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1| eviwdadlon acetaldehyde 75-07-0 200 ppm
2 | nsnesdia (namidu) acetic acid 64-19-7 10 ppm - - -
3 | ov@fa woulalasd acetic anhydride 108-24-7 5 ppm -
4 | ozdlau acetone 67-64-1 1000 ppm - - -
oxdlau loelulensu Tusuves ) 3
5 . M acetone cyanohydrin, as CN 75-86-5 - - - 5 mg/m
loelud
6 | evdlalulasd acetonitrile 75-05-8 40 ppm -
7 | o¥lasdu acrolein 107-02-8 0.1 ppm
8 ozasalus acrylamide 79-06-1 0.3 mg/m3 - - -
9 NINDTATAA acrylic acid 79-10-7 2 ppm -
10 ozaslalulnsd acrylonitrile 107-13-1 2 ppm 10 ppm 15 min -
11 | nanesiiin adipic acid 124-04-9 5 mg/m’ - -
12 | Sandu aldrin 309-00-2 0.25 mg/m’
13 | dada woaneged allyl alcohol 107-18-6 2 ppm - - -
14 | $ada raslse allyl chloride 107-05-1 1 ppm
15 | dada lnadna Sises allyl glycidyl ether 106-92-3 - - - 10 ppm
16 | dada Insita ladalid allyl propyl disulfide 2179-59-1 2 ppm - - -
Tanzozafidou Tusuves o
17 I v aluminium metal, as Al 7429-90-5
ovgiidioy
- oymAYNInTioIagaiing 5
! o Wl v - inhalable dust 15 mg/m
szuumaiumelale
- aymavwadniienaandng _ B
! - Y v - respirable dust 5 mg/m
szuumaiumelale
18 | uoaw-exgiiun alpha-alumina 1344-28-1
- oymAYNIInTioIagaing B
! o . v - inhalable dust 15 mg/m - - -
szuumapumelald
- aymAvAdniienvgating B
! - L v - respirable dust 5 mg/m - - -
szuumapumelald
19 | 2-ozdllulwsiu 2-aminopyridine 504-29-0 0.5 ppm -
20 | eeillnsa amitrole 61-82-5 0.2 mg/m’ - -
21 | wonluily ammonia 7664-61-7 50 ppm - - -
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22 w‘,wamauh@ﬂuﬂaahﬁ ammonium chloride, fume 12125-02-9 10 mg/m3 20 mg/m3 15 min -
23 wouluflon Favum ammonium sulfamate 7773-06-0
- sumeavnuuInitoagaing B
N . L v - inhalable dust 15 mg/m - - -
ssuumaiumelalel
- symavuadniiotagaudng
ssuumaiumelale - respirable dust 5 mg/m’ - - -
24 | uesuea-tofia ozdan n-amyl acetate 628-63-7 100 ppm - - -
25 wa-tedla o¥Tian sec-amyl acetate 626-38-0 125 ppm - - -
26 | ozlidu warleludond aniline and homologs 62-53-3 5 ppm - - -
27 | oxA@5u (e0ln-, w1- lelewes) | anisidine (o-, p- isomers) 29191-52-4 0.5 mg/m’ - - -
weuRluiluazansusenau antimony and compounds, 5
28 PR 7440-36-0 0.5 mg/m - - -
Tugureuenuilud as Sb
auliia (@wy) ansusenay arsenic, inorganic 3
29 A ms N - 7440-38-2 0.01 mg/m - - -
olluv3d Tugvesensiia (@smy) | compounds, as As
auliin (@y) ansusznay arsenic, organic 3
30 | & ac N N 7440-38-2 0.5 mg/m - - -
8uv3d Tuglvesonwiia (@smy) | compounds, as As
31 913%U arsine 7784-42-1 0.05 ppm - - -
32 | uedwavea vinlaslylnd asbestos (chrysotile form) 77536-68-6 0.1 f/cm’ - - -
weaitast (Gyuam) Tusuves asphalt (bitumen), as 3
33 N X 8052-42-4 0.5 mg/m - - -
ATODIATATAULUUTY benzene soluble aerosol
34 | ezvidu atrazine 1912-24-9 5 mg/m3 - - -
35 | ez@uvled wvisa azinphos-methyl 86-50-0 0.2 mg/m’ - - -
wuiden ansUsvneuiiasanels | barium, soluble B
36 o 7440-39-3 0.5 mg/m - - -
TugureuuiGoy compounds, as Ba
37 | wuiSew dauin barium sulfate 7727-63-7
- symaynuuInionagading 3
N . LY Y - inhalable dust 15 mg/m - - -
szuumaiumelalsl
- synmmvuaEnTieagadng
syuumaiumelaled - respirable dust 5 mg/m’ - - -
38 | wuluda benomyl 17804-35-2
- sumAvnUIATioNagading B
N N L ¥ - inhalable dust 15 mg/m - - -
szuumaiumelale
- aqmwumﬁnﬁawqmﬁnq
sruumaiumelale - respirable dust 5 mg/m’ - - -
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39 LUy benzene 71-43-2 1 ppm 5 ppm 15 min -
40 | wulda weioonled benzoyl peroxide 94-36-0 5 mg/m3 - - -
a1 | wuda raslse benzyl chloride 100-44-7 1 ppm - - -
wesaldounazansusenauves beryllium and beryllium 3 0.025 X 0.005
42 o - 7440-41-7 0.002 mg/m 3 30 min 3
LUavalagy 'LugU‘umLUﬂiaLaau compounds, as Be mg/m mg/m
43 | luilila (lailda) bipheny! (diphenyl) 92-52-4 0.2 ppm - - -
44 | Saiv waglsd Sulay bismuth telluride, undoped | 1304-82-1
- sunAnnuURTegnng 3
! L o v - inhalable dust 15 mg/m - - -
szuumaiunelald
- aymavwadniienaandng B
! - o v - respirable dust 5 mg/m - - -
sruumaiumelald
45 | vBiIvd a1 indelufien borates, tetra, sodium salts
- woulensa - anhydrous 1330-43-4 1 mg/m’ - - -
- nglann - decahydrate 1303-96-4 5 mg/m3 - - -
- wunglawmsm - pentahydrate 12179-04-3 1 mg/m’ - - -
46 | Tusou lasluslud boron tribromide 10294-33-4 - - - 1 ppm
a7 | Tuseu %ﬁWgaaTié boron trifluoride 7637-07-2 - - - 1 ppm
48 | Tusnda bromacil 314-40-9 10 mg/m’ - - -
49 | Tusilu LWuquaaliﬁ bromine pentafluoride 7789-30-2 0.1 ppm - - -
50 | Tusluvlesy bromoform 75-25-2 0.5 ppm - - -
51 | 1,3-0wzledu 1,3-butadiene 106-99-0 1 ppm 5 ppm 15 min -
52 | Gafiu laimuaifvmgu butenes, all isomers 250 ppm - - -
53 | wesuea-Jamuea n-butanol 71-36-3 100 ppm - - -
54 | wa-Umuea sec-butanol 78-92-2 150 ppm - - -
55 | wesn-Umuea tert-butanol 75-65-0 100 ppm - - -
56 | 2-Dmendlonsiuea 2-butoxyethanol 111-76-2 50 ppm - - -
57 | wein-Uaiia exdian tert-butyl acetate 540-88-5 200 ppm - - -
58 | ussuea-Uaita ozeSian n-butyl acrylate 141-32-2 2 ppm - - -
59 | Daitaezilu butylamine 109-73-9 - - - 5 ppm
uefuea-Uaiia Inadda Bised )
60 @39 n-butyl glycidyl ether (BGE) 2426-08-6 50 ppm - - -
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. - chloroform
83 | maslswesy (lnsnaslsiiow) ) 67-66-3 - - - 50 ppm
(trichloromethane)
84 1-paels-1-lulpsTnsinu 1-chloro-1-nitropropane 600-25-9 20 ppm - - -
85 | ralanunsngoslsdisu chloropentafluoroethane 76-15-3 1000 ppm - - -
86 | maslsfinsu chloropicrin 76-06-2 0.1 ppm - - -
87 | Um-maslsndu p-chloroprene 126-99-8 25 ppm - - -
88 | nwn 2-naelsinsiiledn 2-chloropropionic acid 598-78-7 0.1 ppm - - -
89 ooln-naslsaladu o-chlorostyrene 2039-87-4 50 ppm 75 ppm 15 min -
90 aaIw—ﬂaaTinqﬁu o-chlorotoluene 95-49-8 50 ppm - - -
91 | maeslniviea chlorpyrifos 2921-88-2 0.1 mg/m’ - - -
92 | Taa dia (Fugnuiiv) coal dust
- woumsled aqmﬂﬂummﬁnﬁ ) ) 5
., N . | - anthracite ,respirable dust) 0.4 mg/m - - -
ovgadgszuumaiumelald
- Oyiida vie Anlud o o
N 4 o o - bituminous or lignite , 5
UMATWIALANTID1AgALTINE ) 0.9 mg/m - - -
N - W v respirable dust
szuumahumelale
Taa 13 v 2ealvd Tuguues | coal tar pitch volatiles, as 5
93 o 65996-93-2 0.2 mg/m - - -
ATDOIFITALTANIUUTY benzene soluble aerosol
Taveast msluila lusUves B
94 . ¢ cobalt carbonyl, as Co 10210-68-1 0.1 mg/m - - -
Tavean
Taveasi lelasansluia Tusy 5
95 . Y cobalt hydrocarbonyl, as Co | 16842-03-8 0.1 mg/m - - -
vadlaveal
Tanglavean du wagyly Tusy cobalt metal, dust, and B
96 P v ¢ 7440-48-4 0.1 mg/m - - -
vadlavean fume, as Co
97 | duthedu (@lduSuann) cotton dust, raw, untreated 1 mg/m3 - - -
~ o - - cumene (isopropyl
98 | Aailu (lelalnsfia wudu) propy 98-82-8 50 ppm - - -
benzene)
99 | legunlug cyanamide 420-04-2 2 mg/m’ - - -
100 | lalaaieniau cyclohexane 110-82-7 300 ppm - - -
101 | lelaaienetuea cyclohexanol 108-93-0 50 ppm - - -
102 | lalaawongluu cyclohexanone 108-94-1 50 ppm - - -
103 | lalraondaosiiu cyclohexylamine 108-91-8 10 ppm - - -
104 | lalaamumu cyclopentane 287-92-3 600 ppm - - -
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61 | uesuea-Unfia wanmn n-butyl lactate 138-22-7 5 ppm - - -
62 | Uaita wesuanwnu butyl mercaptan 109-79-5 10 ppm - - -
63 | osln-wa-Oafiafiuea o-sec-butylphenol 89-72-5 5 ppm - - -
64 | wis-mesn-Tafialngdu p-tert-butyltoluene 98-51-1 10 ppm - - -
65 | uanidiey Tuguvesuaailiow cadmium, as Cd 7440-43-9 0.005 mg/m’ - - -
66 | whaLTou AsuBlum calcium carbonate 1317-65-3
- pumannuuInTiogang B
? ' L ¥ - inhalable dust 15 mg/m - - -
szuumaiumelald
- sumevuanilensanidng B
N N L v - respirable dust 5 mg/m - - -
ssuumaiumelalel
uaadon Tasium lusuves _ 5
67 - ¥ calcium chromate, as Cr 13765-19-0 0.001 mg/m - - -
Tesidlo
68 upadeu Tognunlug calcium cyanamide 156-62-7 0.5 mg/m3 - - -
69 | unaduu lensenlyn calcium hydroxide 1305-62-0
- sumavnuuInTionagaing B
N . L Y - inhalable dust 15 mg/m - - -
szuumaiumelald
“oumATAAniioagadg
szuumaiumelaled - respirable dust 5 mg/m’ - - -
70 | wnaiBen oenled calcium oxide 1305-78-8 5 mg/m’ - - -
71 | msuida (i) carbaryl (sevin) 63-25-2 5 mg/m’ - - -
72 | 1sluiusuy carbofuran 1563-66-2 0.1 mg/m’ - - -
73 | ansueu lndalws carbon disulfide 75-15-0 20 ppm 100 ppm 30 min 30 ppm
74 | msueu veusnles carbon monoxide 630-08-0 50 ppm - - -
3 « 5 min in
75 | mSveuanszaanlst carbon tetrachloride 56-23-5 10 ppm 200 ppm 3h 25 ppm
any 3 hr
76 | #idou lansenled cesium hydroxide 21351-79-1 2 mg/m’ - - -
77 | Aaesiau chlordane 57-74-9 0.5 mg/m3 - - -
78 | pasdiuma waNiiu chlorinated camphene 8001-35-2 0.5 mg/m3 - - -
79 | Aaesu chlorine 7782-50-5 - - - 1 ppm
80 | maslsezdifia Aaslse chloroacetyl chloride 79-04-9 0.05 ppm - - -
81 | maslsiuudu chlorobenzene 108-90-7 75 ppm - - -
82 | naolslavigeelsilisu chlorodifluoromethane 75-45-6 1000 ppm - - -
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129 | lalulns-oeln-ASwen dinitro-o-cresol 534-52-1 0.2 mg/m3 - - -
130 | lalulasingdu dinitrotoluene 25321-14-6 1.5 mg/m’ - - -
Taoenivu dioxane (diethylene
131 o ) — 123-91-1 100 ppm - - -
(lovevsadu laoonls) dioxide)
132 | lnooneylseeu dioxathion 78-34-2 0.1 mg/m’ - - -
133 | lafilaevilu diphenylamine 122-39-4 10 mg/m3 - - -
134 | lalwsfia Alau dipropyl ketone 123-19-3 50 ppm - - -
85-00-7
135 | lamen diquat 2764-72-9
6385-62-2
- sumaAvnuwIniieaanding ) B
! L o v - inhalable dust 0.5 mg/m - - -
szuumahumelale
- aymavwadniienaandng 5
! N W v - respirable dust 0.1 mg/m - - -
szuumapumelale
136 | logseu diuron 330-54-1 10 meg/m’ - - -
137 | Buladaunu endosulfan 115-29-7 0.1 mg/m’ - - -
138 | 1Bumsu endrin 72-20-8 0.1 me/m’ - - -
Sfinaelsloniu epichlorohydrin (1-chloro-2,
139 - 106-89-8 5 ppm - - -
(1-naols-2,3-BwanTlwsinu) 3-epoxypropane)
140 | 8Mdu (1ovSa wis1-lulmsilda) | EPN (ethyl p-nitrophenyl) 2104-64-5 0.5 mg/m’ - - -
141 | wevsuea (eva woaneses) ethanol (ethyl alcohol) 64-17-5 1000 ppm - - -
142 | wonsluandiu ethanolamine 141-43-5 3 ppm - - -
143 | rovilsoou ethion 563-12-2 0.05 mg/m’ - - -
2-LloVsonTiensiuea (wala 2-ethoxyethanol
144 . 110-80-5 200 ppm - - -
Tasdvl) (cellosolve)
2-LOV50NTNavISa 0xT AN 2-ethoxyethyl acetate
145 o 111-15-9 100 ppm - - -
(walalgan ozTiem) (cellosolve acetate)
146 | woviza axdian ethyl acetate 141-78-6 400 ppm - - -
147 | oviza exA3ian ethyl acrylate 140-88-5 25 ppm - - -
148 | wovizaoziu ethylamine 75-04-7 10 ppm - - -
149 | 1oviza lwudu ethyl benzene 100-41--4 100 ppm - - -
150 | voviga Tuslud ethyl bromide 74-96-4 200 ppm - - -
151 | woviza Aaslsa ethyl chloride 75-00-3 1000 ppm - - -
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lwanaziu (nslelraien@aiiu | cyhexatin (tricyclohexyltin 5
105 B 13121-70-5 5 mg/m - - -
lonsenlus) hydroxide)
s sa DDT
it (Inraelslafiialnsaasls ) _ ) 5
106 A (dichlorodiphenyltrichloro 50-29-3 1 mg/m - - -
ethane)
107 | Aoy (@avien) demeton (systox) 8065-48-3 0.1 mg/m’ - - -
108 | lnozdueu diazinon 333-41-5 0.01 mg/m’ - - -
109 | eoln-lnraslsiuudu o-dichlorobenzene 95-50-1 - - - 50 ppm
110 | wis-lamaelsiuudu p-dichlorobenzene 106-46-7 75 ppm - - -
111 | 1,1 lnraelsBiou 1,1-dichloroethane 75-34-3 100 ppm - - -
112 | 1,2-laraelsiovsadu 1,2-dichloroethylene 540-59-0 200 ppm - - -
2,47 (nsn 2,4-lamaelsiiuend | 2,4-D (2,4 B
113 o ' o 94-75-7 10 mg/m - - -
RG] dichlorophenoxyacetic acid)
114 | 1,1 lnnaels-1-Tulnsdisuy 1,1-dichloro-1-nitroethane 594-72-9 - - - 10 ppm
115 | lnpaesiea @A) dichlorvos (DDVP) 62-73-7 1 mg/m’ - - -
116 | lolmslavoa dicrotophos 141-66-2 0.05 mg/m’ - - -
117 | fandu dieldrin 60-57-1 0.25 mg/m’ - - -
118 | lovovsluanilu diethanolamine 111-42-2 1 mg/m’ - - -
119 | 2-laevSesziiluiensiuea 2-diethylaminoethanol 100-37-8 10 ppm - - -
120 | lowowsdu lnsoxdiu diethylene triamine 111-40-0 1 ppm - - -
121 | lowovisa Alau diethyl ketone 96-22-0 200 ppm - - -
122 | laleledaita Alau diisobutyl ketone 108-83-8 50 ppm - - -
123 | lolelalnsfiaosiiu diisopropylamine 108-18-9 5 ppm - - -
TawvSasziiau dimethylaniline
124 P o an N . 121-69-7 5 ppm - - -
(15 18u-lawumdasyiiau) (N,N-dimethylaniline)
125 | lowmsa Wosunlud dimethylformamide 68-12-2 10 ppm - - -
126 | 1,1-loumalensdu 1,1-dimethylhydrazine 57-14-7 0.5 ppm - - -
127 | lowuwda dauin dimethyl sulfate 77-78-1 1 ppm - - -
128 | lalulnsiuudy lai‘vtuaﬁnﬂgﬂ dinitrobenzene, all isomers
el ortho- 528-29-0 1 mg/m’ - - -
we meta- 99-65-0 1 mg/m3 - - -
W13 para- 100-25-4 1 mg/m3 - - -
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152 | Loviddu raslslansu ethylene chlorohydrin 107-07-3 5 ppm - - -
153 | wevsdulaeziiu ethylenediamine 107-15-3 10 ppm - - -
154 | tov5au laluslud ethylene dibromide 106-93-4 20 ppm 50 ppm 5 min 30 ppm
ondau lanaslse ethylene dichloride 5 min in
155 o i 107-06-2 50 ppm 200 ppm 100 ppm
(1,2-lanaslsBinu) (1,2-dichloroethane) any 3 hr
156 | weviddu lnanea ethylene glycol 107-21-1 - - - 100 mg/m3
157 | wovisdu lnamea lalunsy ethylene glycol dinitrate 628-96-6 - - - 0.2 ppm
158 | tovidau oonlus ethylene oxide 75-21-8 1 ppm 5 ppm 15 min -
159 | wovda Bisesd ethyl ether 60-29-7 400 ppm - - -
160 | tovisa Wosum ethyl formate 109-94-4 100 ppm - - -
161 | Lovida wosuaAnuny ethyl mercaptan 75-08-1 - - - 10 ppm
162 | wova Faen ethyl silicate 78-10-4 100 ppm - - -
163 | wudalwlsoou fensulfothion 115-90-2 0.01 mg/m’ - - -
164 | wiilseau fenthion 55-38-9 0.05 mg/m3 - - -
165 WQaEﬁu fluorine 7782-41-4 0.1 ppm - - -
166 | Waoelsd Tugureigessu fluorides, as F 2.5 mg/m’ - - -
167 | Tnlluvioa fonofos 944-22-9 0.1 mg/m’ - - -
168 | wosianled formaldehyde 50-00-0 0.75 ppm 2 ppm 15 min -
169 | nsavlesiia formic acid 64-18-6 5 ppm - - -
170 | wlosihsa furfural 98-01-1 5 ppm - - -
171 | wlesih3a uoansoed furfuryl alcohol 98-00-0 50 ppm - - -
172 | lnadnea glycidol 556-52-5 50 ppm - - -
173 | wevinzaans heptachlor 76-44-8 0.5 mg/m’ - - -
174 | wgwinu (Uesuea-Lewn) heptane (n-heptane) 142-82-5 500 ppm - - -
o hexamethylene
175 | wenazvisau-la-lelalseium N 822-06-0 0.005 ppm - - -
diisocyanate
176 | uosuea-lenisu n-hexane 110-54-3 500 ppm - - -
177 | loasTu hydrazine 302-01-2 1 ppm - - -
178 | lelasiou Tuslud hydrogen bromide 10035-10-6 3 ppm - - -
179 | lelasiau paslse hydrogen chloride 7647-01-0 - - - 5 ppm

«
P L. Fodniin
Indneanududu vy
s e o Yy e .o o ALY
IndNeANLTNTY Ypsansaddunsedmsu -
o & as . y LG
amu 4 as 4 as . YosaNsiAlaunsY nsdudaluszasiiatdus) .
o Foansinlidunsie (ne) Foasinildunse (angw) CAS No. - SUNTIVGER
7 WRgnaanTyeLIa trialan
mMsyhauund Fosaitn sepEam 1 )
o Hswium UTENIN
AMAUTNTY o 9 5
Tivhala o
180 | lelasiau loenlud hydrogen cyanide 74-90-8 10 ppm - - -
lelnsiau Waeolsd luguves )
181 o N ¢ hydrogen fluoride, as F 7664-39-3 3 ppm - - -
Wgoo3y
182 | lelnsiau weseenles hydrogen peroxide 7722-84-1 1 ppm - - -
183 | lolasiau dalvid hydrogen sulfide 7783-06-4 - 50 ppm 10 min 20 ppm
184 | lelnsailuu hydroquinone 123-31-9 2 mg/m’ - - -
185 | 2-lansendlnsiia sxaiian 2-hydroxypropyl acrylate 999-61-1 0.5 ppm - - -
186 | lelodu iodine 7553-56-2 - - - 0.1 ppm
187 | leladniia ovdian isobutyl acetate 110-19-0 150 ppm - - -
188 | lolawelsu isophorone 78-59-1 25 ppm - - -
189 | lelawelsu lnlelelwenun isophorone diisocyanate 4098-71-9 0.005 ppm - - -
190 | 2-lelalwsnondiensiuea 2-isopropoxyethanol 109-59-1 25 ppm - - -
191 | lolalwsiia oz@ian isopropyl acetate 108-21-4 250 ppm - - -
192 | lelalnsiia uoansged (lfle) | isopropyl alcohol (IPA) 67-63-0 400 ppm - - -
193 | lolalnsiaoziiu isopropylamine 75-31-0 5 ppm - - -
194 | nefefiunid luguvesnzih lead inorganic, as Pb 7439-92-1 0.05 mg/m’ - - -
195 | wan lasm lead chromate 7758-97-6
- luguvewmein -asPb 0.05 mg/m’ - - -
- lugUvaslasilon ~asCr 0.012 mg/m’ - - -
S o o = L.P.G.
196 | uea.id. (fetlnsidoumnad) o 68476-85-7 1000 ppm - - -
liquified petroleum gas)
197 | wesdad Wson) mercury 7439-97-6 - - - 0.1 mg/m3
198 | sanilu (Safa) weds organo (alkyl) mercury 7439-97-6 0.01 mg/m’ - - 0.04 mg/m’
199 | wwda uesuea-Uiiiadlau methyl n-butyl ketone 591-78-6 100 ppm - - -
o « 5 min in
200 | wvida Aaolsa methyl chloride 74-87-3 100 ppm 300 ppm ah 200 ppm
any 3 hr
201 | wwalelaaleniou methylcyclohexane 108-87-2 500 ppm - - -
202 | wyisalslraonvvuea methylcyclohexanol 25639-42-3 100 ppm - - -
203 | eoln- wndalslaatengzluu o-methylcyclohexanone 583-60-8 100 ppm - - -
204 | wvisadu aaslsd methylene chloride 75-09-2 25 ppm 125 ppm 15 min -
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205 | 44-visdaulaeyiau 4,6-methylene dianiline 101-77-9 0.1 ppm - - -
206 | wwda levsa Alau (18udiA) methyl ethyl ketone (MEK) 78-93-3 200 ppm - - -
- o < . | methyl ethyl ketone
207 | wwda levda Alau wweseanlen ' 1338-23-4 - - - 0.2 ppm
peroxide
208 | wwda vosam methy! formate 107-31-3 100 ppm - - -
209 | wwda lelolas methyl iodide 74-88-4 5 ppm - - -
210 | wwda lelowedla Alau methyl isoamyl ketone 110-12-3 100 ppm - - -
211 | wwda leludaiia asduea methyl isobutyl carbinol 108-11-2 25 ppm - - -
212 | wwda loludaiiaflau methyl isobutyl ketone 108-10-1 100 ppm - - -
213 | wwda lolulwaia Alau methyl isopropyl ketone 563-80-4 20 ppm - - -
214 | wwida wesuAnwny methyl mercaptan 74-93-1 - - - 10 ppm
215 | wvida ws1Asian methyl methacrylate 80-62-6 100 ppm - - -
216 | wwsa mlsoou methyl parathion 298-00-0 0.02 mg/m3 - - -
217 | weavh-umda dlwdu alpha-methyl styrene 98-83-9 - - - 100 ppm
218 | wiuved (Mean3u) mevinphos (phosdrin) 7786-36-7 0.01 mg/m’ - - -
Tun symerwAEniionngn A ) 3
219 v . - o mica, respirable dust 12001-26-2 3 mg/m - - -
whdszuumaiumelald
220 | Balulaslavioa monocrotophos 6923-22-4 0.05 mg/m’ - - -
221 | wesliladd morpholine 110-91-8 20 ppm - - -
222 | e nickel 7440-02-0
~Tany wavansusznouit - metal and insoluble 3
) “a i 1 mg/m - - -
liazane Tuguvesiiia compounds, as Ni
- asUseneuiiavansld ) 5
o - soluble compounds, as Ni 1 mg/m - - -
Tuguresiiia
223 | fladu nicotine 54-11-5 0.5 mg/m’ - - -
224 | nsnlunsn nitric acid 7697-37-2 2 ppm - - -
225 | lunSaoonlen nitrous oxide 10024-97-2 50 ppm - - -
226 | lusn eonles nitric oxide 10102-43-9 25 ppm - - -
227 | Tulasiuudu nitrobenzene 98-95-3 1 ppm - - -
228 | Tulnsdisu nitroethane 79-24-3 100 ppm - - -
229 | Tulnsiau lneenlad nitrogen dioxide 10102-44-0 - - - 5 ppm
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230 | lulnsndweiu nitroglycerin 55-63-0 - - - 0.2 ppm
231 | lulnsfiisu nitromethane 75-52-5 100 ppm - - -
232 | 1-lulmsTwsinu 1-nitropropane 108-03-2 25 ppm - - -
233 | 2-lulmslwsinu 2-nitropropane 79-46-9 25 ppm - - -
88-72-2,
234 lﬂﬂmﬂwqﬁu ﬁqnla“[muas‘ nitrotoluene, all isomers 99-08-1, 5 ppm - - -
99-99-0
235 | 99AWUY octane 111-65-9 500 ppm - - -
ooalloy wnsenled lusuves ) ) 3
236 o v osmium tetroxide, as Os 20816-12-0 0.002 mg/m - - -
RG]
237 | nsmeeneidn oxalic acid 144-62-7 1 mg/m’ - - -
238 | o9n®au 1WWQBB1?@‘ oxygen difluoride 7783-41-7 0.05 ppm - - -
WITIAEN BYNIATUIALENTDND 3
239 L o Y paraquat, respirable dust 4685-14-7 0.5 mg/m - - -
gauihgszuumaiumelald
240 | wislseau parathion 56-38-2 0.1 mg/m’ - - -
241 | WWUAZUBLIY pentaborane 19624-22-7 0.005 ppm - - -
242 | wunzpaolsuuwsIaY pentachloronaphthalene 1321-64-8 0.5 mg/m’ - - -
243 | wunzaaslsiiuea pentachlorophenol 87-86-5 0.5 mg/m3 - - -
244 | vy pentane 109-66-0 1000 ppm - - -
esnaslsiendau perchloroethylene 5 min in
245 e 127-18-4 100 ppm 300 ppm 200 ppm
(wn31ealsiondan) (tetrachloroethylene) any 3 hr
246 | fuea phenol 108-95-2 5 ppm - - -
247 | eeln-flfadulaeviiy o-phenylenediamine 95-54-5 0.1 mg/m’ - - .
248 | wen-idadulaozily m-phenylene diamine 108-45-2 0.1 mg/m3 - - -
249 | wis-Hdadulaozilu p-phenylene diamine 106-50-3 0.1 mg/rﬂ3 - - -
250 | Toisw phorate 298-02-2 0.05 mg/m’ - - -
o  a . hosgene (carbonyl
251 | vleadu (miueila Aaslse) P g 4 75-44-5 0.1 ppm - - -
chloride)
252 | ninveanesn phosphoric acid 7664-38-2 1 mg/m3 - - -
253 | vloavlo3a (wides) phosphorus (yellow) 7723-14-0 0.1 mg/m3 - - -
254 | weavie$d senTraslse phosphorus oxychloride 10025-87-3 0.1 ppm - - -
255 | voavlodd wunznaolsd phosphorus pentachloride 10026-13-8 1 mg/m3 - - -
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256 | voaveda iwunzdalid phosphorus pentasulfide 1314-80-3 1 mg/m’ - - -
257 | voavie¥a lnspaslse phosphorus trichloride 7719-12-2 0.5 ppm - - -
258 | wondn woulglasa phthalic anhydride 85-44-9 2 ppm - - -
259 | nInfin3A picric acid 88-89-1 0.1 mg/m’ - - -
filau (2-lwnsa-1,3-8unula | pindone (2-pivalyl-1,3- 5
260 ! ) 83-26-1 0.1 mg/m - - -
Tow) indandione)
261 | Wumanden lonsonlon potassium hydroxide 1310-58-3 - - - 2 mg/m’
262 | Tnswiia ueanoged propargyl alcohol 107-19-7 1 ppm - - -
263 | 1,3Inslnlowanlnu 1,3-propiolactone 57-57-8 0.5 ppm - - -
264 | nsalwsileda propionic acid 79-09-4 10 ppm - - -
265 | Tnswenwwes propoxur 114-26-1 0.5 mg/m3 - - -
266 | uasuoalnsiia oxdian n-propyl acetate 109-60-4 200 ppm - - -
267 | uesuea-Insiia woaneged n-propyl alcohol 71-23-8 200 ppm - - -
268 | Insiidu 8ilu propylene imine 75-55-8 2 ppm - - -
269 | Tnsiiau sonlen propylene oxide 75-56-9 100 ppm - - -
270 | Tnshu pyridine 110-86-1 5 ppm - - -
271 | edluy quinone 106-51-4 0.1 ppm - - -
272 | S03Tuea resorcinol 108-46-3 10 ppm - - -
273 | Tsfiluu rotenone 83-79-4 5 mg/m3 - - -
wiauley tenalaeslsd Tusy | selenium hexafluoride,
274 o N M 7783-79-1 0.05 ppm - - -
YaueiaLiioy as Se
asUsznaumaiion Tugdves » B
275 o v selenium compounds ,as Se 7782-49-2 0.2 mg/m - - -
wailen
276 | @@n ASadaau silica, crystalline
- ealaunlari aumawuaEndi | - cristobalite, respirable 3
Y - 5y 14464-46-1 0.025 mg/m - - -
angaindssuumadumelald | dust
- ueanh-mese symATAENi 1317-95-9, 3
v v . | -a-quartz, respirable dust 0.025 mg/m - - -
angaingsruumaiumelald 14808-60-7
277 | ladlew oglad sodium azide 26628-22-8
- lugdvedludion ogled as sodium azide - - - 0.29 mg/m’
—Tuguimmnmbmﬂsﬂﬁﬂ as hydrazoic acid vapour - - - 0.11 ppm
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278 | Tewdeu ludalwg sodium bisulfite 7631-90-5 5 mg/m’ - - -
279 | Ty lansenles sodium hydroxide 1310-73-2 2 mg/m3 - - -
ansouiion lasiam lusuves 5
280 o v strontium chromate, as Cr 7789-06-2 0.0005 mg/m - - -
Tasdloy
281 | amdaiiu strychnine 57-24-9 0.15 mg/m’ - - -
- 5 minin
282 | dln3u styrene 100-42-5 100 ppm 600 ppm 200 ppm
any 3 hr
283 | Falvlinw sulfotep 3689-24-5 0.1 mg/m’ - - -
284 | Fawlos lnvanlus sulfur dioxide 7446-09-5 5 pmm - - -
285 | nsndarfin sulfuric acid 7664-93-9 1 mg/m’ - - -
286 | Viar talc 14807-96-6
- flaifidusznouvenduls .
P - containing no asbestos 3
UaaALUaVad aYNIATUIALANT ) ° 2 mg/m - - -
o - ., | fibres, respirable dust
o1vgavigszuumaiumelald
- fifldudsznovvendulonea
v A - containing asbestos fibres, 3
LUaned auNATIALENTI1AgRA ) 0.1 f/cm - - -
Y N . 0 respirable dust
whgszuumafumelald
TR (wnsziensa Tnls TEPP (tetraethyl 5
287 107-49-3 0.05 mg/m - - -
Yoan) pyrophosphate)
wiagiden onwewgeslsd tellurium hexafluoride, as
288 v L 7783-80-4 0.02 ppm - - -
lugUvounagideu Te
289 | 1,1,2,2-wnszAaalsdimu 1,1,2,2-tetrachloroethane 79-34-5 5 ppm - - -
290 | wnssiavda wan luEUﬂJadmﬁ’J tetraethyl lead, as Pb 78-00-2 0.075 mg/m3 - - -
291 | wnstlelasiiusu tetrahydrofuran 109-99-9 200 ppm - - -
292 | wnszlunsa tan ‘Lug'd’ummﬁ": tetramethyl lead, as Pb 75-74-1 0.075 mg/m3 - - -
wialdey miﬂizﬂauﬁazam thallium, soluble 3
293 . 7440-28-0 0.1 mg/m - - -
Iugﬂ‘uaummaau compounds, as Tl
294 | nsnlslelnalada thioglycolic acid 68-11-1 1 ppm - - -
295 | lsleila paslse thionyl chloride 7719-09-7 - - - 0.2 ppm
296 | lowsu thiram 137-26-8 5 mg/m’ - - -
297 | Tngdu toluene 108-88-3 200 ppm 500 ppm 10 min 300 ppm
nadu-2,4-lalelwloeun toluene - 2,4-diisocyanate
298 v 584-84-9 - - - 0.02 ppm

(fidile)

(TDI)
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13530-65-9,
a & - . 3
320 | & lasum lugdvedlasdlen zinc chromates, as Cr 11103-86-9, 0.01 mg/m - - -
37300-23-5
321 | 396 aiesian zinc stearate 557-05-1
- sumAnnuIATieNIgaLing ) 5
- Y - inhalable dust 15 mg/m - - -
szuumaiumelale
- sumpvuadniionagaidg ) 3
- Y - respirable dust 5 mg/m - - -
szuumahiumelale
322 | dned venlud zinc oxide 1314-13-2
- auMAYNUNIATIDgALING ) B
- . - inhalable dust 15 mg/m - - -
szuumaiumelale
- sumaraEnievgaidng ) 5
- . - respirable dust 5 mg/m - - -
szuumaiumelale
o P 3
323 | yuvosdinzd oonlus zinc oxide fume 1314-13-2 5 mg/m - - -
asuszneu waslawleu Zirconium compounds, as 3
324 7440-67-7 5 mg/m - - -

luguvenwesladion
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299 | ealn-ngdiu o-toluidine 95-53-4 5 ppm - - -
300 | lnsSaiia vloawin tributyl phosphate 126-73-8 5 mg/m’ - - -
301 | nsnlasmaslsozdnn trichloroacetic acid 76-03-9 0.5 ppm - - -
1,1,1-lnsnaslsdnu 1,1,1-trichloroethane
302 ~ P 71-55-6 350 ppm - - -
(wvidanaslsvlosy) (methyl chloroform)
303 | 1,1,2-lnsPaslsoinu 1,1,2-trichloroethane 79-00-5 10 ppm - - -
et 5 min in
304 | lnsnaslsiendau trichloroethylene 79-01-6 100 ppm 300 ppm oh 200 ppm
any 2 hr
305 | 1,2,3-lnspaslslusiny 1,2,3-trichloropropane 96-18-4 50 ppm - - -
2,457 (n9n 2,4,5-lnsAaels 24,57 (2,4,5- 3
306 | o L o _ o 93-76-5 10 mg/m - - -
Wuaniordnn) trichlorophenoxyacetic acid)
307 | lnsioviSaosiiu triethylamine 121-44-8 25 ppm - - -
308 | wesinuilu turpentine 8006-64-2 100 ppm - - -
309 | gaiiloy TugUvosgisiden uranium, as U 7440-61-1
- asusgneufavandls - soluble compounds 0.05 nrvg/m3 - - -
- asusenaviildazany - insoluble compounds 0.25 mg/m3 - - -
310 | 2den vanadium 1314-62-1
- atgmmmmﬁnﬁmagmm’%j
szuumadumelald luguves | - respirable dust, as V,05 - - - 0.5 mg/m’
Tonudeumusenles
- vu Tugdvadlariufen 5
“ Ve - fume, as V,0s - - - 0.1 mg/m
o lan
311 | Tafla ex@iom vinyl acetate 108-05-4 10 ppm - - -
312 | Talla Tuslus vinyl bromide 593-60-2 0.5 ppm - - -
313 | bila naslsd vinyl chloride 75-01-4 1 ppm 5 ppm 15 min -
314 | Thiladu raslsa vinylidene chloride 75-35-4 5 ppm - - -
315 | Tafla ngdu vinyl toluene 25013-15-4 100 ppm - - -
316 | M3vdu warfarin 81-81-2 0.1 mg/m’ - - -
lwdu (ole wm w1 loly )
317 . xylene (o-, m-, p- isomers) 1330-20-7 100 ppm - - -
1193)
318 | lednu xylidine 1300-73-8 5 ppm - - -
319 | vwvesdingdnaolsd zinc chloride fume 7646-85-7 1 mg/m’ - - -
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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-004-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 3393
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Mass Flow Meter Benzene Alicat Scientific, Inc. MB-5SCCM-D/5M Miracle International 1.202210260-001 5 Nov 22 4 Nov 23 -
57730 Technology Co.,Ltd.
4 |Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-203 27 Sep 23 26 Sep 24 -
159822 Co.,Ltd.
5 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1860 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
Benzene
6 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
Benzene
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11012023 11 Mar 23 10 Jan 24 -
CM08130002
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 15022023 15 Feb 23 14 Feb 24 -
CM19050148
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 09012023 9 Jan 23 8 Jan 24 -
CM19050149
10 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 16012023 16 Jan 23 15 Jan 24 -
CM19050150
11 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 15022023 15 Feb 23 14 Feb 24 -
CM19050151
12 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
13 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 07032023 7 Mar 23 6 Mar 24 -
43C-65007-345

14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co.,Ltd. 04042023 4 Apr 23 3 Apr 24 -
0517512002

15 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co. Ltd. 19042023 19 Apr 23 18 Apr 24 =
0517512003

16 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 17012023 17 Jan 23 16 Jan 24 -
CM22387061

17 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 07032023 7 Mar 23 6 Mar 24 -
CM22387062

18 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 22042022 22 Apr 22 21 Apr 23 -
1201778116

19 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG

20 |Carbon Monoxide Analyzer  |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 03042023 3 Apr 23 2 Apr 24 -
1201497730

21 |Carbon Monoxide Analyzer  |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -
1201497732

22 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 20032023 20 Mar 23 19 Mar 24 -
1201497733

23 |Carbon Monoxide Analyzer  |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -
1201778117

24 |Carbon Monoxide Analyzer  |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 20032023 20 Mar 23 19 Mar 24 -
1201778118

25 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
26 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 162/23 11 Apr 23 10 Apr 24 -
2111DT0058
27 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 177/23 10 Apr 23 9 Apr 24 -
2112DR0065
28 |Wind Speed/Wind Direction  [WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 142/23 31 Mar 23 30 Mar 24 -
2111DT0072
29 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 144/23 31 Mar 23 30 Mar 24 -
2205DT0105
30 |Wind Speed/Wind Direction  [WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 163/23 17 Apr 23 16 Apr 24 -
2205070114
31 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-068 12 May 23 11 May 24 -
(Acoustic Calibrator) 6855 Co.,Ltd.
32 |Sound Level Meter Lpeq 24 hours Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22081 25 Jan 22 24 Jan 24 -
0005286
33 [Sound Level Meter L aeq 24 hours Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22082 26 Jan 22 25 Jan 24 -
0005289
34 |Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-249 1 Apr 22 31 Mar 24 -
0005304 Co.,Ltd.
35 |Sound Level Meter LAeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-248 1 Apr 22 31 Mar 24 -
0005344 Co.,Ltd.
36 |Sound Level Meter Lpeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 24 -
0005394 Co.,Ltd.
37 [Sound Level Meter L aeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr 22 31 Mar 24 -
0005395 Co.,Ltd.
38 [Sound Level Meter Laeq 24 hours Larson Davis LxT2 Innovative Instrument 22-ACT-105 11 Feb 22 10 Feb 24 -

0005396

Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-04044 25 Apr 23 24 Apr 24 -
Hydrogen Sulphide USA. 1701019
Mercury
2 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-08066 5 Aug 23 4 Aug 24 -
Hydrogen Sulphide USA. 1904011
Mercury
3 [Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660139 9 Mar 23 8 Mar 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899456
Carbon Monoxide
4 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660095 17 Feb 23 16 Feb 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899698
Carbon Monoxide
5 |Gas Detector TVOCs RAE System:s, Inc. Mini-RAE 3000 Executive Trading Limited RA 024/23 1 Feb 23 31 Jan 24 -
592-908144




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
1 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 22-AFM-157 4 Oct 22 3 Oct 23 -
41461922008 Co.,Ltd.
2 |Aneroid Barometer Respirable Dust Barigo, Germany - Technology Promotion Association 23pP1855 2 Jun 23 1 Jun 24 -
Hydrogen Sulphide (Thailand-Japan)
Benzene
Methanol
Toluene
Xylene
Hexane
3 [Digital Thermo - Hygrometer |Respirable Dust Digicon TH-02 Technology Promotion Association 23H1101 24 May 23 23 May 24 -
Hydrogen Sulphide 395034175 (Thailand-Japan)
Benzene
Methanol
Toluene
Xylene
Hexane
4 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 23-ACT-117 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 107224 Co.,Ltd.
5 |Sound Level Meter Lseq 8 hourss Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23128 26 Apr 23 25 Apr 24 -
00321432
6 |Sound Level Meter L heq 8 hours' Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23022 12 Jan 23 11 Jan 24 -
00321434
7 |Sound Level Meter L e 8 hours' Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23144 9 May 23 8 May 24 -
00321435
8 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-107 12 May 23 11 May 24 .
117693 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
9 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-062 23 Mar 23 22 Mar 24 -
106063 Co.,Ltd.
10 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-011 24 Jan 23 23 Jan 24 -
106069 Co.,Ltd.
11 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-109 15 May 23 14 May 24 -
117721 Co.,Ltd.
12 [Digital Lux Meter Lux Extech Instrument, 407026 Innovative Instrument 23-LXM-139 20 Apr 23 19 Apr 24 -
Taiwan A 056652 Co.,Ltd.




List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH99 23 Jan 23 22 Jan 24 -
HAOE0006 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TW1 5Jan 23 4 Jan 24 -
HEOH0003 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-PH210 Technology Promotion Association 23CH427 28 Mar 23 29 Mar 24 -
HC9L0014 (Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Workplace
4 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-066 12 May 23 11 May 24 -
(Acoustic Calibrator) 6306 Co.,Ltd.
5 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-067 12 May 23 11 May 24 -
(Acoustic Calibrator) 6307 Co.,Ltd.

6 [Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23128 26 Apr 23 25 Apr 24 -
00321432

7 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23144 9 May 23 8 May 24 -
00321435

8 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23145 9 May 23 8 May 24 -
00321440

9 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23111 11 Apr 23 10 Apr 24 -
00321441

10 [Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23027 12 Jan 23 11 Jan 24 -
00558036

11 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23179 8 Jun 23 7 Jun 24 -
00558037

12 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23113 11 Apr 23 10 Apr 24 -
00558039

13 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23114 11 Apr 23 10 Apr 24 -
00558208

14 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23180 8 Jun 23 7 Jun 24 -
00558211

15 [Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23115 11 Apr 23 10 Apr 24 -
00558212

16 [Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23021 12 Jan 23 11 Jan 24 -
00208876




No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration

17 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23023 12 Jan 23 11 Jan 24 -
00408979

18 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23061 20 Jan 23 19 Jan 24 -
00408980

19 [Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23112 11 Apr 23 10 Apr 24 .
00408981

20 [Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23062 20 Jan 23 19 Jan 24 -
00408982

21 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23024 12 Jan 23 11 Jan 24 -
00408983

22 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23129 26 Apr 23 25 Apr 24 -
00409023

23 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23063 20 Jan 23 19 Jan 24 -
00409050

24 [Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23025 12 Jan 23 11 Jan 24 -
00409109

25 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23026 12 Jan 23 11 Jan 24 -
00409175

26 [Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23064 20 Jan 23 19 Jan 24 -
00409176

27 |Sound Level Meter Noise Contour Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23130 26 Apr 23 25 Apr 24 -

00409177







378n151UUTasERUIEU/MIudRU nsasllananyssdnesUfuinisiasient dmsuinsisiaunindiwandeon

1230525212

Ministry of Industry, Thailand

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
\nsesilandnyszesfiRnisiszinuniweinea
1 JAnalytical Balance TSP Mettler-Toledo AB204-S / Technology Promotion Association 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) PM10 1128312528 (Thailand-Japan)
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Technology Promotion Association 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858 (Thailand-Japan)
3 |Analytical Balance PM2.5 Mettler-Toledo XP6 / Technology Promotion Association 23MM333 7 Apr 23 5 Apr 24 -
(Readability 0.001 mg) Respirable Dust B322373893 (Thailand-Japan)
4 |UV-VIS Spectrophotometer NOx as NO, Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 5Jan 23 4 Jan 24 -
2021-064
5 |lon Chromatrography Anion H2S Dionex DionexAquionRFIC / Archemica Lab Co.Ltd. Qualification Report 27 Apr 23 25 Apr 24 -
(I0) 220380031 Anion (ID#1047)
6 |Atomic Absorption Hg Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. PM Service No. 20 Jul 22 19 Jul 23 -
Spectrophotometer (AAS) PFBS20031902 WO-01710010
7 |Gas Chromatrography Benzene, Methanol, Tluene, Xylene, hexane Agilent System ID:CN11021007 Agilent Technologies (Thailand) Certificate of 23 Feb 23 22 Feb 24 -
(GO) Technologies 7890 / Co.,Ltd. System Qualification
CN11021007 GC-0Q
8 |Gas Chromatrography - ansounIdsvimedne (TVOC) Bruker 451-GC / BR1201M099 Thai Unique SV2305/21210 23 May 23 21 May 24 -
Mass Spectrometer (GC-MS) Scion Scion-SQ / GQS1203F021 Co.,Ltd.
CP8400 / BR1203M331
isasiovdnUszsneeufiRnisiinsziamniiin
9 |pH Meter pH Mettler-Toledo Seven Easy S20 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
Temperature 1231155210 Ministry of Industry, Thailand
10 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -

U3t gluidin wouwndas woud Wudillesa aeudaunun Srin
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../Balance/BL2023/23 0407 Balance 1128312528 Cer No 23MM331.pdf
../Balance/BL2023/23 0407 Balance B108115858 Cer No 23MM332.pdf
../Balance/BL2023/23 0407 Balance B322373893 Cer No 23MM333.pdf
../Spectrophotometer/SP2565(2022)-test/22 0120 Spectrophotometer U-1900 Cer No SP22-007.pdf
../Ion Chromatrograph/23 0427 IC DionexAquionRFIC_220380031_ Anion (ID1047)(P).pdf
../Ion Chromatrograph/23 0427 IC DionexAquionRFIC_220380031_ Anion (ID1047)(P).pdf
../AAS,ICP/AAS,ICP 2022  TEST/22 0720 AAS PFBS20031902 Cer PM Service No WO-01710010.pdf
../GC,GCMS/GC2566(2023)/23 0223 _GC Agilent 7890 CN11021007 Cer No GC_OQ (Cert&EQP) (P).pdf
../GC,GCMS/GC2566(2023)/23 0223 _GC Agilent 7890 CN11021007 Cer No GC_OQ (Cert&EQP) (P).pdf
../GC,GCMS/GC2566(2023)/23 0223 _GC Agilent 7890 CN11021007 Cer No GC_OQ (Cert&EQP) (P).pdf
../GC,GCMS/GC2566(2023)/23 0523 GCMS Bruker 451 GC BR1203M099 GC_PM (P).pdf
../pH&ISE meter/23 0224 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2301846-001-01(P).pdf
../pH&ISE meter/23 0324 pH meter Mettler S20 1230525212 Cer No 2302181_001_01 (P).pdf

378n151UUTasERUIEU/MIudRU nsasllananyssdnesUfuinisiasient dmsuinsisiaunindiwandeon

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
11 |Conductivity Meter Conductivity SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24230059 16 Mar 23 14 Mar 24 -
16300356
12 |Turbidity Meter Turbidity Oakton T100IR / Technology Promotion Association 22CH1184 5 Sep 22 4 Sep 23 -
1120501017 (Thailand-Japan)
13 |Analytical Balance SS, TDS Mettler-Toledo XSR205DU / Technology Promotion Association 23MM113 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) (210685394 (Thailand-Japan)
14 |Hot Air Oven Memmert UF55/ Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
B216.1666 (Thailand-Japan)
15 |Analytical Balance Oil&Grease Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
16 |BOD Incubator BOD Arco UC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAO.015/2561) (Thailand-Japan)
17 |COD Reactor COD Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2312-0342 10 Mar 23 9 Mar 24 -
(Heating Block) H018500I
18 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 5Jan 23 4 Jan 24 -
2021-064
19 |Digestor Unit TKN FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
20 |Distillation Unit FOSS KT8100/ FOSS South East Asia 8411 29 May 23 27 May 24
(Kjeldahl Method) TECATOR 91889052
21 |Fluorescence TPH Perkin Elmer LS 55/ Perkin Elmer Ltd. FLR1001/2023 21 Feb 23 20 Feb 24 -
Spectrophotometer 81440
22 |Cold Vapor Atomic Fluorescence Hg Analytik Jena mercur DUO plus / Analytik Jena FarEast Maintenance Protocol 2 Feb 23 1 Feb 24 -
Spectrometer (CVAFS) K170A0153 Thailand Ltd.

U3t gluidin wouwndas woud Wudillesa aeudaunun Srin
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../Conductivity Meter/23 0316 Conductivity meter  SI Analytics Lab955 C24230059.pdf
../Turbidity Meter/22 0905Turbidity_Oakton_T100IR_1120501017 22CH1184 (P) - test.pdf
../Balance/BL2023/23 0426  Balance C210685394 Cer No 22MM113.pdf
../Hot air oven/Cert. Oven 2022 Test/22 1019 Hot air oven memmert UF55 B216.1666 Cer no 22TM1490(P).pdf
../Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
../BOD Incubator/BOD Inc.2023/23 0215 BOD Incubator_Arco_UC4-1320 Cer No 23TM249 (P).pdf
../Heating Block(COD)/HeatingBlock 2023/23 0310 Heating Block_Hanna_HI839800_02_H018500I_UAE.WAS.004_2551_HIT-2312-0342.pdf
../Spectrophotometer/SP2565(2022)-test/22 0120 Spectrophotometer U-1900 Cer No SP22-007.pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
../Digestor,Distillation Unit(TKN)/23 0529 Distillation unit_FOSS_Service Report_KT8100_8411.pdf
../Fluorescence Spectrometer/23 0202 Fluorescence Spectrometer_Perkin_LS55 FLR1001_2023 (P).pdf
../AAS,ICP/AAS,ICP 2023/23 0202 CVAFS Analytik jena Mercur duo K170A0153 Cer No PM-OQ (P).pdf
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
wsnsflandnuszdaufiRnmsiiansiamainii
23 |incubator Coliform Bacteria Binder KB400 / DKSH (Thailand) Ltd. C31231210 9 Jun 23 7 Jun 24
202000000391
24 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM193 15 Feb 23 14 Feb 24 -
L416.0606 (Thailand-Japan)
25 |Auto Clave ALP CL-4oL / Technology Promotion Association 23TM763 27 Apr 23 25 Apr 24 -
808763 (Thailand-Japan)
26 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 9 Dec 22 8 Dec 23 -
C236754745

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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../Microbiology/Water bath_Microbiology/Water Bath 2023/23 0215 WaterBath_Memmert_WNE14_L416.0606_UAE.MIC.002_2560_23TM193(P).pdf
../Microbiology/AutoClave_Microbiology/23 0427 Autoclave_ALP_CL-40L_808763 23TM763 (P).pdf
../Microbiology/22 1209#Balance_Ohaus_C236754745_UAE.MIC.055_2565
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CERTIFICATE OF ANALYSIS
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MULTI-POINT GAS TEST REPDRT

United Analyst and Enginearing Consultant Cao., Ltd
1 B Wacmaok A1, Buhamil Floed, Bangches, Phrikimncn(j, Bangens 10260

Tol. 0 2703 2008 Pae O 3705 D00 www usscorsi et oun E-mall ussdhasconsinn o
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MULTI-POINT GAS TEST REPORT

CERTIFICATE OF ANALYSIS
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Warvelirm Genernior IR0A MY R T EF-EN312-2] 10-Feb-22
Wrvelorm Generuin 151n MYSIINIT42 FFanil=21 10-Fei-22
Dvigrinl Multimeter REELIEN MY S04 EEL 8P, 0540264 10-Feb-22
Tigital Mulsimeter EERUITY MYSIZ0UT6.  EELBP 030264 08-Feb-22
Tyl Mubtimene 1aalAa MYSM2AITY 1-|51H072528]-1 | 5<Gep-22
Programimable Ancisston MAT-1070 2100 14 | M7 THE OR-Mar-22
Condenser Microphuone AR 2T Ad-1008-21 {15-Feh-22
Measaring Amplifier NAZEA BELL L AAOB3-21 lérFeh-22

2, Thils resilt of calibration wus fousd aceiraie s e on dete and place of calhration fis tde culibamted ftem onty.
A, This eestifiente | imeeable i he niermational systent of unk mainxined o :

1.0 Mtimm] Instlenie of Metrslogy (1 hsilamsd),

3.2 Thailansl Institute o Sciertifie and Techunlogical Resemrech (TISTRE
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il Mo, ¢ VEREACTRSS
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Pages  : 3ol
Summary of Measurensent Result ;.
Uncertainty Wl permitied
Parumeier Pam | Fall wncertainty of
) mmensurement (4B
[ — v - 0.2 NIA
2, Sl gencraled tisise ¥ 02 NIA
3, Acousiical sipnal 1eats of Trequengy welghtings
12311 v o3 [
1000 Hz v w3 [
ROiN) Fz v 5] o
A, Flectrical wigaal tests ol frequency
Foe 10 He to 4 ke v 13 0.6
o = 4 Al o 10 kHa v I} [
Foe > 10 ki1e 10 30 kHz ¥ [E] L0
5. Frequency and tme woightings o | kiz 0oz 02
b Lomg - term stability v - [ 0ol
7. Lvel linaarity om the reference level mnge v a2 na
B Level lnuarity incloding the lovel nige conwal v 0z 3
1l Tooe bl nespone v 0 o3
10, Peak € soand level v 02 %
11, Uverioud inddication v [F) 025
12 Hiah lovel sishility v il 0,1
'
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Cart, Mo, @ ACLIIEHL
dab Mo, @ VORSAC MM
Pages @ dafl
Result of calibration :
1. Absobute sensithvity
Mol Tl Acceptinee
Acoustly Signal Walse Digviation Lt
{dB } { dB ¥ { dis ) (dB ]
A9 153900 a4.0 0 413
2. Seli-generated noise
2.1 Moomal est
Mcziired Value
{dit)
L0

2.2 The microphang of the soind level migler win roplaced by cleetricnl signal mpat devige.

Frogueney Mensured valug

Wanghtang Ldly

A - wright 508

- warlght 3
Tlat Itk

X, Avoimticnl signal testy of Grequency webghtings
nleter froe flekd aeoustlc respome ol o lovel o 84 dib

Frequency Digvintian fom varisos curve (H)

{He) o Comeh Acceplance

. Limlts
125 Al .1 [ & 1.3
1HY A2 4.2 02 =10
HIMHY 31 32 2 5.0

'
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A Edectrical slgival tesis of frequency welghtimgs
Wedghting neiwork resporse with relafive o | ke

Cert, Mo, &+ ACLI208]
dub Na, @ VORSACTINY
Pages = Safl

Froguency Dieviasion frm varism Ieguency welghiing rsporse curve B
Lz} Accopianee
Flai Coweight Arwrigle Ehnin
il 0 L] L) 20
133 on 041 kAl 1.9
250 (X1} (X L] =15
5o on g L) =|.5
100 .0 0 i +1.0
20x) i i 0 420
L] [1XH) ({51 [LL] 41,0
B0 Q.0 odr 4 L50
1BE0 L (i) [IN] 25AH-m)
5. Frequency s Hme weightings st 1 ks
5.1 Frequency weiphiings w | kil
Mueasiied Dewiated Accoptmnce
Frequeney Vil Valug Limits
Weighsirg Ll b (dn} (i)
A - weighi 4.0 o -
i - wight 94.0 0 {3
Tinl 24,0 o0 .3
2 Tinwe wolghting ot | KHz
Maossurad Devinted Ascepinme
Frequency Vilue Valiso Limits
Wesghiing LB ) (0 ) (dB )
Fast 440 i
Sl 940 0.0 1]
Leg 94.0 00 =1L
i, Lang = torm stahiliny
SLM Deplay | SLM Displuy | Devinted | Acceptance
Froqaoncy it ! it final Valae Lienits
Weightng (b} [l ) () (dH )
A = waight e 4.0 0.0 =04
1
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Cort, Mo 1 ACLII0R]

Cert. No. = ACT.22081

dik Mo, C VERSACMIAL dob No. : VOSSACTHGA
Pages = balR Papes 2 Tl
T Level lincarity o the relerence bevel range H. Level limearily ncluding the kevel range conirol
Anvicipased | Messurcd Dy iued Acveplanc:
Anticipated | Messured Devimted | Acerplance Range Value Vilne Vialno L fenits
Maia g Valie Llmita (i) ity {ai) LB}
{df ) (B B ) [dB ) 140 0 Gl L) =5
135,0 1351 0.1 L]
134.0 134 0,1 a1,
1330 1330 il PR 0, Tune bikrsl respanas
1320 1321 a.l 1.l Time Tiraes busra) Anricipaed Measured Devineed Accepiare
140 131 0.1 &1, durutinn, Th Cyrle Vnbue Vil Value Limits
1240 129, i £1,0 Wesghting {mn ) (i ) (B ) (4B ) (4B )
124.0 12ik.1 il &1.0 .25 1 L 0 118 4.3 15550
11840 1181 i1 &1, Frut 2 # 1170 1167 L5 Ll ;=25
114, 1141 i1 20 200 i 1340 1319 i #1.0
1000 10, | i1 +1.1 i 2 # 1080 WA -2 1.5 -2
104.0 14,1 il L1 200 Al 1276 1275 . =1.0
LI [T 00 k1,1 [Tt i MiA MIA WA 5:-30
H4,0 4.0 L] k11 SEL 2 8 NiA NI NA Lo -25
] A0 a0 FAN| 1] 1] MiA NI WA =10
#4.0 B {0 +1.1
0.0 70 0 + 1.1 100, Peal © somnl bevel
74.0 44 .0 £
L] (1] 00 1.1 Humiber of cycle Anticipatod | Meauned Davigied | Acoepiancs
4.0 [ 00 & 1.0 i Valoe Valug, Lepesk Valso Limas
500 8.0 L] il sl sigmal LB ) (o8 ) Ly {dB )
4.0 344 40 [N L 133.0 1230 dhi -
400 4.1 l 1.1 e 1364 1337 0.7 1.4
440 44.2 [ 1.1
il IWh i + 1.
Number af cycle Anticipated. | Wessuned ey jaied Acoaplancs
i Value Valup Vales Lisiats
14l signal (dB ] (di ) 1 aB ) | it )
Codimnous 133.0 1334 {hO
Pagiive half cyche 1354 1383 a2 a2 fl
Megative linll cyele 115.4 1352 0.2 &l
1 ]
wnanslummun wnasluemun
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Jub M, ¢ VERSATN 45145111 Sitimbam R Beng bemru, Bangplud Bangkok 10700 THALARD. WALTIN T 170
Pages ¢ Safd Tel0-2635-8600  Fan0-2433-1679 a-malcal-coniongsithiphomaeom hitp:'waw.tlihiphoerucon CAUBRATIIN D4
Cort, Mo, ¢ ACLIDOKE
Papex 1 lel#
11, Dverbond imbication . .
Calibration Certificate
lmmired value (i ) Dievinsesd Accopsnce
asiive Negaiive Vil Linains Equipment SOUND LEVEL METER
nre-halfcyele | ome-holf eyeln {di) (dB) Munufactures : LARSON DAVIS
L B4 2 2.5 Maodel : LxTY Mie ITIR02 | P FRML x 128
Serful No: DOGSIES | 011732 | GSG0T6
1D No.:
12 Frigh level stability
SLM Disploy | SLM Display Dpyimed Accepnnce
Frequency ai midial al [uiinl Valug Limniss Condition As Foumnd : GOOD
Weighting 1} () (dB) )
A - weight 13740 1374 (i3 1.3 Customer 1 UNITED ANALYST AND ENGINEERING CONSULTANT (UAR)
#1801 UDOMSUEK 41, SUKHUMYIT ROAD,
HANGCTIAK SUR-NSTIICT,
Thie reponed unceniningy is hesed on o sinedard wmeerainty mmiltiplied by covernge fictar § =2 PHEAKIHANONG DISTRICT, BANGKOK 10250
or sy value folliwlng calealationproviding s livel of confidence of spproximately 55 5 THAILAND.
End of Callbratian Certlficate Laoeation : E
Ambient Temperature © { B £2) o
Pressure @ { 1oLy =3 ) kFn
Relathve Homidity ; {500 £20) i
Reccived Date ¢ 16 JANLIARY 2022
Calibruthon Diate : 26 JANUARY 2000
Daie irf Issme = 28 JANUARY 2022
Calibruted by : Mathnkean Plsuspabsan
Approved by :

ALk

{ Thanakul Petchurai )

Thiis cemificats is issued jn seoordanse with the reguinsgments of [SEVIEC 17025 sindand, may aol be reproduied
vtk tlians irs (hild, eneepd wilihy the peisr wrsthen approsal of the lvead of Calibt|on Labostary.
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Continuation of Calibeation Certificate
Cert. M. ¢ ACLIHIEY
Jul P ¢ VCRSACHIES
Puges 1 1al8

Calibeation Frocedure = CP-AC02

Calibeation Method =

This xuipement was calibented by based on HEC-51673-3 (2013) Smncan fwmlk‘dnm 15LM,

Tha SLAM had tests to Acousticnl and Electries] dynsl tsts of i with iz chairiber mid Melempes
Stonhared Lissimsmerits

For kesin reatdts of each i were made by observation of each Trmtramens dispiay ond aiso with SLM' display.

Condition of this result of enlibrution :
I, Relerepee Standund [nstroments -

Imstrument Model Serial No, Cart, N, D Dhate
Wisvefiem Gepsrator ATinA MYaEI 70T FF12-31 10-Feh-22
‘Waveform Gensruton 5n MYS2I02742 EF-a11-21 10-Feh-22
Difjghul Multimoier 130l A MY23220104 EFL.BP 05264 10-Feb-22
Dl Muilsimewer REEEIE MY33IMIOTe  EELBP 030264 08-Feb-22
Digital Mulsimeter L4h1 A MYSORMITI  §-|A1R07R82811  |S-Sep-22
Programmable Anoasior MAT-1070 210N 14 | SH-07TTHE Cf-Mnr-22
Canderer Microphone 4180 20TTION AA-IOBEZ] OSFeb22
Mensaring Amplifiesr NAATEAI JA5AMGS AA-IDM-2] 16-Feb-22

2. Thils result of cubibrating wis fousd seenimie sy dhivan in dute snd place of calibraiion fi fis calibenbed flem only,
3. This certifieate is traeenble 1o the interational system of unlt mainidned

3.1 Wil Insclisie of Metrology {Thailod),
1.2 Thailand Institaie af Scientific and Techuslogienl Ressarcl (TISTR),

Lanms'l:imuqu

Tk

F-TR1 2041 0

SITHIPORN, SITHIFORN ASSOCIATES COLTD.
nelal CALIBRATION LABORATORY

Continuwation of Calibration Certificate
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Resuli of calibration ;.
1. Absohute sensitivity.
Reference Mlemred Ascepinnce
Acortie Signal Walue Dleviation Limit
{48 ) (dB) (dmy {di)
91,9 103.596) Ud i .0 w3
2, Selt-penerated nolse
2.1 Mormal s
Messured Value
[EN)
X6

2.2 The miberojshine of the sound lovel meter win replaced by electrical signal mpat deviee.

Fregquency Mleasared value
Weighting (-1
A = waight A4
- weight 29
Flat LrN

3, Acousticil signal teats of froquency wekgitings
Meter free-fiekl neoustic resporse ot o level of 84 411

Frogiirey Digsimtion from: varioos fi ‘weighting eurye (dH)
A i
tHzh Fiat ¢ s CCEi
Limiis
138 L1 02 02 3.3
[LEC] 413 0,2 ¥} 1,0
FIE 1h 2L 2.5 E=Ti]
'
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Cert. No, + ACLI2082
Jab N 1 VERSACIRGS
Pages  © 30f8

Summury of Measurement Resali

Uncerialnty Muoxlmusme-permitted
Parnimetor Puss | Full umgertninty af
il mwasa rvinend (dB)
1. Absnluse sensisivity v 2 03 WA
2. SelFgencmend noise [ 0.1 NA
1, Awcntieal aignal tests of frequency weightings
125 He v 1] 0,4
1000 He v 0.1 0.6
B0 1 v 1.3 0.7
4, Elacirical skgtial fests of foquency wehiings
For 10 Hz eo-4 kHz ¥ 0.3 o6
For = 4 kilz w0 10 kHz L i3 07
For > 10 kHz 10 20 kil 4 0. 1.0
§, Frequency ind fime weightings at [ Lz '3 - 02 02
6, Lang - term whility v = 0.l 0.1
7. Level linenrity an the referenee level misge v 03 0.2
. Level Hnearity including tse level range contral - 02 0.3
9, Tonie burss ves panss v il i
10, Psik € s level ra [ 0.3s
11 Overlosd indicatinn v . 03 0.24
12. Hiigh level stabsility ¥ il [
'
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Cert. Mo, @ ACLIZ0ND
Jdob Na, @ VUSSACH

Pages  : Saff
4. Electrical signal tests of Trequency weightlngs
Wedpiring neiwork resporsse wiib relativic e 1 ke
Fregaency Dervintiion from varieas freg b g curve B
LHr) . Avesplome
Flar Cowelylt Acweight Limins
() o o L] 224
125 5] il il 413
250 ol i [ 0.5
00 o0 o 04 405
LY o0 [T L iy
2K an .1 L] 20
4000 ol L1 0k 230
Rl L) il o =50
1000 RN| [ 1.1 A5 -m)

5. Freguency and time weightings si | kHr
30 Frequeney weaghiings at | kHz

Measured Diewinfed Arcepiame

Frequeticy Vil Vil Litnies
Weighting [y {4l ) (i )
A - welght 94,0 1] *
C- kgt a0 il 42
Flm 4.0 0.0 4032

52 Time welghting ot 1 kHe

Measured Devinted | Acesgriunce

Frequemy Vilis Valisg Limits
Wenghting {40 ) {48 } i dH )
Fost 94.0 00 -
S 94.0 00,0 £

Leg 94,0 0.0 2]

. Long - term stalility

H1.M Dhsplay | SEM Display | - Deviated Accipaunee
Freguency ol initial i final Vialise Limits
Weighiing i) [ () (R
A - weight 940 94,0 i £l
:
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Cert, Now : ACLITNE2

dah o, @ VORSACH044
Papes @ Bhol8
7. Leveel Bnesrity om the referemce bevel range
Antigipaed | Mbessured Devigied | Acceptance
Wl Value nlus Limits
{8y i dB ) 148 ) (B )
1350 1350 0 £1.1
1340 13400 i1 W |
1330 133.0 0.0 kL1
1320 1320 0 w1
1314 1310 O # L1
12040 1200 00 £ 1.1
1240 12400 ] £ 1.1
11940 119.0 0.0 11
1|44k 1140 hh £ Ll
1094 106,11 00 1.1
1M A 104,00 00 £ 11
M0 0 w0 s 1]
a4 i oo CaN|
[T BO.0 0 £1.1
[T (o] ] £1.1
g 0 00 £ 1]
T T 0,0 21
B0 [7X1] (0] & 1.1
B0 14,00 o0 & .1
S50 9.0 oa =L
Sl 4.0 od w bl
454 480 i) + 1.1
44 44.0 ix] £ L1
3tk 35,0 i} £ 1Ll
L]
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Pages 1 BalE
LR T T R [ T
Mlmumed yadue dB ) Dvinted Accepance
Positive Nuegative Valne Limits
anutf eyele | one-hald eyele (4|} (X
#02 w44 L3 i85
12 High level stability
HLM Disploy | SLM Disgplay Bevesiod Accepance
Frequenoy =t imitial ol fimal Vaboe Limies
Welghing Ll ) {8 ) (i) (B )
A= wtight 130 13740 L] 1,3

Thse reporied inceraingy is busssd oo o siandand uncerainy moltiplied by coverge e § =2

o sy wabie following enlewlmtion providing o lavel of confidence of spprosimatety 5%

TR 20404124
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K. Level Hearity lnehudiig the level range eontrol
Aaiacipatod Meiured evinted Acorpiumnoe
Ramge Value Vulue Valwe Limits
{dA ) LdH ) LB} Ldn
140 Lani] L} 0.0 #lhd
A, Tame burst respanse
Timo Torse hurst Anticipuied Measurod Drevined Acceptance
duration, Th Cyele Yibue Virlue Valie Limits
Weghting (rmn ) (i ) () (B ) (B )
(25 | 108.0 W78 0.1 15,50
Faoi 1 i 1] 167 4.3 10525
] R0 134.0 1334 -1 1.0
5 2 N 108,10 178 -0.2 154=50
e 200 R0 1376 1276 L 1.0
025 | MiA WA hia 13,40
SEL 2 H NiA NIA NA 1.01-2.3
20K B0 A NIA N'A =1,0
10, Peak C snamd bivel
Nmnbor of eyele Angicipoied Measunod Dovistod Acceplancs
in Valun Valug, Lepenk Vakoe L bmits
et siprial (if (B ) i dB Ldns
Comtinuans 1330 133.0 00 -
e E36.4 1358 =0 3.0
Nattiber of cyele Aditieipaied | Mensred Peyimod Arveptance
in Vil Vilue Valup Limit
1eet eignal (LR 1} L di ) Ldii)
Lol 1310 133.0 [uf
Pomstithve Ball eycle 1354 1354 (LL] 2.0
Nojative half syele 1354 1354 il 2.0
1
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Measurug Amplifie: NA-42KAl 14560495 AA3005:22 SSFch-23
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2 Thailand Institute of Scientific and ‘I'echnological Kesearch [TISTR |
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ALIBRATION 0008

CertiNo. 23CH99
Page of
Certificate of Calibration
Equipment pH Meter
Manufacturer iofiba
Model AQUA-PH210
Senai iNo. ! 1AUEOOUD
ID No. JAE.EFM.070/2564(EFM.pH.03/64
Condition As-Received sed |
Received Uate 20 January 2023
Caliprauon Date : 23 vanuary 2023
Refeience 2301-0687WSC-2
Submitted by Jnited Analyst and =ngineering Consultant Co.,Ltc

3 Soi Udomsuk 41 Sukhumvit Road

Bangcnak. Fhraknanona. Banakok 10260

Amwient | emperare (25 = 25)
Relative Humidity (50 £ 15) %
Calibration Procedure In - house method
CP-CH5 by direct measurement with standard

voltage calibrator and direct measurement with
eruriea reference maenal (CRM

CP-CHB vy vurmpansun with stanuary Uiennunieis

Calibrated by . arake

Approved by : Wl!u.

ApDIOVed Signatory
./Ma\evr Butkrues

Saithip Meangma

gagtrakul

Warakorr Lerngagtrakul

Issue Date = 25 ganuary 2023

The Uncertamues are for a probabiiity of appr 95%

enasluemun
A 0050218

Cert.No. 23CH99
Page. 30f3

Performing three buffers standard curve by using buffer nominal pH (4,7)(7.10)

Unit Under Standard pH Actual pH ctual mV Uncertainty of | Coverage
Zalibration Buffer Solution Reading Reading pH measurement facto
mv ) (t
bH  Electrode 10US 01 60.( J.00Y" or
S/N. 99110035 > 987 00 1 0.01 v
>.987 00 2 0.0 Ou
0.008 0.0 88.8 0 00
fempeiawnre Measurer
Without adjustment
his equipinent was connected with Temperature Probe
3652
e
112 mm
Jiamete: r
mmersion Lepth 100 mm
salibratio Standard uuc E Uncertainty of Soverage
rr
Point Iemperature Reading measurement tacto
(°C C) - C z°C K
250 25 002 250 0002 ) 2 00
30.0 30.003 30.0 0.00: )1 0
35.0 39.002 35.0 U.U0. AL JU
Remark - JUC" = Unit Undei Calibration

I'he reponea uncern@intly of measurement was Dased Ofl a standdia uncerainty nuiipiied vy a vovelaue

factor k  providing a Ievel of confidence of approximarely 95 %

-o0o-

Mak -

enasluemun
a 1 ﬂ 66

Cert.No.
Page

of this caiibration resuit

. Reference Standard nstiument

SLrum 1D No Ce
Docuinient ocess Calibrator 30RC 22E2769
Ref. Standard Thermomn 4982054 ORC(44 221130€
hie rertification is traceable the International System of Unit maintained at:

Traceable to National Institute ot Metrology / I hailand), NIM

erutied Rererence Materiais

The measurement resurts are raceapie 10 31 trougn CPA cnem LG

ANSI-ASQ INaUONal ACCreaiianion soard, Accrediiea No. AR-1635

Lot No

826588

82658¢

H 10.008 cPA

326590
lhis certificate is valid only to the item calibrated on date and place ot calibratio
Galibration _Kesuits

Funcuon : mv Measurement

reriorming stanuara curve oy riuke at pri 4, )(7 10

Nominal Uncertainty of Coverage
unit unaer Value Voltage Actual Keaaing Measurement factor
Calibratio Input .

pH mv mv pH
H Mete 00 /1.48 4 058 00
S/N.: HAGEU00E 00 ).00 ) .0C )58 GU
00 00 0C )58 00
0.00 4€ 4 058 00

e

wnm:i‘l:imuqu

Approved by

,/ Vialee Butkruea
Saithip Meangmai

) warakorn Lerngagtrakul

issue Uale :

8 January 2023

a 1144767
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
"ORPORATE SERVICES 3 - EQUIPMENT CALIBRATION AND TESTING SERVICES
34/4 PATTANAK ARN ROAD SOI 18 SUANLUANG. SUANLUANG BANGKOK 1025(
Cerl.No.. 23TW
Page. | of
Certificate of Testing
=auipment DO Meter
ufacwrer 10n0a
Model LAQUA-DO21C
Seniai No. 1EOHO00S
ID No. JAE.EFM.083/2564(EFM.D0O.02/64
Received Dale 4 January 2023
Test Date 5 January 202¢
Reference 301-0061WSC
Submitted by Jnited Analyst and Engineering Consultant Co.,Lid
Soi Udomsuk 41 Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
aboratorv Condition ; emperature | 25 «

Humidity 150 + 20
Iest Froceaure § I = nouse  mewnoa oP-CHE

y Comparison Technique with Azide Modification Method
Tested by Nalalak Siritheal

wnaslunugu



Cert.No.. 23TW
Page.’ 2 of 2

Condition of this resuit of calibratior

Reference Standard Instruments
This certification is traceable to the International System of Unit through the reference standards
aboratory of Industrial Cz tion Center Tect gy Promotion A ation (Thailand-Japar
Instruments Serial No D No. ertificate No Due Date
) Burette 130BU10 21061389 25 Mar 2023
) Balance 26143764 140RC004 22MM50 20 Sep 2023
2 ard Materia
Lot.No Assay
Sodiurr Mlerck AM1 /63316 00.2Y
Result Dissolved Oxygen Meter Adjustiment With Air 100 %
Dissolved Oxygen Probe No. 9KOE0260
auon Methua DO Meter
Standard Deviation
(Azige a
(mgfL) (mg/L (mg/L)
8.14 8.14 0.0055
This report was ceitifiea only for tt strument we (ested.lt is allowable (0 use for study
the system efficiency, The environmental impact control and present to organization it riiay concerned
Intend to use for advertising and referral purpose is prohibited This report may e reproducec
othe ull,without written approval of the laboratory

OUO;
I !

Equipment )C Meter With Senso Cert. No.: 23Lm1

Condition As-Recsived sed ten Page.: 2 of 2

Refererice 3( WSC-2

Procedure Used

salibration were conducted se :alibration procedure CP-OT01 accord ~omparison with

Industrial Platinum Resistance Ihermometer ( IPR1 ) into |emperature Bath
he temperature scale Uused was based on |15-90
[ O1 INIS resuit or

<elerence slandary nsuument

siruiment Mode:

Digita:

2. This certificate

alibrate

This certificatio

onal System of |

Result ot Calibration Without Adjustment
Funcuon emperature measuremen
I nis Instrument was connectea witn ‘emperature sensor. S/N.. JKUELVZ6(
5t Guc Coverage
€ Reading = actor
c " P
0 30 25.003 25 .00 6 2.00
30.0 30 30.01¢ 299 1 6 2.0C
350 30 34 996 349 ) 096 6 OC

Juc

Jndei Calibratior

he reportea uncertainty of measurement was based on a standard uncertainty muitiplied by a

overage Taclor K. providing a level of configence of approximatelv Yo

FECHNULOGY PKUMUTION ASSUCIATION ( THAILAND-JAFAN
CUKPOKATE SEKVIUES 3: QUIPMENT CALIBRA LION AND 1 ESTING SERVICES

e i S NG BANGKO!

Ik 0 CALIBRATION 0008

Cert. No.. 23LM1

Page
Certificate of Calibration
Equipment : DO Meier With Sensur
Manufacturer .
Model : LAQUA-DO210
Serial No. * HEOH0002
1D No. JAE.EFM.083/2564(EFM.DO.02/64
Supmitea oy unileu Analyst anu engineering Lonsuitant Co.,Lid

, Soi Udomsuk 41, Sukhuivit Road
Bangchak, Phrakhariong
Bangkok 10260

Locatior PA UN Sie Laiibraton Laporaron
Received Order 4 January 2028

Calibrated Date 6 January 202

Ambient Temperature : 26 + 10 )°C

Relative Humidity 50 + 30 ) %

AC Line Voltage 2 )20 + 22 1V

Caiiorated oy : Miaiee putkiuca

Appioved by :

Approved Signatory

) Pornthipy ameyaku
V) Suwit Imjai
Issue Date * 0 January 2023

T'he Uncerrammes are for a den ity of app 95%%

i.anm':'lﬁmuqu ;

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-IAPAN W
ORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
i \NG, SUANLL

4/4 PATTANAKARN ROAD SUANLL ANG BANGKOK 102
NSC-TISI-TIS17025

El 0C 948 ALIBRATION 0008

Cert.No.. 23CH427

o1 3
Certificate of Calibration
Equipment Conductivity Meter
Manufacturer : ioiioa
ioaei AQUA-EC210
Seiial No ACHLOU 4
1D No UAE.EFM.007/2563(EFM.SCT.01/63)
Gonaition As-Received: Jsed Item
Received Date 28 March 2023
Calibration Date 29 March 2028
Reference 2303-0999WSC
Supmittea bv Jnited Analyst and Engineering Consultant Co.,Ltd

Ambient Temperature :
Relative Humidity

Calibration Procedure

Calibrated by 3

Approved by :

/l\/la\P¢~ Butkrues
Saitnip Meangmal

3 501 Udomsuk 4 1. Suknumvit Road. Banacnak
Phiakhanong, Bangkok 10260

25 t 26) C

(56 £ i5) %

ise methoc

i

-CH6 by direct measuremen
NITN cerumea reterence material (CRM

CF-CH8 v companson wiin stanaara inermometer
Walalak Sirithear

o Waky.

Abpivved Sianaiury

Warakorr  Lerngagirakul

Issue Date

31 March 2023

The Unceruamues are 1or a confidence propanility of approximareiy 95 %

wenenglumun



Cert.No . 25CH427

Page.: 2 ol 5

Condition of thig resuit of calibrati

Relerence Slandard Instrument

Instruinent Seriai No. D No. Ceriificate No. Jue date
Themmomete 9549224 30RC003 221484 Apr 2023
2) Rer. Std. I nermometer 4982054 10RC044 2211306 27 Oe1 2023
Nnis cerurncaton (s traceable 10 1ne International System of Unit maintained at
raceanie o Natnnal insttute of Metrology (| haand), NIR |
2 Certified Reference Material
LONAUCHVITY CAIIDFaTIon SoIution. CRA em 1Lid  The ANt resuits are to S

nrough CPA chem Lid. ANSI-ASQ National Acureditation Boaid. Accredited No. AR-183¢

Cert.No.. 23CH427

Page.: 5 of

Calibiativii Resuits

E

{ ) Without adjusunein

cu Fenmperaiuie Measureinent

his euuiineit was connecieu will Tenpeialure Frove,
iioder 9383
9BYOF0064

Seiiar NO.

Dimension o1 pivbe,

Conductivity Solution

1413.0 uSfem

2 880 mS/em

Manufaciurer

ChA
PA

Lot No. EXp _gate
nam 826505 09 .ty 20z
ham 823329 20 June 2023

ontrol Conductivity calibration solution temperature by Water bath (25:0.1) C

his certificate 's vali

Calibration_resuits
Eung

only to the item calibrated

0 - Conductivity Measurement

) After Adiusimentat 1413.0 uSicm

Conductivity Eiectroue Seriai No.. 3B9F0064

date and place of calibratior

ength
Diainete: 16 T
nersion Depth 00
Calibration Standard uuc? Uncertainiy of | Coverage
Point Temperature Reading Error Vieasurement Tactor
G C () C (£
25007 250 -0.001 D1z 00
30.C 29.999 30.0 0.001 0.13 ou
4.999 35.( 0.001 0 00

Reinaik - UUC* = Unit Under Calibration

he repurieu unceriainly i measuienent was vased Oh @ siandara uncertainty muitiiiea by @ coverage

actol sroviding a ievel ol confidence ol approximalely 95 %

-0lo-

Standard Before Adjustment After Adj inty Soverage
Conductivity Solutior JUC* Reading JUC* Reading of Measurement facio
%) K
413.0 uSicm 406 usiom 1413 uS/on 9.2 uS/cm 200
2.880 mS/er 12.49 m8/cm 12.76 mSicm J.086 ms/iem ».00
remark UUC* = unit under Calibration

gl

tenaaslsmruny

Mgy -

tenaaslsmaun
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.R':_:?-':‘;’-\;.—".
TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN) @E
CORPOILCTE SERVICES b FQUIFMENT CALIBEATION ANT TESTING SERVIEES 5o

T4 4 TTAR KRS ILCIAL 503 ] A NCHCOR, |

e Lifrincaciacd Equipmant : Elscaranic. Batance CertNo,: 23MMA31
Condition As-Received | Usad fism Page: 2643
Reforence @ 0400 BT

Cerf.Mo.: 23MMIET Procedure used ;-

Page.: 1at3 Caliration wens conductad using (-houss calivration grocedure CP-0B1 ascconding to direct
= . - measuramant method agalnst standard weight.
Certificate of Calibration it S
: 1. Referance slandard instrumaents:-
Equipment : Elecimnic Halance Imsiruments ol Sorial Mo. 10 e, Tast report N, Due date
1) Standoerd Weight Sat [EZ) 16884 24083 TORCOOT MM-IF0-72 20 Jan 203
Mantaciurar : Wil Teleds 2 This cerficet ks vald only o the ibam calbrated an dais and place of salBmlion.
o 3. This result of calibration was made o fequasted 8l e pon) specified by customer.
: AEID-5 4 This certificate is not cartfiad for &y commercal Fensaction;
£. This comficatian is tracesble to 1hs \nemetonal System of Unil.
Saflal No. : 11z8H2538 Result of calibration | ) Without Ad] {* ) Alar by Inlerral Calbrmtion
Rangoe capacity : ] o 20 Resolution  0.0001
o Mo, = LIAE Ali 11372550 B,.:. Mjl,ﬂ.,.,. . . .
3 . Balanca Measurement  Coverage
Submitted by : United Analyst and Enginesring Consitan Co, Lid, Applied Reading Corrsction
in Eactar
3 Sai U k i, Suih R kpeArty = TR
150 Gomuu 1. ik How (gl (gl ta) (£ma) (k)
Bu“'ﬁ" { o L] 99,0090 +0.0001 Q.18 2.0
ok 15750 200 2000001 -.0001 0.2 .00
Ader Adjustmant |
Lncadion 1 Balance Room 2 E 1 of hing mashine in=10}
Applied Weight Standard Deviation
Received order - 07 April 2023 (g} of Reading (g )
Calibwration Date : o7 April 2023 100 0.00007
Ambient Temperature © 15 i 40 e 20 0.00007
Ralative Hismidity : 30 % b 0O %
Calitirstad by St Imjal
Approved by :
Apnfted Signatory
| 1 Pamthippa Tameyakul
[+ ) Males Bulkruea
Issun Oata = 10 April 2023

Thse VUscertuintics are for & eonfldence prahubility of spprecdmstely 93%

e v

aﬁmﬁﬁmuqu

w@nenslupnigh

TECHROLOGY FROMOTION ASSOCIATION (TTAILANI-JAPAN)
TR PO AT SER Y WCER b EOUTFMENT CALTBATION AN TESTING BERVILES
S5 PATTAMARARS BOAT B0 18 HLANLI A

Al AMLITAME NANGRTI, (128

Eguipmant © Elactroni: Balance Caert.No.: ZIMM3TT S e S
Condition As-Recelved ¢ Used liem Page: 5af 3
Reforance 20400150061

Cort.Mo.: ZIMNIZL
Page: 1ol 3

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed o various position on Be pan
The weighing machine reading oroe obisingd is glven in tha ok =
Maximum difference botwesn

Certificate of Calibration

Positlon 1 Position2  Positlond  Pasition 4 Position & off-center and ceniral loading Fonipomont ; EfReatnl Saemo:
ia) (@) (gl [£:3] [£:1] fol i
00001 L0002 40,0004 00001 0.0008 0.0008 menuteyiy M- Yol
1 valug Modol | ABI04-5 [FACT
Balapcs Measurament Covaraps
Applied Woight Reading  GCorection  Uncertainty Factor Berial Na. : B10B1156568
(g} tg) 19l fxmg | (k)
Urénad 0.0080 .000 .15 243 10 Mo. | LIAE AIR.0B2655
a1 0.0099 400001 0.1 213
1 0.8989 0000t 0,18 P4 Subimitted by : United Analyst snd Englreering, Conaultant G Lid,
5 49099 00001 0.5 2143 3 Sol Udomsuk 41, Sukhurmvit Road,
10 69050 000t 015 FAL] Bangchak, Phrashanong,
20 20,0600 0,0000 45 211 Bangiok 10260
50 B0 00 Ll k] 0% 208
7o L] + 0001 018 204 Locatien : Halance Hoom 2
100 B LA +0.0001 (Rl 203
150 1600813 -0.0003 0.9 200 Recoluad ardor | OF Apell 2023
20 200,008 -0.0008 0.9 2400 Cabbration Dato AT Aprit 2023
Ambient Temperature : 15 Cin a0 e
The repartad uncertainty of measuremant was hassd on @ slandand uncedtalnly mulliplied by & couermsge Rekative Hamidity : 90 % o B0 %
tactar & , providing a laval of confidence of approsimasaly 95 %
Calibrated by : Suswit Irmjai
~olos
Approved by @

[ ) FPornmipps Temeyak|
{4 ) Madere Buthrizse

Issun i |

Approved Sinatary

10 Ap| 2023

The Uncertaingies are foe o conlidance probalb@line of spgroaimadely 95 %

enanslamui



Eguipement : Elecirenic Balance oMo 2IMM3I2 Equipmant : Electironic Bstance

Condilian As-Recebved ©  Used llam Page: 2 al 3 Condition As-Rocalved :  Lisad Bam
Referance | 2304-001500-2 Refarence ; ZA-OME0C-2
Procadure wsed - Fesul ity
Calbration wers conducted using m-nouse calibrson procedurs CP-0B01 acconding o dirsct 2. Effect of off centes nading
measuramert mettod apainal standard weight- A fass of 100 g was placed ba vanaus pasition an tha pan 4
Capditian of this result of callbration The weighing machine reading errar abtained is ghan In tha tabis ]
1. Referance slandard instruments:- Maximum difference between
Instrumants Madal Sedial No, Dho.  Testreport No. Dun daty Position 1  Posifion2  Position3  Position 4 Fosltion & off-center and central koading
1) Biandard Welghe Sat EZ) 15854 24053 FORGOIT MR- 11322 20 Jan 2024 ig) (o 1o} e to) T
2. This cetificate = vaid only to lhe ler calibrated on date and place of calbration, 0.0001 00005 +0.0008 0.0006 .00 Bapos
3. This reault of caliaration wars made on reguestad at the pom! specfied By CLBSMAr,
4, This ceclificate = nal cerdified for any commercial fransaciion 3. Ropurlure irem nominal valus
5. Thia cerification is tracaabie in the Infemational Sysiam of Unl, it Muammemanl il
Resifl of callaration | ) Without Adustment [ * ) Aflar Adjustment by Infarmal Gallbeafian Applad Wolght Fosding ‘Cofnifon’  Unosiingy Fastr
Range capacity : 0 g @ 2 g Resolutlon 0.000 g (o) (@l (@l (tmg] &)
Balora Adjuatment : Unioad 20008 0.0000 B 247
i POt Aol 01 0.088 00001 018 217
Applisd Waight Reading Cormeetion Uncertainty  Factor 1 i has it
(o) o} T4l (&) (k) & 5.0004 00000 018 247
100 1000002 00003 azi 206 20 10.0000 000 81d 21
200 2000003 40003 0. 2400 0 20,0000 0:000G Bias A4
After Adjustment - 50 HDOGO1 .06 018 2
1. Determination of the standard doviatian of wolghing maghing tn=10) L Thous g o2 e
Appliod Weight Stac dant Da 100 100000 -0.0002 021 2,08
{4} of Reading { g 150 1500004 -0.0004 0.ze 200
100 000008 200 2000005 0,005 023 2.0
200 a.6a0a7
Tha reporiad uncadainty of massuramant was bagsd o & standa uncedainly mullipled by & covwerags
tactar k , providing & leval of confidance of spproximately 05 %,
oo
[l L
nansluauias. naslumuR:.
S
Pt}
TECHNOLOGY PROMOTION ASSOCTATION (THATL ANI-JAFAN) w
COMPONATE SERYILYX &= EQUPPMENT CVLIRHATION AND TESTING SEEYHCES _}-'j?—_:-}'\ﬁf
R4 18 TR AN ROVALY S T8 S LML STASLY ARG SANUIKOS 2% "‘l'-J £
TEL 3T T M FAK. 0771484 T Erjulprmant : Elmciranic Balanca CertHo.: ZIMMEIL
Condition As-Recelved 1 Used lem Page: 2of 3
Refsrance - 2304-00150C-3
CortNa: FAMMIID Procedure used -
Page: 10old Caltralion wars conducted using inhouse calibreton procsduie CP-OB01 sscording o diredt
2 A = rsasurement melhod agenst standard waight
Certificate of Calibration shmemsbiphiaisib syt
1. Faference standard instrumnnts:-
Equipmant | Eleciranic Baianca Instrumanis Modal Sarial Mo, B MNe,  Testraport Ne, Due date
e 2 1] Stunderd Weight Set (£2) 1E884 24083 TORCODT MA-0019-22 20 Jan 2024
nutacturer ; Metiier Toledo 2. This cedificale is valid ol o the bam calibrabed on date and place of calibrason.
" 3. This resufl of calibration was mada on requasted Bt the poinl spsclisd by cusiomes
Made! - ] 4, This cedificate is nof carifiad for any commercial ranssstion.
&. This certification is tracaabis & tha Insarnational Systeen of Linil,
Berial No. : BRI AEE Result of calibration | ) Without Adjustment | * ) Afler Adjustment by inlimal Calralion
Range capacity : i o 61 Resalution 0.000001
1D Mo - LIAE AIR.01872556 m:,. mumm- ¥ ¥ g
- Balance Mai ot Cov
Subimitted by © United Analyst ard Enginessing Carslant Co, Ll Applied Weight Reding Comscilon L :E:;EMM F ':g,'
% Sai Udomsuk 41 ; = e
et S ol to) (o) 19) {£ma) (k)
i el i 3 29549087 +0.000013 0.026 2,00
& £.000003 -0,000003 0.038 2.0
After Adjusiment |
Lacation : Beiance Aoom 2 1. Determination of the standard deviation of welghing machine (n=10}
Applied Weight Standard Daviatian
Received order : 7 Apeil 2053 (1-1] of Reading (g )
Calibration Date < 07 Apeil 2023 4 00000027
Ambdont Tomparatine @ W C i 'c [} 00000030
Ralative Hurnidity : 30 % fo B0 %
Calibrated by : Guwil Imjal
Approved by
Approved Signatony
{ ) Pomitéppa Tamayaku|
() Malea Bulirues
Issue Date 10 April 2023

The Uncertaintivs ure for a comfidence probehility of npproximatedy 935

x i i

e mith F e BTISL

anmslumuqy enaslaumueh

sl o
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Equipmant : Electnonic Batance Cert.No.- 23MM3IE]
Condition As-Rocoived :  Lisad Ham Page: 308 3
Refaronca - FE00BOG-3
Besult of calibration
2, EMect of off canter loading i
# mass af I g was placed to vanous position on ihe pan,
The waighing machine reading ermr abtained & gaan i tha tabie Pl 2
Maximum difference betaoen
Position 1 Pesition 2 Position 3 Position 4 Posiilon 5 off-canter and contral loading
lal (o} {gl (51 ia) §:0]
<0.000006  -D000007 <01 000007 <0LCHCHA0 -0.000002 0,000
3, Dogarture fram neminal value
Balance Moasurament Coverage
Applied Waight Reading Correctian LUncarsainty Foctor
(a) gl gl {2mg} fkl
Unicad 000000 0000000 00080 24t
oo D.ooasas 00000 0,0060 213
0os DS B00000s 0.0a70 s
o1 R L= e 00007 0.0080 203
015 01000 0.000000 a0t 00
R 0,150 =0.000002 Q014 200
02 D2naez 000002 ani4 2.00
15 1500001 0000001 .00 2.0
3 2909090 +{000010 0026 2.0
45 4400694 +,000006 0.036 200
) 5999082 +.000018 0.036 m
The reporied uncerdainty of measummant was based an 8 LT, bya

factor k . providing & loval of conlidence of aporoximataly 95 %

-ola-

enaslamuil..

DQE Seryioes Co L
n n! sewiCEs A2 Sed Lo Wenighist 25, Ladorae Wanghin L2, |sljioe, Ladjin, Baigak 10230 A
o - <84 (143 518 2054, Emd | dgoserricmsmtsmall cim s s

B

CERTIFICATE OF CALIBRATION

Certifiemte No. :  SP23-007 Page | of &

Customer ¢ United Anolyst and Engineering Consubtant Co Lid. (Head Office)

Address ¢ 3 Soi Udomsuk 41, 5 tt Road, B Phr g, Bangkok 10260

Locathon of colibratlon :  Labaratory 115
Eqquipment :  U'V-Vis Spectrophotometer
Manafserer @ Hitachi

Nlodel = LI=18H)

Serial No.:  2027-D64

1 Na, = LAE WAS 62552
Recelved Dute 6 January 2023
Cafirntlon Date 1 6 Jonusry 2003

Isstee Date ¢ 10 Fapsary 2023

Condition Instroment 1 Used

Calibrated by : Iy E{f Appraved by : ofa Tay
{ Mr Tamaw Rimidach § | M. Choutichn Sungegem |
Techmnical Manager Cjualiry Manages

T calibrearion seadi s sppiiad o by e shove cabrossd om ane wes e seesrsis e o de el pleo of celtoaien sely

The teessurciese cepubiliy o i lbetaiery and g0 tczabiley i espred novicnal staraeds a2 m e ung of ismemTEn s=aal 6 (b aomeEArd g

nmml nzadends laveeery This senTeam map nat b sagriuced sfes hee o A8 moops w i he oinr women gpproved of e DOE Sespsa Co, Lt

E Serviees Cn Ll
DQE Sarvicas AZ 5ol Lsdprae'Wasghin 55, Ladpran-Wanghin 1LL, Ladpran, Ladpmn, fanglok 10230
Phome : +6 {033 518 X34, Emul ; dgssenviosin gl com

wenmnslamugu

TMTORATI MO 1113001

REPORT OF CALIBRATION
Cerfiflente Mo, :  SP23-007 Puge 2of s
Environment Condithon © Ambient Temperature 2545 0
Relative humidity 35= 20 %EH

Calibration methad : In-house method CP-01 Based on ASTM E272-08

Certified Heferenes Materials :

Materin] Serial No. Certifieaie Mo, Dise date
Ahbsohancs Seandand st 2860 Q5935 22 October 2023
Abeotance Standand set 15757 Q5929 22 Ocrober 2023
Waveleigth Staidand st I5H06 95916 22 Otober 2023
Wavelength Stamfan sel 25758 gaa15 22 Owtober 2023

Traceahility - This cestification is traceabe 1o the Intemnutionn] Systém of Unit muintained o Natiosal -
Institute of Standomis and Technology (NIST) through Stams Scienfific Limited

Spectral Band Wikdih of ULC : 40 nm

Scan Speed of UUC : 200 nm'min

Seam Interval of UUC ;. 0O pm,

Resalution of UUC : Photometdde 0001 Abs,

Wavelength 0L .

nasluniugy

MY R UL

TN} Bervices CoLLud
w Services A2 Ral Lachprwe= W anghis 55, Ladpracr-Wanghin R, Ladgprso, Ladpess, Dangkok 10230
e - =4 (012 %18 204, Emsld - doeservicesniigmall com
REPORT OF CALIBRATION
Certificate No. : 5P23-007 Page Jof 5
Calibration Results : Without adjustrenst
Phatomatric Accuracy
Wovelengih | CRMs Values | UUC Reading | Correction Unceriainty | Coverage fuctor
| imm.) (Abs) LAbs) [Aby) {Abs) ]
0000 .00 [IRUEL T 00028 il (]
420 05787 0373 ,0037 003 100
L0490 1.044 00050 0.0029 100
21900 L1871 000G (.DORD 200
00000 LLEL L0 00028 200
a0 05607 0.558 00027 LR LD 200
10247 1021 s? (LR E LR 2iK}
L1229 2115 etk (o081 2404
0000 0.0 LEE ] (L02s 200
05236 (520 LR HEL] (Lo i)
G TS 6l LR iel] (2 240
1.9763 1568 00083 (070 200
(L0000 0000 0000 00028 200
o 05191 0.s5is 00011 (0031 200
10003 1.000 (0003 (33 200
L9GHRY 1993 0GsT L2 100
(000N 0000 0.0000 00028 2
o 05523 0552 (LN 0.0030 200
| e L8 =nnn (30 100
20399 Z.031 00081 (. (180 i
(000G 01,0000 (.0000 (LEHiZ8 200
(L5601 0562 0019 0,032 200
o 10812 L0221 =0.0008 0.0030 200
v
1.9294 1923 0.0064 i W '“m%u

P TOE-00 i 101



bae Services

DOE Servives Ca. Lod
E3 SQal Lautprai-Wanghin 43, Ladpran-Wanghis R, Labpran, Ladpome, Bangsok 140230

Phione - 0 ()2 338 2634, Email ; dgeservicesiniiiesil.oom

]

REPORT OF CALIBRATION

Certificate No. : SF23-007 Page 4 of 5
PFhotometrie Accuracy @
Wavelungth CHMs Values UUE Hending Correcilan Uneertalnty Coveruge facior
inm.p {Aha) (Ah) {Abi) (Ahs) i
(0, £ 0,000 0000 0,050 .00
3%
07478 0.743 0.004K 00,0057 2.00
34 L0000 000 L0000 .0050 200
B 08686 0861 0.0076 0.0059 200
- (,0000 (.000 OO0 0.0050 .00
02912 029l (102 000z 2.0y
g Q.0000 0,000 (1.0 0.00%0 200
i (644K 630 00058 0.0055 2.0
L
wneslunugu

Anion System
ID:1047

FV-TE-00 04 U1

wnmslumug

DJE Serviows Co.Lid.
DOE 5 12 Sol Ladfpesr-Wanghen 55, Ll Wamghin W, Ladpran, Ladprat, Sangknk 10234
enices
Phong = +66 1072 438 2034, Emul : dgeserviomminggnnd com
REPORT OF CALIBRATION
Certificate No, 1 SP23-007 Page Sof 5
Wavelength Accuracy :

CRMs Values UL Readling Carrectiom Unewrtninty Caveraps factur
{nm} {nm.) (mm.) {mm.] L]
24154 240.8 [ %] iR 1
17540 7N L] nis 1
JRRTD IHED o (LA L] 1M
n4n ML on = 2
il 26 3605 o his 2.0
415.48 4175 (113 il | 1ph
446,70 HiR DLEN 1g 2.00
453,24 43523 o 018 00
Al 0o A50.4 [ (N 200
M. M0 [FL] L L o0
637.04 BIT: 24 LN 100
444074 44000 74 LIS LS B
man 4714 kT2 LS E 140
51170 LIERT i 8T 100
fm7 SR h72 AL 100
57460 5740 b Win 200
SB3.48 4.6 s 230 100
LEERiE] a4l A3 URE] L0
Tan 27 T 0nar (1], 1] 200
T48.28 MTE L] (N} 2104
B07.16 LS hs i 1.00
B0 LA L] ] 012 00

U= Ll Ui Ci Hasahins

1A = Mai Aveenble

~The rewil eapishilesl iceriiaty af roimisnes L s e v e s sscestry of fremsmeers mdiphed by S onvengs Seis d
izt £arm Tl AN BTN L B o by of Ry

o wenanslumun

PRA-ITRATI W 11 T

= End of Cernificaie -

TEST EQUIPMENT AND STANDARDS

Test Equipment
| Equspimant Madsl Serial Numbet | CallVer Data | Good Untll
5 Cumbficalicn Tharmn Scierifio Tt Bo 1] 20UB0ET] 27 e 2030 27 Mar 2023
eluliimeiur FLUKE i) 20420041 4 o 2022 24 Mar 3023
Tharm e FLUKE K Tips 200 29 Mar 2042 28 Mar 2023
Balance Mattiar Tolaea BEXASFACT 1128361010 11 June 3027 | 10 Juna 022
MiA iy BiA A My WA
Standards/Chemicals
o 1] Aurer = Part Mumber | Lot Numbor |  Expiration Dats
Hiitrate Therma Soantific 5 pom e84 20204 Fabruary 2021
Hitrate Therna Scanliic 10 gpen 051254 ZA206 Fuobragry 023
Hilrate Therma Sceniific 25 ppm D258 220208 Fabruary 2023
Nitrate Tharma Scantific 50 pprm et 221308 Falbruary 2023
ifrate Therma Sceniilic 108 ppm D025 20208 February 3023
Hilraite Tharma Sciontific 1000 pom DEII5E ZA308 Fabruary 021
A HiA i A iy A
HiA A A M M hiA
M MNiA Rl MiA [l iA
iR MA 11 i M hrh
=
AECNENTTA
atdn [l Bmmfariass iin
[
Fiedd Service Rapr Signnture: Cuzs ' 3
i — ey
Dabe: & wid e Dale: 30 Hpei| ot
Heporin AT
:?;aalm::h‘nkm* Tonl Expagrran dre Slanuands fopon ﬂulm:

wnanslaumuqu



ELUENT GENERATOR TEST

TEMPERATURE ACCURACY

Column Compartmant

[ SetPoint('C) | Rsading ["C Daviation [°C 0 Limit ["C Resuls
[ 400 | 29 1.0 £20 FAES
OWERALL TEST RESULT: PASS

Fiald Service Representaiive Signature: C:  Signature:
[ — ] ey
Date: 29 Ape Sosa Dais: 30 April sz
0
RPG Rogoris «E 054 b

0% Thorms Fiskor Solenilic

Tampomstum Ascuney Arget Page § el |

EG Current Test
Sl Paint (i) Exposted (mal Raading (mA) Devistion (ma) OO Limit (mA] | Result
100 16082 1,609 .40 2001 PASS
500 B.041 BT 0.01 1008 pass
10.00 14,082 16043 0.04 2010 PASE
5000 o4 50,13 023 4 DAl PASE
10000 15063 160.33 04 1100 PASE
-
Mo et e
AL TR S LTS
CVERALL TEST RESULT: PASS
Fleid Service Repraseniaiive G £
T e
Date: 36 Apri] 82
AP Raperta v 054 i rr
& 02 Thanre Fikhar Soentilc Ehont Gomestor Tay! Hapard Page 4o 1
L
wnasluaugu
IC PUMP FLOW RATE ACCURACY
ThermoFisher
SCIENTIFIC
IC Pump Flow Rate
Sl Polnt (ml] (miLimin Reading (mLimén| Deviation (%) 00 Limit (%) | Result
[T Q5017 0,340 £30 PASS
1.0 1.0096 T +2.0 PASS

EACNENIER
1iide et Rmmdra fuam i
TR T TIRAL 1

OVERALL TEST RESULT: PASS
Fiukd Sorvice v u
-I-—..J_‘—‘ 'blh’ﬁr"
Date: =7 A/ 28 Date: 44 Ape| 13
APO Rapons «2.0564 FR-AprBIRT
&3N3 Thaarres Fishar Scienthe ¥: Purrg Florw Rt Az iy Ricon Fage 1 of |
1
wnaslumugu

L
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REREAMRERE S ermoFisher
SCIENTIFIC
. 1
Ll
! 2
a
Eo
i o o
il =
o8 o W 2o ng Fia) mo "na
Wiinian | |
Informaticn
fimal Agquinn_RFIC_Amion
st AOI00AE
chram idesking-cA =T Ghrom eloonLocaliArcheenicatnstallaionibl_OQIAnienIc
Dita- P 002 500M40,5mEECD,_1 channslECD 1.chim
Moise and Drift
Tasl Measured 0 Limit in8) Aesull Canvarsion Factar
Noime 0.2 n§ <20 n8 PASS 1000
orifl 7.0 nihr £ J0.0 nShr PASS 1000
-
PN e i YT
ARTIAAE TR TRAL 1T, T
OVERALL TEST RESULT: PASE
Fleld Service Reps Signatare: Cuestomar e
i — et
Date: 59 pate: 34 Apnl bl
RApLED

AP Reports w2054
5032 Tharme Pk Soamitn

ayem s Tt [G) Fopord Page a1

wnanslaumuqu




REPEATABILITY (CD}
ThermoFisher
SETIENTLEILE
Infarmation
! Eystam Mama Andom RFIC_Anion
I Datactor SN 22360045
[ Data Path Chramainenl ceat fiAcnericinstabalionIM_0QiAaknIC 00
Peak Results
Sampla Mama Injoction Vakume (i) Ratantlon Tima {min| Area
R dily 01 25 0.3153 2272
Fapealabiily 02 25 [ REE] .2
Rapealakdily 03 25 03153 2340
[ o4 25 03183 2.334
Rangatatility 05 25 n3tsd 2228
aiabilily D5 25 03152 2222
Repeatability
[ Tast [% RSDY 0 Limit [% RSD) Rasult
| Raleriion Time 0.0 S50 FASS
| Araa [ 10 PASS
a
ABEMENITE
slimurindf: bamrdudar frln
ABCTRMICA FTERMATER WL TL LM
OVERALL TEST RESULT: PASS
Fleld Service Reprosentative Signutura; (= Eignature:
T L s e
Dale: 3 Apel Zfes Date; 24 Apri| gms
t
APG Repots v2 064 B-Aprp0aT
B 9023 Thaihn Fiher Seaufic Husoaaiaty /C0) Repor Page t of 1
1 L

DETECTOR LINEARITY (CD)

ThermoFisher
sC

IENTIFIC

LT
-l A
= 81 /
-
- & ! ——
1 =1 (_,,!'I
-
2w
o i'_‘u!/'/)'/
o *
on bLE] “aa ma =o g it
Cuncuidration
Information
System Nams Anguion_RFIC_Anian
Datactor SH 220080045
Data Path Chromeeonlptal {ARhE s/ iondiM_OCARonAC 00
Pouk Results
Sampls Nama Concentration Poak Height Crigulatad
Detncior Lingadily 01 & 4 065 388
Detacior Linsarity 02 10 7451 gar
Detucior Lneatily 03 25 180487 27.38
Defacioe Linnarity 04 50 33.308 LE ]
Detscier Lingadily 05 100 65308 ph.E
Limearity
[ Tem T Ohserved [ 00 Limit [ Ronidlt |
[ 7 I 0.090 | =080 | PASS |
o
OVERALL TEST RESULT: PASS
Fiald Sarvice Signstura: Dum_thcﬂg_rlhm:
Ti—— [ i
Deie: S S Fedd Dt 2w -‘I,Il""?rﬁl
A-hpr-2027

RFG Lol
& 123 Tranmi Fishér Sopatne

Dietnzior | nparty (Gi7) Mopes Pags | 2l 1

wnmslumug

ARRYOVER (CD
¢ (ce) ThermoFisher
SCIENTIFIC
Information
Syatem Nams Aguicn RFIC Anion
Datoctar SN 220360045
Data Path Chrameisonkccaironemicallnstaliilicn M _GGiANIonId 00
Peak Results
Sample Hame Injoaction Volume ful) Ratention Time {min} Area
Bank 25 03153 0002
High Stanard 25 3182 44067
Camyover 2n o353 0003
Results
[ Teat Obsarved [%} G Limit %) [ Rasuit
[ AREA | 000 £0.10 | PASS

ARERGCS
O idillad

vinmimih B

aRrILLs TR T T LT

OVERALL TEST RESULT: PASS

Fiald Borvice Rop Signature: Ci Signatura:
[ e e e

Date: 27 Arnf FED
:

Date;__ 34 ﬁ_Prn' 83

FPO Rapors v2 0
& 2022 Treeman Pighar Sanstfic

A Asi-20r)
Gy |C1; Hapsrt Faga 1011

L
naslumugu
SOFTWARE D4 ThermoFisher
SCIENTIFIC
Chromalaon
Fart 1 - Varificaton of Ssiscled Resuts PASS
Part 2 - Mest Freguenily Lised Peremeinrs: Compaiiaon with Expeciad Rasuts PASS
Past 3 - Syatem Suftabiity Teal companson wih Expocted Resulis PASS

OVERALL TEST RESULT: FASE

Finkd Sarvice Signatura: Customar Signature:
o E— bt E‘imn..

Date; &7 April &

Datm; 98 ﬁ'ﬂﬂ‘ i

P Feipoats 2050
002 Thanma Fishor Scierit

1 dgr TN
Sofrwarn 00 Rpedt Paga 1 ol 1
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00 EXCEPTIONS AND COMMENTS ThermoFisher 00 REVIEW AND COMPLETION ThermoFisher
SCTENTIEILC SCIENTIFLC

Anned upar

fnn Cperation

Service Reprasentative

A Fie

Fiald Sorvice Representative Signaturs:
F ] = - a Ao T ! -
a7 A [ Date: 24 Apr| e ot

| Fiald Sarvico Ropresantative Signature: Cuptomer Signaturs:

enmslumug wnanslumun

' ) PinAAcle 900F Preveniive Maintenance (PM)

Company Name: goasda wuvedad wmist ubwlulrds sewdmamd
- 3
PerkinElmer Address Frita pess 11 supyiiin it 10260
For the Betler {instrumant Location]:
Serial Number: PFES20031902 BM Numbor: 1
Cutomer Narme K Salids Talephona 0955580049
[if applicabla): Numbar:
Customer Support Pattraypus W Service Ordes WO.01947593
Enginear Name: MNurmiber:
. Date PM Performead: Jan 28 2023 Nt FM Dow Jul 28, 2023
lr]. C e nn-pms-TOny Date:
DRty
p . M . Standard Labor Hours to Complete PM : 5 hours
reventive Maintenance Repor
i Part Number Release Publication Date ' >
09370145 Rov.8 A lanuary 7018 PerkinElmer’
Seapu
The: pursese ofikis PM iwtoenume the cominued hurctionably of the. Pindiele BOE by specting and

replscing any worn.or damaged parts. This sereice should only be performed by 3 trained representative of
PerkinE
Tha custamar should s thislr mathod bifans the P Bagine,

General Instruckions;

Tha customar must provide th sngnaer operational data 10 SaMaRaTata recan e
seaetirg the PR

Aownys checi with the oustomer before making any changes that may atfect the customes's anayss or calibration
Induding a current up of syium softesre andfor dats e

Nt parinrmaece priar o

¥ i sl il It i

Update the #8 sicker and insthumend Iogbook as requined.

Cogryright iformation
H This docament tontaing propretsy sfommation thel & protected by copyright. &1 Fights ane ressrved
ccl]"'lpla[‘wI NEIITIE: rﬂul.l.!‘i".! LW ﬂ‘ﬂi{ I,Lmlﬂ 551;.3[':!I§d ﬁnuﬁﬂahﬁ\,ﬁ Mo part of this publication may ke reproduced in sy form whatsoever or transiatsd into sny language without the
prior, written perméssion of PerkinEimer, Inc
Cogyrighl & 2013 PerkinElmar, ine.

Instrument Location: 3 seau BRugy A7 ey dvn i wratnasn

Trademarks
Fagiviared mames, irademarks, eic. usad in This documunt, en when ot spe: ficaly markod o soch, sre protecied
- by low, PacknBlmi is i riegd il Elmer, e, AR ather ademarks and regitered ademarks
| ] 3 - §

Tzl NI 10260 ot rwned by Perkintimer, inc. or its subsidiaries that are depicted hermin are the property of their respective omners
Ewcept as speciically 2ot forth In lis terme and conditiens of sale, PerkinEmer makes no Warranty of any kisd
4 with régard 15 This decument, inclding, bot mod limied o, the Impliad warrantlas of FmeTchantabily and

Instrument Serial No.: PFBS20031902 s For & pariculir pursis,

PerkinElner shall not be llakle for incidental or corsequentinl dsmages in connection with the furnissing or use of

Date: 26-Jan-2023 this decumar.
B

Acle J00F Proventive M:

pemance Repard [PM) Page 10i? l

lﬂﬂﬂ"l‘fb;ﬁ')tlﬂ N tﬂﬂﬂﬁl&l’ﬁ'IUQN



Component List

Campanent | Specific Mods| Serial Configuration Motes
Parts Lists
Parts Included with the PM
Part Number [if
appiicabie} Description Cuantliy
BS01E5E Fan Fitery Nig
MILEIISE O-Ring Kits for Sampling Introduction [ Stainless Steels Nebullzer) LY
NALEO15T O-Rirg Kits for Sampling introduction | Plaste Nebiioes) A
LEELHERE] Replaement Acetylene Filter Cartraige WA
THOOMO2Z Replacamant Alr Filter Cartridge KA
A and Regquired for PR
Part Nurmsher Expired Date
{iF applicable) Description Cuality BatehLot #
WIM01R 1000 mg/L Copper Standard &R 24-BICLIYY 30-Jan-2024
and equired for PV [C Support Solution)
Part Mumbar (If Expiration
Dese Quantity BatchfLot #
applicabls] s s o ——
i 0l Water 250m, AR AR
NiA 053 HIND, 350wl AR AR
l?lnmhm-‘i‘uvmuw Maintenance Repor (PM) Page 1 al 7 I
Ll
enanslumugu
Procedure Checklist

Lsn [+ ) 1o chock off those steps In the checklist that hawe been completed,

1. General:

¥ Ravigw the instrument performance with the custamer and docusnant any recent
prablems.

¥ Irepect the customer lag book and makes any appropriate Pl antries,

¥ Perfarm general inspectian af system for deanliness.

2, PCInstrument Software:
¥ Instrument Softwane user files/databases archived, packed, and/or deleted a5 nesded.

3. Mechanical:

Pl Inspect and clean &l lans and fiters, Replaca fiters if nocnssary

P! inspart all gas Fnes for leaks and/or wear, Replace if nanded.
Claan exteriar of the instrument,

L} Inspect the burmes head, burners chambar, and nebulizer, Clean if reedad 25 stated in the
Hardwane Guidn

#1 Check burner head dirmensions with the feeler gauge a5 stated in the Merdwire Guide in the
Maintenance chapter section on deaning the burrer hesd and thecking stath width,
Replace f out of specification

¥ Check the condition of the erd cap, burner head, and nabulizer D-ings. Replace if necessary.

M theck the drain systern for sigrs of wear. Replace worn or damaged parts

1 vswilly chick for proper flame conditians when igniting the Air-C2H2 and N20-C2H2 flames
|if snpkcabla).

4. Electrical:

¥l inspect PC boards. Clean {f necessary.

1 Carefully check all intema| and external cabbe connactions,

ﬂ Chach instrumant firmwane revisions upgrace to current levels (T recesssry|

¥ Run Diagnastics Test within the Acvanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrameter B Log Viewer.

5. Opties:
! Inspect and clean the sample compartment windaws, @ resded,
¥ inspect optics. Clesn o replace If necessary,

6. Gasses:

Fl warity that the Gasses supphed to the instrument ane within the pressure and purity
specfications faund in the PinAfcis 900 Series Pre-nstalation Checklist SDB.
m Werify that the acetylene filter and air fiers element is dry. Replace if necessary.

| Fenndcle 9007 Proveive Maintmsance Rgest (Ph) Pagea ot |

lﬂﬂﬁ"l‘b‘l‘;ﬁ')ﬂﬂﬂ

Additional Tools Reguired for PM
Part Mumber
Description Cuanilty Sarial
{iF agplicable]
N1013000 0,28 Mautral dansity Tilbes 1 BACA-058
N1013002 104 Meutral density filtes 1 MG2-258
0303097 Sywtem 2 EDL Driver 1 03030997
NI050605 As System 2 EDL 1 16148
WI50IT] Cu Luamira HCL 1 2216010130
L L e 2 Ha Llumina HCL 1 10241 6080 4
W350739 ¥ Lumsing HCL 1 1071 6-01 0060
NIO50E52 1 Lumina HEL 1 10061 60300 9
[ s acic 900E Preventive Malmemnce Report (M) Page 1af7 ||
v
wenaslunugy
7, Flame nterfock Check:
Descriptlon: Check 10 ensure that 8 sofety interocks are closed,
Parameter Specification Tieat Rasults Pass/Fail
Flame Sensor ArfCH, Hame correcty shuss down Actha Passad
DOrain Sensor BirjCH, Fame correctly shugs down Arive Passad
Motiubrer Sensar AUTCE; Flama correctly Suts down Arfies Pessad
CoHy Priscaiiie Senior Rirf Ty Flame correctly shuts down Active Pessad
Alr Prassue Seraor AITACH, Flami correstly shuti down Aptiva Pessad
. Choosing MErous Ddde: as tha cxidani b
BumerHend Serear | i trigger an Intertodk shuts down Aivg Feaed
B, Alver PM Pesiormance bests:
8.1 Detactor Lineanity with Barium
Deescription; Ensurnes that the detector i linesr in the Visible Range.
Cenificate value
Parameter Specilfication #5536 nem | Tt Pesults Pass/Fall
1,0 A ND Filier £ 5% from Cert 10154 09748 Pagaed
0.2 A ND Filter 2 5% Irom Cert. 01806 01840 Passed

8.2 Boseline Nofse ot 1.0 Absorbonce with Barim

Deseription: Ensures. that & high absorbancs will not produce excessive noise:

Parameter Specification Results Pass/Fail
Standard Desition o nopoy Passad
&3 AA Brssline Movse with Copper
Description: Check baselime naise,

Parameter Specification Results PassfFall
Siandard Dedation =000l a0 Passad

l PinAdcle WOF Previntive Mainienss Repon (PR} Page 3of 7 I

Ll
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&4 0, Background Compensation with Capper
DEscriptian; Yerifies the instruments ability o compensate for Background absorption,

Additional Comments

Additianal Comments Regarding the PR

Parameter Specification Resulfts Paas/Fail

Stamdand Devintan i R Passad

4.5 A&-BG Boselime Nplse with Copper
Description: Ensuras that background correction does not produce exoessie nole.

Purameter Specification Rasulis LT

Szandarnd Deviatian Bl 0.0003 Passed

86 AA-FG Saseling Kalse with Arsemic

Bescription: Ensures that background correction does not produsce ecessive noise 208 low

e length.
Parametes Specificatian Rmsults Pass/Fail
Standard Deviatian <0005 00005 Pazsad
B.7 Flame Sensitivity
Description: Instrumient Sensitiity checked against Copper standard.
Review
Standad Copper Sensitivity Specification | Reswits (Aba) P/ Fall
= migL Sensitivity 55 Meb (f applicable) 0,250 Abs . Nt Agplicable b’:"mmmmmm checks and if appiienbir performance tests for PindAce S00F have
2 mg/L Sereitivity HS Neb (i anplicable) Z0350 A [ %rEF) Passed
This PinAAcle 500F  Passes Pl Folls O the proventive maintenance.
10,  Rei Rewlow of Preventius Malntenance:
¥ Raview with the customer PR wark performed. -
¥ Review with the customer routine maintenance procrdures. HAwtharized ParkinElmar Repraseniative: /’1.4 Date:
ﬂ' Digguss rorammended customer supplied materiale to have on band 26-Jan-2023
Ll |05 PRI YR
£ ACLRCh N S her Sutharized Custommar Hearosentatie: - e
“136” 26-Jan-2023
e Sanad)
| Finidce 9008 Prvetive Maitsoarce Repor (FM} Page 6t | | Pinicie DF Broventive Malstennoze Repart (P Page 7ol 7 |
Ll Ll
enanslumugu wenaslunugy
Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)
Company Name: | fue wsicsded s dbudillnds mradosssd Component List
Lo 3 2on grugu 41 nungysdn wsnsen aewistan rpave 10260
(Instrument Location): g b he . Component | Sertal # Firmware Config
Specific Model Varsion argtion Notea
Room Number: -
Asset Number . Cuslomer
f 3 100520040201 Systam ID:
Servies En Service Order
";:Mf"“‘" Pattrayut W, Number: | WO-01942504
Hext PM Due
Date PM Performed:
26-Jan-2023 Data: 26-Jul-2023
[OD-MMM-YYYY) (DM YY)
Part Number Release | Publication Date '} Parts Lists
09370005 C January 2013 PerkinElmer’ PartaTh il i L
Parl Number Expiration
Scope ) . (it Description Quantity | Batehiot Date
The purpose of s PM s o enaure the continued funchonality of the Alomic Absorption/FIAS licable it (Y
1000400 by inspecting &nd replacing any wom or damaged parts, This service shauld anly b _applicabie)
pesiormad by a trained representative of PerinEimer.
The cusicemar should save ther mathod bafore the PM begins. BOSO 2708 Fan Filler 1 NIA
General Instructions:
Alwsys check with the customer tafore making any changes that may afleci he cusiomer's
analyss or calibration.
The complsled decument enould be sgned by en authorzed PerddnElmer and customes
repragantative and kit with the custome:.
Update the PM sticker and instrumant legboak a5 reguired. Additlonal Tools Required for PM
Part Number Calibration
Copyright Information
This documant conkaing propratary (nlormation thal = prolacted by copyright, Al ights are (it Description Quantity | Serial# | Due Date
ragarved. |_oppllcable) g
Mo part of this publcation may be reproduced in any lorn whalsoever or ranslated nta any G
fanguage withoul the prior, wriien permission of PerinBdmar, koo Copyright & 2013 Digital Valt Mater 1 NIA
PerkinElmer, Inc.
Trademarks
Registared namas, rademarks, ato, used in this documant, sven when nal specilically marked as Additional Reagents and Standards Required for PM
such, arm profecled by lw, PerkinElmer 8 a regigtared rademerk of PaminEimar, Inc. All othar
iradeim ans and registered iragemarks nat ownesd by PerkinElmar, Inc, or its subsidiaries thal se Part Number BatchiLot | Expiration
dapizted herain ara the propery of fair respective owners, (i Description Quantity # Data
Excepl as specilically set forth in its terma and conditions of sale, PerkinElmer makes no applicable) MY
warranty of any kind with regard to this document, including, but not fimited 1o, the
Implied warranties of merchantability and Miness for a particular purpose.
ParkinElmar shall ned be lleble far incidenial or corsequantial damages in conmeclion with 1ha
furnishing or usa of this documant,
| Atoenic AbsarptranFLAS 10000 Preventive Mainterance [T | [ Azunnc Absorption FLAS (00400 Prevest vs Maiminaoce PageZofh |

lﬂﬂﬂ"libl'ﬁ’JUQﬂ tanmlu'muqu



Procedure Checklist
Usa {+) to check off those steps in the checkEsi thal have been compleled.
1. General:

Review the instrurent performance with the customer and document any
recent problems

Is the Working Erwviraonment Acceptable? If nof, document,

W Visual Damage (if yes, describa)

Check incoming AC ine vollage for praper levels and grounding.

[ Werity Wakage switch on back of instrument is comect

Padorm ganeral inspaction of system for cleaniiness. Clean il needed.

I+ Gas supply cylinders secured, lines Bak checked and argon or nitrogen
supply pressura verified (45 = 58 psi),

[#] Inspest the customes log book and make any appropriate PM entries.
Fan chacked and filter cleaned
Heating mantle or Universa| Call Holder checked

2. Instrument components

[¥] Mon-refurn walve checked/repaked/replaced if needed (B019 8111). Clean
tha valve if Inere is any fiquid in il Replace the rubber sleeve (B013 5123)
i 1 is worn, Check the flow meter for any signs of fluid in it. Clean the flow
matar if neadad,

[#] Verily condition of pump pressure adjustment levers (BOSO 7794 - look for
cracks or probleme with the springs), purnp rollers (B300 0251 chack for
wear], and thumb screws (BOSO 7796).

Check the Multiport valve for proper switching, flow, and insura thera ane
no leaks, Clean valve parls and replace o-rings if needed (large o-ring:
BOS0 1250, small o-ring: BOO4 S0%5). Use a squirt bottle & fishing line 1o
Iry 10 dislodge clogs

Finmware Version checked. Lateat iz 2.20.

3. Mixing/Separation Assembly & Pump Tubing:

Mizing saparator assembly chacked

[Rerimembrane checked (BOS0 8306)

Condition of the pump tubing {replace il necessary], comect pump tubing
lor the solutions being run. Make sure the corest magazines are being
usad, BOSO 7791 for 013 — 1.80 mm tubéng; BOS0 7782 for 1.680 — 3.18
mim fubing.

I.'\Imn.il.' Absarplion TIAS FU400 Preventlve Milniesance Pagedofd |

tamm'laimuqu

Additional Comments

Additional Commenits Regarding the PM

4. Cell, Cell Windows, Transier Line:
Cell checked
Call windows checked

Transter line checked for moisture (it moisture 5 a problarm, the Nafion

dryor might be needed)
5. Operatlonal Tests:

Run DI watar through the carderreductant'sample system. Verlly smoolh
llerw of Hguedd throughout without leaks. Replace fubing & fitings if needed.

6. Review:
Rizview with the customear P work perfarmed,

Faview with the customer roufine maintenance procedures,

[ Atomic AbsarpianTTAS JOMEIE Preventive Maimenance

Review

The pre

veniive i hecks and If lcabie performance teats for FIAS
100/400 have been completedl.

This FIAS 100:400 Passes [F] Faills[_| the preventive mairfenance.

Review of Preventlve Maintenance:

Authorized ParkinElmer Raprasentative: ﬂ‘: Data:
9/ (DO-MMMEYYY)
Authonzed Customer Representaive: . - Date:
I (DMLY VY
Alginie A i/ FLAS 100V400 Praventive Masmienance Page Sof 6 |

tantm'laimuqu

Pago 3 of |
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Document History
Revision Description of Change Page(s) Dati
A First release Iay 2008
B Addition of Batch/Lot Numiber, Expiration Data, 27 February
and Repart Fiskds. 2008
c Update to new format All January
2013
Atoeiic AbsorpllonFLAS 100100 Preventive Misistensee Fagefal b |
Ll
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PerkinElmer’ ey
Tl £ 2710 8420 | Fax: «68 3 300 7000
For the Betler Pt o oo b v
Service Report
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Procedure Document Nomber: 394207000

System Test

PM perform and Diagnostic Test PASS Ora Publication no. 394207000
Air Water Check Test Arass CIFaIL LR

Tune Test El PASS CramL " -—

Signal to Noise Test (ET}) SCAN [Ipass N

Injection EI Area Precision Test I pAsS Craw

Injection EI RT Precision Test PASS CIraIL

User Demonsiration PASS CIFAIL
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Contact

Selon Customers Senvice and Support uses a Customer Relationship Management (CRM) system.
The interaction with this system offers the Custemer immediale benefits including the contact center
or help deak,

Scion worldwida service & support offices can be found from Schon websie:

Www.Sclan, comysupport.htmi

Scion is the owner of copyright an this document and any associated software. Under kaw, the writien
permission of Scion must bo obtamed before the docurnentation or the software & copsed,
reproduced, transiated of converted 1o electranic or other machine-readable form, inwhale, or in

MNMNMEUH.
Seion and the Scion loge are rademarks or regl ca of Scion C
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1.0  Revision History

This qualification protocol is updated as necessary, which incluces the evant of any reguistory changes
1o THle 21 of the Codae of Faderal Regulations (21 CFR) Parts 210 and 211 (if applicatie), ary sofware
or hardwara changes, of updales thal may impact on regufatory comphance,
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SCION Oparalions ok fian Predocal

2.0 Qualification Representative and Reviewer
Details

21 Qualification Representative Detalls

[Each peraon respanshle for execuling sy part of ihis Proloeol must comalete the able below,
providing & sampin of their signatuma and inftials, and recording the data the Cualification wes
performed.

Qualification repressnialives are nominaled bo exscule and verlfy (he complelensss of the st protocsl
and correciness of all enries.

All testing must be performed in Bccordance with procedures outlned in this manusl The
rapresantative must be irainad and gualified 1o padorm the procedures oufined in this document.

A copy of thair sppropriste qualifications & to be inserted into “Qualification Representative Detals™ on
Fape 30,

Mame (Prirt) ET POHTONG A M
Tis ENGInNEER
Sinstura 1 p
_,_.:_?::-“{-’ F.
Iniiisls SOMCHATL
D 2% méay 93
Mame (Prir)
Tithe
‘Signature
Initisis
Data
Publcatnm no. 34207080, Arwson A Nowenbar 2011 Pageicd 38
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2.3 Quality Assurance/Control Details

A5 Quality AssuranceContral {QAGC ), who 8 empowered (o approve instrumenl compiance

documents, | approve the procedures in the SCION Operational Qualification Pratocol, which | may

l&umﬂ,lﬂhmdmmw,mlwwmiﬂ
results,

‘Name (Print)
Tile
Signature

il

Publicafion ng. FRC07 D0, Frdsion A, Bevermtar 3511 Pags Biof 38
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2.2 Reviewer Details

Each rep g any part of this protoeol must recond their details inhe
Folloning tables, Mhﬂsnmﬁnm‘lhﬂrmmwnm and recording the date the
qualification wes parformad.

An employes or designee of the company operating Be instrument must review thess qualficaton
procedures, All calculafions and data will be checked by the reviewer, Diata resiew must be: parformed
in accordance with the qualification guidelines"Quaification Guldelines and GMP Documentation” on
pagea 10 and in complianca with current Good Manufacturing Practics (cGMP) as specified by 21 CFR
Fare 210and 211.

Docurmentation supparting iraning in the ares of dak feview and cGMP must be carefully maniained
and reviowed by the metrurmand cwnar.

Reviawer rapresantatives sra responaible for reviewing the corrplstenass of the gualification protocod
and securacy of all entries.

Nama (Prin) CHANA  CH AN ST
Trila EpsINEER
‘Signatura 3

"L‘:—Lm——h aﬁi-nv-'
Inkials
i 23 MAY Bein
Mame {Print)
Tl
Signatura
Intials.
Dale

Pusbcrton ne, F33 07000, Remion & Mowrsber 2071 Faga Tof 30
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SO Dipmratianal Quailfeation Prodoeal

3.0 Customer Responsibilities

The cusiomer shisl engure that the Preventive Maintenance (PM) or Instsllation Cuslfication (10 up 1o
poimt 5,11 s complated. A customer repressntalive should be svailable ai &8 limes during the
Operational Qualification Frofocal,

Note The Operational Quadfication Proiocol test procedune shoukd be performed sfier significant
TEpSrs, and & least oncs & year.

Raviewar
!‘-ﬂn Initals ‘ M Iifias GAIC: Inikals

[ 22" ay ¢2 Dam [ Oate |

Pobiicasen a0 J4207000, Ravkicn 4, Howemper 2311 Feged ol B
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SCION Qperional Quaitoston Fraioest

4.0 Qualification Guidelines and
GMP Documentation

4.1 Qualification Summary

At the and of qualification execiution, all tables and data entry felde must be completed and & 2=
results, where specified, must be prined and aftached fo the protoeol.

The Cualification Represantative and the Reviewsr must sign (signature or initials) and date each page
that has a signature fieid, This represents sgreemeant and acceptance of all data and infoermation on the
signed page.

Noto Saion dons not provide instructions for full Qualification of the persanal computer (PG)
used to operate (he SCION. i further qualfication of the PC is required the end-user
must comtact the PC manufacturar,

Note: Saion does not provide full qualification instructons for non-Scion menufacthsed
acceasaries. Limited nstructions may be suppled, If qualiication of a nan-Scion
‘acessary is required, the end usar must contact tha sccessary manufacturer.

4.2 Qualification Guidelines

The fallowing ame ganemal guidelines for performing the quaification lesls in aceordance with cGAP far
the Manuta g, P P or Hofding of Drugs per 21CFR Parts 210and 211,
Additional kocal requiremeants may alse apply,

+ Raoad the guitelines befors staning the qualification,

« Peromm all tests exactty as written

« LIsa a pan with permanent blua or biack ink unkeas otherwise specified by cormpany policy.

+ Neatly sirike out sny Incorrect wonds or numbers. mads while wriling comments or recording
results, information of dats within this Protoco!, with a singla ine. The wart{s) crossed out miust
remsin legiile. Write the comection &s dose as possibile 1o the ariginal eniry. Wiite a brief
description of the eror. For example, wrile Transcrigtion ersr’ or ‘Re-written for clariy’. Intial
and dabe the change,

« Enering inftials whers a signature is requested, and vice varsa is permitted. The excaption 1o this
isin 2.0 Qualfication Representative and Reviewsr Detalls an page 8, whers axampas of sach
\parsen's signature and inttisls ane requined.

« Llga the date format ded Man yyyy (2,9, 0 Mar 2011) uniess othenwise spacifisd by compary
palicy.

Pubfication no. 307000, Hevmion A, Noyenber 2011 Faga 100728
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SO Oparstonal Quaiicaton Frofood

4.4 Excaption Reports

Anaxcaption to the protocod ocewrs when the obeervad resull diflers from the Beceptance crberia or
expecied resull.

All sxceptions to the profocol muest be documentad in the Excepton Report, The Exception Report
Includes a detaled descrption af Ihe exceptan and resciution by the Qusification Represantative.

Emch Exceplion Repor shall be issued with a unigue idenification mimber in the form ERID-XX-X.
Thie nurnber & generated by the pape nurnber on which the exception ocoured followed by a
sequantial number ndicating each excapton found on the page.

For exarmpls, if an axcaption oocuns on page 34, the Exception Report shal be dentified as 'ERID-22-
17, I ancther exesplion OCEURS on page 34, the second repart shall be dentified as ‘ERID-34-2. This
idantificaton numbsar should be recorded in the ‘Pass | Fall ! N/A' fisld after sach best,

Each Exception Raport must ba signed by the Qualification Reprasantative and the Raviewar as.
evidence of appeoyal.

The Exveption Report is inseried in the appropriatety named appendix and nurmbered as per Section
#.3 of this profoeel.

Qualiication. | <7,/ * = Reviewss
Rep Intia ‘ ,,4»-.-1‘- F frials nmclm‘
Dale | @2 r~py 22 Dam | Dale |

| B

B

Pabiceton no. IO, Reviion A Novesber 2071 Papa 120138
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ECICH Dpermtionai Quaifnabion Protonl

Complete all tables and data fislds o comply wih this pratocal. Bisnk Sskis are not permitied, For
itamns that are ol applicable, draw 3 ino through thes fisld, and wite ‘NI (Nat Applicatie), IF
enire tables or sections of fables are not applicable, strive & line either threugh the antire table or
the spedific area snd enter WA, Compiata the signaturs fialds on the page.

= Wirile ‘Pass’, 'Fail or 'N/4" 85 apphcabla to he leat reguirement or auicome:

= Ensurethat results andior specific decuments are printed and affached 1o the specifisd appendix.
= The Qualification Represantative and Revewer must both sign (signature or initials) and date the
signaiure fields on each pags. This represents agreement and accegtance of ol data and
inforrmation on tha page.

4.3 Page Numbering of Appendices

Each page that s inserted after ihe appendh is numbered with ihe leiier of the appendix and a
sequential numer. The appandix page number must be initisted and dated by bath the Qualifization
Represantative and the Revmear,

For example, pages inserted affor Appancix C are numbsred
C-1,C-2, C-3.. eit: along with the intals snd date,
IFhe reverse of sach appantix pege = lafl biank, I sheuld be marked 'N/A’ and signed and dated.

Whan the bQ is complete the 1olal number of pages inserted after aach appandix s wrifien on the front
page of Ihe respeciive appandi sheat.

wm. l:ﬁ‘—\ain F. DE; | QA Inillals
Date [£2May 22 Date [ Dile |
Prabiationnu. 164 237303, Revesan &, Nowmoss 5111 Page 110130
wenanslumunu
SCION Oy % Prameat

4.5 Reference Documents

The following documents are relevant bo this Qualification

= Imatallation Qusifcalion Protocal
+ Completed sarvice report fram Pravantative Maintenance (PM) schedule

‘usification | <= . 'F Reviewer
Rep. Inftats " Intials TNy
Dats |25 may 23 Dae I Date
Putheatien no. d4307000. Minesen &, Hovershar 2011 Page i 5ef
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ECION Dosvmfionul Quahficanan Prolocal

4.6 Required Materials

The follawing stock solutions are required:

« 100 fg/ul OFN 394204200
» 1 pa/ul OFN 393065201
« 100 pg/ul OFN 383110101
« 10 pgiul BZP 83065301
+ 1D0 pgiL BZF 384206200

The abeve solutions will ba used 1o prepare the following working sciutions which will be requind to
awacube this 00:

Nota FRafier 1o Appendix 1 for the preparation of the standard sokitians,

Revewer
n.-p.lrinh lﬁ‘dd - ‘ I
|25 Mév 23 Dam | Dals

Publeation no. SHI0T00 R fon A, hovimibes 2011 Poge 1ol 38
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4.9 Documentation Corrections

Mots Al original smries miust remain legible sfter comections are made,

1. Draw a lime through the meormes! infarmation.
2. Wil the correchon as close as possile to the oniginal entry, or entar a fooinote.

3. Wite & brief description of the &mar. Far il "I errar,” far clarfty.”
O “ciTecting wrong enlry’,

4. |nifiml and date tha changa.

Qualification | < / /> Reviewsr .

Byt - AR MJM‘

Dale €%, My 92, Date Daie |

4,10 Marking Procedures Not Applicable
Some sections may nof relevant for the qualificaion, To indicats that a procedurs or part of a form is
unnecessany and that itwas not fergortan or insdversntly ouerooked.

1. Draw a lina through the porion that & net applicable. Wiks the lelters NIA (for nol applicable), your
initials, and e dele near Ihe diaganal ine.
2 |18 procedual step is unnacessary, selact N/A f it is indicated, or wnbe & camment in sn Addendum.

The Qualification R ive and the Revi artar thair initisls and the date near the line.
Mote The Qualification Representaiive and Reviewer must sign and date all forms, aven whan
part or il of the form i rarked N
Oualifestion | 7" 10 Reviewer
g it i i | Q800 Initials
Dats 2% Mpy 2% Dalm [ Dato |

R

Pliunen o, 1942010, Raviin & Noeirber 2011 Page 1§ ol3
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4.7 General Guidelines

The following are general cGMP guldalines.

& Paerform each procadune exacily as writtan.

FllIn =ach tam oo the forrm or mark 1| Nal Apglicabie (NIA),

Han bermis marked M4, initial # and date i

« The Reviewer revews and inbals all enlries recorded by the Qualification FRepresentalive.

« Keepall raw data. The Cualification Representatve and the Reviewer willinitial it. and date .

Do ot destroy rew dete

« Abach raw data from an instrument, such as the SCION, as an Addendum using the instrucfions
In the following Addandums section.

« Haevera instruments anme qualified simultanecusly, referance shared nformation, such as
standard preparation and chemical information, to tha document containing the original
infarmation by s maded and instrumant idantification number

= Label gl reference standans a8 reguned by local regulations

« Recond the time sach refersnce standard was opanad,

» Usereferance standards within 24 hours of preparation.

? B H.emswer |
2% MAY2 % Dalo | Datn |

Cualification
ep. initals
Date

4.8 Specific Instructions for Documentation

The Reviewer desgnates specilic documentation insinuctions as folows,

Permanant Ink Golor | ®Blog
Preferred Date Formst | 22 May 23

I more instructions are required: Lisa an addendum sheat, write the sddendum number, and & beisf
dascription.

‘Cualiication | =/ ', Reviewar
ks |~ 1 o | qn.racml
Date 2 3ppy 73 Date | Date |
Pubbeatin na. T8I0 00, Raveion & Mowimber 2017 Fage 18 0638
wenanslumunu

SCIoN rakorad Guaiitoaron Prodeal

411 Addendums

The following Bre reasans \o camplebe an addendum shest:

= A deviation needs dosumertation.
= Additional infarmation or dela needs o be recorded.
» Irsufficiant epace 1o Invchide the cormaction on the sheet where the error was mads.

Qualification | < /' Redewer )
Rep. Initals Iniiats ‘ wur;m|
Date 9% Ay 99 Date | Date [

412 Addendum Example

The follawing i an example of using an addandum shaet fo document & deviaton,
It sme of the itams on the sales order wera nat present, you eould do the folowing:

1. Use an addandum sheet.
2. \Write Instrumeni Celivery on the Procedurns line,
3. Wiirte the addandum page nuriber folowed by 3 letter. For exampls: page 124, whare 12 is the
page and A represents the first addendum an that pags.
4. Wit the plan ko abtsn the missing itams, which may be e folowing:
+ Scian notified that Part Number XXXXX and XXX% ars missing,
«+ Scion replied that the parts are in stock and will be sent overnight. Whila
« waiting for the parts to Brrive, | will continue to sat up the Instrumand.

5. Review the plan with the Reviewsr and make the necessary modifications.

6. Document the amval of the parts and writs thet this aidendum i rescived. Attach a copy of defivery
documents and ceale addendum pages as reguired.

Rep, Inists |-:=i°¢’{ P & ‘ mclnru.ah|

Data |e= May 25 Dete | Date |

z:f'c

=I5

Fubicaien nc. SH207000, Revision &, bevenie 3011 Page tTol 30
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5.0 Operational Qualification

This chapier cortaing the tests o be completed fo perorm an Operational Cualfication for the SCION

5.1 0Q Preparation

The following must be done bedore starting the OQ:

1. Preventative Maintsnance must have been compleded and signod off by fhe Qualification

Represantative, Reviewer, and Q&G person,
addendum number,

Addandum 0. 01 Fredocs|

and attach a copy of the sanvice neport and add an

Quaiification | Fevewear
Rep Il | " ©1 jinais l iy
Dats 9% mpy 93 Dete | Date

2, OO rust have besn completed and signed off by the Qualiication Represantative, Revewer, and

QAT person,
fep. Inllials |,~9m’f~ £ inais | AL mm-‘
Date [2 prav g o, Dote Date |

3. The QAGE persan must review, approve, sppend (if necessary), and sign the Pra-execution

Approval
Queification | = /1§ Revewsr
Rap, Initals Sk P iR | mm"‘
Data 9% Mdy 2% Detm [ Date |
Pulioation ra. 394207000, Revision &, Nowemner 2011 Page 18ol2d
narsluemugu

SCIOW Cosrsdoms! Guadfoniicn Protosal
6.2 System Description
521 SCION Description

" 1T 1= Principal FPhona
Inslabation Date: S0 55 _ sl
Company Information

b e La®

o nstaliation Site

Addtess: T a0 (dfomerils 441 AddresalLocation:  Sekbop o F Bl
City, State: 2 WA City, Staber  Fhmen A
Dp/Country: TLE! [ 0f Zip(Courtry; gm0k
Systern Description
SCION &5 Seml ey
b Mumber LR S1203F 24
Sales Crder Sales Order Addendurr
MNurrber: Numibar:
Gc
odule . i Serial
M e Sulow ASH Nomber: PRAZOZMOa4
AutoSam
ModuleType: 47 420 el BRAZOD M Bey
M35 Workstation
o Serial ¥ (2
Verskn: Mgy %.2.4 Nombar £1106 =634~ BB -Asoa
Computer Operating System
Serial Service

Operating e
Sysem himdoue T VST R

Nou: goé-150 4914 % Pack "~

Computar

Maika: Del|

Seral Hard Dirive 7
¥ Moo Dby usr Siza/RAM o

Model aotiple

Addendurr
Number(sy: 1. 5-5;04¢M Aesovi phion

Rq}hihh {':3“‘{" P m” |

mlnmﬁ|

Date les May 23 Dam

B

Publesioe ne. 14E0T030, Rmesan 2, Noventar 2001 Page 20 of38
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‘SCION Opsrasanal Quaifoaiicn Frofacal

4. The Cualification Represanative and the Reveswer mist sign and date the Pre-axecution
Approval

w | L P el ‘ QAT Infials
Date P vay 23 Deie | Date |
Publcationnn. 184257008, Raevenn &, Nmsmer 2011 Paga 19 0138
wenanslumunu

ST Ciparalional Ticwfion Praloco’

53 Data Sheet Specifications

Run theso tests after the instrument has pumped down and is leak free. Use the factory mathods,
Folkow the: Instalalion Procedune: complete this section and the sppropriste line of the OC Summary,
Print oud tha mathods and resulls and attach as addendums. Use the factory test colimn Br-5ms 15m
X 2500m X 0.25Im.

Table 51 TQ Specification

WMode Concentration | Scan Range | Fesult t Nis | Pass | Fail | Addendum
El Full Scan 1 pg OFN 50-300 SMesn ||
EIMRM 100 fig OFN 272272 SN 25000:1
PCIFul Scant | 10pg 8P 80-230 SN 2501 aa
NG| Full Seang |1 pg OFN 200-300 BN 24000:1
7T Signa-to-Noes rati i &1 based on RIS naise fgare,
1 Cl tests use methane gas as reagent gas,

For any tesls that did ot pass, comphte an Addendum for each, wite tha Addendurm nirmber and
brief description,

‘Cualification | <7 _/ /o Reviewor

i Sl 2 | AAGE Inliss

Datn 9% May gz Dals [ Date |

Table 52 S0 Specification

Mode Concantration | Scan Renge |Result ¢ MIA | Pass | Fail | Addendum
El Full Scan 1 pg OFN 50-330 SN 28001 W

PCIFull Scang | 100 pg BZP 80-230 SMaSort |

NCI Full Scant | 200 fg OFN 200-300 smi21000:1 | o

Ouatfication ::;;,f,/.-'ﬁ Rewiewer
Rap. Inftials Initiala KTl
Date. g9, May 27 Daie Data [
Pusbcation na. 54207000, A sision A, Novetber 2011 Pageiot®
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SCION Feabion Frofocol

54 El Precision Test TQ

The following preciaion lests ane far systema with aulossmalens anly. The test solution is 1 pglul OFN
tmst mix part number 393065201

The icllowing 5 tha requirad precison for 10 consacutive injactons:

i

Retentan Tems Peak Aras

S

@ || oo ]

s
=}

% RSD

Az an altermative, a % RED summary report from BSWS can be added as an addendum.

Addandum (&

NIk | Pass | Fail | Addendum
Dbserved Mass s between 271 6 miz o 272 Amiz whch <040l |
ihe expected miz.
Retertion Time < 1% Ralatve Standard Deviation {RSD), v
Peak Area = 10% Relative Standard Devition (RSD). ¥

To camplets this sectian uss the factory MRM method on the eyetem CO. Prnt & copy of tha methad
and add as an addendum

Addendum (/7

Pubication ng., 14707000, Aewwan &, Hovernber 2079 Prgeidofae
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STION Opsrmiianad Qunfifeaton Protocol

To complate this section usa the factory Scan methad on the syetem CD. Prinl & capy of the methad
arvd &dd & an addendum,

Addendum (/A

[ftha hardware is not the same as the tactery methed, then note tis n the addendum and how the:
hardware available has been configured fo compensate, The maost commin variation here is the
samplor, whare the Combi Pal hes been usad iInstasd of he BA00, This will have no IMpact an resuls
and can be iracked and recarded in the addendum.

Addsndum ___[V /#

Publizafion no. ARH0THG, Ressen A, blovenbar 2001 Page a0 36

wonanslueunu

SLI0N Cpw o Sumiention Frofooal

It tha hardwars |5 not the same &a the Tectory methad, then nobe 1his in e sddendum Snd how the
hardware avalable has bean configured bo compensate. The mest common variation bare is the
sampler, where the Comil Pal has boen used instead of the B400. Thizwill have no impact on rasulls
&nd can be tracked and recorded in the addandum

55 El Precision Test SQ

The foliow ng precision lesis are for systams with autosamplers only, The best salution is 1 pgful. OFM
test min part number 353065201.

Tha fallowing is the required precizon for 10 consecutive injections:

Injection Retention Time Peak Area

1 D.bBd LT
2 L.681 TAe0
3 a4 (%0 94454
4 Lo 690 TE5{1
3 3. 6%0 ]

L Z-6%2 F3A54
7 T.E50 & 1551
[] o bGe pES50q
8 1§74 F2%62
b 5,626 Fetod
% RS0 5.00% .34

Az an aliemative, & % RED summany report froen MSWE can be added as an addendum

Addandum
WA | Pass | Fai | Addendum
Observed Mass (s between 271,68 mix to 2724 miz, which s+ 0.4 of ’
fhe expected miz. ¥
Relention Time = 1% Relabve Standand Devation (RS0). W
Paak Ama < 10% Ralatve Standard Devation (RE0), v
Puiskcion no., JR4TN7TTION, Arwnn &, Hiovember 2071 Paga T3l 36
wenanslumunu

SCION Cowrnfonai Guaifontion Profogal

586 Final Evaluation

M4 |Pass |Fal | Addendum
|5 the: equipmant in normal oparation condition? v
Have 2l of tha O requirsments besn completed? o

Cualificaton | 7 / Rewiewsr 3
e | S~ P M""""‘

Dale 23 May 22 Date | Date |

Pubboaron fa. 94207000, Flinisies &, Hvmmited 2601 Fape 230l
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6.0 Protocol Approval

6.1 Protocol Acceptance | Approval by Customer

| egres that the procedures and information referanced In this decument are applicsble.

InEtrum L
i ent(s) -

o ALY S6 Lidn AP SA0D
Serlal Mumber{s): -

GRS 120L Fom
Sales Order Number:
Company Name:

Uinidee! Al et guel "_\-u}iul(e\:m. Conesy o o LA

| agrae that the Operational Quaiification Pretossl kas been satisfactorily compleled. B’I

I zonfirm that the Operatianal Qualiication Pratocal has not boan completad, beceuss of

these falad (non-passed) itams D
Authorized Customer Representative

Name {Prirt}

Title

Synature

Inkiais:

Dt

Praliiation o K20 1000, Favean &, Nowen bar 2071 [TFC A
narsluemugu

SCION Gporations) Qualisatan Proinssd
Scion Certified Engineer

Narme {Frin) SomcHal PoHTIoNGEKAM

i ENaInEER

i "";,..-H zéﬂu. p

Iniizls SEMEHA T

Diaater
6.4 Remarks

Pulthorien sa. 304207600, Ravision &, Mosembar 30011 Page 24 nfd
narslummugy

SLI0N Cere bona G Feation Proeea!

6.2 Operational Qualification Protocol Assignment

This Oparational Qualification Protocol document is wsed for

DOperational Qualification Prolocal gs final leat at Scion

Operational Qualfication Prolocol after Instaliafon Oualification

[m]

Ciparational CQuakfication Protocod after Preventive Maintenarce and 00 complation IE/

6.3 Protocol Acceptance / Protocol Approval by
Scion

| egres that the procedures and information referenced i this document ere apolicable.

Instrumant|s): ~ 2
A Oclen 451 So widn AP gao00
Baorial Numbar(s): ;
" GOS 12e3Eonl
Sales Order Numbaer;

Pusbonien fo. SI20T000, Ravia A, Koy i 2011 Pags 27 ol 38
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Appendices

Each page that |a insenied afler ihe appendix s numbared with he lether of the appendix and a
sequential numbes. The appandix page numbar must be intisled and dated by both the Cualfication
Represantetive and the Reviewer,

For example, pages inserted afler Appandi C are numbered C-1, C-2, G-, slc alang with the inffials
and dale,

Ifthi revarse of each appendix page i left biank @ should be marked NA and sggned and dated.

When the 00 is complete the total number of pages insested afler each appendix is wrillen on the frond
page of the respective appandix sheet.

Putricadion no. JB4ZITO00, Fevision A, Movember 31 Page 3 of 36
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A Qualification Representative Detalls

mmmthMawdmmqmmmwmmm

Ne. of Pages Inserted |
This ares iz fenfiomaly i Hank
Fuiheaton no. S4207000, Reviscn &, Hovemier 1011 PFagedbafis
narsluemugu
SCICH Banal’ Proigooy

B.A Exceptions

Each Excaplion Rapor shall be isausd with & unlgus idendification number in (he farm of ERID=XX-X,
This number is genesatad by the page numbar on which the exception cocurred followed by a
‘sequantial number iNGcaling each exception faund on the page.

For exampie, f an excaplion eccurs on page 34, 1 shall be identiied as Exceplion Report ERID-34-1',
I another excapbion occurs on page 34, the second shall be idartified s ERI0-34-2". This.
identification number should be rescorded in the pass/Tail Seld after cach test,

Irvsert Exception Reparts (if any) ahar this page.

M. of Pages knsarted | wn

This erae i3 intentionally et blank.
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Mr.Somchal Pohtongkam
Has suceesstully complated the Service & ApplicationT raining for
Scion Chromatography Products
Traning Conlants were

Hardware Operation, Software operation, Data analysis and Installation, &
Troubleshooting of Model:

SCION GC, GCMS 50, GEMS TQ

At Techcamp Singapors
By Mr. Michasl Msi (Serve Managear)

On 11"-15" July 2016

Hans van den Heewal
Comimercial Direcior
Soion Imdrumanis
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Wabcle Inscaded Pz

About451.GC0  Details '1

CP84xTray 120 =
CP3daTower 1.20
CPB&eSyringe 1.21
CPBaunger 120

GC Appication build infa

User. autobulder

IP address 10,190 65 185

Mac address: 00 2608 B fa c4
Timestamp: 19-09-2011 18:25

Toorsl 575 Irggdius i mmsncisbec vath zone 1
il FTV Iniecind o st imith B 7
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ABOITASTGE|  Detaite Y|

Audliary EFCs 4]
Sofware Versian

Front 0.0

Migdie 00

Rear 00
Sarial number

Front 0

Middle: O _I

Rear O

=
ok
AbOUTASTGE|  Dessils Y|
Altossmpler |
CP84wdviBus: 20
CPBaTSY 10
CPB4m(TSE6 120
CPE4nTray 120
CP84uTower 1.20
CPadxnsyiinge; 1.21
CP84oPingear, 120

GE Apollcation build info -i
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Aboutdsice|  Dewis |

njactor EFCe )
Software Verzsion

Front 1.35

Middia 135

Rear 00
Saral numbar

Front 26254

Middis' 26256

Rear -1

AbGUi451.GE]  Dewis Y

Detector EFCs: =l
Software Version

Front 0.0

Middle: 0.0

Rear 00
Senial number J

Front -1
Middie -1

Rear -1
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SCION Dowmtianal Quaifcation Py

Addendum Procedure £ %rﬂ &gi’;h';zn Page Nurmber__ 2

&

Atout q.su;l:"] Datie |
Software Version: 5.08

Hosmama: GC_123 (IP 1019065 10)
Mac Addrass 0 eldb 345 0d

Sioftwars Version: £ 05

GC_Application 27267
LLY_aApplicaton: O

[Veohotiolomeen. = ||
AbGEASIGE|  Detals
Hardwara =21
Mainboard 14
Mainbodrd Seralr 200048 2
Option Board O
Option Board Senallr; O

Fimmesars:

2 Contraller 2.2

D Estander 13

Option Board Cantroder 0.0
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SN MS system hardwsane test

Test date 5-23-2023

Mnin module e

Passed -= Power supply 1est
Pussed -= Main user analog ot be
CIDW module test

5-23-2023

went valve can only b tested when venled
pressure sensor snd peeumatics ol ested m single quad system
Passed = cidv moduls test

ey maodisle: test

5132023

Passed == env moddule test

Dot noschide tess

5232003

Dedecior madule test

wonanslueunu

Main module teit
5-33-2023

Pammed] -= LED Test
Taswed <= Speaker Test

Pasged - Pawer supply lest
Passed -> Mam nser analog out best

Passed - Mlain module test

wonanslueunu

Pagged - Power sapply e

Passed == HY Power supply Type nel
Passed == HY Power supply Revigion rear
Passed == Desector acoelersior tess
Passed == Desector bageling dac sest
Passed -> Detector Nodss test

Passed == Desector multiplier dac wea
TPassed == Diesertor module test

O ol st

$23-2003

Paged > QO modisle les)

Q1 modube et

5-23-2013

Passed ->= Q1 module test

El madile test

5-23-223

Passed - Bl High woltage DO il fest
Passed -> Bl Lens | st

Fomed -> Lens 1 iest
Passed -> Repeller test

Passed -> Eleciron energy test
Pussed - EI Source test

CIDV module test

$-23-20023

Passed -> CIDV Power supply 1651

Pasaed <= Turbo cotitnal test

went valve can only be wested when venied

pressure sensor and prewmatics nod vested o single quad system

Pawsed < cithy mosdube iest

wenanslueauny
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env moduli et
$23-2023

Pazsed == Power supply test
Pazaed - lemp sensor s
Passed -> Valve curnent tost
Passed == ey fan est

Passed -= heater currens test

Passed - ony modudo fest

wonanslueunu

232023

Passed - Power supply test

Prssed -= (6 High voltage DC il test
Passed -= QO DAC 1252

Passed -= Quad offset test

Pussed = RF detector test

Puesed -= RF modkulasor test
Passed == RF currens fest

Passed - bester current test

Pagsed == Ol meddule s

wonanslueunu

Det module st

5232023

Passpd -5 Powet supply test

Pagsed == HV Power sapply Type test
Passed -=> HY Power mapply Revision st
Passed == Desector accelertor (s
Passed -> Detector baseline dag test
Pazsed == [etector Moise test

Paased - Detgctor multipher dac s
Passid => Ditector moduls beal

01 modale test

5232023

Prassd <= Pawer supply teat

Passed - gl _hwdc_radl_pest

Passed -> DAC test

Passed -= AMP test

Paszed -= RF detecior fest

Passad - RF modulator test

Prssed - BF currens test

Pussed = (] RF detector temperntare et

Pussed == Q1 modale 1es

wenanslueauny
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ET module test

§-23-2023

Prssed = El Powes supply bt
Prssed = El High voliage DC mil test

Passed = El Lens 1 st

Passed > Lens 2 test

Prssed = Repeller test

Ppsged -= Electran ensrgy 125

Prssed = AMP 1ot

Passed -= E Filement west

Check maximum henter cument and hester watinge
Max Henter Cumrent = 1,31 Waringe = 30,35
Spurce henter wittage mezsures CH

Prased -= El Heater 1052

Passed -= El Source 1w

Prict Dinle: 23 May 2023 12:85:58
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Tangat Compound Rapan for #1 from ofn 1 pgdi1 ams

Frim Dmea; 25 May 2023 12.67.08

Target Campaund Repart for &1 fram alnipgxma

Bample: ID: amipg Qperatar- TU
Insirument iD: Bruduar SCME #1 Laat Calibratian: 2811/2567 1555
Measurernent Typa: Ama Galibration Typa Exlernal Sandand
Acquisition Dati 236/2606 11:52 Data Fie -2XopR0Z oM 1 pg.ma
Cadcuiation Dute: 23/5/2566 12:55 Mathad: #0\pm202 s _ptv. rith
Eample Typa: Aralysis
1Inj. Sample Mobes Mane
Sompaynd Indsrmation
Paak Mama: OFN
Result Index: 1 ‘Compaurd Number: 1 CAS Numbar Nane |dmntifiad
\dertfication
Search T HEM
Ratention Tema 6D +- 0200 3680 min Pass
Meatch Resaill A,
Ineearaton snd Quaniiahon
EmnEnﬂ 2720
Calbratian Equatian Average
Area == 5060 Pass
Haght B4T3
Amausi (Canc.) == 74 Counts Pass
Quan | ZT20 {[+) 50.0:300.0) I i an 1 "3.580 m
11 1
1007 B
IR ]
o) 1 e b
50 E
]
50 J 28 2q3s4m.248 272
1t ., 80188, 053
(] b
50 e 1de 2o 2o rmlt
41+ . Fiafarnrics Gpsaram Tor GF W
Scan: 314 RT- £ 110 min
100% E
E X
é 34 .
204 -
s F
5] 2=
104 H
. W
T F 1 13 I T T I
3 3 s s 3 T
B . LR
0
wenanslumunu

Piint Dt 23 May TRET24

Target Compound Report for #1 fram ofn 1 pgl02 =ma

Sample I oénlpg Operalos: TU Sample 1D o pg Cparmtar Tu
Ingtrument ID: Bruker GCMS #1 Lasi Callsration: 25/11/2857 1558 Inetrument i Brer GL/ME #1 Last Calibration: I0/11/2667 1555
Measuremert Tyge Area Caligratian Type: Extamal Standard WaasLremant Type Aned Casibration Type Extaerad Standard
Argiduition Dale: 2WE2558 12:06 Data File: _opR023aln pgld 1 me Acquisition Date: 2M/EIAGS 12:19 Data P --0p202 Vafn ipgld xms
Eaicufation Date: FUBTESE 12:85 Matrod eAgmIA23de_pe mih Calzulation Dale: TSDS58 1255 Mehsd & 'ulpmI023e_pév i
Sample Typa! Analysis Zample Type: Analyss
Ini. Samola Motes: Mans Iry._Sampla Mcsas Ning
Cempaursd Infermpficn Cammeund Information
Preak Hame: OFN Feak Nama- OFN
Fesult Index 1 Gompount Numbar: 1 CAB Numbar: Nana inenithed Fessull Index: 1 Cempound Kumbat: 1 CAS Kumbsr Hese Inenifiag
lgaratieatian Idzantficaben
Actual Elatus ERrematar Soecilicalion Actusl IR
arch Type ighast Search Type Fighest
Hasansan Time 3680 #0200 JEET min, Fass Fealenitian Time 3880 +- 0.200 3,880 ik, Pass
Malch Resut HA Maich Result Yy
3 = Imagration and Cusaniiation
Gusn lens 2720 uan lans
Calibration Equation Awerage Calbratian Eguaticn "
Arma ==10 TraB0 Pass L] == 74850 Fass
Huigit E4255 Haight 70070
Amount (Cane) g T8 Counts Figs Amount (Conc.) suil 78 Counts Pass.
[ X ; : 1 Sampie Gpecirum fof Soan. 182 AT, 3650 min BC
Cuar; 2720 ({+} 50,0-300.0} Quan ; 2720 ({+] 50.0:300.0) | B 83 {2 Ae bt B0%) in1pg0? e
s P
o TEY -1
B 4 s0ud -
75
50 25% w01 767 -I
ol L & 1 % i
E W 1 e 250 rn"'l £ R
rancE Spacirum for GFN Farence Spacirum for OF N
* |s=m 314 BT, 4140 min. Scan- 314 BT 4110 min.
100 9 4l q o0 B
e
& 3t i I T § 5% 5 i
S0 E 3 1 sowd 4
5% - FITR ~
0 o = T
£ 50 wa e oz abo ! 2 s Es i1 & W e 2 b =
E.Ls Faw Sampis Spactrum for Scan: 192 A1: 3,680 min, Ls W Sample Specirum Tor Sean: 102 FT: 3.880 min
= BP 62 (7 B00e+6=100%) afn pg0d1 ams = v 1 1
o 100 e =
b 1) 71 385648
5% - 754 -
5o s - LU L <
[ — a A LN 1768 A 13808+
5% - 284 E
o M 4 i A
P T P— T L4 T T T T
T T o R s 34 5 g d7 o b dn T 5o W b 2 T
v .
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Frim Oabe: 23 May 2023 12:57.36

Targed Campaund Repor for #1 from o ipglG3sms

Prinl Date: 23 May 2003 125747

Tarpel Campound Report for #1 from ofn1pgdid oms

Sampie ID: ofnipg Ciperator: T Sample ID: ofnipg Opemaior TUu
Instnamant I0: Bruker GGMS &1 Laal Callration: DA 12557 1585 Irigtrumant i Bruker GC/MS #1 Last Cafibration: A1 12867 16:58
Measuremant Type Area Calibration Typa Extareial Blandsrd Mazsuremert Type: Araa Calbraton Typs Extedresl Slaredard
Apquisitian Daba; THEEEAN 12:22 Data File _op2023afni pg0da.ame Acguision Dale: JUEIEER 12:48 Diarta File - ap202 3afn 1pgios xms
G jon Diate: FNEZEE 1255 Method: e UUamE02 3 _pov mik Calculation Date: 23572568 12:85 Misdhod & ulpm 2023 _pee ik
Sampla Tyam: 5 Sarnple Type! Analysz
N Kane Inj. Sampla MNotes: Hiong
Camseund lnfarmaton
Peak Mama: OFM
Compeund Mumber: 1 CAS Numbar None Idenbfied Rasult (rdu: 1 Compountt Humber. 1 CAS Mumiber: Hone Ideniified
lmsntification
Axlual Stafus EﬂlﬂF Sctual Eahs
Hgrieal Search ighest
3680 +/- 0,200 3880 min Pata Relertion Time 3880 +- 0200 3880 min. Pass
LS Maich Rasult BA
Inizgration and Quanitalion
n Actial Saahss
) s 3 L fea zan e TZ0
Calbraticn Eguatian Average Calbrasen Equation Auerags
Area ==1 75512 Paas Argi ==10 Lk Bass
Haeghl BTETT Haight 57348
Amaunt {Cene) ==q T8 Caunés Pasa Amound [Conc.) =0 BS Courts Pass
9 owsn; z7zoe so.030000 = : Chuan ;2720 ({+) 50.0:300.5) mpla m for Bcan; 187 R1. 3,678 min, BG
BP 59 (7.067e+8=~100%) of1pgl0d.xms
5 =
T.iTesE
& . 50 .
25%1511 138,068 -
504 4 4
L a -
o 180 o 2 2k J
mE
Rl T far
40 - Scan: 314 AT- 4,110 min
101 =
304 -
& 8% . é
30 B =
25 = 269 =
204 -
i { ™ % :
5 i E ok 2l 2 ! Es LI
o Sampie P Toe Sean: 1 BA0 min. o E Faw Sample Spechyum for Scan. 192 BT, 3874 mn.
% BP 52 [4.0450+8=100% i 865 (8,11 4n+6=100%) cfni xma
104 B RLT c T oo g5e =
LY T 8, fap
T8 4 TR .
B0 . h'H 50% |
| Fraess ol . 57
25% - 20 1520 -
0% -ILI. i I .J_. i
g e = o T 3 3e 35 a8 37 ! J 1 1 Al
% 4 Js 2w a7 & 3w ":ﬂlnm & o L 2 E: T8 3 4 ES do S
0 v
narsluemugy wenanslumunu
Piint Dale: 23 May 2023 14.06:05 Target Gompeund Repart for 1 fram aln 1 pgdDS s Print Diale: 23 My 2023 14:06:18 Targst Campound Repart for @1 ram ofn 1 po00E xmE
Bample i amipg Qparame ™ Eample I atnipg Oparaior: Tu
Instrument D Bruker GC/MS #1 Last Caliration: 2801172557 1555 Insirumen |0: Bruker GEMS $1 Lsns Cailbration: PA11172887 1556
Mpasuramant Typa: Araa Calibration Typa: Eswtamal Standard Maasuramant Typa Araa Calbrafion Typa Extamal Standerd
Acquisition Dats: 252568 12:58 Data Fie: _op202Fialn pglas sms Acquisitian Date; 23/52458 13,12 Diatw Fila: -op202¥afn 1 pg0U8 xma
Caiculation Date: 225555 14:04 Wathad- gm0 23t _pe mih Caleuiation Date; 23/3r2556 1404 Msihod Eluam2I23e_phmth
Sample Type Anabysis Samiple Type: Analysis
Inj. Sampls hioes: Koo ﬂ Samoks Fobes: MNeng
Semeaucsd Infamalian Campaund Infarmatian
Paak Name: OFN Paak Nama OFN
Resull Index: ; Cempound Nimber 1 CAS Numbar: Nane Iderified Rl Inadax: Compound Kurmber: 1 CAS Number None Idertiifiad
Henifficatian lg=riifcatian
Soacification Aot Stabus Eammater Soacilication Actual Elaiis
Search Typs Hangu Saarch T Highas:
Redanticn Time 3880 - 0200 2682 min. Pass Ratenticn Time 3880 +- 0200 3880 min. Pass
Match Result M Match Rasult My
Integration and Guarttation Integration and Quanigalien
Paramte Actusl Status fiar: Actual Sintus
Cuan ons 273, E‘!%E 7
Cafibration Eguation Calibratien Emustion Aarags
Area 2210 7398 Pasa Ara ==10 B3551 Pass
Hegt E3t4z Haighl H282
Amaunt [Dene.) = T4 Counia Pass Amount (Cong.) = 84 Counis Pass
Cluan - 2720 {(+) 50,0.300.9) Tk Gpecium for can. 183 AT, 3862 min. BG Cluan : 2720 ({+) 50.0:300.0 ! min. BC
BP 58 {1 3dde+@=100%:) ofnipgO0S5. ams EF ams
1% |50 = B 100w
B0+ B idad
7% . Tan -
0% - 704
by 1 25w a2m -
% 1 50
E ha LE
aH = rence Specirum for OFM
Sean: 314 BT 190 min Ll
100~ E
TEH =
3 1 o3 3o
Bir .
245 e a0
#H —4 o
5 Ei E 180 e 2o 28 m,l_ 5 £l B 1o Mo ah 2k m:!
e ;mmmw Tar Scan, 193 RT. 3.682 min. | am - - E&mhﬁb&c&mfw&m W RT. 9.678 min.
LE = 1
1 o e 100% =
A WTE 1 _ 74 2]
TEH - 754 E
J 504 sy - L‘“ i i
M lnd . PE H—A A | a =
244 . 25% E
. P — i
) I 1 T 1 T T T ] T i T, ! T )
£ 4 )
T 5 0o W 0 2o ] d3 3% 15 38 37 a8 8 40 & o 1o 0 2k A
' '
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Print Dt 3 May 2023 14:06:28

Targst Campaund Raport far #1 fom ot 1pglo7.ams

Print Date; 23 May 2023 14.05:55

Target Compound Repar for #1 from oin 1pgl0E.xms

Sampie ID alnipg Operatar: TU Sampes D) ohlpg Operator i)
Irstnumnent 10: Erukar GOMS #1 Last Cafibration 26841 12557 1555 frsanmant 100 Bruker GCMS #1 Last Calbration; DANREST 1555
IMeasirEmant Type Avea Caiibration Type: Eiternal Standard Fsasurement Type: Araa Calteation Type External Standard
Arouasition Cate: ZARI5AE 1335 Data Fiia; . EZ0ZIein 1pgooT Ems Acguistion Diata ZNEI5EE 1338 Data File BpR0Z3 0 poO0E Xms
Calculation Date; Z3U6/2566 14:04 Methed &\pm202TEs_piv. rih Calgulation Clate 2E2556 14:04 Methed. eMulom2023ts_ptv,me
Sample Type: Mnatysis R Typa: E
Inj. Sample Notes: Nors Inj. Sample Noies Héana
Compeund Informatian Compound Infarmalion
Paak MName OFN Pagi Mame OFp
FoaBult index. 1 Campaund Namber- 1 CAS Nurnber: None Identified Result Inden: 1 Gampound Numbssr: 1 CAS Number: None Identitied
|niificaton |gemifization
Specificaticn Actug] Stalus Parametar Actusl Slabuy
Saearch Typa I-igoﬂ Saprch Type E
Reteniion Time 3,680 +/. 0,200 3882 min Pasa Redgnbian Tima 2480 +- 0200 3479 min. Pass
Match Result N Mabch Resuft MiA
Integraticn and Guartzation Inteqration and Gugnidalion
Quan lana i??.u s 5 &-n &- 70 e
Calibration Equation Average Callbration Equation
Aen ==10 B5509 Fass Ama »=10 T2BEZ Pany
Hesight B4454 Huight 71827
Amaunt {Sane.) »=q 53 Caunis Fast Amount (Canc.) =0 73 Caurds Pass
Cnsan - 272 0 {(+) 50.0:300.0) JEample Spacirm, for Scan: 152 F1- 3881 mn. BG Quan | 2720 {i+) 50.0:300.0) ipte Spmctrm or Gean, 192 K1 3,600 mi, B |
EP 58 (1.6248+8100%) ofntpg0T xms 58 [1.801046=100%) ofnt xma
T ) E 70 4 1w 8 =
1. . e
e T v B 75% E
B0 - . 4 sow -
o ]
50 - - 25%] 3z8128,328 72
zwla 523 |. YA S
i i 1 Fi) I A
& LT ﬁ b 7 & 8o % ato 2o
40 - Filerence Spectum far LF b Terance Specirum Tor GFH
314 AT, 4 110 min : 314 BT 4,148 min
100% ] e A J 100% E
E 1
é " e - g TEN o -
- 528 a 524
B0 2 Bak- e
B 3 A
254 - 25%- 4
20 - %
E- | Ei E 140 1o 200 2k 20 5 i
b - 1 pecinam for 3 g T min.
- =
rmm%lwwm'_-
10 b | Bl e 104
5% -
0% -
P | A 58 ==
oo 1.58a+E -
il 1R
B T T T L T '
33 24 35 35 37 IB 99 40 S L % R S 1o 1lo 1.7 200 ik
V v
narsluemugy wenanslumunu
Frnt Datn: 23 May 2023 1406045 Tanget Compound Repart for #1 fram ofnl pgdl8.ame Prini Date: 23 May 2023 12:28/11
Sample - ofnipg Cperator: TU Chromatogram Plots
Inglrumand 10 Bruker GCMS #1 Last Caliration: 241 128ET 15:68
Measarsmant Type Area Calibration Type: Extermal Slandani File: @ iipm2023\0p20230in | pg xms
Acquisition Diate: 23/572566 13:51 Data Fila: .op2023\af 1 pghos xms Sample; cinlpg Oparsior: TU
Calcuation Date: ZANIZEGE 14:04 Mathod: &m0 IE_ptv Mt Soan Range: 1 - B85 Time Range: 3,00 - £.00 min Dadn: ZUE/2506 1153
Samiphe Type
Inj ke Mo Nons i TIC; aipgams; Filered ]
Compaurd |nSarmaticn
Peak Name: QFN 3.0+ -
Resull Indax; 1 Compound Number: 1 ©AS Numer: hane Igeified
Igeaiification
dtual Stalug 2.5 .
- :
Astantion Time 3,680 +-0,200 3578 min Pass
Madeh Result MA
2.0 B
Integration and Quarstation
Paramater Actual Status '5
Qusn lors 7z =2
‘Cafibration Equatian Avarage 1.5 -
Area =10 78104 ]
Height B4BSS
Amaunt (Cene.} =0 78 Caurts Pasa -
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Prnl Date: 23 May 2023 12:28:31
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Chrematogram Plots

File: e uiom2 02N \opd 02 3t pgld2, xms
Sample: oinipg
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Operational Qualification Protocol Certification
- Calibration Certificate
SCEON Certificate No.: M 848-001-01
with the senal numbar Client name: UHITED AMALYST AND ENCGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udoammuk 41 Sukhumvit Rosd,
GRS 1205 F 01 AT s s
hes succsssdully completed sl crilena lor hardware Operational Qualficaton Prolocol
as datalled i this document, fp 10t
ﬁ Equipmant: P Mharing
Sclan Cartifled Enginast & ”‘3
@ "-? Manufacturar: Matier Tcledo
SoMCHAT POHTONG A M % P. R e Modai s
Name (piease print) Date
Barial Ne.: RESIRETT
Authorized Customer Representative
1D Ne.: UAEWAT 010:2553
Name | Function (please print} Signature Date Order No.: 201848
Operation Na.: FUIBAE-
Customar Address
H-!:d -~ Date of Receipt: A7 Fubruary 2023
Date of Calibration: 24 Faruary 200
Calibrated by i Wt Backbong Approved by . !
Scianini | Mr Muttmpol chari |
‘Bpecistiat, Division of Calibration Laberatory
Dints of |ssus; 24 Pairunry 3073 Respaneibie bor the Tachnics! Managemend Tasm
e e s wraL i ol aE.
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Fublicaiion e, 354307050, Aemsen A, hevambe 2071 PFagnines 38

L5009 Seaman 01 Daeei 105445
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Calibration Report

Certificate No.: 2X01846-001-01
Equipment: Dugital Themmometer with: 8TD
Besplution: 41 Model:-  SevenEasy TH 520 pH
Serial ho:  IRNIEEZN0 IO LIAEWAT.010/2553
Manufacturer:  Mestier Tolsdo
Date of Calibration: 24 February 2093 Paged el 5
Location: [herecsl Cafbramian Laborstary, Matonal Food Instruts
Emvironment Condition Artent Tamperaiun My = | ip
Relative Humidity M o+ 1 W

Condition of this resufts of Calibration:
1. Calortion Mathod @« 1 ioiise method; W-TE-OTS by Comsrisan with siandard themmomster.
~ The Caltration = determined by comgaring with @ known omparatre
frram & standard resstseee thermomets,
Tha temparsture scald in use it this laborstory is the International
Tergerature soae of 1990 ] [T5-50 ),
2. Rafererce Standard ratrumant |
Instrument Mol Serinl Na. | Certificate No. | Dua Data | Threugh
HANDHELD THERMOMETER 1523 1A
Platinum Resistance Thenromater (FRT} S&ITh 77337
Suppart Equipment =+ Levw Tamportury Bath (Micra Bath), Model: 7103, S/N: ASG536,AMGS ANSLIL.

PE-T 6765 | O7-Jurdd TIETR

% T cermficats is travsabie to Irematins System of Links {51 Ures),

4, This rertificate was ceifad anly far the instrument we celbrated,

&, Thas result of calinsrabion was faund accurste as shown on date snd place of caltration oaly,
6. Condition af Caltrateit fbam | Grod

7, Rl of Calioeation | [X] wenout adjusment [ ] st stjustment

FCSD Plovicion, 31 Dates Ni-D-85-

Calibration Report

Certificate No.: 230184 E-001-01
Equipment: Digiai Thermometer with RTD
femhdonr B ¢ Madel;  SmnEasy TM S0 pH

Seral Ha.: 1231155310 I Ne:  UAEWAT.O10/ZESE
Hamfachyer;  Metter Toledo

Date of Calibration: 4 Febnaary 2023 Fage 5o §
Calibration point: 1540, 250 and 350 T
Calibration resurt:

= The probie was immemssrd in oo hath or gy bath toa minmom  depth of 120 mm,
- Description of probe, model : - EfN -
Cmersian of prote @ Dameter 9 mm,, Langth 1

Sheath matenal | Stniess Steel

r ULE* Reoding Standard Carrection Value | Uncersindy
€l Tamperature {'C) 0 L%
15.1 15015 ) it
mo =00 [T [T}
351 35.016 L1 [N
ke

“ LR = Linit Undar CaBbegtinn

Tha repart uncertainty af measaremant: was hasad on standard Lrcarainty multplied by coverge fecor k= 2,

prncling & el of confidence of Approsimatesy 95 %,
End —— M.WIL‘JJ'_

L0 e (1, Catw: 35-0945 '}
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Calibration Certificate
Cartificata No.: LI02101-001-01
Client name: UNITID AMALYST AND ENGINEERNG COMSULTANT COLLTD.
Address: 3 8al Udomauk 41, Sukinmyt Boad,
Rangchack, Prakhenong, Bangiok 10060
Paga inf %
Equipment: P Mater
Manufacturer: METTLER TOLEDO
Model: Sevenliany pH
Serial No.: 1230525212
ID Ne.: UAE WAS DS2483
Ordar No.: 2302181
Operation No.: 230
Date of Recoipt: 14 March 2023
Date of Callbratlon: 24 March 2023
Calibrated by M hmrph Tunmi Approved by I
Scimntist { M Risttagcl i
Bpacialist, Dhision of Galbraton Leborstory

Ome of Issus: 24 Warch 2021 o i T hiiiezinl RCTH S
Trm wm fora Arosatny of {18

Mmhhlmnmvhinmlulmm arird by Pa Thi Lateesgury emeditabon Sctrrs sfect: be sasmand
Thin SoaRBuRiERT Copui bl < e iy ot b Facaabily b mcgriind retnsl serdeds e o e v o A saked @ e
T et st aporstery, Thie cenfae Ty et e REGISERE SRAT PAR 6K STHE ST PR RIS wTEn AR O e
hemal Fred reea

F-O-00R Bevmice: 01 Nt 3-0945

A TS EURRL W E
s s TN
Fourcnon o roemal Doy tery Milone Food e Sl bt
Food icuakisl _sbomony Serece Comer m‘ﬂﬂm
Calibration Report
Certificate No.: 2ol
Exjuipenant: s e Rimslation 081 pH 1y
Marutyciume  METTLER TOLEDG Modsl BewerEpy b
Bartal W g Typac [
0 Ko LME 'wag Iy ssy
Data of Calibratian: 3 bwan S5 Page 3ol §
Lowcabian Crarvical Casaman Laborory, hgangd Faud inrmse
Erreisenmen Costin smblerd Temgeraters; | Z38 £ 08 ) C Ralwmwiuesmy | B 600 %
Condtion of Deuipment: Gond Coaditon
Congisan of ks Resuks of Cafbrasas
1. Cattoir Mt b e et W-CC-003 b zn ¥ g
cactinc rwfrance rarieial {CRM)
2 Sabwivice Shedwits | Seribes Rubiinno el
[ ST Bavtal DM Emutwtare Cartficaie hn. s Qo
1 DO Vilige Catvany rTmenT Faii P F durm 3029
EX Degitni Thermpmpiar EWENT Fubs CC-REOEET-0F 0 Ooigber H133
B3 Thamn-Hpro e WELBTHOGAN T PONPE TE 85066541 1 Sepann ber 223
arified Radsronce Mrimtial et Y, Baivehacions -1} Exple finiv
4 i bt 4 000 Prarasy ph Buftee Sokaicr) armg CRAchen PHHG LS B Frtmary F1E
3y st 88 Prevay pit bt Snitasard L] Pt PHIT LS TE Tatmiarny FI5
228 i bfar B0 Frarady o Bl Sokriar) wrmn EPAchen PHITO L W Py BT
&7yt tartur 7.00 (Sl e bsber St e Caztem TS W Pty 2034
& This pirtBeala s Pasaibie 15 The Iskessatie) Sl & U |5 Uad|
19 fmburetin HA 2 1 thimgh ST TIRSTIS ¥P0SN Laboiakory Acooadiion wf Calsiben o 8000
23 faturraria Ba 28 g HSS-TIE TS §7058 Lanarainy Acmaliinn of Calrien He 8001
33 ieniurrartta W23 e MEC-TIE- T 1PC Latszretary Awditon of Calmmeacn N S0A1
.4 Comifont Ptuwrion Mskinrial M. 2815 28 Fmcustin b Py e e Hared il g cebbrtad
Hmermie:. berreer, ate aerootTater The Saras Sun
Epmniar: a2 carflad 5y CPAhers Lid in memckind i G0 {7034
ara BOARC 1585
58 Cornsfun) Furbarartss Maturn fhe 2 ¥ runain wmux;\ﬁammmmmsmmmm
Bl il 5.7 L5 29 0P 2%, Bl Faf Hi18 L 62 00 S22,

Stndars Scanion pregaraton i ot by CPACha Lic
asemdied | (D 17034 aad BOEC 17078
& Thiw rarifrain wae cifed miy fodm nerume we caliniee.

- TIW8 rem o Calibrvion wms Foursd BCIUNTR B8 BREST) N O B GR35 Eakbnuion oo,
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Calibration Report Calibration Report
Certificate Mot FMEIELA1.00
Equipinant: Bl Mpint Remsletion) DEeH- | 1o Curtificate Mo.: 2303161-001-01
Mamsctarer METTLER TOMEDD Modsl! BewanEmay pH Equipment: CigRal Thermameter with RTD (b Mdaber)
BaiiNa:  TINEREIN Tvme: Barch inz Resohmion: O °C Model:  SeveriExsy pH
L LUAE, WA SRy Serial Mo 1230525212 D Mo LIAEWNAS.003/2553
Dt of 34 Nt ) L= L] Marnifacturer.  METTLER TOLEDO
e [Date of Callbration: 24 March 2023 Pagedses
1. Cabirainm of i Mutar 1 vl Tormunmian Com parmee o 22 T
Morslal 0C okags Basdand hroeaye Incuams Raving [ R [s—— Loeation: erical Callbration Lsboratory, National Fasd Tnstzute
M ) £ ™ Lol Iy Environment Condition: Ambiont Temperature. 25 % £ 1 ¢
o sam v nm 5.0 o M.Iﬂ\!'mw SE M & 5 M
2 A e m s oo
] 177 a0 e am s Too
L] e w A nas am
T o rl Too BB oo Caondition of this resuits of Calibration:
" Py = [ B 2 1. Calitration Method = - In housse method: W-TE-025 by comparsan with sandand thermameter.
M ATT&w 7T " ] 200 = The Cafibration &5 determined by comparing weth a known temperature
i ety B e i am frorn & standand resistance themmometer,
s civilid = b et i) Thit bermperature cak in uise at s MDOrEORY 18 e Tntamatorsl
. . i
1. Caflbration of g Muisr with Slectrode | Merus! Terpewies Comperesten o 23 °C ) Tmﬂl!ﬂhﬂf!m[”‘}m]
o ‘*‘E"E:':' o 2. Reference Standard Insirument -
Masleiterar  METTL LEDD Model! S sb Sckdn
S e T Instrument Maodel Serial Mo. Certificate Mo. | Due Date | Through
THERMOMETER HATRCRCY,
Parfermance of Rlscirads wytem [ Thoes Soel Cflloation of pH 4, ps T e pH 100 i 70 1 sl TE 660035-01 A0-Deee-27 e ale]
Patinam Risitaros Thermienste (PRT) 365 509201 ENSTITLTE
e Aovaragps inibunien Hunmiiey 2 | Uiy i Fidk Support EQUIDMENT | - Low Temperature Bath {TSOCAL-6), Modet: Eurnpa-6 Mlus Basic, S 3415922
B °C [pH) | - [l ir
Anm A 8t = amr 2an 3. This certificate = traceable to Intemational Systern of Uribs (52 Unis).
e b o L L) ) & This curtificate wis cerFed anly far the instrumert we calivited.
D [T 15 [ anaes 280
3, This resuit of calibration veas found accurate as shawn on date and place of calbration only,
L] L ik L) 110

5, Corgdition of Calbrated item | Good
7. Resuk of Calbrabion : E Without acjustmest D After adjustment

P-ES0L] Rewwmn: 0L Date 20-03-83 F-CE-I2 Revision 1 Deoe X-[H-65 ¢

_.-A L_
S%{alihraiun
— = ‘

SPC CALIBRATION CENTER CO. LTD.

1184 5ol Wachimitamsach it 57 Subharwit 1017 Bangchsd Prakhanong Beogkok 10280
Tab +58 U] 21054333 Faor #8680 21834024
wetistie - httpo'ivase spograupcndh

R P e e s Tt . Certificate of Calibration

Equipmant: CORDLETIVITY METER Cotificans R C241E0005
Calibration Report Hals| Lsciass bsuatl Date 75 Ao 2014
ST T 100
Sarial Mo {o 0.5 1EMICARR Jom Mo WAL 1805135 e
Maiiufaciirer Sl Angdyhes Fige Tof 2
Certificate Nor 2302181-01-01 Fracimen Haflel No Mactal LFA1aT Brand:  §iAnaycs
Eguipment: Digkal Thermomster with 8TD (phl Mstar] romtion: in Canditian
Fiesaition: bi ¢ Model!  SevenBasy pi
Seral Moo 1230826212 10 Mo KRAE WS DDA IS5 Cusiomer; Linitad Analyst and Enginséring Consullant Company Limited
Merwtacturer; METTLER TOLEDO 3 5ol Udomsuk 41 Sakhosmivit Road,
Date of Caithration: 14 Mareh 2023 Page B af§

Cailbration point:

15.0, 25.0 and 300 L

Bangckak, Praxanong, Bangkok 10260 Thedand

] Ervironmenl Conditian:  Temperature = ¢ i 2 =
+The prote was immersed in liquid bath or ory bath to @ minimum depth of 130 mm, Ry Al : e
- Descripten of probe, medel = NA& SME N
Dimermion of probe : Dismeter - 3 mm, Length 130 mm,, Calibration Placsc Etwironmunt Laboralony, SPC CaliBeaton Centor To, Lig
Sheath rmasedal : ]
N 1184 S Wanhirsiharmsathit 5T, Suknumyit 10441 =
= i Bargohek, Praknanong, Bangkok 10280 Thalland
e Temperature. (€} el =g
153 14583 -0 o1z Caligration By Wi Kivesahan Suradech
52 ek -n2 oz Calibration Date 26 hpdl 20
nz 9999 -0.2 oIz
The Method used: In house mattad, SRCC-WI-48, Dass o AT 0113508 e 05301-12
Traceability: This certifici cesbie 10 the CRM maintained by DAKKS TR calbratan ooty
Eirough Radomptsr Anaiyticsl Oo_ Ll Camdicaie Ma. 11584 1178 1129
bk

~WLIC™ ; Lk Under Catbratian
e=n T I 2

| Mas. Hamwaan E

The repart uncertainty of measurenaTt was based on standard unoertsinty mestipliad by coverage facsor k= 3,
preseitdiegg & bewel af confidence of appresimately 95 %,

smenmnsan EM] sesssesns

F3-037 Rewmon: 01 Dt 30-09-45 % s ae

oy

~anaslinuay




SPC CALIBRATION CENTER CO., LTD.

S%Eamﬁ[m 1104 Sgi Warkmthamiiist 37 Sukhume 10371 Banochal Fmidunong nghak 10200

I il ol () 214333 Faoc o060 [0F 21 HE-G428

witlrite : hitptwsvespogroupoenctiy

Cancals Mo, - C2418005 Pags Zal2
TECHNOLOGY PROMOTION ASSOCIATION (THAILANID-JAPAN)
Calibration Results: CALIBRATION AND TESTING EQUIMFMENT SERVICES
Befone Adjustment Wl FATTARGA BB B LT A I, BLIANL U ARG, YUANLLANG NANGHOE 10330
Standam Unit Linder Cafibrmean Coverage Fackr iy PRI IR
= = Comectan Lincezinty £ )
Conounhviy Soiuson Resasng (18]
25:04 Bm 261 Som V.08 o F i) 0zz i Corth
R 4 : o (] — 5 o
14 S 1425 niiom “1E: lSam Z00 7a WiEm » L) & Pape: | of 2
— - Certificate of Calibration i
M3 mSem 187 RS 253 mEicm o0 oS S
Equipment : Turtedity Matar
After Adjustment | al aEs pSiem Manufacturar ; Oskion
Stardard Lt Lingar Callbraton Civarags Facior Mosdai : GO
o i 5 Cotrecton Uincertainty | £ | ) e
sreiuc ity Selut Rgafin
ey RAdhO thy Sorlal Mo, | 1120501047
2404 Som 258 LS 4,58 Blamy 200 {+FFs i
i " T p pSiom 0. M, - UAE WAT B56/Z563
MOBA  pSlom M1 pdem 48 HSiom 200 T3 HSiom
Condition As-Recelwed: Usad Hem
ma m3em 10648 m&em 283 mSEm 200 (2] mdiem
Racaived Date - 3T August 2027
Calibration Dats © 0F Bapiembar 2022
Referance Z208-1105WSC-1
Submitted by : Uirtad Analyat and Engineering Conauliant Co Lid
- 3 5ol Udomack 41, Sukwrmil Road, Bangohek,
o End of Cenificats Prvakhansng, Bangok 10280
Ambient Temperature RE £ 25 O
Relative Humidity 50 = 2 %
Cafibration Procedure - In = hawsa mathed | CP-CHI1
hared an diract messurement by
uslng Formaszin standard salution
Calibratad by | ‘Wizralak Sirithean
Approved by | L
Apareead Signatary
(/) Malee Butkrien
§ ) Saithip Meangmal
¢} Wamkom Lemgagiraboul
Eniis Date | & Septembar 2022
R L T S Wi e o wi ey
gy sl e el ol Cdlboesre e Eripwean Yirris '
: enaI lﬂﬁ‘l‘l.l b1}
naslinua n
PO AL

Rl 13 ey 21

A 0003568

TECHNOLDGY FROMOTION ASSCCIATION (THAILAND-JAPAN
ACCHEPR AT SERVICES & LU sT CALIILTTON A% TESTING SERVICES.
SR PATTANAKARS HILAL 5 10 LU NLLA R, 10 ANELTANK TANTIKD 10331

7

CertNo.: Z20HT184
Page.: 20f 2

AP T

THLDITIF00003  FAN. -TTV6 Gl CaLIBMANDS Stan
Condition of this calibration resull
1. Rederence Standard instruments Cart.Mo. Z3MMT13
This cerlificabon is traceabla to the Inlermational Systam of unit (SI unit) thiough Paga. told
Technoiogy Promation Association (Thalland-dsgan), Certificate of Calibration
Instrumaenis Sariail No. I0 Wo, Cartificats No. D date Equipmant | Elachunic Balance
1) Theme-Hygragraph 1103328 1MECHI0 231313 12 June 2023
2} Elctronic Balance NO3ETE 140RCO01 21 Mg 21'Sap 20227 Manifaciurer © Matller Tokids
2, Standard Material - The Fermagin suspension has been prepared gravimelric frem Maodal : XSRS
Material Manufacturer Lot No. Assay RROpNE;L 21D,
1} Haxamathylenstalraming HIMEDIA 00DOEag4T o 65% D Mg, LIAE WA 01002565
2} Hydrazinlum Sulfate HIMEDIA DODOS22014 92 A0%
3, This cenficate & valid anly 10 the sem caibwated on dale and placs of calibralion. Stunted by ;";:" "‘"‘""‘"k':‘“ ‘;‘ih"‘“’“l‘ Cansulant Ga. L1d.
Lidcsmsul ' LT RCEI'I.
Callbration rasult ::":m 't?;:h"m'
Performing five - Formazin suspension standard curve by using 020,100,400 800 NTU
Turbidity Mater Serial Numbar : 1120501017 Lecatian : Balanes Room
Standord UUC* Reading Uncartainty of | Coverage Recelved ordor : 26 April 7023
Formagine suspension Measurement | Factor oo Dae HE A m‘.‘
Ambient Temparature : 16 G4l C
(NTU) bbbl (ENTL) X Ritative Humidity 30 % b 00 5
i 0.00 0.0062 200 Calibrated by : Man Patterapon ppaiboan
20 204 0:29 200
100 102 .74 2.00 Approvad by : 4'
A0 403 1.5 213 {3 Pomthinpa Tameyakul Aroaoied Siuicey
aog B04 21 220 { ) Maloe Bulkrea
{7) Sl Irnjal
Remark = UUC* = Unlt Under Callbration
- NTU = Nephelametric Turbidity Units Issue Date : 2 May 2023

The repertad uncerainly of measummant wag based on B standand uncarsinly muliglied by o cowerage
faclor k. providng & level of confidence of approximataly 55 %,

xa The Uneertatntles are fie s confidence jiobability of mppraximutzly 835

[

Thivs B e i e

Apprn o i o Corposis Fo(d boss 1) Peyninamsi Cabbosine a3d Fraiing Sorvims

@naslumuny

wensslaumugal’s

a 1174376 A DOS3TO0



B

Equipmant : Electranic Bafanos CortNo.; 2300113
Condilien As-Recalved © Lised limm Page: 2 of 3
Referancs : 245052

Procedurs used --

Calisration 'were conduchad using in-house calbrabion procedurs CP-OB01 aeconding 10 dves)
measuremen mathod against stendard waight
Condition of this result of cal
1. Raferance standard instruments:-

Instruments Madel Sarlal Me, IDMe,  TestreportMo,  Due date
1) Stardard Weigh! Sal [£2 15864 24053 TORCOAT 001022 20 Jan 2024

2, This certificate |8 wild onby to the lbem calibratsd on date and pleaca of calibration,

3. Thig rasut of calibration was macda on roquosied of the poini spacilied by customes.

#. Thin cerlificate | rot carified for Bny commarcial iransacion,

B This cerification = frmceabls (o (ke Inlsmatonsl Systam of L,

Rosult of calibration | ) Without Adjusiment [ * | After Adusimen! by iatamal Callgration

Range cagachy | 9§ o Bt g Resolution  0.00007 g
B g to 220 g Resolution 00001 o
Baofore Adjustment =
Balance Measurament  Coverage
Applisd Walght Reading Carreciian Uncertainty Facior
fa} L fal [£mg ) (k)
L] 7908952 +0.00008 0% .00
a0 G0 HAHE <00005 028 200
Aftor Adjustment :
n of the deviation of waighing maching [(n=10})
Applicd Weight Standard Deviation
1a) af Reading (g }
fil] 0.0000067
200 0.00004

l.anmi‘lu'mugh‘fj

a 1159272

TECHRNGLOGY PROMOTION ASSOULATION (TILALLANDJAIAN
CORPRRATE SERYICES B EQUTPMENT CALINGA TI0 AN TERTING BERVICHE

BRI FATTANAK AMS

VA SO 1B ALK MY

LA b 1 ALY JLANEIKAIR fecin

TEL #0717 MHiT) 4 1dd

Cart, No,. 22T 1480

Page: 1af 3
Certificate of Calibration

Equipmant | Hat S Ovan
Manufaictirar ; Mammert
Modal | UF 55
Sarial No, | B8 1650
D Ne. = AL WAD 027155
‘Bubmitted by : Unitad Analyil end Engeiearing Cansallant Co.Lid.

3 50l Udomeuk 41, Sukbumyil Road,

Bangohak, Phrakfanong,

Bangkok 10260
Location Lab Flear 2
Racalved Ordar : 18 Oclober 2022
Calibraticn Date ; 18 Celober 2022
Amblenl Temperature {:@s101"C
Relative Humidity : {50430 %
Calitrated by Prescha Hiahib
Approved by : 4. g«.‘i

Approved Bignaiony
[ ) Pomibicpa Tarmeyakul
[ | Malee Butkrues
1) Sumit Imial
31 Ocicber 2023
fidemer probabilicy of upprecimitedy 4%
i L}
nenslumuny

A DD4BE0D

B

Etqusipmnnd : Elecironie Balance CarNos ZIMMI13
Condifion As-Recefved :  Used ltam Page: 5 of 3
Relarence ; 2304-DA5BOC-2

Result af calibration

2, Effect of off centes loading
A mass of 100 g was Haced to variods pesition on the pan,
Thie wesghing machine mading arer chlaned is given in he tabia

: Maximism dilfsrence batwean
Fosltlon 1 Position 2 Pasltion 3 Position 4 Position 5 off-cantor and central loading
el (a} (a) ta) tal (g}
0001 =Dp0om L0000 =0.0001 -0.a03 0.0001
3, rimal value
Balanca Mexsurement Coverage
Applied Woight Reading Carmctio Uncertalnty Fagter

(@) (al ia) (2emg ) (k)

Unioar LLoooa0 000000 LAY 211

Q.05 b.odE30 +0.00301 Db .09

L8} D.pagaa +0.00001 005 207

1 1.00040 0,00000 0018 204

E] 6.00000 0.00000 0026 Z00

20 20,0000 000002 0.045 200

] 50.00002 000002 0.080 200

B3 EQ.00a02 -pU0002 o185 200

100 1000000 00000 LS 200

150 1400000 (0000 [ k-1:] 200

20 1908.5890 +{.0001 029 200

The rpaned uhicenainty of massuremant was besed on a standard uncersnty mulolied by & cowarage
factar & | providing a fevel of confidence of approdmetely 85 %,

-alp-
1
wenisluau
a 1158271

Equlpmant | Hoit Alr Tven Cort. No.: 22ThH490
Condition As-Recalved :  Lsad Rem Page: 2af3
Roference | 2 0-D5TS0C-1
Procedure Used -

Calibration were conducid ueng calibration procecurs CP-OTOZ according 1o direet messuramenl
method wish Data Aoquisition which connactad with Reslstance Temperalure Deleciar | RTD § and
Themocouple Type T

Tha lemparature scaln used wis based on ITS-00.

Condition of this resytt of calibration

1. Rpfarence standard Instrument-

instrument Mogsl Sarinl No, o, Oue Date
1 ) Dala Acquisilion AT MY4I0Z1 B3 22N 10 Jan 2023

2, Thiz cenficale is valic only ko the ilem calibraled on dale and place of calbration
3, This cerfication is receable o the Intematanal Systam of Unil.
Result of Calibration ;- {71 Witheul Adjustman

Funclion of UUC* = Tamparature Sourca
Fresh air setting ; Closa Enviranment during calibration
m Beginming | Finished
A ; Tesnp, [ °C ) 28 a0
é REL. Humid, | % ) ar an
| ¢ _? [AC Supgly [ Wolt | =2 220
”
H E e A Raf, Std. I Mo.;
T /‘ Callbration Paeint
e, L a
= i Position :| {104} °C | {140,180 ) °C
*——w—ﬂ
1 TB.04RTO-01 | Zh-04TC01
2 1B-04RTO-02 | 21-04TC02
E 1B-04RTD-03 | 21-04TC-03
Progie Installation Detalls - Dmanalon of Chambar - 1 1B-D4RTO08 | 21-04TC-04
a= 80 am % 05 m 5 | \ED4RTD05 | Zi-MTCO5
b= &0 om W= 040 m 8 | 1BMRTDO8 | 21-M4TC.08
= 80 am Lo .. 7 1B-DARTD-O7 | 21-04TC-07
Copacty = opsy  m a 1B-MRTD08 | 21-04TC-08
orel] | 18-04RTD08 | 3104TC0B

I.ﬂﬂﬁ"l‘i"hjﬂ?‘l.lﬂ%“}

a 1133252



Equlpmeid © Hot Als Owven Cart. No. 23TMI4E0

Conditlan As-Reclved | Used [lam Pago: 3af 3

Rafarence | ZZI-DSTSOC-1

Rosult of Calibration :- (%) Without Adustment

Function of UUC* Temparalure Sounss

Fresh air setting - Clasia

Callbradlon | - ULE* [T Temparatire Temperatura Cwaral m.mle Covarags
Point Beiting | Reading Elabliny unifsrmity Warlation | Factor
] LG} [*C) ("G} "G ["C) [£5) K
140 1048 104.8 0081 13 1.7 D42 2
140.0 1400 140.0 0.14 23 24 1.1 2
140.0 1800 160.0 021 35 a8 13 2

Calitiratian Moasured Temperatura | °C |
Point Position
(=] 1 2 3 4 5 L] T B B raf)
04.0 103,076 | 2030TE | 103TTT | 104134 | 4EST | 104426 | 104.092 | 103.928 | 104370
1400 136198 | 1351688 | 130808 | T38.560 | 140,066 | 138622 | 138283 | 130385 | 140382
1800 177,800 | 1TR2ET | 1TRE43 | 1TATES | 181.017 | 180083 | 1TR40E | 17TA.743 | 181378

Avorage® | The gvarags of 30 valuas n sach pasilion,

Tamparaturs stabiifty @ Ona-hall of |e graates! masmom dference of messured emparatune at any one saem
Temparatura uniformity | Tna maximum difemsncs of messured tempermSires ol ary sansars and the moasured
tmmparatine st the mfaroncs Dcalion which dre oDsansed sl e sdme Ume o af as dose an cosendation ime s
posaibin 4o dolmmming tha imparature panam or homogenaty within the chamber urder stasdy-slate condilions,
Overall Variation : The Diference of the maximem and minimam meagunad Empsnatuies ieoughout phesreian
ULE® = Unil Linder Caliaratan

MNote @ The repotted uncariainty of measuemen was noluded stabdily and axslicad urifarmity

Tha reparied uncerisinty of messurement was bassd on a standard unoortainty multipled by 3 coversgs
factor k. praviding & level of confidence of apareamsialy 95 %

-olo-

wnms‘l:imm%»l

a 1173251
Ty
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—r
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Calibration Report

Cortificate Mo.:  2302827-D01-01

Equipmaent: Elertoric Balnos Manufsctaren  MITTLER TOLEDD
Hngsl; HERITH Resnlition: 00031 g
Serial Mn.; CLITRISAT 1D it AL WAE G156
Capacky! 1 g
Date of Calibration: 17 s 2021 Fage 2 o0 &

Environment Condithon: ko Tempershn 204 2+ 03 °C Felsivebumidt; 414 = 03 %
Place of Calibration:  Basnce room [Water Asslyais Urel, UMTTED ANALYST AND ENGIMEERIMG DOMSULTANT COU, ETTL

Condition of Equipmant Good Cordzon

Condition of This Results of Calibration:

L Colfration Meibod: WL Method W-AA-001 |-House Method bases on UKAS. Lab 14 1 2013

1L Sefarence Sandards:

Beference Standard  Model  SerialNo,  Cafibrated By Cerfificate Mo,  Dus Dote
Strded Waght Cam 2 g b B0y BEISSEISTE T MRIIEE B apnl 2034
Instrument Model  SeriaiNo, Cafibreted By Cerfificate No,  Dus Dote
Therme- g Mater BIBHL AFLETH 01520 sty Rebem QRZI-[HES 21 Fenary 2034

3, This certffieation Is tracesbie fo 51 UNTT

A, This cerrfenste was certthes] anky for the ssrument we colbrated.

5, This resuit of caltbration mes found accucsie 26 shosm osodate and place of cofartion only,
Calibiration Results:

1, Repeatability of Reading:

Pl Wl (g | Sarelied Preditin sl Radiag tad
e £ B0y
e n.oogps}

. Off-Center Errar:
A megs o 108 g wes placed and mawsed 0 vanous DOSTOn on pan.
The haisnce reading chosined & ghen in the isbls,

5. G
5
3 g

1 1 3
L g W)l g ¥|d g
A08.8007 | 1000002 | 100.0037

F-C5-017 Reviion: 0L Dote: 2040463

e
: T T _i'«m':’__‘.',‘,\\.r“*
i Lahorary Seves Ce giﬁw?ﬁiﬁﬁ
Calibration Certificate
Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Soi Udomsuk 41, Sukhumyit Road,
N et Kok 10260
Puphiald

Equipment: Edoctranic Balance
Manufacturer: METTLER TOLEDO
Model: HSR204
Serial No.: 117635043
1D No.: UAE.WAS.012/ 2564
Order No.: 2302827
Dperation No.: 213021827-001

Date of Receipt: 10 May 2023

Date of Calibration: 10 May 2023

Calibrated by MrManas Somsak Approved by 1&2
Spacialist { Mr.Pharaphal Tisngt )
Mansger, iwision of Callbration Labaratary

Date of Isswe; 18 May 2023 [Respansible for the Technical Managemani Team

The uscertainties are for & P By af' y B

This Cenficate = issued i SCCOidansl with I condiions of accTedRaton grafted by e Tha Laboritory Accreditation
Scheme which s assessed the mossuremont capabilty of e abaminry and its Eaceabilty b recognized rational
standsrchs and n the wnits of messurement realmed ot the comespancing nabional sandars laboratory. THS BARCATE may
ol b ragrodiced other than in ful escept with the prior wr©itten spproval of the Natonal Food Institute.

FC5-000 Basiior 01 Debe; 20-04-65

AW TG

i 1S q ;-‘::
"6-’;.:\.»"

voloprant faaoral Food rarns TIBI-TiS 1T
e CATIRMATION D21

Calibration Report

T pm———

Certificate No.:  2302827-001-01

Equipment: Bertrne Belssre Mmmufacturer;  METTLER TOLEDD
Motk KSEN4 Resciution; 05000 g
el Nes 11415 10 M0, AL WAS D12/25H
Capacity: I3 g
Dt of Calibiration: 10 Mey 23 Fage Jofd

Calibeation Results: (Continued)
Calibeation Bangs:  0- 2005
Calibeation Adjustment: Intzr Calration
3. Departure from Nominal Value:

Fioiral Ve Starcand Ve Average Rendirg Corectios: noorimy Coverage Focoe
[ | L ] g1 L) [ D ) L]
Unisad 500000 20008 £00e0 000885 |

oo £.6100 s £0080 000MEE any
iy £.02301 2.8008 FIC R LOEHEE w |
ooy B.DSI00 (1] B0 ey m |
o1 21000 2.ams 0080 Doodoss 3 1ot |
B 5.m0g] 2308 £ D005 i

1) T EHT LY. 2000 0005 103

1 LD L5008 20050 D00HBE 0

i oo 13008 2000 0003088 |
1 Xp00ed 13008 0080 L0087 am

5 5. b006e 58008 B30 L08EY g

10 1035001 L0HK 0030 0020 209

n ;o000 00900 20030 [ im

30 b E L R S ] L L] am _J
40 - I #0309 00 AAEY |
45 500005 50001 £0050 a800E3 gy

F5-012 Revison: 01 Date! 20-04-53
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Pt i s L orivaeoy Srues B e
Calibration Report
Certificate No.:  2302827-001-01
Equipmant: Electrani: Baianoe Manufecturer:  HETTLES TOLEDD
Hodel: XERI Resolution: 00300 ¢
Serial Mo1 CLETEIEM3 1D Mo. LA WAE D125
Capuciyr 230 g
Date of Calibration: 11 Hey 2053 ey
Calibration Results; (Continued)
Callbration Ranae: 0 - 200
Calibration Adjustment: Int=nal Cafbration
3, Departure from Mominal Value:
MmNy VeiE Stancar slee WwETEge Enadg Camezzon Urcestainty Crveage Face
L= L g1 Lol Log g ] i
= S000HY 500038 00008 003611 im
55 EEON5 A 40008 i 0h] |
1] &0 0008 &0, 0008 00008 000612 im
] SEES 50000 0008 L 1
m 0086 Mo -8t [Hee] 1m |
™ FL.5008R 50003 .50 o im |
] B.5008T .00 E 0o m |
L] Lo 5] 4501 L0614 L
] L] L ] ko I T i
198 100 09008 moge | -0.000% 000816 im
12 12005005 1 0HE 00001 000318 100
15 150 09003 150 090 10008 L0082 im
i 200 03015 200033 30 [0 L

The nepored uncertainy of massuremest was breed on 3 Sandand uncarimety mkiplied By a cowerage tacar &
preeing m beeed of cosfidence of spErimiey 35 %,

F<5-012 Restsion: O1 Date: 20-04-65

Egueipment : BOD incubator Cort. No-: 23THZ40
Condition As-Recalved ©  Lised lam Page: 203
Reference ; FAMR-LRETOT-1

Procedurs Used 1-

Calibration ware condicted usng caliBraton procedurs CP-0TE2 according o direct maasuremant
mthod with Data Acquestion which cormected wilh Resislances Tamparaturs Desecsor | RTD |,

Tha

Immporature scale Used wes besed ury [TE-B0.

Condition of this resulf of salibration

1. Relerance standard instument:-

[nstrument Madel Serinl No. Cert. No. Due Date
1 | Dt At 349724 MYSTOI37 1 22LK8a 2 Jul 2023

2. This
3. This

partiizate & valid only bo the ilem calibraied on dale and place of calibretion,
cefffization is receatln io fin Infernational Systam of Unit

Aesult of Calibration ;- £ ) Witheul Adjussmant
Function af UUC™: Temperaiura Sourca
Frosh air satiing : Not Avaliabea Enviranmaent during calibration
m Beginning | Finished
Temp. | "0 29 3
REL Mumid. { % | 53 E7
AL Supply | Vali ) 22 2230
" R, Sid.
Poaktion 16 Na.:
1 2Z2-18RTD-21
2 18RTD-212
3 1BRTD-2/1
Proba installition Detnils : Dimension of Chambar - 4 1BRTO-2M
ar M am oe par  m 5 1BRTDO-2/5
bs W @m W 12 m ] BRTDO-2E
o= M an H= 12 & [ 18RTO-2T
Capailty= 088 8 18RTD-218
9 {rsl] 18RTD-219

Lana'ﬁ'lzimuqﬂ‘w“ ;

mAgAArET

TECHNGLOGY PROMTION ASSOCLATION (THAILAND-JAPAN)
IAVHPTHATE SEMVICES & EQUIFALINT CALIBEATION ASH TESTING SEHVICES
mrERTIL

LA AT RN AR AR HOTALL AT il 4 ], AL

Pt R T

TR @ TR ST e —

Cart. No.: J3Th24S
Page: 1ol 3

Certificate of Calibration

Equipment | BOD |reubatar

Manufacturer : =]

Maodsl | LIC4. 320

Sarial No. | TAURCAS0 3201

1D Ko, | UAE WAD.01EZ561

Sulmitted by © United Analyat and Engirmering Comsutiant Ca._Led,
3 Sai Udomsuk 41, Sulkhumil Road.
Bangohak, Phrakhanang,
Bangkok 10260

Location ; Lt Floor 3

Recelvod Order - 15 Fatbruary 2023

Catloration Date : 15 February 2023

Ambient Temparature ; [28=2101°¢C

Retative Humidity : (50400 ) %

Calibrated by : Prasche Hianhib

Approvad by Wk, -

Approved Signatory
| ) Pomitippa Tamayskul
{4y Malea Butkruan
| ) Siwit imiai

Issue Date - 24 February 2043

The Uncertaimbies are for o confidence probatiliy of approcimately 95%

enanslumuAu
A DD51478

Equipmant : BOD Incutalos Gt Mot 23TM248
Conditian As-Reclvad ; Uned lham Page: 3¢ 3
Referance : FI0-02FI0C1
Reault of Callbration :» [ *) Without Adpstmant
Funetion of UUC* Temparature Source
Fragh uir seifing : Mot Avallabin
Callbrstion | UwC* e Twmiparature Temparaturs Cwaral Coverags
Poirt | Beiting | Resding stabiny undloemity | Variation | | Fagtor
1'e) oy | ey {+'c) 1oy tg1 | (=) k
200 20.0 18.3 0.32 057 10 050 2
Cafibration Measurad Temperature | °C |
Peint Paositlan
1’6 ) 1 [ 2 T 3 T & | 6 [ 8 | T | & [ 8ty
2040 20088 | 10616 | 20386 | 19976 | 19.873 | 18838 | 1o.k37 | 1Bl | 1984

Average® : The average of 30 yaluas m aach position,

Temperature stabiity : One-hall of the greatest masmum diterenca of measumsd empestune ob any one sensor
Temperature unifonmity : The maximum difference of measued ampendiunes B2 any sensors ard thes messumesd
temparatre at the reférenco jocation which are obsarved at the aama fima or ot s dose an oisersation tme as
poasinle io detarrmine the mmperature patiern or hemoganesty within the chamber undes sleady-siste conitions
Crearall Varlathon | The Differance of the mmdmun snd minimam measured tempersiunes Troughoul oiaesvalion
Uue @ Unit Under Calibestion

Note | The fepanied uncertaindy of measuement was ncluded stadilly and exdudad unifammity .

The reported uneerdainty of massurement waa based on 3 standarn uncarisnty mullipied by & souerags
facior k, praviding & level of confidense of aporosimatsly 88 %

-alo-

oo Taly
enanslumuAu

01148512



N‘H” HANNRN  Hanna Instruments (Thaland) Led. <5500

instruments 4o R
Hissykmang, Benglek 10110 Tl 02541 4190 Fa 25014100 0.

Cernificess Mo - HIT-2113-0343

Page: | of 2
CERTIFICATE OF CALIBRATION
Equipment : COM3 Test Tube Hemer
Meter Model © HIES9800-02 Serlal N HO185001
Tube Hoater ; 25 Vinl Capecity Accmrscy:  +2°C
Temperature Range : =10 fe o 160 P Temperature of Reaction 1 |50
Amblent Temperature : (25+3¥c Reebathve Humddiy : {50 2 13 1% RH
Munufneturer : Humna Irstnimesnts Mhadle i ¢ Ruomania
Condition As-Recelvul : Used Produce Reference ;. REZINX0Z
Csinmer name : United Annlysi and Engireering Consultsnt Co,, Lid,

3 8al Udomsuk 41, Sukhumvit Ral.. Bampchok,
Pheukhanong, Banpkok |0260

Hocetved daie : & Murch 2023

Cafibrate date : 10 March 2023

Tasue date 20 March 7023

Calibrated Locution : Hanma Instraments (Thailand) Lsd.

Calibration Procedure : Thiz calibrsior was conducted by using in-house: calibration procedure
CF04 by using oertified reference muterial

f Ms. Pickit Pettbony 9’/_//'
Callbrated by 1 £ Mr. Takkapob Pentisan Approved by:  Mr. Anun Stwanchaisakul
O Mr. Channurong Seinak Authorized Signaiory
THANNRA
e it
Thes certificats wis verlified anly for the imstrument we calihreed

“This resuly of caliratson wis found accamie on date snd place of calibrstion anly.

*# This certificale may not be reproduced ather than in full, exeept with the prior wriinen **
epproval of the head of Hanna Inssnemes (Thailand),

Lﬂﬂﬂ’l‘i‘him‘l.lq&l

Cemiflcate Mo, : HIT-T13 124042

|HkNNk

instruments Puge s 20 2
Condition af this calibrotion resul
Reference Standard Instroments:
Instruments | Model | SerialNo. | Certificate No. Traceable
[t Acquisition |
JETA MYH065265 | WEIHT-0651 WK Elecirie Ca., Lid.
Swirtch Linit
Calibration Resuli:

Messurement Temporature Seurce Accurwcy for COD Heactor
Copocity | Nomingl Valos | Average Value | b Uncertainty e Taleranee of | Aceeptance
Visl) (7] 10y | [ ] e ek Criterin

25 Vial | 50,0 1503 | (151} | Pass =i

Frgure: Shirws the locatios of the iempersture sounce.

[RE] 1240 [ELN] (4] 5A)

HOTERC | 1503100 150 63°0 14953%C | wSnIITe
C1EY {28} 138) 4Ry 158
153550 | 150U8%C | 14909°%C | 150087C | psnate
(e [+1s] ac) (4T (50
150.34°C | IBLI0°C | 14080°C | 15036°C | 1SDBSPC
(o e 1] 3D 44D (4]
IHLE'E | MBI | 1smatc 15067 | 1S043°C
1E} 4IE) DE) [4E} L5E}

14954 | IS08ETC | ISOETC | 1506300 | leetr

Remark: The Acceptance criteria s the emvor value plus or mimes the Momasement Uncermingy, and then Mol
Ivbiane fham the Tolerance vahue of UL, therefore comcluidod that pass.

The reported urcentzinty of measumement was hased on standard inty iphicd by a age factor
k=2, prowiding a level of sonfidence of approximaiely 95%.

** End of cortificase **
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DQE Services Co_Lid.

THOF Services Co,Lud

Services 2 i Ladproo-Wmpghin 3, Ladpmo-Wesghin 14 Ladpess, Ladpran, Bangaak (01230 DQE Services 1 %ol Ly Wangkin 55, Lupras-Wnghin K Ladprae, Ladpn, Hanglak 10030
Phoos ; +66 (K $36 2054, Emasd © dgeservcrssiofgmed oim e Trhaome -+ (I 538 2054, Email - dgeservicesindoiigmil. oom e
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No, :  SP23-007 Poge | of § Certificate No. :  SP23-007 Puge 2 of 5

Customuer :  United Anabyst and Engineering Conzubam Co.Lid. (Hesd Office)
Address ¢ 3 Sol Udoruk 41, Sukhumvit Road. Bangehak, Phrakhonoog, Banghok 10260
Lacation of calibration :  Labotatory 315
Equipment :  L'V-Vis Specrophotometer
Manufacturer :  Himehi
Madel U-1900
Serfal No.:  2021-0D64
10 MNa, 2 UAE WaS (Na2552
Recobved Date & January 2023
Cablibention Date ¢ & Jamzry 2021
leane Date ;10 Januory 3023
Condition Instrument :  Used
o

; ,1| o Approved by o]

Calibrated by :

{ Mz Tanms Rintldach | | Ms. Chonthicka Sangngens |
Technionl Manager Cuslivy Manage

The valibratiee st s el onlp o e v sl bned eom o wes Al ez a saees o e sl pace nf aliezm iy

The mexsureszs) copubalie ol tw libortory wd e ressidiny o rseogrooed setiss] semdands sl i A uni of roessemem ool o (b soepasilag

rovioma! tutebeds lemratory, Thia rettifise sy vt be repodesed e than in il sz sth me prioe wrme sl of s DOE Sarsion Ca., L

enmslumug

PV R 1)L

Environment Condithon : - Ambient Temperature 35 = § "t
Ralntive homidity 35 4+ 20 %RH
Calibration method : In-house methed CP-0) Based on ASTM E275-08

Certified Reference Materials :

Melaterial Serial Na. Certificate No Dz date
Abjobines Stbard se1 25760 95935 22 Olober 2023
Absotunce Stnilard set 25757 G99 22 October 2023
Wavelength Stapdard set 25806 H5914 21 Ociober 2023
Wivelength Stndard sot 25758 95915 22 Qegober 2023

Traceability This certification is tmceable to the Internotional System of Linit malntained ui National -

Instituite of Standords ind Technelogy (NIST) through Stiema Seseaifie Limited

Speciral Bund Width of UUC 3 40 mm

Sean Speed of UUC ¢ 200 nm/min

Sean Interval of UUE ;. 1 am

Hesolution of UUC : Plotometric 0001 Abs,

Wavelength 41 nm
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DOE Sarvice Cis, Lid
DQE Servicag i Laudprau-Wanghin 55, Laiprao-Wanghin B, Lautpra, Ladpoe, anghak 10210
Phnne © +#if (1L 5§38 D05, Ermail : dyesercesinfofigmmil. com e
REPORT OF CALIBRATION
Certificate No. : 5P23-007 Page Jof 5
Calibration Besults : Without adjustment
Photometric Accuracy @
Wavelemgth CHMs Valoes UUC Heading Correction Uneerininty Coverage facior
{nme§ [ Ahs) {Abs) {Abs} {Abs) &
O 10000 13,0000 .28 200
o 0T8T 1374 00037 0,031 00
| 80 [ 044 0,0050 0,029 .00
500 2181 L0050 0. (N80 .00
L0000 0.000 L0000 .0028 200
.5607 {1558 T 0,005 200
w 0247 Loy 03T 035 2Amy
213 2118 0ooTe 00081 2K
[ERLT] {1,000 000 00028 2.0
i L3236 0520 LD 0,000 100
L9634 0961 00024 0.00Z9 200
1.9763 1. BRE (A3 0.0070 Pl 1]
0.0000 0.000 0.0000 00028 200
il 05191 0518 00011 .00 LK}
10003 1000 (X e 0033 2.0y
1.9057 563 0.0057 0,0084 100
L0000 0.000 (] 0.0028 200
05523 0552 CL0003 o030 2.0
s 10809 ()] 00071 0,000 200
2.0351 24031 00081 (L0050 L}
L] L] [0 DO 2.0
o 5601 0.562 0014 00032 2
105112 1.052 00008 0.0030 2.0
1.9294 1923 0.0064 “ L2 "
PoE-T08-02 B0 171128
DOE Servines CoLad
DQE Saicas 32 S 1o W niighin 59, |- e Wosnghin k., sy, Ladpmes, gl 10030 A
Phiome 1-+irk (012 538 2034, Fnadd - dyeservacesinibggmail com e
REPORT OF CALIBRATION
Certiflente No. : SP23-007 Pnge Sof §
Wavelength Aceurncy @
CRMs Values UTIC Reading Carrection Uncertaimiy Coveruge lacior
| mna, | ) (mim, ) i, | L
4184 A4 N {74 0% 200
270,dd1 IR i .1k 100
I5E,TH 28 1} 1070 ii% 1.0
13e12 kAR T [INTY 100
KLY 36615 a7 d.im L
41848 4078 .68 il 100
448710 4439 .80 018 200
433,20 #3323 (&1 AL 20
A it 450 (LT AT 100
516,90 CE] 08 il .00
HIT 04 ivd] [EH if a0
44074 4400 074 Wik 26K
amn 475 (1] K 20
3T s130 T (8] 2K
3T A3R0 0.7 nis 200
74,60 5740 1) Kis 200
I83A4H EETRY 58 (] 200
65463 654,11 163 iL1# SX ]
THLIT 7400 027 .20 00
48R 1473 08 [RES B
07,16 Hiw 8 . 01x 40
HT070 A0 0 0lx .

ook - LLC = Gl e Calinraivem
= = R Al
- Tha rowaly expandad isesvainy of WismarEEsSa1 L w ilikil d B Whirckan] isecrtmiaty o e ol el by (b coverags i §
huich (e o serim | dhaingin compoiis w8 cuvesags (ke Hp o] il 5%

P — wnesluaugu

P-TI-ET RPN

= End of Certificuie -

IMJE Servieed Co Lok
DQEe 33 %ol Ladpreer Winghis 55, Ladpmn-Wanghin B, Lsfera, Ladprs, Banglak 10230
Services
[Py | +8d (P12 536 2034, Esail ; doeservicesmiqilpmail.oom
REPORT OF CALIBRATION
Certlllente N, : SP23-007 Page 4 of §
Photometric Accuracy @
Wavelength CRMs Values VU Heading Corregilon Unseriainty Cuverapge [scior
inm, ) (L) iaha) {Abg) {Ab) &
(L0000 0,000 00000 [LLE LT 2.0
ns
LT4TR G.743 (Ln4s 57 2.0
= CLOG00 0,000 QL0000 00050 2.y
- 08686 0.861 0.0076 00059 2
5 00,000 0 (0000 LUKE50 2,00
029212 0291 [LIE e 00051 200
565 1. {se(a} (L5 Ch 0 0,080 2,00
06445 634 .05 H (L0055 200
]
naslumugu
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Verification Certificate

Certificate No.: 2302413-001-01
Cliant name: UMITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Sai Udomsuk 41, Sakhumyit Road,
P 10260
Fage | of &
Equipment: HEATING BLOCK DIGESTION
Manufacturer: Foss
Madel: 2520
Serial No.: 91794469
1D Na.: UAEWAS.011/2560
Order No.: 2302413
Operation No.: 2302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Collratedby oo e Approvedly V2
Specialist { MrPheraghat Tuanjit
Marager, Division of Calibration Laboratory
Date of Issue: 18 April 2023 Respmrsitale far the Techaicsl Management Tesm
The are far a al 5 ¥,

This Ceriificate s isued in accordance with Thi conditions of actediaton granted by the Thal Laboratory AccredEabon achame which
has assemed tre mensaement capatilky of the mhorstory and it tracnabilty 10 recognined: national stancands and o tha unes of
mensrement reakzed ot the cocresponding national stzndards (aboratory, This certficate: mey not be reproduced otfer than i ful
ot ity e prir writhen gl of the Mationsl Food Irettots,

LS00 Harenann ! 3 Dune: J0-D4-65
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Verification Report

Certificate No.: 2302413-005-01
Equipment: HEATING BLOCK DIGESTION
Miodig) 3520 Serlal No.: W17peER

Resolution: 1 T IDNG: UAEWAS.OLL2560
Manufacturer:  FOSS

.
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Foundsron for indummal Deesopome st Maton
Food rowsnal Lahoraoey Senvee Cevre

Verification Report

Certificate Mo.: Z302413-001-01
Equipment: HEATING BLOCK DIGESTION
Hogel: 3520 Sanal Mo, BITRGR

Hesolution: 1 T IDNos LMENAS.011/2560
Manutachrer; FOSS

Date of Calibration: 30-3} March 033 Puge 2af 4 Date of Callbration: 20-33 March 2023 Page 38 4
Caliimeon poent: 3 T
Locatian: Laboratnry Room, METEINAL FDCD INSTITUTE Calibration result:
Environment Conditian: fimbient Tempermture {25 & 3 ) °C Reparting of Temperaturs
Relthe Humidiy. | 55 = 35 ) W Block N, | YUC" Setting | uucr (a0
=gy Thesmomuier [ °C) [£*C})
Lno Vottage {220 0= 100} Volt {"€) 3
3 =0 380 .96 370 21
Conditian of this results of Calibrition: E ) o il I Bl
1, This instrument was caliormted by insert standand thermocupiies Typa B into its haating black digestion and a i) 380 1.18 W &1
compared bn temperstune sirtained from reterenes standards thenmometer at cilbrated point 4 o 260 S L ik
- The temperabure scale used was based on 75 - 80 . : g ;z g'ﬁ ;::';g l’:
- &1 data show below wers final values and She Infisé data may be abtained upan mgquest. 7 = == ¥ e E
2. Aeference Standand [nstrument ; ] = £ FEE] 576,98 EX1
LV S L] arial oy FCwrafatarin.)— il Dot Yhizioh a & 380 aad 374,18 21
Digital Thermometer I MYSSIMEETR ML £ Miyo 2037 hM: Trchresl 1 330 380 096 378,56 20
ith Thermcourts | Type R | roemam om0 Hity et Lavarnazry B S = Th oo =
3. This certificate i fraceatle i international system of urts (51 Units). = 0 00 i 006 FT
4, This certificabe was certified ondy for th Instrumant we caibrabed, FE] T £ AR 37708 14
5. This r=siik of cabbration was found pocumbe 25 shown on date and place of calbration only. 14 180 30 K] 374,19 L&
- Condition of Caibrated tem | Good 15 380 380 .50 37748 145
LLCT Dascription 16 380 380 748 378.33 1.7
Timeof fseoed < Hour 30 Stnute A 380 C 17 60 380 07 37760 17
14 a0 ] 4.5 3407 1.7
7 Resultof Calibration | [ % | Without adustment || Afier adjustment 9 380 380 i 37708 ]
N 380 380 g4 378.58 18
Hbe:

= U = Link Under Calibration

~Trirarsion Gegpth of SEndar thirmometsn i e el high of 5and |5 equal heater plie of LAJC,

- Stabiity = One-halfl af the greatest maximurm d#ference of measured benpeabures a8t one sesors,
for at least half an hour after meaching steady state.

PO Reravion; ) Nass: J0-04-45

FOSS Seuth £ Aala
3328 Sirinrat Buldng, 3h - J6th Floer, Lind Nu, 338200,
Maitia IV Road, Kisagion K , ik, Thaised 10110

FOSS

ARG Pl Fooe PRl

i B b cod M Labodor Seves Cerer Customer Service Report I Repart No: | 8411 |
Verification Report —— A LT bg kb, Thwld
]
[ cumwmar | W AE [rtrass: |
T e Sele | T ##qe51
Certificate No.: 230413-000-01
Haury Travsl To Costamur Labour
Equipmant: HEATING BLOCK DIGESTION suan o3 i | S s IV
Model; 2520 Lerial No,: 91794444 Fieish o [Sloe
Easolution: 1 e T0 Moo UAE WAS.D11/2560 1o Type
Manufacturer FOSS leation Seaclal Bardicd
Marmal [ Couresy Vi iratallgtinn Training
Date af Calibration: 303 March 2000 Page & atd : PR Ofimia ol T ta
Calibration point: o Intwensl . Warmanty [ x (] ®
Calibwation resutt: Cantinusd Cigital Sarace [ aimi Sppan [ Remoin s Othar
Figira 1, Location of Refersnce Standsed and Block Disgram of Digastion Unit [_Touomsesien. | — l
ToF i Ty | Tmgoens, ¥ o | Consmeme. | { apnizahile |
Coanails of Work | Test Corsitian | SLAUE
- vagw fowphoe Tab  am@ind 00 [<.5
T £ L G 0 L A T
= WA e S g | Ty ] » 53,5 .2 O
= W) g je Ty 5h & e Gthanbey 3
L T T T T [ A L e oA
= Pt arpceniwveebn  foedenmer kg GHIJ»} Tl A H « A4s 4 e
O MEIe] N iy g ] o o wl (bl Yewl 31w P
— plaedlpgepndud Sl T 1 F= gl P
= Tgew Bl « OO Keonoss « (o Vo
—
T ey for e[ [ on ] Werou |
Par Mo: Batch Oesrigtian [
Tochige T W o7 st Fima T pib ET e /diae  If pey L
fichn;
=UUCE = Unit Undes Caibration
-Immersion depth of stsrclard themomeber in tube level high of sand is soual heater plate of WIC,
- Stabilty. = One-hall of the greatest maximum difference of maasured tomparatums 3 ong sensars, 1 confirm ths report s sccurses was cumplets
far at laqst ha¥ an hour afer reaching seady stte. i EO ‘,_.?f_;.-ﬁi-:_"' [ — e
Tha repart urceriinty of massurement was hasad on sandand uncertminy mullipled by coverage Tbeier ke L] Lo bolprm 'ﬁ-'h"‘,'.:L ikl
prtviding & level of confidince of approxmatsly 55 %, - %' I T = e e = T . N‘tm-ﬂ

P-CE-D0 Mievnien: 01 Dat: J0-04-85

wenanslueauny




LS 45/50B/55 - Preventive Maintenace report Component List
Company Name: United analyst and Engineering Consultant Co.,Ltd.
Compon';:;eISpeclﬂc Serial # Version Confi ion Notes
Address: 3 Soi Udomsuk 41, Sukumvit Road, Phrakhanong, Bangkok 10260
LS55 81440 4.00.03
User Name : K. Primpun WO Number: WO0-01624974 - - - - -
Telephone Number : 02-763-2828 Certificate Number : FLR1001-2023
Customer Support Parts Lists
Engineer : Tanongsak P.M. Number lof 1
PM Performed: Next PM Due Date: Test standard Used
2-Feb-2023 2-Feb-2024
(DD-MMM-YYYY) (DD-MMM-YYYY) P -
art Number (if .
i Description
applicable)
Scope —
C 520-7440 Stanadard Fluorence Intensity Filter
The purpose of this PM is to ensure the continued functi of the
by inspecting and replacing any worn or damaged parts. This service should only be performed by a trained B050 7805 Sealed Water Cell
representative of PerkinElmer.
General Instructions:
The customer must provide the engineer ional data to recent i prior to Additional Tools Required for PM
starting thePM. Always check with the customer before making any changes that may affect the customer’s analysis
should be signed by an i i and customer ive and left with the customer. Update the Part Number (if Calibration Due
PM sticker and instrument Iogbook as required. applicable) Description Quantity Serial # Datclnm
Copyright Information
This document contains proprietary information that is protected by copyright. Al rights are reserved. No part of this
ication may be in any form or translated into any language without the prior, written
permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.
Trademarks
Registered names, trademarks, etc. used in this document even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of Inc. All other and registered
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose. PerkinElmer shall not be liable for incidental or consequential damages in connection with the
furnishing or use of this document.
' '
wnaslumun,. enamlumaun,,.,
Procedure Checklist & Excitation Wavelength Accuracy.
Use (V) to check off those steps in the checklist that have been completed. o o
A y Actual Value Validation Criteria
1. General: Target Peak (nm) (nm) Rccuracy it
+/- (nm)
Review the instrument performance with the customer and document any recent Target Peak # 1 253.7 253.2 +1.0 nm
problems.
Perform general inspection of system for cleanliness. Target Peak # 2 365.0 365.4 +1.0nm
Target Peak # 3 507.3 508.0 +1.0 nm
2. Optical checks and Clean:
Lamp Alignment/Intensity
= . S
Sample Compartment and Windows Emission Slit calibration.
Mirror and Grating Alignment
Filter Wheel Emission Slit Actual Value Validation Criteria
Cell Holder Alignment Target Value (nm) (nm) Accuracy Limit
+)- (nm)
3. Mechanical: Target Peak # 1 25 2.63 0.5 nm
B Physical i ion — Pl i in th itional ion.
ysical inspection — Please write any comments in the additional comments section Target Peak # 2 50 475 £0.5nm
E  Grating Drive Mechanism.
E  Slit Drive Mechanism. Target Peak # 3 10.0 9.99 +1.0/-0.5nm
B sample Holder
E  Excitation Wavelength Repeatability.
4. Test:
E  Emission Wavelength Accuracy.
Emission Slit Actual Value Validation Criteria
A e P Accuracy Limit
g y Actual Value Validation Criteria Target Value (nm) (nm) i (1 E)
Target Peak (nm) (nm) ety imit Target Peak # 1 25 2.57 +0.5nm
+)- (nm)
Target Peak # 1 253.7 254.0 +1.0 nm Target Peak # 2 5.0 5.08 +0.5 nm
Target Peak # 2 507.3 507.4 +1.0 nm Target Peak # 3 10.0 9.80 +1.0/-0.5nm
Target Peak # 3 626.0 625.8 +1.0 nm

Lanzm‘laiw:n.uvm,ge3 wnms‘l:iﬂwquagu
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Water Raman Sensitivity

Actual Value
Signal to Noise 288 : 1
Drift 0.03
& Stray Light
Actual Value
Stray Light at 290nm 2.64
Stray Light at 300nm 0.77

5. Accessory (where applicable):
O Micro Plate Reader
O Integrating Sphere
O Multi Cell Holder
O Water Jacketed Cell Holder
D B0, vt

6. Review:
Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

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

wnanslueuny,,, .
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Certificate of Calibration

W
Equipmant: Insubaler Canificals No.: C31231210
Modal: KA 400 ixsued Cite 10 June 2023
Sarial No.jor £ 2022000000030 Jab R, KSPRZIDATT1
Manufscturer Birier Paga: 1ot 3
Condifion: In Condmon entiatlon Walve:  None
Shelvesipc.): 5
Customer: United Analyst and Engieesring Consultant Cempany Umilsd.
3 Soi Udomsuk 41 Sukhwmvit Road,
Bangckak, Prakanong, Bangkok 10250 Thailand,
Emdrofmant Condiion:  Temperatura: Al + AT
Humidity: 58 %RH * 40 WRH
Vioitage: Fro RS : 3 1.3 WAC
Callbestion Placs: United Analyst and Enginearing Congultant Company Limited.
3 Sol Udomeuk 41 Sukhurmvit Road, {Microbiology Laboratory)
Bangekak, Prakanong, Bangkok 10260 Thailand.
Callbration Ey: Wir. Amomihep Prumgha
Calibration Dete: 09 June 2023
Thea Mathod used: In howsa memod, CAL-WI-18, bese on TLAS-E20
Tracaabiity; This cerlificate is kaceabla o the 51 Units maintsined by Mational Institute

of Matrology (MIMT), Thatland through OKSH Technoiogy Limited.
Ceriifiate No. C1OER0EI

M. Amomiheg Phumpha) {Mr. Udon Srichana)
Prrson in chamgs Authofized gipnatary

Vot R |5 s el s ol e accoring i e serarkonst Systern of Linfs (51, 1 provass Facasbifiy of messsreeanl i
R O P B O recogriad sabenal slasdand WScriies,

Tost, FSRASATITAT, SrRERIANYY luad 1§ e it Loty which i Sbisined bon he tiande incecnty muliied by Be coscage fcr
]t provisie kevel of cefanen of mecermatey SE%. 1 b dermrrir i acooanos b e Guids in Expremnn of Lincerminty i WS
AL

These resulis ey e efecied By deviaiore o sescifiod condiiorn. The ressts ralats orey o the i issted, callomed or sergen. Tha moor
sl 1t b reprDedoced weoet b il wiheut sepvevel of Dot Teshnoiogy Lireies.

i Banman wwTeudl vie

enaslumuR

Dalhveeing Geowth - In Asid and Beyand CALFM-CIT-00 12 Sep 2022
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Additional Comments

[ garding the PM

Reference intensity low

Review

The PM checks and if applicable performance tests for LS 45/50B/55 have been
completed.

This LS 45/50B/55 Passes Fails O the PM.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
_J,.- Vi 2-Feb-23
s iy e £ (DD-MMN-YYYY)
Authorized Cus_t.ohmer Representative: Date:
% ,_/%{ 2-Feb-23
L (DD-MMN-YYYY)
'
enaslueung,,. .
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Certilicate Mo, G210 Paga: 20f3

Standard InstallaSon Locafions
Wolame |Calibration Zone)= 188 (Liers)

Irmide chambe:: W= BS jom) D= a8 (om) H= 127 je=}
Standard Locations (¥1, 82, 83, 84 =T (o d= & (om) h= 15 em)
Standurd Lecstions (85, 85, #7. #5); w= T (om) d= & fcm) h= 15 [em)

#9: Coomedric canbe: of ihe chambes

Poalion of Sid Ll 2 | w4 A5 | we LI L]

@
-

Channal ol Logger 1 2 3 4 B L] T

Definitions
indicasing Tamparaturm The average reading of imdicalirg devics siech Soms tha imogral pan of the snciosure

Miggrsured Tamoemiee: The everaga raading of standarde ai any pesitions or locadon.

L The AMarenics o marauned emparalures tetween of any probes and e

measured temparalure at the rafermnes localion which ars obsarved of same time or of cose cheervation lire as
possible to determing i lampsabrs patinrm or homegenaity with the chambet of stesdy-stale, The misrmnce
ok i preferatily located in he peomsirc conter of the chamber.

Massored Statslty: The ans-hall of graatest maximum dSanence of meesured lemoerdlires &l a0y ONa probs.
Overal Varianay: The diftaienos of masimum and minsmem maosured fompststunes Brcughoud siisanation timo.

A - ,
R et e et (OAATIINAIUAY
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Cerfificate Ma:  C31231210 Page: 3of3
Callbration Results:
Without adjustmant
Manguramen! Tomparatura at Sprond Loosons, indicatrg of Unh Under Calibration: 35.0 °C
o = r:‘:"“:;- Goreciion of UUG, | Uncertainy
(5= rc) (T}
" 3523 023 0.23
w2 35,4 014 073
w3 35,13 013 073
[T} 3408 008 oz
W 35.08 oon 0.21
w 3508 008 021
wr 3486 004 0.23
wa 37 221 0.23
W 35.00 000 0.23
Temparnsune Distribution
Dewisd | Bailing | Ilicating Maapured Temparatan ot Sprond Locations |*C) Ungariainty
{c) rch rey | w | ez || e |wn [os | wr [on | m e
380 80 a0 |as23|a6.14) 28,13 | 94,95 | 3508 | 36.06 | 34.96 [ 34,78 | 35.00 024
Chambar Characterization
[ o Stahiity Chvasrall Vinriadion
"Ch ("Gl ix"C) (]
350 024 0.08 048
Mat: * Maximum unceriainty of fhe sach pesilion
The End of Cartificate
Vit Rrcanay sle el dile
e e saiiion :
AR e o o wnasluaugu
Delvering Grawth - in Asia and Beyond, CAL-FRECE1T: 12 Bug 2

Equipmant | ‘Wanr Basn Cart, No,: 23TMI63
Condition As-Recelved ©  sad |lam Pege: 2af 3
Raberences 2020285002

Procedure Used 1=

Cafibestion were conductsd usng In-housa calibration procedurs CP-OT04 - acondng 1o diect
measuremerd mefhod wish Data Acuistion which connacted wih industial Pletium Resistance
Tharmometar | IFRT )

Thea temperaiors: scale used was based an ITS-00
Contdition of this result of calibration
1. Arderonon standerd instrumant; -
Instrumant Maode| Serial Mo. Cart, Na. Due Dwte
1 ) Oeta Acouisiian 347 R BEMTA41 1 2ALM1ES A6 Moy 2023
Z. Trea ceriilcals i valid only 1o Me iem caibried an date and place of calmration,
3. This cerdilication & recasthle b the Intemasonal System af Unit,

Rusuft of Calin ") Winoul Adustment
Funztion af ULE® ; Tarperalure Source
Ervironmantal AC Vaoltage Supply
[ [ HAH ) | Vot )
Boginning of Calibration 22 [ 231
Finishad of Callbration 23 B1 23
Red. St
Position | 10 Mo
— 1 ABIM533-001
1 | z 4534538002
Sfref) |
~a G E 4824579003
S S I 4 ABDAS 38004
Siral.} A EGE-008
Froei

enaslaumtigy

A PATTANARARYS BOAT &
TS B9

e
TECHNOLOGY PROAMOTION ASSOCTATION (THATLANTEIAFAN) iw
CTMFUILATE SRV BTTE ) L ENT CALIMRATIVN ASD TESTING SERVICTS % o
ke
¥ 2 TR

s TNy
GRLIEATI S

Caert. No.; Z3TMTE3

Page: 1af 3
Certificate of Calibration =
Equipment : ‘Wizlar Bamh
Manutaciurer : Mesmrmerl
Maodal WNE 4
Sarial No, : La18.08085
1D Ma, UAE MIC. 0022560
Submitted by : Uritad Anatyst and Erginoering Consultan! Co, Lid

3 Sol Udomeuk df, Sukhienil Rood,
Bangpshak, Phrakharang,

Bangiak 10260
Location : Micronicicgy Labaratory
Hecolved Order 15 Fabruary 2023
Calibration Date ; 15 Fedruary H0E3
Armbient Tempeorature ; L2 +0 )0
Relative Humidity | |60+ 30)%
Callbratad by | Sarwil Imjm

#Approved by Ml

Agprowvad Signstory

{ ) Porhipnn Tamesasul
[ .'r] blmion Putkruns

Issue Date ¢ 24 Febinary 2023

The Unevrininties are for o confidence profability of upprocimnedy 98%

[T ——
gy st am Te t n‘mil‘;ﬂ']uﬂu
Equipment - ‘Wirinr Bath Cert. Moo 23TMIER
Condition As-Recelved :  Usad 5amy Page | 3ol 3
Ralarance 2M2-I2BS0C-2
Resull of Calibralipn ;- (* ) Wishoul Adusimen
Function of ULC* ; Tamparsurs Source
Callbration uug uuc® Averape” Standard Reading | °C |
jpaint Salling Reading Fasition
('cl 1G] ("G 1 [ = | E) | [ sty
445 448 5 ai85) | adaay | aaapm | aarr | aeass
Callbration . Coveragn
i UnHormity | Stability | Uncartainty R
[*C) [ R (£ "Ch L2'Ch L)
44 5 0.078 0,038 [t 2

Ayverage® : The ovemaps of 30 vales in sach pasiisn,

Unifarmity : The maximum difsrence of measured temporstures &1 any sansors: and thes massuras emparEtiee
at ihe raference locatian which are cheerved at tha same tima or &t 25 close an obearalion tme &8 posRbilE
1o dalweming (s iamparalume paitsm ar hemogenaity within the chambar ander sjoady-state conditions

Stablifty : Ona-hall of the greales maxmum dfammcs of messared mmoecdure ol any o probe,

UUE* i Unit Under Calgration

MNote : The reparied uncerninly of measurement was included stabilily and saciuded unifarmily.

The reporied uncarlainty of measiremant wes tasnd on & astandard uncerlsnly mulliplied by &
ooversga factor k, providing @ lewal of confidence of approximalely 55 %

=ola-

wenanslamun,.
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CRYSTAL CALEBRATION SALES AND SERVICE CO., LTD. e

( \ : e, Lk
:\‘! CCS . Y ; Lo SHl l-‘-ll"JTF-h:'-.:': ) | W ‘ '{ CCS --.M-- altrammasced 1. Salatha

CRYSTAL CALBRATION SALES AND SERVICE CC, LTD,

-TH-TE VTR
RATEN 0IED \ )

CERTIFICATE OF CALIBRATION
CERTIFICATE OF CALIBRATION

Certificate Mo. = 20-5a7-002
Certificate Mo, © 20-547.002

Issum Date T B June 2020 Work Order nos 207587
Fssum Date 26 June 2020 Wark Crcler Mo, = J0VSaT
Customar Mame United! Analyst and Engnarring Conmbtant CO, LTD, (UAE)
3 Sal Uik 41, Sukhurmeit Pd., Bandchak, Detalls of Calloratian
Pihakhanone, Bangkok 10250 & Referbs Suptuioly Metument
Date of Aecsived 1 O June 2070 Instrument Poxdel Seviai Moo Cartifizate ko Dy D
Date of Calibration = 4 June 2020 |iTempyan H1a4dd ER T 26 Getoher 2020
Twmiperation Data Lo Typd ATD 1Tl A48T L i 28 Ortober M0
Instrument Details @ Description Autoclove HiTemplan "l 1 THC0S 36 Opipker M0
Manufacturer : AP I Certiflcate tracehiz L This certificate tracusbis to The risratone Spaten of LR sfir o
Modal CL-40m Cryitnl Caltratian Sales mud Seeves Co, L, NAC Calibrtion ho. 0280
Serial No, : BOETES 3, Conditlon of ftem 1 M
10 Mo, ¢ WK A, Callbrution sita 1 et
Resolution 1% 5, Rttt of Callbration Witk St
Location : EErvice Room A, Evaliate Condition Tima Conatant L Miinadey Aol puint ns
Cobrtin PrOCes e pEratee sty ot tterilzation ime
Calibravion Mathod : Thinstrumesnt wad calibrated by msert Termperatune data iogder mte the chamber 1. Calibvation nots i The el repofted br i pedficets e i the condition of istbument ah the: prooes o

of sutorlave scoonding fo catibration proceduse TWET-12 in-house methods besed thet standy stakw of Lharier

on B 2808 ;1993 part 5 clouse A1 B. Sarers initallation Diagram Prabe 11 inetalintian Attached fo-the lood semperatune probe. within 20 mm
Prciba 1 INEERIETGN |1 T PF O djase The Chamber Rutoclie
EcntaPiEnti. oo Frabe 3 instatiatian in the Chambes dmin, wiftsn 100 mm
Termperature Mirermam ma T M me
Humidity + NFvmm & W fgerTum 85 =
Lirve Voltage Mirgrmum 2FE3  NAL s ] Ve

Traceability of Measuremant
= Tha certificate of calibration documents the tracebiltty to natioral standand
which realize the unit af reassement acoonding 1o the Intemational systam af
Unets (5} aned The empesature scale m use st this lsboratory & The international
Temparaiure scale of 1950

s
Calibrated by E M. Kritsads Kaewwangpa Apgroved by : —=
Calibration Engineer { M, At Yakbermiit )
Leboratary Manager

Teon carificate may rex be repronuced ceban than i Al escepr st e prioe wiinesy apoecsal of Crprtsl Calbadon; Sabes and Ssnace on

m

Crystal Calibration Sales and Senvice Co, Lid . PAGE 173 .
A58 Salathommasan 31, Salathommasap Rd Seaibormasep, Thawematthans, Bangek Iul?ta n ajslmuﬂm tan a’]‘jluﬂ’nm =
Phane G-JaDRA4TE Fae: CG.2000-88TT hipoSewww crpstaical com Emal | erfogorystaleal com 9
FALGE 273
CAYSTAL CALIBRATION SALES AND SEFVICE CO, LTD.
ccs R4/2H Lot SaletarmmmepL, Selatarnraio 31, e, & DKSH
) Exiatharnmasag, Thaweswsthans, Sanghck 16170 Thalant
e Tisl 1 €-2908-8474-5 Pt 1 0-2008-8077 Emal @ ningenstalaloom wwwitmeal san — ﬂ@@‘_
s HEC-TISATI T2 P L]
o] =0 Certificate of Calibration
‘wﬁ:}’r
WECTIERTIS RTERS
CERTIFICATE OF CALIBRATION -
Squipment Bikrios Carlificats No.: CO1223732
This Certificate ixsued supplement to canttficate no. 20-547-002 page 373 Certificate Na. = 20-547-002 Modal: PHEZI Issusd Dale: 08 Decamber 2022
lsdue Date o 26 June 2020 Wark Order o, @ 20/507 Sarial o, for D) CETEATAS Jioh Mo KSPRZISETE
Ianufactumr Ohaus Fags: 1ol 2
Basult of Tempersture Oistributian angd Performance Chack )
Tabile] - Reportiog of T within chapiber scocaves Rendory e
Cailbrarion Avernge Measiured Tetiperisine "0l @ Sermor Mo, . y
it {83 o2 s REF) HBoRriNOR: Custormar: Uriited Analyst and Engineering Consultant Co., Ltd.
o) #1 w I an i 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
1S lap s 1 10 0% Phrakhanong District, Bangkak, THAILAND 10260
11 1z T, | freen o
Emvironment Condiion:  Temperature 8/ t 057
Humidity SEWRH & 38 WAH
Tablie 3 - Rl portia of Chersctarteation within chambes suloclmes | 301 Mircobiol
7 bommr e vy | e | o Caftbration Place: Unitad Analyst and Enginesring Consultant Co., Lid, ( agy Room)
Setpont (o) | max ME | Aveme | M e . o | 3 Soi Udomauk 41, Sukhumvit Road, Bangchak Sub-Districl,
[ 115 115 15 3 | ngeam N 138 nas Phrakhanong District, Bangkok, THAILAND 10260
[ 131 L1t 2 11 0L L5 125 Ly
Calbrafion By: M. Adisal Maknal
Calbration Date: 08 Decambar 2322
“The Method used: In-housa method, CAL-WI-T, hased on UKAS Lab 14
Tracaability: Thiz cartificate is i the 51 Linits ¢ by Mational Institule of Mesokgy
(MIMT), Thaland Bwreugh DKSH Tachnalogy Co, Lid. Corfficate No. CO2221765
=t
Tampatrmttre Diata Logger hes setting Imtenal tene 1 3 scsads per meond datn
Ther matmsared fempernture dota seanut by softwan Madistech Dota Logger Soffwans®
Tha quoted uncertalbty include © Stability ™ and Loading afact (W of Temp Uniforriyl © i
Stubiflhy + era-balf of tha prostest madmum cifference of s tempesstos ot any ane semeon {. QW@[""@-‘J‘-—
Loty - the iy dSmence of messumed bamoeratves al Ay s and the messured terperatune =
o th redererien Ipeatin wihich mm chodrvesd akihe same fime of 2t 25 close & alisemation time 84 possble to | (Mr. Adsai Maknal) o g Jameiri il
determina the Tampee BN of homossrnety wEhin the beth unde stescy st condtions; Person n chargs Authorized sigritory
. iy arin m iemend B i o ) socesteg 4 e Isematonal Sinee of Uity (57 0 St receskeiy of resssseen
Cvemll Varsatian m:#ﬂwlhnm;n:;n;zw::mhmm:.:u“:mmmmmn - e lm-n-‘::m ) - -
Iredoatine Tempertug - e - ot wBnzan Uiy miftsbed =
Anariygd matlrg 14 that U ihe Imagia! pan af the seclonme .—“ﬂ.-.-v’, ﬂl::l:!l’tm:h'mhhm-:ﬂ- e e b ey
v ity muay e aBmennd by deviadore froem epmciied corebtor. Toe rendts ceie i 18 i RS 09182, (BT I AR The et nal
Thts pesedt of catbration was found sccusate: s stvwn an date and place of ealibretion oy, T A g .0 W S Y ey L.
The pited suncartairty of measurement was bisad on & starcland uncertalnty multiplied by @ coveage factor k=2 poviding a Tavel zmm ]
' oo
Lt oo g o anarslaiaruaa S e e naslumugu
= o EAALyS Phoss: /S 00M TON] Sl L
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&= DKSH &% DKSH

Cariificate No.: CINZZATIT Page: 2of 2 Rafer to Cartifh Mo CO1Z2373 Page 1 of 2
Caiibration Results: Statements of conformity:
EVREAR Ay This camfammity cariificain docurmants he valkiiy of the following stalemants of coetormity basas on the measuremant
Ecceniria Error: Waight ta be 173 of 12 of Maximum capacity, taken from the senter f iha pan.as a zem misenoe, reguRs of cormesponding calibradian carlificaie:
D Nominal Tast Valva 200 [’ Tha arur of tarng are undr given arvt e and
;. Rataranca Points (g) conaidating the sxpanded massuromant unoerainky (sovernge probabilily B5%) wittén the spectiication. The ghan
measament uncestainty airesdy includes othar all afiacs by aconrding to the standard meihod, UKAS Labi4, Tharafane,
A B C o E thows parssnatars have nol bean asseased saparabely.
ooco | o000 | oo | 0000 Tolerance and Decision rulas:
of tha ofthe Wl Sevice are dopa based an direst comparisan of fa relevart
Sarvimion ol balance.. A Lo o001 g measursmant resulis Wik he tolemnces and decision rule aie prescribed by he cusiomear.
Morminal tnst value (g) Standand Deviation Declskan fide: [] Chalcs &  Birmry Siatement for Sinpie Accaptuncs Fule (w = 0. Speci Fisk < 80% FFA.
0 00004 Gl Cholce® Morrinary strisewn with gusnd band (w = 1 L, Pas o Fai Specilc Fiss « 25% PFAsnd
500 0.0008 Conefion Phs of Condiion Fal Spociie Rsk = B0% PFA
- [0 Choice @ Guinmer defired, Cusiomn miy define arbiimry mufiple of « 0 e scpbed ws guasr
and fw =1 U],
Emor of indicaion frem naminal or conventional mass valu., Readabiity aoar (g + P = Probetilly of Fulee Acoupl
Mominal Vales | Conventional Mans Diisplayed Valoe Emar of indication Urcartainty
k
fa 1] (b i -]
1 1.0000 1000 0000 0.0010 203 Q .._. ﬂ':ff
5 5.0001 8000 0000 0.0010 209
. (e, Ruingnad. Jamditymkuschal)
10,0001 " 0.000 2.0010 j
10 0.000
0 20,0001 20,000 0.000 D000 203
50 50,0001 50,000 0.000 00010 2.08
108 100.0001 100, 000 0.000 B.o01 200
200 200.0004 200,000 0.000 0.g011 202
0 300,0008 300,000 0,001 00013 o
400 4000008 400.001 0.000 o.0014 2o
] 500003 £00.000 0.000 o.0017 200
0] 6000004 600,000 0.000 0.0018 200
Tha End of Carfificate
gm_m ] mmm‘-m"‘"“‘“‘ 0
2] s pnarees s——"les sy e SO A
Delfuaring Growth - in Asis and Bepand. CALFM-CO1 14 12 Bap 2022 DCalivering Grewth — In Asia and Beyond, CAL-FIHEE1-14: 12 S4p 7022
& Withour Adjistmant
Jab Mo, KSPREZLTITE
Refer b Certficate Mo CO1223732 Page: 2 of 2 B e Besdabiliry:d.008g
L8 - . —
Statements of conformity:
Wihout Adjustmant i
Resdsbill; 0007 g rd
o
Exror af ___..---‘"'r"
Namins Valse Guamnd hand Telarance |t
indigaticn g " Gontormity —— -
0 o o L] -
1 0.000 00010 002 Pasa s Hx
5 a.000 00010 il Fass ™
i) 0.000 00010 0020 Fass ok
20 0.000 00010 040 P
50 0,000 0.0010 0100 Fass 18 1 —
100 0.000 0011 0200 Eass ! o o o
. A Erroead ndication = Umsarti+} - Lscert -] o —
200 0.000 00011 [L400 Fass Lt liit = U ppar brwid ——— Lawar Spesificaten
300 000 0.0013 0UG00 Fass Vrper Rt i
400 0.000 00014 0800 Pass
500 0.000 0.0017 1000 Pass
Bog 0.000 0.0010 1,200 Pass
Tha vabidiy of the of NN b for differnnt piscan of use, avvirormeenisl consitiona o impepe ua,
The End of Statements of conformity
18 Repmay 1l s
o T — ' '

Delivering Growth - in Asla and Beyond, CALF ST - 14; 13 Bap 022
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Cortifiearn of Calibration

VNITER ANALYST AND ENCINEERING CONGULTANT

0.7,

Cortilfiente Ko 1 R0 (W
Regqmest o ; Tag-200 3877

W1 S Ddomiuk 40, Sukimmyil Woail, Bangehuk,

Prakimong. Basghiok 1075

Hinin Unier Cafhestion Detuils

Mensurement lem
Sumutictirm
Madsl

Herul Murmhes

(1H]

Agoustic C alibrir
LARSON DA Y%
CALisn

« MR

: LAEEPMLIMANEY

Calibration Esxvirsnmest aml Detnily

Tempenmiure
Hismdlity

Marmnetric Presauey
Recrived Date
Calibwutinn Das
Logatim of Calieaion
Caliwmnion Provzdurs

(B2l
190 = 0%/ )
L0100 R
=0 May 333

12 My HiZ)

| AR T Adoustio

i -
Teamgst ., | 448 ) 1000 Ha
Autnnen Kues - Llspd

Tt o CT= AT hased oo THC S042:200T Electrnsiuntics - Sound cafifmmomn

Heferemce Stundurd Madel Serial Rumber Traceshls (e Calitraton

S Callhraige LA EES SRITY EE M May 2073
THIY Ml imeter 2005 |DATTRS RiMT 11 demoary 2124
Traeeabiliey - This " sl i recognizet natinnal ssandund, and inihe

Mute

e lmumn oof thar internaticsal Syste ol Unim {510,

The ngortusd unestrusinty | besend on aimidend sseemibiny nubiptel by e Coverags Facior k=1 peoviifing n level ol
romfadinee spprx ity 4 %

Calihraind By | e
Mr. Moppadon Lumgart
frvhs Cabibinilii Ergines
T -y o ™

TNRIVATIY TRETRURTERT

N, B T A

L T L A

AT VI AR

W I A A

AP HARNG PELE AR PRAKAR ISR L M9 DAL S

THE a3

Erria )

Approved By : midh
Mir. Paan Maihuvurm
Calibewtinil Engineer Sigsitviscs

Twsue Prae 3 12 May 2025
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Certifente of Calibratisn
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N CORSULTANT. Cereificate Mo | ZRATT 08T

Repipmisl Mo | ng- 200067
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LAB | Acoustic

(8" 2
Misnige - 8 104 dB ;KR He

Irérwmere Sinie. - 1aed

T cmsmm: sty T ACTIE2 Tl o D50 94T 201 7 Elevomareussis - Suuml pilihmnry
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ATy EEl 3| My 2023
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LN 31 dmmsvy 3034
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Sty

Thin pre oy

s

y uf o pecognizsd natluned stsnsaied, and o the

ol satiom of the intrmmtona] Speem of Lnlis (51

Thereparsed uncertainty (s hmad o stamdend sseonniny ool gl by e Comemge Facne k=2 prisiding a levef ol

ennfidencs: apprusimaiely

Cafitruted By |

Tow reas skt s 01 tor

LA
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e

Approved fy ) Fallai

Bor Pazin Mutbawnm
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Corilficate Nu - Z-ACT-H6
Bequest No ¢ Reg-2025-0477
Soumd pressure level Caliliralin Revlts | Withow Adnmiment
Caliteration Kunge | Witkout (L] il Uncertminty | Aecegiamee Tinit
(L1 Errie Wensred Ermg (=dm | Clans 24 = W)
U0 7 Hie (k] = = (R 0
LA 8 M e {[NE] = - wis L]
Freguency of Suund presure level
Caliheniion Wangs Wit Al s bmeni i Uncertutnty | Accrprance B
s Mo (Hay | Erver (Yl Erpar (1) &%) Chaw 2( = %)
BB 1 He | o e {[B11]} = = o ik )
L1480 1R e | o0 A = S aal 1
Todal [armnnic Dstertion plws Db of Sound pressers bevel (TIDEN S50
Caldbentzon fange Withamt Ailjustment At L it
(Heh lemsurnd (%) Mismreid (%) (%) Clasa 20 = %)
i 10 e oo . Q40 D
114 B o0 He o - an L]
Nude 1
Astnrreme b s CWB41 00T Clam |
Tie cabbrare mest visime [y rod B ey e rree
The Eikki e il Exruds e wes e bekem T
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11448 ¢ pom Hy o || i = = Akl 12
Toreal Hlarmanlc Déstortien plis Nodse of Saund pressare e (THHN %)
Calibritin Hauge Wilikous Adjusimeni Adjirtmment Uneertaingy | Aervptanes llinit
iz} Meusured (%51 Measured (%) =%} oy 2 = )
G (N L0 B ez oW A
NE B 7 O nz: - 0. L 1]
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

45148111 Sirinther R Berugrumr, Bangplud Harghok 10700 THARAND. WAC-TITH 70
Tel0-M435.4800 RkB-2433-9679 e-malficiboentar@itiphomcom htp:fwiwsithiphom.com  Caummamon nise

Cerl. Ko, 1 ACLIYAA
Pagen @ Hodf

Calibration Certificate

Equipment :
Mlunufacturer
Model ¢
Serlal No.:

110 Moz

Customer ;- UNITED ANALYST ANE ENGINEERING CONS
HESOT TTNOMSLUE 41, SUKHEMVIT ROAD,
BANGCHAK SUB-DISTRICT,
IPHEAKHANDNG THSTRICT, BANGEOK 1560
THAILANTY

me (20 &3) o
ij; { {1DLE £3 ) k'
Mm: { 50 £330 ) "
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A wiedplyl 137.0 13740 o0 H)3

The reparter] ancermimty s based o o stusdard emeermmty musdtiplied by coverne factor & =2

wr mmy vadue folkeang ealoubasion.providing o lovel of confidenue of apgrdmutely 95 %
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5I'I' HIPORN, SITHIFORN ASSOCIATES CO,LTI.
A CALIBRATION LABORATORY

Continuation of Calibragon Certificate

Cert. Na, ¢ ACL2M2?

Pages ¢ Tafl
-
Calibration Certificate
Eipuipment : SOUND LEVEL METER
Munufaetarer @ RGN
Model ¢ NL=42 Mierophone UC-32 | Preamplifier }11-24
Serinl Mo OOSSROAG /| TRIAG f 4TRH]
11 Neu :
Condition As Found : GO
Customer 1 UNITED ANALYST AND TINGINEERING CONSULTANT (UAE)
K1 S0H LDCMESUK 41, SURHUMNIT ROAD,
AANGUHAK SUB-ISTRICT,
FHEAKHANONG DISTRICT, BANGROK (0260
THAILAND,
Lovation -
Ambicat Temperature (250=23) by
Pressure ; {10L3 a3 ) ki
Relative Humidity : | &0 e300 L
Reccived Date : 06 TANUIARY 2027
Calilsration Date ¢ 16-12 JANUARY 3023
Diate of lisue ¢ 16 JANUARY 2023
Calibrated by © Mnthakom Plsutpatsan

Approved by : / 5’7‘%‘_

Thimakul Petclurmi )

This certificate is wsued in aecondance wiih fhe regquirements of TSOVED 17025 standand, niay oo be seproduced
wiher than i full, exeept with the e wriieen apgroval of the head of Caliention Lborsiory.
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Continuation of Calibration Certificate

Ceri. No. 1 ACLIIOZY
Jub Mo, 1 VOBSACINEI
Pages 1 3aiR

Summmry of Messurement Result ¢
Unceriainey Muyimsm-permitied
Parameter Fam | Fall unceriainty of
(am) messaremeni (dB)
1. Absitduie sensitivity v (1 MNIA
L. Self-penermed niise v o3 N/A
2. Acoeatical sgnal iesis of frequency weaghtings

124 1z ¥ 03 (L6
0D 1= v [Tk i
HOOH 11 'l iE] 0y

4, Eleeirical stgnal tests of froquency weigl
For 10 M i 4 kM v 3 14
For = 4 kHa b 10 kHz v Ik} 7
For = 10 KILe i 20 k2 - 1.0
5, Freguency and time weightings ul 1 kits v . 02 12
&, Lang - lerm sishility v - il ikl
7. Level Erizarity on the reference lovil rmpe 'l n2 0.3
5. Level nearity inclading ihe kvel runge comirol ¥ 2 0.3
9. Tone burst pespense v hE 0
10, Peak C wiomd leyvel ¥ L= 1%
11 Chyerlind indlication v [i¥] .25
12, High Tevel atahility 4 0,1 0.1

'
tenaslumun
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Cert. Mo, @ ACLIS0NEY

b M, 1 VOGRACHEEY

Puges ¢ lalf
Calibration Procedure : CP-AC-01

Calibration Method :

This equignent wis cufibraies] by based on TEC-61672-3(2008) Slansdard for soutid level moter (SLM),

The S1.0 had tests 0 Acousticil snd Electrical siganl tests of frequenicy welghting with Anechole chamber aid Weletinos
Stundard Inwtrumenes.

Far tests el af onch His wene ninde by observntion of wsch Dlisinanents diiplay iod abao with SEM's disploy,

Comdithen of this resuli of ealibration @
1, Reference Stunclard Instrumerts ©

Imstrument Model Sqrdal Ne, Cerl. Now Diiee Dk
Waveform Genersior 332104 MY 4501 T0TH ET-0007-22 4-Feh-21
Wiyedorm Cienirsior CERIRE MY SLINI EF-D008-23 tH-Feh-21
Digital Multimnuter IMEIA MY E3Z200 04 EVLBI. (440365 08-Feb-23
Diigital Mubtnmgter JMELA MYSIZI00TR EEL O, 03265 O9-Febr21
Dighal Milbvimneter 4461A MYSH42TE EELAF, (50265  (N-Feb-21
Progrummahli Atietuiior MAT- 1T 2100114 FI-0KH8-22 7-Feb-21
Condenser Microphome A 180 2UTTR00 AA-T013-12 24-Feb-23
Mewarring Amplifier NA-IEAL a5a040E AAMKISIY 2-Felr21

2. Thin rewailt of calfbeifon s fomnd sccimte s chowd on dite amid place of cilibention tor il calfhramed ilem only,
1, This certificnte is eraceable 1o the internationsl system of umt mingsined ot |

31 Maticaal Imatiiein of Mesrobogy [ Thalland),

1.2 Thuilaend Imstituie of Scientific asd Technological Ressarch {TISTIRL

tanms‘l:imuqu
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Wi CALIBRATION LABORATORY
Continuation of Calibraton Certificate

Cert. Na, : ACL2MIT
Jah Moe 1 VURGA TS

Puges t dal8
Hesult of calibention ;-
1. Alssoluie sensitivity
lelerenes Mleasureil Apuepiance
Acowsiic Signal Value Dieviation Limikt
(Rt (4B} LB Ldn )
9318 (53,95) iy o H0L
2. Heli-genernted nolse
2,1 Mismal jest
Memured Valoe
LR
154

2.2 The micrephnoe of the sound level metes was replaced by checirical signal imput devieo,

Frequency Wlenmmmned value
Witshiing (]
A - weight 1240
C - wright 181
Fla 4

& Acomstical signal tests of frequency webghilngs
Mater frou-feld soowtie response ol level of §2-dR

Trequency Diviatbon from yarions fregq aghiisg respoase curve (B}
[R173] - Acoritance
Flui Ceweighi A-wveight P
(¥ (¥ 0.2 0.2 =15
1001 0.l -l L] =LAl
L] (L] LA a1 2500
tonaslumun

OF-TRE -0 6
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
FAREAME CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cert N 1 ACLIIOXY
doh Moz VORIATIELY

Papes 2 Sull
4. Electrical signal tests of freguency weightings
Waighting nerenrl responise with relative 0 1 ke
Frequency Duvimticn from waskiis fhigs Ak rouponse ciarve [dF)
(Hed Anirplie
Flat C-weight A-weaphd
i Limits
(] [ . 0.1 1.4
135 (14} 1Ll i} &5
0 ] Ll kit &5
5 i1} 1161 00 #15
LEHH) i 1hil hil #1,0
JCHHY 134 il 00 2.0
A0 il {16 {1 5.0
M) i i il 5.0
5, Froquency amil e welpghtlngs i 1 kHa
5.1 Frogueney weiphtings ol | kHx
Mensured Thevimed Apcomarse
Frequency Valug Value Limits
Weighting {dR | Ll (i }
A = wiglel Laal] il -
- weight L 0.0 i ihd
Flat Akl 0 {13
5.2 Time weagliting o | kHe
Messured Dieviated Arceptmce
I:m"""? V!l! vlll'. :Il“'ill
Weightimy i dn ) [} Lan
Fasi S4.0 L] -
Slivy 840 LD =0l
Leg 84,0 .0 =M1
. Long = wpro stabdlivy
SLM [hisplay | SLEM Display Devinted Accepinnee
Froqueney t nsitial o final Value Limit
Welghting (alit ] [ it ) (il |
A - weight g Syl 0.4 i 613
'
tendslumun
- TH 1 20T
_

SITHIPORN, SITHIPORN ASSOCIATES CO,LTL.
PERTRLHAS CALIBRATION LABORATORY

Continuation of Calihration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,

CALIBRATION LABORATORY

Continustion of Calibration Certificate

Cert. Noo : ACLI3OEIT
doh Mo, 1 VOBSACTIOZY

7 Lavel Henrkty om ihe reference level range

QFTELIHM- (U004

SITHIPORN

Pagen @ halH
Antlcipaied | Mensured Dheviabil Arcupsice
Vilue Valie Value Limits
Ldn ) (dB ) fan) | dy
1370 L3%0 o 1]
130 LA LKL a1
[EEE] 135,00 0 wlil
30 124.0 [ #1.]
1230 133.0 i 21
1320 1320 (L4} # L]
1310 {310 i 47,1
124,00 124,00 1] 3 1.
1240 134,00 [ e 1]
| 19.0 1190 [ i
IE |14,0 0o il
1090 1.0 () w1
1040 104,00 00 £1.]
4.0 Y il #1,]
el L i 11l 1.0
B L] 2] = 1.0
B #4.01 ] i
4 T A1) il
Ea] 14,01 (X} i 1.1
il i L + L1
il (L] {] £ L]
S04 L] AL L1
0 338 -1l *1.1
400 400 [ 41,1
244 440 i il
0,0) 1.9 -1l 11
= 4.0 w0 4Ll
M0 2.9 01 +11
240 8.9 01 +1,1
] pak) Eial 41l
I 26,0 =kl 1,1
26,00 By 4l &1
=0 M4 A1 il
'
naslunugu
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. | ACLINNT
dob Ne. F VUBRACIREY
Pepes 1+ TolE

& Lovel linearity inelisding the level range control

Anticipaied | Mlenssned Dhy satisad Agceplaice
Runge Wl Waluw Value L kmiin
(i) b} £ b ) (dH )
Auta a0 B ik .1
W Tome biarsi respodise
Time Titre igrst Anificipared | Mesned Deviated | Acosgriance
durntlon, Th Lyule Value Value Yalue Liméts
Weighting [ (.l ) (| 18] (dm
(=] I 10, 1 1079 -] 15; 50
st 2 i 110 1740 [ 1023
20 w00 1340 134,40 k0 =LAl
;] R 1080 10D A0 1550
Slaow
20 ) 1276 1376 L0 +1.8
038 1 4.0 959 Ll L5;-50
SEL 3 * 108 T 0 L0523
200 [l 13840 L84 40 x1.0
10 Peak O wound Tevel
Mimribser if cycie Anticipated | Messurod Dyvimed | Acceplonce
i Valie | Valse, Lopeak]  Valoe Limbs
test signal Lany L) L) LB}
Condiniisan 133.0 L3300 {0 =
e 1364 (33 =01 30
Mumbser of eyele Anieipaied Measured Deevinted Ascepiimes
in Vlue Value Vilue Limies
tist ignal (B} (df ) (ot { dib)
Lo 1330 L350 on -
Pasitive half cycle [ERE 1353 h2 20
Megative hallcyele 1354 357 et 2.0
'
wnmsluaug

TR 04100661

72 Bl .

Cerd, Mo, : AULIIET
dob Na, 1 VOBLALINEI

Pages : HolK
11, Everboud Imbleativn
Plensuped valise (B } Dhdatind Acceplance
Pasative Negative Valiie Lisnits
ome=hall cyele | one-hallovele tdB [dn )
(k] b 0,1 =5
12, High level siabiliiy
SLM Display | SUM Daplay | Deviated Ao
Fregueney st nitinl it Fimal Value Limits
Weighting Lalih ) () {din (i )
A - welght 1370 13740 i w3

The reparizd unceriminty is bused on 9 sinndend uneerdainty wmiltipliod iy covemage fostor k=2

or any vl following caloubstom.providmg o lavel of confidence of approocimntely 535 %

QF-TH 12401 20l

End of Calibrstivn Certificole
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

1514451 /1 Bisniheen Rd Asmatiem, Bangplud fanghok 10700 THAILAND W T A PRES
Tel0-2435-8800  Fox Ja11-1670 e-malical-conter@sithiphomecom Witp:Ywamsliliphornenm  CALBRATION s

Ceri. Xo, { ACL2IITY

Papew  :  1olN
- .
Calibration Certificate
Equipuiont ¢ SOUNT LEVEL MIETER
Mannfacturer : RION
Maodel 1 NL~#2/ Mieroplvrnie U582 | Pressrglifier NH-24.
Sorfal No.: OASEONT / 200033 1 STER
T Mz LIAL FFML 0303338
Condition As Fownd : GOD
Cislamer | UNITED ANALYST ANI ENGINEERING CONSULTANT (UAK]
¥1 801 UDOMSLT 21, SUKHUMVIT ROAD, :
AARGCAAK SUB-DISTRICT,
PHRAKHANCING DESTRICT, HANGKOR 10360
THAILANIL
Lacathon ¢ -
Ambiount Temporature : {23 £3) o
Presanre {10LF =31 k'n
Helutive Humbdity {500 w30 b L
Reciived Duie : 20 MAY S
Calibration Pate © 07 4l JUNE 223
Dhade ol Lwne @ 4 JUNE 2023
Cllibrated by © Sathakom Fisumpaism

| Thusakul Petchumi

i contificats §s imoed in acerndamee with the sequirements of ISOVIPC 17025 standanl, miy el be reprodaced
arfber has s AL eecepn widli dlie priee writien apgmead of die bead of Calibimthn Lidarmiors.
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snmponn SITHIPORN ASSOUIATES COLLTD.
i CALIBRATION LABORATORY

Contnuation of Calibraton Certificite

Cori. Mo, 1 ACLINTY
Jub Nae FVERGAC DR

Pages  t Jald
Sumpuary of Mensurement Result ;.
| timeerininy | Maxinuopormin
Farumeter s | il uneestulnty of
oLl neusurument (i)
. Ahwcilaiy sensitivity v =) 02 WA
2. Self-goicraied nokis v e3 WA
3 Acowmtiml sighal tesii oF fegquency weigltings =
125 Hz ¥ 3 e
JERH) e v 53 Bis
NIKH) 1Le ¥ 0wy 0y
4, Fearical wignal ety of frequency welghlings T —
Foe 140 He w4 Iz v = o € T =
T = 4 bl 10 e v E] T
Foe > 10 kElz 0 20 kile = :
5. Frequency and fime weightim o | kile v [iF] =
6, Long - tarm stabifity v 0, i
7. Level linenrity on the reference lovel ranpge T 02 - 3
5. Level Hnerity incloding the evel muge coatrid v oz _JAI =]
9, Term burst respanse v - oz ot
VL Ptk 1 st lieved v [ [ED)
11 Civairliosl vl v . 01 .28
12. High vl iauility i B ] i
Wote = Pzs'Fail evaluntion fof such porsmeter,

will b cemudured bsgether from the accepemes lmit anel ity babimismepermited sincertuinly of mensement.

wenaslain uA
A

QTR Dl 0

SITHIPORN, SITHIPORN ASSOCIATES COLTI.
B CALIBRATTON LABORATORY

Contimuation of Calibration Certilicate

Cert. Nn. ¢ ACLINTY

Jub Ne,  VOSGACIET

Papes i Xalll
Colbration Provedore @ Ci-Al-01

Culibrmtion Method ©

Tl ouuipmet wad culiwaned by bused om THC-61672-3 (RT3 Stndud fise sosmd hevel mer (S1ATL

The SEM fnit wsstn 1o Aconmionl snd Elecries] signl weas of frequency weighing with Anoehoie chamber aml Eefiremnos
Huwniibund [nssrumisis,

P feses resalts. ol exch Bt were made by alwervation of each Trtrtients display and sl Wil SLMx dwlay.

Condition of this resall of calibration :

I Heforrmes Standend |nstrmenss
At Maidil Serinl No.
‘Wavefien Cenerniin ATTHEA MY EEO] TATE
Wnvefir Generntor ERS 110 MY$2302742
Digitad Mudiisneier EETIN MYAIZI0UM
Digital Miibtister 184614 MYSI220076
Digital Mubiimuier 1A MY AT
Programmabile Adieriitor MAL-10T) H21000 14 H1a
Candenser Misraphang EIT 20T Ah-_l'gfm:l ,;m ;4
Musmring Amplifier MA-4ZKAL 56 AN {4

3, This result of eulibwation was found sccarae us shown an dae and pluenluﬁhnnnn@ﬁ.‘!ﬂm -,,. el fum iy
1, Thin certificate i raceshle ta thit fiemthonil sywem of anid molstieed ol

3.1 Meathemal Inssitute of Metrology (Thailan),
2 Vatland sl f Schntfic and Fechnologleal Researeh (V11

wna'ﬁ'laimuqu
S LU

UF-THI 204020000

5|TH|F‘OHN SITHIPORN ASSOCIATES COLLTD.
soctht CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. Mo @ ACLIIITS
Job Mo 2 VOs6ACIBAT

Papes @ 4ulE
Result of calibeation s
1 Absalute sensitiviny
Riflermce: Meiinad Aceepmie
(i) (B} i) idny
93,5 (19K N L a3
2, Self-genernted nolse
2.1 Nareal fust
Mensared Value
(dnd
154

2.3 The migsesphone of the sound level meter was replaced by eloctrieal signa bnpul devies

Freguaney Memured volue
Weighting Ly
A - wesght (e
€ - weight nz
Flst Ml

3. Aenustical signal tests of frequency wekg litings ’
Meter free-fiedd acoissc respans o o level GRS 4B

Frequency Thoviatinm Ihmm
i He) | y
Flut Cowelght | i
124 a0 11 (8] =] 5
BNR) A <11 Ll T
B i 1.7 15 250

lilﬂﬁ'ﬁ‘lﬂlﬂ Ufd
B }

A TH 0 Db oo e



SITHIPORN, SITHIPORN ASSOUIATES COLLTD,
Ll CALIBRATION LABORATORY

Continuatlon of Calibration Certificate

Cort. Na. 1 ACLZNTS
Juti N 1 VOBRALDINE

Puges  : SulB
4. Eleetricnl slgial testy af fragminey weightings
Wiehglutleg metvork reapotise with relarive o ) kile
Fregquency Dieviation from verioe iy We e grve (it

(el ol oeceptance
i Ceweight Acwekght Lhih
3 ) 41 on i 140
15 [ W [ 418
240 [T [ [ 514
500 1) L] o 18
1000 L] ki ki 1.0
2000 111} AR il #3210
A 1] ] il X0
B0 iy A il A0

5. Frequency anid tine weightings ai | kile
A1 Frequency werghtings ot | kHe

Anteipmad | Mensared Devamed

Frappeady Ve Value Value il

Wiiyhinig (dn ) [N (dB | IR Y

A = weight LI} .0 04 =

£ - weigh L [ o | =02
Flat i who |l 202

85,2 Tome weighimg = | kHz

Anticipaied | Mewamed | Puvigted | Acceptance

Froquesniy Valoe Value Valuw Lamifts
Weythtieny [T} (al} Lt ) L
Fast 1 [ it 40,1
Slow B 04,0 it £0,1
Leyg [T [ i L0,

i Lng - berna stabiliiy

SLM Dilsplay | SLA Display | - Devinted Avcepluney

Trequency wi imitin] ui fimml Wl Lt
Welghting i) Ll 3 [EE) (it )
A - weigh 440 S4.0 (il +.3

wenanslurauny
7T e

Q- THII- -

SITHIPORN; SITHIFORN ASSOCIATES COLLTD,
RRABRANRS CALIBRATION LABORATORY

Contipuation of Calibration Certificane

Cert. Nn, : ACLZNITY
Jut Moo 1 VOB ALNBA

Pages = Tald
A, Lisvel linesrley Dmclmifing ihe bevel range contrul
Amespared Megmmel | IZNU'\mhnI Awrpiarss
Kange Viilng Value Value Limits
{am) m) | L) [
Anili Gt Wl 0 Al
B, Tane burst response
Thine Tane hurt Anticiguiod | Mol | Devided | Aceepliee
durthon, Th | Cyele Vil Value Valwe | Limi
Weighting | (i) (un ) (B ) (i)
035 1 1B 17,9 T R
Fast Fl ¥ 124 R i Ly as
i1} Bk 1340 13440 () afdl
2 & 1080 1080 i 580 |
Wos a0 Ak 1170 131 i T
e ] ool [T 4.1 [EFETH
SEL ] ¥ 1000 1680 o L0 AL .~
20 Wi 1280 1280 i 1
10 Peak € wumid bevol
Nursber of eyele Anticipaed | Weasmed | Devined | | Aceeptmice
m Valup | Valug, Lopesk]  Vialus Limits
el sigmal [ pm) | ) Ldni
Canti 1150 [T il L3
[ 1364 1354 =10 3.0
Mismiber al eyl Anbiiipated Measired Devinimd | Acceplance
i Vighie Value Walise Limita
1usi algnal L) Ll ) (df ) {lis )
ot 13300 133.1 0. 20
Pusitive half eyele 1354 i35 -1z £200
Poagatlve hall eyels Lasd 1353 L1 420

lilﬂﬂ"li‘lﬂl UAA
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD
R CALIBRATION LABORATORY

Continuacion of Calibriation Certificate

Cert. Mo, 1 ACLIIITY
Juh No. 1 VESACIHIGE
Pages @ bull

7, Level fimearfty ou ilie refercice lovel rangs

At Messured
Value Walie
Ll (iR}
1370 1370
1360 1360
13500 1380
134,00 14,0
1330 1330
133.0 1350
1310 1310
129.0 290
124,0 134.0
119.0 19,0
14,0 114,00 [ i Ll
L1 [T (L) i Ll
104.0 10441 i) £L]
99,0 ] [ £,
a4 W [} 41,
#0.0 B9.1 0.1 44,1
B0 [kl 0, +1,]
o0 ] il 1l
24,0 4.1 i1 411
.00 [ 2 + 1l
54,0 ] [ 4Ll
A0 1 _T§L_ =
0 40 [ 41,1
200 A1 Al * |,
440 #4100 00 k11
30 ) AL 1,0
340 .0 ik 1.1
F 09 -0, il
9.0 0 {ik) £ 11
a0 2R k) £ 1,1
274 pall] 1) kL
26l 259 A1 £11
240 pa] ik + 1,1

lilﬂﬂ'ﬁ‘lﬂl UAA
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SITHIPORN, SITHIPORN ASSOCIATES COLLTD.
S CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cart. Nik ¢ ACLINTO
dob Mo, ¢ VOGBACGE
Pnges ¢ HofK

10, Dverload mdiestiom

My vibue | 98 3 m M_ﬂﬂf‘

Pty Negative Ve ity
wuigehiall eycle | ome-half cyele tau] i {an
5.8 AL L5 TE]
12 High level stubiliiy
SLA Display | SLM Dijnpley Dievinted Agcoptunig
Frequency a inrial al fimnl Value m i
Welghing (i) {8} [ ) (dn )
A~ welght 1170 1370 A1 a3

Ther repariod wneernimey 14 fused on o stnsdard mocemmingy malephied by ﬂﬁﬂww' '-.!
ar uriy valibe following csicofsiongprirviding 3 lnvel ol eanfidence of opprosfmualy $5 %

= Endl of Calibeathon Certifieate
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SITHIPORN ASSOCIATES CO,LTD,
CALIBRATION LABORATORY
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Tel-2435-0800  Fani-7433-1679 a-mallcab-oesies@sithiphomeom Bipd wamsBhphomoom  CALBRATION 0394

Cert, No. 1 ACLIZTLS

Pages @ lofR
Calibration Certificate
Equipment ¢ SOUND LEVEL METER
Munufseturer RICIH
Model : N2/ Micropinme L1C-32 | Proampifier NH-24
Serial No: (OSB3 /{3907 ATHOS
1 Meyt UIATLEFM, 1172458
Condition As Foand : [EEATN]
Customer | UNITED ANALYST AND ENGINEERING CONSULTANT (LTAF)

1501 UDOMSUR 41, SUKHUMYIT ROAD,
HANGUHAK SUB-TISTRICT,
PHRAKHANCNG DISTRICT, RANGEOK 10260

THAILAND.
Leation = =
Ambleat Tempernfure @ (230 43 ) e
Pressure : (1013 £3 ) Kia
Relative Humidicy : [RETS ] %
Received Date = 03 AFRIL 3023
Callbration Dute : 1011 APKIL 2033
Dimte of Issue 2 ¥ ATRIL 2023
Calibvrated by = Mathnkom Plsurpaisan
gy 7 Bl

| Thunakul Petchini )

This eertificnte is lsned in secomlume with the reguaremsents of ISONEC |24 srdend, oy nist b reprodoce)
eher than (b, except wieh the prior sHoen sppoeal of e head of Calificition Libomsiry.
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Continuation of Calibration Certificate

Cert. N, : ACLZI13
Job Mo, 5 VOBRACOI44
Pages ¢ 30f8

Summary of Measurement Result 1

Y Uncertalnty | Maximum-permitied
P'urameier Pass | Fall uneerininty nf
fem menstirement (A0}
1. Absalute sensiiivity v = 02 WA
2. Sell-genernied noise I = 07 N
3. Acomtical sigmal tesms of froquency weigh
124112 v 03 0f
1000 Hs v 5] 0§
A0 Tz ¥ 03 07
4, Tlectrical sipmal mn[’&qm wni@nir':
P 10 Hx b & 3l e v (15 0,
For > 4 kHz 1 10 kit v 0l 07
For > 10 ke 10 20 e - . 0
&, Fregoetcy anil thme welghtings s | EHz v = 032 02
1, L - iiermn stnbsilly v ] %] 0.1
7, Level Uneurity or the reference level mnge ¥ . 02 03
%, Level bnearity incBuifing fhe level range control v . n2 03
9, Tane burst resprinse v = 02 03
11k Pesike € agamed leved v 02 033
11, Dveriosd indication v 0l 2
12, High level wabiliny v . i ni

Bane - I'asa/Fail evabunion for each parsmeser,
will be vonsilers] mpether fram the neeepranes Tmat ami the Maximam-permitied sncertainy of mensyremerst,
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Calibration Frocedure © Aol

Calibration Method :

Thin eyuipment was calfirted by s oo -6 672-3 (200 7) Standard for soand level meter (515,

The SLM bl sesits b Acoustical and cnl signal iests of fregquency wei with Anechoic chamber and Rederence
Slandnnt Instruments,

For st resailts af each items were mode hy dhaervation of ench Instruments display and alse with ST disploy.

Conditlon of this resalt of ealibration :
1. Malierende Stndad Instramsenis

Imstrument Mol Serial No. Cer, No, Due Date
Winpafiem Cemerutar 32108 MYSHO1TT ET-IEHe-25 I-FER-24
Wawefirm Cenerator ERLTRY MYS2107743 -2 OT-FER24
Drigitad Mubimeter EEESTR MYS3220004 EELBP My0368  13-FEB-24
Digital Mubtimpter TIHLA MYSI2R0T6  EFLAP A6 13 TER-2
Digital Multimetes 4618 MY &I24273 EEL.AP 30266 14-FER-24
Programmable Allensbo MAT-1070 62100114 EfF-011-23 OH-FER-24
Comiderser Microphone gl 07K AA-JOM2Z  |4-FER-24
Mensring Amplifier NA4ZKAl 14560495 AADORES  |4FER-24

2. This result of enlitrnim woes Sl sccarate os shown o dote gef plece of calitration Gor this ealibrated flem only.
3, This certificate @& mcealls o the miersaticnal syaieen ol i maknesined wi

3.1 Matlomal Institte of Matrodogy (Thailand).
1.7 Thabied Instite of Sclotific md Tochnokogioa Resenrch (TIETR)L
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Hesult of calibrothon :

1. Absolute sensitivity
Rieference Meamured Ancepnse
Avnasibe Signal Vil Drexistinm Limit
(dB ) Ll ) (| {dml )
03,0 (93.55) a8 o L

2. Self-penerated nolse
2,1 Normal 12

Meaumed Value
(8 )
I8

2.2 The microphone of the sound level meter wis replaced by elootrios] sigral impat devies:

Freguency Measureid value
Welghling (i)
A - weight 151
€ - weighl 33
Flai 26,7

L Acmtheal slgnal tests of frogquency wilghtings
Mester free-figld scomiic response sl o level of §4-dR

Froquency Devantion from vurious frequensy weighting respones curve {db)
tHe ) o Accepnnc
Flat Cweight A-weight il
128 0.6 0.6 0.6 +1.5
Ty 0 0.0 0.0 210
By 03 N3 42 #5.10)

wnaslununy

Fr Bl
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Papes  : SofR
i, Ekeetrical sipnal tests of Treguency webghtlngs
Weighting netwoek respanse with relative o 1 kit
Frexuensy Drelntbort frum virlous eguency witlghting respnss cutve (R0
H q
(Hz)h et Covelight e Agcaplanes
fit 00 412 o 2.0
125 0o 0o i) ={ 3
250 L] =01 [R1] *1.5
500 0 0.0 (1R +1.3
1IHE) L0 a0 (AL =1.0
i) L0 0.0 [N +2.0
i L] A0 1A +3,00
L] o1 0,0 1A &350
5. Froguency unad timn weightings of | kife
5.5 Frequency weightings ot | kHr
Antieipaned Menmmed Devinted Am
Frequeney Value Vialug Value Linilts
Woighting tdn) i} (4R ) (gm)
A - weinhi w0 a0 00 202
- waight 04,0 a0 0o 402
™ [ 4.0 o a2
53 Time wekghtingat 1 kilz
Anticipated Mg Puviated Adcepinnce
Froquency Yulue Vilue Value Limit
Weigiting {dmny {dit ) (dn (4B}
Fasl Dd.Ar G40 [REi] 0.1
Slow DAy .0 (K] LA
Leg Y4k 4.0 (4] =il
. Lisng = torm stabilbiry
SLM Display | SLM Display | Dieviased Acespmice
Froquency #i imitial ui final Valoe Limiis
Weighlng (i) {dB ) idh (i)
A= welphi LER] .0 i1 £0.3
'
enasluAmuAy
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H. Lavel limearkty imcluding the level rmnge control
Aniicipnizd | Memured | Devisted | Acceplance
Hage Vlsie Value Value Limits
(dn ) {dB ) (din ) (dB)
Auta Lt .0 g 211
U, Tump burst respsnse
Time Tane hurst Anticipated | Memired | Doviated | Acceptance
dumting, Th Cycle Valug Walue Valug Eimsiin
Weighting {rw ) Cilb [ elH § b ) (di}
0:.2% 1 1158,00 78 -0, 145:3=54
Fiant 2 i 170 1 i1 10§15
200 B 1340 13,0 il #LA)
2 & 10060 07,9 -l 1.5 ;54
i 20} MO 1376 1215 -l 4L
125 1 9 GEH 0.2 15184
SEL 2 E 1050 7.9 1 1025
20 KOk 1280 1280 (ki) =LA
1. Peak © sound kvl
Mumber of cycke Anticipated | Mozl Devimted | Acceptanos
i Vahie | Value, Lepenk|  Valne Lirmits
tesl wigral (am ) (olit | (v ) (dB )
Condinneis 1130 1340 L] 34
U 1364 1361 -0.3 3.4
Mumber af cyche Aniizipated Polensirod Duvistnd Aceupence
Value Value Vahie Lirmits
ezl aigtial (dB ) (dit ) { iy ) {dB)
Comtiooing 1330 1330 i &2
ook bl eyile 1354 1351 4.3 430
Mogutive half cycle jasd 38,1 R £
'
enaslumuRy

=T 120 -
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T Luvel Hpearbty on the reference level range
Agicipuied | Measaned Devigied | Accepiarse
Value Value Value Lisdis
(B ) (i) (i) (4B}
170 137,0 o 11
L3 1340 Ak a1
1354 1350 [iT) £11
13440 134.1 i 11
13340 1330 ik £1.1
11241 1320 (14} +1.1
1314 1110 () 1.1
12040 129.0 (1] + 1.1
1240 134.0 ik + 1.4
[REE] JIEN] LA + 1.1
1144 1141 i 1.1
0.0 1000 (i 1.1
1.0 i il +1.1
50,01 940 ik 411
940 4.0 (i 1.1
2.0 B0 ] &1
4,0 B (1) 1)
70,0 78,40 1) £1,1
74,0 740 Al 4 1.1
69,0 a0 i & 151
4.0 64,11 [ 411
S0 2,0 i 1,1
54,0 4.0 {10 1.t
45,0 44,0 [ 41,1
4400 440 i) +1,1
294 10, {4 21,
3 40 0.0 =1l
Jny 30,0 i1 1,1
26.40 24 0.0 21,1
2000 pidil 0o 1.1
24 74 L & .|
] 246 01 =1,
250 25, [ #1.]

Q=T D 1
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1. Overboad jmiieation
Mdesmured vudue { dlY ) Pevinied Acveptance
Positive Negailve Value Lbmits
omehalf cyele | oni-half cyelo (B (I
0,5 |7 Q3: s
2 High kvl atahitity
S1LM Display | SLM Trispluy Dhevaatud Acceplitee
Frequency i imisial i fimal Value Limits
Weighting [ ) Lgn) (i) LdA )
A~ wekght 1370 1370 (L4 13

The reparied ancertanty is haseil an 8 stardand ancertabity multiplied by coverige fsetoek =2

o gy value following coloulanon,providing o I of confidence nrq‘mmmﬂyv'su

End of Calilrathin Certifleats
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Calibration Certificate

Equipment 1 SOLUND LEVEL METER

Manuifaciurer RIEN

Mdel = WL-42¢ Wiraphans UO-42 /1Y i NH1-24

Serfal Moz (HASH0E ¢ 157967/ 4BDEI

I Mz UAEEFM 402558

Condition As Found : Gt

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

&1 01 UDOMSTE 41, SUKHUMVIT ROAD,
BANGCHAK SUR-DHSTRICT,
PHRAKHANONG DISTRICT, BANGEOK 10260

THAILAND,
Lacation ; -
Ambient Temperstire (In0sd ) -
Pressure ¢ {101 =3 ) ki
Hebattyo Humidity © { S04 30 ) %
Recelved Date ; o8 AP 2023
Cafibration Dafe : 1011 APRIL 2023
Dhate of Tasoe ¢ IE APRIL 2023
Calibirated by ¢ Maihakarn Pisaipelsin
Approved by ¢ ;‘ W 2

[ Thanekul Petchumi |}

This certificale i tssurd in sccommnce with the requirements of BREVEC 17024 standard, may pot be roprodyced
oehur than in full, except with the prior written appraval of e hoad of Calibmtion Labommry
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Pages ¢ dalH
Summary of Measurement Besult ;-
Uncerialaty | Mugimuni-permitied
Pavimelir Pas | Fall uncertnlngy of
iR messurement [(1B}
1, Al sensitiviry 4 03 A
2, Self-generied noise s - 02 A
3, Aovustical signal tests of frequency weightings
125 1y I ik 0.6
140 Hle v 0.3 6
BO00 He v 03 1,7
4. Eleeisien] signal tests of frequeney wel .
For 1 He 104 kil v K] 0.6
Fise = 4 kHe o 10 kHe v - [E 07
For > 11 kM so 20 ke - - - [
S, Frevmensy uisd time wedghtings = | ks ¥ 2 02
6, Long - term winhiliny v ni ol
7. Level lingarity on the reference level rnge ¥ n2 03
. Leval Hnearkty kncluiing the level mnge control v 02 (3
9, Tone burst respanss v 0.2 e
14, Peak { sound lpvel ¥ 02 35
11, Overlos Iniation v - 2 125
12, High bevel staility v - [ il

Male © T Fail evsluntion for ench prrmnstor,
sl b el ered wgether fhm ihe acceptance B sl tie Maximm -permitsod meerinmty of massanement.
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Calibeation Procedure : CR-AC-01

Calibration Methed :

Thia oiquipeatent was calibraizd by hosed on IEC-81672-3 (2013} Seandard fo sotmd level meter (1M,

The SLI hiad tests o Acoustion] anif Electrion] signal tests of frequency weighting with Aseshoic charber ardl Refere o
Standand Instrumenis,

For testa reaislts of each iiems were made by observation of each Tnrmaments display s also wilh SLMCs daaplay,

Condition of this result of culibration :
1, Reference Siandard Tnstraments -

Instrument Madel Serful N, Clert, Na, e Daie
Wunelutin Generator EERIVITY MY ARO1 TG EFAM09-23  OTFEH-24
W nvefirm Genersios 35LA MYS2M2742 EFN1023  OT-FEB-24
Digitad Multimeier 13461 A MYS32200104  FFLBE MM266 1-TER-24
Digital Multineter FMALA MYS3220076  BELEP 108266  |3-FEB-24
Digitad Mubtimeter I451A MYBOII42TD  EELRP J1A266 | |4-FER-24
Programmsble Atenanior MAT-1070 AT 14 EF-ONI123  ORFER-24
Conitssier Microphone AR 297790 AM00/23  I4-FRB-24
Measuring Araphifier NA-IEAI JAE60455 AASOO2-2Y  4FED-24

2. Thi resilt of calibration was fisind nceune s shows on date and pisce of calibrativn for dis colibrated item anly,
3. Thic certificate is maceshls f e i systen of unil mat mi

31 Naticmal lnstiente of Metrology {Thailed)

1.2 Thiland Instirute of Seieniific omd Technologieal Resssrch (TISTRY
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Result of ealibration ;.
1. Absolute sensitivity
Hafurence Messured Ageplancs
Aol Signal Vil Tevistion Tt
[dB [ (4B} Lamy
3.0 (93.05) 039 (i) T

2, SelFgenernied nokse
.1 Warwl sest

Measured Value
LB}
15,0

2.2 The microphoe of the sounsd kevel meser was replaced by cloctrienl sbpal npel device.

Frogmency Mensured value

Weighiting [ dR )

A - weight [EE]

L - weigh 19.4
Flax 3.1

A Acoustical slgnal tests of Pregquoncy welghilngs
Meter free-field soousiic response at o level of 84 dB

Froquenicy Dievincliomt froms varioas Trequency weighting respoeise curve (481
(He) Axp 2
: Flat Coweight | Acwelght o
LEmits
123 0.3 0.3 14 =13
(AL it L1 A1 & |4}
Hov 2 21 0 =50

QFTE174M0 120044
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Connnuvation of Calibration Certificare

Cert, o, | AUCLIIN4

. Libng = torim staldilny

debr Mew ¢ WOBHACTMMA
Fogen ¢ SofR
. Electrical signul tesds of frequency welghtings
Weighting netwark resporme with relairve 19 1 kil
Froguency Divintlim froe vasious welghiing response curve (1)
Tz ) Agcepunce
Flaut Cowuight A=wepdit Ll
5] 4l Fi i 110
125 (1113 il 0 #1.5
150 L oh 41 &L
SO0 iy o 41 +1.8
plevi) i L} L &0
200 Tk ol 0. =10
AN i o [ Bt
B0 4 18] il 241
5, Froquency anid thmo welghilngs at 1 kils
5.1 Freguency weighting ot | kile
Aniieipuied | Measure) [evinies) | Accepinnes
Frequuncy Value Value Value Limiigs
Welghiitg (B ) 0] (dn} 0]
A -'ul:lgh S G4 4 k1] +0.3
C = weight G0 i (i1} #02
Flai Gl G L on +02
52 Time weighting sl | kHa
Amticipaied Iersured Tevimted Acceptance
Frequency Valse Vs Value Litislls
Weighimg 1 dB ) (B} (4l ) (df )
Fasl 94.0 el il # 0]
Slow 4.0 Y il AREH = 0]
Ley .0 9400 ARE} =0,
ALM Display | SEM Display | Deviated Accoplasics
Froquency a1 mirinl ut final Value Lisis
Welightlrag Ll ) (R ) (B ) [ )
A - weighi Q4.0 0,0 L] =03

TR 120400 i
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Joli No. @ VORGACHIA
Pages : TR
£, Level finearity including the lovel fanje cuitnal
Anticipaied Menusared Dievaziod Acceplance
Range Value Value Valun Lirmits
(i) [ ] (b (i)
Auln [T W 4 £11
9, Tung hurst reapomse
Thme Tone burs Anticipused | Munsised Devinted | Acceprince
duration, Th Cyele Wadue Walue Value Limis
Weighting {mu) alld | alEs ) Laliy ) Lali )
2% 1 1 (18,0 107.5 k1 1.5;-5.0
Fast 2 & 17,0 17,0 ol L0235
o RN 1H,0 |34,0 (14 10
2 ] | (18,00 10400 [ L3Z-50
Slow
0 B0 1276 127.6 o0 =10
033 | .0 Y L1 13350
SEL K 1080 108, (i 101743
200 B0 1260 11RO on 10
1k Peak © smsd lovel
Mamiber of cyele Anticipsted | Mensared Devinted | Acceptunce
i Value [ Vslue, Lepeak]  Valle Limits
sl wigmal (am} {dB ) (48} (dB )
eI 1330 1330 fufi =50
U 1164 1364 i 5.0
Nuansher of vvele Anticipated easured Drevinied Ascepiunce
in Vialue Value Value Lirnits
e stgral (adB ) Ll ) 1l i df)
Cinilimiicnis 115,0 133,0 1 £2.0
Posllive bl pvicle 1354 1381 L £2,01
Neogalive half ayele 1354 1351 A% .0

QI-TSE24H--0000

I.ilﬂﬂ"li‘hllﬂ Al

7 A

SITHIPORN,

T Level Nmearkty an the referonve level runge
Antivipated | Mensunad Deviated Acoeplanoe
WValie Value Vil Langiis
ids) (B} Lt dit)
13,0 17,0 A0 +1,1
JET 13600 an 4,0
135.0 135.0 6.0 =]l
140 1240 a.0 +1.1
1330 133,00 0,0 +1,1
132.0 118 -1 4.1
1310 1210 1,0 £l
1380 1260 o0 + 1,1
1314.0 134,01 L 41,1
LI L] {0 il
1140 1 144 0 k10
0] 0G4 il a1l
10 i 104 6 L] [N
S0 .0 iLi (3N
S4.0 04,0 {10 L1
#4,0 AL 0 & 1.1
0 i 1 k1.1
7.0 Ja.0 {1 1.1
F4.0 74,0 L0 1,1
0,11 £, i =11
.l el (.0 &1}
54,0 39,0 00 +11
54.0 54,0 i * 1.1
A0 490 i, Ean
44,03 44,1 .6 £,
39,03 9.0 i1 £1.]
0 340 0.0 41,1
3.0 an,n £, + 1,1
24,1 20,0 L] il
M0 280 0.0 i L1
7.0 7.0 an i L1
240 26,01 i 1.1
250 uy A1 |

- T 200 el

Cert. Na, : ACLIIT4
Job N @ VOSGACHEA
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Continuvation of Calibration Certificate

Cort. Mow ¢ ACL2ITN

dot oo 1 VOBRATIMA
Pages : KolK
Tl Overiond imdicstion
Miensared salie ( 4B ) Dexinied Accepianoe
Postitive MNegalive Waluz LLnmite
cri-hall eyele | oag-half eyele (i) (8
05 0.5 [k 2.5
12, High level stubility
SLM Display | SLM Display | Dieviased Aceeptince
Frergasncy at imirinl at final Vil Limmits
Weighting {dB § (b ) [ {dR)
A~ weight 1370 1370 i i3

The reporied uncerfamty s baved an o stardand uncertanty mulisplied by coverpe fictork =2

o ey valiss fullieayfig enliidatbonproviding o bvel of confldence of approadmadely 5 %

Q- TH | M-

Endl of Calibrathon Certificote
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Calibration Certificate

Equipment : SOLUND LEVEL mﬂ.

Munifactueer : RION

Model | ML 427 Micropbote 1053 | Pretenplifier N1-24

Serial No.: Q0SSR | £ 200031/ SADG6

1D Mo UAEEFM.IM32988

Conditon As Found : [EE s 4]

Castomer : LINETED ANALYST AND ENGINEFRING CONSTLTANT (AT

NS0T LIDOMSITK 41, SUKHUMVIT AL,
BANGCHAR SUB-DISTRICT,
FHEAKHANDNG DISTRICT, BANGROK 102560

THAILANID.

Laenthun ¢ .
Amblent Temperniure : {230 3 "
Iressure = ¥ OIGLY &5 0 kFn
Helitive Humbdity [EELTES ] L
Reevlved Dt ; 23 MAY M1
Culitration Die = 0708 JUNE 2033
Dhinke af Dssnie @ o JUNE 2033

Calibruted by 1 Nathakoen Ficapaisn

o 7l

| Thsnsku! Petclnd

Iis eeriificate i bsued in sceordance wiih the resuimements ol TSOAED 17025 standard, sy oot be neprodicod
atiber dhia fr DhilE eneep wieh ihe prve wrinen igproval of the hesd of Cabibetion [ iborsiy,
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Pages ¢ FalN

Summiiry of Measwrmont Resubt @

Umeeribnty | Mashoepermiied
Farnmeter Pane | Fadl : umcerininty wl
- el measirrment (a1
1. Al sersisivity v = [Ta A
2. Sel-penersted noise ' i1+ NA
3. Acoustical tignal s ol reguency wiighting
124 Hz v g S
1000 e v b3 [
B00X) Hz o 13 7
4, Plecirical signal jeses of Toquency wei L —=—
Fow 10 L 1o 4 ke v . (& = — ==
For > & ke ao 10 kA2 v 03 L
Fiar = 10 ki e 103 20 KBl = L
5, Froquency and time weighiings a | kHz v - 2 3
i, Lang - lerm ctahilicy v - [ T
. Liewel Bifvoarity am the reference level mnge v 02 0
B Level Hinesrity the Jevul mnge conirl I Yy 03
4, Time bursl resprimss v JI¥ & 0
10 P © sonined lvel v e L]
1. Crvurbond ndboation v . 0r 0.1
12, High bevel winbility v [ - 0l 0.1
Mg | Tmen il evaluntion for each parsmeter, -
il b culrhored Aigestir Fraen the nccopiascs Hmdt s the MRy permined ungertsiinty of
'
enaslumuRy

THL I -0t
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Continuation of Calibration Certificate

Cert. N AULZITHD
doli M 1 VOBRACHOAT

Pages ¢ loln
Calibration Procedure : CI-AC0]

Calibention Methed : .

This exuipment way cilibrased by, based on TECH 16013 [‘?lll‘lﬂw.&rhmﬂhmmlﬂm
The KA fod tesis o Avsnsstiosd and Elestrical signal fesss of fres g b
Siunslurd bnstrumends. .
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Uncertalnty Maximum-permitiod
Farsmeier [ Fall umeertninty of
SN} messunrement ()

1. Absohite seysitivity v = [F] A
2. Sl penerated mise W 02 N/A

3. Acoustical slgnal sty of froquency wephling:
134 Hz L4 0. s
1000 1 v [IE] [iT]
UK} 11 o 0.1 (%8

A, Plegtriesl wigrasl 1esis of froguency wepfvings
Far 10 Hz b d kL v B 0.3 [
Fur = & ke i 10 kHe [ a [IK] (%]
Far > 10 kil 1o 20 Kz * 1.0
5. Froguenay ani time weightings ut | kg ¥ 0.l 2
6, Lot - e siahilisy v - il .l
7. Level linearity au the referenice level range v 02 0.1
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Calibration Methaod :

Thin equipmini wis calibrated by bimed om TEC-61672-3 (2001} Standard fir souwnd level meser (SLM),

Thse SLM hand tesin i Acowsties] and Elecricnl signnl tesss of frequenscy weighiing wiih Anechote chamber i Belerece
Sinnclasl Insirnemesiz.

Fur tests resulis of ench ilems were masde by chservation of each Tnstrumends display and slso wiily SLM' display,

Candition of this result of calibration :
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Inatrument Mudel Serial Mo, Cert Noy Dae ke
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higtail Ml Mdhla MY HIZAITI EILUP, 58265 (K-Feh-11
Programmubée Arlenusio MAT-1071 21014 EF=(me-22 U7 -Feir-23
Conidenser Microphone 4780 JUTIHy Ad 01322 24-Feh-13
Messiring Amplificr HA-dIKAI Ja56iM43 AAMKE-2D 22-Feb-23
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Acanmthe Signal Vahie Dhevintion Limit
(i} (dii (dB ) LdB )
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L. Rell-generated nolse
2.0 Normal (ewt
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()
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L - gt 2014
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Fredimncy Dieviution from varmus frequency weghting response curye (Al
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1000 o0 0. i =14
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Fuges : Sald
4. Elecirical akgial ieats af frequency weightings
Wedghiling petwiark responss with reatiioe w1 ldfe
Froquency Dhevinthin {hom wiidius Fequeney welghting response sarve LET
(Ha) Acceptance
Flmt Cowelght Asweight Ll
] A0 0 -0.1 214
135 i 10 1.0 +1.4
250 il L] L 1.8
S0 (i1} L] 00 1§
1000 i i Ak +1.1
2000 it} 1L L0 430
A (4 1h6) AL 4300
KN o 1 01 A50
&, Fregueney nnil finse weighilngs i 1 k2
5.1 Frogueniey weightings st 1 k¥z
tewuned Teviased | Accepiance
Ireguency Vilue Valus Limits
Weighling (df [ (il )
A = weight Taif Ahi
- weight Ui Af Ahil 203
[ L 1] =02
5.2 Time wesghting a1 1 ks
Mossured | Deviated | Avoeptarce
Treguuney Value Value Lismig
Wighting ) | i ) [ Y
Faal ENi] .0
Sl .11 0,0 =0l
Loy 44,10 i 20
i, Lamg - termi atahility
S1M Diisplay | SUM Display | Desiated | Avoepuanee
Freguanicy ui imigial at fimal Valiss Limie
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A - epigh LNl Rl =03
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Continuarion of Calibraton Certificate

Cerl, No. 1 ACLIIZI

Cert. No. 1 ACL2I30IL
dob Moo 1 VOBRACTIEZS

Pages @ malh
T. Luvel lngsrity om the reference level range
Anticipatn] Measured Deyiated Acceptance
YValie Valise Value Ldnsiis
{di ) (b (B} (8 )
137.0 374 1k 1,1
EX6.0 1360 L =11
1250 1330 Ak +1,1
540 [RER) Akl + LI
133.0 1330 il L
132.0 [ERd] Akil + 1.1
1300 1300 {48 11,1
Lk 1294 [k} an
1240 240 (i1} + 1,1
1180 1193 Lk 1.4
(RN} 1144 Lk 1.0
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Papes 1+ TulR
# Level linearity Including the level range control
Antwaputed Messured Thevinbesd Acorpiliing
Iitige Vg Valne Vilue heruate
{elit ) Ldi ) Lty LBy
Aantis LR .0 .o .l
W, Twne harst response
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Fsit 2 x [T 11 [ 1028
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Memmnred valoe { dH | Pewimted Avemplarss
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o8 E04 1.1 415
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Fresjuency s mitiul il final Valie Limits
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Continuation of Calibratnion Cernificate

Cert. No.  ACLZIUZS

Vﬂg(" 1oty
£ L> 3 ~ °
Calibration Certificate
Equpment SOUND i EVEI METER
Manufaciures RION
Model NI-42 Mizrophane [C-52/ Preamplifier NH-24
Serial No. 00408979 11501 22 /90424
1D No. =
(_ondition As Found GOOD
Customer UNITED ANAL YST AND ENGINEERING CONSL NI (UAT
&1 SOl UDOMSUK 41, SUKHUMVIT ROAL
BANGUHAK SUB-DINTRIC
PHRAKHANONCG DISTRICT. RANGGKOK 1026(
THAILAND
Location -
Ambient Femperature 23.0 = C
Pressure 10 + ] kPa
Relative Humidity 50. 0 %

Received Date 06 JANUARY 202
Calibration Daic 0-12 JANUARY 202

ate ol

ne 16 JANUARY 202

anhhrated by

Approved by : /

) a{,‘74

Nathakom Pisutpaisan

o/
LA

{ Thanakui Perchura:

I'ms cernficare 1s 1ssued n accoraance with the reaurements of [SO/IEC 17025 standara. mav not be reproducea

other than 1n Tuil. excent with the nrior written approvai of the head of Canbration 1.aborarory,

QF-TS 1 2-ta-04-02006064
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CALIBRATION LABORATORY

ontinuation ot Lalibration Lertifcate

Lanm's'l:imuqu

Cern No. . ACL23623
Tob No VCH6A
Pages bof §

il deasurement Resuit
Uncer tainty Maximum-nermittea
Parameter Pass Fail uncertainty oi
(dB)
geasurement (dB)
ADSOIUTE SENSIMVITY v - 0.2 N/ A
Self generated noise v 0.2 N
Acousticat signal Tests of frequency weienunes
25 Hy v = 0. o
00U Hz v N 0.3 1A
000 H- - 0
Elecinea signal tests of frequency welgnlings
Tor 10 Hz to 4 kHz v = ) v.0
For ~ 4 kHz to 10 kH: v 0.3 0
Hor > 10 kH7 to 20 kHz - U
rreguency and dme weightings ai | kHz v 0.
1 ong - term stability v )
Iever lmearity on e relerence wevel range v =
I evel linearity including the level range contro v
Tone burst response
). Peak ( sound leve v - 0.2 0.35
yverioad indicaiion v * 0.2 0.25
High level stability v = 0.1 0.1

YF-TS | 21404070004

wenaslupuny

e e

Calibration Procedure

Calibration Viethod

Cert. No.  ACL23023
job No. VCARATIHILZE
Fages ot R

This equipment was calibrated by based an TEC 16723 (2013} Standnd for sound bevel neser (SUM).
The SLM had tests 1o Acoastical snd Electrical segeal tesis of frequency weightimg with Anechobc charyber and Releromee

Standard Instrumenis.

For tests resubis of each ilems wers maide by sharvation of each Instruments display sod alad with SEAM's display,

Condition of chis resull oi calibration

Reference Standard Instruments 3
Instroment Model Nerial No, Cert No Dne Date
Waveform Generato: 3210A MYARN1 7076 EF-00( A-Ta}
Waveionn Generato 33511B MY52302742 EF-0008 ek el
Migital Muttimeier 14461 A MY 53220104 EBL BP 040265 0Y-Eeb:
Digital Multimeter 3461 A MVYS§3220076 FRL RP 02098  NOIEah.2
Digital Multunete: 4o1A MY 600242 EL BP. 05/026 JOzF ey
Programmable Attennato MAT-1070 H2100114 EE-000Y- “keh
Condenser Microphor 1180 2077918 AA-1M3 JA-Foh-)
Measuring Ampliiie A-42K AT 4560495 300. eb

['his resuit o1 callbranon was found accurate as shown on date ana piace of calibrauon tor uns culibratea em oniy

This certificate

National Instituie

) Thailand Institute

DTS | 204020664

SITHIPORN, SI

aceable to the international syster

mit maintained at

f Metiology (Thailand)

f Neientitie and ‘I'echnological Research CUIN TR )

Lanm's'l:imuqu

0/t

HIPORN ASSOCIATES CO.LTD
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Aa(L23023

Result of calibration

). Self-generated noi

Cert. No.
iob No. VOCSOACONZE
Pages 40i8
Gvity
Reference Measured ACCEDIANGE
Acoushic Signa Walue Deviation mi
(dB {8y ars ars
93,9 (93 95) U EY
2.1 Normal tes:
Measured Value
dE )

3

The nucroptione vl U1 SULLL IBVE! LUEie! wis eplaceu VY clecuica sizual input device.

Fiequeiic Vieasuied valuc

Weighting 1B

A - weight

weaght

lat 2

3. Acoustical signal tests of frequency weightings

Meter free-tield acoust

esponse af a level of 84 dB

equer Devistion fm varioes frequency weighting resporse curve (dB)
v Flat i S
125 0.1 0.2 0.2
1000 -1 -0.1 -0.1 )
8000 -0.9 -0.8 -0.8

DF- TS 1 2-0d-(4-020664
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SITHIP

{ tinuation of alibration Certiicate

4. Eiectricai signai tests 0f frequency weignnngs

Ceri. No.
Job Ne.

rages

WeIgNTIng NeTWOTK TESPONSe WIN Teranve 10 1 Kiiz
requen JEVIALoN oM VArIons IEuueney weignun response curve (dB
z ceeprance

Fla weight A-weight
oty
B i 0.4 -0.1
0 0.0 1
50 X 0.0 0.0
500 0. 0.0 =i
1000 ) 0.1 0.0 140
200( 0. 0.0 +2.0
LU 0.0 0.0 =3.0
3000 0 0.1 +5.0

5. Freauency and (ime weighiings ai 1 kil

Freguency weighnngs at | kKH7,

leasureu Deviaed Acceptauce
Frequenc Vahe alue mats
Weighting dB dB dB
A - weight 04,0 -
weiglit 54.0 3.0 +£0.2
Flat 944 . +£0.2
ime weighting at 1 kHz
leasured Deviaed ACCEPLANICE
gequency vaiue aluc mit
Weighting aB B dB
ast 94.0
Slow 04,0 + 0,
= 94, )
©. Long - werm stability
SIM Lnspiay | SLv Dispiay Jeviatea Lceeptance
fequone At itia final al imi
Weighting dB dB dB dB
A - weight 94.0 04 () ).0 0

)F= TS | 2-414-04-0 70004
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SITHIPORN

alibration Certiticate

Lontinuation ot
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ACL23023
VC66A4C0023

S0t

e
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CALIBRATION LABORATORY

SITHIP

Lontinuation ot Lalibratic ificate

{ert. No
Joh No.
Pages

Level linearity on the reierence evei range

AnTiciparec Ivieasurea Deviated ccepiance
atue Vaiue Value Limits
iB dB (dB) (dB)
¢ 0.0 il
36. 36 0.0 ==l
33.4 35 Xl il
34 Sl
33.( 33 ). L
2. 320
1.0 51.0 )4 ER
294 29 +
24.0 24, )4 e
19.4 19.0
14.0 14 ). +
19.0 9.0 +
0 04.0 .0 +
99.1 9y.L 0.( +
04.0 94 0.( +
39.0 89.0 ) +
840 R4 ) +
9.0 9.0 ) =1.1
74.1) 74 U.{ 1.1
69.0 59.0 0.0 ==111
64.0 54.0 0.0 £1.1
S 9. 0.0 £1.1
4.0 D3 0.1 F
49.0 49, )0
44.0 43 0 L)
20.0 8. 0
4 5.9
0 9.9 0
29. 28.9 0
% 19 0 |
) 26.9
6.0 25 0 x 1
24 0.

IF-TS | 2-tia-(-11 416604
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AU L23023
VECH6AC023

D ool 8

I.ﬂﬂﬂ’l'.i‘hjﬂ'JUf]lJ

FHIPORN ASSOCIATES COLLTD

eri. No. + ACL23023
Job No, : VC66AC0023
Pages ors
& ding the ievel range conuroi
Anucipated vicasurcd Deviated Accoplance
Range ate alue alue Limits
dB dB dB dB
Auto 94.0 94
9. Tone bursi respumse
Tune Loue vurs ALutIpaied deasured Deviated scuepLance
fwration, 1'b Cye alue Value alu mits
Werghting FiSe dar 4R iR B
0.25 1 08 )7. S
Fas i 8 ¢ 1 ) 0
200 800 34. 34.( L
) 8 0.t 10X X8
Slow
.0 800 27 27. ).(
0,25 1 9.0 989 0 3
SEL 8 08 108. 0 U
200 800 28.0 28.0 )4
Peak ( sound rever
lumbe e cipate Measur deviated cptar
m Value Value. 1L.uDeax) atue Larmus
st signa dR ) iR 18 B
ontinuous 33.0 33 ). =
ne 36 35 0. 3.0
umber \nficipated Measure Deviated ceepta:
n value vane vaine Lamits
fest signa dB dB B dE
ntmnons 33 33 )
osiitve half cycle 35 5 0.2 2
Negative half cycl 35 5 0
[
R wenenslumuny
Iz

Continuation ot Calibration Certificate
cert No. © ACL23023
JOD NO, v(o6AL0025
Pages Rof %
(. Overioad mdication
Measured vatue ( dB Jeyiaed aceenrance
Posiuy Negatly aluc Limits
one-half cycle | one-half cycle dB (dB)
39.5 89.5 0.0 Salte
1Z. Hign ievel suapility
SLivi ispiay | SLIM Disoiay Jeviated soveplance
Frequenc i initial at final alu imit
veignung iB dR dr ) R
A = weigh ( 3 0.0 03
The reported uncertainty 1s based on a standard uncertamty muitiphied oy coverage factor & =3

or any vaiue f0lloWIng caiCuianon, Proviamy 4 lavel 0l CONfaence o1 APPIoXnae!y 95
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

4571-451/1 5{rimtheen Rl Hangsume, Bangnlud Banglok 10700 THAILAND. WSS ST
Tel0-M35-8000  Eax0-2433-1679 e-mail:caboonengmithiphomecam hiigafwwwshphomeom — CALIBRATEOR S

Crt, Na, @ ACLI3061
Pagen 1ol

Calibration Certificate

Equipment : SOUND LIVEL MITER'

Munufncturer @ KON

Mode : MIL~22¢ Microphoms UE-52 ) Froataplifie MH-24

Serial No.: O4ONURY 186170/ 90435

T New: UARLETM 0072564

Cundition As Found : o0

Customer ¢ UNITED ANALYST AND TNGINFERING CONSULTAST (LAE)

RSO TDOMELTE 41, SUEHUMVIT ROALD,
BANGCHAK SUB-DISTRICT,
PHIAKHANGNG MSTRICT, BANGROE 10260

THAILAXD,
Locatian .
Amblent Temperature @ (230 &3 ) w
Pressirs ¢ (1223 Win
Helative Humidity : 400 £20 ) L
Received Date 1 18 JANLIARY 2073
Calibration Date ; 20 JANUARY 20231
Dhate of Dswue ¢ 23 IANUAIY Jmi

Calitrrated by Nahakom Pisurpaisan

Appeadi e / J %’
L]

{ Thanakel Petehurml |}

T it fhsatn b desued i sceandance with the resuinements of TSOTES 17025 stuedurd, mey ned be reproduced
alber than in all, scept weil the prioe weitsen apprval of the bl of Calibeation Laborstony,
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD,
S CALIBRATION LABORATORY

Contnuanion of Calibration Certificate

Cert No. @ ACLIM0®I
Jaby Mo, @ VOBRACENIT
Pages ¢ Jall

Summary of Measurement Resulf :
Unoertalnty Mzximmrm-permitted
Furnumeter Paws | Fuil , uncertaluty of
bl _ mgasirement (10}
I, Ahwalise sersitivily v - | a2 = N
3. Sl I i 7 T WA
. Acoustioul algnal s of frequency welghtings s
123 Ha ¥ sy op itk
[ ¥ - 3 i
B0 1z ' 03
4, Edovtricul signnl festi of lrequency weiglitiig
Fur 110 Hi to 4 kiHe f L3
Far = 4 kHz w10 ke L b3
For = 10kHz w0 20 Wiz - .
. Frequency mnd time weightings a1 | Lz W 02
b Long - term stahility v 0
7. Luvel Tmnarity on the reference lovel range Fa 02
&, Leved limesriy e Jevel runge conmal ¥ oz 8
. Toow inarst v x|
10, Pk € souni level v i
11, Crverbount indication v - g n.1s
12. Higgh Tevl siability v | . 0l 0,1

lilﬂﬂ"ﬁ‘lﬂlﬂ’l‘l.lﬂll
o Lk
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
SRS CALIBRATION LABORATORY

Continuarion of Calibration Certificate
Cleri, N, @ ACLII00
Job Mo, @ VORSACTGIT
Pages  : Zof§

Calibration Procedure : CP-ACD]

Calitration Methed

This esuipment was ealibeutzd by based on IEC-61672-1 (2003) Standatd for moune fevel meter (SEM]

The S1M had fzms w0 Acoustical and Fhectrival signal wesis Wﬂﬂwm and Refimmos
Stuncard Instromints,

For zsts reaiibis f gnch s were made by tbservation of cach Tntnsiesits dploy ad-ala Wit SLM0 display.

Condition of this result of calibeation :

| Rederenee Stuncand lostramenis :
lnstrument Model Serial N,
Wavefirm Generuior LERIEY MYABHITUTE
Wi Generios EELANY MYSIIRTR
Diigital Mullimieter andalA MVEI200004
Drigiral Mulimetes 23461 A MYSIZANTH
Digioal Miiismictes 4a] A WY RONIAITS
Prograpmmahle Atteniiator BLAT- 1070 211 1a
Condenger Micraphane 4180 9T
Mesuring Amplifier NAIRAL 345p045S

2 Thin resull of culibeation was. foand sccursie us shawn on duie nd place Wuﬂhﬂlq.}ﬁ' .- ' v r”__ e oy

A, This certificuiie fs traceshle s e i ional sysiem of s maisinieed o
3.1 Maticmal lestitute af Metrodogy (Tl ).
3.2 Thalbasid Tnssitune of Seletific st Teeholagical Researsh (TISTRY,

li]ﬂﬂ'ﬁ‘hiﬂ'wfjﬂ
e

Q=TS 12160 wtd

SITHIPORN; SITHIPORN ASSOCIATES CO,LTL.
SIS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Mo, ¢ ACLIIOND
Jab N ¢ VEERACTMIT
Pages ¢« dulH

Heult of calibrution ;.

1. Absalute sensitivity
Relerence
Aninmtic Sigoal
(i )
1.8 (BL95)

L, Sell-generated nilse
2.1 Moemal jes

Messured Value
(dB]
142

2.2 The micraphone ol the staind lrved meter was replaged by clectrical -llmﬂmm

Frequenay Mesanred valus
Woeaphting. (i}
A - weigh 10§
IC - wighil 171
Flai 229

X Acoustical sigmnl fests of lrequency weightings —
Metir finee-Thelil aconistic nespinse iull_ﬂ.u_i'ﬂlf#

Fregiiency Dhevtutinm lrom m sy welghling fesponee curve (B
{ He ) T Ao
Flt C-weight | A J_m‘ '_""_‘“
124 0.1 [+ 0.2 ]
1 CHN) ] 4hi LA w10
HHio 13 13 13 0
.
enasluAmuAy
QP18 123400
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
o CALIBRATION LABORATORY

Continvation of Calibration Certiflcie

4. Electricnl signnl iosts of frequincy wekshtlngs
Walighting newiork responss with relative i | KHe

Cort. No : ACL2ZHIG!
Job No. @ VOGEACO02T
Pages  § Sol¥

froquency | Oevision oo veions e el oo curve ()|

(12} o i B A

i3 k0 i)

124 40 1]

250 L] on

500 L0 on

1000 0,0 on

2001 i, ol
A1 0,0 L]

B0 i, o)

5, Froguency mul iime weightings a | iz
A0 Freueney welghtings al | kllz

Moasired Dhevianed Avitpiines
Froquency Viilse Vidlise Lignis
Welghting LB ) (3] (£
A - weight w0 ik - I
- wrigh w0 i [ r

3.1 Time weighting ai | kHz

Munzared | Devisted
Freguency Vadue \'llm' Limsiin
Weightitsg Ll RGN Lty
Vst LK) il =
Sinw B L] &0
Lay A L] a il

. Lisig ~ terin stability

SLM Diaplay | SLM Display | Devinted Azgeplancs
Freguency ui imitlal i Tzl Valie Limite
Welghting [} Ldn) a8 ) (B}
A - welght 4.0 4, 4 03

TR DM AL

SITH IFORN SITHIPORN ASSOCIATES CO,LTD.
it CALIBRATION LABORATORY

Continuation of Calibration Certificate

lilﬂﬂ"li‘lﬂlﬂ U
o

Cerd, Mo, 1 ACLI3061
dob Me, 1 VOBACIILT

Pages 1 Tali
H. Leved linemrlty inclinding ihe level range comtrol
Antterpiod Messtred | Peviaied Acceptance
Ieasge Villue Vil Valie Limits
B ) (a0} dm) | ram)
AD 9a.0 o [ B | and
9, Tisne harsd respeanse
Tine | Tooo bt Anticipuied | Mensared ol
durssivn, Th Cyele Vilise Wale Vabiie.
Wieigbnng [T (&R ) (i} { dfi )
0,25 { [[TE] 10174 4.1
Fiast E ] 117 1174 ixt
200 [ 1340 134.0 il
3 [ [T 108,00 i
it 200 Kin) 134 [rait] Il
034 | L0 e 0.1
SEL 1 L 1480 108, [1i} X,
200 500 1280 138,0 it g
101 Peak O svamid el
Mumber of eycle Anticipaiod
L Viale:
st alggnil (i)
Crmninsaus 1330 1 .
One 164 ) T L 43
Numher ul cyele Antivipated Aensared [leyiatod Aveapianes
it Valie Valiie Valse Lmits
tes!. ulygmal (4B ) (B B {08}
Continisius 1330 1330 00 -
Pumtive balf cyche 1354 1352 0.2 424)
Mogniive half eyole 1354 1333 1.2 2110
Lana'ﬁ‘lumuqu

QTR J-060 01
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LARORATORY

Continuanion of Calibraton Certificate

Cort. Mo, 1 ACLI306G1
Juh Mo 1 VCsRALBO2Y
Pages 1 b ald

7. Level Hnearity om the reforence level range

Anticipumd Mensed Devinied Accepiunce
Walise Valie Yl i ; Limies
[T () i) (um )
1370 1310 [TE =10
14,0 34,01 ofn =40
1150 145,01 il i
0 1340 wi L1
13,00 1330 i w11
1320 33,6 Lk &1l
1310 13,0 (K] =11
129.0 129.0 oy & 1.1
1240 124.0 o + 11
(R0 19,3 b 14
Li4,0 114,00 L &1
19,0 AL e BT
104,00 104,00 0 il
89,0 s [iF] & Ll
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Calibration Certificate

Equipment : BOLUND LEVEL METER

Manufucturer : ION

Mlaodel ¢ WL Microphone UC32 | Prennyplifier NH-24

Seriul No.: OECHSED ¢ 165171 QD426

10 Nz UAEEFM 082504

Conditinn As Found @ [ERELE

Coatomer @ UNITED ANALYST AND ENGINEERING CONSULTANT [UAEY

41 500 UDOMSUR 41, SUKHUMVIT ROAD,
BANTUHAK SUB-DISTRICT,
PHEAKHANCNG DISTRICT, BANGROK 10260

THAILAND,

Lascatinn : *
Ambient Temperature : | 230 =3 ) "
Pressure (M3 %3 ) kP's
Helative Humidity : | 500 220 ) h
Heeelved Date : 5 APRIL 2023
Calibrntion Date : =11 AFREL 2003
Dt of Issue ¢ 1K APRIL 2023

Calibrated by @ Malbakum Maitpaisan

Approved by : @jfﬁw

Thnaukul Petehurmni
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Continuation of Calibration Certificate

Cert. Mo, 1+ ACL23112
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Fapes z Xold
Calibration Procedure © CP-AL

Calibration Method ;

This equiptnient was calibrated by bused on IEC-81672-3 (2013) Standard for ousid bevel metes (SLM),

Thie BLM lnid usts fis Avsiical aisd Elocirical sipnsl iests of equenty wishting with Anechoic chamber and Refermoe
Standasel Listumenle. -

Far usmis resubis of gach fems were made by observation of gach Instmments dlaplay and slay with SLAS dasplay.

Condition of this resuli of enlibration ©
1. Reference Starddnrd Instrumants

Instrument M| Berial No. Cart, Na, Dhing Duin
Warvelorm Genenooy EERTTT) Y4501 7076 EF-O0-23 07 FEB-24
Wiaveform Gerserutor 13si1n MY A0 FF-CH =23 B'I—;FEII-H
Digital Multimeter A1 A MYSIZHI04  EELEE 0266 13-FEB-24
Digital Multimeier A614 MYS320076  EELEEF 10068 [3FER-24
Digital Maltimeter JB1A MYBORI42T)  ENLBP3MZ6E  14-TER-24
Programmubile Atenustos MAT-1070) A2I001 14 EF-00I1-23  08FEB-24
Condenser Microphoat 410 297780 AdIOLT3  14-FER24
Messiiring Amplifier NA-ZEAL 560494 AABOOZZ3  J4TED-24

2 This resudt af cal et was fourd aecisste o shoon on daie amil plaee of celifrstion for ilds calibratal e oty
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Calibration Certificate
Equipment ¢ SOLIND LEVEL MITER
Manafaciurer : RIGN
Model ¢ NL~2/ Micraphwne LE-52 ¢ Presmplifier NH-24
Serfal No.: DOAEINZ ¢ 11 TR/ OIT2T
10 N UAEEFM 000234
Condition As Found : (W(ial]
Customer : UNTTED ANALYST AND ENGINEERING CONSUETANT (UAE).
S SO LIDOMSUR 41, SURHUMVIT ROAD,
MANGCITAK SUB-DISTRICT,
PHEAEHANONG IISTRICT, BANGEOK 10260
THAILAND,
Larcutinn & -
Ambieni Temperature : (=3} C
Presure @ {1013 &£3 ) kP
Relative Humidity © | S04k 4200 ) L
Received Daie ¢ 16 JANUARY 2003
Calibration Dare 1 30 JANUARY 209§
Dute of Issue : 23 IANUARY 262%
Calibrated by : Pathinkim Pisuipsian
Approved by ; / /f? Z_n

{ Thanukul Petchursi
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Calibration Procedure ; LA

Calibration Methaod 1

This equipment wis calibraied by based on 1EC-61672-1 (2083} Standard for sound Rvel meier [SLM )

TSI bt i Aeoussticad il Edoetrical aigenil bests of fiequeney welghting il Anseluic chamber mnd Refimmee
Sinritard Instrismenis,

Far tests resiln of each items wene made by observation of eau|) Trommimeits tsplin nd ubso with SEM's display.

Condition of this result of calibrution :
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2 Thaitend Instlbute of Seienelfic il Technologio Resbiich (TISTIL.
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63 [ 0.0 _an ]g?
125 0 (] fn 418
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leg 40 [T [N

. Long = torm atahility

SLM Diwpllay | SLM Dmplay | Dervineed Accepinnee
Frequency i nitlal il final Valug Liemits
Wiighting {dB ) { i ) | dh ) [dmy
A - meight L] 4.0 0,0 ey

lilﬂﬂ"li‘lﬂlﬂ U
- B

TR 20441 Bl

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

Continuation of Calibration Certificate

Cert. Na. @ ACLINGI
Joh Rne : VOBRACIEET
Papes @ TR

&, Lovul llnearkty inchuding the level ranpge contral

Anlicipabied Bdemaurind Davinsed Ao
Hatijge Valie Viilue Yuliie s
LB ) [ ) ey
Autp ] 9 o N
. Tome burst response
Time Tone barat Ansicipated | Megsred | Devisled . | Aceeplance
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Calibration Certificate
LEaguigsment : SOURD LEVEL METER
Manufactorer @ RGN
Muodel : ML Wierophone D052/ Preamplifier NH-24
Serinl Ne.: OBIRIRS © IRETTS S D028
10 Mo .
Condition As Found : GO0
Customer UNITED ANALYST AND ENGINEERING CONSULTANT (LAE)
H1 S0 UOOMSUR 41, SUKHUMYIT [OAL,
HANGUHAK SUR-BISTRICT,
PHRAKHAMONG DISTIICT, BANGROK 10260
THAILANIL,
Lseation : E
Aunbbent Temporature @ (230=3) "C
Prossure ; (w3 al) ]
Relative Humidity ; [ 500 30 ) L
Reccived Diate @ 06 TANUARY 2023
Culibration Date ¢ 10-12 JANUARY 2023
Drate af lssne ¢ 16 JANUARY 2023
Calibrated by : Naihaloorn PFisistpadsan

— T B

Thanaku! Petchumi |

This certificnle is Bl in avcondance with the requitements ol ISOTED 1 7025 staubad, may sol be népradiced
wther than o Al exeep) with e peior wrmen approval of the bead of Calitmtivn Labominry,
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Summary of Measurement Resulf @

Vneertainry Maximumm-permittod
Paramgior TFuwm | Fall ancertaiily of
b meusisreinent (i)
1. Abssolbite sensifivity v - 02 NiA
2. Self-generated nsie v 02 WA
3. Acoustical sigral ess of froquency weightings
12% Hz v [L%] X3
100H e v 03 0
A0 N v n4 07
4, Plecmieal signal iesis of frequency
Far |0 Fle w4 ke v - 3 [
Fur 2 & Rtz 1o 10 kide v 5] 0y
Fp > 10k 1o 20 ki - . 1.0
5. Froquency sed time weightings ut | kiHz 4 2 2
. Loy - term stubility v - [ il
7, Leval linearity an the reference level ranpe v - 2 03
#, Laval Tisearity inchiding (e lovel range-oomrol ¥ 02 U3
49, Tane hurs respanse v = 02 03
10, Peak € soumd lived v 0.2 0,35
11 Overiomd indicrion v 02 1,25
12. High bevel winhiliny v - 0.1 0.1
'
tenaslumun
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Cert. Na,  AULZINM
duh N 1 VORBAC 02T

Pages  § Zall
Callbration Frovedere @ CP-A 01

Callbration Method :

Thin equipmnen) wan caliiwaied fre bused oa [RC-61672-3 (2003} Suadand for smiosd bevel meier (510

The SLM bmd et o Acoustical snd Flectrical sigmal testn of frequency weighting with Anechoic chumber and Refirmes
Tor et nesailts of esdh e were mode by ohaervntion of gach Tnstmments - Ssplny sl slio with SLAMY disply,

Cimelltion of this resalt aof calibratbon ¢
1, Reforenee: Sinniderd Instrumunts

Instrument Mandel Serinl No. Cerl. No. Diag Date
Winvefirm Cenerstor A0 MY &R0 776 FF-0007-32 0d=Teh-21
‘Wavelonmn Crermeratin snn MYS2MT2 EF-0n0E-22 Td-Fel21
[Digital Multimeice IMeIA MYSII20104 EEL P U285 00-Feb-21
Digital Muleimeter 161 A MYSI2Z200TH  FPLAP, 030265 0%Feb-21
Uil Muileimeer R MYSI024273 EFL 1P, 050268 O-Febr23
Progratmmable Aticiasion MAT-1070 A21000 14 LEF-000-22 U7-Fab-21
Conderser Microphone ALRD TIR0 AA-IN3-I 0Tebe23
eessuring Amplifier NA4IEAM LisaIkS AAJ0S-12 22-Feh-a

2. Thin resislt af calibrathon war formd accinis == shown o date und place of calibrition for this colibeibed Bem only,
3. This s 1o i il wysbemm of imit imaintmined ol
31 Matiomal nstitide of Mitrology (Thadland i
2 Thesiland Institian of Scienisfic und Technological Ressarch (TESTRL
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Joh Moo 1 VORGACILY
Puges Aol

Hesull of ealibirathon :
1. Absalote sonsitiviey
efermice Mleasured Apueplares
Acoutic Signal Valie Devintion Limiz
{dn (i) (dn ) Lan )
9319 (R1.95) LA k0 #03
L Seli-generated nofae
2.1 Mol s
M epausred Valge
il )

151

2.2 The magrapheane of the wound kevel matce was replaced by chectrical sl inpht dovies.

I'regmency: Ainmmmed vulne

Welghiing LRy

A - wright 116

L = el 123
Flal s

A Acowstical signal tests of frequency welghiings
Meier freo-Tiald soanstie respanse st o kevel af B4 &R

Treguency Dgviation from varipus frequency weighting respanse curve (it}
[B: 73] Accepianes
g e
Flaf welyhi Acipht e
] 02 0.5 5] + 1.3
13 L0 i, 111} =0
L A | 23 12 5.0
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Pages 3 Seld
A Electrical signal teats af frequency welghiings
Wieighting noiwork resporse with redative 10 1 ke,
Trequasncy Dieviiiting from vurions frequency welghting response carve (EH)
(1L ) . !cr_c[umne
Flni Crweight Aeweight Limits
5] il i 0.0 1]
128 [10] ki i, &1.8
250 (L0 iL0 (1.4 L]
R LX) il [1KH] .8
10 kil .0 [ B
200 1L [} [ 10
Al {1t 0.l [ =34
B0 1o 0.1 .l 451
&, Freguency snd fime welphiings ol | kix
5.1 Froquecy wekghtings o | ki
Slensored Peyeated Acceptsnee
Trequency Vadue Vb Linmsiis
Weightmg (i | dH ) {dH )
A = weight 94.1F L0
- weight Ud A il =02
1t 4100 (i =02
4.2 Time weighting at | kHz
Meanured Deviated Acogitance
Froquoncy Vitlue Value Limits
Weighting () (B} Lan )
Fusi 4.0 [
Siw 14,0 L =ikl
Lig B0 0.0 0,1
& L - term stahility
SLM Display | SLM Dasplay Devisted Acreptmmoe
Frequensy ai sl uf final Valig Liimile
Weighting { it ) {did § [ L)
A - weight ha .1 il + (L3
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Pages  : hal8
. Luvel linearity on ibe reference level range
Antictpstied | Mensired Theyimre! Accepumce
Walie Valee Value Lipits
{dn } Lidm ) [dny (B}
1370 1270 {0 &1
1340 136,00 i) &Ll
1350 (AN 1 &1,
1340 1.0 {0 311
1330 1330 0 21,1
1320 1320 i & ).}
1310 1310 i =1
1249,0 1240 0o el
1340 124,0 0,0 w11
19,0 14,0 o .l
1140 L14,0 0.0 w11
1080 110400 0.0 1.1
104,00 1041 i, 1.
0 9.0 o L
440 [ ol #11
i LEL 0 (RN
B0 Hitdt ik wld
T F5l ol 1.0
740 Fild) o + 1.1
0 %l .4 +1.1
541 4.0 L 41,1
Rt S L 1.1
540 0 o a1l
49,0 20 [T} i L1
44,0 0 10 (A
34,0 24,0 [0] 1.1
340 1.0 ha 31,1
ELT) M9 (1,1 41,1
290 2.9 (11 £,
280 PN 0l &Ll
70 6.0 -] LN
54 By i1 il
54 a0 RiAl w .l
'
naslunungu
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Pagow 1 JaflN
& Level linexrlty inclidiog ihe level range cunirol
Anticipated | Mesnmed Thevinted Acceplance
Runge Vb Vale Vil Limis
Ladi b (il ) Ld ) Lt )
Ao a4.0 2.0 i1} =1
%, T birsd respionse
T T hirrs Aritfeiputed | Alensured Devinted | Accephinge
dhiruiion, Th Cycle Vnlae Vailne Value Limits
Welghting () [N (it ) { i } (B
25 | LK) 108,11 i 13;-50
Faml 2 ] 117 170 L] 1025
o0 L] 134.0 1341 w1 1,0
Sl 2 ] 10080 10,0 oa 15150
3y i 1276 1274 [} 21,00
{125 1 Gl N4 (1,1 18 ;=410
SEL 2 ¥ 1080 10811 (L4l 1.0 ;=28
200 i 1250 1281 o1 1.0
1l Prok € seund level
Muimber of cycls Anticipuigd M i Dievimied Acceplamon
m Valoe | Viliss, Lepesk] — Yaboe Lty
test signnd (dB ) (dp ) (dn Ll
Conti 1330 1330 [
Uing 1364 1353 1.1 3.0
Mumber el cyule Antlvipaied | Measyred Tevinted Acveplanes
i Valis Vil Value Lienits
tissd wijgril (B} LB} (s (i}
Caatiriois 13340 1328 01 -
Pasilive hlfl cyele 1334 1351 .3 +1.0
Negative hallovole 1384 Al 413 3.0
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Continuation of Calibration Certificate
Cert. Nu : ACLZ3024
dab Mn, 2 VORGALTEEE
Pages : BalK
L1 Thverleamd dlleutbon
Mensaresd value { d8 | Devimed Asce]ilinies
P'usitive Negative Vadus Lismits
aneslall oycle | one-hall evele A (8}
A 2.5 AA1,1 E].3
12, High level stabiffty
SLM Displny | SLM Dwplay | Thevinied Acueplinc
Fraguoncy a initial it final Valie Linits
Welghting Luliy | (4B ) { il | it}
A - welghi 1310 1374 i 3

The repoetl sneerality s b on o sandind uncesainty alkiplied by coverage fagtor § =2
ar any value following eoboulazion,providing o lavel of confidence of approximangly 55 %
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Calibration Certificate

Equlprment RO LEVEL METER
Mann fucturer : RION i
Ml = M-8 Mierophong UC-52 ¢ Freamplifier NH-24
Serial No.: DO4DRTS [ 185540/ FO4GR
10 Moz UAREFR, 01112564
Condition As Foand : I
Custirmer : LINITED ANALYST AND ENCGENEERING CONSULTANT [LAE)

B S00 UDEMSUE 41, SURHUMYIT ROAL,

HANGUHAR SUB-THSTRICT,

FHRAKEANCNG THSTRICT, BANCGROK 10240

THAILAMNIDL
Loeation : E
Ambient Temperaturs £ [ 230=3) L
Prossure ¢ { W3 =3 ) (]
Helative Humidity = { 50,0 %200 ) u,
Received Date 18 AFRLIL 023
Calibration Date ; 1420 APRIL 2003
Dhute of Tssoe @ 3T AFRIL. 2023

Calibeated by : Madhaloom Pisutpaban
Approved by ¢ 7 ﬁ E ‘f

Thimakul Petehami

Tlds curtifentie b ksisedd in nicondssce with te reguirements of ISO0ED 17028 standeed, sy nod b reprodncod
by ihan o full, E!I!I!Fll‘llil thie priar wrieien apprasal of the head of Calibration |shorsory.
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Continuation of Calibration Certificite

Corl, 3o, 1 ACLINS
dob Ko, f VOSBACDIAE
Fages 1 JalB

Summary of Measurement Hesuli :
Uweurtabndy | Maxiisn-permiised
Parameles Tam | Fall wncertalnty ol
i measurvment (dB)
1. Absssilute senativity v . [k NA
1, Selfpemerated milse ¥ 02 NA
L. Acenipnl signal t=sts of freguency weightings
125 Hz v - E s
L0OKHD He v - 0.3 s
BN e ¥ 0.3 07
4. Elestrivul wignal wests of frequeney weghings
For 111 He w2 ket W 0.3
Fiir = 4 kHs 1 10 kHs v ik}
Faor > 10 il o 20 kili - .
5. Froquency s time weightings ui | kit v - 0l
i, Laingt « b wialsliny ¥ - 1Ll
7. Leval linearity on the reference kevel range ¥ (184
W, Levul Hicarity the level g contol ¥ (¥
3, Tane bung respanse v L3
W Peak © ssund level v [
1. (verlosd indication v . 02
12, High hevel saahility v > 0l 0l

Meng TusaFal ovalusnion for esch pormimser,
will b ennsidared wgether from the seceprasncs limic sl the Masimam-perminel uneenuinty of messurement,
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Continuaton of Calibration Certificate

Core. Na, : ACLINY

Jol N, 1 VOBEACI0GN

Pages : 2ull
Culibration Procedure : Cr-AC0l

Calibration Methad =

Thie equipment wan cabibratéd fry huved on TEC61672-7 (2007) StenErd for seiumd lavel meses 1SLM ),

e S0 buad it 1 Aol snd Plectrical shganl sty of freguiney weighting with Anechuic cimmber imd felinmee
Sismilard) lnstrutnpni. d o

T et resules of esch s were made by obiervition o wach Mistrumen diaplay sl sl witi SLM s display.

Condition of this resalt of calibration :
I, Reference Standund Instromenes
lnstrament Maodil Sorlil Ko Cert. Nis D Date

Wavefisrm Generstor 132104 MBI TI76 FF-000-23  O07-FER-24
Wavefarm Genersti EETTTn MYSIHTAR EFOI0EE 07FER-4
Drigdiual Mubtimnaier IMBIA MYS1EI0I 04 iﬂm’h@bﬁ 13-FER-14
Diggtal Mo 14614 MYSIZINTG TP M26n |
Ivigital Mulsimerer JddnlA MYHN42TS EEL HP!M
Programmahble Ativnsior MAT-1070 20114 B unh-;u

Corderser Microghoae atsn 200 AA- pm-ns

Messuring Amplifier NA-AZEA] EELE AJWWH.!

2. s pestilt ot ey veis it ciimithe s sbivats on it stnet place of caliltlion G il eadlrund {iem wly.
1, This certiflcate in traceable o the
A1 Winkamad Dnsvinute of Metrology (Thablamd)
3.2 Thailand Instihse of fit: anel T i b [TISTiL

wystem of unit maimmined ai :

lilﬂﬂ'ﬁ‘hiﬂ'wf]ll
=

L0 R R R s 2
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Continuation of Calihration Certificate

Cort, Nu, ¢ ACLII20
dab Mo @ VEsBATIDGE

Pagm @ dald
Heanll of caliborafion :
1. Absnlute senaliivity
Reelerence Mensarel Apuptance
Aviiafic Signal Value Devlition Litnie
[y tdB) L) (B}
4319 (51,60 ny 0.0 £
2. Self-generated noise
2.0 Mol fesi
Messured Value
(di)
1

£.2 The mucrophone of fhe soand leved metar wan replaced by eleoineal symal it device.

Fregqueency Mlamstured viilie
‘Welghting (B
A gl 11L&
- weight 176
Fla 234

& Acunstienl slgnal bests af Treqieticy wilglhilngs
Mt free-fiekd uooasiic response o o ievel of B30

Freguuney Dgvimmian fmnvmliﬁw.mm curve (i1}

[ Heh & i Aceunce

i ¥ d Lirmits
125 02 0.2 2 15
LTI [ i it + 1,0
HER e ) 1L 4

'
enaslumuAN

QF-TEI-EH - (00
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
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Continuation of Calibraton Certificate

4. Flevtrlenl vignal teats of Iroquency welghtings
Weightimg nerwark respomse wills relniive o kkHe

Cerll, Mo, 1 ACLINIIO
dob M, 1 VEShATIHME
Pages @ Sol¥

Treguency Iewintian frm vurious Ww:w: {ilH1

I He) . 0ot Avcepiano:
Flai Cowelght | A-welght Lt
B3 [0 L] L 410
128 (ki1 i i als
15 ha X (i1 w1
S 10 o (i) 18
100 {0 [ 00 =l
2000 00 1 140 2.0
00 0.0 [y 10 3,0
] .0 8] i 5.0

. Freguency nnd thne weightings ot | iz

5.1 Frequency weightings ot | ke
Anticpaied | Measured Dhevanied mg
Freguuney Vitlus Vali Vadue Lisits
Wlghtng (4B ) LB ) () ;
A = weight 4,0 4.0 g =02
C - welgh 940 [ i =03
Flat a0 Ad (1] =03
5.2 Teme welghting m | kil
Anticipated | Meaanred Devinled Acceplaica
Freyuency Yilue Valier Value Linsits
Welghting {dH (4B ) (4 (il )
Faul [ W40 i 0.1
Slow a4 0 in &1
Leg 24,0 il il &0
& Lisng = torm sialdlity
SLM Display | LM Dinplay | Devinted Accoplance
Frequercy il il ul linal Vil Limnits
Weightimg (i ) [ ) () (i)
A - wighs Ll 0410 o + {3
lay
P — ond; ﬂ'J‘UQll
-

SITHIPOQRN; SITHIPORN ASSOCIATES CO,LTD.

sl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cori. Na, : ACLINY
Juh Moo VOBEACBI4E

Pogis = Tald
&, Livvel linearity ineluding the bevel raiige control
Anticrpuied Memsnrod Dhevinted Accepimnce
Matige Yol Yalus m Limiis
Ll ) Ldn ddn) {dn)
Auiis 0.4 w0 (i) 1.1
U, Taise burst pespimse
Tiine Tane ks Anlicipatsd | Mesasred Deviasel | Acceptunce
dhirstimn, Tl Cyle WVadue Value Wil Limnatn
Welghting (8] (| { B ) (i) {ain)
125 1 L 1074 (L 1540
Fast 2 i 1110 117.0 i LS
200 Hli) 13440 131 L] 210
s 2 i 1080 1080 a0 15,50
20 A 74 1274 a0 =0
123 i . ) A1 L5 A0
SEL 2 # 1.0 10B.0 (0,1 10 L =25
200 Anl 1340 1341 a1 1.0
T Peak © soniul level
Number of cyeln Asiticipated | Meusunes) Deyisiod | Acceptance
in Vatue |Vl Lopeik]  Valne imdfe
st rin) (b | L) Ldn) (dn )
Coniinuons 1330 13,0 Ak il
Une 1364 1363 =01 2110
Muniber of cydle Al Ml emsurind Dieviated Avcrplancs
m Valoe Vil Vals Lirniz
test signal () (i) Ll ) {4l )
Comrinaims 1310 1330 i,n =10
Prsitive half cpele 1354 1352 Hid £10
Nepntive half cycle 1354 1343 42 20
'
enasluAIuAN

QF-TH 2040011664
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Cort. No. z ACLINIZS
dok Mo, ¢ VOERACMI4E
Pages 1 Bofl

7. Level Ouoardly on the rifereice level ramge

Antfeipmed | Mesied TRttt Acteptanee
Value Yalie Valie Liamils
{dm ) fdn ) (un} L8 )
1374 1310 it =1
136,00 |40 i a1
1380 1351 i A
134.0 134.0 i) [F
1330 1330 il £ 11
1320 1320 (] £ 1
130 1310 I + 1.1
1200 12940 il %1,
1240 1240 i 41
1180 1180 [ L)
1140 1144 [T L)
109.1) {0800 (] i 1Ll
104,51 104,00 0.0 + 1.1
L il 11,1} &5,
U1 04,14 i &1
Raq R 04 & 1.1
Bl .40 o 21,1
T 754k 14 il
4.0 0 T [¥E]
69,0 69,41 11 (LE]
.11 .11 It i
4401 400 [ 21
40 X A 11.1
149,00 40,0 0.0 2L
44,0 450 0.0 £ 1.
9.0 194 0.0 £1.
340 ET 04 i1l
E 00 [T k1.1
204 200 ) £1.4
A1) ELA] il 1.1
2740 27 [ £ 1.1
20,0 2.0 0 11
5.0 50 [X] 4L

'
I tenaslumuny
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Clerl. Mo @ ACLIHN29
dob Mo, @ VOAGATTHDN

Pages  © HolB
11, Overlaad msdication
Sdnsarred value { B ) Plevimted Adtepinpce
Pumitive Wegalive Malue Lienits
ane-hall vyele | ros-talf evcle (i} i )
504 895 a0 I
11 High level stabiiliy
SLM Duspley | SUM Display | Devistod | Acosphues
Freyuenuy ut Idiisl i fhrnl Vihie Limbts
Wieighting: i B} {ai i {4}
A welght 1310 1370 i} EN)

The nepiried irconaty (s bused of 2 stambind imseertainy ml|||ﬂ|mhymwrlpﬁu;nrl =1
ar any ke iollowing eabeilation,prviding a lavel of confidence of approsimaiely 93 %
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Cert. No. 1 ACLINMI

Pages @ JofB
Calibration Certificate
Equipinent : SOLND LEVEL METER
Manufacturer ; UGN
Madel : NI~42¢ Micraphanis UE-52 ¢ Presmplifier NI3-24
Serinl Mo CHRIDSOISO / TRSGET | HSS
1D No.: IIAEEFM, (1) 22504
Condithon As Found : GIOD
Customor ; INETELD ANALYST ANL ENCINEERING CONSULTART (UAE)

B1.500 LIDCMSLIE 81, SUKHUMVIT ROAL,
AANGCTIAK SUB-DISTRICT,
PEIAKHARNOMG DISTHICT, BANGKOK 10260

THAILANIY,

Lacation : -

Amblent Temperature : (230=131] b
Trressure @ (L3 23 ) kila
Helative Homidity : ( &00 =20 } Y
HReceived Date : I8 IANUARY 2033
Calibration Date 20 JANUARY ms

Dinte o Lssue £ 23 JANUARY 1023

Calilvrated by ;  Mithalttrs Pyt

E__-—‘
Approved by @

{ 11|unnlwl Petchiral

This eertificate fu fesued in secardance wiib ibe requinements of ISOEC 17023 sanilund, ey noi be reproibess)
b el i Fiall, scepe wiih fhe: prine written apprrval i the head of Calibratm Labormiory,
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Cert. N+ ACLIIDAY
Job Moo 1 VOSHACTHRET
Fages  Jal R

Summuiry if Measireoent Resul ;
Uncertuinty | Maxbmum-permitied
Faramuter Pasa | Fuil wngerisinty of
m 'Jlmll Al
1. Absolute scrsitivity i i HiA
[T ——— i (3 m
., Acoutical signal tesis af frequency weightings
135 e [ 13 06
100 Fe v 03 [T
R0 1L ¥ 03 52
4. Ulectrical wigresd 1esis of froquoecy weightings =
Far 10 Hz ta 4 kHz v i3 [T
Far = d bz w 10 kite v - [E] [
For = 10 kil o 20 kHz - - . EE
5, Frequency and fime g at | ke v 0.2 03
b, Lung - termn stability v 0.1 Ei
7, Loval linearity on the refercoce lovel mape v 0.2 (=S
#, Lirval Tnearity Irghadliny; fhe Joval niyge ointral v 0.2 (=
9, T'ome Burs respanss: v a2 0.5
10 Treak € o Il v - =] 1%
11 Overliosd indicah v - 02 .28
12, High tevel ssahiflty v - ol [Nl
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Calibration Procedure : CP-AC-0

Calibration Method :

This oquipiment wis calibruied by bawel on 1EC-61 6723 mﬂ}mﬁrmm miter (SEM)

The SLM had tes i Acansticnl and Elestrical sgaal fesis i&mmﬂﬁuﬂﬁ.m-kmmu il Referanee
Stunelsrel Insirsmesis.

Far tzsts results of encl ilems were nasde by ebaervation of eucl Tnsmuments ispley and o with SLM daplay.

Candlition af this result of calibration :

|, Refireiee Stanibiid [natmimenis |

Luatrisment Mol Serial Mo, Crt.No,

Wil Guserlor T0A MY4EDI 1076 EF-1007-22 %:
Wayefirm Cenerutor SH MYSZHIT4L EF000822 k-3
Digital Multimeter TiIA MYS3Z20MM  EELBP, DAN26S  09iFel2)
Digital Mulsimeter TMGLA MYSI20076 L P, (3RS m._\
{afgitad Multlimeter WA MYSH242T)  EELBR, uﬂﬁ; lﬁ-‘é‘ﬁ.s
Programmable Adenasic MAT-1070 B2100H 14

Condenser Microghone atsn TOTTRON

Mensaring Amplifier NA-4ZKAL LesniMas

2, This resiilt of calibrution sors found sccumee s diws on daie and |Mufumllnﬁ.whnw1_ﬁmlr.
3, This cerulcats be eracunble o the internadionsl syseem of un mitmised o ¢ )

L1 Natiomnl Insshiaie of Metrofogy (Thadlindl

4.2 ‘(Miniland Instituie of Scienific smt Tochnolngicol Risennch (TISTRY

DF-TREIAH - AT
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sl af calilration :

1. Absalite senskivity
Hefermoe Messured Aveepance
Acuustic: Signal Valuie Dieviation Tiimit
Lan ) ey | gam) ()
Y30 (U305) 934 d LY
1, Seli-generated naks:
21 Wormal pesi
Meassned Value
{ .y
118

2.3 Tho mivrophone of the sound fovol mosor was reploced by checerieal signal inpus dovies.

Froquency Mo valoe
Weigling (dny
A - weipht [ LY
L - weight 166
Tt 24

A, Acowstiesl signad tests of frogueney welghtlngs 3
Meter freefield seousiy respanss u-iey_amaa.

Fregjicincy Dieviation from yariei frequensy wetgiting resporme curve (101
[Hz} o . Accopliiive
Flai C-weght Acweli Limlts
125 [ I 02 = 1§
[LLET] o L] 0.0 1.0
HHH) ] -5 A3 a5,
tenaslupuny

QF-TS | Z-0el - 1710654
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4. Electrical signal tests af I'ru]uuuq wightings
Weighling nevwrk response with netasive w | kife

Freguency Dheviation from varioas féguency oo dirve (di
{Re) o Apegpliinee
Tist Cowelght | Aewelghl T

1 [ Yl 430

125 0 0.0 [iNi) 415

250 (.00 o [} S

300 [ [ il BE

100 [ [ [ =0

R Lt 0.4 o =1 L
A0 0.y i il 30

B0 0,0 a1 o1 5,00 =

5, Frequency sl tme welphilngs ul 1 KHa
5.1 Frequency wedghrings af | ki
Monmmed Dieviasel Accepance

Froquency Value Vabue Limits
Wayhing {dR ) (i) [ 4B}
A weipld L] 1 .
- wuight [ [T} =03
Fliit At [ =03

5.2 Tome weighting ul | ke

Fresisicy Vilue Viloe Lirmite
Weightny (dn ) {0} {am }

Fesi 94.0 [

Slow 94,0 o £

Ley 24,0 i &1

. Laiiwg = e stahility
SLM Digplay | SEM Diisplay Drevisiail Avorpance

Freqasny f inifial i firal Vg Limits
Welilrlny {am ) (il ) Ll § (0B
A= welgh B4, Lo {1t} =03

nas ﬂ’JUQlI
.’7-
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Pages 1 Tald
&, Level lnearity ineloding the level runge contral
Anticipaied | Mueisred Deviaed | Accepeanve
v Valise Valiie e b Limie
(an) (R ) (di) L)
Auto w40 Py AL &l
%, Tome barst respanse
Time Torse bt Anticipated | Memsoned | Dewisiml | Aeepiance
durathon, T | Cycle Value Valie Ve - Limiin
Waigining L b (i) (dn ) (dR) Ldh)
0,25 i 10K 1.9 0.1 158
Tt 2 W 170 1170 i 10f.18
200 K 13440 1340 ) N
3 [ 1080 10,1 il 1554
Hw 201 L 17,8 1308 4 AL
025 | ] GRS 41 i ;-ﬂr
SEL 2 i 101,01 108,00 i s
200 #iK) 1260 13,1 18] A0

10, Pesk  sound bevel

Muimber ol cpele Aitwipted ‘wj Devinmd | Acvopanoe
n Value | Valuey | Limits
il wignal (am () tdn:- fdn)
Continsous 1330 Lo o0 X
i [ T 3.0
Numiher of cvele Antielpaed Mensureel Dewialed Accijnnie
in Ve Vilue Value Limiia
It wignal (dB ) 18] (dB) B )
Contanusns 1430 1331 ol 2
Pusizive half evole 1354 1353 41 42,0
Negative half cycle 1354 1353 =Ll 22.0

T8 01 e
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7. Level limearity on the referonee level range
Amtleipuied | Measmred Eevinted Accepionce
Vilue Ve Nealue Limits
(i (dny i) [
1374 137.0 o | LI
136,40 1360 [T aid
1351) 135 o =i
134.0) 134.0 [i1] 1
L350 1330 o] # 1.1,
1330 1320 i = 1,1
13,0 1341,0 (il a1
1240 129.0 il [N
124,00 1240 il kL
19,0 1190 [} #1]
14,0 114.0 k) &1
1061 1.0 k1) £1.0
10400 1,0 (0 £ 1.
941 P} [T &1
a4 G 0.0 £
fo] ¥9.1 Gl (a8
Rl R4 0, +1.]
T80 T4 ] =1l
.0 4.0 (L % 1.1
90 .1 0l =1
6.0 4.0 ol =10
o 390 0l g G:J.,I.
40 4.0 Ll £1.1
49,0 anh ] il
A0 aan ] £ 11
19,41 304 (] £1L
144 34.1 0l £1.1
KU E (3] &1,
2944 20,1 il =Ll
284 2R.1 1,1 1.1
274} 27 [%] L Ll
260 24.] LN W L]
2541 25,1 il # L1
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10 Owverlisd inedbeatian

Mensared b ( df ) W Aceemance

Pusizive Nygalivy Vil Limits

one=hall eyule | one-hall evcle Ly (dH )

RS 8.6 i) 1.5

12 High level seability

SLM Diuplay | SLM Display | Devinted

Freyuomey af bnielal wi il Yalne

Weaighiing (.l } {di ) (R

A= waright 1370 L5 (iT]}

The reporied uncerabiy (s based oi & st wieeriinty muliplied by wlﬂﬂtﬂlﬂ' -2
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Calibeation Frocedare : Cr-AC-0

Calibration Certificate

Calibration Method
Thiks s pimcnt was ealirmed by based oo [EC-61672-1 (2515] Standard for sund level mese (SLAL

Equipment : SOLND LEVEL METER : oy 5 with R L r
Manufacturer ; RN 'lhl:;l.:thmlwm o Acoanaicnl anil Fleciies] signal testy of fregquency weighting with Anechoie ahaiber and Rellnnce
- ard Instrumenes.
Mlodel ¢ NL-42/ Mierophune UC-52 ! Brewnplifier NH-24 % . : 1 j
Serial Now OOMON 100 £ 1BIRR 0554 T tests resulty of each isems wese made by observative of each Insrumenis dipliny sk also with ST divplay,
18 Nost Condition of this result of calibution :
I Reference Sinndard Instromenis ¢
Lnstrisment. Mozl Surfal Na, Cert. Mo, D Thale
CARREES AEREama e Wavedarm Generstion 15210A MYASOET0T EFO00T22  (MeFeb2d
Wiveform Generatit SR MY42302742 [F-0oNiE-22 O4-Feh-23
Castomer & UNITEIF AMALYST AND ENGINEERING CONSULTANT {U-’AHJ D Miibiliriater 46 1A MYSE220 |04 FELDP, (44365 09:Fatv23
#1 SO UDOMSUK 41, SUKHUMVIT ROAD, Diigiea! Mublimaee AL A MYSI2NTH  FELAP.UIARES  (W:-Feb-23
BAHOCHARRUR-RINTRATY, . i Diigies] Mubilenier 14nl A MYBOOAITS  JEL0P, 054284 09-Feb-2d
:—:wm:?m cisssieua s Progrummable Atlenuator MAT-10710 2100114 FF-0008-22 07-Feh-13
' Condenger Microphane 4] mth FLrtell AN 24-Feh-23
Meanuring Amplificr NA4ZRAL JASE008 AAIO0SZ)  2DFeb-1
Luoeation : =
Ambivnt Temperature : (10 +3) C 2. This resubt o calibrarion was fusmd scourae us shavwn ms daie and place of calibrstion for ihis ealibesed i enly,
i { Hiinad ) i 3. This eertificaie [s traedalily i the ieesstional gxsten of unil maintained o ©
Hulative Humidity : { S0 & 20 ) £

3,1 Natimal nstitiste of Meirodogy (Thailand),
3.2 Thilmnd Instivate of Sciemife st Tochnologies] Resenrch {TISTR):

Heeeived Date : 06 JANUARY 2023

Calibration Date 1-12 JANUARY 2003

Dhate af lssue ¢ I JANTARY 2027
Calibirated by : Mathakeorn Fisugpaicn
— 7 A

( Thenaku! Petehimd

This certificale is e in socardanee with the reguinements of ISOMED 17028 sandard, sy nol b repeoduced
aibien than I Bill, exeegt withs thse prsor svitien spproval of the bead of Cobibmtion | obonsory.
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Pages @ JalH Pages = dufl
Summary of Measurement Resuli s Result of calibrtiog ;.
1. Absolate seasitivity
Uneerabnny Mazinmrn-permitied [ ——— W 1 P sas
Puramiler Puss | Full (any imceriainty of Avmmiic Sigal Valie Devlition Limit
b el (dh) (B} { i} | olB | (B}
I, Alussilute sensitivity o - 02 WA 914 (53941 Py g #03
2, Self-genemied oise v . 02 HiA
3, A ical signal 1eses af frequeney h
L Self-generaied nol
124 He v 3 t 21 Nm:l :
1000 He i 03 [
B0 11 v 03 07 Wsiniared e yive
4, Electrical signal seses of frequency f::ﬁ:
For 10 Hz o4 kil ¥ X 0.6 -
Far > 4 kHz o 10 kil v 3 "y 2.2 The micraphone of the sourd livel metes was replaced by elecrical sgnal lnpit deviee.
Fooe > 10 KHz 00 20 ki L# - : 1.0
Prexquency Menmred valse
5. Froquency mni timse welghtings #1 | kHz v 02 02 R Vo
o Long - term stability Wl = [T [ ’lﬂ"f”“ !
7. Level lincwity on the refirence level range v = 02 0.3 A - weight 116
5. Lavel limgarity including the Tevel range conerol v 02 03 C - weight 22
[ e ey p—— v 02 03 Flat 23
10, Peak € sound lavel v 0 0,15
11 Chvertond indieat v - 0.2 0,25 3. Aconsticnl signul tests of frequency welghtings
12, High level sahiliy W - il (1A} Meter free-fedd acouste resporse ol s level of B2 dB
Frequiensy Dvintion From varieos frequeney weighing response curve (di i
(Hi) Acreplate
¥l Cometight A-weight R
25 {11 .1 1 =18
100 41 4,1 1l =14
ol 1.5 |6 L& =50
onaslumun wnaslununu
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A Elvctrical slgmal tests af frequency weightings
Wiekghaieg, netwirk responss with reasive jo | kKile

1 ACLZINIS
= Ve ACTOII
: Seld

Cerl Na,
Joh S,

Papes

o, Liing - terin stabidiiy

Froquency Dlevintson fram varous fhequency welghling rosponie carve (8]
{Ha) R Aceyplance
Fim Coweight | Avwelght i
L3 L] -1 L | .8
128 10 L] 01 e
250 Lo 0.0 41 4l
506 o 0.0 Al &l
1000 0 AL it *| Ak
2000 L] L) [{E] 10
K (L0 LIHL) o =14
2000 a0 L it =54
&, Frequency ond flme weightings al 1 ki
4.1 Fregqueney weightings o | kHz
Meapmred Previmed Agcoptanen
R iy Value Value Linmits
Weagliing (R3] (i | (di
A = weight 54,0 1] -
€ - wrght 54,1 i) 0.2
1Tl 54,1 [t =012
5.2 Time weighding a1 1 kit
Seasured Dievisted Apcopeance
Fraquency Vil Vilue Limsita
Weighting {dny {dB ) [ dn )
Fasl L L]
Slew 4.0 0.0 =0
Loy LLn] (i = (L]
SLM Display | SUM Display | Desiated Asceptance
Freguancy ul initial ai fimal Vialise Litsits
Welghling [l {8} (a8 ) (dit)
A+ weight 4.0 54,01 0 +{.3
'
enasluAIuAY
B RIRT]
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Pages ¢ TalH
K. Level Hmenrity inchuding the level rangs control
Anbicipatd Mensured Dhevimied Ascsgitines
Fange WVl Vil Ve Limmms
(4B} | d# ) [EL) {dB )
Ajijlis [FEH] LT ] (i1} #1.1
W, Taie st respons:
Thme Tone: bursi Anticipaed | Mdenmred Dhevinled | Acceptance
duratian, Th Cyele Welue Valug Vialise Linmits
Welghting () (48] (4B ) [ (i)
nas 1 118,00 1079 1l L5180
Fast 7} L] LN LiTR 04 L <28
Ny RiMy 134.0 134.0 o0 Lot
2 & 108,00 108,00 Lo 15350
Slaw
200 How 1276 1376 (4 L0
s 1 wWo R 41 L
SEL 2 ¥ 108,10 108,10 i LDsxs
20HN Rimy 128.0 12380 o £10
1, Penk © sound bevel
Hiznber of vycle Anlicipated Blensined Drevinied Acceplunics
m Valuz Vol Lepeak  Valuy Lizats
At adgrial i i (i} (b LR}
Unistipmios 1330 1330 L] =
Uine: 1364 1364 o0 #3.0
Number ol cyele Anticipmed | Mesumed Deyistel | Ancepance
i Value Valu Vilu Limits
eest wignal {dB ) (i} (an) (a8}
Comtingus 1330 1134 0 -
Foitive half cycle 135.4 15351 -0.3 2.0
Misguttve holf vyele 1354 135.1 0.1 2.0

QFTE1I0H-0d 0106
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Joh Mo, @ VUREACTHIZE
Pages 6 ofd
T. Level lnesrity on the reference kvl range
Anpicipunel Mensred Derviaied Aveplibes
Valise Valus Valie Linpiits
(i ) (B} (dan (.8 )
1374 1371 0,1 Lol
1360 1361 0.1 1.1
1354 1351 i1 wl.l
1.0 1341 LA 1
1330 £330 .0 2
15240 1328 LT + 1.l
(EIR) 1318 LA +1.
12940 129:1 i1 4 1.
124.0 12440 0.0 41,1
(8 LX) 11 i i1l
114,40 114.1 0.l il
Lk 105.] il b L1
1L 10,1 0.1 + 1,1
S0 Ll LA +1,l
840 g0 (Lo EI N
=90 R0 LI *1,]
B0 B4.0 0.0 4 1.1
T T8 A0 el
7.0 TA L0 * 1L
A L0 L L2 ns
&40 .0 o a1k
] 59,0 1o 1)
.0 .0 LUt 31,1
45,0 A0 L] 41,1
&, 4.0 i1 +1,l
. 14,0 L +1.]
1.0 120 iL0 LI
K 30,0 an & 1,1
P e il +1,0
K0 2210 Lo +1.1
0 Pl -] 1,1
M0 59 =1 + 1,0
250 4 -l + L
'
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Cerk. Na, : ACLIAZS
Joh Mo ¢ VIOERAC LS
Pages @ HalH
1L Overiosd lmblcation
Mlemnred vitlue (13 ) et Ascepiuice
Pastiivi Megive Vil Limits
voehull cyele | osshalf oycle {dH } LdB )
H93 LiA 10 =],5
12, High level stability
SEM Dusplay | SEM Thisplay Thevmied Accepianos
Frigueney it kel it firml Vil Linsdis
Weigliing L | (i ) {ll ) [
A = walght 1370 137.0 i +L3
The repessed uneeriainiy 15 based om0 stmderd weerminty wnbiplied by coverags fhator § = 2
o mmy value following eslouision, providing a lavel of eanfidence of approximasly #5 %
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Calibration Certificate

Eqguipment : SUAND LEVEL METER

Manufacturer : RICIN

Muodel MIL-£27 Microphong LC-52  Freamplifier N1H-24

Serinl No.: DRATRTTS ¢ 1RSES / 0621

1D Mo .

Comdition As Fonnd : [lealH]

Castomer : UMNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
Bl 501 UDOMSUE 41, SUKHLMVYIT ROAD,
HANGCHAK SUB-TISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10360
THAILAKI,

Leeation : -

Amblent Temperature : {338y £33 T

Pressure ¢ f 1oL =3 ) ki'a

Relative Humidity : (S0 20 ) %

Heceived Date ¢ O JANUARY 2023

Calilsrathon Bate @ 10 -12 JANUARY 2023

Date of Tssie = 16 JANUARY 2023

Culibruted by Hathakom Pisuguism

— T R

( Thanalkul Petehursl )

This certilicate |s |ssied in nocordance with the regaremess of TSOMED 17025 suiicland, sy et be pgproduced
wither i i Hall, exceps with e prive written spproval of ke head of Coliboion Loborstory.
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Summary of Measorement Resuli ;.

Uneertabity Maxbmn-permittod
Parnmler Pass | Fuil wncertainty ol
i) el

I, Absclute sermitivity il - 02 NiA
2. Self nokse 'd z 02 WA

3, Acoustical sigmal tests of ¥ 4y
124 He v 13 ki
1000 He v 0.3 [
[ v 0.3 [

4, Flectrical signal sests ol frequency

Foor M Hz 10 4 kile v - [E] [
Far 2 4 kHiz 1o 10 ke [ 0.4 07
Fuoe = 100 kHE b 20 kILe - . 140
5. Froquency and time weightings s | ke v - 0.3 02
. Lomg ~ terms stahility v - a1 0.1
7. Level linearity on the relerence level mige ¥ 02 LE]
. Lavel limesrity meluding iha |eved ranjge contral v 031 0.3
1 Tome burst response v 02 0.3
10. Poek € sound lovel v 0.2 0.15
1L Crverdond ncdi L 02 0,15
12 High fovel stahility ¥ . il 0.1

wnd@slunIuAu
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Pages  © ZalK
Calibration Procedure @ L AL

Calibration Method ©

Thiin equipsnend was ealibeated by bisod on LEC-616723 (201 3) Standnrd fior sounsd baval meter (SLMD

The SLA bl kst o Acoustical snd Elictrics] sl e of frequency weighting with Anechoic chmnber and Beferince
Siandord Tnbriomenls,

For tiests resalis of esch e were mufe by observation off each Trstrumenis diplny and also with SLAS hsplay,

Condition of this resalt of ealibration :

|, Mefervree Swmndard fnstroments
Imstrument Alande) Berial N, Cort. Ne, D rate
Wavefirm Generator 332104 MY AR TTH 1 i 7-22 (-Fet-23
Wayefiem Genetsive 135010 MY Sz 742 EFA022  OdeFeb2d
it B ulianeter IM61A MY SI220104 EELIP, DA/0265  08-Feh-23
Diggital Mubtimeizs 61 A, MYSE20T6  FELBP, DMI268  08-Feh-23
[gitad Mubtimeres 614 MYRN2ITI  EELMP, DAN3ES  Feh-2?
Trogrammable Alienuuior MAT LT G210 14 EF-09-22 O7-Fel- 23
Crmiteriser Migsuphsme 4180 297790 AAIDIFEE 2aFeheld
Mensring Amglilier NA-AIKAL SRS AAGEZ? 23Fen2d

2, Thiw resilt of culilwntlon san Foumd sceaese i shows an date s ploce of calibration for this calibrsted iem only.
3, This certifiene is treceshle to the internatiomil sysiem of ol momtadned o ©

1 Mathanal Institne of Meynbagy [ Thaikand),

3.2 Thuikal Instituse of Scioniific sod Techiological Bessrch (TISTE),
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Pages 1 dufN
Result of eallibration ;.
L. Absolute sensitivity
Helforence Almsured Accepianee
Aacountic Signal Value Diewation Limii
{8 ) [ idu} (dB )
939 (9305 LEL] i +),3
1, Self-generated nokv
2.1 Narmal el
Weamired Vakue
[N
1549

2.2 The microphone of ihe sownd level meser was replaced by elecirical signal inpus device.

Frequensy Weasmred valos
Welghting (i)
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