €2 ppm s

funasgiu: MussnensualaRmuasunTamany i wemumwluie 28 wiangniznsammuaimIgnilunsuing dansuazdndunis
. o - ) v = - . - - a4 e a -
fuanudasady a7Freuni wazanmuandaulumainnuieivaiseildunsi we. 2556 (o dadanuduvesananiiiunn g Usenmalusw

fingTuLune tau 134 moufiey 198 4 aviuit 3 AnAu WA 2560
[rArvdediamnduduresansieiidursogaaaliimlalusswiinitn

Paypuninguenanignavwnsinnmess Ussmaanigawing

{(American Conference of Governmental Industrial Hygienists: ACGIH)

[TLVs-TWA = Threshold Limit Values-Time Weight Average]

[TLVs-C = Threshold Limit Values-Ceiling]

EEATALlaatD]

me/m?
ppm

genilumansivinenududurasmsiaiidunse

: milligrams per cubic meter (fiadn3urognuieiums)
: parts per million (@ uAgaTuEIu)

AT IATIEVUaysUsaslay
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U3H 1od uoud uea alidvan ndwes e .9. 621/2566 U3t 128 woud uea awhiduai ndwas dria 0.9. 621/2566

7.2, NMIATIVINTTAUAMIUAI BT
Wanue
- Ysunaudlusau (Inhalable dust w3a Total dust)
aindasdioTangunsaiiléifiudasng Personal Sampling Pump ua PVC Filter
SATINTTRARINA; 1.0 Gas/uil
353A5129. Gravimetric Method, Equipment: Electronic Balance, Model: MSE125P-100-DU, Serial No.: 32203794
Suiiiassit; 8 e 2566

o o o = a < & o
Han13nsIv InszAuANAITRNdbIRRERAERTEEIIAINT TN 12 9213 (TWA 12 hrs,, Lmax) 770 #ufide q
s oo o - = wo ) & _a i
Fruau 17 99 Juil 3-5 wwiwu 2566 WawIvuiisuivAmnsgiuiidmualasseniansuaiainisuazAunsa sy
- wooe o v v v e ' = '
03 waspusziudsivealignildiuidvanienasaszernamainiluudas fu Ussmalumefinaune @y 135
ADuU 19 ¢ avduil 26 UnTIAY 2561 uar NNTENTIAIMUANIASTIUINNITUTWIS AN wazAndunsiuauUasniy
nfeuniswaranmwindeylunsinuioafuauiou uasaing uandos wa. 2559 Yssmialussiseyune wdy 133
= w o {HRET Y = « ' - ' . =
mauit 91 n. aafuil 17 sanAu 2559 wud $1uau 12 a eeglunmusiunsgiu uag Suou 5 9a degandunusinnsgiu 8

i ) A
- Uiunouduvinaén (Respirable Dust) likarseandunananisnsiviadansai 7.2.1

Fawdoslatangunsaiitliifiuiaatiag, Personal Sampling Pump uaz PVC Filter + Cyclone . - i F ot ) o
SRS ARG 2.2 AmTArS uanInsvinUTnunsdudadoeazay 12 49lus (Noise Dose) 990 WuA1e 9 91udu 12 9a Tuil 25-26 Loy
f 2. 7 : :

353in5129, Gravimetric Method, Equipment: Electronic Balance, Model: MSE125P-100-DU, Serial No.: 32203794 2565 WawieuifiouiuAmesgufidmualasUssnisnsuafainisuasAuaseusin Gos insgiussiudosfiveuligning
FuRiesew; 8 oy 2566 Iafuidsnadenaanssesnatmsvinauluudiag u Yssmalusivfiaaiyune @y 135 s 19 1 a13ui 26 UnsIA 2561 uag
auANTNguAIaRIgRaAMNTIUN1ATS UssmAanizewsng (American Conference of Governmental Industrial Hygienists:

- paaiu (Cly) ACGIH) wui fiAregluinasiunasgiuiun Jalduanssuandennanisnsinindansei 7.2.2

HowiodioTangunsaifiliiniuiaatng Personal Sampling Pump uaz Prefilter+Filter

Sanmagaema; 0.3 dns/ i

337313129, lon Chromatography (IC) Method, Equipment: IC5-1000, Model: IC_Systern, Serial No.: 07090143
SuiiTiassd; 10 wwou 2566

- nsnlolasaaain (HCL
-ﬂam‘%am‘ai’an,qxhsaiﬁ"lﬁu’nﬁ'nasiw; Personal Sampling Pump waw Silica gel tube
SATIMIRROINA, 0.5 Ans/ Ui
353AT19M, lon Chromatography (IC) Method, Equipment: [C5-1000, Model: IC System, Serial No.: 07090143
Suidiased; 10 Wiy 2566

- 9s%lau (Acetone), dla3u (Styrene)
%uﬂ%mﬁa")‘ﬂqq‘l.h‘miﬂiu"wi":li}lha; Personal Sampling Pump waz Solid Sorbent Tube (coconut shell charcoal)
dammIgaoIme; 0.05-0.1 Gns/ i
359A5129; Gas Chromatographic (FID) Method, Equipment: GC1, Model: CLARUS 500 GC, Serial No.: 650N6091604
Fuitiiasnsat; 11w 2566

- Usan (Hg)
HowdasdlaTangunsaiilifuiaating Personal Sampling Pump uaz Hopealite
dasinsgreInA; 2.0 as/uni
353318 Atomic Absorption Spectrometric Method,

Equipment: Atomic Absorption Spectrometer, Model: novAA 400% P, Serial No.: N/A
Fuithamnk; 12 wwsu 2566

1”1 uiudt 17/37 171 whif 18/37
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= o o ar = o <
A5 7.2.1. HANIATIIRSEAUAIRITBRHBIRAURARRTIEZIATN TN 12 Talus (TWA 12 hrs., Lmax)

i ﬁuﬁusgﬂi&/ﬂ N T fniinsaadnld Awnesgn |
ia-m&laqaqnmwﬂgumm (dB(A)) (dB(A))

1 Warehouse 1 TWA 80.1 <83 WU
Lmax 112.8 <115 tu
2 Warehouse 2 TWA 75.3 <83 Y
} - Lrax 111.8 <15 sy
3 | Warehouse 3 (Unloading PYC) TWA 75.2 <83 U
Lmax 108.0 <115 HIU
4 | Loading PVC TWA 75.1 <83 Hu
Lmax 89.2 <115 tu
5 Reactor House 1 floor TWA 82.1 <83 WU
Lmax 91.2 <115 s
6 Re-slurry House 1% floor TWA 79.9 <83 WY
Lmax 108.0 <115 iy

7 Reactor House 2™ floor TWA 83.5 <g3 laisinu
Limax 112.8 <115 Hy
8 Tank Yard TWA 775 <83 WY
Lmax 1135 <115 H

a | Washing Tower TWA 85.2 <83 Taitinu
) Lmax 1111 <115 HY

10 | Dryer Unit top floor TWA 85.6 <83 Laieinu
Lmax 95.7 <115 WY

11 | Dryer Unit 2™ floor TWA 86.1 <g3 Taieinu

Lmax 1186 <115 Taieivu

5 - - - - rl
FENURANIATIIATIIAAUAMNIWAIWIARDY ATIADAAD a1inauly wazanwwaRdeulun e Wi 20/37
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A15797 7.2.1. (f19) manansaeiassiuAnufwasibuaisnaanssziaaimmineiu 12 Falua (TWA 12 hrs., Lmax)

it ) ﬁuﬁni;sﬂ’iﬂ/ﬂ N T fiinsaeinld Aunsgu bR
Ho-uwanagnIeiiufURO (dB(A)) (dB(A))

12 | Dryer Unit Top floor TWA 78.8 <83 WU
Lmax 115.0 <115 s
13 QC room (Inspection Room) TWA 65.8 <83 H1u
| # Lrnax 108.0 <115 #iu
14 | QC Room (Temp. Control Room) TWA 67.8 <83 H
Lmax 108.2 <115 shu
15 | Canteen TWA 61.2 <83 U
Lmax 80.1 <115 H1u
16 Security Guardhouse (Qutside) TWA 67.2 <83 Hu
Lmax 769 <115 thu

17 | Air Compressor Unit TWA 993 <g3 Taieinu

‘ . Lmax 116.4 <115 laieiny

Anasgy - Ussmansuadafinisuasdunsaaussany (Gag mmg‘luszﬁmﬁmﬁu‘oﬂﬁgni’i’n‘lﬁﬁmﬁa:mSﬂﬂaamzasnmmiﬁwﬂu'lu

winzfu Uszmalusiefieampune iy 135 aeudi 19 4 asiufl 26 unaen 2561

Tagit - amavhawiildFudedu 15 (12 w) fvualilidiu 83 dBe)

Ay

nnsEnsaivuaasgulunisusms danns sasddiunsduamuvasad evihaudiouazaniniwindonlunis
vrnuAeiua ey uadie wandas e, 2559 Ussmluswioaiguny du 133 aoufl 91 n. asiuil 17 ganea 2559

Tanil - seAudnsgaan (peak sound pressure level vaadivansznuniodosnszunn (impact or impulse noise)
(v 140 dB T8 wio IFsududmAsiiissdudsiaraidasiuunail (continuous steady noise) laitfiunth 115 dB(A)

(ﬂiﬁ]ﬁﬂmv:msvi'wu‘[uamw.ii:nauﬁqmﬁﬂs‘zﬁmﬁaaﬁgni‘]’u‘lﬁ%’umﬁ'umaamzummmsﬁwaquw-ﬁ‘ﬂmé’aud 85
B Auly Bhnededaliinesnsaudnemslsiuluanuysznouians)

AunsgIL : UssniAnsuatainTsuasAunseussY G nmspusedudniverlignidldudauadonaanssazanniaiianly
wsiAeiu Usenalusfiaomnguny @y 135 aeuft 19 1 asiufl 26 unsiay 2561

Taodt - nemsviswildsudedy 1 3u (12 a0 fwuelilidu 83 dBia)

IS5

ngaszEnIRAueassilumsuims dans uasdiiiunsiunmnasadis ordeudouasanmundeulunis
FrufeiureEou e wendss wa. 2559 Ussnalussiangune @ 133 aeuil 91 0. aciufl 17 ganau 2559

Taui - sufuidnIgaan (peak sound pressure level vaduansznuniaidsanszunn (impact or impulse noise)
Wi 140 dB S8 wie IdsududadsiiiiseAudsaidardosuunsd (continuous steady noise) TiiRunth 115 dB(A)

(ﬂixﬁﬁamwmiﬁwnu'Luamuﬂi:na-uﬁan-nsﬁs:ﬁmﬁaqﬁgﬂﬁwﬂﬁ%’umﬁuwaamzummmsv’hnumjm'n"'ﬂmﬁauei 85
dB(A) Fuly Thnedadaliinesnseyindmsldfuluanusznauianis)
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: Sound Level Meter, SCARLET, Model: ST-25D, Serial No. (S/N): 10340857, S/N 10340858, 5/N 10340859,
S/N 10340860, S/N 10340861, S/N 10340862, S/N 10340864, IEC 61672, Calibration Date: March 28, 2023

s o o4 (Calibration Equi )
: Sound Calibrator, Quest Technologies, Model: OC-10, Serial No. QE7060323 (ID. NO : SC-002),
IEC 942 Wipuwi1 IEC 60942, Calibration Date: January 24, 2023

WU2BUATIIR: UTEN Laas waud Fuluma e

fing: 6 sovrued 5 duauvnaey Sunadiauunyd Jwminuumy3 11000

v v o= P o
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A15199 7.2.2. wan1sasaaiauiinunisdudaieazay 12 42149 (Noise Dose)
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= ' o @ <&
ANTHN 7.2.2, (d0) wan1sAsIInUSnunsdudadsazan 12 42Tus (Noise Dose)

& - ;
S WUNATIAIN/ % " ﬂ'\ﬁ'ﬁﬂ‘a , HAN13
anau 4 o A e FIWAIATIVIA vy i AWMU =
Fo-uwaEnagninenufifau Fald - Uszdiu
11 | Reactor Unit Noise Dose % 40.6 <100" thu
L TWA dB(A) 81.0 <g3?¥ ]
12 | Reactor Unit (s0ufl 2) Noise Dose % a1.2 <100" Wy
TWA dB(A) 81.1 <g” e
KUIULA

1 s ¥ Uszmansuaiainisuazdunsaausan Fos annsguszdudesiisonligninildiuideanionasnszozinainis
alugsaru Usemaluswfamgunn @ 135 mouft 19 @ ariufl 26 unaiAy 2561
Tngdi : namwvhauAlaTuEes 12 v, so 1 fu dwualiliiu 83 dB ()
Z: aneaningumanigaamnisuniaiy Ussvaanigowsn
(American Conference of Governmental Industrial Hygienists: ACGIH)
2. BfueAnta
TWA  : Time weighted Average (Assfulipaafipnasnizsaxaan i)
dB(A)  : decibel (A) (wilua 1a)
% : percent (1Wadldud)

- Huiimsro¥as = \ Arfingae , HaNg
ARy ﬂﬂ-u’luar]agnﬁ'li'ﬁ - FIUN1IATIVIA Fivel] Py Asnmsg | e
1 Warehouse 1 Noise Dose % 13.6 <100Y HIY

TWA dB(A) 76.3 <g3? w1

2 Warehouse 1 (s9ufl 2) Noise Dose % 14.2 <100 w1
ARigNa nTAs TWA dB(A) 76.5 <g3¥ Hu

3 | Warehouse 2 Noise Dose % 393 <100Y sy
TWA dB(A) 80.9 <g3? W

4 | warehouse 2 (50l 2) Noise Dose % 374 <100" i
AT Unnm TWA dB(A) 80.7 <@gz ]

5 Warehouse 3 (Unloading PVC) Noise Dose % 26.7 <100" Hu
TWA dB(A) 79.2 <g3¥ i

6 Warehouse 3 (Unloading PVC) (saufl 2) Noise Dose % 583 <100" tiu
TWA dB(A) 826 <s3¥ fitu

7 | Dryer, Washing Unit Noise Dose % 10.6 <100 1y
TWA dB(A) 752 <gs¥ e

8 Dryer, Washing Unit (s0uft 2) Noise Dose % 18.1 <100" N
TWA dB(A) 775 <g3? WU

9 UT, Slurry, Elimination Unit Noise Dose % 135 <100Y Hu
TWA dB(A) 763 <83¥ HU

10 | UT, Slurry, Elimination Unit (s0ufi 2) Noise Dose % 145 <100¥ WU
TWA dB(A) 766 <g3¥ g

WG

1 Awmsgiu V UssmansuataRnisuazAunsaausinu (3as assusyiudssieailiandildfudsnaionasasesaains
valuuasiu UsenielusiwResmgung @ 135 rauf 19 1 asiuil 26 unsiAn 2561
Tngil - pamehauillddudes 12 wu. de 1 Ju dmualilicu 83 d8 (a)

¥ awaulngumanigramnazumaig Ussmaanigauinn
(American Conference of Governmental Industrial Hygienists: ACGIH)
2. o8uwAe

TWA  : Time weighted Average (FissAUidBaaRBRRABASYBELIAINTIININ)
dB(A)  : decibel (A) (infiua (o)
% percent (Wosidud)
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& a - : . E . ]
: Noise Dosimeter, Quest Technologies, Model: Q-300, Serial No. (S/N): S/N QC6120002, S/N QC6120004,
S/N QC6120006, S/N QC6110101, IEC1252 Wiuin IEC 61252, Calibration Date: February 23, 2023

Eui 52 (Callbration Eagi )

: Sound Calibrator, Quest Technologies, Model: QC-10, Serial No. QE7060323 (ID. NO : 5C-002),
IEC 942 1#iuiin IEC 60942, Calibration Date: January 24, 2023
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LEAINAI9IU
m5198 7.3.1 wansesaiarmduveuatatng a vt luuasdnumsuiansluaouusznoufians
ATy
o od v Wy v ) .
. ¥ . . X ANATIINLA (Raalsigndn) Hanns
aau Hufingvia Anvazu o P
(and ) (ang) Usziiiu
Aady Angn
UinuiuiliUselood
1 Warehouse 1 Tunszurumsudavie 1,210, 1,211, 1,214 = - -
MsUUR
Aiady 1,212 200 - w1y
AR 1,210 - 100 R
vshniuibiusslon
2 Warehouse 2 lunssviunsnaniie 1,310, 1,321, 1,322 - - -
Msufua
fuade 1,317 200 - WU
ANEn 1,310 = 100 WY
SRl ssleni
Warehouse 3 a2
3 inladiee BE Tunszuumseanvise 1,401, 1,602, 1,441 - - -
nieachi MIufuR
Anady 1,414 200 - diu
Andhan 1,401 - 100 Hu
Re-Slurry House 1% )
q Machine Control 852, 853, 821 - - -
floor
Anady 842 200 - ")
Adingn 821 i 100 thu
Re-Slurry House 2™ .
5 Machine Control 341, 342, 490 - = :
floor
Aady 301 200 - thy
fhﬁ;'m‘n 341 - 100 Wy
Re-Slurry House 3™ )
6 Machine Control 59,001, 59,601, 59,100 - = =
floor
fuade 59,234 200 5 WU
AAEA 59,001 - 100 WU
Uinnituiliusslen
QC room sl
7 ) Tunszuunskanvisa 1,291, 1,290, 1,290 . - =
(Inspection room) i
n5UHUR
feds 1,290 300 ; s
Az 1,290 = 150 £y

. a w - » ] s 1
F|'|Ii"lﬂ'i§']ui U5Hﬂ1ﬂﬂiﬂai’ﬂﬂﬂ15LLa#ﬁﬂﬁiﬂQI.I.?QQ"I'L! 13849 I.J'IF\SE'IL!FY]'I!.Ilﬂl.l'llaﬂll-ﬂ\m'nﬁ miamm‘-:mumm’[u‘fz'ﬂ q WHINHNIENTH
fhwueanasgulumsuinis Sensuazaniunsfumlaseds srfhauiis wazanmiwadaslunisiinuieaiueiuiou waaina
uazidos wa. 2559 Usznelusvfivamiune tau 135 aaufivay 39 9 asiudl 21 nuawiug 2561
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ANUNTZIU
. PR 0 d .
5 T . % 4 Arinsaaiald (Fadlsianndn) Hanas
amu fiufinsaain Anviui (i) il iy
Aoy n"\v%'la‘n
- & dn v .
ac vShufuiliuselomd
room a a
8 Tunszvunisudanie 798, 821, 799 - g -
(Temp. Control room) P
nsUjua
Anady 806 300 - i
AR 798 - 150 W1
VnniudliussTon
9 | Maintenance workshap | Tunizuiunsudania 537, 521, 522 -
MIUGUR
Anady 626 300 thu
fign 521 : 150 Hu

i Control Room USnsiuiliUsslon B
(Meeting desk) Tudihau -
fiady 715 300 - Hu
fanan 472 150 Hu

= =3 7. v
Viniuiliuselon

11 Saminar Roomn Tudsingmy 1,175, 1,323, 1,301 - - =

Aady 1,266 300 - Hu
| Awnge 1,175 - 150 i
2 vinanunliyszloni

12 | Meeting Room 1" floor T 790, 721, 711 - - -
Atady 740 300 - dhu
Ardnan 711 - 150 dn

R ]

13 Meeting Room 2" floor i 450, 461 - = E
Aadn 455 300 . t
AN 450 : 150 Hu

= & v -
Meeting table at UstniuilUslow

1d Ay 907, 921, 901 - - =
reception area Tudnina
Aadn 909 300 a thu
Angn 901 - 150 WU

= . A ]
Ultnuiiuiiluiiings
Walk-way in front of Smrunnynnn/vie
15 % tumwuglunzund 501, 500, 421 -
Toil
ollet wazuinndiiinisdyes
Tuamezanidu
Anady 474 100 - W
Arngn az21 - 50 i

AnAsEY: UssmansuadaAnisuasduasaausian (Ge wnsgiuamudiuaauasadii ovfadunamumnulute 4 udangnsznsas
P - s o v o = o o d . ; .
Amumnnsgulunsuins Sansuasddumsdummnniasnds avieuniy uazanmuwndoulunisyiemafgaiuaruipn uasaing

wpwifius wat, 2559 YsemAlus1sAeaTyiuNe (@ 135 meufivew 39 4 ariudl 21 nuatius 256
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ANNTFIU
. X g, i frfinsaaiald (faslinni) uans
anu fiuninain ANz ., " . N
(and) (ang ) Uszily
Aady AmAgn
o & 3
- Vil
16 | First Aid Roomn g 1,196, 1,162, 1,191 - - -
Uszlombinll
Aoy 1,183 50 . tu
Argn 1,162 - 25 Hu
ViuRuimiluATingg
dryasvaaynna/ms
Walk-way in front yvIvaY / sa,
17 e sunmuzlunelni 2,135, 2,101, 2,151 - - -
of Locker ieom wazusuiinsdnas
Tunnzanidu
Aady 2,129 100 g s
) i
AR 2,101 - 50 i
UShufunly
18 | Canteen:1 25y 856, 921, 911 - = -
Uszlamimnly
iy 896 300 - s
AR 856 150 I
- a d4 =y
vSuunmluniinig
AtyaTveIYARa/MID
19 | Stair vuwmuzlunnsun® | 2,238, 2,010, 2,010 5 5 2
wasuITTns AT
lunzgnidu
Aady 2,086 100 : Hw
Arman 2,010 - 50 H1y
viaAuivaluATng
. Ftyasveaupra/mio
In Front of Lift o o 5
20 (1 floor) gruvmuglunmizind 504, 510, 521 - - -
oor uagusniiinIgdnas
Tunmzanidu
Anady 511 100 : Hu
AAgn 504 - 50 Hu
21 Cooking R Vil 313, 320, 310
OOKIN oom ey ' N = = =
E Usglamiialy
Aady 314 300 - Hu
ﬂ"ll"li!ﬂ 310 - 150 W

: e - 3 s .
Awnsg: Ussniansuadainisuazdunsausiiny Gae wesguaiuduveaain orfudunanumalude 4 uiingnsnse
fimuamasgilunsuims dansuasAdiunsiumimaeniy endeundy uasanmuwindeslumsinuiedvanuiou uasaiie
- = 0 - ar ol s
uazdes wa. 2559 Usgnielumwfiangune tdu 135 aaufivy 39 9 aaiuil 21 nuaius 2561
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LAINAN9AY
e919f 7.3.2 mamsasreiapudivemaiate a wnniuive uasuinunsiansluanulsznauiams
AnsgIu
BRI #fudinsada Snunuziui ﬁ"ﬁﬂzqia‘ﬁlﬁ (ﬁmblﬂ&],n"h) Nﬁﬂjs
(ang) (ang ) Usuidiu
Anady n"lﬁ"'lqn
1 | Reactor House 1* floor Machine Control 270, 271, 275 - - -
Anaiy 272 200 thu
Fhuiﬂﬂ‘n 270 - 100 WU
2 Reactor House 2™ floor [ Machine Control 1,950, 2,001, 2,501 - - =
Anndy 2,150 200 > WU
Agn 1,950 = 100 Hh
3 |DryerUnit1"floor | Machine Control | 1,210,1211, 1,211 s . =
Anade 1,210 200 . s
Andngn 1,210 - 100 Fhu
4 | Dryer Unit 2™ floor I Machine Control 1,201, 1,202, 1,201 - - -
Aoy 1,201 200 - tiu
fngn 1,201 - 100 thu
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aruiveuaaing daddiding 200 dnd wazgaiienuduveumainadingn sedlaidndn 100 dnd
SUSnamsieleumsnds mawieuingiv ueasiuiiussadue Uinanssuunssinaduuivihuiuieiesing
Vinmnanedats meynay Maeiu uaesund fmuediadsrnudureuasaing dadlidhnds 300 dnd wavgaiird
vpaET AR dadliini1 150 dnd
o yinmiuildussTaviludrinay
- wipsdinay Fedflnausu Wesussene Fesduduwiide/enans viesdneionans Weanauiimed woauszyu Ui
Wrsvmdniviwiondogné fuiiviaseanuuy Weuwuy Awundiadsmudiuasaaing dodhisn 300 dnd uavqadt
auduvauasainiign fadlaidndy 150 &nd
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-s'mwuuamsnnanﬂaaauqmn1u§amné’au anulasnny a1deunly uazanmuwandenlunisinu wihil 20/37
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ugsnanyiy
a7 7.3.3 nansnsn e duraamrin a Uinuiignidenia Indlimenmenawzaaniededdamamegiuilu
NI
i vy | ANIATEIU
- X 4 5 o ddnsadnld | L L.t P
anu WUN/AAATIIN anwmEau (End) (nm‘l‘:‘.m:m'n) wan1sUszidiu
(an%)
1 CEO desk Computer 701 400-500 M
2 HR Mer. desk Computer 685 400-500 I
3 SC Mgr. desk Computer 620 400-500 [
a GM Mar. desk Computer 654 400-500 b
5 SC Officer desk Computer 612 400-500 I
6 Mechanical Engineer desk Computer 618 400-500 WU
7 Electrical Supervisor desk Computer 697 400-500 MU
8 HR Office Computer 558 400-500 HIu
9 HSE Officer desk Computer 605 400-500 WU
10 | FA GM desk Computer 676 400-500 ]
11 PD Officer Computer 738 400-500 Y
12 | ME GM desk Computer 643 400-500 Hu
13 QC Office Computer 590 400-500 Fu
14 Chief desk at control room Computer 509 400-500 HU
15 Caontrol Room (DCS Monitoring: Utility) Computer 510 400-500 WU
16 Sontol R e aniiaring Computer 501 400-500 s
: Reactor 1-4)
17 Office logistic desk at Warehouse 1 Computer 961 400-500 Hu
18 | QC staff desk at QC room Computer 731 400-500 Hu
_;‘; Cuardhsuse desk 'ﬁuﬁ 1 Computer 1,944 400-500 tu
Guardhouse desk i 2 1,921 300" sy
Guardhouse desk Tl 3 1,920 200* o

AnnnsgIL: UszmansuaiapnsuasAunsaiusi a1 snmsgwanadirsuasaing orfusnnemumnilud 4 whngnssrmai e
wwsgulunisuims Santsuazsudunisiummasnis ovieude uazanmiadeulunnihmuieriuaeieu waaain uandes
wet. 2550 UszmalusuRsamgune @y 135 aoufity 39 1 adufl 21 nuaiug 2561

Smsguedveaain (#nd) uinalasseuiligninmilasuninia Tnolfmomuesemegalunsufian

v v o o 3
Wmthiirudasadslunisyinu
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135W 108 uaud uoa awidvad Indwed $1in 9.9. 621/2566
-
LUEINAIAY
o Y v ' - - v - i - v ¥ | o
M 7.3.4 wan1snsaviannudiimeaasaing u vinuiigniedesiou ndlfawmussamzaniodaddmeniagivilu
MY
, o i AINTEI
& 4 - g Anfinsaadald | L, Lo N
i NUH/QANTIIN anvusIU & o (foslisndn) | man1suszidiu
armu (ang ) i
(an%)
1 | Reactor House 1" floor mupuAesing 270 200-300 Hu
2 | Reactor House 2™ floor muAuATasing 290 200-300 Hu
3 Dryer Unit 1* floor it 1 ﬁ‘mﬁill.ﬁ%i)-i‘i'\'ni 1,142 200-300 WU
s F 7 A
Dryer Unit 1* floor #u# 2 1,123 300* WU
o A fl
Dryer Unit 1** floor #ufl 3 978 200 i
4 | Dryer Unit 2" floor PUALLATDEINT 251 200-300 tu

Ansgu: UsenimnsuaiadnisuazAunsainsiny Ges tmsguaudivauaain avisdutanummniluto 4 whngnsznsaeivun
wmsglunruing Sansasiiiunsiunmnaeasiy ordeunis waranmwedarlumaiamaivaiumide u uasadi wazds
A, 2559 Usenrlusiufinanyiunen @y 135 roufitay 39 3 as¥udl 21 nunwis 2561

“nmsguenudiurauaain (3nd) vinadesseuiiligninaulammiiahau Taslimenuanamzsalunsufifou

vooou oo & S
Wimhiirmudasanalunisinanu
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® JMURLIU

ar

- yuitunuivneluaiannseyaniuldatradany fawusndimasidanuuin Wi suveuiiilfzaie
\iaadns Gunuitiioualuainda 750 lulasiwms (0.75 fafiuns) N1sRstaumeIudsaem n1sUszney mstu msayiadn
dwvasitiinnnlng msiadudne msdaa msssdule wiensanaduls nsdnde St nsau nasduduguui wWaud
wazdeLui vuf wandousin fvuadrnudieasEing 200-300 &nd

° ﬂua:tﬁumﬁnﬂau

nanIwiowdn @8N e laids zilruuaneEna Tunata fun sulsesily
Frlinau wiu cudiou ok oududfindeya mimuum'diumana'uaua mmmmuuﬂu msﬂgum'mmuuuwmmmLm 125
Tulaswms (0.125 fadwny) ruesnuuuuandouwuy Taslilusunsureufiunas sudsznausasuduazsafs uRTIvaRULHU
widn mevnulfataasiBaaulizdefinioaing nethdsdeu neazben nmsdmnsawls nswieuams (du msvieau
azanm misea) MsAURE sl mMavssgluuned fvusdimdusanaaiatlidingt 400-500 dnd

it 1 i 2 fiudi 3
1,000 - 2,000 300 200
1NN 2,000 - 5,000 600 300
11nN731 5,000 - 10,000 1,000 400
mnm'1 10,000 2,000 600

B - wuw 1 wunetia qﬁv‘ﬂuana1w"m1u‘[mn'L-uawsJmummwumﬁiumwgummu
wuw 2 wnsia 'Uinmsmmwﬂwanmqnu’lmﬂuwuwmu'l.ui"ﬂuwammaanuam
it 3 mnofs Boalaeseuiaaid 2 wumsﬂg‘uwmwmavnmmu'[ﬂawm

e =

: Light Meter, Digicon, Model: LX-73, Serial No. (S/N): T.018389, CIE 1931, Calibration Date: December 1, 2022
wieuasin: Uit was weud Wwulima 9in

d_ s - . “ P =
flath 6 waoaud 5 duavinvy Swnaidosuunys Jmiauunys 11000

11 el 31737
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7.4. MIAsIINAIRNNITaL (WBGT)

wansaseTadtrndauluiiinmy nitedie S 13 n Tuszuhnadui 3-5 wwp 2566 Wartheans
amviamnvudisuiuaanespuiidvuelasngnisnnsdmuaiasgulunisuims dams wasdndunisdusuasasts
orrsuniouasanimwandanlumshauiisafuanudou uaseing uasdss wa. 2559 Uszmalumsfienuune @ 133
mauf 91 n. asdufl 17 ganau 2559 wuirdideglunasiinsgufiimue onidu Loading PVC ua Reactor House 2™ floor
frgamiunmusinassu fdlduansmoasdoanantsamaindamanei 7.3.1
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FAURANTIATIIATIIABURMAMEAWIAGDY ATuUABAdY endireundy uazantwuaadoulumsviaiu

wihil 33/37
L PR i
UM Lod woud uea awiuaid Twdwad 9in

8.8, 621/2566

A1 7.4.1 wansasadaduiiainutey (WBGT)

s @ 5 i WA aaunnliluaniazmisirem (°C) *ANATIIY
Vinuiiinisasaadn / Tun . . " G . WanIs
s A e ronae IAATIAIN ANWUZATTNNY 'ﬁlimau e WBGT waay Ussidiu
8- 1] AT NWB DB G L3
18 4 (Kcalzhr) ST (e}
1. Warehouse 1 wing (120 ui) 2 ‘
03/04/66 | 09.30-11.30 W, o 246 28.1 320 321 293 32 HU
(sEAuNsENU=U1unA1)
2. Warehouse 2 W3 (120 wi) 55 ;
03/04/66 | 09.25-11.25 u. - 246 273 323 339 293 32 HU
| (3AUMTENU=11unana)
3. Warehouse 3 (Unloading PVC) Wisd (120 W) " "
03/04/66 | 09.30-11.30 W, o 246 26.5 317 318 28.1 32/ H
(FEAUMsENU=Urunany)
4. Loading PVC yalwanasiall (120 wi) - i
03/04/66 | 13.20-15.20 u. . 204 324 334 338 324 32" Taieiu
(STAUNTENU=UuNA)
5. Reactor House 1% floor PIURNIATDNT (120 17 . !
03/04/66 | 13.15-15.15 u. 5 150 31.5 323 325 318 34 U
(sEAUNTTEITU=1U7)
6. Re-slurry House 19 floor AuALATEIINT (120 uf) ] ;
L 05/04/66 | 08.59-10.59 u. L ey 150 29.8 37.0 374 321 34V WU
(3EAUNTITNU=1U)
7. Reactor House 2™ floor muRedasing (120 wiii) . .
05/04/66 | 09.10-11.10 u, T 150 38.2 40.1 406 38.9 3¢ Taitiu
(FEAUNTIZNU=\U")
8. Washing Tower annm#aw"ns (120 un#l) o \
04/04/66 | 09.01-11.01 u. " 150 321 29.1 29.2 301 34" WY
(SEAUNTITITU=1U")
NWB: (Natural Wet Bulb Thermometer) grumaiimailuiiwoinszwwlunassssini DE: (Ory Bulb Thermometer) gamgiimaslufimainizsuimussaei
GT: (Globe Thermometer} gumgiitnaumefhufinad WBGT: (Wet Bulb Globe Temperature) grumaiiatailnau
v v
Wmthiiruyasndglunisyina
11 wriuil 33/37
uiem wond wowd @ulawe sin 6 9aumada 5 Auaviaeu Swnaiilanamyd Saimuum 11000 F-HE-7.8-2 Rev.3
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U3 1o uaud uea ailuai Twdwed 4
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Uiamitinimsaaia / Fuit by Ramgilusmazmay (%) i, g HaN1g
Founmananndreiuition | vida 17871A5297R Anyniznsinay #ldaiy . WEGT iy it
-urnanagni NW WBGT g
¥ a (Kcal/hr) e al c'ey
9. Drver Unit 1% floor AvAsATaEng (120 wi) : ;
05/04/66 | 13.10-15.10 u. ea 150 284 32.6 327 297 3wV U
i (38AUNTIEIMU=111)
10. Dryer Unit 27 floor PvAmAIasing (120 wii) i ’
04/04/66 | 13.10-15.10 u. 7 150 284 354 356 30.6 3¢ i
(FEAUNTTENU=1UT)
11, Wastewater Unit VA3 (120 W7 . )
03/04/66 | 13.10-15.10 u. - 150 26.1 276 219 266 34/ WY
(sEMUNISEIMU=1U7)
12. Air Compressor Unit mur]um*;aaﬁns (120 un#) ; i
03/04/66 | 13.00-15.00 u. A 150 328 34.1 34.6 333 Y i
(SEAUNTTENU=1UT)
13. Manhale of reactor AIUALATEIENS (120 un¥i) . .
05/04/66 | 13.00-15.00 u. P 150 30.1 35.0 35.1 316 39 MY
- (3¥AUNTENU=1UT)
NWB: (Natural Wet Bulb Thermameter) gaumgiimashufinainseulzunamusssuni DE: (Dry Bulb Thermometer) aamglinailufnednssunswimmsssumi
GT: (Globe Thermometer) gamgiilnaumasluiinns WBGT: (Wet Bulb Globe Temperature) gaumaiiviaiainau

*AunaIgu: nnsEnsaTmumnassuluntsuivns fanis wazdudunsiumasedy srfiouiswasanwedaslunishanidsruarud ou wasadne uazidos wa. 2559 Usgmialusifinaiyune du 133
naufl 91 n. arfudl 17 ganay 2559

A dnwnsann” et dnvasuilusslosdeliminuililidiansinsaigamstusameliciu 200 flasaaeinedalus vy sudsundids ufuife vuiuiindays muduing su
nvinApukAning suusznaudununnadn audidueiseinsiaeni nsduruem erudideudssldfunuingn

s i v - s aegwa . - - - - - . - - - yooa
& tgmudunana” merdl dnvarnuiliusnunanvaldndunihibifensensageamsluimieiu 200 Alauesaddedalus f1 350 Alawaasirodalus Wy swen aan fu wWiawdaudhedvesme
usnhunan aumeansy Muagly sudusausin mudusounsnnas

v - rooow e - - » 3 - . v - - a
(msmsaednseAvpnyiouiamsIvinuiaaiini sufuanuesgninegluanmn s uung uavismsivialudisssosarigninenladsvsuansenanuiougigal

: WET BULB GLOBE TEMPERATURE (WBGT) METER, Jantytech, Type: JT2011-E24, Serial No. (S/N): 3522210110, S/N 3522210111, S/ 3522210112, 5/N 3522210113,
ISO 7243, Calibration Date: March 1, 2023

wireruasaie: vt wad uaud hiluva i

#lag: 6 wosvwsdonu 5 Fumnamy Sunadianumyd Sivdauunyd 11000

v v al
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8. unasu
8.1. nMInTIAFBUANA W IMANludnuUsENEUNS

8 1.1 USuafusiu (Inhalable dust wia Total Dust) fameialdnnituiiang 4 Aoy sywin 0417-2.833 me/m’
e Feileaglunasinrsgufismuales ACGIH-TLVS (Avunl3liciu 10 me/m?)

8.1.2 Yisndunuaidn (Respirable Dust) finsaeinldandaysnaluiuiivng 4 diagsswing 0.417-1.780 me/m’

o wo oo et < o o ° 1 a
gy Faieglunmsiinasguiifmualay ACGH-TLYs (fvualiliiu 3 my/m?)

a ~ - o o w o o = =

8.1.3 Usinmaaadu (Cl) finTanialdann Aufnes Ay 0.002:0.097 ppm awadu Sadifeglunnsiumsgiud

dmualagUszmansuaiadnisuazAuasoasany @adriaauduiurasasaliduanegaaliiailaglussnisiau
Swualiliifu 1 ppm) wag ACGIH-TLYs (Fwual3hiiiu 0.1 ppm)

= - N Z J. i 5. G, s 3

814 Usinunsalalasaaain (HCD finsaainldan Wufldag Sawinfu 0.001-0.395 ppm auérd Falleragluinosi
wmspwiinmualagdszmensuaiainisuazduasensanu @asiinaduturesssalidunsegaanlitiailahisewin
s mualiliiu 5 ppm) wag ACGIH-TLYs (fwualiliiu 2 ppm)

8.1.5 USunuusan (He) fin3193nlé97n QC room (Inspection Room) waz QC Room (Temp. Control Room)
i <0.001 me/m?® Bafieglunnsinmsyruiiivualacyseniansuaiafmsuazduasa s @adinaamidiiumasmanad
Sunrogeaelinnalaglusswinhanu dwualiliifu 001 me/m’) uaz ACGIH-TLYs (imunlilidiv 001 me/m’)

8.16 USmazdln (Acetone) fins193nlda1n QC Room (Temp. Control Room) ey 1487 ppm Ssiidag]
Tunasimssuitmualnsuszniansuadafnisuasdurseusay @ndrfamndudurmaniifunsenisnasnszozim
msvhaudndimiusl3lify dvue il 1,000 ppm) uaz ACGIH-TLYs (fwualilifiv 250 ppm)

8.1.7 Usuwaladu (Styrene) fins1a7nléain Waste house (Chemical Storage Room) Waz V36-1-A (BQ agent
tank) HAAU 1,819 waw 1.307 ppm Haiiraglunasinesyuiituslaosemnsuaiafinmsuavunseanssm (@adiin
Auduiuraseidunsoadsnaensseznain sinuUndimua iy fvuelilidiu 100 ppm) was ACGIHTLVs
(Fviunl3lsiiiu 20 ppm)

. : v v
s - -

& afymansEnuianaing WalRaE
mistlasusansenuitinvinduazaaauasasniluf v iR
1. a"ﬂmqUﬂiniﬂaqﬁ’ummﬂaaﬂﬁaﬁ'wqﬂﬂaﬁmmmﬂaaﬁuﬁumwmnc!uazaaqmsaﬁmﬁﬁgnﬁ'mmmzﬁﬁlﬁﬁu
HUfURnurapnIzezIave Wy dilaayavdavinmniuduatasuazannaiifonnzauivsiovesiuazoauay
asiaiiun FiifieliAansiesiufiilseavinmistu
2. avssusashpinusvuussueomAliegluanwiethamiiae
3. mysirunsumsufiRuA LS Tassey3Emmihnusdinasasiviude iatlasiudunsisnnduazans
uazasiAll
4. meihinsaseienng, aussanimlan, seuumadumela, ssuudssam uazmﬂmﬁaﬂﬂaag’ﬂﬁﬁ‘ﬁmuﬁ'tﬁmﬁmﬁuua
arslunaudssodinioalas 1 ad1 ietiosfumsdinsansgnuramaasainmsuiinuasmsiaousiliguineun
wiineuiiResdosivasasluwiassann IassminfedunmefiondeliiAonanssmudequamaunis nstleaiu
Aue1 MIlARRY uaznsEwINTBIMSAnfY sahinsruunsihesTilsedin lnowmeninnuioglunduides
delwiiedulsnlsfuniuiu Frvihliznylinmevelfarstasunnsinnunimeiniaedaies dafnw

wunliunswisuwamewaas wasdunathsslnunwiiauasfanadamameluasnsuanisanu

SIWNUHANTIATIAATINABUANAWEIWIAFDY AuYaBAdY 91T78uly wasanHwIRFaxTunsiY wiiil 36/37
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8.2 NNINTITRSEAUAMUA IO

8.2.1 nan13nsr9insrauAERadBuAsRAENTEIAINIINIL (TWA 12 hrs) fiasiaiaen Huildae 1
$1u 17 30 Sldnagsewing 61.2-99.3 dB(A) mudndy denSpufinuiunadinasgumanlssmansuaiainsuasduases
usantu s wmsguseRudssiisenlignindldtuidenafonaeasrernaimmineluudaiu wa 2561 wud 0w 12 90
fiaeglunusinasgiu waz 91w 5 8 Jigendunusiinasg i

wavszAUATRsTaadEsgean (Lmax) fifnagsswing 76.9-118.6 dB (A) mudndy ewFeudisufuinmsinasgu
aungnsznssiuaasglunsuims dams uasddumsiuanudasait aviiondeusasannndeulunsiny
Wenduarudou uasains wazidos we. 2559 wuiriidaglunasiinasgi vnuu Dryer Unit 2™ floor uaz Air Compressor
Unit JA1ganinnusiiinsgiy

a B § & X o, e = 1 ' :
8.2.2 wamsasrindiununisdudadusasay (Noise Dose) A6539in01n Huitdne q S1uau 12 9n ddagsywing
10.6-58.3 % awddu WawFsuisuiuinusiumssiunusnmningumanfgnamnsamiag Ussmaanigoniini (American
Conference of Gavernmental Industrial Hygienists: ACGIH) Tadi Awualiliiiu 100 % wuit rnegluinusinasgiuiivue

wazszAuadudaudes (TWA) fidragsening 75.2-82.6 dB(A) muddu dewisuiisudiuinusiuinsg iy
Usrmiansuafafmanazduaseasiny Bas massssiudodioailianialdiuduiadonaanssosianisieiluidas iy
Tnpfianmsviauilddudostu 1 u @ o) Avualliiu 85 dBla) wudi faeglunasiuiasgiuimun

v 1o PO & odo
VoLAUDLUSATUS jﬂﬂ ny;mxunl-_ugugemmmﬁmﬁa UILIUHUNAINIU

1. mibiwhoualdgunsaiisstuiuysranafiiid fjofousiansindn

2, ansvpza s Wiomuduuadunthitsenhadneudeiudioan iiunsdudades

3. AnUsEmARantInTI RszRudEns wwuduanssdudoduiariuil deliwinmmneuldiunsy

4. unmanuiihnudisnieseiades daue 80 dBA) Tuly pasaszeznanisvine 8 Falus esdesindoiou
Sunsandesiaz/viathethfuauldgunsaidaaiumaldu

5. hszhmsgadsmslédu laemsmsanaussonmnisladulas 1 s

6. Fapvsuliaruirdilafefuvdunsennmsdudadiss wae/mialasansauindnslitu

1 ‘LLIﬂn’lu‘lm’N’l'm‘ll.iﬂﬁ“ﬂUﬁ'}"llJﬂ\Wﬂ\itﬁENﬁ‘lmu 85 dB(A) ‘?Juiﬂ ASNIAATISUIATUIAINTIY 1TU muwunul.aﬂﬁ"m'n
wnsdnsfufuiiRau 'Lmamumuamﬁumsmmwmmmm amuanwm"wqLaqummw'luumavmwa mmnnus..um
waamn.mLamusnmwuwgumm mﬂmuaﬁwmummmuuwwuamaﬁmmaam WWsEINNI I IA3 B8N
wazandgmnsasiouids saetantg foedasdng ma-uumaumsmnuwna‘lwmmﬁamalﬂaqusnmnumwnv wa vl
svoymavinteaniy 1udu

8.3. N15AS2INAIUTUVDIUAIET

- wamsaTn kA UURABTINUS B (a1ef) S1uou 21 3a drnednegsening 314-59,234 dnd uazen
fingn ogIrwing 310-50,001 dnd muandu WaisuiunasinasuAYsEN AN SR TARNTSUAYALATI TN o1 wnsgu
Auduteauasaing Ussnialusviaaryiune Wy 135 neufivre 39 1 aetuil 21 nunniug 2561 wuindiereglunasi
WU

- namsmTTiauAuUURABINUS N (haefw) S1uu 4 ga TRuedoagsawin 272-2,150 dnd uasen
sham asewing 270-1,950 dnd amdndy dietisutunasinaspusulssmansuaiaRnsuarauRTe T Fas wnsgu
Anuueuasain Ussnaalusieinauiune @y 135 agudity 39 1 asiuf 21 punius 2561 wuiilmegluinwst
WMTFIY
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LAAITIEAYIREANINTIT N 3-1

=
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FIBATNTID ABnsiiuiiateeniAuay

aca 3

ADNATIEN

Aassu (Clo) NIOSH 6011, lon Chromatography (IC) M,

ethod

4, yaurwanisaiiueau
wanITaEBUAR I 4-1

e
AN5190 4-1 1;aumnn'mumaam.lqmmwmmnmu‘i,uan'mdi:naums

Toarey Fuu Fuifiu
AAUAIRE N FIUNIINTI . ..
R GERN A7ag1a
1 Warehouse 1 (ny39ueuz Shut down (Lifiniswde) | Aasdu (CL) 1 16/12/66
2. Warehouse 2 (n329unz Shut down (Lifimsedie) | Aasiu (CL) 1
3. Weight Scale (CPVC Silo) (m3299ndz Shut down .
B AanIu (Cl) 1
(ifinseémn)
4, Warehouse 3 (Unloading PVC) .
. . AapIu (Clo) 1
(a529vtu Shut down (laifimsedn)
5. Loading PVC (#7990 Shut down (iflmsu@in) | Aaesu (Cl) 1
6. Re-Slurry House 1™ floor (m33990us Shut down .
- N a3 (Cl) 1
(Lifinsu@n)
7. Re-Slurry House 3" floor (9529904 Shut down a
% Aaa3u (Cl) 1
(laiginsu@n))
8. Reactor House 1% floor (M579Umue Shut down -
vt o Paasu (Clk) 1
(LifinsedEn))
9. Reactor House 2™ floor & Manhole of Reactor iz
. AaBIu (Cl) 1
(n32avsuz Shut down (Lifinsuan)
10. Tank Yard (s79vaz Shut down (lifinsuén) AaaTu (Cl) 1
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o .
A1571499 4-1 (na) 'UE]UI.TJNﬂ'ﬁH'i'JQﬁE]‘UH‘m.ﬂ’IWi]'m’Iﬁ!‘l']Eﬂ‘UﬁH'I!E‘J‘iﬂﬂﬂ'l}ﬂ"l‘i

V3t 1085 woud wulama d1in

Eo U Suinfiu
IANUATDE TN .. . .
A79819 A7aLe
11. Washing Tower (3573982 Shut down &
— AaaIu (Clo) 1 16/12/66
(Laifinswam)
12. Dryer Unit 1" floor (m379taus Shut down »
G s Aapsu (Cly) 1
(Lisimswam)
13. Dryer Unit 2™ floor (n519u0s Shut down .
I Aaasu (CL) 1
(Lsifirsw@Em)
14. Dryer Unit top floor (m523utug Shut down 5
e — AR (Cl) 1
(Lifinsu@n)
15. QC room (Inspection Room) (519U .
- Aapu (CLlo) 1
Shut down (liimsnéan)
16. QC Room (Temp. Control Room) 2
il AaaIu (Cly) 1
(m3nuee Shut down (liinsudn)
17. Wastewater Unit (#3999g Shut down .
o5 = Aaaau (Cla) 1
(lifinseida)
18. Air Compressor Unit (A5390u Shut down B
. Aaasu (Cla) 1
(ifimsa@e)
19. Chlorine Metering Unit (n3239z Shut down u
=TT AaaIu (Clo) 1
(bifinseda)
20. Canteen (A539%Mz Shut down (lsifinsudn) | Aasu (CL) 1
21. Security Guardhouse (Outside) G
= e Aaasu (Cl) 1
(ms29uauz Shut down (Lifinsedn)
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e 6-1 uaamAneludniuliznaums wasgndunsuins Ianrsuasaniiunisinuarudasads afeunly uazanmwiadaulunisyvhsud safvarsinisuase
LI RE B WA, 2556 Usenalus1einaiyiunyl au 134 aauiilay 198 1 519799 1y1uawt aatudl 3 AamiAy 2560 uay American
. v ' . . ds i ; u = ¥
IWMIATIY wiu (Wasbinnndn) MIBNUAITHUA Conference of Governmental Industrial Hygienists (TLVs) (ACGIH) wudhdifegluinusiinasgiumuimvun #an1insining el
(1 (21 uanslumsnail 7.1.1
Aaaiu (Cl) ppm i | 0.1 "yszniansuaiafinisuazduasesusany a4
4 a e ow v o o ” A3 7.1.1 &Jaﬂ1‘59\7’Ji1aaun€un"mi]"|n'1ﬁmtﬂ.uﬂmuﬂ‘ssna'un'ﬁ
o Andrianuduturesansinlidunse andy y .
gummuarluda 28 wiingnsznsadmun A0TUNATIVEIU : U3 1od woud woa awldead Indwaes $1in
= £9 Y a a_ . L 0 3 "w_ .8 = v
wasgnilumsvins danisuazdniiunisdi ag - 5 ouudiaudiaaans 3-1 dwaielts Sunaifasszees Jwdnszees 21150
A 3 1T s 1 vodd oa = modw ow =
Anulasaiy anfieuly ua.,amuumaau'lul Juiithiudaedn : 16 SunAu 2566 Juiifudnadng ;17 Surau 2566
msvinuieAuasadiauns e WA.2556 aviui v ds 5 w do . .,
= Juiinsed : 18-19 FumAY 2566 Fuiidari : 19 SurAu 2566
3 fvnAu 2560 ) 4
o s . i Sampling No. 1 H 3017A/66 Laun : 8.8, 2629/2566
rrArdadrinnnududuresaisaiidunsioggn .
wigunTEey S VT wad weun Wilawa $ain

Tiailaglusevingina]

I AR SRR TR S A LSS : 6 g8 5 duatiaou Sunadioauny’ Jminuuny 11000

avSgaLuina (American Conference of N
" ) o . » ANMINTFIL
Governmental Industrial Hygienists: ACGIH) X ANy AMATI (Backiunndn HANTS
[TLVsTWA = Threshold Limit Values-Time L W TN PRTS Jsedin
Weight Average] (1] (21
1 Warehouse 1
09.40- . )
(m7vue Shut down a0 Aaaiu (Cla) N.D. *1 ppm 0.1 ppm WU
s a & u
(Lisimswan)
2. Warehouse 2
09.42- . ,
(399U Shut down ARBIU (Cla) N.D. *1 ppm 0.1 ppm Hu
i - 11.42u
(hifimsude)
N.D. : fivSinaniesunauliannsansiaiaUbunnld (<0.001 ppm)
Aunasgiu: M Usenansuatainisuazduasausa andsnamuaiulude 28 win gnsnsaimunnasglunisuims
Fansuazdfunsiueuasadiy erfieunliy uaranmwedeylunsihnuiefuasaiidunss we. 2556 des dasiieanu
vuvssesiediSumse Ussmalusiafinvngunen dy 136 aaufites 198 « asiudl 3 Fvnaw wa 2560
rardadiaamudiiuremnsieiiduanegaalihnalaglusgwinghog
2 ganpuiingurnanigramnssunady UssmAavigesiing
(American Conference of Governmental Industrial Hygienists: ACGIH)
[TLVs-TWA = Threshold Limit Values-Time Weight Average]
gadiunmsasainmnduduragasieiidunsie aTTATIEALaLiusedlay
1/1 wiudt 5/10 11 wiudl 6710
vith waf uoud Wulama shim | 6 vovwasdiu 5 Auaviar dunodanamyi Jawinuumyi 11000 F-HE-7.8-2 Rev.3 Uitm oas weud dulana $1in | 6 wapansdau 5 Auaniaeu dunodiaaamy3 Saiauumyd 11000 F-HE-7.82 Rev.3
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U3 1oA UauA uaa anlivad Twdwad S1in 9.9, 2629/2566
r i AATFI
o BTG AT v ow i Hans
AU . . FUANTATIV o (Roslsiunnnda) _
AnaEing Jald Usziiu
[1] [2]
3. Weight Scale (CPVC Silo)
09.41- 5 ,
(m9es Shut down T aaasu (Clo) N.D. *1 ppm 0.1 ppm HIY
. At
(Lsifinswdn)
4. Warehouse 3
(Unloading PVC) 09.43- - .
AanIu (Clo) N.D. *1 ppm 0.1 ppm HY
(m79we Shut down 11.43 u.
(Lifinsw@n)
5. Loading PVC
09.48- . ;
(@529 Shut down " Aaosu (Cly) N.D. *1 ppm 0.1 ppm WU
o 11.68 u.
(Wifimse@En)
6. Re-Slurry House 1% floor
09.40- = .
(A523v8ue Shut down Aaau (Clo) N.D. *1 ppm 0.1 ppm WY
11.40 u.
(hifimse@n)
7. Re-Slurry House 3™ floor
09.41- . ;
(A5 Shut down " AeaIu (Cla) N.D. *1 ppm 0.1 ppm WU
1= o 11.41 u.
(Lifimsnde)
8. Reactor House 1™ floor
09.42- . ,
(A9 Shut down AgoTu (Clo) N.D. *1 ppm 0.1 ppm WY
vy - 11.42 u.
(idimsran)
9. Reactor House 2™ floor
& Manhole of Reactor 09.43- & \
AapTu (Cly) N.D. *1 ppm 0.1 ppm Hu
(m539u0ME Shut down 1143 u.
(Lifinsu@Ea)

N.D. : ftBinanfasunauliannsansavinBuiald (<0.001 ppm)
drunmsgau: M UssniansuaiadnisuasAuasesiu ordeswnamunilude 28 win gnszmasimusnasgiulunisuims
Fansuesdilunsdummnlasnda o1iheunis wasanunsdeslunsihaenaiioafuasialidunse we, 2556 Boa ndrinay
Waemnafiunsie Ussnialusiaionnaune du 138 aoudivy 198 1 asfuil 3 Goneu na, 2560
[Adndrinaudidurassaaiiduanegigabidinalaqlussuiisiog
1 qunpuiingurnaniaravnssuniady UssmAanigauim
(American Conference of Governmental Industrial Hygienists: ACGIH)
[TLVs-TWA = Threshold Limit Values-Time Weight Average]

giniumsninianudutuvessasialidunse ATIVIATILAESUSDlRY
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. L ANWINTFIU
x Ay AR %ol , WAaN3
ui e FIENIATID . (faslsiannnin) ~
A4 Sald Usziiu
[1] [2]
10. Tank Yard (579U 09.46- (L) D . g )
i < AaaTu (Cl .D. 1 ppm .1 ppm U
Shut down (Lifinsuén) 11.46 u.
11. Washing Tower
13.15- 3 ;
(A52900% Shut down . Aaasu (Cly) N.D. *1 ppm 0.1 ppm WU
L 15.15 U,
(hifinsedn)
12. Dryer Unit 1* floor
13.10- . ‘
(#579UE Shut down s AapIu (Cl2) N.D. *1 ppm 0.1 ppm WU
. 10U,
(Lifinse@En)
13. Dryer Unit 2™ floor "
13.11- . ,
(59918 Shut down = AapIu (Clz) N.D. *1 ppm 0.1 ppm WU
o 5 1511 .
(Lifimsuda)
14. Dryer Unit top floor .
13.13- s ;
(39 Shut down 5 Aaasu (Cl) N.D. *1 ppm 0.1 ppm W
& 13U
(Lifimswan)
15. QC room (Inspection 1311
Room) (A53U0E Shut Asatu (Clo) N.D. *1 ppm 0.1 ppm W
1 = 1511w
down (ifimsu@n)
16. QC Room (Temp.
Control Room) 13.11- - " e " o1 :
ARBIU D. ; Hu
(m7a90sz Shut down 15.11 u. : ppm ppm
(Lifinsuda)
17. Wastewater Unit 13.10
(ms7aueuz Shut down i Aaasu (Cly) ND *1 ppm 0.1 ppm s
- - 1510 u.
(Wifinseén)

N.D. : SiSnaniesnauliannsonseinfEunald (<0.001 ppr)
dnsgru: M Usemansuaaiinisuazduasesanu erfednmamanialude 28 wingnsemsasimvunnasguluniuins
Sanawasidiumssuanalaendie enfaounii uasanunderlunaiuRviiuaeiisunsie na. 2556 Fo Iadrianam
iuasaanlidunss UssAlusiafosmnguny @y 130 aeufites 198 1 asiuil 3 Foneu wa. 2560
rendasiaradiiuremseiifunnegagalihumlagusswishou)
@ mnauiinguaansaramnssuniady Ussimraviewiing
(American Conference of Governmental Industrial Hygienists: ACGIH)
[TLVs-TWA = Threshold Limit Values-Time Weight Average]
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TENUHANTSATIAIABUANATWEINANE luANUUsENaUNTS wihil 9/10
U3t 1oa woud uan awhiduad tnawad $1in 9.9, 2629/2566
. . AnsITY
ANy AMATI9 { ; HANTT
i . FUN1IATID S (fizalainanndn) 5
[ZeblH Jnld Uszidiu
[1] [2]
18. Air Compressor Unit
09.45- . )
(#3298008 Shut down - AaaIu (Cl) N.D. *1 ppm 0.1 ppm WU
L 11.45u.
(bisimsedn)
19. Chlorine Metering Unit 1
(A529u0aE Shut down i 1'1 Aaosu (Cl) N.D. *1 ppm 0.1 ppm tiu
.. 11
(Lifimsuda)
20. Canteen (A793V6E 13.08- 3 () WD - 01 i
i ~ Aaau (Clz .D. ppm .1 ppm HY
Shut down (Lifinswén) 15.08 U.
21. Security Guardhouse
13.07- P )
(Outside) (Rs13Uuz 60 Aaosu (Cla) N.D. *1 ppm 0.1 ppm WY
L 07 u.
Shut down (LifinsuaEn)

N.D. : ifSuudsssnnauliannsonsataUSuuld (<0.001 ppm)
Annasgiu: M uszniansuaiainisuazAuaseusiny edvdwnanuaulude 28 wisn gnszmindmumnasgiulunisuims
Fansuazdfiunsiuruaen iy a1itaumie wasanmwedenlunsinuisiuasialidunse wa. 2556 Gaa Gadiian
riuasmandiduning Ussmdluseinangunen @ 134 noudivey 198 1 asiuit 3 Annan wa. 2560
rAdadrinnriiduramsielisunssgagaliinalagluszninmin
1 ginpuiinguananignanssuniais Usunaauszouin
(American Conference of Governmental Industrial Hygienists: ACGIH)
[TLVs-TWA = Threshold Limit Values-Time Weight Average]

25VEAED
ppm : parts per million (A usedudu)
LAY
- Aapiu (Cly)

ﬂam%aafmi'an‘qﬂmnimﬂﬁuﬁami'u; Personal Sampling Pump wag Prefilter + Filter
dnsnagaena; 0.3 dns/uni
35A5129; lon Chromatography (IC) Method, Equipment: [CS-1000, Model: IC System, Serial No.: 07090143

ganduminnainaruduiuresgasiatidunse AnvlinTsinasiviadag

8. unagu
8.1 mInsradgaupnMwaInIANeluanusznauNs

= ooy A 4. - oy '3 - o
- USunauAaaiu (Cl) finsavdnlaann Wuiidnag didn ND. (<0.001 ppm)'mumaq'lumm*rm'm‘i_ﬂg'nu‘flmwuﬁiﬂuﬂ‘szmﬂniu
atafnTuasfinsensinu @asianmudutureasaisunnegagaliialaglussnirhaudmualilidu 1 ppm) was
ACGIH-TLVs (Fwualilitfiu 0.1 ppm)

v = o = a & o &

miﬂaaﬁ'uwan'isnuﬁlﬁmmﬂrﬁfuazaaaua:a"l'nﬁiﬂufuﬁ\lﬁ\?ﬁmu

1. damaunsaitiasfuamnisanivduunnaiausaiaiudurmsonduasasaasasaiiigniaanutsaulity
fufithnumaarssaznamihn 1w dtsynvieuthnnfuluazeauararsiailivnzauiusineasuazonsias
msmﬁﬂ"uq FiifalbiAnnstlasiuiiiilsAvsnme

2. symuwasihginwszuuszusmAliegluanmitiossaime

3. mmitussumsUiRnuAaliunumtihe nassyEmahaueialaenieiude Wetsstudunseaindu
azanauazailadl

4. myRiinIRsIRTINe, aussanmen, sruumadunmele suulszam ussanadeavaiufiReuiinideaty
vamslunguidssadnadontias 1 adi Waflostuniafienanss musmamsrnmsu§iRnuuazaisineusiligy
AnvunninaowiifiedastuuamsluudazUsznn Tassuindssunseiionndelhifiamansenudeaunmounde
m3tastumues maifinite uasnsduusnvesniaiinie yaiidassuuniadhseieeid laowemewinauiioglu
ndudss Weliitisdulsnladusisuiu Sasilisnyilimevaldmsinmunsieinnuamaimaetiaion vio

- . < a =, e s » 5
Anvunliumsasuwasmawams wanlunsihsslnunmdiauarianadouisnglukazaisuanisanu

AR R ROR R OR B R O OB ROR RO R OB ROR O ORI ROOR R RRORR SR RO R AOR R R

/1 usiud 9/10
vitm 1ad uaud Bulauma 1 | 6 vasruasdinu 5 Awautsg Sneudiasuumy’ Jaiwiauumyi 11000 F-HE-7.8-2 Rev3
Health & Envitech Co,, Ltd, | 6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000 Suitusznoals 28/03/65

11 usiut 10/10
Uit 1083 woud Dulava §1in | 6 vasamnsdau 5 Auannary Swnadlaanmy Samiauumg 11000 F-HE-7.8-2 Rev.3
Health & Envitech Co., Ltd. | 6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000 Skl 28/03/65



. : . s Gy
U3 12a upud uea awdivai Twiwes i wiiii 1/4

MsasradauAuAwaINANeludaulsznaUnn

Warehouse 1 Warehouse 2
(ms29nauy Shut down (Lifinsedn) (a57sz Shut down (ifimsudn)

Weight Scale (CPVC Silo) Warehouse 3 (Unloading PVC)
(nravaiz Shut down (Lifinsudn) (#529%uz Shut down (Lifinsudn)

Loading PVC Re-Slurry House 1 floor
(m379muz Shut down (laifinmsudn) (539902 Shut down (Lifimsuda)

U A usud wuloma 91 Health & Envitech Co., Ltd.

U3em 198 woud uea anhiduai Twdwed drin

wihit 2/4

Re-Slurry House 3" floor
(w5798 Shut down (liimsadn)

Reactor House 2" floor & Manhole of
Reactor (A52990uz Shut down (Lifinsu@n)

Washing Tower
(ny29vni Shut down (LiiinswEa)

Reactor House 1" floor
(n379wuz Shut down (Liflnsede)

Dryer Unit 1% floor
(msaaveue Shut down (lifinmsedn)

U3t wad usud iGulama $17 Health & Envitech Co., Ltd.
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Dryer Unit 2" floor Dryer Unit top floor

o . Chlorine Metering Unit Canteen (a529982% Shut down (lifinnsu@m))
(n529908 Shut down (Liflmsudn) (a739ume Shut down (Lifimsuia)

(m529vm2e Shut down (LifinnswuaEn)

QC room (Inspection Room) QC Roem (Temp. Control Room)

i = Sar - Security Guardh Outsid
(w5290 Shut down (Lifinysu@n) (m579veuz Shut down (Lifimsudn) SRl Quiside)

(m379u0ue Shut down (Laifinnsw@e)

Wastewater Unit Air Compressor Unit
(A529%0u2 Shut down (Lifinsudn) (as29w0uz Shut down (bifinseEm)

it wad usu iulane $15R Health & Envitech Co, Ltd. uith wad uous Wulame §iim Health & Envitech Co., Ltd.
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Calibration

POR No.IC-0923-064

Equipment Qualification Plan To IC System

This Quatilied has Included

Performance Qualifications (PQ)

To Instrument Lists on below:

Name and Model Serial Number
1CS-1000 07090143
AS-1 09090418
Chremeleon Version6.80

Manufacturer

Dionex
Dionex

Dionex

This report confirms that the above instrument has been installed and performancetests the

actual record and measurement results are stated on the inside of Equipment Qualification Report.

Present to Customer Name: Health & Envitech Co.,Ltd.

Address: 6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000

Department: Analytical Lab
Present By: Meshcotech Co., Ltd.
Instrument System 1D: LB-HE-108

Qualifier’S Signature/Date

Acceptor’s Signature/Date
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Flow Rate Accuracy Result

Customer Name: Health & Envitech Co.,Ltd. Qualifier: Meshcotech Co., Ltd.
Department: Analytical Lab Procedure: SOP V5-EA v5r0
System ID: IC-01 Fow Meter Model: VKIT-LFM
Manufacturer: Dionex Model: ICS-1000

Seriai No: 07090143 Flow Meter S/N: L-2330

Report Expiry Date: Sep 08,2024 Traceable To: 4072-LFM

The resuit reference to raw data on page: 1

Theoretical Observed
Fiow Rate mi/min. Flow Rate mi/min. Y%Error
0.4979
0.4963
0.5000 0.4982 0.4982 0.36

0.4990

1.0000 0.9977 0.9976 0.24

1.5000 1.4989 1.4987 0.09

2.0000 2.0009 2.0010 0.05

of absolute deviation
Evaluate Result PASS

[®

i uinn uslane d1na
MESHOOTEGH CO..LTD.

Flow Rate Precision Result

Customer Name: Health & Envitech Co.,Ltd.

PQR-2

Qualifier: Meshcotech Co., Ltd.

Department: Analytical Lab Procedure; SOP V5-EA v5r0
System ID: IC-01 Flow Meter Model: VKIT-LFM
Manufacturer: Dionex Model: ICS-1000
Serial No: 07090143 Flow Meter S/N: L-2330
Report Expiry Date: Sep 08,2024 Traceable To: 4072-LFM
The result reference to raw data on page: 1
Flow Rate Flow Rate Flow Rate Flow Rate
0.5000 mi/min  1,0000 mi/min  1.5000 mi/min 2.0000 mi/min
1 0.4979 0.9967 1.4980 2.0010
2 0.4963 0.9987 1.4983 2.0009
3 0.4982 0.9977 1.4989 2.0009
4 0.4996 0.9980 1.4986 2.0010
5 0.4990 0.9969 1.4998 2.0011
Average 0.4982 0.9976 1.4987 2.0010
%RSD 0.2519 0.0821 0.0461 0.0042
- Acception criteria of %RSD < 1%
Evaluate Result PASS
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HEBHOOTECH 0O

PQR-3

Flow Rate Linearity Result
Customer Name: Health & Envitech Co.,Ltd. Qualifier: Meshcotech Co., Ltd.
Department: Analytical Lab Procedure: SOP V5-GX v5r0 HPLC
System ID: IC-01 Flow Meter Model: VKIT-LFM
Manufacturer: Dionex Model: ICS-1000

Serial No: 07090143
Report Expiry Date: Sep 08,2024

The result reference to raw data on page: 1

Flow Meter S/N: L-2330
Traceable To: 4072-LFM

Flow Rate Flow Rate Flow Rate Flow Rate
0.5 (mi/min) | 1.0000 (ml/min) | 1.5000 (mi/min)| _2.0000 (m/min)
1 0.4979 0.9967 1.4980 2.0010
<2 0.4963 0.9987 1.4983 2.0009
3 0.4982 0.9977 1.4989 2.0009
4 0.4996 0.9980 1.4986 2.0010
5 0.4990 0.9969 1.4998 2.0011
_Average|  0.4982 |  0.9976 1.4987 2.0010
R-Square 1.0000
. Flow Rate lineaity
25000
2.0000 2.0010
"' = 1.0000
1.5000 A987
1.0000 976
0.5000 4982
Flow Setup
0.0000 mi/min

Acception criteria of R >0.9980

Evaluate Result

PASS

uien wuslnmn dide
HMESHMOOTECH CO.LTD.

PQR-4

Autosampler Injection Carry Over Result

Customer Name: Health & Envitech Co.,Ltd. Qualifier: Meshcotech Co., Ltd.
Department: Analytical Lab Procedure: SOP V5-EA v5r0
System ID: IC-01 Model: AS-1
Manufacturer: Dionex Lot Number: 220701
Serial No: 09090418 Traceable To: 060254
Report Expiry Date: Sep 08,2024
The resuit reference to raw data on page: 2-13
Blank Area
Carry Over Blank 1 0
Carry Over Blank 2 (]
Standard Area
Standard 1 62117.557
Standard 2 62504.412
Standard 3 62685.539
Standard 4 62137.204
Standard 5 62632.355
Standard 6 62266.866
Standard 7 62824.089
Standard 8 62075598
Standard 9 62053.576
Standard 10 62005,139
—AreaAverage 62330.234
% Carry Over : 0.00

Acception criteria of % Carry Over s 1%
Evaluate Result PASS
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Semmer MESHCITTEGM CO. LYY L_v uL:uu::r*r({hIan:n LTD
Autosampler Injection Precision Result CD Detector Response Linearity Resuit
Customer Name: Health & Envitech Co. Ltd. Qualifier: Meshcotech Co., Ltd. Customer Name: Health & Envitech Co.,Ltd. Qualifier: Meshcotech Co., Ltd.
Department: Analytical Lab Procedure: SOP V5-FL v5r0 HPLC Department: Analytical Lab Procedure: SOP V5-FS vSr0 HPLC
System ID: IC-01 Model: AS-1 System ID: IC-01 Model: 1C$-1000
Manufacturer: Dionex Lot Number: 201006 Manufacturer: Dionex Lot Number: 201006
Serial No: 09090418 Traceable To: 060254 Serial No: 07090143 Traceable To: 060254
Report Expiry Date: Sep 08,2024 Report Expiry Date: Sep 08,2024
The result reference to raw data on page: 14-23 The result reference to raw data on page: 24-28
Injection Repeations Area Injection 20ul | Area Injection 50ul Concentration (ug/ml) Area of standard
Injections Repeat 1 62117.557 168996.834 Standard 1 5.02 4378.816
Injections Repeat 2 62504.412 169948.976 Standard 2 9.86 8139.765
Injections Repeat 3 62685.539 169400425 Standard 3 25.02 17456.702
Injections Repeat 4 62137.204 169054.271 Standard 4 50.54 35820.801
Injections Repeat 5 62632.355 167041.198 Standard 5 100.00 74596.992
Injections Repeat 6 62266.866 170099.238 R-Square 0.9985
Injections Repeat 7 62824.089 169268.542
Injections Repeat 8 62075.598 169668.971 Linearity Response
Injections Repeat 9 62053.576 169109.679 80000.00
Injections Repeat 10 62005.139 169011.021 e
® &0000.00 R =0.0985
Average of STD Area 62330.234 169159.916 2 s000.00
% RSD of Injections 0.401 0.651 3 4000000
g 30000.00
20000.00
Acception criteria of %RS! 1% ) 10000.00
000
Evaluate Result PASS 0.00 20,00 40.00 60.00 80.00 100.00 12000
Concentration ug/ml

Acception criteria of R® >0.9980

Evaluate Result PASS
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Detector MS Signal to Noise Test

Customer Name: Health & Envitech Co.,Ltd.

Department: Analytical Lab
System ID: IC-01

Manufacturer: Dionex

Serial No: 07090143

Report Expiry Date: Sep 08,2024

The result reference to raw data on page: 29

Qualifier: Meshcotech Co., Ltd.
Procedure: SOP V5-GS.v5r0 HPLC
Model: ICS-1000

Lot Number: 201006

Traceable To: 060254

Actual

nal to Noise
Reading Sig
Standard Response / 18.141480 B )
0.01 1287.542938

Noise Response at  11-15 Minute

Acception criteria
Signal to Noise > 50
Evaluate Result Pass

Rev.02 / Mar 2020

5o mm Inctech Metrological Center Co.Ltd.
=] I”g- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen.
e ) B Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (auto 10 lines) www.imcinstrument.com

Certificate of Calibration

Certificate No. : MC23-2564

Page : 1of2
Customer : Health & Envitech Co., Ltd.
Address : 77/11 M. 2 Ngamwongwan Rd., Soi 5, T. Bangkhen, A. Muang Nontaburi 11000
Description . Personal Sampler Calibrator Order No. i 3717123
Manufacturer : SKC Received date : Nov 20, 2023
Model : 303 Calibration date : Nov 22, 2023
Serial No. ¢ NIA Environment Condition :
Identification No. : PC-001 Temperature : (20+-2)°C
Calibration Place : Chemical Laboratory 2 Humidity ( 504/~ 15 ) %RH

Calibration Method : Calibration were conducted using In-house calibration procedure CP-MC-004 According to
comparison with Analytical Balance. The calibration methods based on ASTM E542-01.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
Analytical Balance AE-FA220 201907106 MM23-2635 Aug 07, 2024
Humidity / Baro / Temp. Data Recorder MHB-382SD N/A MT23-4860 Jul 25, 2024
Digital Thermometer EFT-4 EFT42020033 MT23-3227 May 01, 2024

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability : This measurement are traceable to the International System of Unit (SI), through
National Institute of Metrology Thailand ( NIMT )

The reported uncertainty of measurement was based on standard uncertainty multiplied by coverage-factor+.= 2,

FM-1C-008



Jitesst mm Inctech Metrological Center Co.Ltd.
I”c- 39/1 Soi 82. Sukhapiban 5 Rd.. O ngoen,
Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (auto 10 lines) Www.imcinstrument.com

Certificate No. : MC23-2564

Page : 2of2
Result : Without adjustment
Calibration Point  : 50, 90, 100, 110 ml
Nominal Standard uuc* Uncertainty
value reading correction of measurement
(ml) (ml) (ml) (+/-ml)
50 50.0192 0.0192 0.056
90 90.0227 0.0227 0.063
100 100.0279 0.0279 0.063
110 110.0287 0.0287 0.073

UUC* = Unit under calibration

-000-
Rev.02 [ Mar 2020 FM-MC-008
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right solutions.
right partner.

Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Ambient Total Suspended Particulate High Volume RYG_FS0179 - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN0001 1-Mar-23 1-Mar-24 12
Ambient Chlorine Field Rotameter RYG_FS50198 2-Oct-23 2-Jan-24 3
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS50328 18-Aug-23 18-Feb-25 18
Stack Chlorine Console Control Unit BKK_FS0468 13-Jul-23 13-Jan-24 6
Stack Chlorine Flue gas Analyzer RYG_FS0465 23-Jan-23 23-Jan-24 12
Stack Chlorine Dry Gas BKK_FS0465 23-Aug-23 23-Feb-24 6
Stack Chlorine lon Chromatography BKK_EN0069 12-Jan-23 12-Jan-24 12
Stack Total Suspended Particulate Console Control Unit BKK_FS0468 13-Jul-23 13-Jan-24 6
Stack Total Suspended Particulate Flue gas Analyzer RYG_FS0465 23-Jan-23 23-Jan-24 12
Stack Total Suspended Particulate Digital Balance RYG_EN0003 1-Mar-23 1-Mar-24 12
Workplace  |Chlorine Field Rotameter RYG_FS0198 1-Jul-23 1-Oct-23 3
Workplace  |Chlorine Field Rotameter BKK_F51040 2-Oct-23 2-Jan-24 3
Workplace  |Total Dust Field Rotameter RYG_FS50198 1-Jul-23 1-Oct-23 3
Workplace  [Total Dust Field Rotameter BKK_F51040 2-Oct-23 2-Jan-24 3
Workplace  [Total Dust Digital Balance RYG_EN0004 1-Mar-23 1-Mar-24 12
Workplace Respirable Dust Field Rotameter RYG_FS0198 1-Jul-23 1-Oct-23 3
Workplace Respirable Dust Field Rotameter BKK_FS1040 2-Oct-23 2-Jan-24 3
Workplace  |Respirable Dust Digital Balance RYG_EN0004 1-Mar-23 1-Mar-24 12
Noise Leq 12 hrs Sound Calibrator RYG_FsS0496 17-Jan-23 17-Jan-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0020 13-Jan-23 13-Jan-24 12
Noise Leg 12 hrs Sound Level Meter RYG_F50022 25-Jan-23 25-Jan-24 12
Noise Leq 12 hrs Sound Calibrator RYG_F50213 26-Jan-23 26-Jan-24 12
Noise Leg 12 hrs Sound Level Meter RYG_FS0030 25-Jan-23 25-Jan-24 12
Noise Leq 12 hrs Sound Level Meter RYG_F50031 10-Aug-23 10-Aug-24 12
Noise Leq 24 hrs Sound Calibrator RYG_F50213 26-Jan-23 26-Jan-24 12
Noise Leg 24 hrs Sound Level Meter RYG_FS0494 13-Jan-23 13-Jan-24 12
Noise Leq 24 hrs Sound Level Meter RYG_F50495 13-Jan-23 13-Jan-24 12
Noise Leg 5 min Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Leq 5 min Sound Level Meter RYG_FS0495 13-Jan-23 13-Jan-24 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS50497 22-May-23 22-May-24 12
Noise Noise Dose, TWA Dose Badge Reader RYG_F50210 22-May-23 22-May-24 12
Rayong Lab  |pH at 25 °c pH meter RYG_EN0183 27-Feb-23 27-Feb-24 12
Rayong Lab  [BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab  |BOD Incubator RYG_EN0154 29-May-23 29-Nov-24 18
Rayong Lab  [COD Spectrophotometer RYG_ENO037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  [Total Suspended Solids Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  [Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Oil & Grease Hot Air Oven RYG_ENO006 20-Oct-22 20-Apr-24 18
Rayong Lab  [Qil & Grease Water Bath RYG_EN0061 20-Oct-22 20-Apr-24 18
Rayong Lab  |Temperature Digital Thermometer RYG_F50570 12-Apr-23 12-Apr-24 12
Rayong Lab  |Temperature Digital Thermometer With Sensor RYG_Fs0541 10-Oct-23 10-Oct-24 12
Sail pH aqueous phase 50% (w/v) pH meter BKK_EN0072 12-Sep-22 12-Mar-24 18

alsglobal.com



High Volume Air Sampler Calibration Worksheet

Project Site : S and L Specialty Polymers Co. Ltd, Barometric Pressure (mm HE) 755
Calibrate Location : AuiRNATaniIoIu 3.15089 (A3) Temperature (“C): 32
Callbrate Date : 24-0ct-23 High Volume 1D ¢ RYG_FS0179
CalibrationSheet No.: €-241023-RYG_F50179 High Volume Model : TE-5170D
Calibrator ID: RYG_F50206 High Volume §/N: 4805
Calibrator Model : TE-50284 Callbrator Slope : 147433
Calibrator §/N : 1543 Calibrator Intercept : -0.01503
TestNo. Delta 120 Qua Frtnurt Linear Regression
inch; (m”/min) (CFM)
1 238 11332 42 Slope : 329927
2 35 1.2829 48 Intercept 4.2445
i 42 18845 50 | corselation Coefficient 0.9984
4 5.0 15092 54
s 58 16243 58
1(cFm)
65.4
1
| V= 32,0934 44,2445
|
|
00 I
0.0 05 10 15 20
astd (m3fmin)

sifpwit. s Q‘-"ﬁZZ"’

Calibrated by Approved by

[ Mr. Sitpawit Suwannarat) (Mr. Nappang Juntarupan)
Field Scientist(1) Enviro Field Coordinator Sclentist (3)
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Model Number:  LA130SF Certificate No. : 23BCI0110

Description : Analytical Bala Issued Date :  Friday, March 03,2023
Serial Number: 25408664 I — Reference No.: 204833
ID No. : RYG_ENOCO01 S

Manufacturer:  Sarforius . s Page No. : 10f2 . =

Customer Name : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Th

Calibrated Place :

Calibrated By:  Mr.Chonchai Inthana N
Calibration Date : Wednesday, March 01, 2023

Calibration
Procedure No. :

Based on UKAS LAB 14: 2019

Metrological data : Ambients Conditions:

Capacity: 150 g Readability : 00001 g Temperature : 242°C  x  50°C
Humidity : 60.0%RH £ 10.0%RH

Reasons for calibration Pressure - .

[ hew tnstatiation [ Service / Repaired Re-catibration/ Maintenance Equipmen Congition, 2] Good Operate [ Far

Measurement Method ~ UKAS Publication Ref :Lab 14
The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty munlpﬂed by the
mim(kqm provide a level of confidence of approximately 85%. It is determined in accordance with the Guide to

in (GUM). The certificate National , which
realise the mu of measurement according to the International Standard System of Units (SIJ Report M‘I'ohram came formist of
Sartorius Metrological Specifications.

Traceability:
Model Number Description Traceabilit Cetificate No. Due Date
YCS011-522-00  Sartorius weight set 1mg - 5000g E2.YCS011-522-00 SPC-RT C02212565

mp Lutron MHB-36280  DKSH __|C19220444 | 5-Sep-2023

This certificate relate and apply this equipment anly.

This cartificate may not be reproduced other than in full except with

the prior writizn approval of the Verification Operation Division e
Sartorius (Thalland) Co., Lid.

Mr.chonchai Intrhana(Technical Manager)
SOP FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
128 Rama # Road, Husykwang, Huaykwang, Bangkok 10310
Tel 468 2643 83918 Fax: ', @-mad:

“ ‘ SARTORILS
C@ﬁﬂ {FU @@ﬂ:@ of Calibration

Model Number:  LA130S-F — Certificate No. : 238CI0110

Description : Analytical Balance Issued Date :  Friday, March 03, 2023
Serial Number: 25409664 P Reference No. : 204833

ID Ne. : RYG_ENDCO1 7 - i
Manufacturer:  Sartorius N Page No : 20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
TM(MMMMMD‘IW‘“ fr ¥ The g ermor is yielded by ihe
under 3ame load within 8 Is placed load, ie 143 or 14 of marimim copachy, pummm.
Nghing in the The standard devielon i used to icidie of ihe weighing pan and belwoen esch of four addional
|express reproduchibly quanitatively. messurement points ( positions defined secording to OIML RTE).
Nominal Value : (Low Load) 1p.-e000 el Nominal value : 50 9
0 g 10.5090 100.0002  ITolerance 0.0004 9
Tolerance 10.0001 100.0001
00001 g 10,0000 100.0000 Difference
9.9999 100.0002 1
Norminal Value - (High Load) 10.0000 100.0001 2 0.0000
00 g 10.0001 100.0001 3 -0.0001
Helerance 10.0000 100.0001 <3 4 0.0001
00001 g 5.9999 100.0002 5 0.0000
9.9998 100.0001 6 -
Standard Devistion 0.0000% 0.00006
Linearity
The ineanty. aisa called Describes the devistion of curve of @ weighing Knear siope.
Tolerance 0.0002 [+]
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
0] @ ) @ @ ©
0.01 0.0100 0.0100 0.0000  0,00022
0.05 0.,0500 0.0500 0.0000 0.00023
0.1 0.1000 0.1000 0.0000 0.00023
0.5 0.5000 ) 0.5000 | 0.0006  0.00023
1 1.0000 1.0000 0.0000 0.00023
H 2.0000 : 2.0000 0.0000 0.00023
H 5.0000 5.0000 0.0000 0.00022
10 10.0000 | 10,0001 0.0001 0.0002%
20 20.0000 _ z0.0001 4.0001 0.00023
[ 100 | 100.0000 100.0002 0.0002 0.00026
End of Report.
S0P FM 33 03 Fedruary 2022

ALS ROTA METER CALIBRATION RESULT OCTOBER 2023
Rotameter ID. Calibration Date Regression Result Coefficient (RY)
BKK_FS0577 02 Oct 23 ¥ =12862x - 12952 09963
BKK_FS0579 02 0ct 28 ¥ = 12546 + 0.0065 09946
BKK_FS0583 |  030ct28 Y=10773x-24138 05989
BKK_FS0584 02 0ct 23 Y= 0.0787x + 12668
BKK_F50685 180t 23 v =10322¢+ 37767
BKK_FS0586 02 0ct 23 Y= 0.8777% + 15405
BKK_FS0567 "~ 180ct23 Y= 10175+ 14717
BKK_FS0589 " 03oct2s Y= 1.0148x + 24143
BKK_FS0590 03 0ct 23 Y=10088x+ 08420 |
BKK_FS0501 02 Oct 23 3¢ - B8 805

" BKK_| 18 Oct 23 ¥=10037x + 10,388
020ct23 | ¥=10538x-6063

BKK_FS0504 18 0ct23 ¥ =1.0052x + 53238
BKK_FS0586 03 Oct 23 Y = 10449 - 48 241
BKK_FS0507 |  0a0ct23 Y = 1.0697x - 83 62
BKK_FS1004 02 0ct 23 Y=00886x+ 1475
BKK_FS1005 02 Oct 23 Y = 1.02x+ 1.7167

| BKK_Fsi006 02 0ct 23 Y =11762¢- 35619

" BRK_FS1007 18 0c1 23 Y = 11405 + 26044
BKK_FS1008 18 0c123 Y =11267x + 48333 -
BKK_FS1010 030123 Y = 10027x + 26832 )
BKK_FS1011 02 Cct 23 Y= 13811x - 62088
BKK_FS1012 | 0200123 y=1 onm +09
BKK_FS1013 0z0ct23 | Y=10593x-4602 |
BKK_FS1014 03cet2a |  v=10961x 16835 |
BKK_F$1015 03 Oct 23 ¥ = 0,9970x + 62505

| BKK_FS1016 030ct23 | Y=10683x-82491
BKK_FS1017 06 0ct 23 ¥ = 0.9981x - 22235 N
BKK_FS1018 06 0ct23 Y=09817x-20653 |
BRK_FS1019 | 060123 0152¢-64.485 |

1020 02 Oct 23

0036x + 2 3286

BKK_FS1021 02 0ct 23
" BKK_FS1022 020128 | ¥=10633-73266
BKK_FS1023 T 030d2s | v=-10879x-10694
BKK_FS1024 |  020c123 v=1o036x+ 14887 |
BKK_FS1025 | 03 Oct23 ¥=10556x-58507
BKK_FS1026 02 0ct 23 ¥ =12804x - 1497
 BKK_Fs107 0200123 | v=10032¢+ 15167

BKK_FS1026 02 Oct 23 ¥ =10433x-30.012

Page 10/ 2 ALS Laboratory Group




ALS ROTA METER CALIBRATION RESULT OGTOBER 2023

Accredived colibration
JIRANATEE ASSOCIATES COLTD. 150/EC 12025:2017
ot 2 2 NSC-TT5TIS 17025
Rotameter ID. Calibration Date Regression Result Coefficient (R%) CAUBRATION 0367
BKK_FS1029 02 Oct 23 ¥ =13494x - 35078 0.9981
Alr speed mewsurement labarutory
BKK_FS1030 02 Oct 23 ¥ =1.0015x + 12214 1.0000 (Colibration services depariment.
BKK_FS1031 02 Oct 23 Y =10516x - 56.996 0.9924 M
BKK_FS1039 02 Oct 23 Y =0.9991x + 14 527 09994 Wb he: s inaien.com CWs-004-66
BKK_FS1040 02 Oct 23 ¥ =1.0049% - 24324 1.0000 CERTIFICATE OF CALIBRATION
BKK_FS1041 02 Oct 23 Y = 11682x - 21203 1.0000
BKK_F81042 02 Oct 23 Y = 1.0081x + 62533 09989 PR
BKK_FS1043 02 Oct 23 Y =1.0022x + 3.96 1.0000
MEASUREMENT s BPEmOT Lolibratlon procedure: Y
BKK_FS1044 02 Oct 23 Y = 1.0796x + 29806 09993 nceacraes il The o snemametsr wes codbolted ogait
BKK_FS1164 02 Oct 22 Y=12714x + 0234 09045 Mace/rree W B e
BKK_F§1165 02 Oct 23 ¥ = 1.0020x + 3 3571 0.9994 SERIALNUMBER +Sensor: WSD-AS1S1 $|Mm&?:'m”u"
Bl SRt ype em’ cross test
BKK_FS1166 02 0ct 23 Y = 1.067 - 56 83 1.0000 10 NUMBER < RYG_Fsa328 sechon ares The WAL Iming 3 100
= CONDITION AS-RECEVED <Used tem iy Wmm mhmm ol ,:c
BKK_FS§1200 02 0ct 23 Y = 1.2803x - 14509 09962 nkip A yas - b ime otemiie. o
BKK_FS1201 02 Oct 23 Y = 10374 - 6.1952 10000 Phatthanatan 40, Phathanakan P, Krwaent S0an LUSns,  ucs wsed o cabbostion puséelins
m: Suan Luang, Banghok 10250 Thatend. il
BKK_F51202 02 Oct 23 ¥ = 1.0486% - 44.05 0.9997 freceebitty:
= This certlficaté provides o rceabifty of The
PHK_FS0027 08 Oct 23 Y = 1.1052x + 1.0293 1.0000 PEELAEE DATE 1 Ky 20md wlagguveradit o recognised the notian!
PHK_FS0028 09 Oct 23 Y = 1.0377x - 1.9833 1.0000 o el e koSOl 1 reokotion of Vot Inlesmariarel
o~ 12}y 200 _System of wnits {S1] theough the NIMT (Netiono!
08 Oct 23 Y= Institute of Thaland) e Critificct
PHK_FS0020 2 1.0021x + 7.5248 1.0000 AR Conionas Nrtiny bt ofThetend] e Cartfcne
RYG_FS0197 02 Oct 23 ¥ = 1.0036x + 9.0133 10000 bl e e s e bl . F i
emper: + | Uncertainty of Measurement:
RYG_FS0198 02 Oct 23 Y = 0.9991x + 17.568 1.0000 Relative Humidy 15504150 o The reporied uncertainty of measurement s
e Atmaspherkc Pressure. 1010110 hia based on the standord uncertanty multiphed by
RYG_FS0199 02 0ct 23 Y = 10814 - 1.2093 0.9997 bnslai bzt dii
RYG_FS0654 02 Oct 23 Y = 1.1168x - 21207 10000 ) Sl Mtion TR B 1.2 CVERON ooy
PLACE OF CAUBRATION . Edffel-type wind tunnel of liranstee Asvodates Co, Ltd.
RYG_FS0655 02 Oct 23 Y = 1.0086x + 62733 09991 . Mw-’-'mﬂ'mw the Gum
Evolusiion of measurement
RYG_FS0656 02 Oct 23 ¥ =1.0000x + 8.48 1.0000 e www“m‘.ﬁ. w0t data- Gukde tothe expression of nceniuy in
RYG_FS0857 02 Oct 23 Y = 1.0435x + 26459 0.9969 "‘h*'ﬂ'ﬂ""“*'- o o
of mounting ppe’ : mm
RYG_FS0658 02 Oct 23 Y =0.8788x + 10283 09992 mrﬂhdln nh.q‘ o |
RYG_FS0659 02 Oct 23 Y =1.0074x - 6.621 1.0000
SGK_FS0135 18 Oct 23 ¥ =0.0831x + 14 843 0.9894 Eromenialiing ijdygive ot Babtent sordttiont. r
Measurement Condition 1 The average vaks 124.1)°C, (44.3) &4) hPa,
SGK_FS0138 06 Oct 23 ¥ = 10831 - 0.8401 09998 ./
SGK_FS0139 06 Oct 23 ¥ = 0,0826x + 8 6567 1.0000 TABLATON GRS Y .
SGK_FS0140 06 Oct 23 ¥ = 1.0011x + 7.8095 1.0000 o ket e e it . * Lla L)
SGK_FS0141 06 Oct 23 ¥ = 1.125x - 1.2259 00998 () g X {
= Calibvated by: E 1 Approved signatory: . N
SGK_FS0142 06 Oct 23 ¥ = 0.9956x + 10,257 0.9937 M S NAC W, Feren Boencharomn
SGK_FS0143 06 Oct 23 Y = 1.004x + 3.3105 1.0000 3 s [t Poricaisbisosiososisloakin. Covmios Dymetivmd Manswic
Wik Ch, -SFdW’_ Kﬁ"""‘""“‘““‘
. Gl .. .
Review By : Approved By : " late g msntiog o
(Mr. Wichan Choeonharat) (Mr Sarayuth Jittranont) My
Enviro Field Services Manager Assistant General Manager
THIS CERTIFICATE OF CAUISRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS TION
Pagezol2 ALS Laboratory Group INWRITING FROM THE LABORATORY
J CertMicate Numbsr
NAC s
Ateredited colibsation baboratory
MRANATEL ASSOCIATES COLLTI ISOMEC 17025:2017
NSC-TISHDIS 17025
Puge 2 of 2 Pages
Jranater Associates Lo L0 CALIBRATION 0367
631415, 623536
m..&;om A Wbt Brgakra, Air speed megvarement lobcrotory R
Vel +E50868081) Certificate Number

Tmai jrac callbration @ jranates tom
Wb sta. s jeanatee.com CWD-004-66

CERTIFICATE OF CALIBRATION

Page 1 ol 2 Pages
MEASUREMENT ITEM + Wind Direction Sensar Colbration procedurs:
MANUFACTURER + Nowalyre The wind direction sensor wat cabvated apainst
MODEL/TYPE Sensor: WS-02F Stondord Rotary Encoder _model  AX4QOITS:
e L OMD4 P3-5-100 s an close Feptsection of Fifel
SERIAL NUMBER < Sentor: WSD-AS191 Type wind Lmnel with 900 in” Cross tes ection
bes oggar: AB14 orea. The WI-CL-0OR bourd on IC.61400-12-1
10 NUMBER lm_sm:i Wind energy genevation dyptems - Port 12.1
1 Power performance messurefents of wleiricity
FEMINORN AL ARwD 14ked e producing wind turbines, Warch 2017 was vred a3
CUSTOMER + ALS laboratory group (Thadand) Ca., Lid, o calbration guideiine
104 Phatthanakan 40, Phatthanakan Ad, Kiwaeng Suan Luang,
Khet Suan Lusng, Bangkok 10250 Trocesbilty:
This certifkage pravides o troceabiity of The
RECEIVED DATE +11 Aug 2023 Mgazurement fo recopnived the national
MEASURTMENT DATE + 18 Aug 2023 stoigords, gnd bo reoliation vf the internotionat
I1SSUE DATE 21 A 03 system of enits 134) through the NIMT (Motiona!
Metrology instirute of Thaikand) i Certificate
ENVIRONMENTAL CONDITIONS: Aumber: DA-0083- 27
Amblent condition In the laboratory are as follow: y
Temperature 1230130 c '-r:":*""m"'“":"" &
Tty v o - based on the stondurd wncertainty moltiphcd by o
Atmotpheric Pressure 10104 10 hra

coverage factor k=2, Which jor a normat
distribution corresponds o a coverage probobility
of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION - EMffel-type wind tunnel of Nirsnates Associates Co. Lid. hos been determinest
Evalution of measurement

oty - Guide fo the exaression of uncertointy in

CAUBRATION CONDITION Wiind tunnel crass-section Jnea’ a0 an’ measurement’
Win direction fromtal 129 '
Dismeter of meunting pipe’ - mm
Blockags ratio of test ohject" 0143 |

Precanditioning 24 howrs 3t ambient conditions.

Messurement Candition {The pverage values during measurement are (13.9)'C, {41.2) AN and (108.3) hea.

TABULATION OF RESULTS:
The table on next page ghie the measured vakiss.

[ 1
m Parinya Baoncharcen
Calibration Department Manager

Catibrated by:
1 M, Sorawit Thichalad
1 Meiss ittrapess Lerteomphol

NAC

ANATYZ ASEAZATI® (0 LTH
gl e LR

:%ﬂh\*ﬁ“ll—ﬂ_
e
Tt "to

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

The wind direction sensar was calibrated against standard rotary encoder by comparisnn method. During calibration, the measurement was tarried out il 45"
intervals In clockwise nnmmmmmmwmmmmmmd-&wwlmsm}huptmm
whike e sendor is rotated around s vertical auis. The results of cabbeation and associated

Alr spoed Dna D' Error
mi Dagres %) Degree %) Dagree (*)
45,000 ) 3
20.000 o 3
135.000 133 2
501 180,000 182 2
225.000 8 4
270.000 s s 10
315.000 no £ s 10
360.000 358 01 10
Remark: {
" Direction of sandard ‘ ; >

Direction of Urét Under Cokioratin.




= T v Qg zZ 0
El g o
2 3 gz
< |glglgns 2m|EEd g
g il g =z k g2
= @ = o 3
g72¢ N z g2
g a 8 =
i 8 8 g s2lelolol B = = E
T 5z g [R[®|B|8|8| 3 ° S Z
F - ¥ y :
5 3é Pitot Tube Calibration Data
i s s [ e |
2 § 2 |8\ E|2|B|E|z
ni g g 8 8fafd )= Pilot Tube Identification Number BKK_FS0472 Calibration Date 13 Jul 23
J £z i
3 2 s g . =0 i
F ; = £ % <| 2 dg 29 =] Lab test duct Number 268-1-13-01 tandard Pitot ID BHK_FS0441
A olelelele]lz|z] ® a8~ 8 g £
g ¢ el % i g|g|8|8|8|z g g BE RN FA Calibration Sheet No C-130723-BKK_FS0472 Cp Standard 099
g 8
g5 883 SEl~"iE B
g%’-“-;mm g 7 3 Type S Pitot Tube Cosfficient Oal
£ BB = = = 3 \ 'ype S Pitot Tube Coefficient Dala
R IESEE S S E P z
£ £ B g/8/8|" g E o Type s pilol | Standard pitot tube | Type s pitot tube Cps) Cps)
bk s 2 Ff m,
3 8 ¥ g 9 tube Leg A.B (AP, mm H.0) (AP, mm.H.0) Leg A LegB
I 2 & |z wl = E &
-3 o é g|8|Z|2|8]s = i Test 1 A 12,00 17.00 0.840 -
E % 2
] ';% A U ) e 5 8 12.00 17.00 0.840
SRR
R HEHEHE] E
& B R g = Test 2 A 1200 1700 0.840 -
ER Z
§ 2o fwlelelele| |5 g ] 1200 17.00 - 0.840
8 BHHHHHEE E
3¢ [5|8(5|5(8] 7|3 g Test 3 A 1200 16.80 0845 -
&
z =] g z w D | o= @ -
g 5 2lzlalalz]a H gg’:"% 5§§ i 8 12,00 16.80 . 0845
H i I bR LEEE S 4 —
z g o il fles8g s 7§ S Tp 0.842 0842
T S 8 = o 5 T3 a3
3 g|8E 3 i 0=z
% (s s wg o 8|2 g 5.2 2 E
H a| 5|3l 3|82 Bl €z L CT | PN
- 3 H 3 £3 s =
£ H A 2 = Ar (s
c - o a
£ 4 32|28 &8 - l&p. —C BE <0.01
o g = 2
g 2 inf'.I) pr) nrust BE <0, )
£ g %l b R A 285 Ic,: ) = Cp(d or II)]
é s 2] slul= Z EgE& S¢ E
H i |%|=18|2]&|8|¢e % 2580 Average deviation(d or B) = —————————— must 8 < 0.01
® g & 2 ]
£ B
HEEEEEER R Sohsit Fhaisn priset
8| % B ¥ 55T 8¢ 3 Calibrated by TR Approved by S L
5  Mr. Saksit Phaisanphisut } { MrNatthapal Jiengwareewong)
9 Field Scientist (4) Specialist (1)
HEERHE T
218|818z 2 &
ggrsﬁwar«'§§-2
PO F 081028 FEVKION NG 1 ISHLE DATE 30 4n 2
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Pilot Tube Callbratlon Data J Calibration Date 13 Jul 23 Ambient Temperature (*C) 29
Calibration shaet No. = C-130723-BKK_FS0468 Relative Humidity (%) 60
Pitot Tube Identification Number BKIKK_FS0473 Calibration Date 13 Jul 23 Digital Temparature 1D BKK_F50469 Reference Temperatute 1D BKK_FS1144
Lab test duct Number 258-1-13-01 Standard Pitot D BKK_F50441 Sarial Ho. 1302005 Serial No. 201080006013
(G572 Di CC-VT-MS
Calibration Sheet No C-130723-BKK_FS0473 Cp Standard 0ge Mol ol e Igioon
Hext Callbrate 14 Aug 24
Type § Pitot Tube Coefficient Data I IReforance Temperature] Digital Temperature Eror ik CiiEad
- o -
Type s pitot Standard pitot tube Type s pilot tube Cp(s) Ce(s) Stack [ Q [} +3 Pass
25 24 1 +3 Pass
tube Leg AB (AP, mm H.0) (AP, mm.H O} Leg A Leg B = T o & e
100 101 1 £3 Pass
Test 1 A 1200 17.00 0.840 - = o = - e
8 1 7 " 200 200 0 +3 Pass
00 1700 ) i 250 250 [ 43 Pass
300 300 o +3 Pass
Test 2 A 1200 17.00 0.840 - = o 1 3 ice
Probe 100 101 1 13 Pass
8 1200 e = 0.840 120 120 [ 43 Pass
140 140 0 13 Pass
Test 3 A 1200 16.80 0845 ) Frv 3 i = = -
120 121 - 13 .
8 1200 16.80 . 0.845 140 a1 g ) E
Zn 0842 0.842 Filter 100 102 2 13 Pass
120 121 1 3 Pass
140 141 1 13 Pass
Exit o 0 ] +3 Pass
Ap 10 § Kl 3 Pass
opts = Op 20 i9 -1 3 Pass
Matei ] -1 -1 13 Pass
W —_— 25 24 -1 23 Pass
Crpyy = Coyy | st BE D01 50 8 3 3 Pass
" AUX 0 0 +3 Pass
Cp (s) = Cpid or B 25 24 1 ) Bass
terage deviationfd or B = ———————————— yx; BE < 0.01 Lo G &) B Pass

i

1 \
(Xﬁﬂ’-" Fraisr rhiset
Callbrated by g 8

1 Mr. Saksit Phaisanphisul )

Field Scientist (4)

Nl Jigamarer

Approved by E =
(Mr Natthapo!  Jiengwareewang)

Specialist (1)

FORM NG F O6-028  REVISON NO. | ISSUE DATE 30 n 25

Cakbrated by Approved by

{ Mr. Saksil Phaisanphisut |

Field Scientist 4)

Petlapos Digramirars,

{ Mr.Nalthapel Jrengwareewong

Spedialist (1)

FORM NO F06:027 REVISION NO - 2 ISSUE DATE: 16223




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 13 123 Nozzie Set 1D BKK_F504T4
Calibration Sheet No. : C-130723-BKK_FS0474 Varnier Caliper 1D, BHKK FS1123
Nozzle Diameter (cm.) Hi-Lo (0,+D,+ D)3
Nozzle ID #
D, D, D, Ao 0,

1 0.300 0.299 0.300 0,001 0300
2 0.450 0.450 0.450 0.000 0.450
3 0.599 0.802 0.601 0003 0601
4 0.763 0768 0.770 0.007 0767
5 0.631 0932 0932 0,001 0932
6 1080 1.092 1.092 0.002 1.091
7 1.264 1.263 1.264 0001 1.264
8 1.599 1800 1599 0,001 1598

Where

D,.D.D, =T nozzle diameters at B 0! e
each olher, each measured the nearest 0.025 mm
Ao = Maximum distance between any two diameters,
must be < 0 100 mm
D,, =(0,+D,+ D13
MEASUREMENT PLANE
Salsit Phaisy phmet
Calbratedby B _ Approvedby

{ Mr. Saksit Phaisanphisut )

Field Scientist (4)

{ MrNatihapol Jiengwareewong )

Fiekd Specialist (1)

ENTECIH

Calibration Certificate

e i
et

[ Certificate No: G 660041
Date of issue :  24-Jan-23
Instrument description @ Flue gas Analyzer
TInstrument model Testo 340
Instrument serial no. ¢ 62150585
ID no. or control no. 1 RYG_FSD465
Manufacturer Testo SE & Co. KGaA
Probe description ®
Probe model *
Probe serial .
Customer name i ALS LABORATORY GROUP (THAILAND) CO.LTD,
Customer address i 10 40, Road, Kiwaeng
Khet Suan Luang, Bangkok, 10250 Thadand
Total pages of certificate : 2 Pages
Receiving no. 1 L-230166
Receiving date. 20-)an-23
of Gas G 2.436,10.04,21.02 %wol, Carbon Moncxide BO.14,309.9,1003 ppm,
Nitric Oxide 30.08,150.9,320.6 ppm, Sulphur Dioxide 50.04,80.96,601.1 ppm)
Condition of UUC. Used
Ambient condition Al of the Measurment ware carled out the stabilized labotary
Tempiratue  :23£5°C
Humidity :55 & 15 %RH
Calibration place ;17121 S0t 47 Yaek 48, Laksi, Bangkok 10210
Calibration procedure no.:  WI-CL-28-C

The calibration certificate expanded uncertainty of measursment is stated as the standard uicertainty of measurent
Multipled by coverage factor k=2, which for 3 narmal distribution comesponds 0 & coverage probabilty of approximately 959,

This certificate is agobed only to ftem undex test Environmental condition.

This Cadtration Certificale may not be reporduced other than in full except with the perission of the issuing leboraiory.
Cakdration certificates without signature and seal not vakd,

This coibrabion cerbificale & are tracebily to s, which realize measurernent acoording to the
Intermational System of Units (SI).
Date of calibration : 2%Jan-23
y 4 G2 W
Mr. Sedtawut Nueathong Mrs, Nongluck Wongsetiee
Calibration Technician Technical Manager
FIM-CL-09-C Rev.6 Pagetol2 ssued Date 26/02/16
1l Solution Co.Ltd,
17121 Sai 4T Yaek 48. T Lake. Bangkok 10210 THALAND Tel 0-2770-8888 Calbretiondenteshooth

To 1D 0105636035501 werw.ontocheoth

ENTECIHH

Calibration Certificate

- e
tiens Certificate No.: G 660041 ="
A g
Standard References  (Table 1)
Standard Certiflcate No. Vendor Due date
" Oxygen {02 ) 2.498 % Vol 4219/21 Unde 30-58p-25
QOxygen ( O2 ) 10.04 % Vol 0G-0153-21 Nimt 18-Now-26
Oxygen { 02 ) 21,02 % Vol 0G-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.14 ppm. CG-0040-22 Nimt 14-Feb-27
Carbon monade { CO ) 309.9 ppray 2803/21 Linde 22-Jun-23
Carbon moncxide ( CO ) 1003 ppm 2583/22 Linde 09-Aug-24
Hitric Chdde { NO ) 30.08 ppm 5G510068 Nt 13-un-24
Ntric Oxide { NO ) 150.9 ppm 2857/21 Linde 27-Jun-23
Nitric Owide NG} 320.6 ppm 2944/21 Linde 02-Juk-23
Sulphur Dicsade ( SO2 ) 50.04 ppm 3205/21 Linde 25-3ul-23
Suiphur Dicsdde ( SO2 ) 100.8 ppm 3507/22 Linde 09-Now-24
Sulphur Dioxide ( 502 ) 601.1 pom 3204/21 Linde 30-3u-23
Measured room conditions.
Temperature 226 "C  Humidity :57.8 %RH Pressure 1015.3 mbsar
Calibration conditions.
Gas Temperature © 23 °C FRowmte : 600 mifmin Gas pressure 1018.2 mbar
Calibration Results (before adjustment)  (Table 2)
Parameter of Standard Lol Error Unewstainy
Values uuc (2]
02 (%Vol) 2498 246 0.038 0.20
02 (%Vol) 10.04 9.93 Q.11 0.40
02 (%Vel) 21.02 2118 0.16 0.60
€O (ppm) 80,14 B4 386 10
€0 (ppm) 3089 32 16.1 60
€O (ppm) 1003 1061 58 12
KO (ppm) 30.08 27 -3.08 8.0
NO {ppm) 1509 144 63 8.0
NO (ppm) 3206 300 -11.9 12
S02 (ppm) 50.04 43 104 60
502 (ppm) 1008 ] 1.8 60
502 (ppm) 601.1 597 4.1 13
Calibration Results (after adjustment) _(Table 3)
of Standard Standard Mean of _— Uncertainty
Values uuc (1)
02 (%vol) 249 246 0038 0.20
02 (%vol) 10.04 9.93 0.11 0.40
02 (%vol) 21.02 2118 0.16 0.80
€O (ppm) 80.14 81 086 30
€0 (ppm) 3099 30 09 60
€O (ppm) 1003 1002 -1 12
NO (ppm) 30.08 30 -0.08 B0
NO (ppm) 1509 153 21 80
NO (ppm) 3206 316 46 12
502 (ppm) 50.04 49 +1.04 60
02 (ppm) 1008 99 18 60
502 (ppm] 601.1 597 4.1 13
Remark : 1 cmol/mol = 1 %val. , 1 pmol/mol = 1 ppm.
End of Report

FM-CL03-C Rev Pagr ety

Entech Inchustrial Solution Co,Ltd,

lisued Date 26/02/16

17121 Sol Ngamwongwan 47 Yaek 48. Toongsonghong. Lakes, Bangkok 10210 THALAND Tel 0-2779-B888 Caloraton@entech.co ih

Tax D' 010553603550

1 wwwontechcoth

DRY GAS METER CALIBRATION TEST REPORT

Calibration of Date 23 Aug 23 Barometric Pressure { mm.Hg ) 753
Next Calibration Date  23-Feb-24 Relative Humidity (%) 600
Temperature ('C ) 30.0
Dry Gas Molor Data Reference Dry Gas Metor Data
Callbration sheet No, : C-230B23-BKK_FS0465 Reference Dry Gas Meter ID :  BKK_FS0629
Dry Gas Meter ID BKK_FS0465 Senal No. 1607008
Serial No. 1302005 Correction Factor (Y} 1.0000
Model No XC-60C-V Next Calibration Date 9 Dec 23
Reference Dry Gas Meter Calibration Dry Gas Meter Ser e Newe
Correction
Vr (Liters) r Vi (Liters) T To Avg. Tm Factor
Final Inital Total (cy Final intal | Total (cy ’cy ‘cy o)
3000 0.00 30.00 210 3004 | ooo | 3004 270 210 210 09987
3000 0.00 3000 210 3005 | ooo | 3008 270 270 270 09983
6000 0.00 60.00 280 6006 | 0oo | 6006 280 280 280 05990
60.00 0.00 60.00 280 6005 | ooo | 6005 280 280 280 09902
5000 0.00 90.00 280 5008 | o000 | 9008 200 20 200 1.0024
9000 0.00 9000 260 8010 | ooo | 9010 290 290 200 10022
Avg 10000

Y = Ratio of reading of reference cty gas meter 1o cry gas meter - tolerance for indwidusl & 005 from average

14
/

Calbrate by

Mr.t ptiakom shwasa ]

Field Scientist (2)

Fhefomen

— Nt M

Wri Natthapol Jiengwareewong )
Speciatat (1)

FORM NO. F 06-023 REVISIONNO 1 ISSUE DATE 304622




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

A
N

Calibration Date 23 Aug 23 Amblant Temparature ("C) 30
Calibration sheet No. - C-230823-BKK_FS0467 Relativa Humidity (%) 50
Digital Tomporature ID - BKK_FS0467 Reference Tamperature 1D BKK_FS1144
Serial No 1302005 Sarial No. 201080006013
Model XC5T2V Model Digicon-CCAT-MS.
Next Calibrate 14 Aug 24
” T -
Losation Pt Teme d MPE Pass. Fail
© *c !
Stack ] [ o 3 Pass
25 24 Kl ) Pass
50 49 E] = Pass
100 9 1 3 Pass
150 151 1 ) Pass
200 201 1 3 Pass
250 251 1 3 Pass
300 301 1 3 Pass
500 501 1 £ Pass
Piobe 100 ) 1 3 Pass
120 121 ! +3 Pass
140 141 1 £3 Pass
Oven 100 - - +3
120 13
140 - - 3 .
Filter 100 99 Kl 3 Pass
120 121 1 13 Pass
140 141 1 13 Pass
Exit [ 0 a ) Pass
10 8 1 23 Pass
20 19 1 13 Pass
Woter o o ] 13 Pass
25 24 1 13 Pass
50 48 1 13 Pass
AUX 0 0 0 42 Pass
25 24 1 13 Pass
50 49 1 43 Pass
MPE i arror of AmamiAANA vatefnad
%,( Ade Focpren P ﬂ .
Calibrated by N o Approved by
{ Mr. Jittakom. Srwasa | ( Mr.Natthapol Jiengwareewong)
Fleld Scientist (2) Spesialist (1)

FORM NO F 06027 REVISION NO. 2 ISSUE DATE 16223
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Certificate of Calibration

ETENS

-y
(54
s

SRS

1CS-2100: Anicon (ID#659)

T

gL

This certificate is 1o verify thal instrumant below are calibrated

by Archemica Lab Co., Ltd.

=2
R

o)

U

1CS-2100 S§/N: 15010977

AS-HV S/N: 5450A36659

SDBEED
TS

For

v
)

)
e

ALS Laboratory Group (Thailand) Co., Ltd.

VoSN

)l o

W G A S

Operator Signature: Mrlbenn o Date:lan 12,2023

F

(Mr.Nutdanal Laekhwan)

),

Application Chemist

e~
NI

4

{
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RYG_EN0003

Sartorius (Thailand) Co., Ltd.
129 Rama @ Road, Huaykwang, Huaykwang, Banghok 10310

SARTORILS

83618 , o-mall: K com r
o FO “:ﬂ":f: revieway 1wl
CALl /
1€ “=:|L-‘ . . lapproveney 17 557
” CJ of Calibrati

B |
HEXT CAL DATE oloy 3“"

Model Number : A Certificate No. : 2

Description ! lan, Issued Dale:  Friday, March 03, 2023
Serial Number© 0031709552 Refarence No. : 204833

1B No. : RYG_EN0003

Manufacturer Sartorius Page No. : 102

Customer Name : ALS Laboratory Group (Thailand) Co ,Ltd. (Rayeng Branch)
616/10 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand.

Callbrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated By : Mr Chonchal Inthana

Calibration
Calibration Date : Wednesday, March 01, 2023 Procedure No. . This calibration was conducted by
Using in-house calibration procedure number (WI-003)

Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:
Capacity 220 @ Readabllity 0.0001 g Temperalure 230°C % 50°C
Humidity 560%RH 4+ 10.0%RH
Reasons for calibration Pressure i z i
(] Mew nstabation [ Service / Repaired (7] Re-calibration/ Maintanance Equipment Condition: (] Geod Opesate O rarr
Measurement Method UKAS Publication Ref :Lab 14
stated is tni which is obtained from the standard uncenalnty multiplied by the

coverage faclor (k=2) to provide a level of confidence anpmma!ary 85%. Itis determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The cali rificate the lity to National Standards, which
realise the Lnit of measurement according 1o the International Standard System of Units (S1). Report of Tolerance came form list of
Sartorius Metrologicel Specifications.

Traceability:

Medel Number __ Description Traceability Cetificate No. Due Date
YCS011-522-00 _Sartorius waight st img - 5000g £2 YCS011-522.00 SPC-RT €02212565 14-Sep-2023
MHE-3828D Humidity/BarometerTemp Lutron MHB-3825D DKSH C19220444 5-5ep-2023

This certificate relate and apply this equipment only.

This certificate may not be reproduced ather than In full except with .
the pricr writien approval of the Varification Operation Division i .
Sartorius (Thailand) Co., Ltd.

Mr.chonchal Intrhana(Technical Manager)

SOF FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
129 Rama © Road, Huaykwang. Husykwang, Bangkok 10310
Tal +86 2643 8381-8 Fax +08 2643-8307 e-mall service. thalandsanofus com

Cerlifiea

SARTORILS

l d

9 of Calibration

Model Number:  MSE2245-100-DU Gertificate No. : 23BCI0115
Description : Analytical Balance Issued Date :  Friday, March 03, 2023
Serial Number : 0031708552 Reference No. : 204833

1D No. : RYG_EN0003

Manufacturer : Sartorius Page No. . 20f2

Calibration Results : Wlthuut Adjustment

Repeatability Eccentricity (Off-center loading error)

Tha raprocucitity fs ihe abiMy of o weighing s iaeriicai readouts | The oif ing evror is pialied by the iffersnce betmeen he
ndar conetent st conciions when he same oad witi & measirementseries s pisced |rmadoutof he oad, . 120 1/ of mavimim capaciy, plosed i the
repeatedly on 1ha weighing 5an n the Same manner. Th stundard deviation is used 1o midcle of e weighing pan a0 batween 3¢t of our adionst

exprass raprockcibity QUARAMIAY. (pos 70
Nominal Value : (Low Load) 20,0000 200.0000 Nominal value 100 g
20 ] 20.0001 290,860 Tolerance 0.0004 g
Tolerance 20.0000 200.0001
00001 g 20,0000 200.0000 - Difference
20.0000 200.0001 1 _
Nominal Value : (High Load) 20.000 2000001 2 | 0.0001
200 g 20.0000 200.0001 3 0.9000
FTolarance 20,6000 200.0000 1 4  0,0000
00001 ¢ 20,0000 200,0001 5  0.0001
20.0000 260,0001 Wi O 5 R

Standard Deviation 0.00004 0.00005

Linearity
The kneaty. Descrives of urve of 8 waighing insirument Irom the inear shope
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
()] )] )] (9 2]
0.01 0.0100 0.0100 0.0000 0.00013
0.05 0.0500 0.0500 0.0000 0.00013
0.1 0.1000 0.1000 0.0000 0.00013
7”7770.5 0.5000 C 0.0000 0.00014
1 1 1.0000 0.0000 0.00014
5 5.0000 0.0000 0.00014
10 10,0000 0.0000 0.00014
20 20 DDGD D.DOD? 0.00024
50 50.0000 0.0000 T 8.00015
100 10,0000 100.0000 0.0000 0.00019
200 200, 0000 200.0001 0.0001 0.00032
End of Report
SOP FM 33 03 February 2022




ALS ROTA METER CALIBRATION RESULT JULY 2023 ALS ROTA METER CALIBRATION RESULT JULY 2023
Rotameter ID. Calibration Date Regressicn Result Coefficient (R?) Rotameter ID. Calibration Date Regression Resuit Coefficient (R?)
BKK_FS0577 03 Jul 23 Y =1.2484x - 06741 0.9931 BKK_FS1029 01 Jul 23 Y =1.3382x-8.9776 0.9841
BKK_FS0579 03 Jul 23 Y =10997x-04918 1.0000 BKK_FS1030 01Jul 23 Y =0.9818x + 2 3476 0.9895
BKK_FS0583 01 Jul 23 Y =1.0068x + 16459 0.9998 BKK_FS1031 01 Jul 23 Y =1.0526x - 64 415 0.9887
BKK_FS0584 01 Jul 23 Y = 09804x + 9 469 08989 BKK_FS1039 01Jul 23 Y = 0.998x + 14.823 0.9997
BKK_FS0585 07 Jul 23 Y =1.0248x + 0.8333 0.9996 BKK_FS1040 01Jul 23 Y = 1.0041x - 2.7552 09399
BKK_FS0586 01 Jul 23 ¥ =0.9907x + 11.074 1.0000 BKK_FS1041 01Jul 23 Y =1116x - 1.0078 0.9899
BKK_FS0587 07 Jul 23 Y =0.986x + 17.77 0.8993 BKK_FS1042 01Jul 23 Y =1.0209% + 3,66 0.9980
BKK_Fs0588 01 Jul 23 Y =0.9751% + 0.8452 0.8999 BKK_FS51043 01Jul 23 Y =10038x - 50143 0.9999
BKK_FS0589 03 Jul 23 Y =1.0174x + 0.0381 1.0000 BKK_FS1044 01Jul 23 Y =1.0807x + 0.9837 0.9998
BKK_FS0590 01.Jul 23 Y =1,0127x - 3.4333 1.0000 BKK_FS1164 03 Jul 23 Y =1.0589x + 4 6081 0.9986
BKK_FS0591 03 Jul 23 Y =10452x - 51824 0.9398 BKK_F§1185 03 Jul 23 Y =0.9809x + 7.5262 0.9981
BKK_FS0592 07 Jul 23 Y = 1.0003x + 14.344 1.0000 BKK_FS1166 03 Jul 23 Y = 1.0567x - 50 446 0.9888
BKK_FS0593 01 Jul 23 Y =10386x - 41.415 0.9997 BKK_FS1200 03 Jul 23 Y =1,3634x - 1.3816 0.9991
BKK_FS0594 07 Jul 23 Y = 1.0025x + 6.32 09999 BKK_FS1201 03 Jul23 Y =1.0388x - 7.0524 09899
BKK_FS0595 01Jul 23 Y =10871x-114 87 0.9385 BKK_F§1202 03 Jul 23 Y =1.0518x - 58 531 0.9998
BKK_FS0596 03 Jul 23 Y =1.038x - 51.974 0.9993 RYG_FS0187 01Jul 23 ¥ =1.0087x - 3.2838 09859
BKK_FS0597 01 Jul 23 Y = 1.0050x - 9.9086 1.0000 RYG_F80198 01Jul23 Y =0 9877x + 36 487 0.9899
BKK_FS1004 01 Jul 23 Y =1.0186x + 6.731 0.9998 RYG_FS0188 01.Jul 23 Y =1.0299x - 0.367 09892
BKK_FS1005 01 Jul 23 Y =0.9922x + 13093 0.8870 PHK_FS0027 13 Jul 23 Y =11219x - 22432 09884
BKK_FS1008 01Jul 23 Y =11747x - 3.1235 0.9991 PHK_FS0028 13 Jul 23 Y =1.0341x - 6.7967 0.9998
BKK_FS1007 07 Jul 23 Y =1.0737x + 0.8677 0.9997 PHK_FS0029 13 Jul 23 Y =09977x + 87829 0.9899
BKK_FS51008 07 Jul 23 Y = 1.0446x + 1.2156 0.9999 SGK_FS0135 14 Jul 23 Y = 0.9877x + 11613 0.9974
BKK_FS1009 01 Jul 23 Y =1.1044x - 0.8245 1.0000 SGK_Fs0138 13 Jul 23 Y =10571x- 11565 0.9891
BKK_FS1010 03 Jul 28 Y =12271x - 20139 1.0000 SGK_FS0139 13 Jul 23 Y =0.9801x + 8 6267 0.9097
BKK_FS1011 03 Jul 23 Y =1.261x - 1.7003 1.0000 SGK_Fs0140 13 Jul 23 Y =09978x + 11644 1.0000
BKK_FS1012 03 Jul 23 Y =09978x - 37238 0.9990 SGK_Fs0141 13 Jul 23 Y =11349x - 2.2867 0.9990
BKK_FS1013 03 Jul 23 Y = 1.0245x - 28 65 0.9999 SGK_FS0142 13 Jul 23 ¥ =09916x + 11403 09994
BKK_FS1014 01 Jul 23 ¥ = 1.3135x - 7.0966 0.9961 SGK_Fs0143 13 Jul 23 Y =1.0054x - 4 0648 1.0000
BKK_FS1015 01 Jul 23 Y =0.9802x + 3.8214 0.9999
BKK_FS1016 01 Jul 23 Y = 1.0726x - 85581 0.9995
BKK_FS1020 01.Jul 23 Y =1.1161x - 1.1986 1.0000
BKK_F$1021 01.Jul 23 Y = 0.9566 + 16624 09987 Review By : Wl . Approved By : .SFdﬂ\_
BKK_FS1022 01 Jul 23 ¥ =1.0712x - 89.51 0.9990 (m) m
BRI Fs1023 Ol 23 a5 Al e 9884 Enviro Field Services Manager Assistant General Manager
BKK_FS1024 01 Jul 23 Y =09449x% + 11.421 0.8993
BKK_FS1025 01 Jul 23 Y =10477% - 41.116 1.0000
BKK_FS1028 01 Jul 23 Y =13380x-4918 1.0000
BKK_FS1027 01 Jul 23 Y =0.9852x + 1.5238 1.0000
BKK_FS1028 01 Jul 23 Y =1.0281x - 19,897 09996
Page 1of2 ALS Labovalory Groop Page 20l 2 ALS Laboratory Group
RYG_EN0004

Sartorius (Thailand) Co., Ltd.

SARTORILS

129 Rama § Hosd, Husykwang, Husykwang, Banghok 10310
Tei: 426 2843 8301-6., a-mait yervice thalandsaorius com Ul
/___\ a(Fo NSC-TISHTIS 17025 REVIEW BY Teitdle
oo Mk ' _ T CAUBRATION 8426 il
\C@;E FB ﬂ@@ﬁf@ aproveD By -
\TH It . = . .
22U WYY U of Calibratign s dnliie
NEXT CAL. DATE VLT .
Model Number:  MSE125P-100-DU Certificale No. - 23BCID114
Description : Semi-micro Balance Issued Date :  Friday, March 03, 2023
Serial Number: 0033108983 Reference No. : 204833
ID No. : RYG_EN0004
Manufacturer : Sartorius Page No. 10F3
Customer Name : ALS Laboratory Group (Thailand) Co.,Lid. (Rayong Branch)
616710 Moo 5 T.Maenam Khu, A Pluzk Daeng, Rayong 21140, Thailand
Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Belance Room)
616/10 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand.
Calibrated By ©  Mr.Chonchai Inthana Cabbration
Calibration Date : Wednesday, March 01, 2023 Procedure No. : This calibration was conducted by
Using in-house calioration procedure number (W1-003)
Based on UKAS LAB 14 2018
Metrological data - Ambients Conditions.
Capacity : 120 g Readabiity : 0.00001 Temperature : 24.0°C x 50°C
Humidity : 63.0 % RH + 100%RH
Reascns for calibration Pressure - %

(] Hew ingtallation (] Semvice / Repaired 5] Re-caiibration/ Maintensnce

pouia, [N

Measurement Method
The measurement
coverage factor (k=2) to provide a level of

UKAS Publication Ref :Lab 14
WWIMWUWMbMMNIﬁMMWWWW

95%. tis

with the Guide to

Exprassion of Uncertainty in Measurement (GUM), Tmmmmmzm-mmms«mm which
realise the unit of measurement according to the International Standard System of Units (S1). Report of Tolerance came form kst of

Sertorius Metrologicai Specifications

Traceability:

Model Number __ Description Traceability Cetificate No. Due Date
YCS011-522-00  Sartorius waight sel 1mg - 5000g E2 YC5011-522-00 SPC-RT C02212565 _14-Sep-2023
MHB-3828D Humidiy/BarometerTemp Lutron MHB-3825D DKSH C19220444 | 5-Sep-2023

This cerificate relate and apply this equipment only

Sartorius (Thailand)

Co,, Ltd.

129 Rama 9 Road, Huaykwang, Husykwang. Banghot: 16310
Tet +56 2643 03018 Fax +08 2643-9347, B-mall. service IhalancQeancius com

SARTORILS

C\w FL ” M Q,CJLU{T\ of Calibration

Model Number . MSE125P-100-DU Certificale No. : 23BCI0114

Description : Semi-micro Balance Friday, March 03, 2023
Serial Number : 0033108893 Reference No. : 204833

10 No. : RYG_EN0O004

Manufacturer : Sartorius Page No. : 20f3

Calibration Results : Without Adjustment

mmmynmb-mmdml\mhhﬂlxnplm
Operation Division

Crs

Mr chonchal intrhana(Technical Manager) P

Tr-Ho

SOP FM 33 03 Fabruary 2022

Repeatability Eccentricity (Off-center loading error)
The reprocucibilty is the abiily of & weighing insirument 10 dispiay nearly idenbeal resdouts | The ofi-center lnading error is yieldied by ihe difference belween the
UnTHer CONBIANT 188l CONOIONS when e same oad within 8 measurement series I3 placed. readout of ihe oad, Le. 173 or 14 of magimim capecty, placed in the
pan in the same manner s usedlo Wighing pan anc betwosn #ach of kour acciionat
| @x0rss reproduciity Quanteatvaly measurement ponts | positons cefined. o QWML R7E).
Nominal Value : (Low Load) 5.00002 50.00002 Neminal value 50 ]
5 0 5.00002 50.00002 Tolorance 000015 l
Tolerance 5.00001 £0.00002
6.000015 g 5.00002 50.00001 Difference
5.60000 50.00001 [\ 1 =
Nominal Value : (High Load) 5.00002 50.00000 h 2 -0.00001
50 g 5.00001 50.00000 3 0.00000
Tolerancs 5,00001 50.06000 = 4 0.00002
0.000015 g £.00002 50.00001 d 5 ©.00002
5.00002 50.00002 i [
Standard Deviation ~ 0.000007  0.00000%
Linearity
Tne knwarky. aisa cailed Anearty error deviaton of of & weighing insirument shope.
Tolerance 0.00004 g
Nominal Value Conventional Mass Value Displayed Value Uncertainty
(@ @ @ (@)
0.01 0.01000 0.01000 €.000026
0.1 0.10000 0.10000 0.000026
1 1.00000 0.000028
2 2.00002 2.00002 0.000030
3 5.00002 1 5.00001 0.000033
10 10.00002 10.00002 6.000038
20 20.00000 20,00000 0 0.000048
30 30.00002 30.00002 0.00000 0.000240
a0 40.00003 40.00002 -0.00001 T 0.000087
50 50.00002 50,00001 -0.00001 0.000081
SOP FM 33 03 February 2022




Sartorius {Thailand) Co., Ltd.
128 Rama 8 Road, Huaykwang. Husyiwang, Bangkok 10310
Tet +66 2843 §381-6 Fax +66 2643-8307, e-mad: sarvice hakandsanarius. com

P SARTORILS
A ol
\Q@T}m ’@@1}@ of Calibration

Model Numbar:  MSE125]

DU ) Certificate No. :

Description:  Semi-micre Belance lssued Date:  Friday, |
Serial Number: 0033108883 Reference No. : 204833
D No. : RYG_EN0004

Manufacturer ©  Sartorius Page No. : 30f3

Calibration Results : Without Adjustment

ok RS -

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND._ ﬂ-m;!::m
Tel0-2435-8800 Fox.0-2433-1679 e-mail:cal- com http://www.sithiphorn.com CAuBRAL

Repeatability Eccentricity (Off-center loading error)
e abity of @ weiphing 1o ik o The ofi-center loading evior is yisided by ihe afference bebvean the
undsr Joad vith serios is placed foad, fe. 1 0r imit pioced in the
|repestadty on the weighing pan in ihe same manner Von is used lo e weighing h
express reproducibty quanitatvely  poinis [ postions defined sccording lo OIML RTE)
Nominal Value | (Low Load) 100.0000 Nominal value . 50 g
g . 2082000 Tolerance 0.00015 g
Tolerance 100.0000
0.000015 g 100.0000 Difference
T 100.0000 ﬂ 1 _
Mominal Value : (High Load) 20328000 &, 2 =
100 g 100,0001 3 -
Tolerance - - 100, 0000 = = 74 =
0.000015 g 100.0060 \Q’Z/ 5 -
100, 6000 A R
Standard Deviation 0.00003
Linearity
The ineanty, also caled of eiahing e knoar slope.
Tolerance 0.0001 g
Nominal Value ‘Conventional Mass Value Displayed Value Daviation Uncertainty
(L) (@ (a) () (1)
65 65,0000 65.0000 0.0000 0.0001%
- 70 | 70.0000 [ 70.0000 0.0000 0.0001%
75 | 75.0000 75.0000 0.0000 _U.UDG]G
80 80.0000 80.0000 0.0000 0.00017
E | 85.0001 |  85.0001 0.0000 " o.o0018
90 [ 80.0001 ~ 90.0001 0.0000  0.00018
95 | 95.0001 95.0001 ~0.0000
100 100.0000 | 100.0000 I 0.0000 T 0.00024
110 ~ 110.0000 | 110.0000 . 0.0000 0.0002€
1z 120,0000 120.0000 | 0.0000 0.00026
End of Report
SOP FM 33 03 February 2022

Cert. No. : ACC23005
Pages : 1of3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-75

Serial No.: 35002736

ID No.: RYG_FS0496

Condition As Found : GOOD

Customer ; ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : - .
Ambient Temperature : (230+3) C _‘Q
Pressure : (1013 £3) kPa T e T
Relative Humidity @ {500 £20) %
Reecived Date : 06 JANUARY 2023 e
Calibration Date : 17 JANUARY 2023
Date of Issue 19 JANUARY 2023

Calibrated by : Nathakom Pisutpaisan

—
Approved by : / mz\__ .
( Thanakul Petchurai )

This centifi is issued in accord: with the requi of ISOAEC 17025 standard, may not be reproduced

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

QF-T812-04-04-020064

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

Continuation of Calibration Certificate

Cert. No. : ACC23005
Job No. : VC66AC0024

Pages ' 20l3
Calibration Procedure : CP-AC-03

Calibration Mcthod :

This equipment was calibrated by based on IJEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone,

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

Instrument Model Serfal No, Cert. No. Dug Date
Waveform Generator 3snB MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104  EEL.BP. 04/0265 09-Feh-23
Digital Multimeter 33461A MY53220076  EEL.BP, 03/0265 09-Feh-23
Digital Multimeter 33614 MY60024273 09-Feb-23
Programmable Attenuator MAT-1070 62100114 07-Feb-23
Condenser Microphone 4180 2977900 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 22-Feb-23
Audio Analyzer AVR-3360A  V744B6069 07-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3, This certificale is traceable to the i ional system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Instituic of Scientific and Technological Research (TISTR).

QF-TSI12404-04-020664

7 LA

S.IT..H 'l P[O-R N/ SITHIPORN ASSOCIATES CO,LTD,
RS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23005

Job Neo.
Pages 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dn) (dB)
94 03.98 -0.02 0.14 040
2. Frequency
Specificd Measured Deviated Tolerance
Frequency value value Uncertainty limit
(i1z) (Hz) (%) (%) (%)
1000 1000.0 0.0 0.1 1.0
3. Total distortion
Measured value ( % ) | Uncertainty { % ) I Tolerance limit ( % }

L 035 [ 0.10 ] 0 el

The reported unceriainty is based on a standard uncertuinty multiplicd by coverage factor k = 2

or any value foll leulati

providing a lavel of' I of i y 95

End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd Bangwfmu. BargpLud Blngkok 10700 THAILAND.
1l

Tel.0-2435-8800 Fax.0-2433-1679

NSC-TISH-TIS 17025

P

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
aeoriates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Certificate

Lquipment ;
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Daie :
Date of Issue ;

SOUND LEVEL METER

RION

NL-42/ Microphone LIC-52 / Preamplifier NH-24
01222716/ 143832/ 22763

RYG_FS0020

GOOD

ALS LABORATORY GROUP (THAILAND) CO.,

Cert. No. : ACL23047
Pages : 1of8

LTD.

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

BANGKOK, 10250 THAILAND,

(23043) o]
(1013 £3) kPa
(500 £20 ) %

06 JANUARY 2023

13-18 JANUARY 2023
19 JANUARY 2023

Culibrated by : Nathakom Pisutpaisan

7" R

(  Thanakul Petchurai

Approved by :

This centificate is issued in accordance with the requirements of ISOIEC 17025 standard, may not be reproduced
other than in full. except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-4-04-020664

Cert. No. : ACL23047

Job No. : VC66AC0024

Pages 1 208
Calibration Procedure : CP-AC-01

Calibration Method :

This cquipment was calibrated by based on [EC-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 tests results of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Model Serial No, Cert, No, Due Date
Wavelorm Generator 33210A MY48017076 EF-0007-22 04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP, 04/0265  09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 030265  09-Feh-23
Digital Multimeter 34461A MY 60024273 EEL.BP. 050265  09-Teb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 (7-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is fraceable to the international system of unit maintained at @

3.1 Mational Institute of Metrology (Thailand).

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

QF-TS 1 2-04-04-020664

: B

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23047
Job No. 1 VC66AC0024

Pages : Jof8
Summary of Measurement Result ;.
Uncertainty | Maximum-permitted
Parameter Pass | Fail (@n) uncertainty of
measurement (dB)
1. Absolute sensitivity v - 02 NIA
2. Sclf-generated noisc v - 02 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 06
1000 Hz v - 0.3 0.6
§000 Hz v - 0.3 0.7
4. Electrical signal lests of frequency weightings
For 10 Hz to 4 kHz v . 0.3 0.6
For > 4 kHiz to 10 kiz v - 0.3 07
For > 10 kHz to 20 kHz - . - 1.0
5. Frequency and time weightings at | kHz v - 0.2 02
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the Jevel range control v - 0.2 0.3
9. Tone burst response v - 02 03
10. Peak C sound level v - 02 0.35
11. Overload indication v . 0.2 025
12. High level stability v i 01 0.1
QF-TS12-04-04-020664
- 2 AL A

SITHIP()RN SITHIPORN ASSOCIATES CO,LTD.

e CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23047
Job No. : VC66AC0024
Pages : dof8
Result of calibration ;.
1. Absolute sensitivity
Reference Mensured Acceplance
Acoustic Signal Value Deviation Limit
(d8) (dn) (48)
93.9 (93.95) 9319 0.0 203

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.1

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.9
Flut 23.8

3. Acoustical signal tests of frequency weightings
Meter free-ficld scoustic response al a level of 84 dB

Frequency Deviation from various ighting response curve (dB)
kBl Flat C-weight | Aweight Aot
Limits
125 0.5 0.5 0.5 +1.5
1000 0.1 0.1 0.1 1.0
8000 -1.3 -12 -1.2 5.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Bssgtianes CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
enenenes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23047
Job No. : VC66AC0024

Pages : 50f8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) % : Acceptance
Flat C-weight A-weight S imtis
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 41.5
250 0.0 0.0 0.0 1.5
500 0.0 0.1 0.0 =1.5
1000 0.0 0.0 0.0 =1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.1 0.0 +3.0
8000 0.1 0.1 0.1 +5.0

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

Measured Deviated Acceptance
Frequency Velue Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 =02
Flat 94.0 0.0 *02

5.2 Time weighting at 1 kHz

Measured Deviated Aceeplance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 .
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 (L1

6. Long - term stability

SLM Display [ SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dH) (dB)
A - weight 94.0 94,1 0.1 =03
QF-TS12-04-04-020664
- 2t

Cert. No, : ACL23047
Job No. : VC66AC0024

Pages  : 6ol§
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =11
136.0 136.0 0.0 =11
135.0 135.1 0.1 &1
134.0 134,1 0.1 151
133.0 133.0 0.0 1.1
132.0 132.0 0.0 +1.1
131.0 1310 0.0 1.1
129.0 129.0 0.0 +1.1
124.0 1240 0.0 Lan|
119.0 119.1 0.1 1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 1.1
104.0 104.1 0.1 + 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 + 1.1
89.0 £9.0 0.0 +1.]
84.0 B4.0 0.0 1.1
79.0 79.0 0.0 Faf
74,0 74.0 0.0 £ 11
69.0 69.0 0.0 &1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 1.1
54.0 540 0.0 +1.1
49.0 49.0 0.0 =1.]
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 =1.1
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 x1.1
29.0 28.9 -0.1 +1.1
28,0 27.9 -0.1 +1.1
27.0 26.9 0.1 +1.1
26.0 25.9 -0.1 1.1
250 249 0.1 + 1.1
QF-TS12-04-04-020664
- Al

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
drrociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Ll CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23047
Job No. @ VC66ACD024

Pages & Tof8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =11
9, Tone burst respouse
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting {(ms) (dn) (dB) (dB) (d)
0.25 1 108.0 107.9 0.1 1.5 ;-5.0
Fast 2 8 117.0 116.9 -0.1 1,025
200 800 134.0 134.0 0.0 +1.0
2 8 108.0 107.9 0.1 1.5:-50
Slow
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.8 0.2 1.5;-5.0
SEL. 2 8 108.0 108.0 0.0
200 OO 128.0 128.0 0.0 1.0

10. Peuk C sound level

Number of cycle Anticipated | Measured Deviated | Acceplance
in Value Value, Lepeak] Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 %
One 136.4 1354 =1.0 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 =
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 0.3 *2.0

QF-TS12-04-04-020664

- 27

Cert. No. : ACL23047
Job No. : VCG6ACD024
Pages @ Bof8

11, Overioad indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 1.5

12. High level stubility

SLM Display | SLM Display |  Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB ) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 403

“The reported uncertainty is based on a standard uncertainty multiplicd by coverage faclor k =2

or any value following calculation.providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12:04-04-020664




SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
srrociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

451-451/1 Sirintharn Rd, Bang Bangp gkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-mall:al-c iphorn.com http:// i
Cert. No. : ACL23086
Pages : 1of8§
Calibration Certificate
Equipment ; SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01222723/ 143841 /22770
1D No.: RYG_FS0022
Condition As Found : GooD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : - " ’""'m\_ i
Ambient Temperature : (230 43) '’ o T e
Pressure ; (1013 £3) kPa AT _#—@
Relative Humidity : (500 £20 ) % TR S |
- 1n 124
Recelved Date : 24 JANUARY 2023 . -
Calibration Date : 25-26 JANUARY 2023
Date of Issue : 27 JANUARY 2023
Calibrated by : Nathakom Pisutpaisan
Approved by : W—
:_’ . 8
( Thanakul Petchurai )
This centifi is issued in d: with the requi of ISOAEC 17025 standard, may not be reproduced

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

QF-TS1 2-04-04-020664

Cert. No. : ACL23086
Joh No. : VC66AC0031

Pages 1 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipmeat was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference
Standard Instruments, -

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

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Model Serlal No. Cert, No. Due Date
Waveform Generator 332104 MY48017076 EF-000722  Od-Feb-23
Waveform Generator 335118 MY52302742 EF-000822  O4:Feb23
Digital Multimeter 33461A MY53220104  EELBP.OA26S  09-Feb-2)
Digital Muliimeter 3MEIA MY53220076  EEL.BP, 030265 09-Feb-23
Digital Multimeter 34461A MY60024273  EEL.BP.0SA265  09-Feb-23
Programmable Attenustor MAT-1070 62100114 EF-0009-22  (7-Feb23
Condenser Microphone 4180 2977900 AA-I013-22  24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for thix calibrated item only.
3. This certificate is traceable 1o the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technologieal Research (TTSTR).

QF-TS12-04-D4-020664 /w\-
?r ¢

SITHIPORN, SITHIPORN ASSOCIATES CQO,LTD.

coeneiate CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23086
Joh No. : YC66AC0031
Pages : 3of8
S v of M. t Result ;
Uncertainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
) measurement (dB)
1. Absolute sensitivity 4 - 02 NA
2. Self-generaled noise v - u2 NA
3, Acoustical signal tests of f ightings
125 Hz v 03 06
1000 Hz v 03 0.6
$000 Hz v 0.3 07
4. Electrical signal tests of fy ightings
For 10 Hz to 4 kilz v 0.3 0.6
For > 4 kHz to 10 kHz v 03 0.7
For > 10 kHz 10 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 02
6. Long - term siability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 03
8. Level lincarity including the level range control v 02 03
9. Tone burst response v 0.2 03
10, Peak C sound level v 0.2 0.35
11. Overload indication v - 02 0.25
12. High level stability v < 0.1 0.1

QF-TS12-04-04-020664 z ;

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
coenriane CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23086
Job Ne, : VC66AC0031

Pages : 4of8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB} (dB) (dB)
93.9 (93.95} 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.1

2.2 The microphone of the sound level meter was replaced by clectrical signal input device,

Frequency Measured value
Weighting (dB)
A - weight 120
C - weight 18.3
Flat 24.0

3. Acoustical signal fests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
Hz Acceplance
b Flat Coweight | Aoweight i
Limits
125 0.5 0.5 0.6 +1.5
1000 0.0 0.1 0.1 +1.0
8000 -0.1 0.0 0.0 5.0

QF-TS12-04-04-020664 h(/@\'
= .




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
ASILIBES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23086
Job No. : VC66AC0031
Pages @ 50f8
4. Electrical signal tests of frequency welghtings
Weighting network response with relative to 1 kHz,
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) x Acceptance
Flat C-weight A-weight Linits
63 0.0 0.0 0.0 £2.0
125 0.0 0.0 0.0 215
250 0.0 0.0 0.0 *1.5
500 0.0 0.0 0.0 +].5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 5.0

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

Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 0.2

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits

Weighting (dB) (dB) (dB)
Faust 94.0 0.0 -
Slow 94.0 0.0 £0.1
Leq 94.0 0.0 01

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) {dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664 M

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
prrctare CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23086

Job No, : VC66AC0031
Pages : Gof8
7. Level linearity on the reference level range
Anticipated | Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +11
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 11
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 £1.1
124,0 1240 0.0 +1.1
119.0 119.0 0.0 1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 %1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 11
69.0 69.0 0.0 =11
64.0 64,0 0.0 *1.1
59.0 59.0 0.0 =1.1
54.0 53.9 0.1 +1,1
49.0 49.0 0.0 +1.1
44.0 44,0 0.0 +1.1
39.0 389 0.1 1,1
34.0 339 -0.1 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 1.1
28.0 27.9 0.1 +1.]
27.0 26.9 0.1 +1.1
26.0 25.9 0.1 *1.1
25.0 248 -0.2 +1.1

QF-TS12-04-04-020664 /m’
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Continuation of Calibration Certificate

ACL23086
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Pages : Tof8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceplance
Range Value Value Value Limits
(dn) (dB) (dB) (dB)
Aula 94.0 94.0 0.0 s
9. Tone bursi response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (dn) (d) (dB) (48)
0.25 1 108.0 107.9 0.1 1.5-50
Fast 2 8 117.0 117.0 0.0 1.0:-2.5
200 800 134.0 1340 0.0 +1.0
Stow 2 8 108.0 108.0 0.0 1,54-5.0
200 80D 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10325
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value WValue, Lepeak: Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 1364 136.1 0.3 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (di3 ) (dB) (dB) (dB)
Conlinuous 133.0 133.0 0.0 =
Positive half cycle 1354 1352 0.2 2.0
Negative half cycle 135.4 1352 0.2 2.0

QF=TS12-04-04-020664.
- AR .

Cert. No. : ACL23086
Job No. 1 VC66ACO031
Pages : 8ofB

11. Overload indication

Measured value (dB ) Deviated Aceeplance
Positive Negative Value Limits
one-half eycle | one-half eycle (dB ) (dB)
§9.6 89.5 0.1 +1.5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limils
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard unceriainty multiplicd by coverage fuctor k =2

or any value following caleulation,providing a lavel of confidence of approximately 95 %6

S End of Calibration Certificate - TLe TR

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer ; RION
Model : NC-74
34178121
RYG_F$0213
Condition As Found : GOOD
Customer ; ALS LABORATORY GROUP (THAILAND) CO,, LTD,

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

Location : $ : '—"-ﬂz; P

Ambient Temperature : (230 4£3) b
Pressure : (1013 £3) kPa WVEDBY .:.E"Q
Relative Humidity : (500 £20) % f‘
XTCAL DTSN ﬂf 1124

Received Date : 24 JANUARY 2023 0 5 ooy i
Calibration Date : 26 JANUARY 2023
Date of Issue : 27 JANUARY 2023

Calibrated by : Nathakomn Pisutpaisan

Approved by : 7 /W_ =

( Thanakul Petchurai )

This certificate is issued in with the of ISOAEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratary,

QF-TS1 2-04-04-020664

Cert. No. : ACC23009

Job No. : VC66AC0031

Pages : 20f3
Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on [EC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measiired using the reference
microphone.

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

Instrument Model Serial No, Cert. No, Due Dute B
Waveform Generator 33511B MYS2302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A  MYS3220104  EEL.BP, 04/0265  (9-Feb23
Digital Multimeter 33461A  MYS3220076  EEL.BP. 030265  09-Feb23
Digital Multimeter 33461A  MY60024273  EEL.BP. 050265  09-Feh23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplificr NA-42KAl 34560495 AA-3005-22 22-Feb23
Audio Analyzer AVR-3360A  V744B6069 EF-0010-22 07:Feh-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable 1o the i ional system of unit maintained st :

3.1 National Institute of Metrology (Thailand).

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

QF-TS12:04-04-020664 ;

?_I T(i-ci ! Flt)kﬂ N, SITHIPORN ASSOCIATES CO,LTD.
. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. + ACC23009
Job Ne. : VC66AC0031
Pages : 3of3
Result of calibration ;.
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty litnit
(dB) (dB) (B) (4B} (dB)
94 94.16 0.16 0.14 040
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1003.2 0.3 0.1 1.0
3. Total distortion
l Measured value (%) | Uncertainty ( % ) | Tnlumlimit{%)—f
[ 197 | 0.10 | 3.0

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sifinthorn Rd,Bangbumry, Bangplud Bangkok ID‘.'O(! THN’LAND NSC-TISI-TIS 17025

Tel0-2435-8800 Fax.0-2433-1679 e-mail:cakc T 1 hitp: phorm.com
Cert. No. : ACL23083
Pages : lofB
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.; 00734225 /157777 / 22653
1D No.: RYG_FS0030
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD,

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

Location : - m‘)‘"l"
Ambient Temperature : (2303) T o5
Pressure ; (1013 £3) kPa 2rcioesty
Relative Humidity : (500 220 ) % R o
01134

Received Date : 24 JANUARY 2023 .-
Calibration Date : 25-26 JANUARY 2023
Date of Issue : 27 JANUARY 2023

Calibrated by : Nathakom Pisutpaisan

Approved by : 7 é, z 4

( Thannl\ul Petchurai

This certi is issued in d with the requi of ISONEC 17025 standard, may not be reproduced
other than in full, except with the prior writlen approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

perociaies CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23083
Job No. : YC66AC0031
Pages : 2of8
Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

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

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

Instrument Model Serfal No, Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 D4-Feb-23
Wavelorm Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY$53220104 EEL.BP. D4/0265  09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 030265  09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 050265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA3005-22 22-Feb-23

2. This result of calibration was found sccurate as shown on date and place of calibration for this calibrated item only,
3. This certificate is traceable to the intemational system of unit maintained at :

3.1 National Institute of Metrology (Thailand),

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

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23083

JobNo. : VC66AC0031
Pages : 3of8
Summary of Measurement Result ;.
Uncerfainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
(dB) measurement (dB)
1. Absolute sensitivity v - 02 NIA
2. Self-generated noise v - 02 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 03 0.7
4. ical signal tests of freq ightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz 1o 10 kHz v - 0.3 07
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings a1 1 kHz v - 0.2 02
5. Long - term stability ' - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 03
8. Level linearity including the level range control v 0.2 03
9. Tone burst response v - 0.2 0.3
10. Peak € sound level v - 02 035
11, Overload indi v " 0.2 025
12, High level stability v - 0.1 0.1

QF-TS12:04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ARA0EIRIE3 CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23083
Job No. = VC66ACO031
Pages @ dof8

Result of calibration ;.

1. Absolute sensitivity

Reference Measured Aeceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) {dan)
93.9 (91.95) 93.9 0.0 #0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
19.1

2.2 The microphone of the sound level meter was replaced by cleetrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.1
Flat 249

A A tical signal tests of freq
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ¥ Acceplance
Flat C-weight A-weight i
Limits
125 0.3 0.3 0.3 1.5
1000 0.0 0.0 0.0 =10
8000 1.1 -1.1 -1.0 +5.0

QF-TSI12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.

yssoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal fests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL23083

Job No.
Pages

: VC66AC0031
i 508

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) % . Acceptance
Flat C-weight A-weight Limuits
63 0.0 -0.1 0.0 +3.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 11,0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 23,0
E000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 P
C - weight 94,0 0.0 +0.2
Flat 94.0 0.0 +02
5.2 Time weighting at | kHz
Measored Deviated | Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =,
Slow 94.0 0.0 £ 0.1
Leg 94.0 0.0 +0.)
6. Lang - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 94.0 94.1 0.1 =03
QF-TS12-44-04-02066
7 Al




SITHI PORN; SITHIPORN ASSOCIATES CO,LTD.
proelates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23083
Job No. : VC66AC0031

Pages : 6of§
7. Level linearity on the reference level range
Anticipated | Measured Deviated | Acceplance
Value Value Value Limits
{dB) (dB) {dB) (dB)
137.0 137.0 RO =11
136.0 136.0 0.0 =1.1
1350 135.0 0.0 *1.1
134.0 134.0 0.0 =11
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 1.1
125.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 = 1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1,1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1,1
§4.0 84.0 0.0 +1.1
79.0 79.0 0.0 *1.1
74,0 740 0.0 1.
69.0 69.0 0.0 &1.1
64.0 64.0 0.0 *1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 =1.1
49.0 49.0 0.0 £1,1
44.0 44.0 0.0 =1.1
39.0 38.9 -0.1 +1.1
34,0 3.0 0.0 £1,1
30.0 29.9 -0,1 +1.1
29.0 289 0.1 1.1
28.0 279 -0.1 +1.1
27.0 269 0.1 +1.1
26.0 259 0.1 +1.1
25.0 249 0.1 +1.1

QF-TS12-04-04-020664 7. w‘—‘
= .
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Cert. No. : ACL23083
Job No. : VC66AC0031

Pages : Tof8
8. Level linearity including the level range contral
Anticipated | Measured Deviated Acceplance
Range Value Valie | Value Limits
{dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Devisted | Acceptance
duration, Th Cyele Value Value Value. Limits
Weighting | (ms) (dB) (dB) (dB) (aB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 ] 117.0 117.0 0.0 1.05-2.5
200 800 134.0 134.1 0.1 1.0
Slow 2 g 108.0 108.0 0.0 l..5 125.0!
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 0.1 1.5;-50
SEL 2 8 108.0 108.0 0.0 1.0:-25
200 800 128.0 128.1 0.1 #1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deyisted | Acceptance
in Value |Valug, Lepeak|  Value Limits
tost signal (dB) (dn) (d8) (dB)
Continuous 1330 1330 0.0 =
One 1364 1360 04 3.0
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
tes! signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 »
Positive half cycle 1354 135.2 -0.2 2.0
Negative half cycle 1354 135.2 0.2 2.0

QF-TS12-(M4-04-(20664 W
;' .
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Cert. No. : ACL23083
Job No. : VCG6AC0031
Pages : Bof8

11. Overload indication

Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-halfcycle | one-half eycle (dB) (dB)
89.6 89.6 0.0 %15

12. High level stability

SLM Display | SLM Display |  Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (d8)

i A - weight 137.0 1371 0.1 03

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value following calculation, providing a lavel of confidence of approximately 95 %

——————  End of Calibration Certificate L it

QF TSI 2-04-04-020664 W_,
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00734218 / 146937 / 34368

1D No.: RYG_FS0031

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : - ‘ % v/lﬂffrm‘ "’.‘;
Amblent Temperature : (230 +3) “c EVIEW BY o
Pressure : (1013 43) kPa p Y :&d/
Relative Humidity : (500 +20 ) % [ 3 S A

| tofs/ 14
Received Date ¢ 13 JULY 2023 il
Calibration Date : 10 AUGUST 2023
Date of Issue : 11 AUGUST 2023

Calibrated by : Nathakorn Pisulpaisan

e
Approved by : / W‘/
¢ v
)

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/EC 17025 standard, may not be reproduced

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

QF-TS12-0:4-04-020664
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Continunation of Calibration Certificate
Cerl. No. : ACL23249
Job No. 1 VCG6ACH085
Pages i 2of8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated hy based on IEC-61672-3 (2013) Standard for sound Jevel meter (SLM).

The SLM had tests 10 A ical and Electrical signal tests of fr: weighting with Anechoic chamber and Reference
Standard Instruments.

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

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

Instrument Maodel Serial No, Cert, No, Due Date
Waveform Generator 332104 MY48017076 EF-0009-23  07-FEB-24
Wavelorm Generator 335118 MY52302742 EF-001023  O7-FEB-24
Digital Multimeter 334614 MY$53220104 13-FEB-24
Digital Muliimeter 334614 MY53220076 13-FEB-24
Digital Multimeter 344614 MY60024273  EEL.BP31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF0011-23  08-FEB-24
Condenser Microphone 4180 2977900 AA-L00123  14-FEB-24
Measuring Amplifiec NA-42KAl 34560495 AA-300223  14-FEB-24

2. This result of ealibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable 1o the i i system of unit maintained at':

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Seientific and Technological Research (TISTR),

QF-T812-04-04-020664
Pk
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Continuation of Calibration Certificate

Cert. No. : ACL23249
Job No. @ VOGEACDOSS

Pages : 3of8
Uncertainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
1) measurement (dB)
1. Absolute sensitivity v 5 02 N/A
2. Self-generated noise v - 0.2 NIA
3. Acoustical signal tests of frequency weightings
125 1z v - 0.3 0.6
1000 Hz v - 03 0.6
BODO Hz v - 03 01
4. Electrical signal tesis of frequency weighting:
For 10 11z 104 kHz v 03 0.6
For >4 kHz 10 10 KHz v 03 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kllz v - 02 02
6. Long - term stahility v . 0.1 0.l
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 02 0.3
9. Tone burst response v - 0.2 03
10, Peak C sound level v - 02 0.35
11. Overload indication v 0.2 0.25
12. High level stability v - 0.1 0.1
Note : Pass/Fail evaluation for cach parameler,
will be considered together from the accep limit and the Maxi permitied inty of

QF-TSI2-04-04-020604 5

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
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Continuation of Calibration Certificate
Cert. No, :  ACL23249
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Pages 4of8
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Daviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 931.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
233

2.2 The microphone of the sound level meter was replaced by clectrical signal input device.

Frequency Measured value
Weighting (dn)
A - weight 14.8
€ - weight 19.7
Flat 25.7

3. Acoustical signal tests of Trequency weightings
Meter free-field acoustic response at a level of R4 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) o _ Acceplance
Flat C-weight A-weight Ay
Limits
125 0.7 0.8 0.8 £ 1.5
1000 0.0 0.0 0.0 +1,0
S000 0.2 0.3 0.3 5.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23249
Job No, 1 VC66ACO08S
Pages  : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,

Frequency Deviation from various frequency weighting response curve (dB)

(8l Flat Coweight | A-weight i
Limils
63 0.0 -0.1 0.1 42.0
125 0.0 0.0 0.0 #1.5.
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +2,0
4000 0.0 0.0 0.0 430
8000 0.0 0.1 0.1 5.0

5, Freguency and time welghtings at 1 kHz

5.1 Frequency weightings at 1 kHz

Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 9.0 0.0 £02
C - weight 94.0 94.0 0.0 402
Flat 94.0 94.0 0.0 +0.2
5.2
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB )
Fast 94.0 94.0 0.0 + 0.1
Slow 94.0 Q4.0 0.0 +0.1
Leg 94.0 94.0 0.0 0.1

6. Long - term stability

SLM Display | SLM Display [ Deviated Acceplance

Frequency at initial at final Value Limits
Weighting (dB) (a) (dB ) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value Valve Limits
(dB) (dB) (dan) (dB)
1370 137.0 0.0 1.1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 £ 1.1
134.0 134.0 0.0 + 1]
133.0 133.0 0.0 x1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 x1.]
119.0 119.0 0.0 1.1
114.0 114.0 0.0 % 1.1
109.0 109.0 0.0 +1.]
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 1,1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 £ L1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 4 1.1
59.0 59.0 0.0 +1.]
54.0 53.9 0.1 +1.]
49.0 49.0 0.0 +1.1
44.0 440 0.0 +1.1
39.0 389 0.1 + 1.1
34.0 340 0.0 %11
30.0 29.9 -0.1 & 1.1
29.0 29.0 0.0 + 1.1
28.0 280 0.0 £1,1
27.0 27.0 0.0 +1.]
26.0 26.0 0.0 *1.]
25.0 25.0 0.0 1.1

QF-TS1 2-04-04-020664
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Job No. : VC66AC0085
Pages : Tof8
B. Level lincarity including the level range control

Anticipated | Measured Deviated Acceplance
Range Value Value Valve Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 x|.1
9. Tone burst response
Time ‘Tone burst Anticipated | Measured Devisted | Acceplance
duration, Th Cycle Value Value Value Limits
Weighting | (ma) (dB) (dB) (4B) 1d8)
0.25 1 108.0 107.9 -0.1 15;-5.0
Fast 2 8 117.0 117.0 0.0 10525
200 800 134.0 134.0 0.0 1.0
s 2 8 108.0 108.0 0.0 1.5:-50
200 800 127.6 127.6 0.0 %10
025 1 99.0 98.9 0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.1 0.1 1.0

10. Peak C sound Jevel

‘Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) | (dB) (dB)
Continuous 133.0 133.0 0.0 3.0
One 1364 135.3 -1.1 3.0
Number of cycle Anticipated | Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 1330 0.0 £2.0
Positive half cycle 135.4 1352 -0.2 +2.0
Negative half cycle 135.4 135.2 0.2 2,0

QF-TS12-04-04-020664

7 et -

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

Continuation of Calibration Certificate

Cert. No. : ACL23249

Jab No. 1 VC66ACO085

Pages  : BofB

11. Overload indication

Measured value { dB ) Devisted Acceplance
Positive Negative Value Limits.
one-hall eyele | one-half eycle (dB) (dB )
§9.6 89.5 -0.1 1.5

12. High level stability

SLM Display | SLM Display |  Deviated Accepiance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)

A - weight 137.0 137.0 0.0 - 303

The reported uncertainty is based on a standard uncertainty multiplicd by coverage facior & = 2

or any value following caleulation,providing a lavel of confidence of approximately 95 %

———— End of Calibration Certificate e e
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Calibration Certificate
Equipment ; SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00900073 / 188466 / 01735
ID No.: RYG_FS0494
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,

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

Location : i e

Ambient Temperature : (23.0+3) °C Bz {Mmbh
Pressure : (1013 £3) kPa $o _ﬁzk’
Relative Humidity : (500 420) % AR AR

= TR
Received Date : 06 JANUARY 2023 i
Calibration Date : 13-18 JANUARY 2023
Date of Issue : 19 JANUARY 2023

Calibrated by : Nathakom Pisutpaisan

Approved by :
7 L.
)

{  Thanakul Petchurai

This certi is issued in d. with the

i Of ISONEC 17025 standard, may not be reproduced
other than in full, except with the prior writien approval of the head of Calibration Laboratory.

QF-TSI2-(4-04-020664
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Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on 1EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electricul signal tests of frequency weighting wilh Anechoic chamber and Reference

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

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

Instrument Madel Serial No, Cert, No, Dug Date
Waveform Generator 33210A MY48017076 EF-0007-22 (4-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MYS53220104 EEL.BP. (410265  09-Feb-23
Digital Multimeter 33461A MYS53220076 EEL.BP. 030265  09-Feb-23
Digital Multimeter J461A MY60024273 EEL.BP. 0540265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feh-23

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 to the i
3.1 National Institute of Meirology (Thailand).
3.2 Thailand Institute of Scientific and Technological Restarch (TISTR).

system of unit

al:

QF-TS12-04-04-020664
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Summary of Measurement Result ;
Uncertainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
«n) measurement (dB)
1. Absolule v - 02 NIA
2. Self: d noise v - 0.2 N/A
3. Acoustical signal tests of fi t
125 Hz 4 . 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 03 07
4. Electrical signal tests of frequency weightings.
For 10 Hz 10 4 kHz v 03 0.6
For > 4 kHz to 10 kHz v 03 07
For > 10 kHz to 20 kHz - 10
5. Frequency and fime weightings at | kHz 'd - 02 02
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 03
9. Tone bursi response v - 0.2 0.3
10. Peak C sound level v . 0.2 035
11. Overload indicati v - 0.2 0.25
12. High level stability v 3 0,1 0.1
QF-TS12-04-04-020664 -
YA
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Pages : 4of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 0.3
2. Self-penerated noise
2.1 Normal test
Measured Value
(dB)
14.8

2.2 The microphone of the sound level meler was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 1.6
€ - weight 17.8
Flat 23.7

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

Frequency Deviation from various frequency weighting responsc curve (dB)
(Hz) Flat C-weight Kewelght Accl.:pl.am:c
Limils
125 0.1 0.1 0.1 %]).5
1000 0.0 0.0 0.0 + 1.0
8000 0.2 0.2 -0.1 5.0

QF-TS12-04-(4-020664
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SITHIPORN

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Frequency Deviation from various frequency weighting response curve (dB)
) Pl | Coweight | A-weight i
Lamits
63 -0.1 0.1 0.0 2.0
125 0.0 0.1 0.0 £1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1,0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.1 0.0 £3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings al | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 0.2
5.2 Time weighting at | KHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dn) (dB)
Fast 94.0 0.0 *
Slow 94.0 0.0 £0.1
Leq 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3

Weighting network response with relative to 1 kHz

Cert. No. : ACL23044
VC66AC0024
Sof8

QF-TS12-04-04-020664
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7. Level linearity on the reference level range
Anticipated | Measured Deviated | Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.]
136.0 136.0 0.0 1.1
135.0 135.0 0.0 =11
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1]
124.0 124.0 0.0 1.1
119.0 119.1 0.1 + 1.1 .
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 + 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 £1.1
79.0 79.0 0.0 1.1
4.0 74.0 0.0 + 1.1
69.0 9.0 0.0 +1.1
64.0 64.0 0.0 £1.1
59.0 59.0 0.0 11
54.0 54.0 0.0 1.1
49.0 49.0 0.0 + 1,1
44.0 4.0 0.0 +1.1
39.0 390 0.0 *1.1
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 1.1
29.0 28.9 -0.1 +1.1
28.0 28.0 0.0 +1.1
270 26.9 -0.1 % 1.1
26.0 259 0.1 1
25.0 249 -0.1 +1.1

QF-TS12-04-(4-020664
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8, Level linearity including the level range control

Anticipated | Measured Deviated Acceplance
Range Valye Vilue Value Linits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated
duration, Th Cycle Value Value Value
Weighting | (ms) (dn) (dB) (¢B)
0.25 1 108.0 108.0 0.0
Fast 2 8 117.0 117.0 0.0
200 BOO 134.0 134.1 0.1
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 103525
200 800 128.0 128.1 0.1 1.0

10. Peak C sound level

Number of cycle Anticipated | Measured Devinted | Acceptance
in Value Valug, Lepeak Value Limits
lest signal (dn) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 x
One 1364 136.1 -0.3 +3.0
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 132.9 -0.1 -
Positive hall cycle 1354 135.1 -0.3 2.0
Negative hall eycle 1354 135.1 -0.3 2.0

QF-TS12-04-04-020664
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11. Overload indication

Measured value (dB ) Deviated Acceplance
Positive Negative Yalue Limits
one-hall cycle | one-half cycle (dB) (dB)
89.5 +89.6 0.1 *1.5

12, High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported unceriainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value following calculation providing a lavel of confidence of approximately 95 %

End of Calibration Certificate — e L

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 Microphone UC-52 / Preamplifier NH-24

Serial No.: 00900074 / 188467 / 01736

1D No.: RYG F50495

Coundition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

ey P A
Location : B ) ; ]Tmimh oY
Ambient Temperature : (230 £3) *c ‘Iq ﬁ:
Pressure @ (1013 23) kPa N Lrme
Relative Humidity : ( 500 £20 ) * he ’I 4
Reeelved Date : 06 JANUARY 2023
Calibration Date : 13-18 JANUARY 2023
Date of Issue : 19 JANUARY 2023

Calibrated by : Nathakom Pisutpaisan

Approved by : ; " ,g/‘z/j_.\ i
)

(  Thanakul Peichurai

This centificate is issued in secordance with the requirements of ISOEC 17025 standard, may not be reproduced
other than in full, except with the prior writien approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-2 (2013) Standard for sonnd level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting wilh Anechoic chamber and Reference
Standard Instruments.

For tests resulls of each items were made by observation of each Tnstruments display and also with SLM's display.

Condition of this result of calibration ;

1. Reference Standard Instruments :
Instrument Model Serial No, Cext. No. Due Date
Waveform Generator 332104 MY48017076 EF-0007-22  04-Feb-23
Waveform Generator 15118 MY52302742 EF-000822  04-Feb-23
Digital Multimeter 334614 MYS3220104  EELBP, 040265  (9-Feb-23
Digital Multimeter 344614 MYS322007%6  EEL.BP, 030265  09-Feb-23
Digital Multimeter 344614 MY60024273  EELBP, 050265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22  07-Feb23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Messuring Amplifier NA-42KAI 34560495 AAS00S22  22-Feb23

2, This result of ealibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificale is tracesble to the international system of unit maintained af :

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664
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Summary of Measurement Result ;.
Uncertainty |  Maximum-permitted
Perameter Paxs | Fail uncertainty of
L measurement (dB)
1. Absolute sensitivity v < 02 NA
2. Self-generated noise v 0.2 NA
3, A ical signal tests of freq |
125 Hz v . 0.3 0.6
1000 Hz v - 0.3 06
8000 Hz v . 03 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 10
5. Frequency and time weightings at | kHz v - 0.2 02
6. Long - term stability v - 0.1 0l
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 02 0.3
10. Peak C sound level v 0.2 035
11. Overload indication v . 0.2 025
12. High level stability v 3 0.1 0.1
F-TS12-04-04-020664
¥ = 2Lt .
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br: :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dn) (dB)
93.9 (93.95) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 16.8
Flat 22.8

3. Acoustical signal tests of frequency welightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)

(1) Flat Coweight | A-weight Acoepiace

Limits
125 0.4 0.4 0.4 £ 1.5
1000 0.1 0.1 0.1 + 1.0
8OO0 2.0 -19 1.9 +5.0

QF-TS12-04-04-020664
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4,

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ’ 2 Acceptance
Flat C-weight A-weight i
63 -0.1 0.1 .1 2.0
125 0.0 0.0 0.0 +1.5
250 0.0 -0.1 -0.1 £].5
500 0.0 0.0 -0.1 £1.5
1000 0.0 0.0 0.0 1,0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5,0
5, Frequency and time weightings al 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Froquency Value Value Limits
(dB) (dB) (dB)
94.0 0.0 >
94.0 0.0 02
94.0 0.0 =02
5.2 Time weighting at 1 kHz
Measured Deviated Acceplance
Frequency Value Valoe Limits
Weighting (dB) (dB) (dB)
Fust 94.0 0.0 =
Slow 94.0 0.0 4.1
Leg 94.0 0.0 0.1
6. Long = term stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94,0 0.0 +0.3

. Electrical signal tests of frequency weightings

‘Weighting network response with relative to 1 kHz

Cert. No. : ACL23045
Job No. : VC66AC0024
Pages @ 5of8
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7. Level linearity on the reference Jevel range

Anticipated | Measured Deviated | Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 1.1
136.0 136.1 0.1 £11
135.0 135.1 01 211
134.0 134.1 0.1 +11
133.0 133.0 0.0 £1.1
132.0 132.0 0.0 £1.1
131.0 131.0 0.0 +1.1
129.0 129.1 0.1 +1.1
124.0 124.0 0.0 411
119.0 119.1 0.1 1.1
114.0 114.1 0.l +1.1
109.0 109.1 0.1 +1.1
104.0 104.1 0.1 1.1

99.0 9.1 0.1 1.1
94.0 94.0 0.0 +1.1
89.0 $9.0 0.0 + 1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 1.1
740 74.0 0.0 £1.1
69.0 69.0 0.0 411
6.0 64.0 0.0 411
50,0 59.0 0.0 %11
54.0 54.0 0.0 1.1
49.0 49.0 0.0 +1.1
44.0 4.0 0.0 £1.
390 39.0 0.0 1.1
34.0 34.0 0.0 £1.1
30.0 30.0 0.0 +1.1
29.0 289 -0.1 £1.1
280 27.9 -0.1 +1,]
21.0 269 0.1 +1.1
26.0 25.9 0.1 +1.]
25.0 248 02 £1.1

QF-TS 1 2-H~H-020664
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8. Level linearity including the level range control
Anticipated | Measured Deviated Aceeplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auta 94,0 4.0 0.0 1,1
9. Tone burst response
Time Tone burst Anticipated | Measured Devisled | Acceplance.
duration, Th Cycle Value Value Value Limits.
Weighting |  (ms) (d8) (dB) (dn) (dB)
025 1 108.0 107.9 -0.1 LS50,
Fast 2 8 117.0 117.0 0.0 10325
200 800 134.0 134.0 0.0 £1.0
Slow 2 8 108.0 108.0 0.0 1;55=5:0
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 15550
SEL 2 B 108.0 108.0 0.0 1.05-2.5
200 300 128.0 128.0 0.0 =1.0
10. Peak C sound Jevel
Number of cycle Anticipated | Measured Deviated | Acceplance
in Value |Value, Lopesk|  Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1330 0.0 -
One 136.4 1364 0.0 +3.0
Number of cycle Anlicipated | Measured Devialed | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 &
Positive hall cycle 1354 135.1 -0.3 *2.0
Negative half cycle 135.4 135.1 0.3 2.0
QF-TS12-04-M-020664
- 25 .

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
connlene CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23045
Job No. : VCG6AC0024
Pages : 8of8

11. Overload indication

Measured value ( dB ) Devinted Acceptance
Positive Negative Value Limits
one-half cycle | one-hallcycle (dB) (dB)
89.6 R9.5 0.1 1.5

12. High level stability

SLM Display | SLM Display |  Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

A i of " v 05

or any value following 95

g a lavel of

- End of Calibration Certificate

QF-TS12-04-04-020664
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CERTIFICATE OF CALIBRATION
ISSUED BY Cirrus Research plc

DATE OF ISSUE 23 May 2023

CERTIFICATE NUMBER 192438
SE

Cirrus Research plc
Acoustic House P Lo 1 o
Bridlington Road
Hunma
North Yorkshire
YO14 OPH
United Kingdom ~
Sz

doseBadge Reader

Instrument

Manufacturer Cirrus Research pic
Model Number.  RC:1104

Serial Number: 92612
Notes

Calibration Procedure

The tests ware carried out in accordance with the requirements of IEC 6094:

2:2003 where
Date of Calibration: 23 May 2023 e

Functionality Results

Function Result
Keypad
Battery Power

Communication
2 way IR link
Clock

Calibration Results

Lovel(@s) [ Frequenoy () | b
initial 114,34 s ) M@M

Nﬂ%— 114.02 1004.5 u::
$0.1 014 5

B T T . — 7] +0.10

+2.00 +4.00
Environmental Conditions
Pressure 101.53 kPa
Temperature 21.9°C
Humidity: 439%
Notes

This certifx ides tra i

Mio Fhmr‘ ly of hMSlsy:hamurmfhmdlmmuni!solmcmmntmﬁnd at
ammﬂunmm ore Y or other °l national “',,kmm.ﬁhwﬁﬁuhnwnolbempmdumd
nmmmhm;w ‘::mmmmumhhmw.mmmmnmmmm
coverage factor k=2, providing a coverage probability of nppro‘xymh&y Dso'l.n.' : " thcertainty mu e




' 'CII‘I‘US

Research pic

Sennce Report

Instrument Manufacturer: Cirrus Research Plc
Job Reference Number: 82796

Instrument Type: CRi110AIS

Serial Number: YE140

Customer Name: Jiranatee Associates Co., Ltd.
Customer Address: 63/14-15, 67/35-36
Soi Petchkasem 7,7/1
Thailand
10600

Issue Action Result  Engineer

Readers 92612 reprog lost settings. 73729, fit new |

display. 95696 secure lose speaker housing,

Badges, all fitted with new battery P131798 & F/ware | Recal Nigel
to 504. YF462, YF467, FF570 new mic W31238. yG188 ok. ns Smith
lost settings reprog ok.  YGS61, YG565, YG566 new

mic W31238.

Summary of
work Cal
B2796

Engineer: \Qb%

Date: 23 May 2023

‘We hope that you are satisfied with the service you have received from Cirrus Research plc.
It you have any concerns, would like further information or have any feedback do not hesitate to contact us.

Cirrus Research ple, Acoustic House, Bridlington Road, Hunmanby, North Yorkshire, YO14 OPH
Telephone; +44 (0) 1723 891655 Fax; +44 (0) 1723 891742
Email: support@cirrusresearch.com

CERTIFICATE OF CALIBRATION | oo fwlem: ©

DATE OF ISSUE 23 May 2023 CERTIFICATE NUMBER 182438 s 3415104

ISSUED BY Cirrus Research plc

:Imuucnan rch ple Page 10f 1
coustic House ;
Bridiington Road L;f;";‘m““
unman|
North Yobgmhin Electronically signed:
BO[::PH
ni Kingdom \\)'\\

A v—

doseBadge Reader

Instrument
Manufacturer  Cirrus Research pic E—
Model Number.  RC:110A ND(":S' umber. 73729

Calibration Procedure

The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.
Date of Calibration: 22 May 2023

Functionality Resulis

Calibration Results

Level (dB) Frequency (Hz) Distortion (% THD + Noise)
Initial 114.17 998.2 0.56
114.00 998.2 0.56
+0.11 +0.14 +0.10
4 0.60 +2.00 +4.00

Environmental Conditions
Pressure: 101.51 kPa
Temperature: 22°C

5 43.5%

This certificate provides traceability of measurement to the SI system of unil.l andlor

the National Physical Laboratory or other recognised national rr!:atobgy Thw unih o me;:s;mngs t;:: oo

g?';rh;h‘;: I}?nﬂ anltfpt with the prior writien approval of the issuing laboratory. The resulls within this certificata relate
reported ty is based

coverage factor k=2, prwiding a ge probability of app 95952.. A R Mt LY

£344 PATTANAKARN ROAD SO 15, SUANLUANG. SUANLUANG BANGKOK 10250

TEL D717 MK 29 FAX. 02

WSE.TRLTIE11028
09484 EALIBRATION tusa

Cert.No.: 23CH275
Page.: 1of3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model : SevenCompacl S220

Serial No. : C104058460 N -
EVIEW B} & iz A} T‘

10 No.: RYG_ENO183 REVENS Y =

Condition As-Recoived: Used ltem APPROVED BY =

Received Date : 24 February 2023 ﬂ’ﬂl’ﬁ‘?

Calibration Date : 27 February 2023 | NEXT CAL DATE 205050

Reference : 2302-08860SC-2

Submitted by : ALS Laboratery Group (Thailand) Co. Ltd.

{Rayeng Branch)
616/10 Moo 5, T.Maenam Khu, A Pluakdaeng,
Rayong 21140, Thailand

Ambient Temperature : (26 = 25) °C
Relative Humidity : (50 £ 15)%
Calibration Procedure : In - house method -

- CP-CH5 by direct maasurement with standard
voltage calibralor and direct measurement with
certified reference material (CRM)

- CP-CHB by comparison with standard thermometer

Calibrated by : Walalak Sirithean

Approved by : Sﬂﬁ ;
Approved Signatory

( ) Malee Butkruca
() Saithip Meangmai
( ) Warakom Lerngagtrakul

Issue DGNL 28 February 2023
The Uncertainties are for 2 confi probability of ly 95%
T o repevducest otber than i full except with he pel
foes 1 Exquipment Calibsration and Testing Sers ik,

A D051538

Cert.No.: 23CH2Z75

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument ;-
Instrument Serial No.  ID No, Cert. No. Due Date

1) Document Process Calibrator 54030049 130RC118 22E2768 24 Aug 2023

2) Ref. Standard Thermometer 4982054 110RCO44 2211306 27 Oct 2023

This ification is to the Ir | System of Unit maintained at:-

- Traceabie to Nalional Institule of Metrology (Thailand), NIMT

2. Certified Reference Malerials : Tha measuramant results are tracoabla to SI through CPA chem Lid.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 08 July 2024
pH 6.987 CPA chem 826589 08 July 2023
pH 10.010 CPA chem 863835 28 Dec 2023

4. This certificate is valid only to the item calibrated on dale and place of calibration.

Calibration Results
Function : mV Measurement

Periorming standard curve by Fluke at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value Valtage Actual Reading Measurement factor
¢ Ingut (mV) K
pH mV mv pH
pH Meter 4.000 177.48 1774 4.000 0.058 2.00
SIN.: C104058460 7.000 0.00 -0.1 7.000 0.058 2,00
10.000 -177.48 -177.5 10.000 0.058 2.00

Sl

a 1149928




Cert.No.: 23CH275

L Page: 30f3
Colibration Results
Function : pH Measurement
Porforming three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Callbration Buffer Solution Reading Reading | pH measurement| factor
(mV) () K
pH Electrode 4.008 4.008 1781 0.0046 2.00
S/N. 1453404 6.887 6.988 47 0.0084 200
10.010 10.013 -172.4 0.0069 2.00
Funetion : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabExpert Pro-ISM
- Serial No. : 1453404
Dimension of probe;
= Length : 120 mm.
- Diameter : 12 mm.
- Depth : 100 mm.
Callbration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
() (c) ('c) ('c) (z°c) k
250 25.001 248 -0.201 0.13 2.00

Remark : - UUC” = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncerlainty multiplied by a coverage
faclor k, providing a level of confidence of approximately 85 %.

-o0o-

Sedby

a 11439924

2
TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 A

TEL. 0-2717:3000-24 FAX. 0-2719M84 NECTiSLTIS PR
CALWAATION 8904
Certificate of Calibration  CerufcaieNo.: 26875
Page: 1of2
Equipmant : pH Matar .
Manufacturer: Mettier Toledo This cartificate may not be raproduced other than in full,
‘except with the prior writien approval of the head of
Madel : SevonCompact 5220 Corporate Services 3 Equipment Calfration and Testing Services
Seriei No.: C104050480
1D No.: RYG_ENO183
Condition As-Recelved: Used ltom
Roceived Date: 24 Fabruary 2023
Calibration Date: 28 February 2023
Reference: 2302-08860D5C Submitted by: ALS Laboratory Group (Thadland) Co.,Lid. (Rayong Branch)
Amblent Temperature; (23 £ 2) °C B
Relative Humidity: (s0ti0)% B18/10 Moo 5, T.Maenem Khu, A Piuskdaeng,
Rayong 21140, Thailand
used: were using In-house calibration Procedure CP-E17 According to direct measuremant
mathod with Multl-Product Calibrator.
Condition of this reault of callbration
1.Reference standards instuments :
Instrument Mogel Serial No. Certificate No, Que Date
1) Multi-Product Calibealor 5500A 6440007 22E1870 18 May 2023

2.This result of calibration was made on requestod al the point specified by customar.

3.The contificata is valid oniy 0 th item calibrated on date and piace of calibration

4.This Certification Is traceable 10 the Intemational System of Unit maintained at.-
-National Institute of Metrology Thaliand (NIMT)

by: \pp Signatory : gpr
Issue Data © 02 March 2023 [ ] Phalinee Prabpaipal

Nuntawal Khamchal
[ 1 Pomthippa Tameyakul

n 0309672

A

Cerl. No.: 23E753

Page.: 2 of 2
Result of calibration :- (*) Withoul adjustment () After adjustment
Function: DC vollage measuremer Range: 2000 mv
Standard Value Uuc* Reading Error Uncertainty
(mv) (mv) (mv) (zpv)
-200.0000 -200.0 0.0 72
-150.0000 -150.0 00 L]
-100.0000 -100.0 0.0 65
-50.0000 -50.0 00
0.0000 [ 0.0 58
50.0000 50.0 0.0
100.0000 98 -0.1 65
150.0000 149.9 <01 69
200.0000 1909 -01 72

The reporied uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k=2, providing a level of confidence of approximately 85 %

UUC* = Unit Under Calibration.

-clo-

A

a 1150477

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 ; EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 23TW168

Page.: 1 0f 2
. .
Certificate of Testing
Equipment : DO Meter
Manufacturer : Ysi 1
REVIEW B) I’VM et Y S

Model : 5000-115V R -
Serial No. : 156102796 ovED By . Lo *‘f: —
D No. : RYG_ENOO32 H

- " e ayloles
Recelved Date : duyzops | AT CAL DATE He
Test Date : 24 July 2023
Reference : 2307-071305C-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid.

Rayong Branch

616/10 Moo 5, T.Maenam Khu, A Pluakdaeng,
Rayong 21140, Thalland

Laboratory Condition ; Temperature (25+5)°C

Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Madification Method
Tested by : Walalak Sirithean
Approved by : Sf !

Approved Signatory

( elee Bulkruea

() Saithip Meangmal
{ ) Warakom Lemngagtrakul

lssue Date : 26 July 2023

B 0320211




Cert.No.; 23TW168
P 202

Caondition of this result of calibration

1. Reference Standard Instruments
‘This i vis to tha In System of Unit through the reference standards
laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1) Burelte % 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764  140RC004 22MM50 20 Sep 2022
2. Standard Material :- '
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentshydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe Neo.: 15E100464
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mglL) (mgfL)
818 817 0.0055

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

A=
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES "'y@}
5344 PATTANAKARN ROAD SO 15, SUANLUANG, SUANLUANG BANGKOK 10250 H T e
TEL. 02717300029 FAX. 0-27 199484 CALIBRATION

Cert. No.: 23LM125

Page.: 10of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : ¥si
Model : 5000-115V
Serial No. : 15E102796 . )
D No. : RYG_EN0032
Submitted by : ALS Laboratory Group (Thalland) Co.,Ltd.
Rayong Branch

616/10 Moo § T. Maenam Khu, A. Pluakdaeng,
Rayong 21140 Thalland

Location : TPA On Site Calibration Laboratory
Received Order : 25 July 2023

Calibrated Date : 27 July 2023

Ambient Temperature : (26+£10)C

Relative Humidity : (50£30)%

AC Line Voltage : (220:22)V

Calibrated by : Preecha Hiahib

Approved by :

Approved Signatory
{ ) Pornthippa Tameyakul
( ) Malee Butkruea

{7 ) Suwit Imjai
Issue Date : 31 July 2023
The Uncertainties are for a confidence probability of approximately 95%
This cernficare mey ot b reprduced aiier than bn Tl except wilh the prios writien
&. g ; Appeaval of the head of Corporate Servivrs 3 - Equipmicns Calibeation and Testing Services.
a 1172155 A 0053616
L,
£ %
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;%
CORFORATE SERVICES 3 EQUIFMENT CALIDRATION AND TESTING SERVICES 22553
Equipment : DO Meter with Sensor Cert. No.: 23LM125 5344 PATTANAKARN ROAD SO1 1, SUANLUANG, SUANLUANG BANGKOK 10240 Tl b o M 4
Condition As-Received :  Used Item Page.: 20f 2 TEL 02717-3000-20 FAX. 0-27 190484 CALINRATION BocH
Refarence : 2307-0713DSC-2
Procedure Used :-
Calibration were conducted using in-house calibrali CP-OTD1 according fo ison with c":-‘::-: i-";':m
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperalure Bath. . . . :
The tamparaturo scala used was based on T5-60. Certificate of Calibration
Condition of this result of calibration
1. Reference standard instrument:- Equipment : Low Temp. Incubator
Instrument Serial No. Cert. No. Traceable Due Date e —————
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023 Manufacturer : Memmaert REVIEWEBY . f\'-B . 1
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This is to the System of Unit. Model : IPP750
Remark: TPA : Technology Promotion Association ( Thailand - Japan )
Resuit of ation i- (") Without Adjustmant Serial No. : V818.0084
Function : Temperature measurement. *
This instrument was connected with sensor, S/N.: 1228475367 ID No. : RYG_ENO154
Callbrati uuc* Error Unesttan Covaerage
Point Depth Temperature Reading A Factor Submitted by : ALS Labaratory Group (Thailand) Co.,Ltd
() { mm ) {("C) (*C) (C) (£C) k (Rayong Branch)
20.00 100 20.011 198.91 -0.101 0.15 2.00 616/10 Moo 5 T. Maenam Khu,

UUC* : Unit Under Calibration

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

-o0o-

L%

a 1159515

A. Pluakdaeng, Rayong 21140 Thailand

Location : BOD Room

Received Order : 29 May 2023

Calibration Date : 29 May 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50%30)%

Calibrated by : Man Pattanapengpaiboon

Approved by : ‘ga ...{

Approved Signatory

{ ) Pornthippa Tameyakul
{ ) Malee Butkruea
(,~) Suwit Imjal

Issue Date : 7 June 2023

The Uncertainties are for u P iliy of approx Iy 95%

This
Approval ¢

o b

A DD54967
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Equipment : Low Temp. Incubator Cerl. No.: 23TMDG2 Equipment : Low Temp. incubator Cert. No.: 23TM962
Condition As-Received :  Used llem Page: 2of3 Condition As-Received : Used tem Page: 30of3
Reference : 2305-08880C-2 Reference : 2305-08380C-2
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were using P CP-0T02 ing to direct Function of UUC* : Temperature Source
method with Dala Acquisition which with Resi Temp Detector { RTD ). Fresh air setting : Close
The temperature scale used was based on ITS-80. Calibration| uuc* | uuc © | Overall g
Condition of this result of calibration Paint Setting | Reading stability uniformity Variation| Factor
1. Reference standard instrument:- () (c)| (*c) (£°C) {'c) ('c) k
Instrumant Model Serial No. Cert. No. Due Date 20,0 20.0 200 0.018 0.72 1.0 Fl
1) Data Acquisiion 34972A MY57013711 - 22lues 02 Jul 2023 o Weasured Temparature { 'C )
2. This certificate Is valid only to the item callbrated on date and place of calibration. Point Position Unceriainty
3. This certification is traceable lo the Intemational System of Unit. ('c) T ] 2 | 3 &5 [ & 7 [ & [sieny ” (#¢)
Besuit of Callbraflon - (* ) Without Adjusiment 200 | 19.547 | 19.760 | 16.487 | 19.520 | 19.408 Tz [ 2045 | 2018|036
Function of UUC* : Temperature Source . - 547 ] tn7e0 | eer [ 1o J 498 | 20136 | 20112 | 20408 | 20115 -
Fresh air setting : Close Environment during calibration Average® : The average of 30 values in aach pasition.
| Beginning Finished Temperature stability : One-half of the greatest maximum dilference of measured lemperalure at any one sensor.
23 23 Temparature uniformity : The maximum di of P at any sensors and the measured
B4 56 temperature al the reference location which are observed at the same time or al as close an observalion time as
2 A 223 222 possible 1o the temp pattern or | within the chamber under sleady-state conditions.
& e Overall Variation : The Difference of the d and mini measured tem throughout observation.
1 - Rel. 5td. UuC* : Unit Under Calibration
3 Positlon: | = Note : The reported uncertainty of measurement was included stabiity and exciuded uniformity .
H | -
4 e 8 1 18-18RTD-01 The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
R 2 18-18RTD-02 factor k, providing a lavel of confidance of approximately 85 %.
Wiz o s B 3 18-18RTD-03
=" 4 18-18RTD-04 -o0o-
W 5 18-1BRTD-05
6 18-1BRTD-10
7 18-18RTD-07
Prube Installation Details ; Dimension of Chamber : 8 22-1BRTD-08
a= 10 om D= 060 m 9 (rel.) 18-1BRTD-09
b= 10 em w= 1.0 m
c= 10 cm H= 1.2 m
Copacty= 075 m
a 1165130 a 1165129
Ay Corlificate No.: C06220464  Page 2of 3
. . y
Certificate of Calibration i
WICTISTES Yre2s. Without Adjustment
——
Equipment: SPECTROPHOTOMETER Cortficate No.: C08220484 Wonslongth Acausscy (). T spacieal barénddih of 844 ot 2 m ard LU at2 v
Standerd \ Uncertalnty
Modek: DRO00O lssued Dale: 27 Seplember 2022
Serlal No. (orID.): 1827845 (RYG_ENOO3T) Job No: KSPR2212224 A8 L) ox Lok
Manulacturer: HACH Page: 13 Haan w7 gz s
Condition: In Condiion i hoos 4 o
748.48 7480 -0.32 0.14
Customer: ALS Laboratory Group (Thailand) Co. L 807.03 074 031 013
616/10 Moo 5 T.Maenam Khu, Photometric Accurncy (Abeorbance)
A.Pluakdaeng, Rayong 21140, Thalland. - Standard absorb Inder Goll
o APPROVEDBY .E2.al.. ke Srmbmens sy
) 0.0000 0.000 0.0000 0,0045
Environment Condition: Temperature 21 © * NEXBCALTATE ...5’-" 31‘!.4 0.5605 0.583 -0.0025 0.0045
420 om
Humidity 654 %RH H T W 0734 0.737 -0.0028 0.0045
10534 1.057 -0.0036 0.0045
Calibration Place: ALS Laboratory Group (Thailand) Co, Ltd. (Rayong Branch) ( Wet Chemistry ) 0.0000 0.000 0.0000 0.0045
616/10 Moo 5 T.Maenam Khu, wid 0.8508 0.563 0.0027 0,0045
nm
A.Pluakdaeng, Rayong 21140, Thalland. orTe 0.720 -0.0021 0.0045
10312 1.034 -0.0028 0.0045
Calibration By: Mr. Chattuphon Foithong 0.0000 0.000 0.0000 0.0045
Calibration Date; 27 September 2022 P 0.5024 0.508 -0,0036 0.0045
nm
The Method usedt: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04 0.6683 0.672 -0.0027 0.0045
Traceabiiity: This certificate is traceable 1o the CRM maintained by National Institute of Standards and 0.9604 0.984 -0.0036 0.0045
Technology (NIST) through Stama Sclentific Limited. 0.0000 0.000 0.0000 0.0045
The standard for Wavelength Certificale No. 91418 and 01435 —_— 0.6168 0.519 -0.0022 0.0045
The standard for Photometric Certificate No. 81441 and 101088 b 0.6003 0.691 ~0.0007 0.0045
The standard for Stray light Certificate No. 101041 and 101040 0.9904 0.892 00018 0.0045
The standard for Speciral resolution Certificate No, 101037 0.0000 0.000 0.0000 0.0045
— 0.6525 0.554 ~0.0015 0.0045
- 580 nm
/ S 07176 0.718 -0.0008 0.0045
E ;ﬁ 0301 1 0045
(M. Thak = 1 031 -0.0008 0.
Parion in cherge Authorized signatory 0.0000 0.000 0.0000 0.0045
vt e e of Indoraional Eysterm of Ut 8 Se— —_ 0.5367 0.538 -0.0013 0.0045
nateral standan 635 nm
™ shated p— 0.6847 0.685 0.0003 0.0046
provide 3 lavel of 7 ke cetarmined e Guide Yo iy (GUM).
e wffected by ‘pecified condlions. The results relste only 1o the ems tealed, calialed of sampled. The report shal no! be. 0.9623 0.983 -0.0007 0.0045
Viin Eemay aTulad 4+ e o g
Tochneiogy Linkes Techaology
253 nvugrin swanion mytmearmem 0350 3122 e gl

Delivering Growth - In Asla and Beyond. CALFM-COE-13: 20 Jul 2022

Delivering Growth - In Asla and Beyond. CALFM-CO6-13: 20 Jul 2022
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Certificate No.: 06220464 Poge3ol §

Calibration Results:
Without Adjustment
Photometric Accurucy (Absorbance)
‘Waevsisngth Stenderd absorbence Unit Under Calibration Corsction Uncerteinty
0.0000 0.000 0.0000 0.0080
235 nm
0.7423 0.744 0.0017 0.0083
0.0000 0.000 0.0000 0.0080
257 nm
0.8609 0.861 -0.0001 0.0084
0.0000 0.000 0.0000 0.0080
312nm
0.2805 0.202 00026 0,0080
0.0000 0.000 0.6000 0,0080
350 nm
0.6381 0.638 0,0001 0.0080
Stray light™
solf we: ngth (nm) uue: (%1 o)
260,87 +-0.11nm 260.7 21 1.678
301,94 +-0.11 nm e 1.7 1770
Spaciral Resolution *
Nominal Concentration 0.02 % wv Poak Trough Ratio sBW
Standard Wavelength {nm } 268.60 266.63 139 2.00
UUC: Wavelength {nm) 2682 266.1
Std Absorbance (A) 04810 0.3176
Absorbance ( A) 0.373 0.268

* Calibration Marked * Not TISI Accredited * in this Ceriificate have been included for completeness.

The End of Certificate
i s et £
o BT Aot Bamg, Py, g 15250
Phone: +602636 7000 Emai: Vst e At oA P a8

Delivering Growth - In Asia and Beyorid, CALFM-COB-13: 20 Juf 2022
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unsesudnvileaeiaBouinaan

naiituenu: KSPR2212224
winndodio; SPECTROPHOTOMETER 7u: DR800 winuewntios: 1627845
srraason (fu) ST ()
27 Sep 2022 wnanadn 27 Sep 2022 Wl
Unh | i ok | ik
Ganera/
7} o 1 avmmoltor [ o
o 2. avmeoo ( vedisinoom, mulw-uomelad) @ o
=2 o 3. @ Din - n indos (On-Off Swicth) @ o
=] [u] 4. aunn (Keypad) m | O
B | O 5. wniwo (Display, Screen Contrasy) @ | o
Speciropholometer
0 [w] 6. wiiulvvh (Batiery Backup) >= 2.5 VDC [m] [m]
=] o 7. dawpuRonmymuraniiu (Wavelength Control) =] o
| @ [=] 8. mmunnfu (Wavelength Chock) = O | 0561146569 om
@ [=) 0. umdeiufiauss (UV < 3,000 hour) = o]
‘...E' [m] 10,  umnsfiiliauss (Visible < 5,000 hour) ] [m]
7] o 11, woviammuintae (Caroussl Modulo) = =
PH Meter and Conductivity Meler
O o] 12,  Bufininin ( Blectrode and Connection Cable ) o [a
[w] (=] 13, wduisasmuiu Electrode (Level KCi ) o [m]
[m] O 14, shifafuaiu Electrode (Dust Protection Hood) [m] [}
[m] ] 15, anfubifinTnen (Stand) [u] [}
Turbidimelsr
[u] [m] 16, avwufiviaga (No Semple) O [w]
[w] [m] 17, wfunmdoweoms (>= 2.5 Latu 3.0) [m] [m]
Automatie iirator
[m] [m] 18.  #nm Piston Bureltes [u] [m]
[u] [m] 19.  Function Rinsing and Dosing ] [m]
= [=] 20, suwiekursssginsailenoy [=] fi
[
Mr. Ghattuphon Foithong
Service Engineer
Wil Bomatary oD &vin
I
Phione: +00 2639 7000

Delivering Growth - In Asla and Beyond. CAL-FM-R31-03: 20 Jul 2022

RYG_EN0002
Sartori hailand) Co., Ltd.
il el L O SARTORILS
ok +68 2643 83616 . &-mal -mmaemum-m ol
~ NSCTISITIS 17025 REVIEWBY . T""""‘ Ly
Jrj[‘ ) APPROVED BY 6 v
=2 Il @ "2 of Calibratign o lonlase
NEXT CAL DATE

Mods! Number :  MSE224S-100-DU Certificate No. : 23BCI0112

Description : Analytical Balance Issued Date:  Friday, March 03, 2023
Serial Number: 0026207038 . Reference No. : 204833

1D No. : RYG_ENDQ02Z

Manufacturer : Sartorius Page No. 1012

Customer Name : ALS Laboratery Group (Thailand) Co. Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand

Calibrated Place © ALS Laboratory Group (Thailand) Co., Ltd (Balance Room)
616/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong.21140, Thailand

Calibrated By : Mr.Chonchal Inthana Calibration

Calibration Date : Wednesday, March 01, 2023 Procedure No. : This calibration was conducted by
Using in-house calibration procedure number (W1-003)
Based on UKAS LAB 14 . 2018

Malrological data Ambients Conditions:

Capacity : 220 @ Readability : 0.0001 g Temperature : 236°C * 50°C
Humidity 60.0 % RH + 10.0%RH

Reasons for calibration Pressure & ™

[ New Instasaton (0] Servien { Repaired  [4] Re-catioationy Mainsenance Equipmant Condition: Eltmdowm [w
Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expanded uncertainty which is obtained from the mndard uncertainty multiplied by the
coverage factor (k=2) 10 provide a level of confidance of 95%. ILis with the Guide ta
Expression of Uncertainty in Measurement (GUM). The calibralion certificate documents the lmubﬂqy to National Standards, which
realise the unit of measurement according to the Intemnational Standard System of Units (S1). Report of Tolerance came form list of
Sartorius Melralogical Specifications

Traceability:

Medel Number D Traceability Cetificate No Due Date
YCS011-522-00  Sariorius weight se! 1mg - 5000g E2, YCS011-622-00 SPC-RT 02212565 14-Sep-2023
MHB-3828D Humidity/Barometer/Temp Lutron MHB-3825D DKSH C19220444 5-Sep-2023

This cartificate relate and apply this equipment only

This cartificate may not be reproduced cther than in ful except with <
the prior written approval of the Verification Operation Division ( :
Sanorius (Thailand) Co, Ltd

Mr.chonchal Intrhana(Technical Manager)

SOP FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
128 Rama B Raad, Huaykwang, Husiykwang, Bangkok 10310
Tel +80 2043 B381-8 Fax +08 2043-8267. e-mad service alandQearnonus. com

o SARTORILS
(u@fﬂ FI‘ \QJ \;o of Calibration

Model Number:  MSE2248-100-DU Certificate No.: 23BCI0112
Description : Analytical Balance Issued Date:  Friday, March 03, 2023
Serlal Number = 0026207038 Referance No. ; 204833
1D Ne. RYG_EN0002
Manufacturer : Page No. 20f2
Calibration Results : Without Adjustment
Repeatability Eccentricity (Off-center loading error)
The. 5 tha abiky of & meighing nearty identical madows | The of-center loading rror Is pielded by the diference bedween e
under constant whn viths senies fs placed load. Le. 173 or 144 of maximim capacily, pleced in ihe
ropaatecly on the weighing pan in the Same manner The standard devistion fs used fo micclle of ihe weighing £on and between sach of four adddonal
| #101038 MADOTUCIDINY QLANNIBNYVEY ponls | | it R7E)
Nominal Value : (Low Load) 200001 199.9958  |Nominal value 100 ]
20 g 20,0000 200.0000 Tolerarce 0.0004 g
Tolerance 20.0000 199.9999
0.0001 20.0000 200.0000 3 Difference
v 20.0000 199.9999 ( &£
& 9. 1 -
Nominal Value © (High Load) 20.0000 199.9959 2 -0,0001
200 g 15.999% 200.0000 5 -0,0001
Telarance 20.0000 200.0000 <2 T 4 0.0001
00001 g 20.0000 159.9399 5 4.0002-
20,0000 200. 0000 Ak N & -
Stendard Daviation 0.00003 0.0000%
Linearity
The fnearity, emor Descrives the devis of a weighing 1o hnwar siope
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Dewiatian Uncertainty
(g) (@ I (9 (@ (9
U.U_l 0.0100 0.0100 0.0000 0.00014
0.05 0.0500 0.0500 0.0000 0.00014
0.1 0.1000 0.1000 0.0000 0.00014
0.5 0.5000 0.5000 0.0000
1 1.0000 1.0000 0.0000
£ 5,0000 5,0000 0.0000 0.00014
10 10,0000 10.0001 0.0001 0.00014
20 20.0000 20.0000 0.0000 0.00024
50 50,0000 50.0000 0.0000 0.00015
109 100.0000 99.9999 -0.0001 0.0001%
200 200.0000 200.0000 0.0000 0.00032
End of Report.
SOP FM 33 02 February 2022
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERY ICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES W
544 PATTANAKARS ROAD 501 18, SUANLUANG, SUANLUANG BANGROK (0330 bt

HOCTISITIB 1928
TEL D2717.3000.27  FAX. 027193454

Cert. No.: 22TM1517

Page: 10of3
. . .
Certificate of Calibration
Equipment : Hot Air Oven Ve
raviiall .
Manufacturer : Memmert REVIEW BY ’Dﬂ i
) ans
Model ; UFE 500 seerovensy T2
Serial No. : G511.1572 NEXT CAL. DATE 3"‘0‘*'3‘1‘ :
1D Ne. : RYG_ENGO10
Submitted by : ALS Laboratory Group (Thalland) Co.,Lid. {(Rayong Branch)
616/10 Moo 5 T. Masnam Khu,
A Pluakdaeng,
Rayong 21140 Thailand
Location : Oven Room
Received Order : 20 October 2022
Calibration Date : 20 October 2022
Ambient Temperature : (26 10)°C
Relative Humidity : (50+30)%
Calibrated by : Man Patta

Approved by : MLL ‘

Approved Signatory

( ,) Pornthippa Tameyakul
(/ ) Malee Butkrusa
() Suwil Imjai

Issue Date ; 2 November 2022

The Uncertal) e for probability of approxi ¥ ¥5%

T
Appeonal of the head o

T

e rapeesduced et tha b L ecept « ki the priar writien

ol Cunorste Serskas 3 - Eaipment. Calitwstion

Equipment : Hot Air Cven Cert. No.: 22TM1517
Candition As-Received :  Used liem Page: 20of 3
Reference : 2210-03760C-2
Procedure Used :-

& were using procedure CP-OT02 according to direct measurement
method with Dala Acquisition which with Datector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on IT5-80,

" Condition of this result of calibration

1. Refarence slandard instrument:-

Instrument Model Serlal No. Cert. No. Due Date
1) Dala Acquisition 340724 MY49023932 22LM87 29 Jul 2023
2. This certificate is valid only to the itam calibrated on date and place of calibration.
3 This s 1o the System of Unit.
Result of Calibration ;- (*) Without Adjustment
Function of UUC" : Temperature Source
Frash air setting : Close Environment during calibration
Beginning | Finished
Temp. (°C ) 25 25
REL Humid, { % ) 54 50
(AC Supply ( Vol ) 223 225
H Ref. Std. ID No.: @
Ci Point
Position:| (180)°c | (104)°C
7 21-16TC-01 | 20-16RTD-01
2 21-16TC-02 | 20-16RTD-02
—_ ) 3 2116TC03 | 20-16RTD-03
lation Dtails : 4 21-16TC-04 | 20-16RTD-04
50 em D= oMo m 5 21-16TC05 | 22-16RTD-05
50 em W= 08  m 6 21-16TC-06 | 20-16RTD-06
50 om = g4k m 7 21-16TC-07 | 20-16RTD-07
Copacity= 031 ™ 8 21-16TC-08 | 22-16RTD-08
8(ref) | 21-16TC-09 | 22-16RTD-08

Mo,

A 0046908 a1132466
RYG_ENOQOS
PN
TECHNOLOGY PROMOTION ASSOUIATION (THAILAND-JAPAN)  §
CORPORATE SERVICES 3t EQUIFMIENT CALIBRATION AND THSTING Si0VIcEs L2l
. ) I T — v S
Equlpmlm . Hot Alr Oven Cert. No.: 22TMA517 SHA PATTANAKARN ROAD SOL IR SUANKLUANG, SUANLUANG DANUKOK & ' TR
TEL 62717300027 FAX 02719 8484 CALRIRATION Sbii
Condition As-Received : Used llem Page: 3ol 3
Reforence : 2210-03780C-2

Result of Calibration :- (*) Withoul Adjustment
Functien of UUC* : Temperature Source
Fresh air setting : Close

Calibration [ UuC* uuc* Temperature Temperature Overall | Coverage
Point Setting | Reading stability uniformity Variation Factor
(*c) (c) (c) (t'C) (c) (c) ('C) k
104.0 104.0 104.0 0.076 0.52 0.80 042 2
180.0 180.0 180.0 0.13 0.88 12 11 2

Callbration T (c)

Point Position

("C) 1 2 3 4 5 6 7 8 9 (ref)
104.0 103.768 | 103.734 | 103.723 | 103.800 | 104.215 | 104.131 | 104.132 | 103.740 | 103.747
1800 178.723 | 179.350 | 179.439 | 179.488 | 180.361 | 180,114 | 1B0.131 | 180.243 | 179.605

Average* : The average of 30 values in each positicn

Temperature stability : One-hall of the greatest difference of at any one sensor
T iformity : The il of d rres al any sensors and the measured
lemperature al the reference location which are observed al the same time or at as close an observation time as
possible to determine the temperalure patiern or homogeneity wilhin the chamber under steady-state conditions.
Overall Variation : The Ditierence of the maximum and minimum measured lemperatures throughout cbservation
UUC* :  Unit Under Calibration

Note : The reporied uncertainty of measurement was included stability and excluded uniformity

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
facler k, providing a level of of y 85 %.

~ofo-

ol .

a1132465

Cert. No.: 22TM1462

Page: 10of3
. . .
Certificate of Calibration
Equipment : Hot Alr Oven
‘ﬂ'ev.'\)(su

Manufacturer ; Memmert REVIEW BY ...comeicicsmraiisiins
Modl : UM 400 APPROVEDBY . 372 S5
Serial No.: b495,0899 NEXT CAL DATE sofoulay.
ID No. : RYG_ENCO0S
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid. (Rayong Branch)

616/10 Moo 5, T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140, Thailand
Location : Oven Room
Received Order : 20 October 2022
Calibration Date : 20 October 2022
Ambient Temperature : (26x10) *c
Relative Humidity : (50£30)%
Calibrated by : Preecha Hiahib
Approved by : .

Approved Signalory

( 2 Pomnthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit imjai

Issue Date © 2 November 2022

The Uncertainties are for n

probability of approximately 95%

b 1has b

e Services 1 Equipment Calibewtvon sid Testing Sersiues

A 0046905




Equipment : Hot Air Oven Cert. No.: 22TM1492 Equipment : Hot Air Oven Cert. No.: 22TM1462
Condition As-Recelved :  Used Item Page: 20of 3 Condition As-Received : Used ltem Page: 30of 3
Reference : 2210-03760C-1 Reference : 2210-03760C-1
Procedure Used :- Rasult of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OTOZ according to direct measurement Function of UUC*:  Temperalure Source
method with Data Acquisition which connected with Resistance Temperature Deteclor ( RTD ), Fresh airsetting:  Close
The temperature scale used was based on [TS-90. Calibration | uuc* uuec Temperature Temperature Overall Coverage
Condition of this result of calibration Point | Setting | Reading stability uniformity Variation Factor
1. Reference standard Instrument:- ("C) (c) "6y (£°C) (*C) (°C) (£C) k
Instrument Model Serial Ne. Cart. No. Due Date 70.0 70.0 70.0 0.078 0.47 0.77 0.42 2
1) Data MW*'UW : 34970A ) MY44035217 21LM30 23 Dec 2022 Calibration Measured Temperature ( °C )
2. This certificate is valid only to the item calibraled on dato and place of calibration. Point Position
3. This cerlification is !racsahh: le the Intematicnal System of Unit, (c) ] | z ] 3 I ] I 5 | M 1 7 I B | 9 (ret)
Resultof Calibration::  (*) Without Adjustment 700 | 70262 | 69.095 | 70.079 | 70177 | 70664 | 70.038 | 70688 | 70149 | 70.328
Functien of UUC* Temperature Source
Fresh air setting : Close Environment during calibration Average* : The average of 30 values In each posliion.
T I Beginning Finished Temperature stabllity : One-hall of the greatest maximum difference of measured temperature al any one senso
f 28 29 Temperature uniformity : The maximum difference of measured temperalures al any sensors and the measured
L z 3 a7 temperature at the reference location which are observed at the same Ume or at as close an cbservation time as
‘: |AG Supply ( Voll ) 220 221 possible lo determine the lemperalure pattern or hemaogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observatior
H a Ref. Std. uuc* @ Unit Under Calibration
; Pasition : 1D No.t Note : The reported uncertainty of measurement was included stability and excluded uniformity .
Wiz "’B / 1 18-10RTD-01 The reported unceriainty of measurement was based on a standard uncertainty multiplied by a coverage
mr 2 18-10RTD-02 factor k, providing a level of confidence of approximately 95 %.
S RS 3 18-10RTD-03
Probe Installation Details ; Dimension of Chamber : 4 18-10RTD-04 -olo-
&= 50 om D= 0@ m 5 18-10RTD-05
b= 50 cm W 0 m 6 18-10RTD-06
c= 50 om i 040 m 7 18-10RTD-07
- 5 8 18-10RTD-08
Copacly= 000 m 8 (ref) | 18-10RTD-08
. Ml .
a1132473 al132472
RYG_ENOD61
HNOLOGY PROMOTION ASSOCIATION (THAILANIMJAPAN) m
EQUIPMENT CALIERATION AND TESTING SERVICES 2= E‘
SIA PATTANAKARN \'«Il’.\li:.‘i-.a‘ﬁ.l:" \:\ ‘I‘::h \‘\.‘“\‘xl‘;‘:uwl:n.u:.mlh 1waso 73 Edlpant: Water Bath Cort. No: 22TMA491
i " Condition As-Received :  Used ltem Page: 20f 3
Reference : 2210-03760C-4
Cerl. No.: 22TM1491 Procedure Used :-
Page: 10of3 Calibration were conducted using in-house cali p dure CP-OT04 to direct
Certificate of Calibration measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
Equipment : Water Bath The temperalure scale used was based on ITS-90.
'——"“}"’E’ Condition of this result of calibration
Manufacturer : Memmert REVIEW BY .Th@.*?.‘ 8 1. Reference standard instrumant:-
Model * WNB22 AFPROVED BY At 1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
"K\l ol L}J 2. This certificate is valid only to the item calibrated on date and place of calibration,
Sorial No.: L643.0648 NEXT CAL DATE S0P 3. This is 1 the International Sysiem of Unil.
- Resull of Callbration :- (") Without Adjustment
ID No. : RYG ENODB1 Function of UUC* : Temperalure Scurce
; Environmental AC Voltage Supply
Submitted by : ALS Leboratory Group (Thailand) Co.,Ltd. (Rayong Branch} °c) (%RH.) {Volt )
10 Moo 5, T, Masnam: Khu, Beginning of Calibration 24 53 222
s lialdaeng; Finished of C 24 50 221
Rayong 21140, Thailand
Location : Waet Chemistry Lab Paosition : R';:'_d'
Recaived Order : 20 Oclober 2022 1 N37P300726
Calibration Date : 20 October 2022 ,// 1 Stref) 2/ 2 N37P300727
Ambient Temperature : (26 10)°C # 4 ’ al 3 N37P300728
Relative Humidity : (50430 )% 4 N37P300728
5(ref.) N37P300730
Calibrated by : Preecha Hlahib

Approved by : %.

Approved Signatory

{ ) Pornthippa Tameyakul
(/) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 2 November 2022

The Uncertulnties are for  confidence probabliity of approsimately 95%

A 0046906

[Front

el .

al13247




Equipment : Water Bath
Condition As-Received : Used llem
Reference : 2210-03760C-4
Result of Calibration ;-  {* ) Without Adjustment
Function of UUC™ : Temperaturo Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
(c) (c) (c) 1| 2 T 3 T 4 T sief)
85.0 85.0 85.0 84.527 84563 | 84628 | 84516 | 84.560
c‘::'l':?"" Uniformity | Stability |Uncertainty c:::::-
('c) (c) (£°C) (£°C) k
85.0 0.12 0.081 0.18 2

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

Uniformity : The maximum difference of measured tamperatures al any sensors and the measured temperalure
at the reference localion which are observed al the same time or at as close an observation time as possible
to d the t @ paltern or homog y within the chamber under steady-state conditions.
Stability : One-half of the greatest i difference of at any one probe.

UuC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

e
&)
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "r:‘

TEL. 0-2717-3000-24 FAX 0-2719-8484 i
CALIBRATION 0880
Certificate of Calibration ~ Senesse No.: 2a7a%
Page: 16f2
Equipment : Digital Thermometer
Martstocuingg: Teato This cortificate may nol be reproduced cther than in full,
except with the pricr written approval of the head of
Model : 108 Cerparate Services 3 Equipment Calibration and Tesling Services.
Serlal No.: 8351776510821
ID No.: RYG_FS0570
Cendition As-Received: Usad ltam
Received Date: 24 March 2023
Calibration Date: 12 April 2023
to 18 April 2023
Reference: 2303-0887DSC Submitted by:  ALS Laboratory Group (Thalland) Co.Lid. Rayang Branch
Ambient Temperature: ( 25 1 3 °C
Relative Humidity: (50+20)% 616/10 Moo 5, T.Maenam Khu, A.Pluakdaaeng,

Rayong 21140, Thalland

Procedure used: Calibration were conducted using in-house calibration procedure CP-TO1 according lo comparison with
Industrial Platinum Resistance Thermometer (IPRT) into fiquid bath temperature controlier
The temperature scale used was based on ITS-00,

Condition of this result of callbration
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
1.Reference standards instuments :
coverage faclor k, providing a level of confidence of approximately 85 %. %
Instrument Model Serial No. Certificate No, Due Date
-olo- 1} Black Stack Thermomelet 1560 BC454 221616 23 May 2023
2) PRT Scanner Module 2562 A01303 221818 23 May 2023
3) Industrial PRT Proba 5627A 879442 221616 23 May 2023
2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is raceable o tha Intemnational System of Unit maintained through:-
~National Institute of Matrology Thaland (NIMT)
At
APPROVED BY .t 5 ..........
NEXT CAL. DATE 11..! 0else
/
Callbrated by :  Sitthinon Poomal Approved Signatary : /
Issue Date : 20 April 2023 | | Phatinee Prabpaipal
M 1 ':/Qumnn Khunpiuek
- [ »] Wanlop Larpkum
al1132470 B 0313122
"
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) \&‘-J;""‘
CORPORATE SERVICES 3: EQUIPNENT CALIBRATION AND TESTING SERVICES
S344 PATTANAK ARN ROAD SOI 11, SUANLUANG, SUANLUANG, BANGKOK 10250 %707
TEL 0-2717:3000-24 FAX. 0-2719-8484 AT it
SALMAANION D308
Cert. No.: 237839
Page.: 2 of 2 Certificate of Calibration ’:"‘"‘“‘;:‘;f peiileg
Result of Calibration:- Without Adjustment p—— s i B
Function: Temperature measurement ) bt o This cortificate may ot be reptoduced other than In full,
Dimension of probe : Diameter 3 mm., Length 55 mm. Sheath material : Stainless Steel & excepl with the prior written approval of the head of
Maodel 106 Corporate Services 3: Equipment Calibration and Testing Services.
Immersion Standard uuer Uncertainty Serlal No.: 5136606211220
Depth Temperature  Reading Error of Measurement = o et
{mm.) (c) ('C) (C) (£C) ) s
50 25.0034 250 -0,0034 012 Gondltion As-Recelved: Used ltem
50 30.0018 300 -0.0018 0.12 Received Date: 04 October 2023
50 40.0057 404 0843 012 Callbration Date: 10 October 2023
fo 41 October 2023
UuC* : Unit Under Calibration Referance; 2310-0110D05C Submitted by: ALS Latoratory Group (Thalland) Co.,Ltd. Rayong Branch
The reporied uncertainty of measurement was based on standard uncertainly multiplied Amblent Temperature: | 25 £ 3 } °C
by a ge lactor k = 2, pr ng a level of of ly 85%. Relative Humidity: (50420)% 616/10 Moo 5, T.Maenam Khu, A Pluakdaang,
0 Rayong 21140, Thalland
-olo-

i

a 1158016

Procedure used: Calibration were conducted using in-house calibration procedure CP-TD1 ‘according 1o comparison with
Industrial Platinum Resistance Thermomater (IPRT) into liquid bath temperature controlier.
The lemporature sca'e used was based on ITS-90.

Condition of this result of callbration
1.Reference standards instruments -
Instrument Mode| Serial No, Certificate No. Due Date
1) Black Stack Thermometer 1560 acas4 231600 30 May 2024
2) PRT Scanner Module 2582 AD1303 231600 30 May 2024
3} Industrial Piatinum Resistanca Thermometer 5627-12 ST1971 231800 30 May 2024

2.The conificate is valid only to the tem calibrated on date and place of calibration.
3.This Certification is iraceable 1o the International System of Unit maintained through:-
~Technology Promotion Association (Thalland-Japan), NGC-ONSC Accredited No, Calibration 0008

PFH%WP Th

\FROVED EY 57.’15 2

oare lololas,

Callbrated by :  Wasinoe Sawatdea Approved Signatory :

Issue Date : 12 October 2023 [ ]Phalinea Prabpaipal
| ] Ghatchawan Khunpiiuek
| v| Waniop Larpkern

B 0326169




$ N‘\'I‘._-‘Z""s‘
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3+ PQUIPMENT CALIBRATION AND TESTING SERVICES %/,;?\\g

Cert. No.: 23T1766 $304 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ol e B Nl
Page.: 2 of 2 TEL 03717-3000.37  FAX.0-2719-9454
Cert.No.. 22CH1222
Result of Calibratien:- ‘Without Adjustment Page.: 10f2
Functien: Temperature measurement 5 " .
Dimension of probe : Diameter 3 mm,, Length 55 mm. Sheath material : Stainless Steel Certificate of Calibration
Immersion Standard uuc* Uncertalnty Equipment : pH Meter
Depth Temporature Reading  Error of Measurement Manufacturer : Mettler Toledo
( mm.) {c) (*C) (c) (+C) .
50 25.0033 250 -0.0033 0.12 Model : Sewven Compact 5220
50 30,0036 30.0 -0.0036 012 Serial No. : B520848426 —
50 40.0029 A 0% oAz 10 No.: BKK_ENDOT2 REVIEW BY e M{?
UUC* : Unit Under Calibration Condition As-Received: Used ltem [ 4““
The reported uncertainty of measurement was based on standard uncertainty multiplied Recelved Date ; 09 Seplember 2022 APPROVED BY .05 2
by @ coverage faclor k = 2, providing a level of confidence of approximately 85%. .
Calibration Date : 12 September 2022 |\ r el OATE 12..!'92-'{3'{‘ "
-alo- Reference : 2208-0312DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co. Lid.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand
Ambient Temperature ; (25 = 25) 'C
Relative Humidity : (50 = 15)%
Calibration Procedure : In - house method :
- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)
Calibrated by : Warakomn Lerngagtrakul
Approved by : -
Approved Signatory
( A Malee Butkruea
( ) Salthip Meangmal
( ) Warakom Lerngagtrakul
Issue Date : 15 Seplember 2022
The Uncerfainties are for a confid jprobability of approxi Iy 95%
. - ether thaa b el except prior wTitien
/o/ Appreval of 1he head of Corporate Services 3+ Bquipment Calibration and Teating Services.
al184742 . Ansanrn
Cert. No.: 22CH1222
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 22E2789 24 Aug 2023
This ion is to the ional System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2 Certified Reference Malerials : The measurement results are racaable to S1 through CPA cham Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Butfer Sclution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 823320 20 June 2024
pH 6.985 CPA chem 794122 14 Feb 2023
pH 10.008 CPA chem 823323 20 June 2023

3, This centificate is valid only to the ilem callbrated on date and place of calibration.

Calibration Results
Function : mV Measurement

Performing curve by Fluke at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Undar Value Voltage Actual Reading Measurement factor
Calibration Input
pH mv v pH (=mV) K
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
SIN . B520048426 7.000 0.00 0o 7.000 0.058 200
10.000 -177.48 -177.5 10.000 0.058 2.00

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffar Solution Reading | Reading | pH measurement factor
(mv) &) k
pH Electrede 4.008 3909 1539 0.0055 208
S/N. PCE-86-EX1001 6.985 7.017 37 0.0084 2.00
10.008 9.996 -179.0 0.0078 2.06

The reported uncertainty of measurement was based on a standard uncerainty mulliplied by a coverage
factor k, providing & level of confidence of approximataly 95 %
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