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1| evwwsanlos acetaldehyde 75-07-0 200 ppm - - -
2 | nanesin (nsntndu) acetic acid 64-19-7 10 ppm - - -
3 | oz3dn woulslasd acetic anhydride 108-24-7 5 ppm - - -
4 | ex@lau acetone 67-64-1 1000 ppm - - -
oxdlau loenluloniu Tusuves ) N
5 . N acetone cyanohydrin, as CN 75-86-5 - - - 5 mg/m
el
6 | ex@lalulasa acetonitrile 75-05-8 40 ppm - - -
7| evlasdu acrolein 107-02-8 0.1 ppm - - -
8 ozasalus acrylamide 79-06-1 0.3 BW\BU - - -
9 | nsnewA3an acrylic acid 79-10-7 2 ppm - - -
10 | ezeslalulnsd acrylonitrile 107-13-1 2 ppm 10 ppm 15 min -
11 | nsnevdda adipic acid 124-04-9 5 mg/m’ - - -
12 | Sandu aldrin 309-00-2 0.25 mg/m’ - - -
13 | dada weanoged allyl alcohol 107-18-6 2 ppm - - -
14 | &ada eaelsd allyl chloride 107-05-1 1 ppm - - -
15 | dada lnadda Sises allyl slycidyl ether 106-92-3 - - - 10 ppm
16 | dada Insia ladald allyl propyl disulfide 2179-59-1 2 ppm - - -
Tanzozaiidon Tusuves o
17 N v aluminium metal, as Al 7429-90-5
aygfidoy
- oymAnNULInTigtg 3
N . o v - inhalable dust 15 mg/m - - -
syuumaiunmelale
- oymavwiadnionsgauing ) B
- L M - respirable dust 5 mg/m - - -
szuumapumelald
18 | uoav-ozgiun alpha-alumina 1344-28-1
- oymAYNIIRTioNagaing . B
: N P M - inhalable dust 15 mg/m - - -
sruumapumelale
- ounATNALENTIoRaALd ) 5
) - L M - respirable dust 5 me/m - - -
sruumapumelale
19 | 2-exdlulnddu 2-aminopyridine 504-29-0 0.5 ppm - - -
20 | evillnsa amitrole 61-82-5 02 mg/m’ - - -
21 | weslwily ammonia 7664-01-7 50 ppm - - -
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22 i:reoéw&trmcrzmmﬁ& ammonium chloride, fume 12125-02-9 10 BW\EW 20 BW\Bw 15 min -
23 | wouluilon Faviwm ammonium sulfamate 7773-06-0
- symevnuiienagaiig . 5
_ v M - inhalable dust 15 mg/m - - -
syuumaiumelale
- sumesundniienagaiing
sruunadumelale - respirable dust 5 mg/m’ - - -
24 | upsuoa-eila ozTiam n-amyl acetate 628-63-7 100 ppm - - -
25 | wa-efla avdian sec-amyl acetate 626-38-0 125 ppm - - -
26 | erlidu uwazleludond aniline and homologs 62-53-3 5 ppm - - -
27 | osliddu (elv-, wis1- lolwawes) | anisidine (o-, p- isomers) 29191-52-4 0.5 mg/m’ - - -
woudluduavansuseneu antimony and compounds, 5
28 P 7440-36-0 0.5 mg/m - - -
TugUresuenilud as Sb
oulila (@) @suszneu arsenic, inorganic 3
29 P N - 7440-38-2 0.01 mg/m - - -
ailuviad luguvesensiia vy | compounds, as As
aytwiia (@) @suszneu arsenic, organic 5
30 | & e N N 7440-38-2 0.5 mg/m - - -
Buvidd luguvesensila (@avy) | compounds, as As
31 | 9nsdu arsine 7784-42-1 0.05 ppm - - -
32 | ueawavea vislaslylng asbestos (chrysotile form) 77536-68-6 0.1 f/cm’ - - -
woaiat (D) Tuguves asphalt (bitumen), as 5
33 N o 8052-42-4 0.5 mg/m - - -
ATODIFITATAYLUUTY benzene soluble aerosol
34 | ezn@u atrazine 1912-24-9 5 Bm\Bw - - -
35 | az@uvled wvisa azinphos-methyl 86-50-0 0.2 mg/m’ - - -
wuiBen ansUszneufiasaneld | barium, soluble 5
36 - 7440-39-3 0.5 mg/m - - -
Htmiamﬁrcﬂmt compounds, as Ba
37 | wuiSeu dawin barium sulfate 7727-43-7
- synmAynwuInTionagaing . 5
) S P N - inhalable dust 15 mg/m - - -
syuumaiumelale
- sumeAsuainienagaring
szuumaiumelale - respirable dust 5 mg/m’ - - -
38 | wuludla benomyl 17804-35-2
- sumavnuunTiensanidng ) 5
? . o M - inhalable dust 15 mg/m - - -
sruunaiumelalsd
- synipAEnTioagaLdng
syuumaiumelale - respirable dust 5 mg/m’ - - -
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39 wudu benzene 71-43-2 1 ppm 5 ppm 15 min -
40 | wulwda weiosnlas benzoyl peroxide 94-36-0 5 Bm\Bu - - -
41 | wuda Aaslsn benzyl chloride 100-44-7 1 ppm - - -
wesadunazansUszneures beryllium and beryllium 3 0.025 . 0.005
42 P o 7440-41-7 0.002 mg/m 3 30 min 3
LUB3aLaY chamﬁcmmmrmmz compounds, as Be mg/m mg/m
43 | luitila (lailia) biphenyl (diphenyl) 92-52-4 0.2 ppm - - -
44| ain wmaglsd sulay bismuth telluride, undoped | 1304-82-1
- oymAnLInTionNgatg 5
N . o v - inhalable dust 15 mg/m - - -
syuumaiunmelale
- oymavadniioingauing 3
N - LY v - respirable dust 5 mg/m - - -
syuumaiumelale
a5 VOLSVE 105 indeluliey borates, tetra, sodium salts
- uonllanda - anhydrous 1330-43-4 1 mg/m’ - - -
- ezl - decahydrate 1303-96-4 5 BW\Bw - - -
- mupzlawsm - pentahydrate 12179-04-3 1 mg/m’ - - -
46 | Tusou lasluslud boron tribromide 10294-33-4 - - - 1 ppm
47 | Tuseu lasvigeelsd boron trifluoride 7637-07-2 - - - 1 ppm
48 | Tusunda bromacil 314-40-9 10 mg/m’ - - -
49 | Tusilu Exsuzammﬁa bromine pentafluoride 7789-30-2 0.1 ppm - - -
50 | Tustuvlesu bromoform 75-25-2 0.5 ppm - - -
51 1,3-Uwelodu 1,3-butadiene 106-99-0 1 ppm 5 ppm 15 min -
52 | daitu H@HﬁEmmx_:mﬁ_ butenes, all isomers 250 ppm - - -
53 | uoswea-Ownuea n-butanol 71-36-3 100 ppm - - -
54 | we-0amuea sec-butanol 78-92-2 150 ppm - - -
55 | wesn-0mnuea tert-butanol 75-65-0 100 ppm - - -
56 | 2-DavenTovsiuea 2-butoxyethanol 111-76-2 50 ppm - - -
57 | wesn-0aiia exdion tert-butyl acetate 540-88-5 200 ppm - - -
58 | uofuea-Udila exedian n-butyl acrylate 141-32-2 2 ppm - - -
59 | Siaexilu butylamine 109-73-9 - - - 5 ppm
uaduea-Uniia lnadda Bisas
60 @58 n-butyl glycidyl ether (BGE) 2426-08-6 50 ppm - - -
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B a chloroform
83 | maslsesu (Insnaslsiiow) ) 67-66-3 - - - 50 ppm
(trichloromethane)
84 | l-pasls-1-lulpsTnsinu 1-chloro-1-nitropropane 600-25-9 20 ppm - - -
85 smmﬂﬂﬁazui@.moﬁma: chloropentaflucroethane 76-15-3 1000 ppm - - -
86 | maslsfinsu chloropicrin 76-06-2 0.1 ppm - - -
87 | don-maslsniu p-chloroprene 126-99-8 25 ppm - - -
88 | nn 2-Analsinsiilodin 2-chloropropionic acid 598-78-7 0.1 ppm - - -
89 | selv-paslsalaiu o-chlorostyrene 2039-87-4 50 ppm 75 ppm 15 min -
90 @@Hs.mmmﬁ&sﬂmt o-chlorotoluene 95-49-8 50 ppm - - -
91 | mmeslusea chlorpyrifos 2921-88-2 0.1 mg/m’ - - -
92 | laa fia (uduiiv) coal dust
< g_d
- uouvsTled aunATINAGNT ) ) 3
Y N - . | - anthracite respirable dust) 0.4 mg/m - - -
o1vgaihgszuumaiumelald
- Oyfifa vise Anlud o o
° « d . - bituminous or lignite , s
pyMATIIALANTIDAgALING , 0.9 mg/m - - -
- A respirable dust
syuumaiumelale
Tpa 113 Ay veanlnd lugtves | coal tar pitch volatiles, as s
93 o 65996-93-2 0.2 mg/m - - -
A¥RRIFTATANULUUTY benzene soluble aerosol
Taveast asludia TusUaes B
94 . v cobalt carbonyl, as Co 10210-68-1 0.1 mg/m - - -
Taveari
Taveasi lelasansludia Tusy 5
95 . N cobalt hydrocarbonyl, as Co | 16842-03-8 0.1 mg/m - - -
F93lAuaati
Tavglavoan du wasus Tusy cobalt metal, dust, and B
96 P M N 7440-48-4 0.1 mg/m - - -
293lAuaY fume, as Co
97 | duthedu (@slaiuFuanin) cotton dust, raw, untreated 1 mg/m’ - - -
= o - o cumene (isopropyl
98 | il (lolalnsiia wudw) Propy 98-82-8 50 ppm - - -
benzene)
99 | lwgunlud cyanamide 420-04-2 2 :._m}.:w - - -
100 | lalaatoniau cyclohexane 110-82-7 300 ppm - - -
101 | leleatgneuea cyclohexanol 108-93-0 50 ppm - - -
102 | lelaaoneluu cyclohexanone 108-94-1 50 ppm - - -
103 | lelaaiendaesiiu cyclohexylamine 108-91-8 10 ppm - - -
104 | lelaawmumu cyclopentane 287-92-3 600 ppm - - -
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61 | uesuoa-Unfia uwanwm n-buty! lactate 138-22-7 5 ppm - - -
62 | Taia wosuanunu butyl mercaptan 109-79-5 10 ppm - - -
63 | oaln-wa-Tafiafiuoa o-sec-butylphenol 89-72-5 5 ppm - - -
64 | wsr-mein-Onfialvgdu p-tert-butyltoluene 98-51-1 10 ppm - - -
65 | uanudley Tuguvesuaniioy cadmium, as Cd 7440-43-9 0.005 mg/m’ - - -
66 | wAaLdEw AIFUBLUM calcium carbonate 1317-65-3
- symeAnnuusiionagaitng , 5
N L P N - inhalable dust 15 mg/m - - -
szuunaiumnelald
- aymeIAEnTio1ngnLg . 3
) - P b - respirable dust 5 mg/m - - -
szuunaiumnelale
wnawdey Tasum Tugdves ) 3
67 - N calcium chromate, as Cr 13765-19-0 0.001 mg/m - - -
Tasidlon
68 | wnaldon lyenunlud calcium cyanamide 156-62-7 0.5 Bm\Bu - - -
69 | unadou lensenled calcium hydroxide 1305-62-0
- sumAvnTIATioNagaLing B
N . Y © halable dust 15 mg/m - - -
szuunaiumelald
.wxm._sec._srm:ﬁ@é%&&
szuumaiumnelale - respirable dust 5 meg/m’ - - -
70 | whalTen oenlwd calcium oxide 1305-78-8 5 mg/m’ - - -
71 | m15uida (i) carbaryl (sevin) 63-25-2 5 mg/m’ - - -
72 | ansluihusu carbofuran 1563-66-2 0.1 mg/m’ - - -
73 | ensueu ladalus carbon disulfide 75-15-0 20 ppm 100 ppm 30 min 30 ppm
74 | ansueu wovenlud carbon monoxide 630-08-0 50 ppm - - -
< . 5 min in
75 | asusumnsyaaelss carbon tetrachloride 56-23-5 10 ppm 200 ppm 3h 25 ppm
any 3 hr
76 | @deu lansenled cesium hydroxide 21351-79-1 2 mg/m’ - - -
77 | eaefiau chlordane 57.74-9 0.5 mg/m’ - - -
78 | masSiuwn uaniiu chlorinated camphene 8001-35-2 0.5 Bm\Bw - - -
79 | faesu chlorine 7782-50-5 - - - 1 ppm
80 | maslsozdia Aaslse chloroacetyl chloride 79-04-9 0.05 ppm - - -
81 | maslsiuudu chlorobenzene 108-90-7 75 ppm - - -
82 mmwﬁ.ﬁsimom_ﬁmaz chlorodifluoromethane 75-45-6 1000 ppm - - -
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129 | lalulns-oeln-rdwen dinitro-o-cresol 534-52-1 0.2 mg/m’ - - -
130 | lalulaslngdu dinitrotoluene 25321-14-6 15 mg/m’ - - -
lovoniau dioxane (diethylene
131 s . Lo 123-91-1 100 ppm - - -
(lovovizadu lasanlan) dioxide)
132 | lnoonaylseau dioxathion 78-30-2 0.1 mg/m’ - - -
133 | laflliaeviiu diphenylamine 122-39-4 10 mg/m’ - - -
134 | lalwsita Alau dipropyl ketone 123-19-3 50 ppm - - -
85-00-7
135 | lamen diquat 2764-72-9
6385-62-2
- aynIANNUIATIoNEALg B
N L o v - inhalable dust 0.5 mg/m - - -
sruumapumelalel
- pumananiienaamdg 3
) - Y v - respirable dust 0.1 mg/m - - -
syvumaiumelale
136 | lagseu diuron 330-54-1 10 meg/m’ - - -
137 | Wuladaumiy endosulfan 115-29-7 0.1 Sm\Bm - - -
138 | 1Bunsu endrin 72-20-8 0.1 mg/m’ - - -
Siinanlslonsu epichlorohydrin (1-chloro-2,
139 o 106-89-8 5 ppm - - -
(1-panls-2,3-Bwendlnsinu) 3-epoxypropane)
140 | 8y (teva wis1-lulasiida) | EPN (ethyl p-nitrophenyl) 2104-64-5 0.5 mg/m’ - - -
141 | levoea (1evida woanesed) ethanol (ethyl alcohol) 64-17-5 1000 ppm - - -
182 | wvoiluaniiu ethanolamine 141-43-5 3 ppm - - -
143 | ovilsoau ethion 563-12-2 0.05 mg/m’ - - -
2-lovsendiansiuea (wala 2-ethoxyethanol
144 . 110-80-5 200 ppm - - -
Teganl) (cellosolve)
2-lovisendieyisa ozdan 2-ethoxyethyl acetate
145 P 111-15-9 100 ppm - - -
(walalgavl oxdan) (cellosolve acetate)
146 | Londa axdan ethyl acetate 141-78-6 400 ppm - - -
147 | 1av5a azA3ian ethyl acrylate 140-88-5 25 ppm - - -
148 | Loviaeviiu ethylamine 75-04-7 10 ppm - - -
149 | 1anda lwudy ethyl benzene 100-41-4 100 ppm - - -
150 | tonda luslud ethyl bromide 74-96- 200 ppm - - -
151 | 1ovia raolsd ethyl chloride 75-00-3 1000 ppm - - -
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lmanwziu (eslelraen@aiiu | cyhexatin (tricyclohexyltin 5
105 . . 13121-70-5 5mg/m - - -
lansonlan) hydroxide)
P e DDT
fnl (lnaaelslafilialnsaasls - . ) B
106 ) (dichlorodiphenyltrichloro 50-29-3 1 mg/m - - -
ethane)
107 | Aiineu @adion) demeton (systox) 8065-48-3 0.1 mg/m’ - - -
108 | loezduou diazinon 333-41-5 0.01 mg/m’ - - -
109 | ealn-lapaelsiundy o-dichlorobenzene 95-50-1 - - - 50 ppm
110 | w15 -lamaelsiuudu p-dichlorobenzene 106-46-7 75 ppm - - -
111 | 1,1-loraslsBisu 1,1-dichloroethane 75-34-3 100 ppm - - -
112 | 1,2-lneaslsiendadu 1,2-dichloroethylene 540-59-0 200 ppm - - -
2,47 (n30 2,6-lanaelsiiuond | 2,4-D (2,4 5
13 | 7 o 94-75-7 10 mg/m - - -
85IA) hlorophenoxyacetic acid)
114 | 1,1 lnraels-1-lulnsBisy 1,1-dichloro-1-nitroethane 594-72-9 - - - 10 ppm
115 | lonaesrea @i dichlorvos (DDVP) 62737 1 mg/m’ - - -
116 | lolaslavlea rotophos 141-66-2 0.05 mg/m’ - - -
117 | fansu dieldrin 60-57-1 025 mg/m’ - - -
118 | lowovsluanilu diethanolamine 111-42-2 1 _.:m\Bw - - -
119 | 2-loevsaeviiluonsiuea 2-diethylaminoethanol 100-37-8 10 ppm - - -
120 | loewdau lnsoszilu diethylene triamine 111-40-0 1 ppm - - -
121 | lowovsa Almu iethyl ketone 96-22-0 200 ppm - - -
122 | loleledndia Alau obutyl ketone 108-83-8 50 ppm - - -
123 | lololalnsiiaoziiu opropylamine 108-18-9 5 ppm - - -
lovdaesliau dimethylaniline
124 PP - s . - 121-69-7 5 ppm - - -
(Hudu-laumSanyda) (N,N-dimethylaniline)
125 | lowmsa osunlud ethylformamide 68-12-2 10 ppm - - -
126 | 1,1-laumsalensdy 1,1-dimethylhydrazine 57-14-7 0.5 ppm - - -
127 | lowmSa dawin dimethy! sulfate 77-78-1 1 ppm - - -
128 | lalulpsiuudu A@Hérmmﬂ_nmd dinitrobenzene, all isomers
08l ortho- 528-29-0 1 mg/m’ - - -
[S1loy] meta- 99-65-0 1 Bm\Bw - - -
NI para- 100-25-4 1 3m\3u - - -
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152 | 1ovi58u Aaslslonsu ethylene chlorohydrin 107-07-3 5 ppm - - -
153 | Lovisduleeziiu ethylenediamine 107-15-3 10 ppm - - -
154 | wev3du laluslus ethylene dibromide 106-93-4 20 ppm 50 ppm 5 min 30 ppm
Lonsau lonaslse ethylene dichloride 5 min in
155 ~ . 107-06-2 50 ppm 200 ppm 100 ppm
(1,2-lapalsdimu) (1,2-dichloroethane) any 3 hr
156 | ton3du lnanea ethylene glycol 107-21-1 - - - 100 me/m’
157 | wovisau lnarea lalunsn ethylene glycol dinitrate 628-96-6 - - - 0.2 ppm
158 | \evisdu oonlus ethylene oxide 75-21-8 1 ppm 5 ppm 15 min -
159 | won3a dises ethyl ether 60-29-7 400 ppm - - -
160 | Lovi3a Wosium ethyl formate 109-94-4 100 ppm - - -
161 | Lovisa wesuanunu ethyl mercaptan 75-08-1 - - - 10 ppm
162 | Lov3a aAn 78-10-4 100 ppm - - -
163 | wiudalwlsoou fensulfothion 115-90-2 001 mg/m’ - - -
164 | whilseau fenthion 5538-9 0.05 mg/m’ - - -
165 s_@mmmd fluorine 7782-41-4 0.1 ppm - - -
166 | vigoolsd luguvesigesiu fluorides, as F 2.5 my/m’ - - -
167 | Tulluvloa fonofos 944-22-9 0.1 mg/m’ - - -
168 | Wosifadlon formaldehyde 50-00-0 0.75 ppm 2 ppm 15 min -
169 | nsmvlesiia formic acid 64-18-6 5 ppm - - -
170 | wlesinsa furfural 98-01-1 5 ppm - - -
171 | wlesin3a uoanoged furfuryl alcohol 98-00-0 50 ppm - - -
172 | lnadnea alycidol 556-52-5 50 ppm - - -
173 | wvinzaaes heptachlor 76-44-8 0.5 mg/m’ - - -
174 | Wiy (Wosuaa-tanin) heptane (n-heptane) 142-82-5 500 ppm - - -
o hexamethylene
175 | wnwzvsau-le-lelslseun 822-06-0 0.005 ppm - - -
ocyanate
176 | uesuoa-laniyu n-hexane 110-54-3 500 ppm - - -
177 | lemsdu hydrazine 302-01-2 1 ppm - - -
178 | lelasiau Tuslud hydrogen bromide 10035-10-6 3 ppm - - -
179 | lelasiou paslsd hydrogen chloride 7647-01-0 - - - 5 ppm
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180 | lelnsiau lwenlud hydrogen cyanide 74-90-8 10 ppm - - -
lelnsiau vigeolsd lugives )
181 - v v hydrogen fluoride, as F 7664-39-3 3 ppm - - -
Wgoosy
182 | lolnsiau weseonlad hydrogen peroxide 7722-84-1 1 ppm - - -
183 | lalnstau dald hydrogen sulfide 7783-06-4 - 50 ppm 10 min 20 ppm
184 | lalnseiluy hydroguinone 123-31-9 2 mg/m’ - - -
185 | 2-lansendlnsiia oxadian 2-hydroxypropyl acrylate 999-61-1 0.5 ppm - - -
186 | lolefu iodine 7553-56-2 - - - 0.1 ppm
187 | loladafia ov@inn isobutyl acetate 110-19-0 150 ppm - - -
188 | lalawolsu isophorone 78-59-1 25 ppm - - -
189 | lolawalsu lnlollaenun isophorone diisocyanate 4098-71-9 0.005 ppm - - -
190 | 2-lelglwswondiensiuea 2-isopropoxyethanol 109-59-1 25 ppm - - -
191 | lelalnsiia oxdan isopropyl acetate 108-21-4 250 ppm - - -
192 | lolalnsiia ueanesed (lofie) | isopropyl alcohol (IPA) 67-63-0 400 ppm - - -
193 | lelalnsfiaeviiu isopropylamine 75-31-0 5 ppm - - -
194 | azihoturis lugUvoms lead inorganic, as Pb 7439-92-1 0.05 mg/m’ - - -
195 | 1an lasam lead chromate 7758-97-6
- luguvasmeh -as Pb 0.05 mg/m’ - - -
- luguvddasdlon -as Cr 0.012 mg/m’ - - -
As o a o LPG.
196 | wea.did. (Metlasdeumad) ] 68476-85-7 1000 ppm - - -
liquified petroleum gas)
197 | wesind (Usem) mercury 7439-97-6 - - - 0.1 mg/m’
198 | eonlu (§afa) wofa3 organo (alkyl) mercury 7439-97-6 0.01 Bm\Bm - - 0.04 BW\Bm
199 | wnda uasuea-Uaiiaflau methyl n-butyl ketone 591-78-6 100 ppm - - -
- « 5 min in
200 | wmida raelss methyl chloride 74-87-3 100 ppm 300 ppm ih 200 ppm
any 3 hr
201 | wwdaleleraoniou methylcyclohexane 108-87-2 500 ppm - - -
202 | wmidalelraonvzuea methylcyclohexanol 25639-42-3 100 ppm - - -
203 | eelv- wwdallaanyluu o-methylcyclohexanone 583-60-8 100 ppm - - -
204 | wvisadu raslsn methylene chloride 75-09-2 25 ppm 125 ppm 15 min -
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205 | 4,4-uvshulaezid 4,4-methylene dianiline 101-77-9 0.1 ppm - - -
206 | wvda Lovida Alau (Budia) methyl ethyl ketone (MEK) 78-93-3 200 ppm - - -
- o . . | methyl ethyl ketone
207 | wvida ovide Alau iweseenles ’ 1338-23-4 - - - 0.2 ppm
peroxide
208 | wwida vesum methyl formate 107-31-3 100 ppm - - -
209 | wwda lolalas methyl iodide 74-88-4 5 ppm - - -
210 | wwda lelwedla Alau methyl isoamyl ketone 110-12-3 100 ppm - - -
211 | wwda leludaiia mstuea methy! isobutyl carbinol 108-11-2 25 ppm - - -
212 | wwia leladaiaflny methyl isobutyl ketone 108-10-1 100 ppm - - -
213 | wwda lolulwaita Alau methyl isopropyl ketone 563-80-4 20 ppm - - -
214 | wvids WesuAnwn methyl mercaptan 74-93-1 - - - 10 ppm
215 | wwda ws1Asian methyl methacrylate 80-62-6 100 ppm - - -
216 | wwda wislsosu methyl parathion 298-00-0 0.02 3m\3w - - -
217 | ueavh-wvise dle3u alpha-methyl styrene 98-83-9 - - - 100 ppm
218 | wiuvea (Wean3u) mevinphos (phosdrin) 7786-30-1 001 mg/m’ - - -
lum sumevnadniienaan ] ) s
219 . - W mica, respirable dust 12001-26-2 3 mg/m - - -
hgsruumadumnelald
220 | Tululaslavioa monocrotophos 6923-22-4 0.05 3m\3u - - -
221 | washllau morpholine 110-91-8 20 ppm - - -
222 | difia nickel 7440-02-0
~Tawz uavensUszneudt - metal and insoluble 5
; P ) 1 mg/m - - -
lalazgane lusUveailiia compounds, as Ni
- ansUseneviiazansld . N
PN - soluble compounds, as Ni 1 mg/m - - -
lugUvesiliia
223 | fediu nicotine 50-11-5 0.5 mg/m’ - - -
224 | nsalumda nitric acid 7697-37-2 2 ppm - - -
225 | lunaeonlan nitrous oxide 10024-97-2 50 ppm - - -
226 | lusn oonles nitric oxide 10102-43-9 25 ppm - - -
227 | lulnsiuudu nitrobenzene 98-95-3 1 ppm - - -
228 | lulnsdiou nitroethane 79-24-3 100 ppm - - -
229 | lilasiau laoenled nitrogen dioxide 10102-64-0 - - - 5 ppm
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230 | lulasnAiweu nitroglycerin 55-63-0 - - - 0.2 ppm
231 | lulasiliou nitromethane 75-52-5 100 ppm - - -
232 | tlulnsTwsiny L-nitropropane 108-03-2 25 ppm - - -
233 | 2-lulpslwsinu 2-nitropropane 79-46-9 25 ppm - - -
88-72-2,
234 .Eﬂzmgmm: s.:,_u@ﬁér@m nitrotoluene, all isomers 99-08-1, 5 ppm - - -
99-99-0
235 | poAwY octane 111-65-9 500 ppm - - -
ooauilon wnsonlys lusUves , ) B
236 - v osmium tetroxide, as Os 20816-12-0 0.002 mg/m - - -
BRG]
237 | nsngenyIAn oxalic acid 144-62-7 1 mg/m’ - - -
238 | eendiau lavigealsd oxygen difluoride 7783-61-7 0.05 ppm - - -
WTIPNEN BYMATUNLENTIND 3
239 Y T Y paraquat, respirable dust 4685-14-7 0.5 mg/m - - -
anvindssuumaiumelale
200 | w5lseau parathion 56-38-2 0.1 mg/m’ - - -
241 | IWURZUBLTUY pentaborane 19624-22-7 0.005 ppm - - -
262 | wunzpaolsuunsIay pentachloronaphthalene 1321-64-8 0.5 Bm\:‘,w - - -
243 | wunzmaolsiluea pentachlorophenol 87-86-5 0.5 Bm\Bm - - -
244 | WUy pentane 109-66-0 1000 ppm - - -
esnaolslondau perchloroethylene 5 min in
245 . 127-18-4 100 ppm 300 ppm 200 ppm
(nnsPaelsiensau) (tetrachloroethylene) any 3 hr
246 | Wuea phenol 108-95-2 5 ppm - - -
247 | seln-filadulaesiy o-phenylenediamine 95-54-5 0.1 mg/m’ - - -
248 | wen-daaulaezily m-phenylene diamine 108-45-2 0.1 mg/m’ - - -
249 | wis-fadulaezilu p-phenylene diamine 106-50-3 0.1 Bm\gw - - -
250 | Whsw phorate 298-02-2 0.05 Bm\Bm - - -
= £ = < hosgene (carbonyl
251 | weadu (suelia aaslse) P m Y 75-44-5 0.1 ppm - - -
chloride)
252 | nsavleaviesn phosphoric acid 7664-38-2 1 BW\Bw - - -
253 | Weawosd (wieq) phosphorus (yellow) 7723-14-0 0.1 my/m’ - - -
254 | weanesa sandnaolss phosphorus oxychloride 10025-87-3 0.1 ppm - - -
255 | weavedd munzmaslin phosphorus pentachloride 10026-13-8 1 mg/m’ - - -
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256 | woavla¥d wunzdalis phosphorus pentasulfide 1314-80-3 1 mg/m’ - - -
257 | voavie%a lnsraslse phosphorus trichloride 7719-12-2 0.5 ppm - - -
258 | wonda uaulglasd phthalic anhydride 85-44-9 2 ppm - - -
259 | nindinsA picric acid 88-89-1 0.1 mg/m’ - - -
Aulau (2-lwn3a-1,3-8ueuln | pindone (2-pivalyl-1,3- 5
260 ! ) 83-26-1 0.1 mg/m - - -
Tow) indandione)
261 | Wunadou lansonlus potassium hydroxide 1310-58-3 - - - 2 mg/m’
262 | Tnswiiia weaneged propargyl alcohol 107-19-7 1 ppm - - -
263 | 1,3-Inslnlowanlau 57-57-8 0.5 ppm - - -
264 | nsalwsileda propionic acid 79-09-4 10 ppm - - -
265 | Tnswonwes propoxur 114-26-1 0.5 Bm\Bm - - -
266 | uasuoa-lnsiia axdian n-propyl acetate 109-60-4 200 ppm - - -
267 | uesuoa-lnsiia uoaneged n-propy! alcohol 71-23-8 200 ppm - - -
268 | Insiidu dilu propylene imine 75-55-8 2 ppm - - -
269 | nsiau sonlyd propylene oxide 75-56-9 100 ppm - - -
270 | Tw3hu pyridine 110-86-1 5 ppm - - -
271 | dluy quinone 106-51-4 0.1 ppm - - -
272 | SwosBuen resorcinol 108-46-3 10 ppm - - -
273 | lsiiluu rotenone 83-79-4 5 mg/m’ - - -
wiaulon wneiigoslse Tugl | selenium hexafluoride,
274 - * M 7783-79-1 0.05 ppm - - -
vougaion as Se
ansusenaumiaiilon Tusdues 3
275 - v selenium compounds ,as Se 7782-49-2 0.2 mg/m - - -
wianloy
276 | @@n ASadaay silica, crystalline
- eialaurlar eumpavumani | - cristobalite, respirable B
v C Y 14464-46-1 0.025 mg/m - - -
o1vaaingszuumadumelald | dust
- uaaH-PasY BymATAENT A 1317-95-9, B
o t . | -a-quartz, respirable dust 0.025 mg/m - - -
ogaingssuumadumelale 14808-60-7
277 | Twidlen azlad sodium azide 26628-22-8
..Fm,.._em&%mm_: ozl as sodium azide - - - 0.29 BW\BU
- lugulevesnsalanstledn as hydrazoic acid vapour - - - 0.11 ppm

®6m
P vy Tadin
TIagrinmnadutu L
a ey vy v - AuLdudy
Fadiannututy YasEnsAldunTedmiu -
oy av - 5 KBRGRFGH]
g 4 ey 4 . . YDIASLATIUNTIY nsdudaluszezaatdug .
2 Foaaiaildunse (ne) Fornilounang (Danew) CAS No. 4 DUNTIEEN
7 WRAUADATEELLIAN L
y - Seprim Taidwaanlag
nsvhaulni Fasin " st
Anudndy i -
Twvhaule U
278 | Tewden Tudalud sodium bisulfite 7631-90-5 5 mg/m’ - - -
279 | Tawdey lensanles sodium hydroxide 1310-73-2 2 BW\BW - - -
ansounien Tasum lusdues ) B
280 - v strontium chromate, as Cr 7789-06-2 0.0005 mg/m - - -
Tasudley
281 | andadu strychnine 57-24-9 0.15 mg/m’ - - -
- 5 minin
282 | dla3u styrene 100-42-5 100 ppm 600 ppm 200 ppm
any 3 hr
283 | Falwinw sulfotep 3689-24-5 0.1 mg/m’ - - -
284 | dawla$ lasanles sulfur dioxide 7446-09-5 5 pmm - - -
285 | nandayin sulfuric acid 7664-93-9 1me/m’ - - -
286 | viar talc 14807-96-6
- filsifidusznevvendule o
“ a - containing no asbestos 3
UoALUANDE BUYNIATUIAANT ’ 2 mg/m - - -
.o, - . | fibres, respirable dust
ongaiihgszuunmafiumelald
- fiftdusznourendulonea
. o4 - containing asbestos fibres, 3
LUANBA BUNATUIAENTIDNEN ) 0.1 f/cm - - -
.y o ., ° | respirable dust
vhdszuumaiumelald
oM (wnsziona Tnls TEPP (tetraethyl 5
287 107-49-3 0.05 mg/m - - -
WoaLvn) pyrophosphate)
wagidey envzvlgoslsd telluriurn hexafluoride, as
288 M o 7783-80-4 0.02 ppm - - -
luguvesnag ey Te
289 | 1,1,2,2-1ansvAaslsBiny 1,1,2,2-tetrachloroethane 79-34-5 5 ppm - - -
290 | WR3zLonda Lan ?ﬁe%z«m\u tetraethyl lead, as Pb 78-00-2 0.075 3m\3u - - -
291 | wnszlalasiiousu tetrahydrofuran 109-99-9 200 ppm - - -
292 | WRszIVDa Lan chamasn:ﬁ tetramethyl lead, as Pb 75-74-1 0.075 Bm\Bw - - -
uvaldey md&n:mdmmnmé thallium, soluble 3
293 o 7440-28-0 0.1 mg/m - - -
luguvaunaiiey compounds, as Tl
294 | nsalslelnalada thioglycolic acid 68-11-1 1 ppm - - -
295 | lslolia Aaolsd thionyl chloride 7719-09-7 - - - 0.2 ppm
296 | lsusu thiram 137-26-8 5mg/m’ - - -
297 | Tngdu toluene 108-88-3 200 ppm 500 ppm 10 min 300 ppm
?mmt.mh.ﬂs,_,wﬁiam_.::s toluene - 2,4-diisocyanate
298 | o 584-84-9 - - - 0.02 ppm
(#idile) (TDI)
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299 | oaln-lngd o-toluidine 95-53-4 5 ppm - - -
300 | lnsUadia vealwn tributyl phosphate 126-73-8 5 mg/m’ - - -
301 | nsnlnsmaslses@fia trichloroacetic acid 76-03-9 0.5 ppm - - -
1,1,1-lmsAaelstinu 1,1,1-trichloroethane
302 - p 71-55-6 350 ppm - - -
(wnBanaslsnoiu) (methyl chloroform)
303 | 1,1,2-lnsmaslsBinu 1,1,2-trichloroethane 79-00-5 10 ppm - - -
oo . 5 min in
304 | lnseaelsionsau trichloroethylene 79-01-6 100 ppm 300 ppm oh 200 ppm
any 2 hr
305 | 1,2,3-lnsmaslsinsinu 1,2,3-trichloropropane 96-18-4 50 ppm - - -
2,45 7 (n3a 2,4,5-laspasls 245T(245- 5
306 | o L. , o 93-76-5 10 mg/m - - -
Wuandordna) trichlorophenoxyacetic acid)
307 | lnsioviSaosiiu triethylamine 121-44-8 25 ppm - - -
308 | wosiwuiiu turpentine 8006-64-2 100 ppm - - -
309 | grailow TugUvosgiaien uranium, as U 7440-61-1
- sUsznevitazansld - soluble compounds 0.05 mg/m’ - - -
- sUsznevitliazany insoluble compounds 0.25 3m\3w - - -
310 | 2uden vanadium 1314-62-1
- sumeAswIndniienagaing
szvumaiumelald Tuguves | - respirable dust, as V,05 - - - 0.5 mg/m’
lorudesmuaonles
- 9l Tuguvadlanudion 3
. - fume, as V,05 - - - 0.1 mg/m
wiueonlan
311 | aidla ozdien vinyl acetate 108-05-4 10 ppm - - -
312 | Tafla Tuslud vinyl bromide 593-60-2 0.5 ppm - - -
313 | Liils paelse vinyl chloride 75-01-4 1 ppm 5 ppm 15 min -
314 | Tailadu paolse vinylidene chloride 75-35-4 5 ppm - - -
315 | lofla Ingdu vinyl toluene 25013-15-4 100 ppm - - -
316 | 1M§vdu warfarin 81-81-2 0.1 mg/m’ - - -
lediu (p0le wan w1 lely )
317 . xylene (o, m-, p- isomers) 1330-20-7 100 ppm - - -
e3)
318 | leddu xylidine 1300-73-8 5 ppm - - -
319 ieteoamb:«msmm_ﬁ& zinc chloride fume 7646-85-7 1 Bm\Bu - - -
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13530-65-9,
320 | @6 lasim lugdveslaadion | zinc chromates, as Cr 11103-86-9, 0.01 mg/m’ - - -
37300-23-5
321 | GeA enflesian zinc stearate 557-05-1
- aumAnnUIATiNRgaLing ) 5
- . - inhalable dust 15 mg/m - - -
szuumaiiumelald
- sumaradniionagaidng ) 3
N . - respirable dust 5 mg/m - - -
szuunmaiumelald
322 | duned oonlud C oxide 1314-13-2
- uMAYNUIATIDgALING ) 3
- . - inhalable dust 15 mg/m - - -
szuunmaiumelale
- sumavAanfieagaiing ) 3
- Y - respirable dust 5 mg/m - - -
szuumaiumelale
@ = ke " - 3
323 | wuvesduined oonlas zinc oxide fume 1314-13-2 5 me/m - - -
ansuszneu woslawdeu irconium compounds, as 3
324 o 7440-67-7 5 mg/m - - -
luguveswesladoy zr
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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. COF-012-66 31 Aug 23 30 Aug 25 -
Calibrator Particulate Matter < 10 pm (PM,) 3393
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24pP1252 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Innovative Instrument 24-AFM-173 28 Aug 24 27 Aug 25 -
158850 Co.,Ltd.
4 |Mass Flow Meter Benzene Alicat Scientific, Inc. MB-55CCM-D/5M Miracle International 1202408224-0002 | 27 Aug 24 26 Aug 25 -
202705 Technology Co.,Ltd.
5 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1367 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM, 5)
Benzene
6 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H752 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pum (PM,,) (Thailand-Japan)
Particular Matter (PM, ;)
Benzene
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 Oct 25 -
42C-0508011076
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Fisher Scientific a2c UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 Oct 25 -
0517512000
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co.,Ltd. 11102024 11 Oct 24 10 Oct 25 -
0517512001
10 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM08130002
11 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
CM19050148
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
12 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5Sep 25 -
CM22387061
14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 19062024 19 Jun 24 18 Jun 25 -
CM22387063
15 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3i UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5Sep 25 -
CM22387065
16 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 4si UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
CM22387066
17 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 15052024 15 May 24 14 May 25 -
CM22387067
18 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
19 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1180540074
20 |Carbon Monoxide Analyzer [Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 14062024 14 Jun 24 13 Jun 25 -
YNA3AGTT
21 |Carbon Monoxide Analyzer Carbon Monoxide Thermo as8i UAE Consultant Co.,Ltd. 03092024 3 Sep 24 2Sep 25 -
CM08140004
22 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 14062024 14 Jun 24 13 Jun 25 -
1182920018
23 |Carbon Monoxide Analyzer (Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 03092024 3 Sep 24 2 Sep 25 -
48C-62494-335-5
24 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG




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
25 |Wind Speed/Wind Direction \WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 098/24 22 Feb 24 21 Feb 25 -
2111DR0052
26 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 121/24 13 Mar 24 12 Mar 25 -
2111DT0058
27 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 097/24 22 Feb 24 21 Feb 25 -
2112DR0065
28 |Wind Speed/Wind Direction \WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 123/24 13 Mar 24 12 Mar 25 -
2311DR0037
29 |Wind Speed/Wind Direction  [WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 122/24 13 Mar 24 12 Mar 25 -
2205DT0008
30 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-067 17 May 24 16 May 25 -
(Acoustic Calibrator) 6306 Co.,Ltd.
31 |Sound Level Meter LAeq 24 brs Larson Davis LxT2 Innovative Instrument 24-SLM-234 10 Jul 24 9 Jul 25 -
0005286 Co.,Ltd.
32 |Sound Level Meter LAeq 24 brs Larson Davis LxT2 Innovative Instrument 24-SLM-238 11 Jul 24 10 Jul 25 -
0005290 Co.,Ltd.
33 |Sound Level Meter LAeq 28 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-231 10 Jul 24 9 Jul 25 -
0005293 Co.,Ltd.
34 |Sound Level Meter Lpeq 26 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-240 11 Jul 24 10 Jul 25 -
0005299 Co.,Ltd.
35 |Sound Level Meter Lpeq 26 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-229 9 Jul 24 8 Jul 25 -
0005372 Co.,Ltd.
36 |Sound Level Meter LAeq 24 brs Larson Davis LxT2 Innovative Instrument 24-SLM-232 10 Jul 24 9 Jul 25 -
0005341 Co.,Ltd.
37 |Sound Level Meter L peq 26 bs Larson Davis LxT2 Innovative Instrument 24-SLM-235 10 Jul 24 9 Jul 25 -
0005346 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. E24-080074 26 Aug 24 25 Aug 25 -
Hydrogen Sulphide USA. 0807047
Mercury
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670241 4 Apr 24 3 Apr 25 -
Oxide of Nitrogen as Nitrogen Dioxide 60899456/701
Carbon Monoxide
3 |Gas Detector TVOCs RAE Systems, Inc. MIniRAE 3000+ Executive Trading Limited RA 187/24 7 Aug 24 6 Aug 25 -
592-928075
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 YsI pH100A Technology Promotion Association 24CH237 20 Feb 24 19 Feb 25 -
JC03335 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW36 20 Feb 24 19 Feb 25 -
HE9MO0004 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-PH210 Technology Promotion Association 24CH233 20 Feb 24 19 Feb 25 -
HCoLo014 (Thailand-Japan)
4 |Salinity Meter Salinity YSI Pro 30 Technology Promotion Association 24CH821 10 Jul 24 9 Jul 25 -
22E105869 (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
1 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 24-AFM-010 Rev.1| 23 Jan 24 22 Jan 25 -
41461922008 Co,, Ltd.
2 |Aneroid Barometer Respirable Dust Barigo, Germany - Technology Promotion Association 24pP1370 22 Apr 24 21 Apr 25 -
Hydrogen Sulphide (Thailand-Japan)
Benzene
Methanol
Toluene
Xylene
Hexane
Mercury
3 |Digital Thermo - Hygrometer  [Respirable Dust Digicon TH-02 Technology Promotion Association 24H717 10 Apr 24 9 Apr 25 -
Hydrogen Sulphide 395034172 (Thailand-Japan)
Benzene
Methanol
Toluene
Xylene
Hexane
Mercury
4 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-066 17 May 24 16 May 25 -
(Acoustic Calibrator) 6457 Co.,Ltd.
5 |Sound Level Meter Lpe s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24156 30 May 24 29 May 25 -
00321441
6 |Sound Level Meter Lpeq s hrer Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24057 18 Jan 24 17 Jan 25 -
00558036
7 |Sound Level Meter Lpeq s brsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24128 3 May 24 2 May 25 -
00558039
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
8 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-170 15 Jul 24 14 Jul 25 -
143229 Co.,Ltd.
9 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-175 16 Jul 24 15 Jul 25 -
143230 Co.,Ltd.
10 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-173 15 Jul 24 14 Jul 25 -
143231 Co.,Ltd.
11 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-171 15 Jul 24 14 Jul 25 -
143232 Co.,Ltd.
12 INoise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-178 16 Jul 24 15 Jul 25 -
143233 Co. Ltd.
13 |Light Meter Lux Extech Instrument, 407026 Innovative Instrument 24-LXM-199 1Aug 24 31Jul 25 -
Taiwan A 062335 Co., Ltd.




List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance TSP Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) PM10 (252436235 Ministry of Industry, Thailand
2 |Analytical Balance PM2.5 Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) Respirable Dust B322373893 Ministry of Industry, Thailand
3 |UV-VIS Spectrophotometer NOX as NO2 Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 9 May 24 8 May 25 -
Technologies MY15410009
4 |Atomic Absorption Hg Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. PinAAcle 900F 14 May 24 13 May 25 -
Spectrophotometer (AAS) PFBS20031902 Preventive Maintenance
Report
5 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(ICP) Technologies GBO15AA / Co, Ltd. Maintenance
MY18030001 Checklist
6 [lon Chromatrography Anion H2s Dionex DionexAquionRFIC / Archemnica Lab Co.Ltd. Qualification Report 23 Apr 24 22 Apr 25 -
(IC) 220380031 Anion (ID#1047)
7 |Gas Chromatrography Benzene, ngdu, lufiu, wonigu Agilent System ID:CN11021007 Agilent Technologies (Thailand) Preventive 21 Feb 24 19 Feb 25 -
(GO) Luvuea Technologies 7890 / Co.Ltd. Maintenance
CN11021007 Checklist
8 |Gas Chromatrography - @1sUsznauBunidsuivedis (VOCs) Agilent System ID: CN17100005 Agilent Technologies (Thailand) Certificate of 1 Mar 24 1 Mar 25
Mass Spectrometer (GC-MS) Technologies  [Intovu 9000 (G3950A) / CN17100005 Co.,Ltd. System Qualification
59778 MSD (G70778) / US1715M030| GSMS-0Q
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List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Water Quality Analysis
9 |pH Meter pH, Temperature Mettler-Toledo Seven Easy 520 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
1231155210 Ministry of Industry, Thailand
10 |pH Meter Mettler-Toledo Seven Easy 520 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
1230525212
11 |Conductivity Meter Salinity S| Analytics Lab955 / DKSH (Thailand) Ltd. 24240057 11 Mar 24 10 Mar 25
Anslaih (Conductivity) 16300356
12 [Turbidity Meter mm’q’u Oakton T100IR / Technology Promotion Association 24CH1115 6 Sep 24 5 Sep 25 -
1120501017 (Thailand-Japan)
13 |BOD Incubator BOD Arco UC4-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
oonTlauaza1Y (UAE.WAO.015/2561) (Thailand-Japan)
14 |DO Meter YsI 5100 / Technology Promotion Association 24TW39 21 Feb 24 20 Feb 25 -
118101863 (Thailand-Japan)
15 |COD Reactor COD Hanna HI839800 / Hanna Instruments (Thailand) Ltd. HIT-2417-0568 25 Apr 24 24 Apr 25 -
(Heating Block) 1147807
16 |UV-VIS Spectrophotometer Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
Technologies MY15410009
17 [Analytical Balance Oil & Grease (ﬁﬂﬂuuaﬂwﬂu) Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Readability 0.1 mg) C117635043 (Thailand-Japan)
18 [Analytical Balance TDS, SS Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) 210685394 Ministry of Industry, Thailand
19 |Hot Air Oven Memmert UF55/ National Food Institute, 2500116-001-01 8 Oct 24 7 Oct 25
B216.1666 Ministry of Industry, Thailand
20 [Fluorescence [ TPH Perkin Elmer LS 8500 / Perkin Elmer Ltd. FL_3002/2024 8 Mar 24 8 Mar 25
Spectrophotometer FL85K22062801
21 |Digestor Unit LAy FOSS DT2520 / National Food Institute, 2402957-001-01 23 May 24 22 May 25 -
TECATOR 91794469 Ministry of Industry, Thailand
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List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
22 |Distillation Unit FOSS KT200 / FOSS South East Asia 9810 9 Feb 24 7 Feb 25 -
(Kjeldahl Method) TECATOR 91790524
23 |Atomic Absorption Arsenic, Cadmium, Copper, Iron, Lead, Mercury Agilent Systemn ID:G8432A Thailand Institute of Scientific and MTC.ACL.No 11 Mar 24 10 Mar 25 -
Spectrophotometer (AAS) Technologies AA240FS / Technological Research(TISTR) 358/67
MY13160001
24 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(ICP) Technologies GBO15AA / Co. Ltd. Maintenance
MY18030001 Checklist
25 [Incubator Coliform Bacteria Binder KB40O / Technology Promotion Association 24TM647 1 Apr24 31 Mar 25 -
20200000015535 (Thailand-Japan)
26 [Incubator Memmert IPP 260 / Technology Promotion Association 24TM650 2 Apr2a 1 Apr 25 -
V616.0066 (Thailand-Japan)
27 |Water Bath Memmert WNE 14/ Technology Promotion Association 24TM29 10 Feb 24 8 Feb 25 -
L416.0606 (Thailand-Japan)
28 |Water Bath Memmert WNE 14/ Technology Promotion Association 24TM30 10 Feb 24 8 Feb 25 -
1416.0612 (Thailand-Japan)
29 |Auto Clave ALP CL-a0L / National Food Institute, 2403982-001-01 7 Aug 24 6 Aug 25 -
807298 Ministry of Industry, Thailand
30 [Auto Clave ALP cL-aoL / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25
808763 Ministry of Industry, Thailand
31 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. 2402419-001-01 19 Apr 24 18 Apr 25 -
236754745

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484
Gert.No.: 24P1252
3 . § Page: 20f2
Certificate of Calibration = Cerdfieste No.: 24Pr2s2
ge : Result of calibration:- Without adj Range: 0 inH:0 10 36 inH:0
ion:- Scale Interval : 0.1 inHzO ( The Second Estimate )
Equipment : U Tube Manometer Increasing Pressure
Manufacturer: Dwyer This certificate may not be reproduced other than in full, i
except with the prior written approval of the head of UUC Indication
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services. Applied Pressure  High-port side Low-port side Ar Emor
Serial No.: i 0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
o TR 4.00 2.00 -2.00 4.00 0.00
Condition As-Received: Used Item 6.00 3.00 -3.00 6.00 0.00
Received Date: 03 April 2024 8.00 4.00 ~4.00 8.00 0.00
N ) 10.00 5.00 -5.00 10.00 0.00
Calibration Date: 11 April 2024 12,00 6.00 6,00 12,00 0.00
14,1 7. 7. 14.¢ X
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Constitant Co. Ltd. 2 o9 = 2 R
2T 16.00 8.00 .05 16.05 0.05
Ambient Temperature: (23 + 2) : } 18.00 2.00 05 18.05 005
Relative Humidity: (50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 20,00 10.00 1010 20.10 0.10
Phrakhanong, Bangkok 10260 22,00 11.00 -11.10 22.10 0.10
Atmospheric Pressure: 1011 mbar
24,00 12.00 -12.10 24.10 0.10
Procedure used: The calibration was by direct i method against Pressure Measuring Instruments 26.00 13.00 -13.10 26.10 0.10
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 28.00 14.00 -14.10 28.10 0.10
a guidelines. 30.00 15.00 -15.10 30.10 0.10
Condition of this result of calibration 5200 s 31810 pal0 Gy
. 34,00 17.05 -17.10 34.15 0.15
1.Reference standards instruments : 35.80 18.00 -18.00 36.00 0.20
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-017623 12 Sep 2024 The uncertainty of measurement was £ 0.11 inH:0

«Ap= High-port side - Low-port side
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied

2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media. by a coverage factor = 2, providing a level of confidence of approximately 95 %.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level. 5

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri

[V] Attapol Panurach

Lanans‘l:imuqu Lanm's‘l:imuqu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Ce""'“'i:g‘:f 55

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: B
ID No.: UAE.ANV.152/2550

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature:  ( 23 * 2) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15)%
Atmospheric Pressure: 1007 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.

4.This result of calibration instrument was in absolute pressure.

5.This instrument was used clean air as pressure media.

6.The certificate is valid only to the item calibrated on date and place of calibration.

7.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : ~ Suksan Khankaew
Issue Date : 23 April 2024

Approved Signatory :

[ 1Phalinee Prabpaipal
[ 1Sura Suwannasri
[v/] Attapol Panurach

tanmi‘lu'muqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Certificate NoT} 220762
Page: 10of2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : . Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: E
ID No.: UAE.ANV.004/2548

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C

Relative Humidity: (50 20 ) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity function and i with standard
probe for function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit ji pp!
Issue Date : 18 April 2024

y:
[ ]Chakrit Waewwanjua

[v]Viporn Tantiyawutti

[ ]1Unnopphol Harachai

tanm's‘laimuqu

GertNo.: 24P1367
Page: 20f 2

Result of callbration:- Without adjustment
Function:- Absolute Pressure Measurement
Increasing Pressure

Range : 960 hPa to 1030 hPa
Soale Interval : 1 hPa ( The Fifth Estimate )

Applied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35] 1022.10] 1032.61

UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0

Error (hPa) 2.87 1.23 -0.13 -0.56 -1.26 -1.35 -2.10 -2.61

Decreasing Pressure

Applied Pressure (hPa) 1032.61 | 1021.84 | 1010.88 | 1000.82| 990.20 [ 979.52 | 968.48 | 957.17

UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0

Error (hPa) -2.61 -1.84 -0.88 -0.82 -0.20 0.48 1.52 2.83

The uncertainty of measurement was + 0.25 hPa
*UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor A = 2, providing a level of confidence of approximately 95 %.

-00o0-

tanms‘laimuqu

Cert. No.: 24H752

Page.: 2 of 2
Result of Calibrat Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement
S, (%RH.) (%R.H.) (%R.H.) (£%R.H.)
25.0 40.1 41 0.9 1.6
25.0 60.0 60 0.0 1.7
25.0 80.0 78 -2.0 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
C) (C) (°C) #C)
20.014 20.5 0.486 0.72
25.033 25.0 -0.033 0.72
30.010 30.0 -0.010 0.72
35.027 345 -0.527 0.72
40.013 39.5 -0.513 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-o0o-
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United Analyst and Engineering Consultant Co., Ltd.
3 Eni Lidomswuk 41, Sushumv® Aoad, Bangorak. Phakbanong. Bangiok. 10260
Tal 0 TH PRPA Fax 0 2763 2B00 waow: ussconiuBiant com E-malt anBusecinsuliant com

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomauk 41, Sukshumwe Aoad, Bangohak, Phmkranong, Bangiock 10260
Tal 0 2763 2A28 Fax D ITE3 2500 www.ussconsulani.com E-mait wanBuseconsuliant com

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date :

Nov 6,2026

Equipment : Gas Analyzer (NO2, Model : 42C

Manufacturer : _Thermo Electron Corporation Serial Number : 42C-0508011076

Standard Gas C trati Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) = PPM  Serial Number : 1180540071

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

Expiration Date :

Nov 6,2026

Equipment : Gas Analyzer (NO2) Model : 42C

Manufacturer : _Thermo Electron Corporation Serial Number : 0517512000

Standard Gas C trati Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHg) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : _EBO159156

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) Analy?::’bn;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
emark : Measuring Range 500.0 ppb Average Difference (%) 0.28
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
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‘Calcujate by Apgrave by
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A '-,. =" United Analyst and Engineering Consultant Co., Ltd.

Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .0 .00 .0 .0
Level 2 20.00% .| .7 .70 .7 .7
Level 3 [40.00% .| 3 .50 2! 2!
Level 4 60.00% .| 3 .90 .3 .3
Level 5 |M)% 400. X .00 0 0
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25
:Acceptable Limit + 5%
50 Multi-Point Gas Test Chart I
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=" United Analyst and Engineering Consultant Co., Ltd.

A Sl Udomauk 41, Sushurme Foad. Bangohak. Fhmikranong, Bangiok 10260
Tal 03763 2A28 Fax D 2763 2500w, URSCOMSLBANT 00 E-mall Lol uned 0nEuitenl oo

MULTI-POINT GAS TEST REPORT

Test Date : Sep 17,2024

Equipment : Gas Analyzer (NO2) Model : 42i
Thermo Scientific Serial Number : CM08130002

Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific

Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHg) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Nov 6,2026

Expiration Date :

Multi-point gas test data

MULTI-POINT GAS TEST REPORT
Test Date : Oct 11,2024
Equipment : Gas Analyzer (NO2 Model : 42C
Thermo Electron Corporation Serial Number : 0517512001
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHg) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) Analyi:)bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .0 .0 .00 .00
Level 2 20.00% 100. 7 .7 67 .67
Level 3 200.! .7 .7 .35 .35
Level 4 300.! .8 .81 .27 .27
Level 5 400.! 400.0 .0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .46
:Acceptable Limit + 5%
50 Multi-Point Gas Test Chartl
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" Oct 024
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Analyzer "
Reference Value (ppb) " Difference Error [Percent Error| [% Error
(ppb) Display (ppb) [% 1
Level 1 |Zero 0.0 0.5 0.50 0.50 0.50
Level 2 |20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 [40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 [60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.52
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chanl
5 0 4
g 350
§ 300
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5 200 6
3 150
< 100 o+
50
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0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
17 Sep 2024
Page T 1 naslupuny




United Analyst and Engineering Consultant Co., Ltd.
1 Zol Udomsuk 41, Sushimwd Aoad. Bangohak. Phakbanong. Bangkok 10260
Tal 02763 2828 Fax 0 2763 2800 wew' iAsCOnUBant oo E-mall (Seluascongunent com

MULTI-POINT GAS TEST REPORT
Test Date : Sep 20,2024
Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : CM19050148
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CH4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level Zer 0.0 0.0 0.00 0.00 0.00
Level 20.00% 100.0 100.7 0.70 0.70 0.70
Level 40,00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.26
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
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= 400 4
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CERTIFICATE OF ANALYSIS
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United Analyst and Engineering Consultant Co., Lid.
3 Sol Udomsuk 41, Sushumms Road Banpohak. Phmkhanang, Bangiok 10260
Tal 01 J7E3 JRIA Fax O 27E3 2500 wew usscongulant.com F-mait wasBuasconsulisnt com

MULTI-POINT GAS TEST REPORT
Test Date : Sep 6,2024
Equipment : Gas Analyzer (SO, Model : 43i
Thermo SCIENTIFIC Serial Number : CM22387061
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHg) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) Analy?::’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 3011 110 0.37 0.37
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
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MULTI-POINT GAS TEST REPORT

Test Date : June 19,2024

Equipment : Gas Analyzer (S02) Model : 43i
Thermo SCIENTIFIC Serial Number : CM22387063
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHg) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156

Expiration Date :

Nov 06,2026

Multi-point gas test data

Reference Value (ppb) DisAp'::\I(y::;h) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 |40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 [60.00% 300.0 301.1 110 0.37 .37
Level 5 [80.00% 400.0 400.0 0.00 0.00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .30
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
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United Analyst and Engineering Consultant Co., Lid.
3 Eol Uidomsuk 41, Sushumws Aoad. Bangorak. Fhmktanong. Bangiok 10260
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United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhumws Aoad. Bangohak. Fhmkranong. Bangiok 10200
Tal (1 7763 7R28 Fax O 27E2 2800 www.ussconsulant com E-malt uaeBuneconsulient com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2026
Gas Analyzer (S02) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387065
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CH4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level Zer 0.0 0.0 0.00 0.00 0.00
Level 20.00% 100.0 100.6 0.60 0.60 0.60
Level 40,00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24
:Acceptable Limit + 5%
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MULTI-POINT GAS TEST REPORT
Test Date : May 15,2024
Equipment : Gas Analyzer (SO, Model : 43i
Thermo SCIENTIFIC Serial Number : CM22387067
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHg) PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024
Multi-point gas test data
Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 9 . .9 .90
Level 2 20.00% 100. . 7" .79
Level 3 40.00% 200.! B B 4! .45
Level 4 60.00% 300.! B . .3 .30
Level 5 80.00% 400.! A A .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.49
:Acceptable Limit + 5%
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MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024
Gas Analyzer (502) Model : 43i
Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387066
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CH4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ]
Level Zer 0.0 0.0 0.00 0.00 0.00
Level 20.00% 100.0 100.9 0.90 0.89 0.89
Level 40,00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5%
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 9,2024 Test Date : June 14,2024
Equipment : Gas Analyzer (CO) Model : 48i Equipment : Gas Analyzer (CO! Model : APMA-370
Manufacturer : _Thermo Scientific Serial Number : 1180540074 HORIBA Serial Number : YN43AG7T
Standard Gas C trati Dilutor Detail Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 42,89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHq) - PPM Serial Number : 1180540071 Methane (CHq) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156 Cylinder No. : EB0159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Analyzer - o) Analyzer Display | _. o
Reference Value (ppm) Display (ppm) Difference Error [Percent Error| [% Error ] Reference Value (ppm) (ppm) Difference Error | Percent Error [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0 Level 1 Zero 0.0 0.0 .0 0.0 0.0
Level 2 |20.00% 10.0 10.4 0.4 3.8 3.8 Level 2 20.00% 10. 10.9 .9 83 8.3
Level 3 [40.00% 20.0 20.8 0.8 3.8 3.8 Level 3 40.00% 20, 20.5 .5 2.4 24
Level 4 [60.00% 30.0 30.5 0.5 1.6 1.6 Level 4 60.00% 30. 30.7 .7 2.3 2.3
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0 Level 5 80.00% 40. 40.0 .0 _ 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.87 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.60
:Acceptable Limit £ 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart Multi-Point Gas Test Chart
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MULTI-POINT GAS TEST REPORT
Test Date : Sep 3,2024
Equipment : Gas Analyzer (CO) Model : 48i
Thermo Scientific Serial Number : CM08140004
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHq) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Analyzer "
Reference Value (ppm) Display (ppm) Difference Error [Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 10.5 0.5 4.8 4.8
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 |60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.27
:Acceptable Limit + 5%
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MULTI-POINT GAS TEST REPORT

Test Date : June 14,2024
Equipment : Gas Analyzer (CO Model : 48i
Thermo Scientific Serial Number : 1182920018
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHq) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppm) Analy::;"I:i)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10. 10.7 .7 6.5 6.5
Level 3 40.00% 20. 20.7 .7 34 34
Level 4 60.00% 30. 309 .9 2.9 2.9
Level 5 80.00% 40. 40.0 .0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.57
:Acceptable Limit + 5%
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MULTI-POINT GAS TEST REPORT

Test Date : Sep 3,2024

Equipment : Gas Analyzer (CO) Model : 48C

Manufacturer : _Thermo Environmental Instruments  Serial Number : 48C-62494-335/5
Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026
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Reference Value (ppm) Analy::;':l)splay Difference Error | Percent Error [% Error ]

Level Zero 0.0 0.0 .0 X .
Level 00! 10.0 10.5 5 4 4 CALIRRATION STANDARDS
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Calibration Certificate

Certificate Mo.: 3402470-003-01
Client name: UNITED ANALYST AND ENGIMEERING CONSULTANT €O, LTDL
Address: 3500 Udomsuk 41, Sukhumvit Rosd,

Bangchaok, Prakhanong, Banghkok 10268

Page1af 3
Equipment: Electronic Balance

Manufacturer: METTLER TOLEDO

Model: MSI04TS 00

Serial No.: €252436235

10 No.: UAE ATR.023 2566

Order No.: 2402420

Operation No.: 2402420-003

Date of Receipt: 19 April 2024

Date of Calibration: 1% april 2024

Calibrated by Mr Presaphat Tusnjit Approved by M
Scientist L. 1

Wice Prasidant, Dapartmuit of Laboratory Services

Dt 0f [ssue I3 April 2004 Besponsibis fns the Technical Munageenint Taam

The are for & p W 0f Bppr BE

The Certificeie o s=ued in sccordance: with e condiions of sooredilebon grarisd by M This Latdmitory ACCrsdTalnn Soname
which hils msessal] hw MisssUraTE (EETINlY O 18 MBOATIDNY BN 4 tracealilny 50 mOOGNEed natioea siEedans and (o the
wnis of meassremen realded ai the corespacding retons siardertls Isboretory, This cerdficeie may rot e reproduced ther
Eun i ful Ecest with the pron wemten: mepmeet o the Sesonsl Food lestinine

FC500% Mavrweon: UL Dipda 30-B9-B

Calibration Report

Cartificatn Nou: 402430-003-01

Exqulpmant: Facrare Raares Manulicsurer;  METTLEN TELEES)
Podek  HEITGE Reiphitisni 00001
Seiad No: CIEMIBIIE 10 Mes UL AL AT
capacitys 710§
Diate of Calibeation: 19450 2004 Peguiefd

Calibration Results;  (Cantinusd)
Caliboation Rangs: 02001

Cadibration Adjustment: Tl Cablation
3. Departurs from Nominal Value;

NI Ve SN0 Ve Aserage Rrarmg Cormeesen Lrrurtuty Conamags fast
[ 1 8 1 4 g g | [
Urbeasd 25000 [T 0 i L] 4]
LIE} 2.10000 LRI S0000 | LOORN 1 B |
i _Esomy L ome 0o rm
i 4 wrni 400 [T D N, L0
i 10 0Ly HELB000 Q0 Qs 2w
] 00300 i1 S 031 3a0m4 2
= Bl 86 000 a1 0am fusoer 8 Am
E. ] 1 obton Juoous 0805 S.s001 ¥ 200
At ) Lk 0006 11,0806 BHOLY im
L Lo HME L anu 301y 1
m o - i zewey Ay [3F) 1m

The mpcaed ueannty of reessuremend wis onbed or 1 SR0deT LACRINTY MyTikied iy @ GeeTege fecior § | proddng @
el of paofdenon of soonTommes 7 %,

P T

P-CE-OLT Rpvimaors; 1] D 20-(H-65

V4 =

ARS NSRRI A0 B sarrL LT B

AuHLArT S0 BN IS IAnSsLS T s (A ,v;‘_\\

% 5
Foondanon or indusmal Deveiooment Naional Food rsirum g =~ - g,
Food incusils Lsboreory Sevecr Coreer CACIRRATION D1

Calibration Report

Certificate Nou: 24024 20-003-91
Egqusiprmint: Pemsre fsene mmabacturer:  HITTLER TOLRCG
Madat HEIDATERON Rusclutinn: 0001
Surimi Mo (2 mIN e e AR ATRL L DT
Caparity: 1 4
Date of Calibration: 15 Ao je Pagedef3
C Amteari P s 18T eesiemtiroty B 0 A7 W
Place af Calitwratiam! Aporn 208 Bawncs Boor 7, LAETED AMALYET S0 ERESIEE HING COFS 8 TRNT O, 108
Condition of Equipment: e Gt
Condition of Ths Resulis of Callbrathon;
| Crtmrron Methon T Bt WEAODE o Mo feee an AS Len 141 1110

E Reluwrrs Sasceey

Beference Standard  Model  SeviniNo.  Calhwated By Cedificate No.  Due Date

Smes wesprt Cees £2 Ny 13880 s 0 Bgmreter W21
ST WeigHt Do E7 1-330g [kl ruinLn it Rewertes DE0Y
Instrument. Mogel Serial No. Calibrated By Certificate No, Due Date
Tratree-tipgrn P SMHL RFLETH 923 Quary Rebom Lo pb & Farch T
1. Tha oo a racsite o 5] LNTT
& T oo tcaie s iRt onky for f T we seiram
ST swigt o culalion wek Moyl ST G EPume o1 (L0 B RN OF CH IO £,
Calibration Results:
1. Repeatabiiity of Reading:
St vied () | Sl Devamen of Azsdig gl
m & e
Fit | 0o

2. Oft-Center Errar;
Amzmiol (B0 g e plsced s roved i wanBus posiios 5n pan.

Thiy BAENCE MG b et m g im i batis

F !

[2ali il &

| 000G | (0K 0006 | 000003

FL3-013 Swwmactii (1] Dotm: 0k M-65

7
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S TSSO SGS T aTULE IS

b S e LT T Ty Es L W
Fraurclaionm b brbosing Devebprnen raeral P rettue uls o
Food ndueinal Lanoraioy Senice Terhor mﬂgh lﬁ!

Calibration Certificate

Certificate No.: 2402420-002-01
Client namea: UNITED ARALYST AND ENGINEERING CONSULTANT CO., LTD,
Addrass: 3 Soi Udomsauk 41, Sukhumvit Roosd,

Bangehack, Prakhanong, Banghkok 10260

Page1ef3
Equipment: Electranic Balance

Manufacturer: METTLER TOLEDD

Maodel: PG

Serial No.: BI2IITIAGI

1D No.: UAE,ATR.OL0/ 2556

Order No.: 402430

Operation No.: 2402420-002

Date of Receipt: 19 April 2024

Date of Calibration: 19 Aprid 2024

Calibrated by  mr.Phemphat Tusage Approved by /
Sowentist [ Miss Priipaparn Taangharmks |
Wicn Prosident, Demanment of Laboratory Sarvices
Date of Issue; 23 April 2004 Rusgunuibiie for the Techaical Managarsst Team
The unceriairtes are for a confidence probability of 5%

Tris Combests e i pooommanes Wt the condhore of soorectEton gramesd by e That Lsborstony Accradhigme Schiea
wiach i e T iRRorR] CRgaaTy OF T Whoratmay and 08 RCARSTY I cegnind rational Ssndants and i tha
i of mesFeTant makiet 3 the mmEspONAYg nationsl sndarts Iksomiory. This cerfificate may ot e reproduced other
thany i ful e vt Hoe e welben spprol of the hetndl Food Bnitiluts

FO5-009 Rindins 11 Date 20-0485
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Calibration Report Calibration Report

Cartificate No.: 240242000201 Cartificats No.: 40242000101
Equipment: Eawtrn: Higre Mamatocrerer)  VETTLE TOREDD Equipmant: Fiec—=re- Maanc Mansfactumr:  METTLER TELESS
Mosell X Remities Q0O g Madul- % Messlufinn: 0050008 g
Serial Moo HIZZTTIEE) T Mo: DS AT SAR Sarial Mo ELIIFISE B M E RIS 19755
Copecliy: Kl g Capadtyn &1
Date of Calibrathon: 15 ol A Pape il Diate of Calibration: 14 son 159 Pega1ad 3
G L Bne 1B:C  Renwedoety W 0 REW Calibration Results;  {Continuoed)
‘Place of Calinration: Faver 06 Raance Roorr 7, UMTTTEH AMALYET AND IRGIREEERE COMAUL TANT 0. LTD. Calibration Range: 4y
Soprchtion:af biprmnt iy s Calibration Adjustment: Internal Cabtranan
Candition ef This Results of Calibration: P S
| Cobemmon et B hod WHADH e buise Mesiod b an URKE Lk 1 908 3 oupm et Tr0m Mowriine! Vg
¥ Balerence Sk
Beference Sandard  Madel Serial Mo, Calibeaizd By Bus Dyte Hamnal Wano Sands Ve fozroge Reeding Comection Urepmperty | Comiveage et
Sanrord Wesi Cam £ ity 15560 ™ LT 21 Nexermer 1002 i e t e} Eiald g e o3 3
s Wt Qi EX vEmg 15 T m?'"“ g nnloding Tjnizsdl oot0asn 0800 2500000 i Doogean m
Anstrument Modal arial Ha, Callwated By Certificate No. e Date
Thesrea-41ygin e A wELETH T iy Milers AT A Mg PR L S, Lo S 80009 L0
1. Tom oo ru bracmasis o 41 URET gas LR ELLA 0 0e0) Saeomi ] im
A T corti bl wvock STl Cobly 15 1T PRGN e CRESITITANL R ] A.E0000101 11.10980] A CANNE Il (e L

£ Thg Sp5aT 0F ENPEITN Wil Mound BCEsrMl e B stram on e ars mece ol ceibratoe ory

(f¢] 8.550030 ['NE R0 D000 D (0C0EY 100
Casitwntion Results: ar 43700058 116 28000 L
X 1 i LIS im
L. Repeatability of Resding:
03 LN LF T L) LO0e0) 20
Mo ik | g ) [ — 1Lg3 1 LAY LS S.boongd £.oouis b L
¥ 1 DT 190 1 bl 2 SLbo 008 1
] 0 0MmEE LE] LED. ] A 827 R0 B4 b L im
% & Bem) AEEEYL L0038 Sp000T 1m
2. OF-Canter Errar:
Ao f T g gkl i i D v G O B
The-Sreres tmady) SO0 e W G i1 1T L /‘\
—
ol o] oM chY 3
@ ( & ) (BPN
O ¥ 24 22l
1 i 3 3 i u [Fasisiai LT H # 3
i 23 ezt Tha searoad crumtasty o SESstTant] Wis based i @ e UrCETTEeTy motoied by  Civesage feoor |, proweieg 1
e - e —_— Lyl v o T OENE (F BRATARY 35 %,
vt | powse | adeeoss | Loooses | d9eeen | 13y __Bomay
e
(5012 Rewsmon: ) Dase 2043 FCE-012 Rewision; 0L Debi; 30465

DR Servioes CoLid DO Serviees Ci, L
DQE Sumices 42 S Ll Warighins 55, Laspeass Wanghin R, Lo, Ladhpeses, Barnghok 11210 DOE ¢ icas 725 LadrarWanghis 55, Ladsea-Wangain Rd. Ladprao, Ladpran, Bangkok 10250
Pl 166 0012 538 2054, Esmil | dgservicasininigmall com v T Phone « +#i G172 538 2054, il | dgeservicesinfoiigmall com e e
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No, ¢ §P24-018 Page 10of3 Certificate No. :  SP24-018 Page 2.0l §
Castomer Umited Amalys and Engineeriig Consultant Co, Lad, (Head Office) Envirenment Condition :  Ambient Temperature 25 = 5 e
Address 3 Soi Udomsuk 41, Sukhimvit Road, Pt neng, Ranglkok 10260 Helutive humidity 55+ 20 %RH
Loeation of calibration :  Laborntory 315 Calibration method § In-house method CP<01 Based on ASTM E275-08
Equipment UV-Vis Spectrophotometer Certified Heference Materinls :
Manufaciurer Agileni Technologies Material Serial No. Certificate No. Due date
Model 1 Cary &0 Absnhance Standand set 25760 115663 25 Oigeobeer 2025
Serinl No. MY 15410009 Absobance Standend set 25757 115638 25 Diceober 2025
ID Ne.: UAE, WAT 020/2554 Wirchongoh Srwdeed see 15806 113657 25 Ocanber 2025
Received Date ¢ 7 May 2024 Wirvelength Standand sl 25758 113665 25 Opiober 2025
Caltbration Bate: 7 May 2024 Tracenbility | This certification is traceahle 1o the International System of Unit maintained at National -
Tawae Dte : 9 May 2074 Institute of Standands and Technology (NIST) through Stama Scientific Limited
Condition Instrument ¢ Good Spectral Band Width of UDC ¢ 15 mm
s : = Sean Speed of ULIC : 60 amaimin
Calibrated by : i u}“‘." Appraved by : oardh
Lhie k) Lo s ! Sean Interval of ULC : 015 nm
Tochnical Manager (paalizy Manuger
The callbinisis sl i ppibed ool s the o culfbraied ey aeel wam Srweet acssemss-an urie o e sad place of cabration sy Resolutlon of UUC : P stric 00001 Abs.
Tha reessuseren: cxnbilty of e miwraiory eed i TaceabiTny @ reoogn nod saiosal sandas sed w the yei of) i
simiarris by, Phis eoriifiaie rasy sl be reprodmisd ey thas i S ey e o griorwrtvew wpprrrad e EON v Cii, Lis Wovelength 0.1 mm

wonanslaieumL. tonanslimauny



DOE Servkess Ci L
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Services

REPORT OF CALIBRATION

Certiffieate No. : SP24-018 Page Jaf 3

Calibration Results : Withoot adjustment

Photomeiric Accuracy ©

Wavebength CRMs Valwes UUC Reaifing Cwrrection Uncerininty Covernge facler
(LT N] {Aha) {Ahs) Ak} [Aba) &
0.0000 (01.04H0 00000 (L0028 2.00
05780 05747 0.0033 (L0031 2.00
420
10454 10438 00046 LR iied] 1,00
21876 21832 0.0044 LR .00
00000 0.0000 00000 {0028 2.00
05595 05581 0014 L0034 .00
440
1.0239 10231 00008 L0035 100
2.1230 21219 noart LR .00
— T
0.0000 0000 00000 oo02s | 2.00
0.5230 05154 13, 0HkE LIXEIE L .00
465 |
09633 09614 0,009 {0029 .00 |
1.9753 1.9731 00022 LLECr] | .00
00060 0000600 0.0000 00028 | 200
051481 0.5150 00038 001 200
546.1
1.0002 09964 URIRES L0033 00
19914 00055 (LO0EE .00
— R e -
0K [.0000 {0028
05517 0.5485 00032 {003
590
10803 1772 00031 {0030 200
20873 240203 00030 LERE ] 200
00400 (LK 0.0000 0,004 2,00
05591 0.5565 0.0026 0031 2.00
L]
Los1R 1.0482 00036 (L0030 200
| 1.9274 19202 00072 n.ooTe 100
[
onaalueIuay
D Servazes Co. Lid,
0 12 Sai Lastpno-Wanghin 55, Ladprms-Wmghin R4, Ladpras, Ladpean, Bangkok 1023
DQE rre. i1l Lostpeno-Wanghis e W mighin i sdpran, Bangio
i 2054, Emuil - dge
REPORT OF CALIBRATION
Certifleate Mo, : SFP24-018 Puge Sof§

Wavelengih Accurncy 1

["CRM: Valnss | UUC Rending Carrection Uncertainty Covernge facior
fom) | fnay fmm.) {mm.) &
241.72 | 10 0,38 {8} 100
27945 2795 00 018 L
2RT.RI | =19 -0.09 0.1% 2.00

: 1159 i [ ¥} .00
3605 43 (AL 3,00
| 4181 44 [INE] .0
| 5.6 18] 038 2.00
| 4833 36 [T 200
| 45K b2 018 200
| 5360 059 [ AL 2.0
037.58 | 638.7 .73 [ L
43138 | A8 DR {18} ] 100
4TL50 | 4724 LN L] [NE] L0
51347 I ST 4.0 0.8 200
3% 5 Ir 53 | 033 018 100
55307 5748 0,33 % 200
5H5 15 585.2 B 1.3 2.0H
2,40 | 85,1 -0.70 0.8 100
.30 L
0.8 2.00
018 100
iLig L0
T —
[T S r——
The resah eapanded asceriaing of messremen U i aaisd m the wardand uncsininny of messromen: mehupfied by dw soverge fancr
which fr s nonmal ilanisshon e w8 coversge podshilily of sppnonmsisly $9%

* linfuudes i TIS sueiediled

- End of Cenificate -

wnanglueauay
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dyzieryiessin

REPORT OF CALIBRATION

Certifiente Na. : SP22-018 Page 4ol 5

Photometric Accaracy :

Wavebengih CHMs Values s ;u-::l‘i;g- " Correction Uncerininty Coverage ficior
_(mm.p (Abs) (Ahs) (Ab} (Aby) A

LR L0000 0.0000 0.0050 1.0
15

07469 074315 0,004 0.0057

0,0000 00000 10,0000 0.0050 2.0
257

0.B6T4 0.8639 0.003s 0.0060 246

(L0000 00000 L0000 0.0050 2.00
313

02914 0.2907 000712 00,0051 200

00000 L0 01,0000 00,0050 2.0
350

(La430 0.6402 00028 0.0055 2.00

wenaaslunauey

PerkinElmer’

For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: UAE Consultant Co,, LTD.
Instrument Location; 41 Sukumvhit Rd,

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFB520031902

Date:  14-May-2024

wenasluenunu



PinAAcle 900F Preventive Maintenance (PM)

nd Engineering Consultant Co, LTOL
Company Name: United Apalyst and Eng
3 Component List
Address 41 Sukurmvinit i, Pha Khanong, Bangkok 10260
Mth
Sarial Mumber; PRES20031900 PM Number: 702 Component | Specific Madel Serial# Configuration Notas
it e ¥, Yainda . "m 095 5580048 FinAACTS00F PRESIO0N1 502 Syngistoc 4011835
{if spplicsbl): Rumber
Comstomer Support ‘Sorvice Order NPT Fias100{Nesw Installl 10052404050
K. Chiyanan
Engineer Name: b
Nt PV Due
[Date PM Performed: V-ay-2024 Diate: Td-Pov-2024
(EOMMM-YTYY) ATeEL
Standard Labor Haurs to Complote PM : houry Parts Lists
Parts Included with
Fart Number Reloase Publication Date )- ed the PM
Part Numbsr (if
Description Cruamtity
09370145 Aev.d 3 Janisary 245 PerkinElmer’ apalicable)
Lot Fan Filbers M
sen) HALBO15E O-Ring Kits for Samipling introduction | Scaindess Staals Nedal
1H-F;mm of this PM in 10 mmune fhe costnosd fenctionalty of the Fnaso S00F ty insperting sed E i { Frer) |min
replacingany wom o destaged parts This servios shauld enly bt pertormed by s rained represaniaisel LEI LT O-Ring Ks fior Sampbing rtrodurtion | Plastc Witz HiA
Perkingime i
Thet eusiomar should syes their mathed besese the P begins. HI3N1714 Feplscement Acetylens Fliter Cartridgs M
THOOIOER Replacement Air iter Cartridge A
The castomes Mus provide the engiamer vata to g recenl Eremeny pe priDe
starmng the PR
Howps chuck with N customer bedore making any changes (hat may sflect The custamer's anakpls or calfiratan, Additional ik 253 P
inchudisg 3 curment ack-up of wabsim sltware and/or data fies
Thie compleied dorumant stoukl be signed by an ;s amd nusiEmar anid et with
the ruibsmur, Part Number
Lipdane the A sticker and vt aghook s regsl o, (iF apgticable] Dascription Cuuality Batchflot ¥ E'm‘“
Copyright irfarmation %
THs document contaims prepristery infarmation that i profectsd by eodyright. K1 nights am reeoed NI E3 1000 mefl Copper $andard AR 27-35CUYY Agr 2025
Mo part of thin pebilestion may be raproduced in any farm whatsosser or ramlsted mio sy language withni the
praor, wekian permission of PecbinEimer, I
Commight © 2054 Perkinlmar, lec Additional and d for PM |C Suppart Sohation)
' i rked h, arw pootected
RegistEn names, tademarks, ste. usd i this docemen, swes whin R sgedfically m; 1 ch, Part Number (if
by aw, Peskinblir & & regiteced trademark of . A oiher and igimered trad applicable] Description Quantity Batch/Loa # Expiration
et e by PeriinBmes, Ins nru-whsmnmmnmmmhnnulnhmdmmn:mh:: Diarte (e,
EMnm;mnﬂr-thu-mu_ﬂnlwm-fsh.Hmnqlmm ety =y
with regard 10 this decument, Inguding, Sul sot liited ta, the implisd warramies of merchantability ssd i D Water 350 mL AR Az
Enresi 07 @ partiodas purEnae. WA 0.5% HAly 0mi &R a3
FerkinEimer shal not ks lulde for citental or comessential damages in connection ws the faniching or we of
3t ducumant.
[FinAActe s00k Freventive Maintenance Repoat (PM) Page Lor 7|
[Flnuulem]’m\-mm Meimenanie Report (PMD Page 2af 7 I
' '
enanslumungu enaslumunu
Procedure Checklist
Toois N hm WLk [+ Immmlhﬂlilﬂpﬁ-lﬁhﬂﬁﬂﬂ"mmwu
l:',“ - "’I"I Descriptian Quantity Serlal § 1, Generak:
#1 Review the instrument performance with the customer and document ary recent
N1a13000 .28 Neutral density filter 1 TOINOORIONS arablems,
TATIAR (1] 1.0A Neutral density filter i 10ARO0RS015 # Inspect the customer log boak and make any appropriate FM entries.
L} Parform general mspectaon of system for cleanliness.
[ehieilic ) System 2 0L Driver 1 303057
NIDSOG0S s Systerm 2 EDL 1 16148 2. G mprmnt sofovare:
WIS —— 1 060419-030180 # instrument Saftware user files/databases archived, packed, and for deleted as needsd,
NAOS0108 B8 Laming HOL i 0613219020041 B, Mechanical:
MING0136 K Lumina HOL 1 RET 010130 Ll Inspect and cean all fans and filters. Replace filters if recessary
1 bnsprect ol gas fines for besis anc/or wear. Replace il neederd
P el ) ! 052715-020020 ¥ Cloan exterin of the Instrument.
* inspect the burnar head, burner chamber, and netulizer, Clesn f nesdod a5 statnd in the
Hardhware Guide.
1 Chack burmer head dimersians with the fesler gauge as stated In the Handware Guide in he
Baaindgrance chaptar sectian on cleanirg the burnar head and checking slath wishi
Roplace If cut of spacification
@ Chedk the cordition of the erd cop, burner head, and nebuiizer O-rings. Replsce § necessary.
¥ Chick the drain system for ugns of wear, Replace woen or damaged parts.
L Widually check for proger Mame canditions when igniling the Sir-CYH2 and N20-CEHZ Tlemes
{iF A catie]
4, Electrical:
] nspect PE beaserts, Clean I necessany.
1 Caredully check 2 intarnal and sxtermal tabla conneciione
*] Chedk instrument firmware revisions upgrade to current ievels [If recessary)
| Run Diagnastics Tast within the Advanced function of the Spectrometer page, Check The
rasulEs |n the ssevice log Tolder in the Spectremater BM Log Viewer,
5. Opties:
#! inspect and ciean the sampie compartment windaws, if needed.
# inspect optics. Cean or replace If necessary,
6, Gagsns:
¥ erify that the Gasses suppiled to the instnement are within the pressure and punsy
spucifications feund in the Firdade 900 Series Pra-drstallation Checklist SDB.
1 Verily that the scetylene ter srd si filber elemen s dry. Replsce # neosssey,
| Pintacte SOF Prevensve Msiniensce Repors (M) Page 4l 7 |
[ ce 9008 Preveniive Maintensnce Repar: (PM Prgedal? |
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7. Fame Intedock Check:
Description: Check toemsure that all safely interlocks are clasad,

Paramatar Spescification Toid Mimulti PassFal
Flative Saitsent AP H, Pl comectly Shies down Artive [Fassad
Cenis Sansor AlrfC H, Rame comoctly shuts dows. | Active Fassan
Wwhulirer Sensar AirfCoH, Flame corectly shuts dewss | Active Passed
1My Pressure Semsor ARy H; Fame conmectly shuls devwn Active | Pagged
Aif Priskilfe SEsar AIrfCyH, Flamie conracthy shuts down Mt [Paaad
choasing Mitrous Cide as the ouidant Aelive e
T el Symmt should trigger un interiock shuts dows Pus
& Afer PM Performancs teses:
BT Detectar Lineanty with Sovium
Diescription; Ensuses that the detector s linear @ the Visilile Rangs,
Cartificats Vakss.
Farameizr Specification AR Test Results Fany/Fail
104 ND Fiter 2 5% drom Cert. 0.9995 10143 Fassed
0.2 A ND Flkar = 5% from Cert. 01958 0,15 Passed
8.7 Baseling Maige at 1,0 Absortanss with Boviom
Deseription: Ensures that a high absarbance will naot produce excessive: noiss.
Parameter Specification Resuhs Pass/Fall
Standd Destaton sama 0,002 [e—
§.3 AA Boseline Neive with Copaes
Description: Check baseline nose.
Parameter Speeificition Morsita Pl
Standard Deviation 0 0.0002 Passed
I!mM.:I:BDD‘FM'\-nqu Mustriesmie Regan (PM) Page 5 of 7 I
[
enanslumungu

Additional Comments

Additional Commeents Aegarding the PAM

Review
g po checks and if performance tests for PadAd MAOF hove
been completed,
This PinAscte 200F Pasias | Faits T the provesthe maintenames.
Riwlaw of Praventive Maintenance:
Auharized Periinglmas Representat v Dt
/&. 12024
PEAS L TYY)
Authorzed Cusiomer Representativels, Data=
A US| e
[ o]

| Fisascte D00F Prevetive Maireemeence Regeet (PR}

Page Tol 7 |

wenanslarunu

4.4 [1; Background Compensation with Capper
Deseription: Verilies the instruments abiity 1o compensate for Backgrownd shserptian

Faramatar Speccification Rasuhs PawTall
Standard Dewiation WD Q000 Passad
8.5 ARG Boseling Wodre with Copper

Description: Ensures that background cormection dees not produ e exeessie noss

Parameter Specification Rasuhs Pass/Fall

Standsrd Davistion SLree 002 Passsd

5.6 A4BE Bosstine Nodse with Arsenic
Description: Ensures that background eoevoction does not producs: Bcessim Mo Gt & low

waelength.
Paramieter Specification Nemasltn PassfFall
Standard Bevlation A Q0022 Passed
8.7 Flamie Sensitkaty

Descrigtion: Instrument Sersitivity cheched agsimst Copper standard.

Coppar sl [Abs.) Pasa/Fail
5 m/L Sensiility 55 Weh {it appicabia) = D250 A M Mat Spplicabia
2 /L Seraltiviy HS Mob T spplicale] = 0.250 Abs, e
10. Review:
#1 Rerview with the customes P8 work performed.
1] st with thee cilibaines routine maintenance procedures.
[} Discugs racammgnded customaer supplied matitals ta hove on hand.
¥ Areach PM sticker.
| Futscie 008 Frerentive Mestmnes Regpors (PM} Page iof 7 I
'
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CrossLab

From b iz e

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-0OES
Preventive Maintenance

Agilent Prevantive Maintenance provides factory recommended gervicos for your analylical
& filintle operation and the acoumacy of your results

Delivened by highly irained and cartified service enginears using ganuine Aglent pans and

o providies what you need to reduce unplanned downtme
hes peak parformance

ompleting the preventive mentenance tasks & signed copy
r records

A TL T

rTVant: i Cag 44
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Agilant jlent
Agient 5100 5110 Fvoritive Maintmnaree Chatelist Cr[]SSLab Agnnt 5100 5110 Pravainve Maktence Checist C%SSLﬂb

From g iy Coscmrn Frem i in oo

Introduction Important Custamer Web Links

& Toaccess Agllemt University, visit i www aplent camycrosslety university/ 10 keam sbaout
o traning options, which inchede onling, classroam and onsile defvery. A traiming specialist can
Customer Information wiork directly with you to help dEherrninE)u(hulnp:Inm

»  Cuslomers should provide sfl necessary operating supelies upon request of the enginear »  Toeccess the Agilent Resounce Center web page, visit hiips //www sgilent com/'en-

S - idiba menlable ot eng whilenethourin e - ua/apilentrescurces. The fallowing nformation 1oplcs are available

miinterance procedures. Customers are responsiie for regular mainienence and are 5
encoureged to DhESIVE the Serice replasentale Sample Prep and Containment

= Any parts not maluded in the Parts Ligts sectian of this document gre not part of the : hogian
recommended Proventive Mamtenance sanvios nor are they included in the prics of this «  Analysia
senice.

o If & system requires the use of exira or speceal procedures and/or parts for the mainienance +  Sepvice and Suppan

o It mi i i :
;Sdlmlmtheso ust bie cedened separately and charped as & repair, which may mowr «  Apglication Worklows
& For customers esing HF applicabons, the instrument snould be retumes to (L8 standard « The Agilent Community is an escellen placs to get anewers, collabarate with cthers about
aEmple Intoduction systam spplicatons and Agilent products, and find in-depth documents and videos relevant to Agilent

{echnologies. Visst hitpa:/ foommunity agient com fwelcome

& Videos about specific preparation requirements for your instrument can be found by
saarohing the Agilent YouTube channel #) Fitiesywaw youlibe com/usesfagiant

= Need to place a sarvice gall? Fl=uble Heper Ogtions | Agilem

Pt et o R A e " % Agilent

© igieri Technalogies oo 2027 = Agilerr Teohnalopies. bno. 2022 - : .
enaslumun enaslupunu

Agilant s
Agilent 5101, 57 10 Prevenihve Manisialios Checkdl CrCISSLab Agfent 61006110 Preverese Maniznans Creckist G;gSSLab
Farr bmsigrem Dumres yory banight m usores
Service Engineer's Responsibilities Instrument Maintenance
= DComact 1he customer and ensure that all necessary suoplies are available before the
presentive mamenanos Wsit Srstem Inf ation

= DOnly select those papes that refate to the eystemn or module being senviced
O Check thes bowx if an instrument configuration feport is attached instesd of completing the
»  Complete empty fiekds with the refevant information frviney o 5 o gy

« Complets the relsvant checkboxes n the chiecklist using either a "X° of tick mark ™ P ———— e —
: Eﬁt‘e‘ﬂm"hmﬂlpmw T T R M e Esirime ﬁmﬁ-arﬂl.mm Liwied ﬁn-'\jﬁ and B mjnee 'i'\“':l Comsutiast
«  Complets the Préventive Maintenance services (o the most logical order ralevant to the
indvicual systam senice n the ordar af the tasks listed. ] List Systam Component Product Numbars — List the Senal Numbers of sach Companant |
= Domplete 1he Service Review section together with the customes. 1 £ S ONET Y WOlaooh
= Completa the fieids for page rumbers al tha foot of cach seacted page 5
+ Add relevant page nurnbers to selected pages and compiels the 1oa] number of pages fiekd n :
1 Service Cormplation seaton
= Ask the customer to sign the Service Verification section including the customes’s and your :
sigrature. '
L]
4
ICP-OES Conflguration Table Circle the tye ar writa in the type If ather
| Nmuum-'r;-p. mrﬂ@cm jomnar
Speay Chariber | Cputoric Srgle Pass Eyclunic Double Past) Oiher

Torch i m-n@m

Toroh Type i WDﬂE@FﬂvMW!?DU‘M
Injector ot :émml-hrrn.'ﬂh'nmlmu

Ingedter Mitenal L. Duamz) Cermmia | Othar

g
Ropeon AL lanst 1 Jonary 20T < Spseynn AT et T1 ey 20 tyny =
[ Fumber GBO1 S00TS Plne'il':d'_l."' Dncument Humher B8 4-G007E Page :';:n'l\" ‘I:E‘ ﬁﬂllﬂllt
& Apiem Technoingies, ine 037 & Agiem Taonakgi, ins 2057 i Y

lﬂﬂﬂ‘li‘hjﬂ'wﬂﬂ wnms‘l:imuqu



Aglern 5100, 5114 Preventive Manterarios Checks) CFB[E&Lab

v w10 Dores

3
:
g

Discuzs any specific issuas with tha customer before starting:

Feview the mstrument logbook for rezorded problems and commenta.

Save Instrumant condrol settings before starting the precedure

Perform a general inspection of the system fer cleanliness

Check for proper installation of party, ssssmiblies. sensors e,

Check aystem for required installabon of companents end implementation of Service Notes

Check for raguired Nimware/saftwane Updates and venly with customess If they would Ike
them install=d

For W application systems, if standard sample Infroduciion system was not installed, ask the
oustomer 1o install it wh

Ask the customer to rmove sy sampkes from the ICP-0DES samipls introducticn ares, aulo
sampler or armund the ICP-0ES

B 0O GEREBEEE

Fwon A 0L issued 11 Jaruery 2007 W
Donumant kumbser- G801 440078 PugeDar L7
& At Tactncinppe. v 1070

enaslumun

Agllant
Agilerd 5100, 5170 Prteaihe Martsranoe Checkia! Crﬂsslab

Fars g azne

8PS 3 Auto Sampler

& Service not spplicable

Powear cycls the aulcsamplar tnd varify successful initialization.
Inspect Xand Z axis befts for wesr. Replace & necessary

Clean X and 2 axis shide shafts

Ugdng customer's racks and the Agllent software rmove the sample probe to the 4 outermost
corners end ringa part, ensure that the probe s approxmeely cantered in the viel

oono

SPS 4 Auto sampler

# Service not apghicable

OO Clean the spill tray, rack location mes, end frames and chassss with @ damp soft elath and
diluted mild detargent.

Clean the suto eampler cover panels, If cover ki is ingtalied, with domesna window cheanar,

Check the X-nxls and Z-axis drive belts for cracks, splits, demaged teeth, excessave

fraying, cofor changes or degradation from fumes

Check the X-axls, Theta-ais and Z-aes FFT cables for cracks, inoormect pasitioning, damaged
edges or deamaged connactors

Fump Tubing Reolacement. Beplace penstaltio puma wbing Replace all tubeng that goes
from the rinse station to the pump sad from the pump to the wasta/rmss bottles

Teat using customer's tray and move the ssmple probe to the =ample wal 1, wash vigl and
it (e and ergung that the probe (s centered in the vial if not use calbration weard and
calibrate the postion

O o og

a

AVS 4, 6,7 Advanced Valve System

& sarvicario applicable

O Replece vahla retor 228

O Check fittings for sigra of lasks

O Cheek tutmng inchuding autssamples tubing fof kinks o excessve wear
O Check high fiow pump for signs of lesks

Frvizon 802 msuet 21 dmueny 2023

- Agilent

Agilers 5100, 5118 Preventive Mai menance Crechlist CF‘EEE%Lﬂb

Frud buaght 1 Curmm

Preventive Maintenance Procedures

Record Pre-PM instrument performance
|1'1’ Run Ingtrument Performance test
Aecord results in Inatrument Performance Test Besults Table - Pre-i

Clean and inspect ICP-OES system

Er Look for any obwous external damage or problems:
o Inspect water cooling hoses. gas ines and power cord for exsegsee waee or damage

@ Perterm a general inlernal inspection of the system for exoessive dust accumulation, cesn i
NEpassary

Inspect sample introducton components and recod any required malntenance in the Sarvice
Enginesr Comments and notify the customer as the reguired setions reguired

& fecord the mstrument operating condiiens i The ICP-0ES Stalus Results Table
Replace the polychromator purge filter
Replace the redal pre-ootics window

ﬁ Replace the exial pre-optics window fof SYOV and WDV Instruments.

& Check sxhaust flow for the correal pasitive extragtion at The exhaust duct 1o insure (hey maet
AMUMm specifications.

Replace s miet dust filter
[ Replace high paeacity i inket dust fiter element i nstalled ¥ Ul
B Rermove and clean Instrurment watar inket filer

Agllent Water Recirculator

[0 Service not applicable

ﬁ Deain cooling fuid and remave ary particles from the chiller resarvoir
= Remove, clean and rematall waler inlet mets! mesh filter if present.
& Re fill with Agilent Cool Clear cooling fluid

Ef Ci2an the cooling systam Al fitter and the condensar

Paisoer & 07 fsund 71 Sarciary 2003 20 _.l:' : ';I._ 2
ST et A Aelleat
enaslupunu
ilert
givart $106, 5110 Preverdive Maintenance Chackdat CFE]SSLEh

Frem bsight i Qucees

ICP-OES adjustment

&l Checkposition of Zn peak, adjust if required

2l Check Argon Ratin, adjust 10 specified value If required
Perfarm Detector Gallbration

@ Perform instrument Calibraticn

Record Post-PM instrument performance

E Run insrumen Performance test
= Record results in Instrument Performance Test Results Table - Post Bk
& Forsystems using IC2 Expert version 7.3 and above, run ihe following Instament tests

Bl subsystem Commutications Tast
Bl i Flow

B Water Flow

? GasFlaws

@ AF Generater

B Camara Test

& Optica Test

@ Hebulizer Test

A Record the razult in the nstrument Test Resulls Table

H Fawidnn AL lesued T1 Jera'y 2023 =, =
[rS———————" page ol "'{}“' Agllﬂﬂt Doacyrent Wuerber G50 4R0TE P 2t T ol B MIIE{I:
© Agiler: Texenclages, Ine. 3037 L 1@ Agier Tagtmaiges I 022 Sk
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Aghenm 5100, ET1D Preswentive Mantzrants Checiis

Restore Instrument

CrdssLab

P g o Dt

O For HF applications; ask the customer to reinstall thr semple inroduction system iR
= Lesave systam in an ide stabs: on and punging.

Gusdance: 1 the PM senvce (s performied peior t0 & qualification service, then uze the
aualification procédure as a guide for final instrument set up and checkou.

Service Review

@ Attach avallnbe reports/printeuts af i 1ests 1o this docurneritaion.

@ Hecord tha Proventive Mainterings sendce activity in the customers recorda/ioghook,

B Record the PM event i the Smart Alens logboak, i applicable.

Ll Updata/reaet instrument maintenance GOUMSIS az appropraia

@ Affin the Pi sticker to the system or instrament logbaok biased on e cuslome’s rEquest
@ Comalets the Sarvice Engineer Comments section it there are additional camenarts

Bl Resisw this service. parts replaced, and 1251 results cbitained with the cugtormer.

& |f the instrument Frriware wes updated, record the dataits of the change i the Sendce
Enginesr's Corments bax, Systerns i & compliant enuirarment misy need additional

documentation

Gﬂlﬂﬂ!ﬂh&iﬂnﬂn?wsﬂhhhﬂlh&uﬂumgmmmmﬂgﬂm

Smumnen & 01, fored 11 iy X0
Documen! Humier G551 450075
§ agiant Tachoobpes Int 023

page Mot ¥

Aglern 51000 5110 Prevergive Mainieiisree Cheoklist

ICP-0ES Status Results Table

{:l- Agilent

enaslumun

CrossLab

Fiwm pmght b Detmrw

Mote: Thesa measurements do not form part of eny apeaification and are for reference only.

Maasuramant “standly Mods Plasma On

Wi Vihige FEATEA) vao PP 5A) e
W S 0. o L) B os A
dratrumarn Tampersiun 11 " 115 C
AF Air Flow [3ensor soeed) TN Hr inf Hz
Plasme Bt Temperaiune Ha mesurement £3% o
WIE! Flow Dssilstar Mo ST -3 Liemin
WtET Flaw Detecis: 6%k Limin 6.5 Limit
Siatnr inlet Tamparatem L 0 A3 ‘0
Enlyhmmar Termpetue 35.0 ‘o 35.0 z
D Tempsuies - AN ‘o -38 % ‘o
| Thesmmal stabizes 50 "G 5.0 T
#igon Supoly Fressun fhu.ng il L35 kel
Purge Gas Sunply Fressured| Lok £ (] AT kP
DOiption Gas Supply Presse®| - kFa - kFa
Nidizer Fiow Marnestunemeny oAb L
Netukzar Back Presgum HEmagsuRmsnt 125, 43 kFa
Flasmn Gas Sow Mo measunernan Wl Limm |
A redinty Gas Fiow M messesmerd w80 Lpminy
FIF Pamar W messurermnen L] w
RF Supply Current O MR LR ‘-|'§:|'ﬂ A
RoF sy Valiage b mesmremen | qoa 4] v
*1 i option imatabed
Semmert o GO . Agilent

B Agiein Thorncingees: Ine 037

enasliaugy

ilznt:
Agent 5100, 5110 Proventus Mainian ance Chegkis C%SSLab
From rmgi is Qwgmre
Test Results

Instrument Peflormance Test Results Table

Ngle: These measuremants do not fofm part of ary specification end are for reference only

Pre P4 Senaitivity Chisck. Past PM Seneiivity Check

Aadlal Aial * Raclal Al
20314657 nen ERAR (LT TV & 1k 5 EAGE. W
Win 267 £10 nm BRER s D S 4AT 1 I vk
Al 398 152 i SBA 3.3 ap a9 i
E766.831 n S8R &7 2. e £ 3

* Awial resull is ot applicable for GBOTGAS, GA012AA Radial View instruments

Instrument Test Results Table
Mete: The Instrumant Test results are for systems using ICP Expert wersion 7.3 and above angy

li""""""" Teat Result

E Subsyssem Communicstions Test ?i ”
i foss
|
| e Pl Boss
[ Vass
FF Gererator ?155

i Fass
Datica Tesl ?;m
Hptrdizer tas Allaa:‘
Fevon: A00 issued: 1 January 2023 K i ' »
Dttt MU SE14-800TS B Ycd 1 "'lijl'" Aull““
© Agleni Ternoingies, Ino. :027 T T

E L]
enaslupunu

CrassLab

Pipm g o Db

Agilern 5100 5110 Preverae Maiennnee Chenlls

Consumed PM Parts
Praguct or Modeld  Quantiy
7 RN, GBOTTA,
] Pee-Dites Windkirw BI040 poiclira sy §
Fndial Fro-Opric Window GE010-65015 A 4
-lq'\hn' t Wit
Apienl Dool Cenr Gaclam Fiud Gr9a-0037 R -
Puriye G FilLey GBO10-601 36 A )
Arinlet {itar GEOD-EB002 Al 3
Wigh Capacity Sir Filter LT Optiorsl -
Pentor seel for 57 part vaive for AVEEST GB454-60002 SBOGRATE
Fator sosl for & pon valve for 4454 GHI-H0002 -t -
E.':Il!wldlimhfhseﬂ!kllﬂh'lﬁmﬂx EEA13-A0129 T 5
Barb canvains 25mme Som I 5341080124 8P4 =
PVE wos=hongAmmod x Smmiid 2m B8410:81177 SFRA -
\Adddirtianal Farta may be required from engineer's atoek:
i ditve bt 5410047500 &PSE -
T e debve- el SA1004T A0 a3 =
Pertatallic o Tillieg PYC Solviflend
ATn0aEE EPE4
bricied, =

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

# Section Mot Applicable

Mﬂﬂl'l_l_)_dqll Quantity

Fart Dascriptian Part Mumber: where uses cansurmed

oo A 0T et 51 dwwiaiy 2077 Loyt Py
Dacurei| Mt G831 £50075 P ot Yk
& Aghani Tecrnoioges, e 200%

wnms‘l:imuqu



Agileit 5100 5110 Freusnittes Mairsenance Cechdis)

Signature Page

Service Engineer Comments (optional)

CrossLab

Fw bevipe 80 (e

IF tredre e arty SPACic points you Wish 1o note &5 part of perfarming the instaltation o ched
termis of interest for the custorer, plesse wiite in this box

Service Verification

Senvice Request Mumber
LR RRT
Saivica Enjresr Name
Fanmaenty, o
|
Efigrear Signaium

Tostall mu of pages in this cocament

W

Fevmior AGE s £ Jwmary W7

Cucnrtang Mhambsar SECTA-900TE
10 gkt Tachincloges Ihc 2073

Dae Service Tompleiec
G Tow Inis
Cusnoener Name
aghor)  Orlkang
Dustomar Signasum

Apnmm Cln'rmlj

Pugerar M ‘:.':::: Aﬂi!um

Report Summary

'
wnanslumuny
[Resolution Test Pass
Element Wavelanglh  Specification Wit
N (174.213 nm) 5040 658
As (169,880 nm) =820 6.7
C (183027 nm) S1180 &I
Mo (202.032 nm) 2820 638
Cr (208,158 nm) = 13.40 5.08
| Zn (213857 nm) =870 650
Pt (220.353 nm) =980 T8
Co (228,816 nm) S17.20 1187
B8 (Z30.424 nenj £8.40 7.20
Mn (257810 nm) <1330 843
N (260, 558 nm) 22030 w1
Cr (267.716 nm) = 1000 8.04
Cul (324 754 fim) 2600 1aar
Cu {327.385 nm) =430 nm
Br (334,071 nm) =338 2430
Ha (455 403 nm) 4400 3347
S {480 733 rem) 36,00 1723
Ba (493408 nm) = 35.00 2537
Ba [E14 171 un} 54200 254
Ar [BT5.283 nm) £ 7400 56.51
K [T 481 nm) = 80,00 B85
Pape2of 4

enaslumugy

Instrument Medei Agilant 510045110 WOV ICP-0ES
Imstrument |5 GBIT1AGIISA
Ingtnuiment Seral Nurmber WY1 BA30001
Softwarse Varsian 7.3.1.8507
Firmware Vession 342
Teatar By Pras Tesl_PM_Kanyshom S
Tast Complatnd On 1142024 9:18:10 AM
Ragult Summary
Subsysiem Communications Test Saipped
A Flow Test Supped
\Wates Flow Tasl Skipped
Gas Flows Test Shipped
RF Ganarator Tesl Ekippad
| Gamers Test Sapped
Optics Tesl Skipped
Agvanced Valve System Tast Skippad
Resalution Test Pass
Sansitivity Test Fail
Precigicn Test Pass
Paga1of4
'
enaslupunu
Sansilivity Test Fail
Raiial
Element Wawvelenglh ~ Specification  Msthod  Ratio Standard  Blank
g (458, 8B ren) =48.0 SRER 1041 783.0 1]
Se (196025 nm) =410 SREBR  arg 8820 8T
21 (213,857 nm) EUM2I0 BRBR 15008 418233 748.0
Ph (220,353 nm) 2460 SRER 1707 24320 1748
Min (257510 ren) = 35160 SRER 3916.0 264T00.2 A430.0
A (396,152 nen) =34 = 77 48454.6 55832
Ba {483 408 nim) =340 SBR 458 1866719.7 4180348
K (TB8.481 nm) 218 SBR 57 820282 14557.7
Asial
Element Wavalangth  Specification  Msihod  Ratio Stanzard Bl
Az | 18B.E80 nmyj 2080 SRER 1265 1q@a.8 118.0
Se 186,028 nm) #1580 SRER  Mz0 17736 1878
2n (205200 ren) 22340 SAER 4880 BTB4.2 1997
2n (213857 nm) 27430 SRER 22174 B5547.8 1787
Gl (294,438 nm) 42370 SRER 12183 6E724.6 12364
FB (220363 rm) 23200 ERER 3326 TEES 498.0
Mn {257 810 nm) & 106280 SRER  Tdg2 9512383 189417
Cr {267.718 nmj 210480 SRBR 22628 1267086 3508
Cu (324,754 nm) 18.0 B6R 88 2007463 104075
Al (356152 nm) 6.0 S8R 07 2113382 180050
Ba {483 408 nm) =B00 s8R 483 BO5B4B04  138336.9
K (755481 nm) =240 S8R 261 13051002 479962
Page 3ol d
'
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Preclsion Test Pass
Raial
Element Wavalangih  Spaaily Maasursd
‘Vialus % RED
A (18,980 am) =260 073
e (195,026 nm) £280 098
Zn (213857 ) 150 nat
P {220,353 nm) 5280 073
Mn (257 810 nm) =150 038
Al (396,162 nm) =150 n3s
Ba (453408 nmj S8 o7
K (768,487 am) =150 03
Axial
Element Wowvslangth  Specfication  Jaasursd
Vaiua % RSD
A5 (169,280 nm) S 150 1,21
Sa (195.028 nm) Z150 .64
Zn (206:200 ren) <150 056
Zn (213857 nm) <180 oi08
Cd {214,438 nm) 150 a8
Pb (220,353 nm} 150 051
Mn (257610 nm) =180 Bar
Cr (267798 i) £ 150 022
Cur (324 754 ) =180 a2
Al (398 152 nen) 5150 nas
Ba {453,408 ain| 5160 nap
K (766 451 nm) 5180 0.5
L
Page 4 of 4
'
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[ Resalution Test Pass
Elomant Wavslenglh  Specfication  Widtn
N [174.213 nmj) S840 687
A5 188,980 ) 5820 814
C {1B3.027 nr) ER B33
| Mooneztam) 5820 £33
Cr (228133 1iv) 1340 9.08
Zni (243 BIT nm) 58.70 670
P {226,553 ) =G50 702
Ca (228615 ) 5720 "R
Ba (230424 nim) 840 732
Win (257 810 nm) %1330 844
Wi {260 E68 nm) £20.30 1421
Cr (267,716 ) = 1100 784
Cu (324,754 rm) £2500 18,59
Cu (327,385 rvn) 1420 "z
S¢ (338,071 nom) 53350 24,40
Ba (455.403 ren) £44.00 33.50
St {450,733 nm) £36.00 1731
Ba (452408 am) £ 36.00 FLES
Ba (514,174 nmi <4200 25.16
Ar (75,203 nm) 74,00 8518
K {786.491 nm) S8R0D B5.55
—
Fage 2of4
'
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Report Summarny
Inglrirmesnt Model

Agilent E1005110 VIV IGP-0ES

Ingtrument D CR LAMGAT B4,
Instrument Sarial Numbsar MY 1B0A0007
Selloskre vz on 7.2.1.8807
Pl 2 =2 3aaz
| Tasted By Post Teat_PM_Kanyakam S
Test Comalatad On 11452024 11:07.24 AW
Rasull Summary
Subkystem Communicaiions Teal Pass
Al Flow Test Skipped
Warter Flow Tast i
R, S
:H-‘l-'_:.gam \l’gqu.nr’l e
Camara Tasi Skipped
Dplics Tesi Pass
Advanced Valve Systam Tast Skippad
Resalutan Tast e
Sty Tl Fall
Precmion Tasl ek
Subayaten Communications Test Pass
Optics Test Pass
Fasal Al
Intatesy 3184084 TS
avalength - T37.212 737012
Page 1 ofd
'
enaslupunu
“Boncikity Test Fail
Ridel
Elgmnrt Wavslangth  Specflication Methed  Ratie Stangard  Blark
As (188,980 nm) 2480 ZRER 1308 i BO.A
Sa (165.026 nm) =410 SRER 1054 964.7 ™2
Zn (243857 nm) = 14210 SRBR 41248 440377 1134
Pb (220-363 nm) 46,0 SRBR. 2072 25847 1382
M (267610 nm) =3598.0 SRER 13017 8 2TB4ES 437
(ALE30E 152 ) =34 S8R 87 50615.5 ATITD
Ba pm-.m o) 2340 SBR 1337 M05a2030 153503
p-c'(rhu.dm nemp =18 SBR 4B 1001895 1723558
Aot
Elorment Wewslenglh  Spacification Methed  Ralie Standard  Blank
As (188860 nm} 22080 SRER 1744 15887 73.0
Se(103.028 nm) =180 SRER 1670 10834 102
2 [206.290 rm) =230 SRER. 7408 GA3E0 831
Zn (213,857 nm) =17430 SRER 66559 101588 1 2117
Cd {214,439 nmi) = 42270 SRR STE10 728529 1581
Phi (220.353 nm} =320.0 ERBR 510 B4E4.3 277
MR {257 510 nm) 2 HIE25.0 SRER  Anie 10056378 10440
Cr(267.7 16 nm) ERl i SRBR 4424.8 1322028 BADE
Gt (324,754 rem) 2180 SER 6a.7 3029078 458
Al {396,162 nm) z80 SER 211 G770 9BER3
B (453 408 rm) =500 HBR 2506 TA37H008  JB3873
¥ (T85.491 pem) z2a0 SBR 453 14350806 310250
o Page 3cfd
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Repart Surmmary -
| Imstrumant Madel Agilent 5100/5110 VIV ICP-0ES
Instonest 0 AL 1 ANGROTEA

Inslrument Sanal Numbar WY 18030001

Soflware Version 7318807

Fimmware \ersion Ba4y

Tested By Post Test_PM_Karyakom 5,

Test Comgletad On

Iﬁnuh Summary

Subsyslem Cammunicatians Tas!
Air Fioe Tasl

“Wister Flcw Test

Gas Flows Tast

RF Genaratar Test

Camear Test

Omplics Tes:

Advarced Vaive Systam Test
Resclition Tasi

Senskaily Test

Frecision Teg

Subsystem Communications Test
Alr Flow Teat

30% Air Flow {relathe
Epaed)

15.00 19.00

Water Flow Tast

TR0 193015 AM

Shigped

Skippar
Sklppad
‘Bkipped

TEM Alr Flow {rolathe
spend)

Pass

RF Watsr FlowiLima)  Camera Watsr Flow Watar Inlet Tempersture
(Lfminy {°C}

| Pracisici Test Fass
Radial
Specficalion  Measuned
Emmant Wavelangth paci e PP
A (188,680 nm) =260 DAt
Su (196.028 nm) 52,80 086
Zn (213857 nm) 5150 0322
Pb {220.353 nimi) =260 0.a7
M (257 610 nm) =150 0.
Al (395152 nm) <160 025
Ea (453 408 nm) £150 (P ]
K (P86 491 nim) 150 o5
Auxial
— 4 Value % RS0
A5 (188,880 rm) s 160 0Bl
Sa [(1E6.L0% ) =180 065
ErOETID ra) 150 ]
2n {213.857 nmj) 150 oA
Cd 214 458 nm) =150 034
Ph (220,353 nm) =150 0.3y
W (257 B10 nm) = 1.50 102
Cr (267,716 rm) =180 [ %]
Cou (324 754 nm) =150 ost
A (296,152 nm) =150 ar
Ea (483,408 nm) =150 =X}
¥ (TE6.491 nm} =180 074
Pagadatd
'
enaslumun
Gas Flows Test
P "Rl P Back A Actuat Flow
Target Flow Fikes i 8 m Back
070 [ 154 65 260 i 1' 1““:'“2
Makeup Actual Flow  Badk Plasma Fow Bk
Targes Flow Prassure Target Flaw F ~
200 200 11538 1800 - i
RF Generator Test
RF Power Supply Test Passed
RF Powar Suppsy (V) 126 554
RF Oscilatar Teat Passad
RE MII.BMtqum:y 25038
(MHz)
Wark Gail Cument A) 44,850
RF Pownr Supnly Currend (4) 1503
Camera Test
; ?“ nTima.  Sandard Devialion  Status
TS
Electrenic Offsat Test 1000 5228 p—
Diaeh Ciarent Teat B0 1188 Phnad
it s Lo Passed
Hoerky Taar 0118 Fobiad
Page 2 of 2

enaslumugy

130 L1 2088

Paga1ef2
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Feport Sumimary
Instnumant Madel Agleal 51008110 VOV ICP-OES
Iestoument 10 GEOT1AIGEII5A
Inalrurment Serlsl Mumbier MY 1030001
Saoftware Varsion 7.5.1.6507
Fimmware Version 3442
Testad By changs mirer
Test Complated On 112024 10:35:28 AM
Rasult Summary
Subsysiem Communications Test Skipped
A Flow Test Siipped
Wiater Ficr Test Skinpen
Giag Flows Tast Shipped
RF Genarator Tast Skippod
Camara Test Skipped
Optics Test Shipped
Actvaroad Vaive System Tesd Bkippad
Resciution Tast Pass
Sensinaty Tast Pass
Pracision Test Pass

Page1ald
'
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[ Resolution Test Pass
Element Wavalength  Bpecification  Widlh
N {174,213 amy) 5840 876
A (158 980 nem) £B20 580
C{193.027 rm) 51150 L&
Mo (202 022 nm) £8.20 580
Cr {206 158 nm} 51340 E8E
Zn {H3BEY rem) LB70 §77
Pb {220,353 rem) =850 a51
Co {228 815 mim) =17.20 178
Ba (230.424 nm) =840 728
M (257,610 nem) £13.30 5.47
Mn [280.538 nm) =320.30 1450
Cr (287, 746 nem) s 140 7.81
G {324 754 nmy =25.00 18.72
Cu {327,385 nm) 1420 1108
5r {338,071 nmj} %3350 2539
Ba (455403 nm) =44.00 Jaoe
Sr (480753 ) 3600 18.54
Ba (453 408 nm) %3800 2574
Ba [614.171 nm) 4200 53
Ar (875 283 nmj £74,00 LR
K [TES.481 nm) <8000 6316
Pags 2af 4
'
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[ Precision Test Pasa
Radial
Elamaent Wavelength  Specsfeation  Moasured
‘Walue % RSD
A (168,980 fm) =280 186
S (195 026 ) 260 1.96
Zn {F13.65T i) <150 oso
Bb {220,353 nm) <280 e
Mn (267 510 nm) =150 Y
Al (386152 nm) =150 .54
Ba (493408 rm) s180 a7a
K (786481 nmj} <150 044
Aigl
Element Wavalangllh  Specficalion  Measured
Walue % RSO
AB (188,900 rm) 150 a2
Sa (196.028 nm) =150 082
21 (208200 nm) =180 035
Zn (213857 nm) =180 034
Cd {Z14.433 nm) =150 od4
Fb {220,353 nm) 2180 L
Mr (257610 nm) =150 0.83
Cr (267,716 rm) 51.50 053
G (324754 nm) 51.50 aea
Al (308152 rim) =150 058
Ba (453,408 nm) <150 129
K (785,491 nm) <150 074
Faged of 4

enaslumugy

|

[ Senshivity Test Pass

Radial
Element Wewelenglh  Specification  Mathed  Ratio Standard  Biank
s (189980 ren) =dE.0 SRBR 1105 868.9 54.3
B (168 026 ren) =410 SRER 883 g34.7 "3
Zn (13857 nm) 14210 SABR 45354 440177 1539
P {220,353 nmi) =480 BRER  1Beg 24923 1588
M {257 610 nm) E350 SRER 110888 2498053  S0aE
Al (395152 A E34 8BR BT 50274 4 EiT20
Ba {453 408 nm) 2340 SBR 124.5 19031841 15138.0
K (T8 481 nm) =18 S8R 69 1100414 130012
il
Elemant Wevelength  Specificaion Method  Raiia Sandand Blank
A (188,580 rm) 22080 SABR 2533 37443 1963
Sa (196.02% nm) =159.0 SRER 2067 41907 472
20 {206.200 nm} 2230 SRER G230 122823 1721
Zn (213,867 nmj z1743.0 SRBR  B3sa3 1675815 Ap7
G [214.439 rm) 242570 SRBR  BOAG3D saray 38532
PB (220,383 nmj) 3200 BRBR  389.0 106411 L4E:]
Mn (257610 nm} 2 10625.0 SRER 241804 885528.7 21538
Cr{za7.718 nm) =1048.0 ERER R R 131TE7 8 18115
Cu [324.764 nm) 2180 SBR 383 W4014  BOB2O
Al {306 152 nm} =80 SR 108 2283505 19280.5
Ba (483,408 rm) zE0.0 SER 1065 B4EDMZ1S  BONZIE
¥ (TBE 481 nmj 2240 BER 0.2 18358404 525831

Pagedefd

'
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Anion System
ID:1047
v
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TEST EQUIPMENT AND STANDARDS Thermo mher
SCIENTIFIC

Test Equipment
[ Equipment ue Madal Ewrial Number | Caliver Date | Good unti
12 Qualificatan Thiarme Sacisntific Tt A || 2000831 27 Mar 2020 Z7 Mar 2023
Rl FLUKE &8 20420041 24 Mar 2022 24 Mar 3073
Thammeouple FLUXE K Typs 2020041 20 Mar fTR2 29 e 2023
Haiance: Maliiar Toledn ARIE-SFACT 1126361070 11 Jume 2029 10 June 0E2
[ WA [ NA [y WA
StandardsiChemicals
Dascription Manufaclisrar Congantrafion | Part Number | Lot Mumnbar Eaxpiration Date
Milrsle Thammo Sciandific § ppm D254 FIO20E Frtinary 2123
Miiraim Thamno Seiandfc 10 ppm DEd2s4 2T Fedinary 2023
Milraie Tharmo Boierddic 25 ppm DEn254 2020 Fetinary 2023
Mitrate Tharmo Schgrdific 0 pprn DEI2E4 208 Fpbinaary 2021
Mitratn Thammo Sciendfic 100 ppm 080254 TR Fhnary 2023
Miirats Thanmo Sciansfc 10 ppm CEgind 30E Febinaary 2023
s MiA Wik MiA MR HiA
A MEA NIA MiA MIA HiA
A MiA i MiA MrA HiA
PR MIA Kk BiA MR BiA

/

ABCEENICE
A e
Anitaa e FYAL T

tive Signature: G Sigr i

Fiald Sarvics Rapre

Datec 39 Apel o

EPG Faports w054 Ahgr-3071
0 B323 Tharma Fiatuii Bosnifa Tl Eqirpisnti whdl SRarcones Repon Page 1ol 1
]
nens luaugu
TEMPERATURE ACCURACY
Therm F' her
SCIEN F1.C
Column Compartment
| Sel Pod {"C Raoadi Darviation (G DO Limid *C Resul
30.0 = 1.0 $24 PAES
.
LS Bea e
inadeid bbb s
SETHPITL PTERMW | B T 4T
OVERALL TEST RESULT: PABS
Figld Sarvics Rep Signature: Cusiomar g
[y — [ - 1
paie: 27 Apni Fewz Datn 20 Apn] w3
AP Ropoctl v b2
€ 3002 Thams: Fisher Soerifc Twpamtas Aszzstuzy Sagan Page 1 of |

wnmslumugy

ELUENT GENERATOR TEST ThemmFisher
SCIENTIFIC
EG Currant Test
Sat Point (mM] Expacied [mA] Rending (mA) [i] ] 00 Limit {mA] | Resull
1.00 16062 1603 o.po +3.0 PASS
5.00 B.041 LR o 0,08 PASS
10.00 16 OEZ 18.043 0.04 +10.90 PASS
& O Bl B398 023 £0.50 PASS
100.00 60 A2 16033 049 #1.00 PASS
-
ARCHENIILS
u"':hml'n’f'hlv‘"hunll‘-
Pl e
OVERALL TEST RESULT: PASS
Fleld Sarvice Rapr Signature: Customar Signatura;
A = [
Dme: 24 Aawid 2eva Data: S Apri| St =
PO Reports vEDI 2B-Apr-27
& 222 Trarme Faher Sclenihc Elun| Gangraier Fawt Sagod] Paga 100 1
1
wnenslupugu
IC PUMP FLOW RATE ACCURACY
ThermoFisher
SCIENTIFIC
IC Pump Flow Rate
Sl Paing (mL) (mLimin} Ruoading (mlimin] Daviatian (%} 00 Lindt (Y6} Result
(+2:] 08017 0340 +20 PASS
L 1.01098 086 + &0 PASS
o
ANCHERT
Mhm.ﬁn!-[nllmi-u
F CHDMET 4 MR ATTRLL (L
OVERALL TEST RESULT: PASS
Fl#ld Service Repras v Sig : "
ol i
Date. ¢ Ami/ Boatz Date: 34 forl oz
.
2B-hpr- IR

AP

64
& 2027 Tharmo Figher Soiendio 16 Bump Flom Aate Assuary Repos Fage 1ot 1

enmnslaimuny



NOISE AND DRIFT (CD)

—
L 3
¥
L
1 &
'=" n
E |
e 4
2 [+] 2]
&
a
oo - ma [ 8=} ma ne me ns
b i
Inflarmatian
Aquiar, RFIC_Amon
Memn =
5N 220360045
cnrnen..'lmalcm-cth:ﬂ?.lcrmnmanMmmllmaMMIM_ﬂun'Mhmc
OiaPein O0.88aB40./ECD._ charnel EED. 1 shim
Molse and Drift
| Tast Measured (nE) O Limie in8}) Result Canversion Factor
Mnises 0.2 nS <20 ns PASS 1000
Orif 7.8 nghr % 20,00 nSfhi PASS 1000
L]
AnciENTES
i ity Bt i f s
AR B A TR T LB
OVERALL TEET RESULT: PASS
Feald Service Rapr Signature: Gustamsr £ |
L Sarvice Rap 8 Sig L
rri—r e ] |
Dain: 29 vy Mg a2 Aprl bR 1
Raports v2 05 -Ap-2022
:ﬁ&)n“ ﬁ:‘.m Himam and Lt (C00| Rinparl P 147 1
1 L

RYOVER (CD]
CAR o ThermoFisher
SCIENTIFIC
Information
Eystam Knme Anion_RFIC_Anion
Datector SN 2903HD045
Data Path Cnramelenni oeal A amicainstatiationih_OQAAKNIC DO
Peak Results
Sampls Nams njection Voluma (L) Time [miln} Area
FReleeros Blarm 25 0.2153 0002
High Standard 5 0.3152 44.087
Camyor 26 03153 0003
Results
I Tast | Dbserved %) T O LimH (%} T Resun |
| AREA | an [ =090 | FASE 1
-
i e
OVERALL TEST RESULT: PASS
Fisld Servics Representative Signaturs: =]
T2 —% Cyentin
Dater 2 Apaf ks Date- 20 April 2y

FRG Ampoits 2,054
£ 2087 Therma Fera Scienilie

2bge 022
Carrysvel |G Repor Paga 1 ol 1

wnmslumugy

REPEATABILITY (CO)

Thermo Fisher

SEIENTIFIC
Information
[ System Name Asgiian_AFIC_Arion
| N 20300045
Data Path Chramaleonl ocaliArchemicansialiatonIv_OQanonis 00
Peak Results
Sample Hame Injection Voluma (L) Time (min} Arss
Fapaataniity 01 25 0.3153 2232
Repmitabiity 02 25 0.3153 FET
Fapaataniity 03 25 03158 2248
P pentstiity 04 28 03153 22
Repeatadiity 05 25 0.3143 2226
Rapeatstilty OF 5 0.3152 32
Repeatability
Tast Mansured [% RSD) D0 Limi (% RED] Resull
Aebanlion Timg 0 550 PASS
e 0.4 <10 PASS
L]
e
st hssedadann
OVERALL TEST RESULT: PASS

Fiald Sarvice Ropre 1L =

72

uummu'%::; |

Dwia:: 3W Ao 282
1

Data: 38 A_Fl‘l| (i)

APG Ropos v 05¢
8 2022 Tramms Feher Suantfc

DETECTOR LINEARITY (CD)

Feehpr A7
Fapeatebdiy (007 Report Fage 1 of 1

enmslumugy

™
i L "
£ =
g 98
: P
w
L .
ag a L mo k) 1020 g
Concmmalon
Information
Systom Name Anuon RFIC_Anion
Datactor SH 220380045
Diatn Paih Chromelsanlscal JArchamicainssaliationih_OCAnienIC 00
Poak Results
Sampls Nama Concentration Poak Hoight c
Dateciar Linssrily 01 5 4065 388
Dialecsar Linaariy 02 10 7451 837
Diatesciar Linaarty 03 a5 10041 27.38
Datactar Linaarsy 04 S0 33308 48,58
Disinciar Linaardy 05 100 E5.308 .68
Linearity
[ remt | Bbsarvad [ oo Lmit | Result |
| ) [ 0,809 | 20090 | PasS |

OVERALL TEST RESULT: PASS

Customar Slgnature:

Fleld Sarvics Rep Signature:

= e
e

L 1L

Date: £ ‘TPU.'r i

Dala: I ,‘llpnlm

P Flepor v 084
& T Thammo Fisher Sclerfilc

2B-Az-2027
Dhneotoy Linessty [C1) Fipet Paga 1 al 1

enmnslaimuny



SOFTWARS SR ThermoFisher
SCIENTIFIC

Chromeleon

Part 1 - Vanfication of Salacied Raaults PAZS

Pail 2 - Most Fregusntly Ussd Panmatars: Comperissn wilh Expacian Seslis PASS
Parl 3 - Sysiam Suilahibty Test comparison wilh Expacied Resully PASS

OWERALL TEST RESULT: PASS

Flale Sarvica Repr Slgnature) Customer Signature:
| e — L levian
L Datie: 7 Apar) 2 Oa: 94 Apnldnd
t —
28Ar-I027
P Fiapeits 42 054 Pk

£ JUF2 Tharssi Fisher Ecomnc

nmslumugy

0Q REVIEW AND COMPLETION ThermoFisher
SCIENTIFIC

Thése Dpertana Gualifizalion Results shoud be revewsd by ihe Cusiamar. || e quatficaton s accapled, both e
Customer & U Service Aooresemiative shoutd sgn e Cparaticral Queliication Rasults, below

OPERATIONAL QUALIFICATION RESULTS
Baiper upor the actisl resiilis chlsioed, tha Operational Culiication PABSED ihe pocaptanca criinria described i
the Oparaiional Qualficaton in the IrstaliElion ChechiiE procsdure

Service Representative

A Eipit Sanvace Beprasirialive sgnature below corfrines the camption of s aspects of the Coerational Qualification
and have coneluded fhat e sysiem bas besn succosshuly vorfiod to be cperaling 88 requinad

Customer

A Custamer sipnatunes below Ganlinmes the compietion of all aspects of (ha Oparational Crmificatian hayve Deen
compleiad and 1al iha syRism nas bean suscssslully verifiad o ba conraling &= requited.

5i o [+ Figrsntiura:
. i Lwiih
Diale: 29 Al &

Fleld Service Rop

PG Repors v2.054
© 2020 Tharme: Faher Sclanile

wnmslumugy

00 EXCEPTIONS AND COMMENTS Then“ﬂ‘riSher

|

Aamemasr of Fage |7

Customar Signature:
o

o Lirdlin
Gate: 19 April feiz

Finld Service Repr ve Signature:

Drate:

i g
m‘zﬂ'.?:l-’l':r:gaﬂn:itviwbl: 163 Essstipbors it Sammerits Huger Sage 100 1

enmslumugy

Agile
CrossLab
Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

agilant Prevartiva Maimonance provides faciong rocommended service for your anslbytieal instrurments 1o assure
reliable apsration and the aceuracy o your reailts.

Diereered by highly rasned and certilied service enginesrs Lsing ganuiie Agilent pars and supplies, Agilent
Praventive Maintanancs provides everything you need to reduce unplanned dawntire and ksep your sysiems
aperating st thelr peak. This checklist will e completed at 1ha and of the servics and provided to you as & record
af the preventie mainbenance solivites.

i Agilent

tanms'laimuqu



CrossLab Agplent 7090 GE Prevonsive Mainferiance Chacklist CJ‘%LEIJ

Agilani TE90 GO Preveniive Mamtenance Chockl
nce il etsimimd)
oo g s Gty

Introduction Service Engineer's Responsibllities

*  Cantact the customner and ahsure that all neces s
n I Bary F ane gvaiishl
Customer Information on et Bose B

Ornily sedect Mmpnmnumlammmuymnmmudmmwmlui

Complete empty fields with the relevant infamation.
g:!::htl 1 rolorvaant checkboxes & the checklist Lsing sither a N o ke ik "
“Bection mwrmuowumruhmmmmmdalmnd.ﬁammmm.

= Custoeners shewld provide all necessary operating supplies upon requast of the engineer,

® A cusiomes representaiive should be available to the engineer whila parfoeming the preverdiva
maintenanne procedures.

*  Any parts, nat included in the Parts Lists section of this document, are not pan of the

recommandad Praventive Maintanance sendca, nor &g they incluted in the price of this service,

= I gyetem requires the use of et or spacial procedures and/'or parts far the mairtenance

service, then these muat be ordered separately and charged as a repair, which may incur

Camplete the F'rwmnvnMalmmr:uerrimimlunrdamnhnmmm
= Cormplate the Seryics Reniew section logethar with tho Customar,
- mmmm-lmrwmmmmmmnrwufmulmw

selditianal costs. *  Complete tha total number of pages fleld in the Service Cormplation section
- mhmwmmmmmhmhu " ndyar
Important Customer Web Links

& Farmore information shout Agieat Technologies services, please visit our website using the
Telloreing LIRL: Bt/ e, agient. camy/an-us/products/cross|ab-netrumant-sanices/ sarvice-repair

= The Aglleri Cemmunity |5 an excellent place 1o got answors. cofaborain with cihess about *  Dhack for any active ;
=aplications e Aglent products, and find in-<depth documents and videos rekevant 1o Agilent il e ‘w&':';m ik unh
technalogies. Wisit hitps/fcommunizy sgilent.comyweleams. il fication sorvice emant fhe changes on ihis unit bafare domng Aty

»  Toaccess Agilent Unlversity, visi hitpowerwtagilent. com/crossiab /university! to learn about * Do nat imoloman firmware updates, il
raiing obians, which include sniine, lassrsam and analts delivery. A training specialist can work hey a1 campotibi Wit the wen ea g1V Fom the custamer and are sura that

inectly with wau ta help determine your best options.

= A useful Agilent Resource Center web page & availahle, which meludes short videos on mainference,
quick lists of consumabies foe rew instruments. and other valuabée information. Check oan the
Fesource Page hene: hitps. 'wovw agilem, cony/en-us/ agilent resaurces.

= Meed techrical suppart, FADs, supplies™ — visit our Suppart Home page
Fibhpcf vwnd. agilenl.commy search) suppar.
« Widoos aboat specific preparstion requiremants for your instrumesnt can be Faund by sesrching the
Agiant YouTube channel st hitps fwes youluDe. comyuser agilent,
& THODE Manuals are aléo svailsbhle on Agilentcom.
«  Eafoty
rittps: /S agilent. comyca/librarpusermanuals/public/ TRSIE_Safety. pdl
= Installation and First Startup
Fittpa:/www agilent.comica/libranyfusarmanuals Public TEI0B_ntallatian. pdf
Dpamatien Manusal

Additional Instruction Notes

M thare are any apolicakls “Safaty” or "Modifcation

o
Fittps:/fwwew agilent comi caslibraryfusermanuatss Public TES0E_Dporation pdf
o Madntaining Your GG
DS v g ien ComCa/ nmany sermanusis public/ G343 0-
0052 %207A008 Manaining®20 Guide pdf

Fimvision: 2.00, fesued: Daserrbor 30, 2009

Reniglon 100, Bsued December 30, 2020
Anile Document Murmber DOOTH53

Aglie Dosument Aumber: DODDTIES i .
OF numioer 44166 7507222222 Page 2 of S "?;i:‘l!“ﬂt DE rmumber: 44166 7587222227 Page 3 9 -TE il
% Agilen Tachncbogles, Inc. 20720 © Aglient Tochnoiogies, Ine. 2024 e 2 oo B :ﬁ“ Agilent
1] 1
enaslumun wnanslumug
CrossLab
‘agliant 7690 GC Preventive Maintanance Checkdist fom i Agllent 7690 6L Frovertive Maintenancs Chechiist CEESSLah
e g o e
System Information Preventive Maintenance Procedure
1 Chac his box f i Instument conliguraton fegost i attnched inslsad of compleing fhe 4t Clean and inspect GC
helow.
. ': Unplug power cord fram the power source.
Open BC eovivs ard vacuumy ;
. CNEIDZI007 VAU e ve any duat/dabris. rifsokar attesition
| imstrument Systam Hama and 10| e o 9 Insaect intemal copnectars for proper coniact Bndp:mhrnn e oo fana

== - : i Eqpe“ﬂw‘hm'm“hmm‘“ﬂﬂiﬁ'lnemlrm setitesl passed.
i - _ ““““"}"‘ﬁBPﬂffEds-mmmswﬂhiheamuanr:lnqd,-omuhmmedwmw
@ ?Nﬁmmmwwuﬂwmm-mumpmmmnghﬂa

| instrument sy stem st and | Instument Room
° mmmmwm"'Fam'"“"“mlﬂumrymhhumnw:mlmmm

5 I T
| List System Compunent Product Numbers | Campanent -
e ) T enmoioor 5 Inlet and detector consumable replacement
: i | - F"’“""“‘""'“ﬂ"mMoemlmecmm:nud:ﬂmhhrmﬂnnl-wwmmu

2 Rl == e | a GC* - far the inlets) Inatalled
- == = ! Aeplace the sphit vent frap cartridge filter o wnits with th
: 038 Infets; Spli/Splithess
| & rm;MM:r:‘HMlhpwﬂmldTmmmm U.antpn,ql\,\uhﬂihmfc:gl;:;cml
=] rilet sy limﬂ'lns;lmldud-wllhmmu;mm ¢ and
i the indet and thish or repiace the luing - hlutmau'rp“ mlmnhwlum tube en

i
Kl

Ifthe GO includes &
: | — = e e et o P e R g
3
L

Zero Sensors and Leak test

: . I B o i'.uunlly.raam.-rgmr:wmemmluqh?!ﬁn'ﬁﬂmml}mﬂumeﬂ
& Pedform inlet pragsurn decay 1nat(z) as defined In the 7850 “Trouhleahogtng Manual®

i i 1 the PM is done in 2
m Préparation fa
! withi hat prceet cam e weed for o pag . 486, then the preszurn decay tes defined

@ fiecard if 181 passed o Fallad in the resuits fabe.

Preparation

an fic isoes with the cusiemer before staring.
::T:m’mwwmwimmw probiems and comements.
Sarve instrimaent contral sefiings befara startog the procadure.
Perfarm a gensml inup-edlmuhhmnfmdmll:::.ﬂ;

instaliation of parte, gssemblies, 5

?S :I:OI::‘T:T rum.iremrunnnmnulmnmuﬁnga as dmneuhrmrl;‘r:::wm
::heckfarsequlmdfrmwurmdnlu arel verity with cLslMErs |H'heymumuuw 'ml.l_ A
efone starting the fallawmg prmedueq.nmﬂﬂ-mm&aﬂd Dmp-niair;:. mmahuuu
the GG |5 turhed OFF or m uemannde.wmpaﬂrgwdmmm &

service |5 nol possinle.
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CréssLab

srlart TEI0 GE Preveriive Maintenants Checklist Ay

ALS Maintenance

O Section NOT applicable

] mauﬂﬂlnqmdmnﬂgmﬁnnadwlm G, tray, and Injeciofs.
W@ Vacuum of ramave any dust, aspecially araund fans,

@ Chack operation of all fans

& Check syringe for smoath plursger opesstion

@ (Check far smaoth operatian of the needle suppar = clesn i necassarny

Restore Instrument

a w1mnumalnpddlrgmndmmauemmmmﬂu&mhwﬂmmum
- mier flow fof 15 meuies

@ Purge the system with Carmer af P

u moulﬂsewmmmree‘bnu1mnnmdupmmuwl

@ Aferequlibrtion, dnimdm:wdﬁlpamFMmm1qrdumm;:_l‘:%“
nmmhzumummmmanmmem muwl:mmwdodmm:h .wp{; i

chemieal checkout. 1 This s a rauting P, inject the T Lasin]
" m;mﬁ?ﬂm“nlmmdmmmmmﬁc.

Note [f tho PH Serdce s parformad priof to a gunlitication serdcs, than (e the gualification procedaurs
a5 = guitde for firval mstrument g8t up and checkmit

igan vl
femigion: 200 |psued Decerber 30,
Agils Doourment Number DOOOTEE3
DEﬂ-wbH'ﬂ‘ﬂﬁ.?bﬂ?mm
& Aghert Tecnnologies. irc. 2020

e 6o O LE- Agilent

enaslumun

HAgder| THR0 GC Preventive Maintenancs Chacklist C%E.L.aﬁ?.
7890 Parts List Table

The following ki are recommanded for caplllary and purged packed inlets. I this i@ 8 genesal PM and the
customss ss & prelemed 21 of consumables, you may use the customer's consumabies.

Froduct ar
modeli whers | Quantity
Fart Pad nuambar used d
5L Capillary (nlet PR kit Splitless 51636407 TR0 1
531 Capillary Inlet PR KT, 2pii 51R8-a4G THAAE
5L Capiftary Ultra ner Infeq Gobd Seal with 51906144 TORIAE
| Weshes
S5L Caplliary Utira Inen Inlet Splrless Liner - 5150-2203 THOAE
| Single taper wih Glass Waocl
550 Capillary Liltra Inert [1ed Low Pressure Drop | 51005265 TRHIA/E
Split Linar -
with Glass Waol
PP Inlat PAS kit §1E0-6450 7EA0AE
Split vam trap P kit single cortridge (Tar M, | 51B8-6455 TEMAE
PV & 1) |
MM Cleaning Kit GISI0-60620 | 7E90AME
PTV Seplumiess Head febulld Ki §1g2-a747 TEADAE
PTY Sepnumiezs Head Teflon Guice 5142-9740 FEANAE
Ignitar {ghow plug) assembily wiih O-ing 19247-60680 TEI0AE 1
FiD Collector Rahidla Claaning Ka G1531-67000 TEIOAE
Standard 017-inch FID Jet for capiliary FID base | G1521-B0560 THODASE 1
High Temperature 07 8inch FI0 Jet for capillary | 61531-B0620 THIDASE
FIO basa
Standard {#-inch FID Jet far packed column | 18710-20718 TRIOAE
| with packed FID hase Z
| Szandard .01 1-inch FID Je1 for capiilary column | 19244-B0560 THMAT
| wilh packed/sdaptatds FID base
High Temperature .0 Binch FID bt for capllary | 19244-B0620 THGOAIE
‘column with pacioed/ sdaptabils FID bass
NPD Jed, uriversal it 01 1-inch 1D G1E624-B0580 THGOA/H
NPD Jod, urwversal I 07 1-nch 1D Extended | G1534-80590 09048
tip
S5L Caplliary Litra inort Inict Gold Geal with S190-6144 TERIAME
Waahss
SSL Capillary Ultra inert nkel Splitleds Liner - 5190-7263 | 1E90AA
Single taper with Glass Wool
+FID Cobector Repiaemant KL If noeced G15IT-67T0M TEAAE

Raigion 2,00, |ssued: Decernbes 30, 2020
Agike Document Nurmbar, DOOO?0E3

DE rrrber: dd166 7557222273

& Agilant Techralagies, ina. 2030
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Agilent 7820 GC Preventive Maintenance Checklist C%Lﬂb

o ongr e
Signature Page

Service Review

& Attach awadable reporis/printouts of all iesis 1o ihis documentation.

& Record the Prewentive Maintenance serdce activity in the cusiomer's recordsslagbook

& Update/reset ngtrurment mainensnce counten: as appropriale.

& Adfe tha PA sticker to the syrtam or netrument logboak based on the customer's reguest.

@ Complete the Servior Engincer Comments section if thare are additional commants,

@ Aeview with the cusicmers thi servce, parts replaced, and et results abtained.

@ i tha instnumant firmware was updated, recoed the details of 1he changs in the Service Englneer's

Comenents bo of If necesaary, in the custerner's 1) records.

O Supply the custormes with s copy of the Smart Alors fiyer,

O Describe Smart Alerts 1o the customer.

O nstall Smart Alerts if requesied.
7890 GC Test Results Table

Detector Signal Outputs Before PM Service | After PM Service
Fiant detectar outpul HA MA

Back deteclor output BA. 22.0

ALY, detetar outout MA. M

Prezsurs decay test Expocted test rasul_| Actual testrasull |
Front inlel pressure decay tast Fass Pasts

Back inket pressure docay fest Ppes e

Fvisaon: 200, igsuad: Decamber 30, 2020
Agile Docurren Nomber DOIDTIES
DE rumber 44766, 7587323223

i
bage T of @ -ii- Agilent
& Agilent Techmologies, Inc. 2020 i

wnanslumug

Aflilen TEA0 GC Preventive Mainmanance Chackls &mhb

o g i

Service Engineer Comments

| thare are any specific panls you wish 10 node as pan of performing the service of ather lema of
Inferest for the cusiomes, please write include them in this box

Service Completion
Sarvice requast number EDOET48380 Dt sesvise completed _21FELZ00E

Aglent signature Framcingd Yourag) Customes

Total rumiber of pages in thigdocumerns 2

Reyisior!: 200, |esued: December 30, 2020 .

Agils Docurnes| Murnber: DOGO706T ot

DE number: 44166 7807222207 Page 9 o 9 Lf- Agilent
© Agier Technologies, Ire 7020 T
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CrossLab

Freet e s Dusomee

Agilent intuvo 9000 GC Proventive Maintenance Checkiist CFEEI.EI}
Agilent CrossLab Start Up Services il
E ’ Introduction

Agilent Intuvo 9000 Gas Chromatograph

Preventive Maintenance Checklist Gustomer: [nforviation

+ Customers sheuld provide off necessary cperating suppies upon reguest of the engineer.

+  Acustomas rapresentative should be evailable 1o the engineer while perfomming ihe preventive
megirienance proceduras,

+  Any parta. not Included in the Parts Lists section of this document, &ns not pad of the
recommuanded Praventive Mainienance service, nor are thay included in the prics of this senee.

* |f & sysiem requires the use of extra or special procedures and/or parts for the maintenance

service, then these must be crdered separately and charged as & repair, which miay incur
additional casts,

Bgilent Preventive Mentenance prevides fastory rscommended Serdce for yout Bralylical BEtiiments o assure Important Custamer Weh Links

egahle oparation gnd the acouracy of your resulis _
- g ®  Formone information about Agifent Technologies services, ploase visit our website using the

foilkowing LIRL hitp./wwe agilens, f N i i
Deliveid by highly iriied and centified service engineers using genune Agilant parts and suppies, Agloat oo " e com/envug prokicta/ crosslabrinstiumern-services/suryice rapalt
Ereventive MalnlEnance provides evershing you reed 1o redute unplanned downtima and keep your sySiemsa *  The Agilant Commumity is an excellent place to gl answers, collaborate wiih others shout
aparating at their peak This checklist wil s pmplatad ot 11 end of the service and provided 10 you us & rEcord enplications and Agilant products, and find in-death documents and videas relavant to Agllent
o the prevenlive maintenance aativities tachnciogies, Viail hitps )/ community agéent com/welcome.

s Te -e:mhwlhmmw ViBIL NPy Sweeeragilent. comyorosslaby iniversity be leam shout
training options, which include oniine, classroom end onsite delivary. & tralning apecialist cen werk
directly with you t2 help detarming your best cotions.

*  Auseful Agilent Resource Cember web page 15 available, which includes short videos an maintenance,
uick lists of conpumables for new instruments, and ather valuabila infarmation, Check aut the
Resource Page here: hips./\faww sgilentcom/enus fagilemresources.

w  Need techneal suppoe, FAGE, supplies? - visit our Suppart Home page
hatpiffwear Bgilent.comysearch/suppnort

*  Videos sboun specific preparation requiremaents for your instrument can be feund by sanrching the
Agilant YouTube channel &1 Mps.wew youtube com/userfagllent.

Agilent

Revigion: 203, |ssund: Fabruany 27, 2023
Aple Docurrent Numbes 00013614

ki
DE nirmiber 2416675372 222322 Page — of W
& Aglent Technalogies. Ing. 2023 :d!t

. L
enaslumun wnanslumug
CréssLab
Agilent Intuyn 9000 GG Fravertive Muaimtanance Checklist i
Service Engineer’s Responsibilities Aqhe
g Agiiemt nfuvo 3000 GE Prevantive Maintenance Checklist C“?_S-E—LP.E
« Comact the customer end ensune that &l ary supglies ane Ie before the
rainsanance visil .
+  DOniy select those papes that relate (o he system o module baing serviced. s}.mm Information
»  Complete ematy fields wih the relevant mformation,
+  Complete the relovant checkboxes in the checklist (sing efiher 8 "X or tick mark ™, O Check this bax If an instrament configurstion raport i astached instead of eampleting the table
= Check “Section m.wnmw:mswindlmbaannmmmmdmm. 83 appropriate. Delow,
= Commlate the Preventive Maintenance senvice in the croer of the tasks lsted.
+  Complee the Service Aeview soction together with the custome. o Eer T
+  Complete e fielés for pags numbers at the fact of sech salecied paga Instrument System Hame and 0 £ N1 00005
+  Comphate the intal numiier of pages fisid in the Service Comgletion section ey et i et UPE
+ Ak the custamar to sign the Sarvice C saction imcluding i r's and your : £
sigratura,

s Ligt System Companent Product Numibers
Additional Instruction Notes

) 1. & 450K
s Check for any active ssrdce notes for this unit. IF there ane any spplicable “Safaty” of “wepdricatian
Recommended” Service notes, plan 1o implesnent the changes on this uni before domg any 2,
qualfication sarvicn. m
& Do ool implement fimwars updstes, unless you get approval freem the custames &nd are sure that
they are campatile with the instrument control gofrwam "
5
B
7.
8
9
10
Preparation

Q¥ Discuss any spacific szues with the cusiomer before starting

" Review tha instrument iegback far recoeded problems and commanis.

ﬂ- Save ingtrumam control seHings hefore starting the procadura.

" Perform & general inspection of the system Tor cleanliness.

@ Check for proger Instaflation of pars, assem bbes, sensos efic.

@ Check system for required ingtallation of componims, s=ttings g2 defined by cumant Serdce Notes.
O Check lof requined firmware updates and varify with custermers it ey woukd (ke them installed

H  Belare starting the follawing procedures, recaord the Detector Signal Cutput{s) in the results table.

1ha G i umed OFF or in a senace mode, comparing the detectar cutputs before and after the
service is nat passibile.

Revision: 203, bssued: February 27, 2023

Ml Document Mumber O0013614

DE nurmber. £4166.7537222222 Page — of
@ Agitent Technalogies, Inc: 2023

Fendsion 2,03, sswed: Februsry 37, 2023
Agite Decurment Mumber: DOD13674 s
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' @ Agilent Technologies, Ing, 2023 1
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CissLab

Agiler iFuve 3000 G Praventive Mamtenance Checklist ik

Preventive Maintenance Procedure

Clean and inspect GC

B Unplug powsr cord fram the power soufce.

@ Open GC covers and vacum/Temaove any dust/detiris, Py particular stamian 1o coaling fans.
@ Inspeet inemal connectors far proper cantsct and placamunt.

@ Rnconnect Power to the GC. Power the 5C on and verify the powes an saif-test passed.

@ Verlfy aperation of all instrument fans.

Inlet and detector consumable replacement

@ For the inlet installed, perfoem infat malntenance using the bultiin procacures accessed from Agllent
8000 touch screen displey or wab interface.

@ Replace column Compression Bolts.

& Replace the spiit ver trap for the Split/SpRiess Caplary (S5L) or Mulil-héade Irsbest (MBI} wsing the
Builtin procedure accessad fram Agilent 9000 touch screen display ar web interface

B 1f the GC inchudes & Flame lonization Detector {(FID), replace the Jet. If the igraftor ghows any buildup of
sample or comosion, replace the ignitee. Examine the FID collecior and caatle assemblies for

wation — clgan as ry. Lise the bulli-n procedures sccessad from Agilent 9000 tauch
scrien display o web interface. —— -
i ar Ju hip far the Spliv/Splishess Capil o -Mada
“ m:ﬁ:;‘m;wmmxhum#ﬂm ADN0 touch scresn display ar web intarace,

Inlet and Detector Tests

& Zeo all prassure senaors

@ Perlorm the inlet pressure laak test

@ Perform tha Inlet restriction test.

@ Parform the FID [et restrictian test if FID installed.
@ Perform the FID heakage te=t If FID Instalied.

@ Mecond If test passed or falled in the results table.

Revison 203, lssued. February 27,2023

#glle Document Murmber: 013574

DE nurnber, 44166 7587222222 Page o
© Agiant Technologies, Inc. 2023
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CrossLab

agilant Intiren A000 GO Prevanivee Malktenance Chpckissy Yoot

Signature Page

Service Review

@ Attach svailable reporisiprintouts of all 1e£1s 10 this documentation.

i Rmonrd the Preventive Maintanance seréee scivity in the custamer’s rezerds o ook
\Update/raset instrument maimMensnce counters 85 saproprise.

Affix the 74 sticker 10 he systam or nsbumant logbaak baged on tha customer's reuest.
Comglata the Sarvice Engineer Cemments section i there are addiflonal comments.
Aesiew with the customes this service, pans raplaced, and test results obtalnad

 thie irstrument femwane was updated. iecard the detalls of the change in the Service Engineer's
Camments bok or if necessary, in e custaman's 10 records.

Supply the customer with a coay of the Sman Alarts flver.
Dracribe Smart Alerts to the cusiomer.
Ingtall Smart Alans i requested

OO0 EEEEB

PM Test Results Table

S S i ]
Detestor cutpust [T iq

| Detaciar outm [62] | rla

[Tests Expect=il Result 1 -f@iﬁﬁfﬂ,t-"
It Leak Test Pass M
et Restrictian Test Pass [
FID jei reatriction 125t If F0 Installed Pass s

| FID ieakage 1251 1 FID jnstalied Fass [ HaT

| ——

Revigan 203, lesued; February 27, 2023

Agile Docurment Mamaer: DD013E14

DE number 44166 7597222222 Pege . o ___
& agitenl Technologes, Inc. 2023
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Agdont Intivo G000 G Preventive Maintenanca Chacklist cml“ah

e bt I ez
ALS Maintenance

B Chack af cabling and cantigurstion settings hetween G, ray, 8nd injectors,
= Vacuum or remove any dust, especially around fans.

& Chack operation af all fans.

& Check syringe for smaath plungar oparation,

' Chack for amanth eperation of the neadle suppan rod = clean If necessary
A Check for carnect cperation of syringe volume stops

Restore Instrument

| Restore the nommal operating canditians using the Keybanrd ar Data Systam

Check and recard the post PM detector signal output walues. Results should be similar of lower than
thie detectar cutputs recorded prior to PM.

@ Perfarm a chemical chockaia, I this (s  rautine PR, inject the custemar's sampla using tha ALS if
- applicable. This will act s a final checkout of both the ALS end the GC.

Guldancs;
If the P Service is performad prior to & qualification service, then use the qualfication procecurs & &
guide fior final instrumen set up and checkout.

Fieision: 2.03, kzeed, Febnuary 27, 2023

Aggie Document Nurmber: DOOT3674 Le

[ number. 44166 7587227227 Page __ of —}F” Agilent

B Aglent Techrologies, Ina. 2023 h
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Afjitant by 00K GO Preventive Masisndnoe Checkllst CfESSLah

[y v—
Intuvo Parts List Table

Nate: The {olawing kits are recormmended for capillary and Multihaoda intets. if this is & general PM and
iha customer has & preferred set of consumables, you may use the customar's cangumables,

art " P gl ®
FID Jet 0.1%inch 1D B200-0176 GIAS0A
Inlet Pl Kit B GEAA
FID gnitar Glow Plug TEA1-60680 GIUG0A
Bus Ball with Washer GABHT-BO260 GERSN
Guard Chip far S5 inlet GAERT-B0645 EELES
Guard Chip Tar MMI EAERT-0B4E EEREY
“Jrmper Chip far S5 niet GAEIT-60B75 GEG50A
Jumper Ghip far MM CA5A7-B067S T
Cohamn Campreasian Baits C45ET-6a260 LI
41l Vend Trap Filter (2pk) E1BHA45T [T

Service Engineer Comments

If there are any specific paints yau wish to nete as pant of parfarming the service or other items of
interest for the customer, plesse wiite nclude them in this box.

Service Completion
Sarvice request numier 063 £359 Date senics completed .'|l JM"“’ x4

e
Agllirt signature Wit o S CGustomer signaiuns

Tertad numbar of pages in this decument

Revison. .00, lssied. Fetiruany 27, 2023

Aglle Dooument Mumber 0003614

DE rumber 44166 7507222322 Page ___ of
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prvice far your
o oo by highiy-trained sad certi1e0

request of the engineen,
. e
available ta the engineer WHk performing the preventt

. cmwmﬁahmmwvmmmmmmmnImmamn
eommended
e i memLm:mdwmmt.;rmm?:tﬁ;fmen
. mwﬂ.mmﬂuﬂuﬂm mwﬂwmﬂdﬂMﬂmpAm e o
hﬂuﬁumm mmlhw:rhﬁ:useo! nlridlwmﬂ or apecial procetures andor imstrus
Ee:ﬁm.mgnummmmumwmrﬂww
eosis,

Service Engineer's Responsibilities

T
i
|
g
ik
!
:

nfﬂ&lﬂfk.'f"“ﬂ‘emm
iridicabe Mnu‘tﬂl‘-md-“ml

mmﬂm&wﬂwd‘ﬁm::memﬂw

the PM service in the @ 2 mer.
Complete o thon \oethes with the custa

- ':ﬂ“ F‘B

depermine which
comsnlt mmpmrwnm‘n e A
decide Hﬂm:l eomponents need to be purchased rother

|

o wni:mfwawwm:wmmmwmund
prent. Differes e of denctivated ik
:-mm: I.nn]:uim.:n?.dpmluum sizes may require for ind

the contents of the ariginal

Lo, 10-Fely 017, Revistor: &

enaslumun

syste: move e access to the pver.
i5 part of the m, he tray and po ities to allow for e e
W g \s peart of the system, ek that the shutter sensot 15 net dusty. 1§ it bs, 158 wir
1f & tray .
remate the dust,
-8 Chisele for any debris in the carousel and cleas {f necessary. -
a unmhpanulm:wmr!hmﬂmwmdpnwmﬂn
front panel of the instrument. —
g m?mu;hslﬂmmm El:hwm.mwultwﬂhdwcmuﬂtndammh:
l cant.
Ju | :::ad:r clean cloth to wipe the lifter rod(s) clean. Do not apply oy Lubri
= § Vpeunm the inside of the unit.
1 me&mtwmlofmmmmt. )
g z:'mn:?hnnumnlopsnﬂunp function under the Service Mndum:mmmmtrummmwd.
confirm that the following components works

Remove snmplepmbenndtl\!sa.mpl?lpﬁp.
: B.epumxnbcpo‘nvnlwmm.nonulmu unﬁ!nwvnlwhmmmuummhmdh.f'ucumku
instructions, m!uwmrmmwdmu. -
= Ummmwmamwh.mmwummmtm.mmu’:mmmm e
] mm‘mmnaanmdwm:mammﬁmmvn&nmmhh ng enpati rotor
o u(;:umd mﬂmmm.mwmmu. Recommend repaln!.nthzendh’*!rnntﬂe.
B Install the new rotor in the valve mnﬁrwlmmgmnrmmﬂ::. .
2 Surwmumunlwwmbhmmmmwhodyommmnd prislmt touches
the rotar, ot
@ To sest the vahve, oycle It L8 ) . e
memmmmsfuucimm;:nrmuﬂurdmkmuwnﬁm.mmﬂn prel
@ Cycle the valve 3 timas.
i d memmmmdmeummmm
o nmw;:nrll?ggifmmmmﬂ:m.wmeM1mumrh-ndd.o
md:ﬂzuﬂlhuﬂmmum'mtuﬂnnmmm
I‘nllaﬂﬂ-el‘nu:ﬂm.lucnltmnl'ﬂ']jm. - -
g;&Mum:TMmundsrmMmHodumwmumaununmwtheﬂ ke

= t & 20id
1 nsued: 10-Fab-3017, Revision: 8 it
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purts are instaibed in

TEOTA Headspace Sampler |
Preventive Maintenance Checklist - Enhaneed

System Information

Guldance

d  Uheck this box If an insorument conflguration report s sttached nstead of completing the tahle

Instrument system name and 1D (J:Nw}mrﬂq
Instrument system site and location U&E
L GASHE —L4mo L [ IENE
B F

3 a

4 4

8 5.

i, it

- v

14 B

|1n' 1,

Preparation

O Dizcuss any specific issuss with the customer prior 10 starting.

@ Review the instrument loghoak.

@ Bave instrument condrol settings before sturting the procedure.

¥ Perform general insprction of system for clesnliness

@ Check for praper installation of safety-related paris, assemblies | sensors ebc

O Check for required firmware updates and verify with customers if they would lile it installed.

lssued; 10-Feb-L017, Rovision: §

1
Copyright & 2014
pgsen La'rrmﬂmmmul—'

TEHTA Headspace Sampler
Preventive Maintenance Checklist - Enh d

4 Agilont Tochaologies

|

sample probe, sample laop and transfer line,
B Use the Leak Test under the Service Mode Key on the [nstrusment kevpad to run the instrument

restrictlon and leak test. Verify thal is passes (muke a note below in the tests resnlis table). 17 it Fails,
consult the customer for repalr opthons,

Tray Components

0 Section NOT applicable.

@ Cneck for any debris in the sample trays and clean [ necessary.

W' Check that the tray ganiry rod is clean. it is dircy or dusty, wipe it clean with a dry coth. Do not
apply oy lind of lubsication

o' Check that the sensors are not dusty, If they are, use air duster to remove the dust.

I Check the tray beits for any wear. If they are worn, consult with the customes to determine if they
sheuld be roplaced.

' Verify that the three LELDVs for the tray racks light up when the trays are instafled.
O Ran the tray calibration.

@ Resot the counter (presslng the OFF key) of the tray enlibration,

Restore Instrument

B Reconnest the hesdspace transfer Hne if It has not been already reconnected,
@ Return instrument o initial conditions.

' Perform system checkout procedure or test

Guidance

If the PM service |s performed peioar to a qualification service, then use the quatification precsdure as o
#uide For final instrument set up and checkeat.

Tasupd: 10-Feb-B0L7, Revision: 6 Copyréght @ 2018 .
Fage 40l l’z‘iilﬁiil’ﬁﬁﬂhn




T697A Headspace Sampler 1 I‘i Agllent Tochnologiss

Preventive Maintenance Cheeklist - Enh ]

Service Review

3 Astach available reports/printouts of all tests to this documentation.

@ Record the PM service activity in the customer's Instrument records/logbook

@ Update,reset instrument maintimance counters & sppropeiate

W Affix the PM sticker to the system or instrument loghaok hased an the customer's request.
O Complete the Servics Review Comments section below if there are additional comments
@ Review the service and any test results with the customer.

Q If the Instrument firmware was updated, recond the details of the change in the Service Enginesrs
Commenta box below or iF necessary, in the costamar's [Q records

THHTA H ulis Table

Truy Calibiraston
Leak Test Pass Fhag

Chemical Checkoat Test

G45E6-6TO12

THFTA HE Bampler 1

TRATA Enhnnced FM KL @
THETA HE Sampler I (pthorl, not
Farrule Flaxi Inert 0.53mm Col 10yPE HFS GE1BE-2T60G AND GIHI0A incladed in FM

masialia Kild

Sample Frobs

1
Sample Luog (1mL) ‘GemsasalDa | 1
Size Port Vadve Rotar 1RAn-RAE 1
THETA Fused Bilica and ProStesl Kit GaE0E-E1001 | 1
Polyimide, Valeon Ferrube, § pack {100-2688 i
Nut end reducing wnien for § port valve transfer line connsction OM00-2804 1
Thares] Gap [rsulation Foam GAEE0-00610 1
Liner, direct, Emm ID, deactivaied F1H1-8818 1
{ Insued: 10-Feb-2017, Revislon: B Copyright & 2016 Agilent Technologles }-—»
Fage Bof 6
1]
enaslumun

CrossLab

Agilent Preventive Maintenance Services

Agilent GCMS
Preventive Maintenance

Agdent Fraventive Maintenance provides factory recommended service for wour analytical
instruments 1o assure relisbie pperstion and the accurecy of your results

Delivered by highly trained and certified service enginesrs using genuine Agilent parts and
supplies, Agilent Preventive Mairtenance provides what you need to reduce unplanned downtime
and keep your aystems operatng at their peak perfarmanca.

This checklis? is used as a guide for complating the preventive mpintenance tesks. & sagried copy
af this checkdist is provided for your records.

wnasluaug

TEITA Headspaee Sampler Agilent Technalogies
Proventive Malntenance Checklist - Enh d

Se

eer Comments

IF thiare are any specific points you wish to nole as part of performing t service or other items of
interest for the customer, plense write in this box.

Other Important Customer Web Links

O How to get information on your produwet: Litersture Library - hitp. R, i et
L Need to know more? - wwew galient ooy chem//sducntiog
a ;
=]

i e ibenry

Need technical support, PAQsT - wiw,
Need supplies? - www agllent comcher

5 Completion
e [{¥ay 107
Service request number Lf;_',,f‘ﬂﬂ- F2L35 Diite service completed __ ("¢ ¢

A
r_’-",".-‘&q wAkd

Agilent signature Customer signatire

Diorpment. part number: G45540- 0033

\

Agllent Tephnalogies
onansinun

Iswigd: 10-Feb-2017, Bevislan: Copyright & 2016
\ Page 8 of &

CrossLab

From asighe w Durzoma

Agion GEMS Prevenive Marnoranog Chedklist

Introduction

This checklist covers the following model(s):

5073 Sariea MSD

5T5 Serey MSD
50 5977 Seriea MSD
T TOO0 Eering MEMG
™ T4 0 Sories MS WS
o 7200 Seres CTGF
o 7250 Seviea QTOF

Customer Information

*  Customers should provide all necessary opesating supplies upen request of the angineer

+  Acustomer representative shoukl be available 1o the engineer while performéng the preventive
mairtenance procedures. Customers are responsible for regular maintenance and are
encouraged to obsene the Services representative

*  Any paris rot included in the Pants Lists section of this documant are not part of the
fecommended Preventive Maintenance senvice nor are they Included in the price of this
HErVice,

+  IFasystem requires the use of exira or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as & repair, which may incur
additional oosts

Customer Responsibilities

Customers should ensure that all necessary cperating supplies. consumables, and usage-
dependent itams such a2 gases, wals, syringes, calibrant solution and solvents: reguired for
successfil preventive maintenance are avallsble, A customer represaniative should be avaikable
while the praventive maintenance is being performed

Rewmiond 40085 swunct Juty 7073 ",
L Murmber DESS26711 Page__of x i
© igiant Technstoges oo 3073 Lana;‘

FuiAUHEt




Agient GLME Priventive Malntanancs Checkist C%‘E‘EL&b

Fror frsigiel Ta Owacama

Impaortant notice for customers
The customer should complete the following before the Suppart Provider arrives on site:

B Pertorm an autotine and retain the printed tune report Just prior to the start of the P4 to verify
imment.

performance of the eg
Note: |t is recommendad to have the num the

and tune eval priot to
IﬁuPMandmmhmqﬂanMMMHmwllbﬂmwmmm

representative,

Impaortant Customer Web Links

* Toaccess hgilent training and education, visit iriiig 1o baem

i Dt fwon Biglent cormy/chemytraining
about fraining options, which inchde onling, classroom and onaite dellvery, A trsining
specialist can wiork diractly with you to help determine your best options,

. Tumamulhnﬂmt}lnwwehpaoe.visnhnps.fmwaqnem.mmren-
us/agllentresources. The following Infermatian topics are svadable

*  Sample Brep snd Contalnment
*  Chemical Standards

*  Angysis

*  Senvice and Support

+  Application Warkfows

= The Agllent Community is an exceflent pface 10 get answers, collabarste with olhers about

applications and Agient products, end find in-depth docurnents and videss relsvant fo Agilent

technologies Visit https:/feammunity agilent comywelcamss

*  Wideos about specific preparation regquirements for your instrument can be found by
searching the Agllent YouTube channel at hittpa:ffwww youtube com/user/sglent

* Need to place a service cali? Flaxible Begair Options | Agilens

Service Engineer’s Responsibilities

+ Contact the cuslomer and ensure that all necessary eupplies are avallable before the
pleventive malntenance visit,

= Only select those pages that relate to the sy=tem or module being serviced,
+  Complate empty fiskis with the relevant informatian.

Ao A1y A Adi
e 5367 - P ol 5'.{ Mllm
enaslumun
ilant
Agilunt BOME Pravaniive Maintenanse Chackigt CI%SSLHIJ

Frory s ia (oo

Instrument Maintenance

Select the appropriate service ta be performed.

O niterim Preventive Maintenance (when available, Is typically & months or at the request of the

ouEtomer)
O Major Breventive Maimenance (Yearly)
O Enhanced Preventive Msintenance {when evailable, is proyided "As needed”)

System Information

m] cr;elau: this bow If 8n instrument configiration report s attached instead of completing the
table

CNIRI pooes
UAE

Agilent
Agilent GOME Pravennive Mainlenance Checkiisi CTDSS'.ﬂb
Fron lusight 1o Dunors
» Complete the relevant checkboxes in the checkiist using either a "X or tidk mark "+

#  Check “Service not applicable® check boses to indieate servicas/taska nat defivered; as
Eoprognate.

* Comalete the Preventive Maintenance services in ofder by sections. Review, System Cherks,
Pump maintenance, Cleaning System and Filiers, then System Post Chack,

o Thetasks in each section may ba completed in the most logical oeder relevant to
the system, Complete the Service Review section together with the customer,

»  Complete the fiekds for page numbers at the foot of each selected page

*  Add refevant page numbers 1o selected pages and complete the total numbsr of pages field in
the Service Verification section

= Complete Signature Page and attech Signatice Page to Service Crder

Additional Instruction Notes

= Praventive maintenance is a factory recommended procedure designed to reduce the
Ieitiood of electromechanical tailures. Faiure to perfarm preventive malntenance may
reduce the long-term ralisbdity of certain instruments and systems, Two preventative
maintenances (Phis) per year are recommended, the Major PM Service will be performed
annialy with an Interim PM performed & months after the Major PM,

Definition of the Task/Recommended items within the document

v y Yos selected means ihat the fask wes done o the
! ! 1 Pt i sty
P Mo sefected maars thal 1ha task wes not donear
Ihnuanwasnul:_ey.lued.
e Interim selected maana that this 1esk is
mmdoqmpedureatmmhmh
Major zelected masns that 1his task s
v reeomimentied to be dane yeary; if the cusiomer
‘ot Bee @ sonioe 10 be done 81 the &-manth
irtervel then 1he senicd could be purchased
| Asneeded seected mesns thst the task was
v done, ar the part was used as neaded, Far
examiple, thare could ba twa types of fitters that
rould e used, and this was the one selected

Fevmian A 05, [ssl hily 2000 et

[ Uit system Camponent Product Numbsrs List he Serial 31 Nuitbers of each Companent

&F02L R Us 2 50630

wi

A

Preparation

& Discuss any specific issues with the customer before starting

[ Review the instrument logbook for recondad protieme and commants

@ Seveinstrumant control seflings before starting the procedure

1 Perform a ganeral inspection of the: system for ¢leanfiness

=8 check1urpmper|nmllmmno1'parrs.asaemblies,smrset:

El Check system far required Installation of componemts and implementation of Service Notes

O Check firmware versionts). Updating to the mest turrent versions &= strongly recommended
Verity with the customer befare updating

Wmasion: ALY maued: July 302
DE Nurmber DESESTETH Fom ol
B Agbent Technologles. ke 21
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Preventive Maintenance Procedures
[ Sarvice Not Applicable

Interim / Major Preventive Maintenance — GCMS

@ O B & |Pedam genaral rapecton of Byatén lur cleuniness

B O B B |Gt ey probiema tho cosiomer 1@ having wim S instman
B O B ©  |Aeves cusone rinrterance rcoeds s BreiUide msnberancs an moenty senaced Memrs
B0 0 & [ s rosien UTCELCS TORGH. 178 mil g B slaring pant for e lgang Apeci el

peaks, hasskre niise peak MASs ATHAGNMETHE W restlutian

Interim / Major Preventive Maintenance - System Checks
) Service Not Applicabile

VikiNG Iiberim/Major | Descripfien

[IFO B @ | Verey that catbraton pasha wen Seen fnor 53 startng tha 514

0" 0 @ B |ventthe neumen

[T @ B | inepec vecuur nomem pump, exhe mning, 70 pOVEr Dol Tor xoeasive vt

T 0 W B |Visusly inepenl CHMin! leves - FETEA FEOT (F appl ] 1AM (Tappl]. A=TH ¥ svaiahe.
{B"ﬁ B ® |Look for any obvicun exiamel demage o probiems

O @ = (Clean alr intakessl Dosmalic coweris) may need m be fermes,

@ O 8 & [Verlyaystem fino vohagn meets rslument specificatians, Ves B N6 G

[0 0 & B |For Aycvuinet systems, velly cusiomer o Tunnig hpdmgen: Ves B Wo O

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps

O Service Not Applicabbe

[Vesa B O [We Merhanical vacoe pamps

vas/Me InterimiMsjor | Description

m— =] Dk for ewidence of oil laskage Gheck pump gaskes forlnakage
E O O B |GG EG with Qifuson gump; Gran ani iepEce i pemp ol
£ O B @ |Cvanandiepiabs mechanisl pomp ol

]B O @ & [Feplocs Ol MSERIe 1 appicate

Reision A 05 ssued: by 2

EEEEL v enddudelen



Aglert, GEMS Prevantiv Mabmiensnce Checkist C‘e&guh

Fram neghi to Dt
L HAR e
=@ DI CUEE WER Cumtmme [he nped for mons Feguent ol changes if the of i dity
[-] Tion Wes mist fltem with Cremucal lonizagon

] Ferform ANU-BUSKGACK valve =1, Powar on Unt sice piehe 16 hakd clased, pwer off aro
chech thit 5ide plate halds doped Wigally cor iy thist na ol retutrss Lip vecuum hase

Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps
- Diaphragm

[ Bervice Not Applicable

feaiNo Intarim/Major [Description

T Fai for vidanca ol poor vaEuUTm — Turoo powes demand, poor manilokd wacuam, eto.
[Cigarar ficw potha af dust,

I viacutim (s pooi, thisn repiane the daphragm pumep.

o =

T8 # @

o @ @&
Wmm_ﬁ—
chack that sie pians oids ciosed,

Interim / Major Preventive Maintenance = Dry Mechanical vacuum pumps

- Seroll

& Service Not Applicable
T St R A

Yes/No Interim/Major | Description

oo B @ Replcs the sps s=al on e IDF purp.

[ E @ @ | Chetk for sei0ence of poof vacuUm - ROUJh Yan Eresaure, Wibe power demand, paar
manifold vacuum, e

pO B = Rapace the Exhayust Fiter i requiced.

oo B B Timtuis with mustornes the need Jor mane Teguent charges, T needed
o 8 @ Tifoe T customer al purmg gas hatast sheuld be Instaled 21 fhe Ema
G T8 @ [Feriomm al-euckhac valve 15 Prower an unil 2% piale 1§ haid clased, powes off and

check that g pizie holds clased

Fmviaion A0 lemn Juby 123
DE hiurrher D 88576731 foge ol
® fgflen Teetnoiogies, Ing. 2033

enaslumun

dglere GOMG Presentive Mainignance Chadkbal CFlbllénstLah

Fizih picght T Diitsrne

Imterim / Major Preventive Maintenance — System Post Check
[1 Service Not Applicable

o0 B & [Fuma systerm hack down. Wal wrtl system stabiity fas been achised

@ 0 @ & Verify ay=tern vacuum reading|s) vin the gauge cortrolies

o @ @ Lk Chagk

oo B & [verily system in manual lure.

do @B @ Compare againgt previous ke file rpon(s)

oo @ & Crange to Tune and verify that ol \empemtures, presaures, and gas fows reach method ==
FO &8 ® mmnuulynmmlm:ﬂualmmh

go @ ] El Auatune Perfarmed

Guiddarscer |1 Ehves I Sarvice [k parformed peiar 10 & ualfcalion serice, Nen s e qualicaton proCedure e § quide
for final inatrurmend satup anid checkanul

Service Review

3 stiach avallable repontaiprntouts of all testa 1o this documentstion

(@ Record e Preventive Mainlanancs serice actlily in the customen's recongafogbook

H Record the PM evant in the Smart Alerts logbook, if spplicebla.

Bl Update/resst instrument maintenance eounters as spproprisie

Z Affix the PM sticker to the system or instrument laghook based on the cuslomer's request
' Complstathe Servce Engineer Comments section i thare are additional comments.

T Review this service, perts repleced. and test results chtened with the cugtomser

O I the instrument firmmware was updated, recoed the details of the change in the Service
Engineers Comments box. Systemns in & compliznt environment mey need additional
dooumantation

O Complete Sgnature Page and aftach Signaturs Page 1o Servics Ordar

Test Results

- Agilent

Fevsion A5, s oy 078
D Husrehar DESESTHTH Puge ol __
© Agimnt Tectnologies, Inc 2022
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Frem bnight o (i
Interim / Major Preventive Maintenance - Cleaning System and Filters

[l Service Not Applicable

Fo @ B [eroee st from fars and vert coners.
gao e & ‘erify fans ame functional 6nd thet there is enough spece around the
Inginamen for ng
= Enurce ciean ing (4l sournes exnept Hydroine)
o o o COpen sratyzer @nd iemmove the ooorog
do0 o =& [ Tlean, e BaUTTA. (724K, BHG, PemGue and Goan
=]
L Re-instal souroe and oloss angkmsr,
Hydroiren Sourca
5aurca NOT b be abrashvely Saaned. N chleaning required ai 7R If 8
tR oo cecreass in perfanmancs is cheerved, r 0 the customer fhat

"arrents, insulators (repaller end extractor), axtractor lens, s papelier kny
iy nged o be replaced 1o restnne parlaimance. Hycroinart agunce should

It s v it Pt carier.

Fiters
Ao oa Rapiace AIMSH-2 Heliuen gas fiter (cofision cet gas) - If applicabie.
L Repincs RMEN-2 bitragen gas fiker calleion ol gas) - f appleatis,
o 0 & Replace RMEHY-2 Hydrogen gan fiter [Hydrolnert ard Jetoiear) — 0

i —|

Oo@ O @ 17072 - a5 Clean GS/ME Fiter (for He, N2 or N2 sartier) — ff mequies
BF o &

5190-9071 — Methane Das Fiker (01 systars] — If applcalis

Guicanee Gas filters need 0 be charged anly Hrequind (e dicaling Faps show coior changs, o F B Unhem
-nppfmmnns&u:mimh-ndunimmmledmnmmafmwms:hmwdhm'lmm $ b

Faasion A05, \nmed: July 3023

D Musiber OE4BEDETSY [ Cogngt .
1 Agiem Tachrningiss, inc -« Agilent
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Agitent
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Signature Page

Service Engineer Comments (optional)

if there are any spesific points you wish to note as part of parfarming the servioe review o
other iems of interast for the customer, pleese wiite in thes box

Service Verification

SErVnE RecLeg| Number Crane of Fary e Dornpletion
gonize L3 | Ao 6L a

Ferving Engihes Narne Custaimers Narme:

St gy R 7

Serveoe EnginesT Sorstm Toest nummber gl pages in his document

T

BT 408, et ol 7000
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Calibration Certificate

Certificate No.: 240111200101
Cilent name: UNITED ANALYST AND ENGINEERING CONBULTANT CO.LTD
Address: 3501 Udgemut &1, Sukhuemyll Boad,

Bprgchack, Frakharang, Sangeoh 10E0E

Page bl
Equipmant: oH Mator
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
1D Mo, UAEWAT 0TI2553
Qrdar No.; TR
Dperation Mo.: AEITEE-001
Date of Receipt: 27 February 1024
Date of Calibration: 11 March 2024
Calibrated by MrManss Somass Approvad by /ﬁé_
Spacanin { Me Pharasial Tusnjs §
Manmger, Divinicn of Calirwtion Lasratery
Darin of maun! 13 Mares 2004 for tha Tachnical gummm Tamn

Tien arssarimscan av fer o cosfisanas probssiiy of appmasmensy 0%
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Calibration Report

Corlificate No.; BTk A
Equipmeni 24 mated T
Marilactussr  BETTUER TOLEDD ndal BarsasEasy (H
Sarial o T Ty Swecr 2w
L LI LLAE AT Sl
Diatis o Calibwatian: A1 Mach MT6 Page 2 i
Lraatizn Chmrve Colmier Lubormny, Hammna fasg it
Ereoameni CandBion: Abiers Tempocwisrs | T34 ¢ 02 Mtmten Humitity: | %1 £ 8 ) %
Canarian of K Gond Camcram
Contiinn of his Rasaits ol Calbeaton
| G T el -0 - e Tastend Lseg T SRS TRARGETEEY BY UNTE MErelai) AAlgy Som e
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Calibration Report

Ceriificate No.: LS ]
Equipmunt: rr— Pamslgtion: 01 §H Vw
Warmisciesr  WETTUER TOLEDOD Mode Bemenk ey prv
Sarinl in Ut T Barchiop:
LY LA VAT TS
Db aif Callration: 11 b T Page 3ul®
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Calibration Report
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Erquiiprimsit:

Date of Calibratomn:

Irerionment kasonal Food rsmae
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Calibration Report
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&= DKSH

Cariificale Mo, cot2eniar Page2al 3

Calibration Results:
pH Scale
Inprat pH Mater Reading Uncestainty of
e i) Covarage Fachar s}
{miv} Erar (mv) {pH)
414 12 0.a0 [L5E 200
255 0,04 100 O] 20m
296 .20 200 056 2.00
v 0.36 300 056 2.0
178 062 4,00 ose 2.00
11832 18 3z 5.00 058 200
o 16 5 .16 600 058 200
o 0 0.00 7.00 058 2.00
5816 58 0.8 B0 056 2.00
“1ME32 1B 0.5 H.00 58 200
ATT4B AT 048 1000 056 200
-Z36E4 -236 064 11400 056 200
=206.8 <256 0.20 1200 58 200
-354.96 -355 .04 1300 0SB 200
41412 Ard 012 1400 se 200
[LTCT ST R
5T wung e ey s v s i e T
ol e Sl :
enaslumy
Delvering Growth - n dsia and Beyand. ERLFMLETT 14

Kol

€= DKSH

Certificate of Calibration

pH METER Cerfificate Na- CO7240167
Modet SevenEany Issuad Date: 9 Agri 2024
Saral No, for 0.} 1EHB25212 (LAEWAS. D0REE53)  Job Now  SWOSDO24208
Marudacturer: METTLER TOLEDO Page: 1of 3
Elsctrode Saril Mo 1156683 Model  IilabSoids Brand:  METTLER TOLEDO
Condtion In Condition

Cusiomer: Uniled Analyst and Engineering Consullant Company Limited

3 Soi Udomsuk 41 Sukhurmest Road,
Bangekak, Prakanong. Bangkaok 10260 Thailand

Emdronment Condition: Temperatuma 2 3 2 c
Hunricity 5 SeRH + 15 WRH
Calbration Place: Erwironment Laboratory, DKSH Technology Limited,

2533 Suknumyit Road, Bangchak,
Phrakhanang, Bangkok 10260 Thailand

Cafbwation By Misin, Orswan Khilaiphioi
Caiibration Date: o Aprd 2024

The Mathod used: n house mednod, CAL-W-54, base on ASTM E 70-07

Traceabiity. This cerlilicale is traceabie to 51 Unils. Samgks Test |8 assirsd hvough pmary

mesurement mathod Hamaed call, through CPacham Lid (ISQUEC 17034) Cartificate
Mo, B3E3TT, B31965, B31984 And pH Scale Iracealds 1o the 51 Lints maintained by
Natianal Instiiute of Metralegy (NIMT), Thaikmd through Industrial Faundatien
Elactical and Electronics Instiute Carlificats Mo, CAZOZINISIES

_ Owex -

(Miza Orawan  Khisiphiog {Mr. Mitinun Srinawian)
Porson in chamge Ausharized sigratony

Thi sarticas i maowd B Ui of s sccordg I e Fecsto Spees of Lists [9].  povides Ssombily of memm e s s
o el misrciand o s mrgnies reonet stwcdaid b

The mssurree Uncarsety staied is dw mgEanced arcerimnly which I8 Stered from: e rndars ety mulgded By e comge oo ) o
Frenvice m e b combowen of apeeoreaiely BT K & e i acoostenos wift e Guds D Dapyesioy & Usoeruny i Msssssred (GUM}

Thss rwaiiis vy b w¥wcind by dvesions from specfied concoes. The ety mede soh 1o e dess. ievies, cofrated o srrped. The g il s
P R M i L WEPEM) ARRITad) of AN Techackmy Lirres.

CRSH Taswriagy Linked
30 rRILI ST P PR R S AL O
33 Gt A, Bargctan Previtasors Rangkes 10681

et e enaslueuRu

Defiygning Growth - in Asi and Beyand. CAL-FRCIT-14 3 Aps S0

&= DKSH

Cariificats Mo.: CO7240167 Page3al 3
Practical slops and zero point*

Tha bme-paint calération using thres standad buffar sohitions; pH 4008 | pH § 585 and pH .507
-Duititg calibralion, display of pH metsr reading: pH4 00 , pH 7.00 and pH 10,01

Tha practics! slops of 1he pH electrods; ST (mvipH), 8637
Tha zern paind of the pH alactrode; 5.48 (pH)
Sample Tesi Results
Stantand Buffer Linit Urider Uncertainty of
Souton (oHI | Calibration tpry | e ML irarmant (o |CEreER Facor g

4.008 599 0018 0.0070 200
6085 .00 0015 0.0081 200
9057 1002 0.0 00074 a0

* Calimration Marknd * Mot TISHAccraditad * In this Carfioate hava baan incled for compinteniss.

Tha End of Certificate

1 B w11l
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Eguipmant: Digital Thermormeter with Prote
Wodal: SevanEasy pH
Sarial No.. 1230525212
Meamufachurer METTLER TOLEDO
10 M- LIAE MWAS 002553
Customan

&= DKSH

& Certificate of Calibration

Cerilicate No.; C15240373
lesued Date: 0B Apri 2024
Job Mo WO-D0024208
Fapa’ 1of2
Condiar.  In Conefiian

Unitad Analyst and Enginaening Corsutant Compary Limited
3 Bal Udomsuk 41 Sukhismil Rosd,

Bangckak, Prakanong, Bangkok 10260 Thaland

Environment Condition:  Temperature:  22°C & e

Husridity: GBI %ERH & 20 %RH
Vallape: ZoVAC £ 0%
Calibration Place: Thamma-Hygro Laboralory, DKSH Techrology Limited.
2553 Sukhurmyit Foad, Bangchak,
Phirakhanong, Banghkok 10260 Thelend
Calkbration By: Mr. Mateekarn Mitjil
Calibration Data: 09 April 2024
The Mathod usad: Ir hause method, CAL-WI-19, by comparision with standard thesmometar
Traceability: This certificate |8 raceabie o the Inemationsl Systam of Unil raintained by

Qualty Ratom Co. Lid. (OR) Cerificate Mo, QR23-1073

/)6'-'1:(

-
(WA, Plartnakarn hegjit)
Parsen In chamge

y

(Mr. Pramole. Rammong)
Aulherized sigratory

€= DKSH

Certificate No.: C15240373

Thin arificais s s the sriis of massuramant acconieg i e irisretonsl Sysie of Ui (5], 1 prosdes Sacestiy of
rreasuresen | immmaikonst or nenel simnsen o ohar scognaed nkoned sancar Ishoricring

The messuraman ynosriaindy sisied i fhe expended wrosrieiy shich i colsined e B viardend unceddsisly mupled by e
coveinge Tacior (k23] o peovide- & v of conddonos of approwimetely BN s deiervined in posdence wih The Guke i Expression of
Linceraiey in Measursrmem (GLAG

Trgssa tesitn My b aFusios by devidbons iom specled condions, Tra resuls reime ply o e Leme (e, saliomed o ampied
Tivw gt mhul et e nproxsned ssap in il wihaur pppeswsl of DRSS Tachnciogy Linied

i B w11

w1m
SIS s i e s e T T

THTY Fkm gt Enad ll-\rl-l Hambavey, foghoh §20e

Pore: B 2N PE)  Ev stpruieaerioh ne Wi wen the syl aeihs ey

Lena'rs‘himuqu

Dellvering Growih - in Asla and Beyoan EALFMC 114 00 Der 2022

&= pksH

c1s2a087
i Without Adustment
B3
o
[A
e
ai
+
L] £ -
e T
4 L
0.8
B2
0.4 T
- |
oan 80 oo 150 me o Elele) a0 «o aso a9
W =Liaran it Tavegainiur [T
Disiivering Growth — in Asia and Beyond, ,
enaslumugu

Page: 2of 2
Reference standard
Equ Certificate no Cal, date Naxi Cal dats
Drigilal Thermomiser with Probe QORI 0TI 2 May 23 2 May 24
Calibration Results:
Withaut Adjustment
Sensor Type: RTD Channgl; -
Dramaler (mim) £ Lengih [mmi): 1356 Immarsion {mmj: 110
Calivrals Ponl.("C| | 5TD. Reading [*C) | UUC. Reading ["C) |Comedion of UUC (*C}|  Urioeriainky £ *C)
150 1500 151 0050 LA7E
250 25,006 251 0008 LarE
35.0 35,004 35.0 0.0 L.O78
“The End of Ceriificate
A Retaiid U TAD Wik
T i e ol i
T Bkt Poncl Bogcint Peakcory, angot SERE '

Delivering Graw:h - i hsia and Beyand. AL NGB 1A 0 Dec. a0

€= DKSH

Certificate of Calibration

I L el
ey
Equipmend; CONDOUCTIVITY METER Certficabe Na. CA4240057
Mot Lab 855 Issumd Dats 11 Manch 2024
Serial No. (of 10L). 16300356 Job Mo WOLO0RA0HE
Manifacturer S Analytia Pagn tof 2
Electrodte Sertal Mo, 16070067 Modet . LF413T Brand . 5l Anstylic
Condion: In Condiian
Cusomar: Linited Analysl and Engineering Consadlant Company Limited
3 Soi Udomswk 41 Sukhumvit Road,
Bangchkak, Prakanong, Bangkok 10260 Thatland
Erwironmanrd Condition; Tempesature 23 © & 2 “c
Humiday 80 WRH 3 15 %RH
Calibration Placs; Environment Laborstory, DKSH Technology Limited
2533 Sukhurmvit Road, Bangchak,
Phrakhanong, Bangkok 10280 Thailand
Calibration By: Wr. Pongpisut Suabohaniba
Calibragion Dabec 1 March 224
Tha bathod used: In houge methad, CAL-WI-4%. base on ASTM D 1125-14 and D 5307-14
Tracasbiity: Thes cerificats 8 traceabls 1o the 5 Uinits malmamen by GRM of MIST(SAM)

through CPA gham Co,, Lit {IS0AEC 17034) Certificate No. 960753, 8a0501
E9D593

Heoiges

(M Pongpisit Susbahantia)

S

M Milinun Sahawan)

Person in charge Aulhirized signatary

ThE seFicawm & el e i of MResEmEnd Sosontry |2 e et Syaten = Unee 8] 1 prinides. Wocssstty of resssrmTern 1 erhend b of
mpnmw“mml-ﬂ'ﬂm

ThE TARLTITAr] URCETIINTYY BEINSd W - e e L ety sl by e gy ey (e L
m.mewmm||-mzm-mmm=:q—mmnnm¢+u—nm-lcunu|

TRASE SEHAY MY U BN By thsptn St pRcE b e THs et e vy b 42 M vt xlseeind o saenched. Tha ruscel urest st i
vl soenl @ A8 wrhosl el of DM Tertmioos Lrveer

e Brnso el e

Limaten
A AL SR A W T T [T TSRy 1EEED
L e o R
Frarm +85 000 1000 Emad i WRLELE W

wenanslumuny
Pelivwring Growtn - in Asls and Beyond GAL-FM- 13 g 200
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Cerlificate Mo, C2430087 Page: Zaf2
Calibration Results:
Before Adjustmeni
Szandard Uit Undar Calibralion Cowvaraga Factor
Carraction Urertanty { £ )
Candipciniy Solubon Rearing (k]
25.000 p8iem T ey 1100 pSiom an E pSem
M0 Siom 1478 piim 150 siem 20 1] jhlem
ma maiam 1084 misom 29 maEium 2.00 DEF mEm
Afler Adgestmant ,  al 93 pRCm
Standan Uit Under Calration Coyerage Factar
ATt Uincertainty | )
Canduclivity Saluion Reading (L%
WO ESlem 268 Sitm 0000 piiem 0 ozl uBiem
141349 S 1913 Hstem a4 ESem 200 20 uSiem
Mma m&am 11757 maim s M 200 0&7 mé&inm

The End of Certificate

i Beraa s mETwIal THEe
e Taa

i rueectn evedam et Mmreserase 00
IEANE Beadurwad Ll '
Fhocs o0 I8 TR Ereit ek calbraaor(indy miv Webaile e A ey S e
ionanslumugy
Duliudwing Groouth - i Asia and Seyond. CALFM-CS 12 oo 203

CartMo. @ B4CH1115

Page.: 2of2
ndition of this calibeation resull
1. Refersnce Standard instruments -
Instruments Sarial Na. 1D N Certificate No. Due date
1) Tharme-Hygrogeagin 1103328 13IECHHD 24H13T2 12 Mily 2028
2) Electronic Batanos 1126143764 FHORCDI 222 20 Feb 2025

- This Certficatinn is impsssda 1 8] Thenugh! Technalogy Promoton Assocerton (Thesiand - Japan)

2 Slardard Materal ; The Farmazin suspansian has besn prepared gravimetric fram

Watarial Manufacturer Lot Mo, Assay
1} Heamathylenstatraming HIMED!A QUODLEHEE T 23,65%
2) Hydraznli Sulfaie HIMEDIA, 0010522014 8,400,
3. This certificabe is valid oly o the iiem cafibraied on date and piacs of calibration,
Calilration result

Performing five - Formaszin suspension standard curve by wsing 0,20,900, 400 800 NTU
Turbidity Mater Sarlal Mumber : 112050107

Standard UUC* Reading Uncartainty of Covarage
Farmazine suspansion Measuramant Factor
[NTU} (NTU ) [EL LI'E] k

o .00 ouonal 206
) 202 0.3 200
i1 100 .75 200
400 401 ] 208
8O0 B R 247

Remark - ULE* = Unit Undar Callbrathon
= NTU = Nephalomatric Turbidity Unkis

Tha reparies] uncersinty of messuremeni was based on 8 standard uncerainty multioied by a coveraps
factor &, praviding a lewal of confidance of approsimataly 95 %

-olka-

wonaslumuay

TECHNOLOGY PROMOTION ASSOCIATION [THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53078 PATTANAKARN ROAD 501 18, SUANLLIANG, SUAKLLANG BANGROK 10850
TELO-2717-3000-20 FAXL0-2715-048d

Certificate of Calibration CartNo.: 24041118

Page.: 1of2
Equipment : Turtidily Meter
Manufscturer : Crakion
Model - T100IR
Serial No, - 11050017
0. N, @ UAE WAT 058/2583
Condition As-Recaived: Used lbem
Recalvad Dats ! 08 Saptember 2024
Calibration Date - D8 Saplember X124
Refarence : 2808-0T7DSC-1
Submitied by Lintted Anatyst and Enginesning Consultant Ca.,Lid.
3 5ol Udamsuk 41, Sukhumiit Rosd,
Bangchak, Phrakhanong, Banghok 10250
Amblant Tamparaiee ; (28t 25 O
Ralative Humidity | (50 = 300 %
Calibration Procedurs | In - hause muethod | GP-CH11
Direct messuremant by
using Farmazin slandard soiusion
Calibrated by : Walalak Sirilhesn
S.
Approved by o
Apprioyd Signatany
[ | Urnopptel Maractal
{  } Panpan Paipim
i/} Baithis Maangma
Inswes Dt : & Saptamber 2024
The Uncertainting ane for o confidence probability of appraximately 25%
e caribente miay rart Lt inprotucost ottwr {Rar in full macejs wif s ey s e
Approval of the read of Cabbaion §nd Testng Epuipmen Bereces
.
eneslumunu

TS
e
TIUHNOLOGY PROMOTION ASSOCTATION (THAILANDL JAPAN) ilﬁ;ﬁ;
. - e o
CMMIBATE SERY BCES d DU ENT CALIILCTION AN TR =
BALd PATT AMAKARN N4 el
TEL®

Y

wiles

o

A L L, LN A AT
TR0 AN 0710

HRO-THRE
et -

Cort. No.: 24T

Certificate of Calibration Pl 8212
EquipamLL BOO Inssmatee
Manutacturer ; =
Madul - v
Serlal No. = 1IURCAS 1201
Lk UIAE A0 D156
Subiittod by : e e e e o

3 Soi Uelomauk 41, Sukhumyil FRoad,

Banghok 10080

Location | Lab Floar 2

Rocalved Ordor : 10 Fabnary 2094

Calibration Date : 10 February 2024

Ambiert Temperaturs - (2xi0) e

Rotative Humidity : [ 50&30 )%

Calibrated by 1 Tawaichal Pama

Agproved by : C’_}:_TZE'.’;’_‘-{LL—‘
Apancred Signatory

| ) Pamininpe Tamayas

| o Unrepphsl Harsshai

| | St i

Issus Oats : 18 Fatiruary 2024

Tt Uiwirtadntlis are Niw i confidemos protabdlily of apgrosinslily 85%




Equipment : BOD Incubator Cait. Moo S4THE0T
Candition As-Received | Lisad Ham Page: 3of 3
Rifurence F0R02I0C1
Resuit of Calibration = [ %} Wisout Adjustment
Fupetion of UG | Tamparatun Source
Fresh air setting : ht dvcailable
Callbratien| UUC* | UUC* | Temperature | Temperature | Overadl |Covarags]
Paint | Soiting | Reading stability uniformity  |Varialion| Facsar
e O e (2'G) 1'c) (G [
0.0 1 | a8 037 [X53 14 ]
Callbralion Mansured Temperatine | G |
Poit Posiian
(3] 1 [ 2T a1 &« T« T & T 7 T & [9mfy] (+c)
0 | 19673 | o808 | M3z2 | 1eee | 18815 [ 18585 | 1earz | 1a568 | 1865 0.58

Avarage® : Tha sversgs of 30 vakies | ssch posilion
Temparatune stability - One-half of the grestess © af BTy 0N BANGF,
‘Tamparatine wnilormily | The masmum dfeencs of messed lEmperalures 8l sy semons and the messored
Iemparature at the referenca |ocation which are observed & tha ssme Bma o al as clese an observalion Sme as
possbie o dabeming e iemparaiume paiben or hamogensity within i chamber under steady-stas condibions.
Cvarall Variation © Th Difenence of e mixinum and moimum messored iemperatures ooghout chsemvation.

UUC* @ Unil Urder

Cabtration

hicha | Tha reportsd uncartiinly of messurement wae indudsd stabiity and exduded uniformity .

The: eperisd unceriainty of measurement was bassd on a standard uroertaingy mutiplied by 3 coverags
factor k. provicing a |evel of canfidence of apprasmatety. 95 %.

~ala-

lﬂnﬁl‘]‘l‘lﬂm

TECHROLODGY PROMOTION ASSOCIATION (THAILAND-JAFAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIFRATION AND TESTING SERVICES

A4 PATTAMAKAKN BOWD S01 TR SUANLLANC, SUAURE LA RO BANCOR H2E0
TEL, -I7E7-3000 FAX. (HITI58484

Cart.Mo.: 24TWaa
Page.: 1 of 2
Certificate of Testing
Equipemant : o Muter
Manufactures | Y&
Modal - 5100
Serial No. : 118 101853
10 N, = UAE.WAD DIA554
Recaived Date ; 20 Fetruary 2024
Test Dade : 21 Fabruary 2024
Rfarsncs | 2802-062908C-1
Bubmitied by : Uniied Anadysl and Enginsering Consukant Co Lid

3 5a Udamsuk 41, Sukhurmdl Rosd, Bangchss,
Prskhanong, Bangkok 10260

Labaratory G ] T (2BL6)°C
Hiamichty 150300 %
Test Procedure @ I - house method < CP-CHE

Iy Comparsan Techniqua with Azics Moditcaton Methoo

Teston by | Walskk Srmoan
Approved by S"ﬂlp
Apptaed Signastany

[ ) Parhippa Tameyskul
| ] Unrapphal Harachal
(/1 8smip Meargmal

Issue Cwte © 22 February 2124

wnluemuguy

Eguipmant : BOD incutabar
Condlifon As-Received 1 Used Bam
Referencs : 2402-02340C-1
Proceduse Ussd -
Calbvation waie conducled using calibralion procedure CP-O0TC2 besed on TLAS G-20 accondng fo dinect
measurement method with Data Acousition whéch connactad with Resistancs Tamparatine Datectar [ RTD )
The lemporature scale wsed was based on ITS-00.
Condition of this result of calibration
1. Refarenca standard instrumant-

Ingtrymeny SarigiMo,  Cart No. Tragatle Due Oate
1) Dain Asquisiion MYESOD311  ZaLhzOR P 27 Ooc 2024

2 This cortficate & vakd oty 10 Iha tem caibraled on dess and place of caiibralion.
3. This certilicafion is tracaabie in the imemalionsl Sysiem of Urst.
Remuark © TPA : Teshnology Promation Association | Thalland - Japan |

Rasult of Call = L5 Wikl Adjustme
Function of LUC* | Tamperatire Souroe
Frash air setiing : Mot Avaitatis Enwironment during calibration
i Finishod
Temp. (T | = 3
REL Humid, | % ) T 5
2 L AG Supsily | Yol 23 M
) ]
1 g
o
H [z
2t k)
H L
BT A
Wil a'uﬁ';#- Od-b
Ta
Prabe nstallation Datails : Dimansian of Chamber :
a= 0 em D= ez m
b= W oem W= 12 m
g W o H= 12 m

Capacity= 088 m"

Cort. Mo 24TWER
Page: 2af2

Condition of this resull of callbration

1. Refarance Stardard ingtniments -
This B o the i Sysean of Ut theough the refenence standands
labaxatory of Industial Cailbration Canier, Technoiogy Promotion Asseciation (Thadand-Japsn)

Instrymants SarlNo,  IDNo.  Conificatebo.  DusOute
1. Bunstie . 230310 FI0CANTZ 22 Mar 2025
2. Balanca 14233831 TINRCO01 2IMPALE 16 July 7024
2. Blandard Material :
Matarial Manulagtyrar LatNo. ABgay
Sadium Thiosufate pentahydiate Marc AN TERIIE 100.2%

Resutt | Dissalved Oxypon Meter Adjustmant With Air 100 %
Dizsolved Cxypon Probe No.:  22R100125

Titration Mathod DO Meter
Stai
lAzide Modifization Mathod) Reading tefetFayiion
(mpL) (mael} {mig'L}
820 aie T.0055

This report was cerilied anly for the instrumaens wa WEledl is lowable 1o use far shudy
Inteenit 1 uge for adverfising and redeimsl purpobs is protvbited This rapor may nol Be reoroduced
oifesr in fullwithout wiithan spgecval of the laboraiony

wnealueiunil



Equipmesi :
Mutur Muolel ©

Tube Heuter ;
Temperature Runge ©
Mumafuetarer :

Condition As-Received |

Ambient Temperniure =

Cuslomer naine ¢

Becolved date :
Cadibrude dube ©

Tssue dato :

Calibrated Locstion :
Calibration Procedure :

Calibrated by :

mlINHkN NN Hanna Instruments (Thailand) L. <5500,

],nsﬂ-uments ATET-68 S Bairhd, 4, Rar Rl

s

et L
sEcEEmiTEE

i
e
Fluayiung, Hanghiok D310 Tol 025014154 Fan: 925414194 m.\ ”"T:m ': e

Certificate Mo, - HIT-2417-0568

Page: Eof 2
CERTIFICATE OF CALIBRATION
COT Test Tobe Heater
HEEMa80(-02 Serial Mo, 1 1141807
2% Vinl Capucity Resotutioe ¢ w’c

10w 160Y°C Temperniure of Reactlon ; 15070

Haonma Instrumeiis M o 2 Romania
Used Prouset Rederence © REZ40681
i) Retntive Humbdiiy ¢ (50 15PGRH

Uniesxd Analyat snd Engineerang Consubiant Ca., Lid.

1 Sai Uilemsuk 41, Sulbumyvit R, Banghak,

Phrnkhaneng, Banpkok 1260

22 Agril 2024

23 April 2024

25 Apail 2024

Hitirss Instruemenss { Thailend) Ll

This calibyator was conducsed by asimg in-house; calihetion procedure
CP-04 by uming certified ndfenmece standant instruments.

o s, Pichis Perthong Apgraved byt

e
= 'f' 7

0 M, Chammaroag Soinak Mr. Anan Sawnnebaisakul
Amnibored Sigradney

THANNA

ITiilFuireeTis
i FREsaral| | b

“Thiis certificate was cexfified only foe the Lusitenent we calibmisd
[has rvale o ealibration wes found sccurste on date und place of calfheation only.

** Thes cenifieate may mol bs reproduced other than m full. excopt witl the prior wrinen **

appeoval af the head of Hanna [nstrument (Thadland). ! '

Q8 Servives Co_Lid
DQE Sumices 42 Soi Laciprae- Wiighir 55, Ladpran-Winghin Ril, Ludkus, Ladpes, Bughok 10230
Phiinng {-+65 (12 538 2054, Esiar] | darearyicasiiniigmail com s
CERTIFICATE OF CALIBRATION
Certifieate No, : 5P24-018 Page 1of5
Castomer Umited Amalys and Engineeriig Consultant Co, Lad, (Head Office)
Address 3 3 Soi Udomsuk 41, Sukbnmvit Raod, Bangchak, Phmkhaneng, Bangkok 10260

Loeation of ealibration @ Labomtory 313

Cenificate Mo, - HIT-2417-056§

IR

instruments
Page:2of 2
Condition of this callbration result;
Hefermace Skincand Imstruments © This certifacation is tmeeable ta fhe inmational it of unit meistsmned droagh
Insiruments Midel Sertal Mo, | Certificate Now Traceable
Dlatn Adyalsition Swiich Unic HOTHA MY4H065265 | WEII0T-164-1 WE Elecric Co., Linl.
Teehnalugy Premotim
Dligttsil Theermer Hygromeler HT-7715D ALDTIEE M4

Adsoition {Thiilund-Japani

Caliberntion Besultz
Memsyrement Temperatare Source Accuracy for COD Reagtor
Capucity Nominal Value Averagze Valoe Uneertainty of Messuremin
{Wialy g ("¢ (& 2wl
35 Vial 18040 [E1X 043
Linie + 0
i1a) 1A (3A1 Ma | (A
12559400 149,249 148 850 134042 149,086
[41: 4] [ ] (3R [£1:3] [E3:1]
149.724 149.578 149852 150100 1507
CECH 2CH (3N (€ (] [SCH
149,863 | 49,799 151735 [ELESN 149.977
(NEi) {200 (3033 e }] L3 ]
L@.s50 149 &56 149958 143744 | 149E1R
tEl 1IE] {3E) (4E| | LSE}
1301084 149385 149,351 l49.871 49654,

Figue: Shows the location of the tempersure soance.

Thet refiintT amcertninty of tieasinrment was hased on 0 standand incertzinty multiplied by 2 conversge facsar 4= 2,
proviilag o bevel af canfilence of approsiemstely 55%

** End of cemficare **

1nnarsluenuay |

DIOE Services T Lk
DOE ¢ icas 725 LadrarWanghis 55, Ladsea-Wangain Rd. Ladprao, Ladpran, Bangkok 10250

Equipment © UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 6l)

Serinl No. : MY15410009

1D Ne.: UAE, WAT 020/2558
Received Date : 7 My 2024

Calibration Date: 7 May 2024

Tsse Dhate : 9 Moy 2024

Condltion Imsirumeni :  Good

Calibrated by : ﬂu}ﬂ‘r Approved by : ofaTdh
1 Mr Tanwaut Rittidac ) { Mx. Chonthichs Swngngern )
Tochnical Managor Cpaalisy Mannger

Thee calibiniem el i nppied pely o e above ol | raded ey s o frersd sccewe an shirvn on deie sad place of cibratios sily .

Tha resssussren: camehilty of e iraiory sad (s Taebiiy 10 revogn o salioaal siandasis ped 1 e yen o) i
izasiarris by, This cortificale resy scl b reprodisd ey thas in S8 vy wih e g w e spprral of i DGR Sorve U Lid

wonanslaieumL.

Plone + +#6 012 538 2054, Email | dgeservasesinfoiigmall com s
REPORT OF CALIBRATION
Certificate No.:  SP24-D18 Puge 2.0l §
Enviranment Condition : Ambicnt Temperature 2545
Relutive umidity 55 & 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materinls :

Material Senal No. Certificate No. Diuse date
Absphance Standand set 25760 113663 25 October 2025
Absnbance Standed set 25757 115638 25 Dctober 2025
Wavelength Staniard set 25806 113657 25 October 2025
‘Winvelengsh Stamnidand sl 25758 113665 25 Oetober 2025

Tracenbility | This certification is traceahle 1o the International System of Unit maintained at National -

Institute of Standands and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC 15 nm
Scan Speed of UUC : 60 anyimin

Sean Interval of ULUC 0I5 nm.
Resolution of ULC : P iz 00001 Abs.

Wovelength 01 mm

tonanslainaung



DOE Servhees O Lk DQE Serviees O, Lal
DQE 32 S0l Lisdgran-Wanghln 5%, Ladpms-Wanghin Rit, Ladpem, Laderan, Banghok 10230 DOE y 12 Sk Laidpras Winghln 37, Ladjeso-Winghs R4, Lodeen, Ladpean, Bangkok 12310
Services Services
Puiie | Hi6 {112 S38 1084, Finall - dyeseryicssin iy com e Pihonig - 6 1012 538 20154, Email © dqsserviessinfodignisd som e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of5 Cerilficate No. 1 SF24-018 Page 4of 5
Calibration Results : Without adjastment Photometric Accaracy :
Wavebengih CHMs Values | ULC Resiling ‘Correction Uncerizimty Coverags factor
Photomeiric Accuracy :
(mm) (Alx) {Ahs) {Abs} (Abs) &
Wavebength CRMs Valmes UUC Residing Correction Umcertainty Covernge fuclar 00000 0.0000 0.0000 0.0050 2.00
s
{mm.} {Abs) {Ahs) [ADs) {Abay L3 07469 07435 00034 00057 2,00
Q00 0.0000 oo Donze L0 0.0000 0.0000 0,000 0.0050 200
i 0.5780 0.5747 0.0033 0.0031 200 7 —— —_— Qs —_— 00
10484 10438 00046 00029 200 01,0000 0,0000 00000 0.0050 2.00
313
FIBIE i [pAs D0 ) 02919 0.2907 00012 0,005 200
0.0000 2.0000 0.0000 0.0024 200 e Py G 0050 200
4l 05595 02581 onat4 004 m i 0.6430 0.6402 00028 0.0055 2.00
1.0239 10231 0.0008 0.0035 2.00
21230 21219 ooar {008 00
00000 00000 00000 002 2.00
= 10,5230 05184 0.0046 00030 2.00
09633 09614 0001y o029 Zl
19753 19731 000X OO .00
00000 0,000 0,0000 (L002R 200
Sk 5181 05150 0,0031 0,003 1 200
10002 0.9964 00038 L0033 .00
19973 19914 00059 LO0ER 200
(LN 004K 0.0000 (L0028 200
- 05517 05485 00032 00030 2.00
10803 10772 00031 {0030 200
20373 20003 00080 (L0080 200
L0000 L0000 00000 0,002 2,00
T 0.5591 015565 0.0026 o003l 2.00
10518 10482 00036 L0030 200
14274 19202 00072 00079 200
. .
lendaslueauay tenagslumauey
DO Servies Co_Lul
B orvicas 2 et Mmgtin 1 Laterse Wimghin B, Lfmaos Tt Renghal 102 TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
Ty oy ik porio B GOAPORATE SERVIGES 3: DOLIIPMENT CALIBRATION AND TEGTING SERVICES
e dyeservicesndaiigmal com ] 53404 BATTRRAKARIN FOAD 500 18, SUANLLANG, SUARLLIAKG RANGHOK 16250 st ]
TEL 0-717-0000-25 FAX.D- 2710844 it
REPORT OF CALIBRATION
Certiflcite No. : SP24-018 FPuge 5of§
Cart.No.: 24Mkzas
Certificate of Calibration
Wavelengih Accurncy 1 Page: 1af3
CRMs Values ULIC Resding Carrection Uncertainty Covernge Iaclor
{mm) (LN {mm.} (mm.) L Equipment - Elmctronic Baiants
2472 2.0 -0.28 018 200
2045 105 o 018 200 i s My Tl
IETH w19 008 018 200 Wi © XERz08
3406 358 .16 o1 00 Satial No. | CA176I5043
36093 e s 43 AL 2,00
10 No, 1 LAE.WAS. 01212564
A15.59 Al i 0% 200
— - - - 00 Submisted by : Uil Anatyet and Engiresring Consultant Ca, Lid.
3 Soi Udomsuk £1, Sukhumyit Road,
453 66 4833 036 0 200 Barchas, Phrmkhanarg,
48002 120k ux o8 100 Do el
536,59 5360 s 0.1% 200 Location : Balanoe Room (108)
aIneE 87 -am 018 200 ki 4 K i
43138 408 .58 018 100 Calibration Date : 11 May 2024
ATL30 aT24 i 018 200 i el 15 Coa0G
Ratative Humidity : 30 % 10 80 %
s12.47 137 an 0.18 200
Calibratad by Kl Ruttanagrapachal
528 4% 20,1 amn 0.18 200 (}_
£ E X X} JK h
57847 ST3S 033 1% 200 AR B G
SB35 sE52 05 030 1 Approved Bgnatary
Poripan P
4,40 6851 070 018 100 : :sm hm:'p'""
40,72 414 8% 0.20 200 [ ) Kumehi Frompoat
14855 T40.1 055 0.8 100
BT, 03 073 o 018 200 Isgus Date ; 18 May 2034
W28 0 AL w18 100

Femark - UUC = Link Uler Cllation:

The Uncartaintian are for a confdance prabability of aparoximatsly 95%

B = M Avemivie Thie eRmihcila Mg wid bei nifrrodated fter b o A, secapd wilh The prier il
- The rea eapanied ancerisin of messsremen U s axisd m the wandend unoesiney of seasuromen: msfopliod b e sovemge faor § . Apprial ol $1e haad of Gomorace Sarvoes 3 | Eqedpment Cal tirstion sre) Tastieq Barvises
whi far a nonmal - g i

* e i TISD dweredied

- Eud of Cenificate - wnanglusauns, naslumunu



Equipmant : Elsgironic Balarcs
Condition As-Risceived :  Used llem
Reference - 2405-MBH0C-2
Procedure used :-

Calibraton were conducied using in-house caibndion procedure CP-DBI bessd on LUKAS LAB 14
areording 1o direct maasurement malhod aparst standard weipht.

Cort.Mo,: 24MMZ93
Page: 2 of 3

Condition af this calibiration
1, Risferancs stamdard inatruments:-
Modal Sorial Mo [OMo,  Testroport o, Bus data
1) Sterdard Weight S=t (E2) 158384 24053 FORCHOT MM-0013:34 25 Jan 206
2. This cerfificals is vaid only b the Hem calbrabed on date and place of callrsiin.
3. This resull of calibration was made on requasied a1 the ot spacified by Custmer,
4. This serlificate is net certiied far ey commarncial ranasction.
5. This cerlilication is tracesk to the Insmstons Systam of Lt
Result of callomtion | | Wilhoul Adjustment | " ) Afar Adusiment By Intamal Callration
Ranga capacity © L g W 20 g Resoluion 0O0CT q
Bafora Adjustmant ©
Balance Measurement Coverage
Applied Weight Reading Cotraction Uniadsinty Eactor
fal ia) L1 {xmg) (k)
100 1000000 0.0000 027 203
200 200000 -0.0001 a3 2
After Adjustmant :
1. Datarmination of the standard daviaticn of weighing machina (n=10)
Applied Weight Standard Deviation
{al of Reading (9 )
100 £.00007
200 [L.000a7
'
nanslumungu
P
N A
- amErrrEsudms pltdaarUlenes
l l I LA S R U TR RS ANSSUE TS »q“/’"\/:\\
e Fourslmen for kel Ceartperent Matond Foed it kel

E -TI}:
e FoOOO NAema Laboraory Sevece Cores n\:‘!flll‘?ﬂ

Calibration Certificate

17Oas
08

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SO UDOMSUK 41, SUKHUMVIT ROAD,

Banachack, Prakhancna, Bangkok 10260

Fage Lota

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: XSR2050U
Serial No.: C210685394
ID No.: UAE.WAD.D10/ 2565
Order No.: 2402783
Operation No.: 2402283-002
Date of Receipt: 2 April 2024

Date of Calibration: 2 apnil 2024

Calibrated by Mrierswut srapawtiipong  Approved by ﬁ
Sclentist { MrPheraphnt Tuanjit |
Mamager, Dévision of Calibeation Laboratory

Data of Essie] 5 April 2024 Respomsible for the Technical Manngemeni Taam

The uiuitaintes ar far & idity af appr 95%

Ths Cenificme is lsued i somordsnce wih the ondtans of scrediision geasbed Iy the Tha Latarainy. Acmdiatnn Sthome:
whih hiss pessssnd Dhe Sasuament Grjiabiily of e lanaratnny and &5 tracsabiny (o Moozt Patonal sandaics ang o e
uriis gF measigment reakzed at i cormeponding nefions! anderos aboraiony. The ceriféaie may ot be: reproducsd oiher
than i Tl escept with the pror wrsten approval of the Kational Fpod Insbiute

FC5-00 Sewisan: 06 Daes 20-04-65

-
n I SEFFTIERLATRLM O aartaTLia s

o waeey PO rkattial Lateratery Semac

i Elscirone Bmnze Cart.No.: 24MK2E3
Condition As-Recelved :  Lisad [tam Page: 3al 3
Hatarancs ; P40E-01HE00-2
Ragult of calibration
2. Effoct of off canter inading
A mass af 100 g was placed to vanous pasiian on the pan, =
The wesghing machine reading amor chtained s given in tha tabis L]
Maximum differance batesan
Foslilon 1 Position 2 Positiond  Posiibon 4 Position 5 off-<center and central loading
tal La) ta) la) ta} ta)
+0L000E 1,0001 00000 +0.000F 0.0000 00003
3. Beganure from naminal valug
Balancs Mansuramant Coverage
Applied Weight Roating Comoctlan  Uncartalnty Eactor
ial [E:] (g} {£mg) ki
Undoad 00000 0.0000 o5 213
1 1.0000 0.0000 15 13
§ 50000 01,000 0% 213
0 100008 00000 VRES i1
20 20,0000 0,000 o 203
50 50,0001 0,000 ni% 208
L] EO.000 £0.0001 Bis 204
80 OO0 Salle o] oar 2
100 100,000 -0.0002 oar 2403
120 120, 0001 00001 o2% Fl
200 200,001 R 031 2

Tha repaned uncertamty of maasurement was based on @ standand uncertmrty multiplied by & coverage
fmctar k . providing a leyed of confidance of appraximaely 98 %

-olha-

lﬂﬂﬂ'lihim‘t.lﬂﬂ

A Y Lol il Al

Foundanon for s Developrme s anoral Food Psitue TI81-TIS TTEs
EACmRATIEN oinY

Calibration Report

Certificate No.: 2402283-002-01
Enyuipment: Elsetveni Salaser Manufacteren:  MCTTLER TOLR0
Modek  REHIDENN Resalitiom (100001 g7 00901 g
Serial Moo C11DEESIS TOMG, | USE WRD D11V IEGY
Espaiity 132§
Data of C i 1 Al J014 Page3eia
Environment Conditian:  amiiee Tempeaters: 245 03 T ety madey; 47K LE
‘Mace of Calilwation: Ly, ((HTTED AMALYET Al FRAQiMEERING CORSLLTRAT 00, LTD
Conditson of Equipment: G Coatonon
Condition of This Results of Calibration

1 Cakrrmoe Hethos W Mottt WPADOT e Fasse Mateod beoed on WKAS Lah 14 0019
2. ligfurwses Srdandy

Beferencs Standard  Mogel  SerfalNo  Calibrated By Certificate Mo, Due Dale

Saencierd Wbl Clbes £ {orag L 200y BRBSSATSTY o M0 W Apn mad
Instrument Mol SerialNo,  Calbrated By Certificate Mg,  Dus Date
Thermo-{iygrg Wecer W KT 008 ity Réture QRM43 A Fetroary MI2E

A T entrhean & tacaisls s S LAET
4. Ths covsheatd was Centified ory N the nstrament s calaratnd
B, Thin resat ol Geilbeastam e iinm st os shom o S and e of Caisoadn o,

Callbration Results:
1. Repeatability of Reading:
| Mommsivane () Sannt Devisyon of Exseng foi
i - BSOS L
| o 00900052
) U DoCDEe
| =0 [0S

2. Off-Canter Error;
& e ol 100 @ we placesl and mpved 05 wafi0ag FoRE0n T peny
Thi bokace tembreg pikarmd s g o e A

t g 1|t gt )¢ g ¥p¢ g 3|4 @ 1/ 0.9 §} T ()
oo | jbe e] ﬂq?_‘—',!;lll_“m inaooo | s ooy | B.0008 ﬁ_

FLEA01T Aoweaen: 31 Daly: 200485
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Senes Carter ERETRHATIO Bl

Calibration Report

Cestificate Na.: 1402283-002-01

Equipmant: Pirtrore: Habers Mmefactew:  SETTLER TORECH
Hndel: SIS Amaslution:  00090] g/ 16001 §
Berial W CTIGIRTH TO Mg LR WA DS
Capaity IW g
Dabe of T 2 apedl 2034 Page Jof 4

Calibration Results:  (Continwed)

Lalibration Range: a-B0g

Calibration Adjustment: |nternal Calkratos

3. Departure from Mominal Value: {Range: 0- 8 g | Resofution: 000001 g )

RO v Scanzan Wale Aapiage Readng Comemon nrceTmnGy Covespge: Fecior
La ] Ll L3l I | I | [}
vl 80000 30000 [T ] £ 0030036 20
oo 290100 29014| 000001 0 0020038 im

(L] 23T 1A 1130 1 00s0rE: A
B il Gl O 1 300 0 I000ES 40
BE 49996 S0 1100y 10050056 i
& 21011 210 f.m; .0 i 208
&5 BB LB 0 mainE 0514 108
| 100000 IR 000000 000018 P, -
L 1 Joumery Lp00m) sy HumeT? 200
5 L0y L2000 U 9o £.000029 108
0 13 00008 10 09O L= LS 130
28 il kT I {18000 S.0000E} 1.8
] 30 00HO 30 00001 oy £.0000 im
11 050001 20 go] o) 8 bndgea 300
1] BIGO0GEE U TE] HOE [ ¥ 100

=012 Revsotn O] Dbe 200405

P
'f,,@af
Calibration Certificate
Certificate No.: I500116-001-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT €0, LTD
Address: 3 Sai Udemsuh 41, Sukhumyt Road,
JTEL]
Page1et 3
Equlpment: CHAMBER [Hot Air Dven]
Manufacturer: HEMMERT
Model: UFES
Serial No.: B8 1666
ID Ne.: UAEWAD.0I7 /2555
Order No.: IS0OLLE
Oparation No.: I500116-001
Date of Receipt: 8 Octoher 2024
Date of Callbration: B Detober 2034
Calibrated by M Yothin Charsensuke Approved by &
Seiuntist [ Mr.Pheraphat Tuangit }
M Divisinn of Cal L ¥
Dol Tugime 15 October 2024 Respansible far the Technical Managamant Taam
Thee arefora by of mpproximately 95 %,

Thvs Centifiaty & issued i Acconance win Mo conditions of sorediabon granted ty The The Laborstory  Acradighon schams
which hass assrsed the messurement cepabibty of the. eborstony and @ Tacsaiabiy 10 mecogmiad rational standands and o Be unis
of mensorerment resieed gt the comsponing netirs: manviants lboratory, This cerificabe may not be reproguced other then # fd
BaCHL WAIT T 410 WIS BopoweE of the Mol Sood Instecte:

FC500% Aevaion: & Dare JO-04-08

Vi
N

S el s atsilEaarmdlaTns

Fpl ST T B T A T LS T T
Frurdsion for rohusing Dewicprme s Sustensl Food el il v

Calibration Report

Certificate No.: 2402283-001-01

Equipment; [T —— Musdacturar  METTLER POLEDY
Medal:  EWLINGY Mmbgiubian: 000001 g 00001 §
Sanwi Mo AT O W URE WAy 3AAE
Capacty:  §70 g
Date of G 7 Apri juds Paguduf 4

Calibrotion Results:  {Continued)
Callbiption Ringe: BL- 200G
Cﬂlhnﬂmﬂmz Enternal Cabbraton

X Departure From Mominal Value: (Range: 81 - 200 g | Fesokition: 00001 g §

g ake Ssancar ke Fmenge fiendig Cremon ey Cowermge Farior
L g | L= 1 £ 3.3 I} (42§ | L
a0 0 00088 300001 0 0000 L.00015 200
10 B0.0000H 1000901 [ SR L
L A 10000} At Gk b So0mis L
13 LT RO 1300000 L] LR, P .00
= 3000010 ] o s rm
jE] a4ii.0oin4 10 o b 200040 ]
15 PE ] 150 0004 LA & maa L
16 poooon | oo o Sy rm
1 1082 170000 000 20023 P! ]
X0 200 00015 2y som 000 | 2maTy im

PRIy S MERLIENET ) DRSS O A SOVRIE §rCETTREY ATt by B FVOAgE ferer & rowiding 3

The reportes
vl of COTROENEE 3 ANETMTIREY 95 ﬁ—
JENENEN, ' ——

5012 R 01 Dt J00-04-65
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Calibration Report
Certificats No.t FE00 1 6-001 -0
Egulgmant: CHAMBER {Hot Air Cven]
Maodel UFES Sennl Mo B216. 1666
Besohmion) 01 Do WAEWACLHZIESSS
Manufacurer MERMERT
Date of Calibratian: 1 Detober 2024 Page 308 3
LCatine: Laborstnry, UNTTED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Envinanemsant Canditon Ambley Terperstyne § 303 = | ] °C
Faative: Paumidiy f 8 £ 1')%
Line Yoltage B0 o= 30 vl

Condition of this results of Cafibration:

1. T rstrument wes ool aied by inse & standand theroometor into s chassber and @ilibeation sooording o
W-TE-14 Basied on TLAS G-20-1/02-08 (E) Guwfabnes for CRkbration and Checs of Temperature Controfed Enciosumes
= Thee temperiture scale wsed wis Based o 175 - 30
= Al il Show bk weerd TN ealuies and b aifind cata mavy b abtained upon reouest

1 Reference Standard Instument

Instrument | Model Seriol No. /1D W, | Certificate No. [ Dus Date Thrmagh
Digital Thermometer | 349724 MFSI003168 | i S ee iz | NATICNAL FOCO
wih seoar | HID e et | ics BSTITUTE

3. This certficaty & tracaatie to Enterrational System of Units (51 Unex).
4. This ceviificabe was cortified only for ihe instrument 'we calEralsd.
£ This resull of caliranon was found accurabe s showr on date and pate of o lbration andy,
&, Congition of Calbied iem oo
LT Diescrpcon :
Time o Rscord L Hour 8 Hinute AL AMEDEAD 0 and TEDG 5T
Fresh air Damper Dpen Pugilian
Close Fan m
Mol Availtie
7, Result of Calbrabon El Without adustmant D After ndjustment

FES00 T Nyl | 01 G J0-0H-E5




Mac-rialTie 1 fied '
CALEMATION 001

PerkinElmer”
For the Retter
a x 5 i
Calibration Report FL 8508 - Preventive Maintenace report
Company Nama: Limited Analyst snd Enpineering Consultast Co., Ld,
Aidems: 3 Sl Udomsuk 41, Sakhumvil Fead, Bangchak Sub-District, Fhrakhanong
. JDistricd, Banghok, THAILAND 10260
i Nowt 25000 16001
FAESTEREEN o Uner Name: K Ameamat Puttnlee WO Number: WOL02612635
Equipmant: CHAMBER [Hat Air Dven]
Miogiel! uFss Senal o B216.1666 Telephona Numbor: I TE5005 PM Mumber: Jal2'W
mgsuson: 0.0 ¢ IDMo: AL WAO XIS
Custamar Support
Marnulacures MEMMERT Englnesr: Tanspakorn Tungmara | neport Mumber: FL_ 3204
— - — -
Date of Calibratizn: B Dotnbir 7004 FM Performesd: ot PM Duie Dabe:
o e e (PO-MMMYYTY) EMar-2024 BO-MM-YYY) B-Mar-2025
ibration peint; L0, | 40.0 amt §20.0
Calibration resulti ’
irmtivsnstinlliCnicni - i - - Scape
Cafibration | Temgsrnure L TE Lire Valtage .
Candition "ol Humigity (%) Vot | 5 £ Tha perpass ol s prevestive mantenance & o ersens e confimed o this
b - -~ Spectropheinmeter try inszactng And mplacing any worm or damaged peets This seryios Shaiid coly be parfoeed s
Lo 3 L mo | : I repres TS ol PerinEImar.
o 2 = = 1 Gt . General Instructions:
bl Rerpr thes of Tmpenite The cusiomes must provide the angiiesr dam vart e 3 staring
‘Calibration Measurad Tomparature {"C) O Sansar Mo, Tpraveries maimenance. Aways choch wilh e cusiom M«-Mw-quwwﬂwaqahmlmmma
paint [Sermar No.@ is REF) Uncertainty ‘anlysis shoukd o signed by an mlforeed and cuslomr . Lipdste the
- - 1 praveniiv wicher usd LEr
'y i w2 | #3 [ #4 [ #5 | #n [ o7 [ W0 [ #® £{c) |
1040 10360 | 0356 | 10368 | 10G.8% | 104.40 | 10058 | 10270 | 10410 | 10415 (5] Copyright Infermatian
is 7 = 7 N Tl SOCiMENE el proprieley mrormatin that i prodecled by comrg. A1 right ans ressrved. No pan of tis
00 13955 | 1953 | 1B | e | 14067 EREDEE R 0.73 ol pepibipall o Wmnetaied Wiy arny u it D pris, meian parriskicn of
TN 17963 | 1/ | 1ra7l | teve | 1ae0d | 1sook | edi | i | fade 050 FashinElmar, e Coppiight @ 2008 PackinEimer, Inc,
Tabla 2 : Reporting of Characterization Result Trademarks
[ UuE" Setting ULC* Reading (€} Sxnbility Unilermity | Dvarall Varistion |
°c) MIN MAX | Nverage & (") e ') dinginiered symas, FRIETIISE, 6 mnﬂmmmemwaum“mﬂnm,
104.0 104.0 1.0 1M 15 .48 R Pericinflimer i 0 registersd tmdaman of o pingpinedd ot oweed by
3 m!Mmammmnmmnn-Mau——pﬂmWw-m
LD 400 400 I'Dﬂ 013 0.7 12 st forth i 18 iems Bnd condilions of e, ParkinEima: makes i Winrasly of mey Mnd wih mgand i tis documes©,
180.0 | 100 1800 180.0 01l 1.3 14 inciiging, Burt o bmiledd o, M jepikd wictiitug of reneciesiiy acd Sieess o particuler popose. PerdnEmer shall
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Component List Procedure Checklist
e [} fo check off thoss steps in the that havn been ]
Componenl Specific mikiee Verakcit -
1. General:
FLESO0 FLEFK22062501 Spectum FL | 140 =
= - - : - e Review th instrumant prromance with T customer and docament any recent prokiems,

Pesfarm gensral inspaction of system for cleaniness.

Parts Lists ot i
L Al i
greary & Lamp Alignmantiintensity
E Sample Compartrment Windaws
Pl:tllum::lw Desaription E Miror mnd Graling Aligrment
@ et Holder Allgnmant
HAZDHHIO LAMP HG/AR
L2351365 Sealed Water Cell 3. Machanical:
MARI2T Seabed Rhodamine Cell = Physical Inspecton — Please wile ary camments in tha addilional commends section.
Adiitional Taols Reg o i @ Gratng Orive Mechanism,
2 =t Ortva Mechanism,
Part Kumbsar (if Descripil Quanity Serial# mn;m:amm
" 4 Tost
3 - . . - Rafar 1o Appendis A for the specifications of the instrument being tested.
= i . = - £ Watar Raman Spacirum
B i} : : Actunl Valua ‘Valldation Criteria
Additional Reagents and Standards Required for preventive maintenance: [Raman Peak
anigth Jare 352.0'- 402.0 fnm)
Part Numbar (It Expiration Date
cabite) Descriplion Duantity BatchiLot # v
(@ Water Raman Sensiivity
= = = = = - Actual Valus Validation Critaria
|5ignal to Noisa BES40T B4 = &000
[Drift. 238 o= 0
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PerkinElmer”
o i et

G Emisskon Wavelengih Accuracy.

Emission Wavalanglh AccurscyiHg) Actual Value Validation Critaria
Targot Peak nm) {nm) “““,';‘f,:__?"""'
Target Paak &1 2538 253.88 £ 0.5 nm
Target Peak & 2 AEED 16499 £0.5nm
Target Peak # 3 A04.T Add41 £ 0.5 am
E a i) Actual Value Walidation Criterla
Targst Foak {nm {nm} Lz !_“”"'] "
Target Peak # 1 i a4 £0.85 nm
Tangat Poak #2 TT2.3 TT2.448 £0.5 nm
Target Peak # 3 P e B2E.E4 0.8 nm

& Emission Wavslength Repaatabiity

R al RED Valldation Criberia
Fepoatability Limi
Targel Pask (nem) {rem) e rem)
Target Peak # 1 25T 0,002 0.2 nm
Targel Peak # 2 365.0 0.602 = 0.2 nm
Targat Poak # 3 4047 0.002 #0.2 nm
sility(Ar) RSD Validation Criteria
Rapoatabiiity Limit |
Target Paak (nm) fnem) - fom)
Target Peak # 1 G865 0.005 £0.2 num
Target Peak #2 Tras 0.002 £0.2nm
Target Peak # 3 E263 0.002 = 0.2 nm
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5. Mccessory (where applicable):
{1 Micro Plabe Reader
Inlegrating Sphene

1 Multi Gl Haler

O Wasar dackaied Call Holder
O etz . Sokd Sampls Holder

O

B Roviaw:

[l Rwdimw wilh tha cusiomar preveniive main@nance work performind
[l Review wilh Iha cuslomer routine mainlenance procadises.

[ Discuss recommended custamer-supplied malerials to have on hand
[ pfiach preventive manlenance slicker,

H Update Loghook.

Additional Comments

Additional Commuenis Regarding the preventive maintonance
Latmp operated = 1900 aff 1200 hars

Review

The jor checks and iF pe

complated,

This FL 8500 Passes @ Falls Ol the praventive maintanance.
Review of Prevartive Maintanance:

tosts far FL 8500 have been

Auiharzed PerdnEimer Represantative: Diate:
g B-Mar-24
; g DO YYY)
Althorizad Cusiomer Represantsl)ve [rate
e
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Fer ihe Beiier

&1 Exchaton Wavelength Accuracy,

Ex vt Actual Valua Validation Criteria
Target Peak fnm) nen) “’":',_’T"_n'i‘”"'
Target Peak # 1 00,0 20068 £0.5nm
Target Poak & 2 a00.0 309.56 £0.5nm
Target Pask ¥ 3 500.0 500,01 £0.50m
Target Paak # 4 £00.0 595.99 +£0.5nm
Target Pask # 5 T00.0 T00.06 +0.8nm
Targot Poak # 6 ana.n 80010 0.5nm

2 Exchiation Waveiangh Repeatabdily,

ity RSD Validaticn Criteria
R pability Limit
Target Peak (nm) i priesh

Target Peak # 1 300.0 0.00 £02nm

Target Peak # 2 400.0 o4 £0.2 nm

Targst Peak # 3 5000 0.00 £02nm

Target Peak & 4 5000 0.00 20.2nm

Target Peak 85 7000 000 0.2 nm

Target Peak 86 BOOO non s02nm

2 Sray Light
Achual Value Validation Critoria
Stray Light at 240nm 0.62 PET-T)
Stray Light at 300nm 0.0z 203%
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Verification Certificate
Substitute for Certificate No.:  2402957-001-01
Certificate No.: 2402957-001-02
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 ol Udomsuk 41, Sulchumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Pugs Laf 4

Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 520
Serial No.: B1754465
1D No.: UAEWAS 011/ 2560
Order No.: 2402957
Operation No.: 2402957-001
Date of Receipt: 23 May 2023
Date of Calibration: 23-24 May 2004
Calibrated by  mrjerswat Prapawattipong  Approved by @
Scientist [ Mr.Pherophat Tusnj )
Manager, Division of Calilsstian Laboratory
Datn of Issue: 18 June 3034 Responsilile for the Technical Management Tesm
The uncertnintes s for cai probabiiity of 5 ¥,

e Cletificate & GEUNE M armordance wit the mndibons of aotrediaton grantad by the Tha Leoorstory AccredAstorn
has aeesed the messyrement capabifty of the lBborstomy and i traceasity o recogrizss matiomal efandands a e sniis of
masurement realzed o the oo Al mandaTos horstory. Thes certificabe: may rot be reprocuced ather tan: in - Tul
exrem with the prne weitten riwad of tha Natioral Food Institule,
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Verification Report Verification Report

Cartificate Mot IHOEE7- 00102 Certificate Nour {05710
Equipmenl: HEATING BUOCH DEGESTEON Equipmart: HEATING BLOCK DIGESTION
Model; 2520 Sanal No,- RITHRMES Modal: IS0 Senal No.: 9170459
Aesohution: 1 = ID Ne.: URESWAS.D11/2550 Resabftion; | C [0 Mo LHAE WRG.OLT) 25
Manufaciuter. FE5 Mamufacturer; FOSS
Date of Calbration: 15-24 May 2024 Pags ol Date of Caldibration: T3-M May 224 Page 3ol 4
Calibration point: w0 e
Locationt UNTTED ANALYST AND ENGINEERIMG CONSUILTANT CC, LTD. Calibratson result:
Ervironment Condition: Ambient Temperanen { 25 = 1 § °C Reparting of Temp ]
Helathor Humidity { 95 215 % Bilock Ho. uuc® setting wuce ‘Rm | Stability [£°€} Sandard 7 Uncertainty
Line Waksge [ 720 = 10 ) vt o) ey bnedimmrid Y (%5
1 350 380 0.96 37885 1
Condition of this results of Calibration: - ﬁ iﬂﬁ M: i:';: ;:
1. This instrument wass calltirated by insert  sandard thermocuples trpe B rlo i1 hesting block dgestion @nd j — 5 \'!I-;IH 3??.&1 5
compared in temperature chtained from refensrce stendands thermometes 30 (al0ratad point, 3 = e FE 5?7‘?5 T
- The tempersture scale Sed wik Based on 175 - 90 g = = u.u 3?5'35 4.{.
- Al st s Delow wiire firal vaes and tha inital data may be cbisined upon request. = e 0 T 700 Nl
- R sk U | g 0 360 [E3] ETER zl
AOSL it Sudwitec: . |Ceioate o] HoeDme | Thiceit 5 £ 0 034 el 2
Digtsd Thermometen TN b Frer] S 3004 M Techncal 0 I = 056 ETERL] FXY
with e Type & TEA 2110 7 D4 5 pD0R Zels Comter Latoraiory 11 T =0 T a7 21
3. This (ertiMcate |5 traceadie o imematonsl system of units [S1 Lents), 1 ETT =) 1.8 I 21
4, This certficnte wss oedified pnly for the mstrument we calibrated. 13 ET = [T 37907 16
5, Thes et of cabbration was foond scosale s shown on dite and place of caltbration anly. 7 380 ET] Bl EFRE] LB
&, Condiion of Calbrated (em 1 Good 15 i) 380 0.14 7970 16
LLIC® Desoription [ 1 360 117 A 2.1
Tirme of Recond Hour 30 Mnube AL L i7 80 B0 233 A 31
18 380 380 @.14 378.27 21
7 Resulf Calivtion ;[ %] Whout adustment [ | Atter adfustment w | 30 360 0.8 3751 2
| = 360 .40 T | 21

=4
ULCT = Uit Linder Calbration
<Emmarsian depth of standond themometsr in tube lvel Tigh of @mnd is equal heater pirte of LULC
- SEDIty = Crw-half of the greatest masrmum difference of miasurd RImggratines ot one =N,
e at least haif an hour after reaching steacy state.
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Customer Service Report [ neporno: | 9810
Verification Report o r— -
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[ mvumem: ] ¥ 100 e ] 8139051y
Certificate Na,: 2902957-001-02
Equipment: HEATING BLOCK DIGRSTION e e o L il Faaes b

st S LLERT
Madel: 2520 Serisl K.+ 91704458 Tinish _H'H'_i i ] 14 —L—‘P};—Iw

Resodtion: 1 C IDNoo UAEWASDI1/2%80

fob Type
Manufactarer; FOSE Specil standand

Date of Calibration: 13-4 Foers ] P At Mormal Corariusty Wikt . Trainng

sl Dratritutan Lk Onbaarsing Tuate W Reuse
Calibiation point: /W intarnal v Warranty [ ™ B
Calibration resuft: Commnued DigTal Senvica & Galad Siigrairt [T Dihie
Figure 1. Locagion of Reference: Standard and Block Disgram of Digestion Link [ PO Custs Number! | i e ——=1
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Bode;
~UUC* = Linit Under Calibrabion
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Request No. 25-67 / 0275 MTC, ACL.No, 358 / &7

CALIBRATION CERTIFICATE

NOMENCLATURE : L Atomic Alsorption Spectrophatomater *Aglent Technologies®
Model ABZIDFS, Serfal Mo, MY13140001
2 Working standand solution “inceganic Vientures™
Mul Anplyte Custom Grace Solunon, Lot No. S2HMEBGTSE1D
SUBMITTED BY ; United Analyst and Engineering Consultant To, Lid;
3 Sof Udomeuk 41, Sukhurmit Aoad, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : L Performancs Yerdication of Atomic Absorption Spectrophotometes
C-500-02-30)
2 Estimation Lincertainty ol Measursment in Analyticsl Chemistry (0P-513)

CALIBRATION RANGE: 0.0, 0,10, 050, 0.50, 070 mg/ at 2288 nmCd, 0.10, 020, 0.30, 0,50, 0.70 me/l at 357.9 nr.Cr,

005, 0.4, 030, 050, A.70 med at %29,1 nmCu, 0,10, 030, §:50, 0.70, 1.00 me/\ at 2883 rm Fe,

.20, 050, 079, 1.00, 1.50 mad at 2170 nrmP, 005, 10, 036, 050, 0,70 med at 2795 nm.Mn,

QU0 O30, 050, 070, 100 rmg/l sk 23230 nm, NI, G005, 0010, 0239, 050, 070 mgA at 2139 nmEn
CALEBRATION DATE : 2 February 2004
REFERENCE MATEMAL - Traceabla to NIST *Aglent Technologe:*, “CARLD FRIA”
Cadmivem Lot ho. 000ESES926, Chromiorn Let Mo, (4 12384856, Copper Batch Mo, T11T09EA, fon Batch No, T126087A,
Leead Lok Mee 1Z2TRTS, Manganese Batch Wo, TIORZZRA, Mackel Batih Mo, T2701 T8, Finc Batch Mo TEA01004
AMBEENT CONDITIONS © Ternporature 25 = 550 Aelatihve humidity 50 + 20 %

The Atcrmikc Abderption Spectrophotometer has been calibated agalmt fefarence Materal

traceabie to Natlonal Institute of Standards and Technelogy | NIST ) by The Analytical Charmistry Laksratery,
Thee results are affached hesewdth.

Atipat
{ Mr. Atipat Ratana )

Callbrated by

Ref. 2015267020100454001
|ssued Date @ 11 March 2024

Request Mo, 25-67 / 0275 1/5 MTL, ACL. Mo, 356/ &7
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3, Trueness

3.1 Reading on wavelangth- Cadméum{Cd) at 2288 nm.
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3.7 Reading on wavalength- Chromium (Criat 3579 nm,
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%3 Reading on wavelength- Copper (Cul at 3247 nm,
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Request Mo, Z5-67 J 0275 a/5 MTC ACL. Mo 358 7 &7
3.4 epding on wavelesgih- ron (Fe) at 2083 nm,
Fletrers | Stonduoed Value of A Resding Frooe of Measumemwerd | Frow of Mussursenant | Uncerairty
imaslh img) (g o /0
(30 atoe s LE.2) ERE L]
Fe (500 42 -0038 155 Q)&
foos agnl ros TE + QI

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.

et | Stansand Yalue of AW feackng | Emor of Messurement | Emor of Meswarement | Uncertainty|
gl Al [Pl 1) Imgrt)
01 n20g [ 03q Lama
T TS (FT 0oLz Lm + 0030
LAY 148 L 557 + 0061

36 Reading on wavelangth- Manganese (Mn) at 2795 nm.
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frngdly I (g L) (el
;101 088 D003 290 = 0623
L 0508 o302 Qu00E (51 = 0008
L1z 062 1051 100 = 00037
38 Rpadling on wavelength- Zinc (Zn) at 213.9 nim,
Elerrerd | farsiord Yalue of WM|  Resding Fmor of Measimmmant | o of Messurement | Lincertainey
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Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-0OES
Preventive Maintenance

Agilent Pravantive Maintenance provides factony recommended sarvics for your analylical
MENENENTS [0 assure relinthe operation and the accumacy of your results

Delivened by highly trained and cartified service enginesrs using ganuine Aglent pars and
supples, Agllent Preventive Malintenance provides what you nieed to reduce unplanred downtime
and keep youer systema operating at thes peak parformance

This chacklist is used as a guide for completing the preventive mgntenancs tasks & gigred oy
of thiz checkist s previded far your records

Pevsmm A DL emmd 1) dansry 2052
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Introduction

Customer Information

Rewsoi A 07 |ssusd 31 Janimy 2012
Descustmet Nasirinr® GRO 1490075
© igleri Technainge. oo 2027

Cuslomers should provide sl necessary aperafng supslies upon request of the enginear

A& pustomer reprasentetye should be avallable to the engineer wihile performing the preventive
maintériance procedures. Cuslomers are responsible for regular mainiznance and are
encouraged fo obeans the sendce representalve

Any parts nat moluded in the Pers Lists sectian of this decument are nat gan aof the
recirnrmended Proventive Mamtenance sarvice nor are they included in the prics of this
senvke:

It & system reguires the use of axtra or specaal procedures and/or parts for the mainfenance
aenice, then thess must be ordered separately and charged as a repair, which may mowr
additioral costs

For customers using HF applicatons, the instrument should be retumes to il standand
aemplE Introduction system

Fagedof 1
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Important Customer Web Links

& Toaccess Agllemt University, visit i www aplent camycrosslety university/ 10 keam sbaout
traning options, which inchede onling, classroam and onsile defvery. A traiming specialist can
wirk directly with you to help determine yeur bast options.

*  Tosccess the Agifent Resource Center web page, visit iiips /www agilent com/en-
ua/apilentrescurces. The fallowing nformation 1oplcs are available

= Sample Prep and Containment
+  Chamical Standards

# Analysiz

«  Bepvice and Suppart

= Apphoation Workflows

« The Agilent Community is an escellen placs to get anewers, collabarate with cthers about
spplicatons and Agilent products, and find in-depth documents and videos relevant to Agilent
{echnologies. Visst hitpa:/ foommunity agient com fwelcome

& Videos about specific preparation requirements for your instrument can be found by
saarohing the Agilent YouTube channel #) Fitiesywaw youlibe com/usesfagiant

= Need to place a sarvice gall? Fl=uble Heper Ogtions | Agilem

Paveroy AN lgued T January 3003 IR TS
Diocarverg hurmber G 4-200 Pogesd af =
@ Agierr Teshndingiss. lna 022

enaslumun
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Fro baright m Do

Instrument Maintenance

System Infarmation

O Check thes bo i an instrurment configuration mpor is aached inglesd of completing the
table

Instrismant Systam Name and 0 enb WNON 10P-0%D
Mmm'mm Liwied ?\n—.'\j:.‘\ wnd Eha.nﬂ:h\-\.ﬂ iun 3-;“1-3

]LthMmmMﬂﬁmhu Ligt tha Senal Numbers af sach Companent |
1 G mosh T YO3E00Y

2
1

- B

IGP-DES Conflguration Table Circle the tye ar writa in the type If ather

| Henukzer Type mrﬂ@cm jomnar

Spesy Chammber | Cyehore Srgle Pass (Gycluni: Double Past] Oker
Torchh | m-n@m

Toesh Type | Dﬂepwe@mewwvwm
Inpeter it :2¢m14|rrn.'ﬂh'nmlma

Ingedter Mitenal L. Duamz) Cermmia | Othar

pynn AL et I Janary 2972 £ oAk
Oociment Hurbar G311 450078 Page of of L
& Agierm Tastnioge, e 3003

z:: Agilent

enaslumugy
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Agilant E100, 57 10 Prasvanthas Maintedanos Checkia) Cr%ggl.ab

Favr lomgre w1 Qumees

Service Enginear's Rasponsibilities

Fopson &L lasued 11 Jonoary 2T i
Prurmer Mumber G017 -500TS Plne"L:d'_L"'
© spiem Teornoinges. |ne 2037

Contact the customer and ensure that all necessary supplies are available before the
preventive MeMBnaNGS wsit

Only select those pages that relate to the eystem or module beng serviced
Complete empty finkds with the refevam information
Complets the relavant cheskboxes in the checkdist using sither a "X or tick mark "~

Chark "Service not applicable” check hoxes to ndicats services manks not dellvensd, &5
aporopriate

Complets the Preventive Maintenance services |n the most logical order relevant to the
Indrvidusl sy=tem senioe in the codar af the tasks listed.

Coxrplete 1he Service Review section fogether with the customer.
Complets the fiesds tor page rumbers al tha foot of each seecied page

Add relevant page nurnbers to selected pages and compsats the ol number of pages fiekd o
the Sarvice Completion seation

Ask the customer ta sign the Service Verilication section including the customes’s and your
sigrature.

enaslupunu

Aglern 5100, 5110 Preventive Marterancs Checkist CFE’IE%LEB

v w10 Dores

g
H
3

B 0O GEBREBIEGEE

Fwemon AL lssued 71 Jyrary 2002 T
Diopumesnt bumier GET1440075 Puge D ar U
& gt Tactrcsupen. b 2037

Discuss any specific ssuss with the customer before starting:

Feview the mstrument logbook for recorded problems and comments.

Save Ingtrument consral settings before starting the proceding

Perform a general inspection of the system fer cleanliness

Check for proper installation of parts, ssssmiblies, sensorms ste.

Check aystem for mquired Installabon of components and implementation of Service Notes
Check for raguired Niwanetsaftware Upcates and venly with customess If they would like
them installsd

For = spplication systerns, i standard sample Introducton system was not installed, ask the
oustomer 1o instell it wih

Ask the customer to rmove sy sampkes from the ICP-0DES samipls introducticn ares, aulo
sampler or armund the ICP-0ES

- Agilent

wnms‘l:imuqu
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Frud buaght 1 Curmm

Preventive Maintenance Procedures

Record Pre-PM instrument performance
|1'1’ Run Ingtrument Performance test
Aecord results in Inatrument Performance Test Besults Table - Pre-i

Clean and inspect ICP-OES system

Er Look for any obwous external damage or problems:
o Inspect water cooling hoses, gas knes and power cord for excegsve wenr or damage.

@ Perterm a general inlernal inspection of the system for exoessive dust accumulation, cesn i
NEpassary

Inspect sample introducton components and recod any required malntenance in the Sarvice
Enginesr Comments and notify the customer as the reguired setions reguired

& Record the mstrument operaning condiicns in The ICP-0ES Stalus Resulls Table
Replace the polychromator purge filter
Replace the redal pre-ootics window

ﬁ Replace the exial pre-optics window fof SYOV and WDV Instruments.

B Check sxhaust flow for the correal positive extraction &1 The exhaust dact 1o insure fhey mee
mimum specifications.

Replace s miet dust filter
[ Replace high paeacity i inket dust fiter element i nstalled ¥ Ul
B Rermove and clean Instrurment watar inket filer

Agllent Water Recirculator

[ Service nolt applicable
ﬁ Deain cooling fuid and remave ary particles from the chiller resarvoir
= Remove, clean and rematall waler inlet mets! mesh filter if present.
& Re fill with Agilent Cool Clear cooling fluid

Ci2an the cooling systam Al fitter and the condensar

Ravieon A 0D Bsuas 21 January 20050 "
Dot Nurrbser. GOITA40075 S Lo L
& Agierr Teonologes, ing. 2002

enaslumun

Agiknt 5100, 5110 Prevertive MainiEnance Ehecidst CFE]%?}LEh

Frem bsight i Qucees

ICP-OES adjustment

#l Checkposition of Zn peak, adiust if required.

ul Check Argon Fatio, adust 10 specified veiue if required
Perform Detecter Callration

@ Pertorm instrunent Calibration

Record Post-PM instrument performance

E Run insrumen Performance test
= Record results in Instrument Performance Test Results Table - Post Bk
& Forsystems using IC2 Expert version 7.3 and above, run ihe following Instament tests

Bl subsystem Commutications Tast
Bl i Flow

B Water Flow

? GasFlaws

@ AF Generater

B Camara Test

& Optica Test

@ Hebulizer Test

A Record the razult in the nstrument Test Resulls Table

Pavitnn AUL lesued 31 Jaaty 2023 Caket .
Docurmest Muber GED1-I00TE g "'E,:."" Mllﬂﬂt
& Agier Tegtnainges, I 2022 £k e

enaslumugy
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Fars g azne

SPS 3 Auto Sampler

2 Service not applicable

Bawar cycis the aulcsamoler ond verify successful initializaten
Inspect Xand Z axis befts for wesr. Replace & necessary

Clean X and 2 axis shide shafts

Ulng customer's racks and the Agllent soltivare move the sample probe 1o the 4 putermost
corners 8nd rinsa port, ensure that the probe (s approximetely cantered in the visl

oQgnoo

SPS 4 Auto sampler

# Service not apghicable

O Clesn the spill trey, rack lacation mat, énd frames and chassss with a damp soft cloth and
difuted mild detargent.

Clean the suto eampler cover panels, If cover kit 1= instaliad, with domesto window cheanar,
Chesk the X-nxls and Z-axis drive belts for crietks, splits, demaged feeth, exoessive

fraying, cofor changes or degradstion from fumes

Check the X-gxls, Theta-wlis and 2-ges FRC cables for cracks, inoormect postioning, damaged
edges or deamaged connactors

Fump Tubing Reolacement. Beplace penstaltio puma wbing Replace all tubeng that goes
from the rinse station to the pump sad from the pump to the wasta/rmss bottles

Tesl using customer's tray and move the sample probe to the sample vial 1, wash vial and

rirtse port and enguna thot the probe is centerad in the vial If not use calération wieand and
oalibrate the posaion

o SR o U] o [ o

a

AVS 4, 6,7 Advanced Valve System

Iﬂ, Servica not applicable

O Replece vahla retor 228

[ Check fittings for signa of lesks

O Check wemg including autssarmpler iubing for kinks or excessme wear
O Check high fiow pump for signs of lesks

5 p o

Farnimon A02 ssoed 20 Jonuery 7023 "alg® -

Doomaarmyen Murtm: GROT 430075 page ol "'}Q‘"' ﬁgllﬂﬂt
-

@ Aglem: Teconclages, Ine. 3007

enaslupunu

Byien 6140, 5110 Prévertlve Mantenance Creckdst Ci ESSLﬁb

Forrn g o Dot

Restore Instrument

[ For ¥ applications; ask the cistomer to reinstall their semple introduction system wWifh
& Leawe systam in an ide stabe: on and purging.

Gusdance: 1 the PM senvce (s performied peior t0 & qualification service, then uze the
aualification procedure as a guide for final instrument set up and checkout.

Service Review

@ Attach avallable reports/printouts of sl fests 1o s docurmentaticn

@ Record the Preventive Mainienince sendce activity In the customears recorda/foghook

B Record the PM event i the Smart Alens logboak, i applicable.

# Update/reset instument manlenanoe COUMETS a5 appropriaie

& Affie the PM sticker to the system er instrament logbaok based o fhe cusiomers rQuEst
@ Comglete the Service Engineer Comments section if there are additional cormements

Bl Ruvisw this serves. parts repiaced, and fest results obtainad with the customer.

& 1f the instrument Frmiwdre wes updsted record the detais of the change in the Senice
Enginesr's Cormments box. Systerns in 8 comaliant enwiranment my need additional
documentation
Complete the Signeture Page with bath Sarvice Englneer and Customer signatures,

Documen! Humier G551 450075
§ agiant Tachoobpes Int 023

S & 0 opct 11wty 2027 s Bt -:{.:}':' huiln“t
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Test Results

Instriiment Parformance Test Results Table

Ngle: These measuremants do not fofm part of ary specification end are for reference only

Radlal Asinl* Radial Al
20311857 nen ERAR (LT TV & 1k 5 EAGE. W
Win 267 £10 nm BRER s D S 4AT 1 I vk
A 395 V57 non SBR L T ap.3 a1 LA}
K Th6. 081 ren SA &7 oy P 4% 3

* Awial resull is ot applicable for GBOTGAS, GA012AA Radial View instruments

Instrument Test Results Table
Mete: The Instrumant Test results are for systems using ICP Expert wersion 7.3 and above angy

li""""""“ Teat Result

| Silempat Gt T Tass
] Air Flm ?@iﬁ
Wl Flab IF.“.\__
Gas Fiow Viss
FF Gererator Paag
Carmern Test Pass
Dotk Test Tan
Metxdiznr st L
Fewison AOD lssued I Jamuary 2023
Dumarg Numtsr GB31 480075 o
© Mgt Teotrgigies, I, 3022 -
E L]
enaslumun
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Pipm g o Db

Consumed PM Parts
Product or Modedd  Quantity
3 SE0N, GEOTTA,
A Pre-Optic Wk EEI10-08]714 RO AAGRITEA ]
Fadial Fro-Opne Winoow GRO0-68015 Al i
.lq\hn' t i
Apienl Dool Cenr Gaclam Fiud Gr9a-0037 R -
Putge Gad Fils GEI10-60138 Al &
Arinbe litar GROO0-REI0Z all L]
High Capaciy Air Filier EEIG-BI1E Cexioral =
Patnr gasf for &7 pan vaies for AVEE!T GRS4-HI002 SEALAGAAE
Rotor sosl for-4 pon valv for 954 GHR3-60002 pe=tinel ) -
l:':Il' Folitinn &t wlplinh 2.5 0K ER413-80173 SFE4 =
Barb conragine 2.5mm-T Son ID GR410-R0124 SPad -
PV wnste tuning8mim od x Smm id, 2m S48 71 SFRA -
\Adddirtianal Farta may be required from engineer's atoek:
o wsin i bl 5410047500 SFS 0 -
T ey detve bl 5410047500 33 =
Pctatallic pomm Tulling, PYE Solvsflan 3 F
ATn0aEE EPE4
breged, =

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

# Section Mot Applicable

Product or Madald  Quantity
Fart Dascriptian Part Mumber: where uged cansurmed

oo A 0T et 51 dwwiaiy 2077 Loyt Py
Dacurei| Mt G831 £50075 P ot Yk
& Aghani Teernoioges, |ne. 200

enaslumugy

ilant
Aeglirn F100 51716 Prevertiee Mainsiipoe Chenidist C%SSLah

Fiwm wght 1t Coezas:

ICP-OES Status Results Table
Mote: Thesa measurements do not fomrm pan of eny apsaification and are for reference only

[r—— standby Mods Plasma o

S Voltnge ENTEaT) e 17¢ 234 e
W et 0.oal L DABS a
lirstrumar Tamgeraiune 11 T 415 '
AF Al Flow [3ensar soeed) LT Hr M5 Hz
[Plamrma Bt Temipealins o measurement [ o
Walel Flow Declistar Ma s uETEn] L. VR Liemin
‘Waler Flow Detecit 513 Liémin R Limin
‘idatnr nket Tamparaiam am g 0 (LS 0
Polyuhiormtor Temperatune 15.0 ‘0 350 ‘c
CLO Tempariiurs = LY ‘o -3

Thesresl Siabilzes 55 B © 5.0 T
Arge ooty Fressum Chs w7 Ll CLan-1 L]
Purge Gas Supply Fressure®] Lk tG WFa T AN kfa
Diriion s Sunj:hy Pressure®t — kFa - kFa
Nidizer Fiow Marnestunemeny oAb L
Netiukzar Back Presaim NEmaRSLIBTSE o, &2 kP
Flasmn Gas Sow Mo measunernan Wl Limm |
Sumdinty Gas Fiow Memessrsment ) Limin
[F Powar Mo e aarene L L] w
RF Suopéy Gurrent WO R R 4 u5% A
R Sy Nallage W megmrmment qea 471 v

*1 IF option indtabed

Fviaiun A ssusd 31 dsnuary 3003 Py Crghy 2
Socument Number GEX4-2007 sape Lot 14 '“i:i"' Mllﬂl‘lt
B Agien Thernoinges: e T037 =

enaslupunu
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e Irsepe o hamws

Signature Page

Service Engineer Comments (optional)

IF thisre & any spacilic paints you wish 1o nole &S part of performing the instalation o olher
fems of nterest for the customer, please write in this Do,

Service Verification

Senvice Request Mumber Diate Service Tompleisc:
Gonawlioe B Vow dnld

Satvica Engrest Name: CHsnoener Name
'Fa-\u_-\‘;'*ncv. D ﬂ#ml"'l UanEIﬁ‘%

Sanica ENgraar Signalun Customar Signasu
Konmauart 5. Apnom Gn'imj

Tiotal ny of pages in this cocament:
W

Feemiorr AGT iemeed £ Jmmry BT W
it Hmber G8ET 49007 sagetror ¥
B Agheit Tachincligies, Ihc 2007

- Agilent
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Rasolution Test

Elsrent W anglh

Mn (257 810 rem)
Cr {267 718 nm|

Cu (324784 nm) z18.0
A (396152 nm) #6D
Ba {43 408 nm) 2500
K (788 451 nrm) =240

Bpecification  Methed  Ralio

A5 (458980 ren) 2480 SRER 10441
Se (196025 nm) 2410 SREBR  a7s
2 (213 857 nm) EMIL0 ERBR 15008
Ph (220,353 nm) 2460 SRER 1707
Win (257510 pem) 235180 SREBR 39150
A (356,152 nen) =34 S8R Tl
Ba {483 408 nim) =340 SBR 458
K (TE8.481 nm} =18 SER a7
Asial

I Element Wavalangth  Specification  Melhod  Ratio
Az {186,880 nmj z208.0 SRER 1265
S& (166,026 im} #1580 SRER  Mz0
2n (205200 ren) 22340 SABR 4680
2n (213857 nm) 27430 SRER 22174
Gl (294,438 nm) 42370 SRER 12183

P (220363 pm) 23200 SRER 326
1062810 SRAR Tagaz
10480 SRER TG

56R 2.8
S8R 1y
S8R 49.3
SBR 261

Report Summary

Instrument Medet Agilent 810005110 WDV IGP-DES

Instrmend 1D GE011ANGA015A

Inginument Seral Mumber MY B030001

Softwara Versian 7.3.1.8507

Firmware Vession 342

Teatar By Pras Tesl_PM_Kanyshom S

Tast Compleing On 1142024 2:18:10 AM

Result Sismmary

Subsysiem Communications Tesd Shippad

A Flow Test Shpped

Wiater Flo Tasl Skipped

Gas Flows Test Shipped

RF Ganarator Tesl Skippad
| Camers Test Saipped

Optics Tasl Skipped
Advanced Valve Systerm Tast Skigped
Resalution Test Pass

Sansitivity Test Fall

Precigion Test Prss

Paga 1cf4
'
wnanslumuny
Sensitivity Test Fail
Radial

Standard Blank

7830 BOA
Bgzo Tar
418233 8.0
24320 1748

284700.2 A430.0
42454.6 55832
19567197 410038
Bo03e.2 146577

Stangard Bl
14888 118.0
17736 1878
ETB4.2 1997

BS597 8 TERT
BET24 5 12364
TEQES 498.0
812383 9117
128708 6 H508
2807483 40T 5
213282 18005.0
Ea584604 1383359
13B51002 . 47EE62

Faga 3ol d

enaslumugy

Elpment Wavalanglh  Spesibicalion  Wicth
N{174.213 nm) 5840 L8]
As (163,880 nm) =820 617
C {193,027 nm) 118 LR
Ma (202,032 nm) sB20 838
Cr (208, 158 nm) < 13.40 g0
| Zn (213 857 nm} 470 660
Pl (220.383 nm) 4950 708
Co (228,816 nm) S17.20 1187
Ba (230.424 nen) S840 7.20
Mn (257810 nm) =13.30 843
Wi (263 553 nem) =20.30 “wn
Cr (267.746 nm) 100 8.04
Cu (324 754 nm) 2600 1897
Cu (327385 nm) 1420 1.2
Br (334,071 nm) =338 2430
Ha (455 403 nm) 4400 3347
Br {480 733 v 3800 172
Ba (453.408 nmj 3800 25.37
Ba [B14 171 mnt} 4200 2554
Ar (BTS.283 nm) = 7400 56.51
K [T 481 nm) = 80,00 B85
Pape2of 4
'
nanslummuny
Precisdon Test Pass
Ragig
Element Wavelangih  Specillcalion  Maasused
Valus % RED
As (188,980 Am) =260 v
S (196,026 nm) =280 ik:13
Zn (213,857 nen) 5150 0.3t
P {220 353 ) <280 073
Mn (257810 rm) =150 033
Al {395.162 nm) =150 0.3s
Ba (463408 amj) s180 nar
K (PB8.481 o) 5 160 am
Axial
Element Wowslangth  Specfication  Moasunsd
Valua % RS0
A5 (188.280 nm) =180 1,21
Sa (193,028 nm) =150 0.84
Zn (206200 rem) =150 OSE
Zn (213.857 nm) <150 098
Co{214.432 nm) =150 (.28
Pt (230.353 nm} £150 051
Mn (257810 nm) =180 047
Cr (267718 firn) 5150 022
Cu (324 754 nimj) #1.60 O3
Al (396 152 nen) 5150 nas
B {453,408 aim) s 150 oAap
¥ (788481 nm) s 180 065
L
Pagedofa
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Report Summary
Elrurent Model Agilent 510056110 VIV ICP-0ES
Ingtrument D CR LAMGAT B4,
Insirument Sarial Numbsar MY 1B0A0001
Selloskre Ve sion 7.3.1.8507
Fliimi s = 3442
| Tostud 5y Post Test_PM_Kanyakam S
Test Comalatad Cn TIM0E4 19:07.24 AM
Rasull Summary
Subkystem Communicaiions Teal Pass
Al Flow Test Skipped
Werler Flow Tast
Bt s
b B Ve N
Caimera Tes! Skipped
DOiplics Test Pass
Advanced \alve Systam Taat Skipped
Resalution Tast e
Sansitedty Tast
quhinrl:lTﬁ| ::ll.
Subsysten Communications Test Pass
Optics Tast Pass
Fagal Al

Intatesy 3184084 27TITE
avalength - T37.212 737012

Page 1 ofd

'
enaslumun
“Boncikity Test Fail

Ridel
Elgrort Wavslenglh  Specilicalion  Methed  Ratio Standard  Blank
A5 (188,580 nmi) 2480 SRER 1306 T 604
Sa (156,026 nm) 2410 SRER 1054 968.7 02
Zn [243:B57 nm) & 14210 SRER 41248 A4DITT 1134
P (20.953 nm} #4680 SRBR 2072 25847 136.2
M (267610 nm) =3598.0 SRER 13017 8 2TB4ES 437
AL(30E.152 nm) 234 SaR &7 50615.5 47170
Ba (453,408 nm) 2340 SBR 1337 0982030 153583
768431 1) 218 sBR 4B 1001885 172388
Haial
Elornen! Wavelenglh  Spacification Methed  Raiio Standard  Blank
As (188860 nm} =204.0 SHRER 1749 1586.7 730
Se(103.028 nm) =180 SRER 1670 10834 102
2n [206.290 nen) 22340 SRER 7408 BBIEQ B34
Zn (213,857 nm) =17430 SRER 66559 101588 1 2117
Cd (214 439 nmi) ®4327.0 SRBR 57810 728529 1581
Phi (220.353 nm} =320.0 ERBR 510 B4E4.3 277
Mn {257 519 nm) 2 HE25.0 BRBR a8 1005637.6 10440
Cr (267,716 nm) = 14B.0 SRER 44248 1322025  BADA
i {324,754 rmi) z18.0 SHR 647 3009078 41458
Al (396, 162 nm) z60 SER 1.1 TIBFTL0 9E023
B (490 408 rem) =500 SBR 2506 TA373808 28373
(786481 nm) 240 SBR 453 14360806 310250

Page 3of 4

'
tenaslumunAl

[ Resolution Test Pass
Elgmant Wavelengih  Specfication  Wiitn
M (174213 nm) 840 6897
A5 (188950 nm) 820 £14
C(183.027 nm) <1180 B33
| MaiRg20E2 am) 5820 633
Cr [208.175 ) = 1340 9.08
Zr (243 B3T ey s8.70 670
Ph (2200353 nnY) <980 7.03
Ca (228,615 rem) 51720 "R
Ba (230424 nen} 2840 T.az
Nn (257 810 fm) 51330 944
M {260.568 nm) <2030 1421
Cr (267,718 nm) 51100 7.84
Cu (324,754 pm) £2500 1899
Cu (327,385 i) 1430 1y
S (338,071 om) 3350 2440
Ea (455403 ) 234400 33.50
S {460,733 nm) <3600 173
Ba (455 408 nm) £ 36.00 AEad
Ba (614,171 nmi 4200 25.96
A (575,203 ) %74.00 8515
K {786.491 nm} <BR00 8555
L
Fage 2ofd
'
nanslummuny
[Prachsion Test Fass
Radisl
Ewemant Wavalength  Specfication  Measuned
Value % RSD
A5 (188,580 nm) 5280 [E:
S (196,026 nm) s2.60 086
2n (213,857 nm) =150 02z
| Ph{220.353 nm) <260 037
W (257 610 nm) =180 027
Al (395,152 nm) =150 025
Ba (453408 nm) 5150 053
K (786481 nm) <150 ois
Asial
Elemant gl
‘alua % RS0
Az (188,580 rm) <150 081
Se (166027 nn) =150 085
End 26T rond %1560 07e
2n {243,857 nmy £150 081
Cd (214438 nm =150 03
Ph (220,353 nm) 140 033
M (257 B10 nm} s1.50 102
Cri2a? 716 nm) =180 [k
G (324, 754 nem) 180 051
A (296,152 ) =150 a7
8 (483 408 ren) 180 a8
¥ [7EEA91 nm} =180 074
Pagadatd
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Repart Surmmary N
| Instrumant Model Agilers 5100/5110 VIV ICF-DES
Instenent I GO 1ANGEO1EA

Inslrumen Sanal Numbar WY 13030001

Soflware Version 7308807

Fimmware \ersion Ba4y

Tesied By Past Test_PM_Karyakom 5.

Tesst Comgplstad On 142024 11:3015.AM
| Ressult Summary

Subsyslem Cammunicatians Tas! Pase
Air Ficw Tasl Pass
Wister Flow Test Fass
Gas Flaws Tast Pass
RF Genarator Test Pass
Camen Test Pass
Oplics Test Shipped
Advarcad Valve Systam Test Siopped
Fisclution Teasi Skippad
Sensihily Test Skpped
Preciion Test Bkipped
Subsystem Communications Test Fass

Air Flow Test Pass

30% Air Flow {relathe TER Alr Flow jrelatie

Epaed) paed)

15.00 19.00

Water Flow Tast Pass

RE Watar Flow{Limin)  Camevs Wartsr Flow Viatar Inlet Tempersture
(Liminy {*C}

130 a8 2085
Paga1ef2
'
enaslumun
Report Sumsmany
Irstnumiand Madal Agleal 51008110 VOV ICP-DES
Insiamant 10 GEOT1AIGEISA
Instrument Serisl Mumber W1 BOI000T
Saoftware Varson 7.3.1.8507
Fimmware Version 3442
Testad By changs mirer
Test Complated On TNE2024 10.35.28 AM
Rasult Summary
Subsysiem Communications Test Skipped
A Flow Test Shipped
Wiater Ficr Test Skinpen
Giag Flows Tast Shipped
RF Genarator Tast Skippod
Camara Test Skipped
Optics Test Skipped
Actvaroad Vaive System Tesd Bkippad
Resciution Tast Pass
Sensinaty Tast Pass
Precision Test Pass
Page1ald

enaslumugy

Gas Flows Test Pass
Mebilizer  Astual Flow  Back Buxibary Acluai Flow  Back
Target Flow Pressure Targel Flow Pressure
oTo 070 154 85 200 2.00 1108z
Makeup Acsual Flow Biack Flagma Actusl Flow  Back
Targed Fiaw Pressure Target Flow Pressure
2.0 200 11638 1800 1787 Naa
RF Generator Test Pass
RF Power Supply Test Fassed
RF Powar Suppiy (V) 120554
RF Oscilatar Test Pazsed
RF Owll.nmrlquuan:y 25832
(MHz)
Wark Cail Curment §4) 44 850
FF Pownr Supaly Cirrent (i) 1 503
Camern Test Pass

Inbogration Time  Standard Dewialien  Status

{ms}

Eléctronic Offsat Test 1000 5228 Pagsad
ik Cuamerd Teat EO00 1188 Passed
Array Test 5 [k Passed
Lingarkty Test L R81] Passed
Page 2 of 2
'
nanslummuny
| Resslution Test Fass
Erernent Wavalength Bpacification  Wdih
W (174.213 fim) 5840 (%0
A5 (1B.960 pem) 5820 580
C {183,027 rm) s 1180 815
Mo (202 632 nm) 5820 580
Cr {206 158 nmj 51340 A8
Zn {13867 nen) LSBT0 77
Ph (120,553 rem) 850 a1
Cor {2208 815 ) =17.20 1179
Ba (230,424 nn) <940 7.28
M (257610 nen) £13.30 54T
M [260,588 nm} £2030 14,50
Cr (267, 718 nm) 3 11.00 781
Cu {324.754 nmi £2500 18.72
Cu {327,385 nm) 1420 1108
Br {338,071 nm} %3350 2530
Ba {455 403 nim) =i 00 Jane
Sr (450753 i) £36.00 18.54
Ba (453 408 nm) £36.00 2574
Ba (514,171 nm} 4200 2523
Ar (575 283 nm) 7400 5892
K (7E8.481 nm) £80.00 §118
Paga 2ol 4
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[ Senshivity Test e | Pracislon Test Pass
Radial Raclal
Elnment Wavelengih Specificalian Mathed  Ratio Standard Biank RN o H!L"AHRED
e
s {164,980 ) 2450 SRBR 1108 868.9 541 s {188 580 nm) =260 1.86
e (195 026 ren) =410 SRER 883 9347 3 Sa (195 026 nm) =260 196
Zn (13857 nm) =M4210 SABR 45354 440177 1530 Zn (213657 nmi) =150 0.50
P {220,352 nm) =480 BRER 1848 24523 1588 Pb {220,353 nm) =280 &
Mn (2567 E10 nm) £3518.0 SRER  1108B8 2405883  soae Mn (267,610 nej) 180 083
Al (395 152 Am) =34 SER BT 50274 4 51720 Al (386152 nm) =150 0,64
Ba {463 408 nm) 2340 S8R 1245 18031641  15188.0 Ba (495 408 rvm) =160 a7a
K (788,451 nm) 218 S8R 69 1100414 130012 K {T8E.431 nmj} 150 044
il Asial
E )
lemant Wevelength  Specificaion Method  Ralia andand Blark Element \Wavalangllh  Specficalion  Measured
A (188,580 rm) 22080 SABR 2533 37443 196 3 A5 (188,900 nm) 150 i
Sa (196.02% nm) =590 SRER 2067 41907 372 s.ﬁgsmm . 1-5n o
i) 51
£n {206.200 nm) =230 SRER a3 122823 721 21 (208,200 : 1.50 5
200 nm 51 035
&n (213857 nm) =1743.0 SRER B3gh3 1675515 B0.7 Z0 {21357 nim) =150
Cd [214.438 rm) 243370 SRBR 50853 BERYIT 52 cd 12-14-4&39 1. =
T =
PB (220,383 nmj) = 3200 BRBR  389.0 106411 8556 Fb {220.353 ] 1 4 -
.. n 1
Mn (257810 nmj = 106250 SRER 241904 SBSEZRT 21538 . 2 e
Cr (267.718 nm) = i Y o
i w0480 ERER R R 1317878 1811.5 Cr (267,716 nm) =150
5 nm, : 0.5
Cui (324.784 nm) =180 SBR 353 14014 BlEZ B 51
A3 ) ass 1 {324,754 ) 5150 0.ea
S8R 108 2253505 192805 AL(398 152 i $150
Ba (483,408 rm) zE0.0 S8R 1065 BAED4I1 5 601226 - 5
R =i Ha (493,408 nm) £150 128
z SBR 302 18358204  nasez 4
K (T55.491 nmy) £ 150 074
-
PFage Jofd Page 4ol 4
' '
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TECHNOLOGY PROMOTION ASSOCIATION [THAILAND-JAPAN)
GOAPORATE SERVICES 3: EQUIPMENT CALIERATHIN AND TESTING SERVICES
B34/ PATTANAKARY ROAD SO/ 18, SUANLLIANG, SUANLUANT. BANGKDW 10250
TELD-2717-3000-25 FALD-27T5-6484
Egiiimert : Ineubatos Cart. No.: 24ThW4T
Condition As-Recstved | Lised ham Page: Zof 3
Reference : 2404-00030C-8
Procedura Used ;-
car“"cata 0' Ca“bra“on Cert. No.: 24TME4T Callbratian wara canduciad using esfibralion procatire CP-DTO2 basad on TLAS G-20 acconding o direct
Page: 183 rigasurement mathod with Data Acguisition which cornecied with Resistance Temperatuna Dedector | ATD )
Tha Iemparstins scels Usad was based on TS890
Londition of this result of calibration
Equip " i A 1. Raferance standard instrumerit-
Instreimamt Sarial Mo, Cart, Mo, Tracaahls Dust Date
Manifacturer | Binder 1} Data Acquisiticn My490Z3652  amMIZE TPA 26 Jul 2084
2. This eeriilicais | valid oriy {o the Bam cafibrated on dade and place of caibralion.
Mode| - KB 400 E8 3, This carification s iraceable 1o the Inbamaticnal Systam of Unit.
Remark : TPA . Technalogy Promolion Association ( Thakand - Sapan |
Sarial Mo« ORCO001 BEI5 Rasgllof Cobeation ;= ("} ‘Withoul Adjustment
Furnction of ULC" Tamparaturs Soucs
10 Ne. : LIAE NEC OBI25EE Fresh air seiting : Cloaz Emmnmm!;:m:mlmn -
" " Tamg, | T 4 24
Sabmitbed by : Linhed Analyst and Engineering Consukant Co_Lid
;’.‘ REL Humbd. [ % ) 54 57
3 Bl Udomsuk 41, Sulfumdt Read, ﬁ 4 AL Suppiy | Vall | =21 23
Bangchai. Phnakhanong.
Bangkok 10280 K o
Location - Micrabiciegy Labormary (302) F
H | e
Recalvad Qrdar o1 Al 2024 $ 7 §
Calibration Date : 01 Agil 2024 orret S t 7
Ambient Temparaturs : (28110 i "
Ratative Humidity : (50:30)% BT 1
W
Callbrated by Man Patisnaponggaiboan
$!£ { Prabe Instafation Details : Dimensian of Chamber : —
Approved by | X W= 10 em fi= o4 m LLL HETCN
Approreed Bignatory b= it em W= 0 m
{ | Ponpan Paigim = 1 em H= 12 m
) Sumit [misk Capicity=  ON7
{ ) Kunchit Pramgrat
Issue Data © 7 Aguil 2024
Tha Unoortainties ars for a jprobability of apgi 5%
s oariificain ey nal ba rgroduced ofer Tan i &l I'\IIDIIW' e jrine? it
wmnualwwwﬂa Frgipmant Caliirstian and Tesing Sendces.

tonanslumunu wenanslaimun



Equilpment | Incutalen Cart. No.; ZATMBAT
Condition As-Recalved | Usad Ham Page: 3of 3
Raference : 24080003008
Resslt of Calllsration :- 1° ) Withenul Adjusimerd
Fusiiction of UUEC* ; Tampargiure Seurce
Fraah air ssifing Closa
Calibration| uwC | wuc” | Tomperaturs | Temparaturs | Overall |Goverags
Folnt | Soiting |Resding|  stabiity unHormity |varistion| Factos
e ["C1 ] ("C) (20} ["C} ey L3
35.0 30 | =50 0,028 018 0z 2
Calibratian 1G]
Faint Fesition Lnioactaliti
t ) 1 [ 2 T 31 &« ] 5 1 85 1T 7 | & [amerk] (o)
350 [ 05000 ] 35002 [ a4er [ 3aunq [ asoor [anon | asozs [ssoes ] asoo7 | 0@

Averaga® ; Tha averags af 30 valuag in eash posilion.

Temperature stabity : Ons-half of tha greatest makmum differsnca of messiured Emparatins at &y o0 sENso
Tamperature uniformity : The maximum differerce of measued iemperatures at any sensors and the reasuned
IemperEtre & the raference iocalion which & obssrved &l the same me of al as close an chservalion lime as
possible to dalermine fie lemparatura patem of omogensy wiIkn e chamber undar shasily-slaa condticns
Overall Varlation : The Differsnce of the maximum and minimurn messured temperatures throughou observation,

LUC® : Uni Under

Calibration

Male ; The meporied uncerdanty of measuramant was. included stabilty snd excluded urilomity
The regored uncerarnty ol messurement was based an e slandard uncartainty mubpied by a coverage

factar k, providng &

Condition As-Recaived ;  Lisad jtem

Reference :
Procedurs Used -

Ieml of confidance of approximataly 85 %,

~abo-

nanslumungu

Incubaton Cart, Noul ZdTWESD
Page: 2af3

2404-00020C-2

Catbration wars conduieie using calbvation procedurs CP-OTEZ basad on TLAS G20 acconding to direc
measurement mathod with Data Scquisiion which connectad wilh Reslstance Temparalue Detacior | RTD )
Thie temparaluneg Beals Leed was based on IT3-800
Condition of this result of callbration
1. Refarencs slandand instrument:-

Instrument SerinlMo,  CetMo.  Tracesble Due Date
1 } Data Acquisiian MY LB02360 ZILMiz2 TEA 26 Jul 2024

2 This cariilicale is vaid anly ta the Hem caibrated on date and place of calibration
3. This ceriifiaaiion Is tracaabia bo fhe Imematonsl System af Lind

Remark ; TPA

Technology Pramation Asscolation | Thalland - Japan |

oni- () Without Adustmen

Function of UUC* : Tamperatre Soures
Fraah air setting : Ciass Enviranment during calibration
Beginn| Finished
Temg. [ 'C) 25 &
REL Hums. | % | 57 54
AC Supply [ Vol | 21 2
Rt 5td,
. Position : B s
1 1B-1BRTD-0N
T 2 | 1e1eRiD
3 1S-1BRTD-09
I T
5 1B-1BRTD-05
[ 1B-16RTD-08
—3— L ]
Frobe instalisticn Datalls - Dimsnaban of Chamber | L
&= 50 om o= TR B rel.)
b= 80 om W= 064 m
L a0 em H= Q.80 m

Copacity = 0.3 m

wonanslumunu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CAORPOMATE BERVIGES 3; EQUIPMENT GALIBRATION AND TESTING SERVICES:
B304 PATTANAXARN ROAD S0 18, SUANLLANG, SUANLLNG BANGHOK 10253
TEL 0-2717-B000-20 FAX.0-710-0484

e
RS- THL TIPS
T

Cert Mo 24TMESD
Page! 1al3

Certificate of Calibration

Equipment = Incubsor

filanufactunar : hammant

Mol @ PP 260

Sarlal No. VB 160056

0 Mo, & UAE MIC 0322559

Submitted by : Uritad Anatyst and Enginearing Consultar Co. Lid.
3 Boi Udamsuk 471, Sukhumvit Road,
Bargehsk, Phraknanong,
Bargkok 10260

Localion | Micrabiclogy Laboratony (302)

Reoeived Onder : 01 Apil 2024

Calibration Data © 0@ - 03 April 2024

Amblent Temparature : |@+10) e

Relatlve Humidity © (B0£30)%

Calibrated by : Ben Paltanapargpaboc

Approved by - g

Approwvad Signatary

i | Ponpan Paipim

lf'."l Suwll I

[ }Hunehit Prompnst

Fssue Date T Aprl 2024

The Uncertainiies ars for a confidence probability of appraximataly 96%

Thiy cortficrs mey nat be rapmduced oier than in full, dcept with the prisr sriten
Approrni of e bewd ol Corprerte Services 3 - Prjeloreenn Calbraion and Tesling Serviers.

wna'l's‘l:imuqu

o\
(%

Equipment - Incuitistar Cart. No.: 24THGE0
Condition As-Racalved | Lizad Iham Page: Jol3
Referance : 2404-D0030C.2
Result of Calibration :- [* 1 Without Adjusireant
Function of UUC" @ Tampersiune Sowee
Fresh air setting : Ciosa
Callbration | Uuc* | UUG Tamparature Tamparature | Cwerall |G
Poirl | Betting | Reading stability ty Facice
P ["C) | L t£°C) (] |G k
250 2|0 | 250 0,053 078 13 2
3.0 360 360 o4 05T Da3 i
Calibratian Maasured Tamparatura { T )
gy e Uncartainty
G ) 1 F] E] 4 5 8 T B Sy | (40}
28.0 25,506 | 25.310 | 25439 | 25412 | 24347 | 24.332 | 24.313 | 24.414 | Z4.675 030
38.0 6843 | 35965 | 35618 | 35T | 26230 | FE260 | 36343 | 364557 | 35063 0.3

Averaps® : The awerage of 30 valuss i sach position.

Tamparature stability : Ona-nalf of Me grestes! magmum diffsrencs of maasured EMPSFLES @l 3ry DR SNE07.
mity : Tha r diffarance of measurad temparatures at any sensors and #ie measured

Iamparaiure i ihe refarence location which are obssrved o e sams lime or 8t 8s closs an obsaration lima as

passibla io daisrming tha fampersiume pattem of homagensity within the chambar under sieady-siate conditions.

Ovarnll Variation : The Difsrence of the mandmum and minimum measuned tsmperahres houghou obsenmtion.

UUC® 1 Unil Under Calbration

Mota © The mparied unearainky of measuramant was inclded stabilty and axciuded Lnsanmity

The raporsi unceftainky of measunsivent was beded an a slandard ncerainly mulliped by & coverage
Fardzr K, peonicing & level of confidence of spprodimataly 95 %,

000

tenansluenunu
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TECINOLOGY PROMITTION ASSTRCTATHIN (THAILANT-TAFAN) Fﬁ
CTIMFTIR AT SERVEES IIFMENT CALEBHATIONS AND TRSTING SERVIC'ES L

o 4 R v

SALLPATTARARANN ROALIACH (B, S0 ASLLARE], SUARELASE RASTROR &

TEL 0 I707

WBLAT- 11 RS
M FAN ITiecms Ex i -

Gart. Mo 24ThEH

Certificate of Calibration P03
Exquigmant : ——
Mmpnctagiuirer ; Memenen
Modal : WhE 14
Savial Mo, | L4168 o608
10 M LIAE MIC 00222560
Bt o Unitad Anialyst and Erginaering Gensiiart Co, Lid.

3 Sl Uderrrsui 47, Bukiumeil Aoad,
Bangohak, Phrakharsng.

Barghnk 10280
Location : Weratiology Laberaiory
Received Order 10 February 2024
Calibration Date - 10 Fabruary 2024
Ambiard Temparaiiens ; |d@+0]C
Relative Humidity {50301 %
Calibrated by © Krisda hales

- 1
Approved by : m"z—_‘
Approved Signatony

{ ) Pomifippa Tamayakul
[ ] Linnoophol Harmchai
| ) Busil imjai
Insus Data : 18 February 2024

Thi Uneertaind s are fir o comfidenco probahility of approsimately 95%

- e

Equipmant : Wiatar Baih Certl. Mo 24TM28
Caidition As-Received | Laed fein Fage: 3af3
Referonce : 403-02IFAC-2
Result of Callbratian ;= | * § Wit it
Functian of UUC* Tampearaturs Source
Callbration|  WUC* [y Aversge” Standard Reading [ C )
paint Setting | Rending Fositian tebaciaiad
1) e [fE) 1 [ 2 T 38 T & Tsgeiy| 1+
438 4a.4 444 | 44208 | 44469 | 44502 | 445 | 44507 045
Callbralian Coverage |
il Uniformity | Stability =2 -0
%) (e} (£°C) [
44.5 51 0074 2

Mverage” : The average of 30 values m sach pasition

u =Tha of MAGSLITHE HTDRIEIUTES BF By BRNGOTE AN T Mestured (Rngeahe
ol ihe ralarancs |ocsfion which are observed of the same lime or ot a3 ciose an chsanasion Bma as pessbin
o debermine fhe lemperalee pastam or homagansty ‘within the chambar under staady-state condiiors.
Stability 1 Ona-half of B groatest masmum diferance of messired [Bmparstune ot any ane probe,

Wuc® ; Unit Undes Calitration

Mobe : Tha reparied uncarainly of meassremen was. included stanity and excluosd anilemily

The: repariad uncarisinly of messurement was besed on & siandand urcerisinky moipliod by a
coverage faciar k. providing a level of confidence of approxmalely 95 %

~-oido-

lﬂﬂﬁﬂw

Equiprrent : ‘Waler Baih Cart. Ma,: 24THIZE
Condition As-Recelved : Lisag (lem Page: 2of 3
Refarancn - IHIDTI20C-2

Procadure Used :-

Calbraion werm congucted using in-nouse caibralion procedure CPSOTOM Based an ASTM ET15 according
to diract maapuramean method with Daia Acquisition which connooied with industnia Platinum Rasstanc
Tharrmomeder { PRT |

The temparalure scals Lied wis besed on ITS-800

1. Refarence siandard instrument:.
Instrument SariNo, Cert,Mo, Troceshle  Due Date
1] Data Accuisilion MY4E001451  JALMIT TPA, 25 Faly 2024

2 This certificale is valid anly to tha ftem calbried on date and place of caibralion.
3. This cortification is tracastds 10 e Wlernassonal Bystem of Uni
Remark : TPA : Tachnolegy Promotion Association | Thailand - Japsn |

PResult of Calibration i« 1] Without Adjusime
Funciion of UUGC® © Temperntune Sourmo
el transher medium used ©  Walsr
; B AC Voliage Supphy
(G [®RH. ) { Vit )
Boginningof Callbrailan | 268 st 2
Finished of Calibration 25 =3 221 B
Rl 5id,
Passion :
= i Now:
1 | HEPOIIE
1 2 NITPEITR
; Sl [Ti -
= | o* il el
Sipal | HITPa01425

FECHNCHOGY PROAMOT ON ASSOCTATION (THATLAND-JATAN)
U TE SEMVICES 3: BYUAIYIENT CALIRRATIHON AND TENTING SRV ICRE
AL PATTE R o A KR T 00, B OARLLLANED, 1A KL S AR | (1)

[T )
TR &ITANN  TAL DITienm EALIRATION poms

Ciart. Moo ZATRGD

Certificate of Calibration Page: 1013
Equipmant ot
Manufaciuror : Wammart
Modat : WHE 14
Serlal No, : it
R UAE MICLOBN2550
Submited by © Urited Analyat and Engnaering Consuitant Go, L

3 Sai Udomauk 41, Sukirmyit Pesd,
Bangohak, Phrakhancng,

Banghok 10260
Location | Wicrobiclegy Labaratony
Fiocaived Ordar : 10 Fabnary 2024
Calibration Date | 10 Fabnaary 2084
Ambdont Temporature © {28410}
Falative Humidity : | 50 £30 )%
Calibrated by : Kiriscia Mnlea

g e o

Approved Sigratory
Ly Tameyakul
{ wf Lnnopghol Harachal
{ ) Suw Imjs
Essun Date © 18 Fabrusey 2024

The Uncerininties are for o confidence probahiliiy of spproximstely 95%

nd b Citpamac Scr e | | By Ualfe

—onanslumunu



Equipmant Wimar Bam Cail No. 24TRA0 Equipmant : Waler Bath Cart. No.: 24TM30D

Condifion As-Raecedvad : Lisesdl mam Page: 2of 3 Canditlon As-Recaived : Used ltam Pags: 3ol3
Raobarance | S0P Ralarencs | 2402-02330C-3
Procedure Usod - Result of Calibeatian = | * | WWhout Adustmenl
Calbration wars conductid using in-house caltvalion prosedurs CP-OTOM Based on ASTM ET1S ccording Function of ULG® = Temparaturg Source
to direct maasiement malhod wiif Dets Accquisition which connecied wish indusiral Platinum Rasstancs e = T e TheH
Thermmirmetsr [ IPAT |, palt | sedting Fosiion Memeipinty
The T 3
fomperature scake used WAs basAd o IT5-90 (g} B L) 1| 2 | 3 | & &) | (2c)
. Re b s 445 =6 A4 | adA@i | 44463 | 44496 | 44518 | ad4moe 018
Insirumont SarialMo,  CarlNo, Iraceabls  Due Dt Gallbralion| ooy | Staniny | C27200
1) Data Actuisilion MY4B001461  ZALMIT TEA 2 Fab 2024 paini Factar
2 Thn cevtificate s valid anly o tha itsm calibratns on date and pisce of calbration. (") (] tz"C}) k
1. The cor " o the Ir Systam af Unil 4.8 0.2 0.05E 2
Remaark @ TPA | Tedwology Promotion Assocciation | Thailand -
Resuit of Calibration -« (4 mwm‘ g} Avarage® : The ayerage of 30 velues In sach position,
Function of LUC" ; Temparalure Sours L 1The diffaiaincs of Bainperallres Bl By BENR0ME And i massLEed Wempanatunn

At the rafaranon looaman  which ans chsarisd ot tha same tme ar ot as dese an chesvaiion bme as posaibis

Haat transtar medinm used @ Waler
1o detanrire v temperabans patisen or hamoganeily within e chambar under siaady-slate condiions.

=i R Environmental AC Voltags Supply Stabdlity : Ore-hadl of il grestesl mislmom diflsrence of missured lamparature &l any one pobe
| S ) | (wRH) Vot ) UG Uit Undar Calbeaticn

Baginning of Calibration 2 B 21 Nota = The Egamed unceraingy of Maarurament was incused statdity and axcided uniformity,
Finished of C il =1 220

Tha repored uncertandy of messuremant was. based on & standard unostarty mutiplied by
coverage facior k, providing & kevel of cerfidance of approximalely 85 %
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Calibration Certificate Calibration Report
Certificate No.: 2403982-001-01 Certificate Mo 00108
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Scpmans Rod
Add ) S At e Model: Tl Serinl Mo BOFISE
Pesn . i 4 Resolutieer £ DR LIAE MIC B i3580
Bangcheck, Prakhanong, Bangkok 10260 Maulacturer;  ALP
Date of Calibeation: 7 Mgt 207+ Fage T oFE
Page Lol 3 Caliliratsarn pamnt: | .

Calibration result:

Equipment: Avtocinve Calilwation | Tefgesstors | Reintiew | Lise Voitage -
Eosditios =] Fureiddy (] [Wahj —
Manufacturer; ALP win ms ] FT
LT ma ™ 226 HHH - e o

Model: CL-a00 S Ly

Tabia1 : Reporting of Tamgmraturs e
Serial No.: 07298 Mensured Temparatune (°C) § Sensas Mo,

Calitiratian Point [Sensor No.2 is REF) Uncartairty
1D No.: UAE,MIC,019,/2560 el e | swezpron | 83 e

12l iz4 | [ | 1124 065

Order No.: 2403062
Operation No.: 2403962-001 Tabbe 2 : Reporting af Charactarization Resul

LUC* Setting UuL* Reading Stabélity Uniformity | Gwerall Variatise
Date of Receipt: 7 August 2024 re Hin('c) | Mox (°6) [averspe el MPa £(°C} () o

122 2 | wi | | i 0.065 0.1
Date of Calibration: 7 August 7024
Lo it i
Calibrated by — Ap ed by s The: gueted wnceriainky include ™ Stakilty * and * Lasding eftect { 20% of Unitonmity 1*
o I Ml Sjalie e ULC* = Link Liedar Calibeation
Vice President, Department of Laboratory Services Stabiity = Q- hatf of (i repiEs maxmm dilfarence of st temparatues 8l diy o6 Smaon,
fior &l kast Fa¥ §n hour afker resching deady Stale
Date of Isssin; st M prnsibbe for the Techncal Managemant Taam
A R Unifrmty = The masiitiim difsence of sessunsd Smperatures & oy seocs aid the messored
The L Py of 5% Emperiué ot the néfénence ocation which e obsened ot the sme me.
ppr g

Thes Ceren = = o8 et e s of acoreciiation oranied Gy T Thl 1200raiory | ARCIRItEow Dvzal ¥erisbun = The dfference of - e memmum and minimum mexsires eperabaes Sriogout coservation time
witich has pesemsed the messaremen Gipabily of the labomatory and it Daceabdiy (0 mecognized rancnal Sandids and 0 e uss The repart. untenanty of messuRmes was tased on sandand wnoeriany multinkod Dy coveraoe Boor b= 7, provding
of messurement restred at the omespandng natonal standards tebartony. This cerTicate may not be reproducsd offar than in full kel of confidoncs of approcmatoly 95 S
et with the pror switien spprovad of the Madicnal Food Instiube. i
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Calibration Report

Cartificabe No.; 2403982-001-01
Equipnsant: Autnme
Modat:  CL-40L Sanal N, BOVZIH
Risnkigioe: i [ - 10 Mo UAE MIC. 010/ 2560
Hanufacrorer: AL
Dana of Cabibration: T Auguet 2034 Fuga 7ot
Location: MICROSIOLOGY LABDRATORY {301}, UNITED ASALYST AND CHGINEERING CONSLILTANT CO_LTD,

Erwiranmeni Candition: Ambiet Temperatune { 3 = 1 ] %
Rl Himidiy { B0 =8 )%
Lini valtage (205 2 1 ) ver

Conifition of this results of Calibrotsom
I This instnament was calbrated by vt 3 slandaid DRt aHes weh ATD o is sueackse and calisoation
nccording b W-TE-O18 bised on BS 2646-1:207], Autoctxrs for senlzabon in laboratories
Parl 1 Design, orstrustion, shety snd performance - Spenfication
« Tiag Comipsmtn coale e wes based on 7% - S0
Al date show below were fingl walues and e initlsl cata may be cbinaed upon request.
2. Aefenence Stindard [astrument

Instrumest Madel SerialNo. | Cartificate No.|  Due Date Throisgh
M CP-WITEMF- L] EaLss TE AN prepm | T
v T";'“""D:'::;‘“m OH-CP-HITEMF 140 et 1t a1 15 Fab s e |
OM-CP-MITIME- 140 TS TE 6 SFenr s L

JRETTTUTE

3 This certificate & tracoab to Intemational Syssem of Uniits {51 Units).
4 This certificate vwas certfied only For thee strument we dakbnsted
&, This result of malbeation was faund securis a8 shinv on dabe and place of clibranan onky
B, Thes standom doess notsgoly (o Stanizers o ceinleciors wsed for medal, dental, pharmaceubon)
#, Coneibon of Calbratad ilam Good
ULIC Dmscrighion 1 Sefting prograen function sterlicston | STER]LZEMNORMNAL
Time of sierlzation 15 Mnuie At 171 T

B: Resul of Cabbrsiion rl Iﬂ|ll=7|ll'l'l j _,-é
1% ,4';-? gozd

F-CS-01 Aewmor: U1 aw: 250948

n f : FEAPEELTRL MUSOET aan LN

e sy oo rolustie Latxrsicry, Sevics Certer

/

AHUETIETE L TR Gl T EsLE IN 1S

Fourcanon b rousna Development Matoral Food st
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Calibration Certificate

Certificate No.: 2402281-001-01
Client name: UNITED ANALYST AND ENGINEERTNG CONSULTANT €O, LTD.
Address: 3 Soi Udomsuk 41, Sukhumuit Road,
Pr ok 10260
Page 1of 3
Equipment: AutociEve
Manufacturer: ALP
Model: CL-40L
Serial No.: BOBTEI
ID No.: UAEMIC.026/2563
Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by  sr.ierawut Prapawuttipong  Approved by Ai
Scigntiet [ Mr.Pheraphat Tuanjt )
Managir, Deviskan of Cafibiration Liboreien
Dwte of Lesuer U Apeil 2074 Respansible fsr the Techsical Management Team
The wncer arefora af app! IS Yy,
This Certificaby & smoed In accordance win tho tondfons of scorpdestion gramed by the Tha  Lsborssney Accred scremE

WHICH Fuls assessad U M e i Eabiity of th Bhorlory and ds tracoesbilty Lo moogneed mafions Sandands and 1o the unts
il sreasuremmen | nesteed Al this coresponding nabional stancands labcrmary, This cevtilicee may not b mprducsd eirer than in hil
pepl with the prios whillen approvsl of The Matione Food Institus
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Calibration Report

Cevtificate Na.: 240728100101
Equipment: Auenche

Mol s B Serial fio.: BEIEI

Pesslytion’ N . I M UAE MICOI6/2563

Marfacurpe:  ALP
Date af Calibration: 2 Mgt 2004 Pags Tat 3
lLocation; LABCRATORY, UNITED ANALYST AND ENGINEERING CONSULTANT I, LTD
Emvirarmant Condition: Ammtiont Temperature {25 & L ) °C

Felntive bty | 55 & F )W

Liss Volisge: | 25 = 5 ) Wit

Condition of this results of Calibration;

L This nstrurment wes malibrated by rsert 3 standard tempersture recorder withy RTD ko e autedive and caibration
acoording 1o W-TE-018 based on BS J646-1{2001) © Autodlaves Tof seriliation i Mbonstnies Design, constucion, safaty
i pErfarancs Spetification

Thae toemperature scale oo was based on 175 - 90
- A deits show bl wers finsd wakees snd the infisl ditn may be cbismed upan recress
1 Reference Standard Drstrument

Instrument Medel Serial Mo. | Cesisficate No, |  Due Date Throsugh
HiTimp i b WS TEesan | sawiaws | FUon T
Chgiia Thix utwstle s K0 | T ii0d 56 TESNGI30] | 9 Notmoer 2034 | MADGETECS MC
(e Legyer
Hiremp1ad TR TESTOA-01 | @ Nvemoer 200 | MADKGTITY 14

3 This carmfcate is tacaatls o Infernational System oF Unis (51 Uings |
4. This cerificate v certifis only for the instnument we caelivated.
5 This result of callbrbon was found accurste a3 shown on date and place of caftratan only.
& This stardard oes not apiily b sterilzen of denlecions sed for medice, denta, phasmacuutical
7. Coniiton of Caihrated Bem ot
UAIC Destription = Setting progenm funchion stevilzation :  STERILIZE/MSTRMAL
Time of serfizaion 15 Mpute & 1150 sand 1210 5C
B Resiit of Calkvation | X | Wehoun sdustment
&fter ajustrment

5010 Reveawn: 00 Dele: 700488

f. s wrssulBusisdsarmiLa s
n I Il e e T RS SSUS TS —
e ey FEUPESON B o s Cevetopmens Maional Food nemes it 7
Fooo indlaiial Labo'zioy Senvice Cerver m—mﬂ-‘lﬂ.ﬂ|
Calibration Report
Cartificate No.: 2402281-001-08
Equipement: Autocime
Modet CL-afL Seridl o BOERE3
PebssCrigt o 0l (el LIAE MIC. 006} 2563
Marudpchamr AP
Dhvtis o Callbratian: 2 April 2024 Page 3af 3
Calibration point: 115.0sand 1210 °C
C results =

Cailbrgtine | Tampersturs | fiowive - | Lise Woilage
‘Cosdition e [Himsiiiy (%)) [Vait)

i 44 =i i
M [E EL1 130 g 2
I _
Tabiel 1 Reporting of Temperature: = e
Measured Temperature {“C) @ Senzor No.
Colibration Point {Sansar No.2 is REF) Uncestainty
el e L Sti.# 2 (Ref) Staw 3 £y
11540 1528 115.35 11538 X2
12140 1nzs 12136 12137 064

Table 2 : Reporting of Characterization Resul

ULIC* Setting ULKC* Reading Stability Uniformiby | Owerall Vastation|
i) Min (°C) | Max ('C) jAvarage ('C)  MP2 %) Q) L5
15,0 1150 E15.1 1150 0.08 019 0.1 048
120 i21.0 i 1210 0.12 [ET] 110 034

Ll

The guisked uncertainty include ™ Stabifity " and * Leading effect [ 20% of Uniformity 1
ULC® = Unit Uncer Calbranan
Stabibty = One-hail of e groaiest masimum dffence of measuned tompermiures at amy one sersors,
for at ienst haf an hour after resching steady state
Unifarmity = The stk o FTensnce of regasrsd (mpaRiues 88 any sensors and the massamd
lempemtwe at the refenence location which ane ofsered a1 the same tme.
Crversll Yanahion = The difference of e marimum and misiwm maasamnd emeermiunes Prougoit chsenaton time

The regert uhcerainty of maasuiement was based an sandand uncertaimty multiphed by cowsmge factor k= 2, prowding
& leyel of confidence il approsimatily 55 %

T
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Calibration Certificate Calibration Report

Cartificane Mo.: 2402419-001-01
Certificate No.: ML Equipment: Enrtione Nilacs Munitscturar  DPIALS
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD. e PSR
Address: 3 Sai Udemsub 41, Sukhumvit Road, Seral N LI 10 B AR MIE (18
Bangchack, Prakhanong, Bangkok 10360 Capecity; M g
Dl o C: 1 gl P13 L Puge 2013
Foda 4t 3 Ervironment ConSition:  Acben Tempewun J00 N3 T ekl sty 5§ = B' %N
i Mace of Caliiration: Fiooer T, |INITED KR ST ANEEREREERRG CONSULTANT (0, LT
Condition of EQUAPMENT: Good Condta
Equipment: Electromic Balance Con I This Results af Calib -
| Cobrwnon Method W] Mipthoed W-RA-O00 In-Fimgme Myttt Sessd on UKAS Lali |0 AlTR
Manufacturer: OHEUS 1 Retesre Sondards
Beference Standard  Mada| Sorial Mo, Callbrated By  Cedificate Mo. Dus Date
Maodel: FRELZ Sty ekl Qa7 15y mz i MINI1IEIE 0 Moeie 1G4
Imstruimert Mada| Sorial Mo, Calloratec By  Cedificate Mo. Dum Date
Serial No.: CIIETEATAS | ——— B WELETH T Gty Basorm QoD A Murss M55
. Thes CutREION 1 TR 10 EE LT
ID No.: UAE.MIC.055 | 2565 & Thm costiFean s SmTesl Ty 15 he FTETUISEN e okt
£ T st OF COMIITION w33 oL BODO!DIE @5 S0a 00 SEtT BN Dl of SErEtEE e
Order Mo.: 2402418 Calibration fesuits;
1. Repeatabifity of Resding:
Operlﬂm Na.: aeTran-fes Porsrei Vakee | g 1 Siandwi Devistion of Ramiing L g}
i) 00T
Date of Receipt: 13 April 2024 &0 B
Date of Calibration: 19 april 2024 2. Oft-Center Erron

A e Bl g e e and meever |0 seress pooion 50 pon.

Tha e redng Stemes 5 gan 0 ldse
Approved by_."~ IO G
| s Taangamiit | el

Calibrated by  wesheraphat Tuans
[
Wice President, Department of Lahoratory Services: 4 @
[ ——— 23 Al 2024 Respongiée for the Technlcsl Management Team -]
il
The are for @ af 458 : 3
i |
The Certrfimpbe s msana n sceordans Wil the condiions o acrediaten gramed By the Tha Lacomory Actrediston Scheme -
W T ERRESAED the MESSimEnt capabilty of the shorstory and by trecestd eyt recagnied nabiorel stidans and o i Lt gl g it gl
unms of mEsurEmet rEateed A the corresponcing netioval slandecds (saenory, The crifioe ey ol be reproduces ocher petn | Moaom | Eeeol

v Al g it i pite whlten aponead of the Nationsl Foos brstule

FC5-009 Reveon: 01 Date: POH-85 F-CS-01Y Risviast: 01 Date: 200465
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Calibration Report
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Certificate No.t 2002418-001-01
Equipment: Bt < Siane Mametachisw  DHALE

Madel; FEETY Ressiution: 0001 §

Berlpl a7 TIPS 0 Ma.; LR WO ERa ey

Capacity: &8 3
Date of Calibration: 19 s sl E]UF] g E g a § § ﬁ g g E E E g
Calibration Results:  (Continued) dlals =ls|l=s]|s|s|s|a|a
Cafipration Bpnge;  0-600g
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