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giiudiedne Ut lnd Budiidess Aeudauaw d1in Tuinngay : 8-15 ganAxN 2562
@ ¥ LY - d
daiinsedn  : yuruduaedn WHTBUNE 15 Aa1AN 2562
AunuINnYeEalns29da : UTM 48 P 0299485 E, 1653824 N. Ussnndlegng : aane
{uvaaAasiionsaaitast ; High Volume juvesgUnsalgauiiou : TE-5025A
FuNns295usas (Certified Date) : January 28,2019 TUMURBIYNTSHBUINIBY : January 28,2020
v = vdo 4 e aca . HAATIZE Anasgiu
Aviiquawema | Tumitnisiiudetng Whasek s -,
(mg/m>) (mg/m°)
TSP 6-7/10/2562 US.EPA 40 CFR 50, Appendix B 0.039 0.330

wneweg: Y ANnesgiu aulsznrrusnsTunsuindeuuieni atiufl 24 (w.A.2547) Gee Avumnasgrusunmemaluusseinelagialy
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Fognén : USEW duwes 91 (Fulauusenutngain efuddiin Juseainistiey3sud)
Uszinlasins: lanmsinileuusivasamnssuriiniuusyeas
Wiegmamnssuneads Usemnulingii 27275/15472
fndlasinns  : ueanein sunadies Jwminyisug
giudaedne  : U3en Tl Budilleds meudaunuyi $1dn
datinsaadn  : laslidiuvedlasenis
Auniesiiavasanitinsaadn : UTM 48 P 0298502 E, 1653387 N.

IVAQNAN : 620027

Fuiiudeg1a : 6-7 nanew 2562
FuiiSudiegne  : 8 manA 2562
Fuiivedou  : 8-15 naA 2562
Fuilsieauma  : 15 AatAu 2562

Ussnn@eene : one

juvasgunsaigauLiiou : TE-5025A

TUNURBIYNTEBUMIBY : January 28,2020

. = vode g aga y HaNATIER AnAsg Y
svliqua oA | Tuivinsiiudieeng Wihasen s 5
(mg/m>) (mg/m°)
TSP 6-7/10/2562 US.EPA 40 CFR 50, Appendix B 0.026 0.330

' o v i a oo od < o @
WA Y ANNATEIL MUYTENIARNZNTIINTAMAGBLLMMNE aUUR 24 (n.R.2547) Fas Avumnasguaunmameluusssmelagialy
TSP: fuazeassiu Wwae 24 Hlus

(Miss Parinthip Petjit)

Analyst
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A a a o @ a L ¥ LJ ) o w a v 1 o
YoagnAn : U3 Hiunys e (Suleuusemutngann Majudinudine Jusddinmstiayisud)
Usztanlasains: lassmsviiouusugranvnisueiinfuuzyoad MEgnAl : 620027
i U v o 1 s d of ]

\WegmamnIsunaais Ussmulngdl 27275/15472 Fuiiudnetns : 6-7 gatAu 2562
48 ° A o - voow Ay € v de o '
aslasams  : shuaeedn Sunewdies Jwiayisud TuNFuAEN  : 8 panAw 2562
v o ' Ry ¢ & oo a o ¢ o w v o
giuaedne Ut Ll 1Buddiese Aoudaunuv d1in TuNsnURa 15 9a1AN 2562
donlinsaedn - gueuthuwad Ustlnalegns : seiudes

AUNUINNAVEEATATITA 1 UTM 48 P 0299516 E, 1651957 N.

JuvagUnIaing9dn : ACO 6226 juvasgunsalaauiiisy : CA-128/U2040047

o

ssaudsedredelunisaeuliou : 110 dB/1,000 Hz Suiinsaaduses : 12 fhuneu 2562
Afiglfania3asinidies (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  iavillenansdautiiey : HC190626

ArszAudeege (Equivalent Sound Pressure Level) (dB(A))
381
Leqg 24 hrs. Lmax
12.00-13.00 u. 55.4 75.0
13.00-14.00 wu. 58.8 81.5
14.00-15.00 u. 571 79.3
15.00-16.00 u. 57.6 82.3
16.00-17.00 u. 57.1 74.7
17.00-18.00 w. 57.5 75.2
18.00-19.00 u. 57.4 86.5
19.00-20.00 wu. 55.3 84.5
20.00-21.00 u. 53.8 75.4
21.00-22.00 u. 54.8 82.2
22.00-23.00 u. 51.2 68.5
23.00-00.00 u. 524 80.7
00.00-01.00 . 19.7 74.6
01.00-02.00 u. 48.5 70.2
02.00-03.00 u. 48.8 69.4
03.00-04.00 w. 48.6 65.6
04.00-05.00 wu. 51.3 70.6
05.00-06.00 u. 56.9 77.5
06.00-07.00 wu. 58.4 775
07.00-08.00 u. 59.8 77.4
08.00-09.00 u. 57.3 81.1
09.00-10.00 wu. 574 80.6
10.00-11.00 u. 59.0 86.5
11.00-12.00 u. 57.1 83.3
sTAUIEBARaY 24 Yu. 56.2 -
IAULHENENER - 86.5
AmnTgIu” 115.0

MR D LU LT AR RIN TS AW IR

&onni‘-m

(Miss Chonnikan Nambubpha)

A 2580) (Fa9 AmumnRsEusudolaevhly

o

(Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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Hagnén : U3e iumes 91 (Suleudssmulingan viajudindnin Juasdenistiayisue)
Uszimlasams: lnssnsivilouusiugaamnssuviiniiuuzseas TagNA : 620027
Wiegnamnssuneais Ussmudngil 27275/15472 Fuiiiudaegn : 67 manea 2562
findlasems  : shuaemedn Sunewdies Smiaisud Fuiisudietne  : 8 nanaw 2562
giiudaagng - u3em land Budidiee reudaunusi e Fuilmeaura 15 gaiau 2562
anlinsaada  : guouiuiein Uszindiagne : seAudes

Auvdsinavasaningadn : UTM 48 P 0299485 E, 1653824 N.

JuvagUnIalng29in : ACO 6226 Juvasgunsaisauiisy : CA-128/U2040047
szAUIdEed19dlumMsaaufiey : 110 dB/1,000 Hz Sufinsa95uses : 12 fluray 2562
Anfiguldania3asiadee (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  aufllenansaautiiBy : HC190626

ArssAuIasuaas(Equivalent Sound Pressure Level) (dB(A))
981
Leq 24 hrs. Lmax
12.00-13.00 u. 59.2 825
13.00-14.00 wu. 58.1 84.5
14.00-15.00 u. 58.8 83.3
15.00-16.00 u. 59.4 84.1
16.00-17.00 u. 60.8 87.8
17.00-18.00 u. 59.5 78.9
18.00-19.00 u. 54.2 74.9
19.00-20.00 u. 51.5 82.5
20.00-21.00 wu. 539 75.2
21.00-22.00 u. 53.0 74.6
22.00-23.00 . 48.7 67.3
23.00-00.00 wu. 52.7 78.4
00.00-01.00 . 48.9 71.2
01.00-02.00 u. 48.3 73.1
02.00-03.00 u. 48.5 68.7
03.00-04.00 . 50.0 71.1
04.00-05.00 w. 56.9 72.7
05.00-06.00 u. 62.4 86.6
06.00-07.00 u. 61.1 85.8
07.00-08.00 u. 61.5 82.3
08.00-09.00 . 61.5 81.9
09.00-10.00 u. 59.6 85.2
10.00-11.00 u. 59.5 80.2
11.00-12.00 wu. 60.5 81.3
SEAULEBNIREY 24 B3, 58.2 -
TAULAIENEN : 87.8
ANNATIYY 115.0

wnewg: D inaspiunulssniAnnenssunsaag WA, 2540) (589 MmumnsusEaudEsalaemly
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Analyst Laboratory Manager
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A a o = LI ) LY vV Lé ] o a a v 1 <l W

vagnAn : USEY Huwwes $im (Gulaudssyudasann vajudindine Jussdanistay3sud)

Uszmlasams: lnsansivileuwsiugravnssusiinfiuuzveas sWagnAn : 620027
\WegnamnsIuiead e Useulngi 27275/15472 Tufiiudaedns : 67 panu 2562

< 3’; o a ° =l a L% oA 4 o o a 1

ynslasens  : shuaanedn Suneudios Jmiay3sud TunFudiedn  : 8 naiAu 2562

v o ' a o ¢ & aada o ¢ o w o o

giiuAedn U3t Ll Wudess reudausun $1ie FunTsnura 15 aaiau 2562

anilasadn : lssliiuvedasinis Usstviedne : seAuldes

AUnUIRNRYeEa1EAT293A : UTM 48 P 0298502 E, 1653387 N.

JuvasgUnIningaadn : ACO 6226 juvasgunsaisauliisy : CA-128/U2040047
ghurdessnedelumsaauiiou : 110 dB/1,000 Hz Suiinsaafuses : 12 ey 2562
AftguldaniaTasindes (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  tavillenansasuliioy : HC190626

AssAudsaRas (Equivalent Sound Pressure Level) (dB(A))
1381

Leg 24 hrs. Lmax
13.00-14.00 wu. 66.3 82.2
14.00-15.00 u. 64.5 82.5
15.00-16.00 u. 65.2 80.9
16.00-17.00 u. 62.2 89.6
17.00-18.00 wu. 61.5 68.2
18.00-19.00 w. 64.1 70.7
19.00-20.00 u. 624 81.8
20.00-21.00 . 63.1 74.1
21.00-22.00 u. 62.0 65.2
22.00-23.00 u. 62.2 67.6
23.00-00.00 wu. 63.3 75.4
00.00-01.00 u. 64.3 66.5
01.00-02.00 u. 65.1 80.4
02.00-03.00 u. 61.0 78.7
03.00-04.00 u. 63.0 65.8
04.00-05.00 wu. 58.8 73.1
05.00-06.00 u. 61.0 775
06.00-07.00 u. 63.8 79.8
07.00-08.00 w. 659 87.8
08.00-09.00 wu. 64.5 834
09.00-10.00 w. 61.4 87.3
10.00-11.00 u. 58.2 87.2
11.00-12.00 wu. 65.4 82.8
12.00-13.00 u. 63.0 89.9

FEAUEBIRRE 24 Y. 63.4 -
sEAULHDIgIgR - 89.9
AIRTgINY :
T,

100 115.0
ke
48 4 ;

5 wl ° PV )
‘.ﬁ}@.ﬁ. 2540) 1303 AmumnIgusEAUdsdlaaiily

|

(Mr. Kittiphid Plongkaew)

winemg: Y unasgumisusEnAfnEnsTunm @

Clnonnilk_an

(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager
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d a s = o LY L7 LY ) vV ) o U a L 4 1 &/

YognAn : V3T fiunes 91in Gulauuseymudnsan efuddain Jussdanistnagiiug)

Usstamlasans: lassnsivileunsiugramnssuviafivusyoas WHgNAT : 620027
iWagmamnITunease Usevnulngi 27275/15472 Tuifiudedns : 7 ganau 2562

49 ° ° LY VISRV VIR 4 o dor o '

#slasanis  : shuaannedn suoadies YwmTayisud TuNFuA9EN  : 8 fanAY 2562

v o ' a W ¢ & ada o ¢ o w o o

giuAedne  : uiev lad Wuliess reudausuv $1in FuNTBNURE ;15 Aa1AN 2562

dantinsadn  : lsslifiuvedlasenis Ussiandledne : muduasiviou

AUNUINAAYD9ETEATI9IA : UTM 48 P 0298502 E, 1653387 N.

Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz 39 >100 >100
Peak Particle Velocity ; mm/sec 0.079 0.048 0.063
Peak Displacement ; mm 0.000 0.000 0.000
Standard?
Peak Particle Velocity ; mm/sec 49.0 50.8 50.8
Peak Displacement ; mm 0.20 0.20 0.20
Measured Instrument Brand Model

Instantel Minimate Blaster

newmg ¢ "u’lﬂi_ﬁjumuﬂiznmniswsam%’wu1niﬁiiuﬁ1ﬁuas§quaﬂﬁau Foq fi”muﬂmmylumimuquszﬁ'mﬁmuazuiaﬁuamﬁau
INN1vimilasiiu (A, 2548)
N/A = 529 Tnlainy, Frequency < 2 Hz, Velocity <0.130 mm/sec uaw Displacement < 0 mm
nasziiiawmiles 16.27 u.

o Chonkan

(Miss Chonnikan Nambubpha) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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ANALYSIS REPORT

o v
YognAn

a8
NR9lATINT

: USEM fiunes e (Fulaudseymudnsan isudiud e Jussdamstneay3sug)
Uszianlasams: lnssnsivileunsiugravnssusiinfivusyoa TWAgNA : 620027
\legnanunysuneaine Ussmmutngi 27275/15472 Fuiliiudaeena : 7 maneu 2562
: fuaanedn duneudlos fminy3sud FuilFudaeeng  : 8 manAw 2562
fifiudaegne  : uSt Ll Bulidied reudauaui S Fuitsnwarume ;15 aneu 2562
aailamain : yuyuthuiedn Usstandaegne : mwduasiiieu
Fumisinnvasaniingaadn : UTM 48 P 0299485 E, 1653824 N.
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec N/A N/A N/A
Peak Displacement ; mm N/A N/A N/A
Standard
Peak Particle Velocity ; mm/sec
Peak Displacement ; mm - =
Measured Instrument Brand Model
Instantel Minimate Blaster

UL
NAAITIIMIDIRY (n.A. 2548)

N/A = a5 ¥alaing, Frequency < 2 Hz, Velocity <0.130 mm/sec way Displacement < 0 mm

nassilamiiat 16.27 u.

(Miss Chonnikan Nambubpha)
Analyst

MEC-FM-45 Rev.00 01-10-2561
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(Mr. Kittiphid Plongkaew)

Laboratory Manager
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d o A = o W A LY L L4 ! LI a L 4 1 - a/
¥ognA : U3 Aiumes 9in Guleuusemutasan wejudidiia Jussdanistieyisug)
Usstnnlasims: lassmsinilousiiugramnssuilafiuuzgead FHsgNAI : 620027
- ' v o ! [ | o '
iWegnamnssunaaie Usemulngh 27275/15472 Fuihiudeene : 7 faau 2562
a9 o b=} (3 =] Y as e ¢ v do o 1
faslasams  : suaannedn Sunawdios Jwmiayisud TuniuAeEe  : 8 AanAw 2562
Y ) o o ¢ & oo a o ¢ o w [ |
giuAleene - U3 lnd 1BuAliess reudauaw $1in Fuienuna 15 aanAw 2562
aaiins2adn  : guyuiunads Ussiandledne : anuduasiiieu

AUnUINNAYHaliAS29A : UTM 48 P 0299516 E, 1651957 N.

Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec N/A N/A N/A
Peak Displacement ; mm N/A N/A N/A
Standard?
Peak Particle Velocity ; mm/sec - = S
Peak Displacement ; mm

Measured Instrument Brand Model

Instantel Minimate Blaster

Mg 1’1nmiﬁ’mmuﬂismﬂnwmuw%’wmniassuﬂﬁuﬁzﬁmmé’ﬁu Foq ﬁﬂuuﬂmmj’mn'ﬁﬁ’mquizé’uLﬁmua:uﬂﬁ'uamﬁau
MnMsmiiesiu (A, 2548)
N/A = a5 ¥alaing, Frequency < 2 Hz, Velocity <0.130 mm/sec uas Displacement < 0 mm
nansziiawmilas 16.27 .

(Mr. Kittiphid Plongkaew)

O«owl*a”

(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager
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- a v a o W L o v v o W & 2 ' PV ;
Yagnan : USWW Huwes 91iin (Gulauusemulingin Weiudwdnie Jusedanisgney3sud)
Uszinnlasanis: lnsamaniieuusiugmaminssusinfiuuzyoad SHEgNAI : 620027
] ' v v A o o s '
LNORAAIVNTINNDAW Usenudnsi 27275/15472 Tuiiflusaegne : 7 ganAy 2562
A Y o = o A v W aw o de  ar '
waslasens  : duaanedn sunaidies Jwmiayisud WNTUAIBENY  : 8 RAAY 2562
v 1 a ¢ & aodaa as ¢ o w o o
dinudagne  : U3 lund Budidess roudaunuyi $1ie Funnagau : 8-15 fla1Au 2562
dariinTedn  : vauwmagurutiune Fuilseauma ;15 gatAy 2562
AMUUINAAYD9EaNlns293A : UTM 48 P 0299496 E, 1651914 N. Uszaniaegne  : ulanu
fnwusAeens : 1d lufinenau
AmATEI>
SUNSNAFDUY Wi ISnarauuwazisende? - .| wneusiiwun | nausioulau
ATITH 2 ;
wuzau gean
pH - Electrometric Method (4500-H* B) 7.74 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 = -
Total Dissolved Solids me/L Dried at 180 °C (2540 () 544 i 600 1,200
Total Hardness me/L as CaCOs | EDTA Titrimetric Method (2340 C) 421 lsivhiu 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Sulfate me/L Turbidimetric Method (4500- SO42 E) 47.7 Taiviiu 200 250
Digestion, Inductively Coupled Plasma  a
Total Iron mg/L 0.04 Liiu 0.5 1.0
Method (3030 F, 3120 B)

VUBLWR; Y Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.

H v a ; v o e o - 0 . v v
22 mmﬁ"luﬂzumwmmuﬂixmﬁnszmvwswmniﬁimmnuazﬁqmﬂaau (309 MvuaraninasiLazinasnsiumvnsdmsunistlaatu

fuansisuguuazntstiasiuludedanedonduiv we. 2551 fRuilusefitaniunm @u 125 neufily 85 ¢

asuil 21 wqume 2552

o€

{Miss Paranee Lumboot)

Analyst

<.y
‘E_.'.:\G\Ju"‘) "?OQ .

(Mr. Kittiphid Plongkaew)

Laboratory Manager
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Mine Engineering Consultant Co., Ltd.
W@l 2/115 gaesdn-uasunen 34/1 duadsyadilad swnedand dmiaunusid 12130
2/115 Soi Rangsit-Nakornnayok 34/1 T. Prachathipat A. Thanyaburi Pathumthani 12130
Tel(662) 0642253, (662) 0644754, 083-5459195 Fax(662) 0642253

& E-mail: mine-engineering@hotmail.co.th
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pH - Electrometric Method (4500-H* B) * 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) * - -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) g Laifiu 600 1,200
Total Hardness mg/L as CaCOs; | EDTA Titrimetric Method (2340 C) = Laithiu 300 500
Turbidity NTU Nephelometric Method (2130 B) * 5 20
Sulfate me/L Turbidimetric Method (4500- SO4% E) 8 Lisiu 200 250

Digestion, Inductively Coupled Plasma ‘o
Total Iron me/L s laivfiu 0.5 1.0
Method (3030 F, 3120 B)

WA Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
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(Miss Paranee Lumboot)

Analyst

(Mr. Kittiphid Plongkaew)

Laboratory Manager
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RECALIBRATION
DUE DATE:
January 28, 2020

ﬂ
TISCH

Environmental

Calibratlon Certification Information

Rootsmeter §/N: 438320 Ta: 293 K
Pa: 745.5 mm Hg

Cal. Date: January 28, 2019
Operator;  Jim Tisch

Calibration Model #:  TE-5025A Calibrator §/N: 2262

Vol. Init Vol. Finat AVol. ATlme AP AR

Run {m3) {m3) {m3) {min) {mm Hg) {in H20)
1 1 2 1 1.4080 3.2 2.00
2 3 4 1 1.0050 6.3 4.00
3 - 6| 1 0.8980 7.9 5.00
4 7 8 1 0.8540] 8.7 5.50
5 9 10 1 0.7110 12.6 B8.00

Data Tabulation
Pa Tstd

vstd | Qstd ar{ ) Qs |y aH(Ta/ Pa)

{m3) (x-axis} (y-axis) Va (x-axis) {y-anis)
0.9934 0.7055 1.4125 0.9957 0.7072 0.8866
0.9892 0.9843 1,9976 0.9915 0.9866 1.2538
0,9871 1.0992 2,2334 0.9894 1.1018 1.4018
0.9860 1.1545 2.3424 0.9883 1.1573 1.4703
0.9808 1.3794 2.8251 0.9831 1.3827 1.7732
m= 2.09095 m= 1.30932
QSTD = -0.06380 QA b= -0.04004
r= 0.99995 r= 0.99995

Calculations
Vstd=|AVol{{Pa-AP)/Pstd)(Tstd/Ta) | Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=[Va/ATIme
For subsequent flow rate caiculations:
Qstd= 1/m<< nﬁ(% —-T%E‘—))> Qa= 1/m<(,,’anf TalPa ))b)

Standard Conditions

Tstd:| 29815 °g RECALIBRATION
Psta:] 760 mm Hg i
Key US EPA recommends annual recalibration per 1998

40 Code of Federat Regulations Part 50 to 51,
Appendlx B to Part 50, Reference Mathod for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

4H: callbrator manometer reading (in H20)
4P: rootsmeter manometer reading (mm Hg}
Ta: actual absolute temperature {°K}

Pa: actval barometric pressure {mm Hg)

b: intercept

m: slope

www.tischi-gnv.com
‘TOLL FREE: (877)263-7610
FAX: {813)467-9009

Tisch Environmental, Inc.
145 South Mlaml Avenue
Village of Cleves, OH 45002

PC CALIBRATION CENTER CO. LTD.
Sol Wachirathamsathit 67 Sukhumvit 1014 Bangchak Prakanong Banghok 10260
Tel : +86(0) 21854339 Fax ; +66(0) 2185-4424

webslte : hitp/Mww.spe-t.oom
Certificate of Calibration ;xx::«;
Equipment: Balance Certificate No.:  C01193060 —’,‘/:-/;I::\:‘:““
Model: AB204-S Issued Date: 28 August 2019 rsmTas
Serial No. (or ID.): 1123163290 (MEC-LAB02) Job No.: KCAL1911191
Manufacturer: Mettler Toledo Page: 10of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitikdlong 1, Rangsit-Nakhon Nayok Rd,
Sol, Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperature 25 °C t o7°C
Humidity 57 %RH * 4.7 %RH

Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (4u 4)
2/115 JSP City Rangsitklong 1, Rangslt-Nakhon Nayok Rd,
Sol. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Sornkaew

22 August 2019

In house method, SPCC-WI-47, base on UKAS Lab 14

Calibration By:
Calibration Date:
The Method used:

Traceability: This certificate Is traceable to the S| Units maintalned by National Institute of Metrology

(NIMT), Thaltand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,
C02182572

i,

P
<

Q\Mo(vco&_

SPC Callrtion Center Co.,Ltd.
= L e ——
(Mr. Piyvapong Somkaew) (Mr.Rungrod Jenkittrakulchai)
Person in charge Authorized signatory
This eertificale is Issuad the unita of rding to the | System of Units (S)). It providea ifity of loi ional or national
standard or other recognized nalional standard laboratories.
The statod I3 the y which (s obteinead from the standard i by the Tactor (k=2 to provide a level of
of ly 95%. ILis in with tha Gulde to ion of L ty in {GUM),

These results may be atfectad by Irom spocified The only 1o the itams testad, calibreted or sampled. The report shall not be reproduced

axcept in full without epproval of SPC Calibralion Cenler Co,, Ld.

SPCC-FM-C01-06: 01 Aug 2019




PC CALIBRATION CENTER CO,,LTD.

Wachiratharnsathit 57 Sukdmatwit 101/1 Bangeivak Prakanong Banglok 10260
Tel : +66(0) 2185-4333 Fenx : +66(0) 2165-4424
wobslts : httpyww.spe-t.com

Certificate No.:  C01193060 Page: 20f 3

Calibration Results:
Before Adjustment

Eccantric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero referencs.

! il |

Nominal Test Value 50 (g}

,
[CH

o

Reference Points (g)

A B [} D E

-0.0001 0.0001 0.0000 0.0000

Repeatabliity: Determination of the standard deviation of welghing balance., Readiability 0.0001 (g)

Nominal test value (g) Standard Devlation

20 0.00004
200 0,00004

Departure of indication from nominal value., Readability  0.0001 (g)

Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty «
(@) (a) (g (0) (g)
0.001 0.00100 0.0010 0.0000 0.00010 202
0.01 0.01000 0.0100 0.0000 ___0.00010 2.02
0.1 0.10000 0.1000 0.0000 0.00010 202
1 1.00000 1.0000 0.0000 0.00010 2.02 |
5 5.00000 5.0000 0.0000 000010 | 202
10 9.99998 10.0000 0.0000 0.00010 2,02
50 49.99997 49,9982 0.0008 0.00012 2.01 -
100 99.99999 99.9990 0.0010 0.00017 2.00
150 149.99996 149.9985 0.0015 0.00023 2.00
200 199.99987 199.9980 0.0018 0.00029 2.00

SPCC-FM-C01-06: 0t Aug 2018

PC CALIBRATION CENTER CO.,LTD.

4 Sol Wechishamsathit 57 Sulkhunmvit 101/4 Bangrhak Prakanong Banglok 10260
Tel : +66(0) 21864333 Fax : +66(0) 21654424
webelts : hittp:/Mww.spo-t.com

Ceitificate No,:  C01193060 Page: 3of 3

After Adjustment

Eccentric Eror: Weight to be1/4 or 1/3 of Maximum capacily, taken fram the center of the pan as a zero refersncae.
dhl, | 4 >

Nominal Test Value 50 (g)

Reference Points (g)
A B C D E
- 0.0000 0.0000 0.0000 0.0000

Repeatability: Determination of the standard deviation of wsighing balance., Readability 0.0001 (g)

Nominal test value (g} Standard Deviation

20 0,00004
200 0.00005

Departure of indication from nominal value., Readability  0.0001 (g}

Nominal Value | Conventional Mass Displayed Value Correction of Balance | Unceriainty K
(@ (@) (a) (@) (@)
0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 1.00000 1.0000 0.0000 _ 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.02
10 9.99998 10.0000 0.0000 0.00010 2.02
50 __49.99997 50.0000 0.0000 0.00012 2.01
100 99.99999 | 100.0000 0.0000 0.00017 200
150 149.99996 150.0000 0.0000 0.00023 2.00
200 199.99987 200.0000 -0.0001 0.00029 2.00

The End of Certificate

SPCC-FM-C01-06: 01 Aug 2019
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Certificate Of Calibration
Item Audiogram Cer.No.  HCI90626
Brand:  QUEST Page 1
Model:  CA-12B
Serial Number : V2040047 ID.NQ. . -
Client : 154w ] Budillohe anudnumnd fain
2/115 Tasams oio 8 397n nooa] snadsia-upsinmn3d/] shupdszadng Sunodg Sidalyguri
12130
Room Ambient Conditlon Temperature : 24.50 Celsivss Humidiry : 56.00 %
Callbrated Date 12 March 2019 Due Date 12 March 2020
Callbrated By Kittinan Kittikomwattana Procedure Used TS/FICL/178
STANDARD USED
Description/Model Seriel Number Manufacturing Traceability No. Due Date
PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/1261 24 January 2020
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC187439 17 September 2019

Result Sce Data Atiached

The Report Uncertainty of Mcasurement was based on Standard Uncertainty Multiplied By a Coverage

k=2 ,Providing n Levet of Confidence of Appruximialely 95 %

This Certification is traceshle 10

Thailand I of Scientific and Technological Research (Tistr)

Hospita] Assets Management Service Co.,Ltd,,GIIC Culibration Laboratary, And The National Institute of Standards end

Calibrated By : Approved By :

% r

( Kittinan Kittikomwattanu ) -
Enginecr

( Phakdec Chananoi )
Service Manager

uFIn seatine pamnd ot meddnd §1im

8110 wdfi 3 i e avamauinty 20Ut 12140 Tus, (-24339687-4 ving 024330685

e e

VEMDae Jygely

)

HUSPIT AL ASSETS MANAGEMENT SLRA ICES Co

Cualibration Results

Cer. No. I [Wisi2e
Poge +
BT Qiallintlve Tess L nnmehits AT Qualitative Teas € ommenfs
L T T haser tewme 1l | T Ve
1|+ Mivilt Ll T T e vame Fan
K ¥ | fas Heakgy Crmpressor
I ES M Pl Receptielee 6 ¥ | Fluid Levels
[ E 11- ¥ | Futeny Charger
i K clicts Lig|¥ it aptase
S i Qi frfaker Luse Lio | Uter Calibration_ Self-Test
13 ¥ | ubes B (] Aurns Inibrcks
u |« ahles |21 Al Sigrale
[N Tisting s L stibice bty Lzl | abefing:
LY Blectroder Transducers iz Acceii
|12 ¥ | Filiers 7]
| e Copmly S ] |25
1 |p|F|N Opaniriiative Testn Camments
xy amhng Resivance =12
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24
5
i
=g
N B Sk Acermes 15 1 %)
(= s Inidicsinl Acrunt ( Average | oy = Uncertunty
Jn Lu k30 S350 0038
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Lin Sering Inchaearpd Acival v Average ) 1 rror "alrror T Unusrnabni
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%, ”}j Calibration Certificate
Certificate Report s
\‘-@‘ Part Number: 72142601
SoSi Description: - Micromate DIN Base Unit
Customer Name : Mine Englneering Consultant ‘_}
: i 2 , Rangsit-Pathum road Pathum Thanl 12000 ‘
Customer Addrass : 124/37 Moo 1, Soi 2 , Rang: Setial Number: UM14539
Instrument Calibrated Ambient Enviroment Calibration Date:  DEC 1 3 2018
Description  : Sound Level Meter Temperature :(24+3)°c . Calibration Equipment: 71417402
Manufacturer : Aco Relative Humidity : (55+15)%
Model 1 6226 Amblent Pressurs : (1008£5)hPa p Instantel certifies that the above product was ealibrated in accordance with the
Serlal No : 72841 \\ applicable Instantel procedures, These procedures are part of a quality system that is |
) ) : A designed to assure that the product listed above meets or exceeds Instante] |
Standards Used o= | specifications,
® Sound Level Callbrator Delta ohm HD 2020 | Instantel further certifies that the measurement instruments used during the calibration
p of this product are traceable to the National Institute of Standards and Technology; or
¢ Digltal Mult meter Fiuke 289/FVF S/N 67845 National Research Council of Canada, Evidence of traceability is on file at Instantel
and is available upon reguest,
® Computer and Software Dell Vostro 5460 §/N SCWD1Y1 Kpan reg
The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.
Measurement Result
. - — — Adistmont | ot Please note that the sensor check Junction is intended to check that the sensors are
Method Standard Reading Error After Adjustme , connected to the unit, installed in the proper orientation and sufficiently level 1o
Reference (dB) (dB) (aB) + (dB) | operate properly. This function should rot be confused with a formal calibration,
| which requires the sensors be checked against & reference that is traceable to a known
o 94.0 - [ ___;J- | 94.0 standard. Insiantel recommends that products be returned to istantel or an
Sound level 24.0 ' | antthorized service and calibration fucility for annual calfbration,
Callbrator HD~ 140 o s ‘ 114.0 ‘ :
2020 ) = - = S ~
% Calibrated By: (= it sl
e . b Xiaoming Yang
CALIBRATION BY Abn Ay asotsbiilea_em)) /f/ 7 /e/f S & E’ Instantel'
APPROVED BY :  ¢solusgn _%#?m" DATE:  4¥/11 [gor¥ e
ﬁ'oan’m]‘ngamuﬁ"mmnﬂnﬂi;lﬁu ; RUEUR Sy 086-303-3140
63/14-15,67/35-36 Petkasem 7,7/1 Rd, Thapra, 3 10600 Th
Tel: (66) 0-28680812 Fax:(66) 0-2868-1a83

71405201 Rev 11
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Calibration Certificate

Part Number:
Description:

721A0201

Serial Number: UL3696
Calibration Date: ~ DEC 13 2018
Calibration Equipment: 714F7402

specifications.

of this product are traceable to the National Institute of Standards and

and is available upon request.

operating specifications of the instrument.

authorized service and calibration facility for annual calibration.

Calibrated By: %

Finh Nguyen

MicroMate Linear Mic (2-250Hz)

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed (o assure that the product listed above meets or exceeds Instantel

Instantel further certifies that the measurement instruments used during the calibration

National Research Council of Canada. Evidence of traceability is on file at Instantel

The environment in which this product was calibrated is maintai

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to
aperate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard,  Instantel recommends that products be returned to Instantel or an

Z Instantel
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©2014 Xmark Corporation. Instante! and the Instantel logo are tradenarks of Stanley Black & Decker or its affilintes.
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Microphone Stand Assembly @art No. 72046001)

Explanation

The Microphone Stand Assemby provides increased fiexibility for varlous heights dependent on assembly, T
a3 follows:

Number of Sections Assgembled Helght

» 3 Sections 33.25" (84.46 cm),

* 2 Sections 22.25" (56.52 cm)

* 1 Section 13.25" (22,02 em) (Requires optional Ground Spike, Part No. 1100241)

IF height is required beyond the three combined sections, additional sections nay be ordered or used from
another existing micraphone stand assembly.

Package Contents
Microphone Stand-Assembty Part No. 720A6001

| 3 Assembled Sections: Microphone Stand Asssmbly - Part No. 72046001

|

Midde Extension Section - Part No. 400-720020-000 |

Tools and Materials Required
* Microphone Stand Assembly, Part No. 720A6001.

* Optianal Microphone Stand Asscmbly Extension Seclion, Part No. 400-720020-000,
for extended length installations,

¢ Optional Geophone Spike, 3" (75 mm), Part No, 1100241, for short length installations.
* Rubber mallet, mx required.

2 Assembled Sections

1 Section with epfional Ground Spike - Fart No. 1100241 |

Ingtailation |
1 Determinic the required height snd ble the Micraphone Stund by firmly hand- '
Lightcning the sections together. Do not use tools, such asa pliers or vice grips, 1o
tighten the sections as this may damage the threads.
2, Locete the Microphone Stand Assembly and ensure that the clip will allow you to insert
the micraphane orlented towards the event to be recorded,
3. Firmly push the Microphone Stand Assembly Into the ground using your hand, or if the ground

is too solid, use o rubber mallet and strike the tap of the siand, being careful not (o damage in the
microphone clip. DO NOT use & metal hanuner as it will damange the stand,
4, Install the microphone into the elip. e

Use yaur hand or a rubber mallet to install the Microphone Stand; clip on the microphone,
NOTE: DO NOT use a metal hammer as it will damage the microphane stand.

S80-720008-000 Rav (1 - Prehuct Spaciicptions are Subject to Chenge

Z Instantel

The World's Most Trusted Vibration Monitors www.instantel.com
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Merci d'avoir choisi Instantel!

Votre engagement avec
« le leader mondial en matiére de moniteurs »
vous servira pour les années 3 venir.

Grace A votre achat, vous étes a la pointe de |a technologié en matiére de moniteurs. Au nom de tous les
collaborateurs d'instantel, nous vous remercions d'avoir fait choisi nos produits pour la réalisation de vos projets.
Les produits Instantel incluent les éléments les plus aboutis du domaine tels que :

plus de 30 années au service des secteurs du batiment, d'activités miniares et de

géotechnologle

2) des conceptlons durables et résistantes

3) des prpdulié faciles A utiliser grice 4 une interface intuitive

4) des options étendues de conformité réglementaire

) un programme d'asslstance, un service technique et une aide en ligne complets

é) Le logicle! Biastware® est fourni avec une garantie d'un an et des mises a jour gratuites pour la
premiére année .

7) Si.un moniteur ou un capteur est ramené a I'usine pour étalonnage jusqu'a un an aprés la date

d'achat, la garantie sera automatiquement prolongée d'un an supplémentaire.

1

—

Instantel est RESPECTUEUX DE L'ENVIRONNEMENT [ Instantel n'envoie plus de manuels en version papier. Les
manuels du logiciel Blastware® et tous les manuels d'utilisation seront disponibles sur le CD fourni, au format PDF Adobe
Acrobat® ou vous pourrez vous les procurer en version papier auprés de votre distributeur Instantel.

Nous nous engageons pour que votre satisfaction en tant que client soit la meilleure possible. En cas de questions ou de
commentaires, n'hésitez pas & nous contacter. Veuillez appeler notre numéro gratuit +1 800 267 9121 ou nous envoyer
un e-mail & service@instantel.com ou sales@instantel.com.

Nous vous remercions de nouveau et avons hate de collaborer avec vous !

© 2016 Xmark Corporation. instantel et son logo sont des marques déposées de Stanley Black & Decker, Inc. ou de ses fillales. 72000201 Rév 04

EZ Instantel Seemviaoc:

Calibration Certificate

Part Number: 721A2601
Description: Micromate DIN Base Unit

Serial Number: UM14540
Calibration Date:  DEC 13 2018
Calibration Equipment: 71417402

Instartel certifies that the above product was calibrated in accordance with the
app.h‘mble Instantel procedures. These procedures are part of a quality system that is
desr‘g_ned lo assure that the product listed above meets or exceeds Instantel
specifications.

p :
.mm_m‘ei Jurther certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and T, echnology; or

:Va:i?na! Research Council of Canada. Evidence of traceability is on Jile at Instantel
and is available upon request,

The errw‘mnma?m in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected fo the unit, installed in the proper orientation and sufficiently level io
operate properly.  This function should not be confused with a formal calibration,
which reguires the sensor: ;

siandard.

authorized service and callbration Jacility for annual calibration,

Calibrated By: } [ e (
" Xiaoming Yang

2 Instantel

71405201 Rev 11
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Calibration Certificate

721A0201
MicroMate Linear Mic (2-250Hz)

Part Number:

Description:

UL3697
Calibration Date:  DEC 13 2018
Calibration Equipment: 71437402

Serial Number:

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality System that is
designed to assure that the product listed above meets or exceeds Instantel

specifications.

Instartel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that ihe sensors are |
connected to the unit, installed in the proper orientation and sufficiently level to
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable 1o a known
Standard.  Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility for annual calibration.

7
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Calibrated By: A//“/L_

Gqinh Nguyen
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© 2014 Xmark Corporation. tnstantc] and the Instante! logo are trademarks of Stenley Black & Decker or its affiliatcs. T140EM)

Microphone Stand Assembly (par No. 72046001)

Explanation

The Miceophone Stand A by provides | d flexibllity for various heights dependent on assembly, |
as follows:

Number of Sectlons Asssembled Height

* 3 Sectlons 33.25" (84.46 cm),

* 2 Sections 22.257 (56.52 cm)

* | Section 13.25"(22.02cm) (Requires optional Ground Spike, Part No. 1100241)

If helght is required beyond the three combined sections, additional sections may be ordered or used from
another existing microphone stand bly.

Package Contents

Microphone Stand Assembly PartNo, 720A6001

3 Assembled Sections: Microphone Stand Assembly - Part No. 72046001

Tools and Materials Required

* Microphonc Stand Asseinbly, Part No. 720A6001.

* Optional Microphone Stund Assembly Extension Section, Part No. 400-720020-000,
for exiended length instullations,

* Optional Geaphone Spike, 3" (75 mm), Part No. 1100241, for short length Ingtallations.

¢ Rubber mallet, as required.

2 Assembled Sections

1 Section with opfional Ground Spike - Part N, 1100241 4

Installation I
L Determine the required height and nsscmble the Mi Stand by firmty hand- :
igh g the secti gether. Do not use tools, such as n pliers or vice grips, to
tighten the sections a3 this muy demage the threads,
2. Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert
the microphane ariented towards the event (o be recarded,
3. Firmly push the Microphone Stand Assembly into the ground wsing your hand, or if the ground

is 0o solid, use a rubber mallet and sirike the top of the stand, belng carcful not to damage in the
micraphone clip. DO NOT ise & metal hamnier a3 it will dnmange the stand,
4, Install the microphone into the elip.

Use your hand or a rubber mallet to install the Microphone Stand; clip on the microphone.
NOTE: DO NOT use a metal hammer as it will damape the microphone stand.

$80-720008-000 Rav 01 - Procuct Spaccations are Subject to Cwnge
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Instantel

Merci d'avoir choisi Instantel!

Votre engagement avec
« le leader mondial en matiére de moniteurs »
vous servira pour les années A venir.

Gréce & votre achat, vous étes a la pointe de la technologie en matiére de moniteurs. Au nom de tous les
collaborateurs d'Instantel, nous vous remercions d'avoir fait cholsi nos produits pour la réalisation de vos projets.
Les produits'Instantel incluent les &léments les plus aboutis du domaine tels que :

1) plus de 30 années au service des secteurs du batiment, d'activités miniéres et de
géotechnologie

2) des conceptions durables et résistantes

3) ',des produits fak:ilgs a utiliser grice a une interface intuitive

4) ‘des optlons__étendues de conformité réglementalre

5) un programme _d'éssistance, un service technique et une aide en ligne complets

6) Le Iogiciel Blastware® est fournf avec une gatahtle d'un an et des mises 2 jour gratuites pour la
premiére année ' o i

7} Slun moniteur ou un capteur est ramené a l'usine pour étél_onnade Jusqu'a un an aprés la date
d'achat, la garantie sera automatiquement prolongée d'un an supplémentaire.

Instantel est RESPECTUEUX DE L'ENVIRONNEMENT | Instantel n'envoie plus de manuels en version papier, Les
manuels du logiciel Blastware® et tous les manuels d'utilisation seront disponibles sur le CD fourni, au format PDF Adobe
Acrobat® ou vous pourrez vous les procurer en version papier auprés de votre distributeur Instantel.

Nous nous engageons pour que votre satisfaction en tant que client soit la meilleure possible. £n cas de questions ou de
commentaires, n'hésitez pas & nous contacter. Veulllez appeter notre numéro gratuit +1 800 267 9111 ou nous envoyer
un e-mail & service@instantel.com ou sales@instantel.com.

Nous vous remercions de nouveau et avons hate de collaborer avec vous !

Calibration Equipment;

Instantel certifies that the ahove
applicabie Instantel procedures.
designed (o assure that the

Instantel further certifies that
of this product are traceable

Nationul Research Conneil of Canada.  Evid
damd i epvailable upon requivsl,

FPlease note that the sensor check
cannecled to the unit, installed i

which requires the

© 2016 Xmark Corporation, Instantel et san logo sont des marques déposées de Stanley Black & Decker, Inc, ou de ses filiales. 72000201 Rév 04.
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Part Nurnber;
Description:

Serial Number;
Caljbration Date:

The environment in which this product was
operating specifications of the instrument.
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~
Calibrated By: . \ (o)
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Calibration Certificate

721A2501
Micromate ISEE Base Unit

UM11032

Nov 02 2017
71437402

te the National fr

s

product was calibrated in accordance with the
These procedures are part of a guality system that is
praduct listed above meets or exceeds Instantel

the measurement instruments used during the calibration
istitute of Stardares and Technoiogy: or
mee of traceability is on file at Instantel

calibrated is maintained within the

Junction is intended to check that the sensors are
n the proper orientation and sufficiently level to
operate properly.  This function should not be confused with a formal calibration,

sensors be checked against o reference theat is traceable to a known
Instentel reconmends thay products be returned to Instantel or an
authorized service and calibration facility for annual calibraiton.

Xiaoming Yang
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Calibration Certificate

Part Number:
Description:

721A0201
MicroMate Linear Mic (2-2501z)

UL2550
Nav 02 2017
714J7402

Serial Number:
Calibration Date:
Calibration Equipment:

Instantel ceriifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of o quality system that is
designed to assure that the product listed above mesls or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the Nationa! Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon reguest.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unil, installed in the proper orientation and sufficiently level to
aperate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard.  Instantel recommends that products be returmed to Instantel or an
authorized service and calibration facility for annual calibration.

Y/

“Ninh Nguyen

Calibrated By:

2 Instantel
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Microphone Stand Assembly part No. 72046001)

Explanation

The Mioraphone Stand Assemby pravides Increased fiexibility for various heights dependent on assembly,
as follows:

Number of Sections Asssembled Height

* 3 Sections 33.25" (84.46 cm),

* 2 Sectlons 22.25" (56.52 cm)

* 1 Section 13.257 (22.02 em) (Requires optionnl Ground Spike, Part No. 1100241)

If height is required beyond the three combined sections, sdditional sections may be ordered or used from
enother existing microphone stand assembly.

Package Contents
Microphonc Stend Assembly

~

PartNo. 720A6001 u

Tools and Materlals Required 3

+ Microphone Stend Asscmbly, Part No. 720A6001.

¢ Optional Microphone Stuni Assembly Extenslon Sectian, Part No. 400-720020-000,
far extended lenzth installations g

* Optional Geophone Spike, 3" (75 inm), Part No. 1100241, for short iength Installations.

* Rubber mnllet, s required.

Installation

1. Determine the required height und ussemble the Microphane Stand by firmly hand-
fightening the scctions together. Do not use tols. such s 1 pliers of vice grips, 1o
tighten the sections as this may damnge the thrends,

2. Lucute the Microphene Stand Assembly and ensure that the clip will allow you to insert
the microphone orlented towards the cvent 10 be recorded.
3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground

is too solid, use i rubber mallet and strike the top of the stand, being careful not 1 damnge in the
microphone clip. DO NOT use a metal hammier as it will damange the stand,

d Spike - Part No. 1100241 |

3 Assembied Sections: Microphone Stand Assembly - Pert No. 72046001

2 Assembled Sections

—

Middle Extension Section - Part No. 400-720020-000

4, Instalt the microphone into the clip.

Use your hand or a rubber mallet to Install the Microphone Stand; clip on the microphone.

NOTE: DO NOT use & metal hammer as It will damage the microphone stand.

Z Instantel

The World’s Most Trusted Vibration Monitors
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For the Better

Avio200
Preventive Maintenance Report

Company Name: van. ludisudiitoioneusavaud

Instrument Location: aalsznidad o.5qyaw’ dnami

Instrument Serial No.: 079518071903

Date: 30-May-2019

ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name; on YsnluBudilademsuFounud
Address
| walneniting 8 Syqyd i
{Instrument Location): 4 e by
Serlal Number: 079518071903 PM Number: 1/2
Customer Name
079518071902 -
(if applicable): Telephone Number:
Service Engineer Thanawat Tirakotai Service Order fyyg 00296035
Name: Number:
Date PM Performed: 30-May-2019 Next PM Due Date: 30-May-2020
[DD-MMM-YYYY) {OD-MMM-YYYY)
Standard Lahar Hours to Complete PM : 4 hours
Part Number Releasa Publication Date ' )
09370140 Rev.4 B 018 - «
& January 2 Perkint!oter
Scope

The purpose of this PM Istoensure the contlnued functionallty of the PerkinElemer/Avic200 by
Inspecting and replacing any worn or damaged parts. This service should only be performed by a tralned
represantative of PerkinElmer.

The customer should save thelr method before the PM beglins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent Instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may sffect the customer’s analysls or callbration, including a current back-up of system software and/or
data flles. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Informatlon

This document contains proprietary Information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced In any form whatsoever or transiated Into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinEimer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
pratected by law. PerkinElmer is a reglstered trademark of PerkinElmer, Inc. Al other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that ara depicted herein are the
property of thelr respective ownars.

Except as specifically set forth In Its terms and conditions of sale, PerkinElmer makes no Warranty of
lrryklndwﬂtnprdtowhdﬂmlnthduhutnm“"m,the',"‘ ties of
merchantabllity and fitness for a particular purpose.

PerkinElmer shall not be Itable for Incidents! or consequentfal damages in connection with the furnishing
or use of this decument.

| 1CP-OES/Avio200 Preventive Maintenance (BM) Pegelof6 |




Component List

Component / Specific Model Serial #

Configuration Notes

Parts Lists

Parts Included with the PM
Part Number i
Description Quanti
(if applicable) . -
09995098 Air Filter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
80810377 Radlal Window Clean
NO770438 O-ring kit, injector support adapter Ckeck
NO780437 O-ring kit, torch Check
Additional R ts and Standards Required for PM
Part Number

(if applicable)

Description Quantity

Batch/Lot # Explration Date:
(MM/YY)

Multl-Element Standard

2-30WGX1 Apr-2020
NDB91579 {NO69-1579 diluted 10%) : P
Instrument Calibration-4 .
5-97MKY1 Dec-2019
N9300221 {N9300221 diluted 100%) !
| 1cP-0Es/Avio200 Preventive Maintenance (PM) Page2of6 |

Procedure Checklist
Use [v" ) to check off those steps In the checklist that have been completed.

1. General:

Wi Ask customer about unit's performance since last visit.

¥ Chack Incoming AC line voitage under load for proper levels and grounding.
A Is the instrument operational?

2. Mechanical:
) Inspect and clean alt fans and filters.

@ Inspect and replace torch components and necessary.

Torch Components Replaced: [JYes ¥INo
If yes, list components replaced:

& inspect ali tubing for signs of cracking or leaking and replace as necessary.

Tubing Replaced: (lYes ZINo
If yes, list tubing replaced:

& Inspect the peristaltic pump for proper operation.
&) check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
& Check and adjust if necessary, the interrial nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig |
Torch Argen 67 67pslg
Shear Gas 65 65psig
Water 35 3Spsi

¥l Check the shear gas nozzle for blockages and proper, uniform fiow.

i Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

7 Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motars, couplings, set screws, gears or drive assembly located on the spactrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/¥ mirrar) If problems are found.

i Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid lavel and filter replacement.

7 Draln air COMPrassor surge tank,

& Clean exterior of instrument.

I_ICP-OES/AViuZOO Preventive Maintenunce (PM) Page 3 of 6 I




3. Electrical:

L} Visually inspect al! PC boards for cleanliness and signs of corrosion.
& Check all RF generator and spectrometer power supply voltages.

) Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥ Check the RF generator status sc-eens.
i Check the function of all interloc<s.

Spectrometer:
¥ Check the spectrometer status screens.
71 Check for proper function of all motors from the Motor Contro! window,

4. Optilcal:

1 Check the neon lamp for proper operation.

@ Ensure that neon initialization passes at power up.

¥ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. if problems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [OvYes ino

V] parform the Initialize Optics routine from the Spectrometer Control windaw,

7 Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

¥l Insure the Dark Current measrement {Detector Calibration) passes at initialization.

7 Check the shutter home sensor position.

) Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A <ypical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is asproximately 35 degree C.

¥ Chack the detector temperature from the DCM for-7.0 to -8.5 degree C. If outside of this range
the detector cooling fan may not be operational. Further inspection may be necassary.

@ Inspect for proper function of the transfer optics. 1) shutter 2) DV mirrar 3) X/Y mirror.

& Clean or replace the axial and radial vizw windows as necessary.
Axial Window Replaced: OvYes 7INo
Radial Window Replaced: OCYes Zine

5. Post PM Performance Tests:

& Perform View Align.

5.1 Spectral Resolution:
@ Measure the spectrometers abllity to separate two adjacent wavelengths,
Parameter Specification Test Result Pass/Fall
As 193.696 - Resofution <C.009 0.007 Passed
NI 231.604 - Resolution SCO11 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolutlon <C.020 0.017 Passed
I ICP-OES/Avio200 Preventive Maintenance (PM) Page 4 0f'h I

5.2 Precision:
& Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Falt
Zn 213.856 %RSD S 1% 042 Passed
Mg 280.856 HRSD < 1 % 0.38 Passed
Mg 285.207 %RSDS1% 031 Passed
Ba 455.4D3 %RSD < 1% 0.57 Passed
5.4 Mn BEC:

1 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Eguivalent Concentration:
Method “MnBEC” For Samples “IB (2%HNO3)” and “IS {NOE9-1579/10)”, record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 3 Is
Mn 257.610 Radjal 1,000 ppb 52242 445356.8
Mn 257,610 Axial 1,000 ppb 14670.5 1167676.0
Mn 257.610 IB*Coic. IS -18 BEC Spec Pass/Fail
Radial 5224200 440132.6 11.86 <30 PPB Passed
Axial 14670500 1153005.5 1272 <30 PPB Passed
6. Review:

1 Review with the customer PM work performed.
@ Discuss recommended customer supplied materials to have on hand.
! Attach PM sticker.

| ICP-OES/Avio200 Preventive Muintenunce (PM) Page Soto




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and If applicable performance tests for ICP-OES/Avio200
have been completed.

This ICP-OES/Avio200 Passes /] Fails [ the preventive malntenance.

Review of Preventiva Maintenance:

Authorized PerkinElmer Representative: - Date:
TWOUP  FoawSe 30-May-2019
(DD-MMM-YYYY}
Authorlzed Customer Representative: Date:
FFroad 30-May-2019
(DD-MMM-YYYY)
|| 1CP-0ESAvio200 Preventive Maintenance (PM) Puge 6 ot |

-
B _SPC CALIBRATION CENTER CO, LTD.

Wachirathamsaathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangiok 10260
Tel: +66(0) 21864333 Fax : +86(0) 2185-4424

webelte : hitp:/www.spe-t.com
e * - ‘_\--\"I';n.ﬂ?’
Certificate of Calibration S
Equipment: pH METER Cerificate No.  CO7180480 %721
Model: pH700 Issuiad Date: 26 August 2019 u»m-mun:'n
Serial No. (oriD.): 983068 Job No.: KCAL1911196
Manufacturer; EUTECH Page: 10of 4
Electrode Serial No.: 029 Model: 93X218814 Brand: EUTECH
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO,,LTD.

2/115 JSP City Rangsitklong 1. Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature 23 °C E 2 °c
Humidity 50 %RH + 15 %RH
Calibration Place: Environment Laboratory, SPC Calibration Center Co., Ltd.

1194 Sol Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Piyapat Saidoung

Calibration Date: 26 August 2019

The Method used: In house method, SPCC-WI-58, base on ASTM E 70-07

Traceability: This centificate is traceable to the CRM maintained by DAKKS/DKD calibration laboratory

through Radiomster Analytical Co., Ltd. Certificate No. 1289, 1285, 1288
and traceable to the SI Units maintained by National Institute of Metrology (NIMT),

Thailand through Industrial Foundation Electrical and Electronics Institute Certificate No.

0530EL18
DeFa( - P Calbraon ener o U 7
T e
(Mr. Piyapat Saidoung) (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

This certificate is [ssued tha units of g to the Systorm of Unilts (S1). it provides itity of o or nationel standerd
ar other recognized nalional standard leboratarigs.
The atmledis the inty which is obtnined from the standard iplied by tho ge factor (k=2) to provide a level of
of 95%. It In willi (he Gulds 1 of L inty in tQum)

These results may be sfiscted by devietions from spacified condllions. The rasults relate only to the items tested, calibrated or sampled. The report shall not be roproduced
excepl in full withaut approval of SPC Callbration Canter Co., Lid,




Calibration Resuits:

SPC CALIBRATION CENTER CO,,LTD.

Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Banghok 10280
Tel : +86(0) 21854333 Fax : +66(0) 2186~4424
webele : Htip/www.spe-rteom

Certificate No. : C07190490 Page 2 of 4

pH Scale
Input pH Meter Reading Uncertainty of Coverage Factor (4
Measurement (mV)

(mv) (mVv) Error (mV) (pH)
414,12 414 -0.12 0.02 0.58 2.00
354.96 355 0.04 1.02 0.58 _2.00
295.80 296 0.20 202 058 2.00
236.64 237 0.36 3.01 0.58 2_09

177.48 177.5 0.02 4.01 0085 20
118.32 118.3 -0.02 5.01 0.065 2.00

59.16 59.2 0.04 6.00 0.065 2.00

0.00 0.0 0.00 } 7.00 0.065 2.00

-69.16 -59.2 -0.04 8.00 0.065 2.00
-118.32 -118.4 -0.08 8.99 . __0.065 2.00
-177.48 -177.6 -0.12 9.89 0.065 200
-236.64 -237 -0.36 10.99 IR 0.58 2.00
-295.80 -296 0.20 11.98 0.58 2.00
-354.96 -355 -0.04 12.98 0.58 2.00
414,12 -414 0.12 13.97 0.58 2.00

SPCC-FM-C07-06: 01 Aug 2018

°C CALIBRATION CENTER CO.,LTD.

S0l Wachirsthamssthit 57 Suktumvit 101/ Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2186-4333 Fax ; +68(0) 2185-4424
website : http/Awww.spe-t.oom

Certificate No, : CO7190490 Page 3 of 4
Electrode Test Results*
The two-poalnt cafibration using two standard buffer solutlons; pH 4.004 and pH 7.001
The practical slope of the pH slectrode; 58.93 (mVipH), 99.62%
The zero point of the pH electrode; 6.83 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Differsnce (pH) Coverage Factor (k)
Solution (pH) Calibration (pH) Measurement (pH)
4.004 401 _ 0.006 0.0076 2.00
7.001 700 | 001 | 00077 | 200
10.011 9.95 -0.061 0.0080 2.00

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

SPCC-FM-C07-06: 01 Aug 2019




@PC CALIBRATION CENTER CO. LTD.
. ﬁm‘“:'::’ :{c‘amm Fax: ﬂms;::::

webslta : http:/Aviw.spo-st.com

Certificate No. : C07190490 Page 4 of 4

Electrode Test Results*

The two-point calibralion using two standard buffer sofutions; pH 7.001 and pH 10.011

The practical slope of the pH electrode; 57.51 (mV/pH), 97.22%

The zero point of the pH electrode; 6.82 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)
Solution {pH) Calibration (pH) Measurement (pH)

4.004 3.95 2l -0.054 _0.007__6_ : _2._00 —
7.001 7.00 -0.001 ~ boor7 20
10,011 10.01 -0.001 0.0080 2.00

* Calibration Marked " Nat TIS! Accredited * in this Certificate have been included for completeness.

The End of Certificate

SPCC-FM-CO7-06: 01 Aug 2019

PC CALIBRATION CENTER CO.,LTD.
: Bol Wachimthamsathit 57 Sukhumvit 101/1 Bangehak Prakanong Bangiok 10260
L Tel : +86(0) 21054333 Fax : +66(0) 2186~4424
o website : hifp:Awww.spo-t.com

e

e of Calibration =

Certificat

Equipment; Digital Thermometer Certificate No.: ©15150243 ',?f*“ﬂ;\":‘“
LY T P
Model: pH 700 Issued Date: 23 August 2019 b e LT
Serial No.(or ID) 983068 Job No.: KCAL1911195
Manufacturer: EUTECH Page: 10f 2
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO..LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburl, Pathum Thani 12130 Thailand.

Environment Condition: Temperaturs: 22 °C + 3.0°C
Humidity; 50 %RH + 15.0 %RH
Voltage: 230 VAC + 11.0 VAC

Calibration Place: Sensor Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Twewong Thaithlang
23 August 2019

In house method, SPCC-WI-19, by comparison with standard thermometer

Calibration Date:
The Method used:

Traceability: This certificate is traceabls to the SI Units maintained by Quality Reborn Co, Ltd.

(QR) Certlficate No. QR19-1015
A (%/
(Mr. Udon Srichana)

(Mr. Tweewong Thaithiang)

| .

Person in charge Authorlzed signatory
This cedificale Is issued Lhe unlis of g tothe System of Unita (SI). Itprovides of to
or national slsndard or other recognized nalional standard taboratories.
Tha moasuremant uncorialnty stated la the expanded uncertainty which Is oblainod from the standard i i by lhe ge factor (k=2)
to provide a level of of y 95%. ILIs o in d; with lhe Guide lo Expression of Uncertainty In Maasurement (GUM).
These results may ba affeclod by fom The resutts refate anly to the items tasled. callbrated or sempled. The mepon shall not

be reproduced except n full wilhout approval of SPC Catibration Canter Co,, Lid,

SPCC-FM-C15-06 :0') Aug 2019




SPC CALIBRATION CENTER CO.LTD.

mm:tmnsrammwm Bangchak Prakanong Bangkok 10260
Tel ; +66(0) 2186-4333 Fax : +66(0) 2186~4424

webele : hip/Avwv.spc-t.com
Certificate No.. C15190293 Page: 20f 2

Calibration Results:
Without Adjustment

Sensor Type: Thermistor Channel: -
Diameter (mm):3 Lenglh (mmn): 112 Immersion {mm): 110

Deslired Temp.(°C) STD. Reading ("C) UUC. Reading (“C) | Correction of UUC {°C)|  Uncertainty (+ °C)

25.0 25.006 25.1 -0.094 0,080

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019

—
CALIBRATION CENTER CO.,LTD.

Soi Wachirathamsathit 57 Sukhwumvit 101/1 Bangchak Prakanong Banglok 10260
] Tel : +68(0) 2186-4333 Fax : +66(0) 21854424
webele : hitp:/Avwaw.spe-rt.com

Certlﬁcate of Callbratlon x_/,.

Equipment: Balance Certificate No.:  C01193059 il—:‘: s
Model: AZ214 Issued Date: 28 August 2019 Wimrm iy
Serial No. (or ID.): 28092281 (MEC-LABO1) Job No.: KCAL1911190
Manufecturer: Sartorius Page: 1of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperature 25 °C * o7°C
Humidity 57 %RR  * 47 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CQ.,LTD. (4u 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Mr. Piyapong Somkaew
22 August 2019
In house method, SPCC-WI-47, base on UKAS Lab 14

Calibration By:
Calibration Date:
The Method used:
Traceability: This certificate is traceable to the S1 Units maintained by National Institute of Metrology
(NIMT), Theiland through SPC Calibration Center Co., Ltd. Certificate No. C02182473,

C02182572

_/%_J | -

{ SFC Caltraton Center Co. (0,,lid,

Rongpodc

(Mr.Rungrod Jenkillrakulchal)

(Mr. Piyapong Somkasw)

Person in charge Authorized signalory

This certificate is Issued the units of ing to the System of Unils (SI). It provides illty of to or national
slandard or other recognizad nalional standerd laboratortes.
Tho magtyremen! uncenaisty zistad i the expanden unnessinty which Is oblained from the standsrd inty liplied by the ge factor (k=2) lo provide o lavel of

of. i 95%. 1 in

wilh the Guida to Expi ofL inty In {GUM).
These results may ba affectad by deviations from spacified condilions. Tha rasulis ralate only to the itoms testod, calibrated or sampled. The report shail nol ba reproducaed
axcept In full without approvel of SPC Celibrellon Cantsr Co., LId.

SPCC-FM-C01-0G: 01 Aug 2019




- CALIBRATION CENTER CO.,LTD.
i Wachirathamsathit 67 Sukhwamvit 1014 Bangchak Prakanong Bangiok 10260
\ Tel : +86(0) 21854333 Fax : +86{0) 21854424

webslts ; hifp/Avww.spot.com

Certificate No.:  C01193059 Page: 20f 3

Calibration Results:
Before Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Ll

Nominal Test Value 50 (@)
@)l
. ‘g_;] (ff'.) Referance Points (g)
(@)(@)
S A B C D E
= -0.0001 | -0.0001 | 0.0000 | 0.0000

Repeatabliity: Determination of the standard deviation of waighing balance., Readability 0.0001 (g}
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Departure of indlcation from nominal value., Readability  0.0001 ()
Nominal Value | Conventional Mass Displayed Value Correction of Balance |  Uncertainty ‘
(@) (g) @ (g) (a)
0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010 203
0.1 0.10000 0.1000 0,0000 __0.00010 2.03
1 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 50.0004 -0.0004 0.00012 2.01
100 99.99999 100.0022 -0.0022 0,00017 2,00
150 149.99996 150.0030 -0.0030 0.00023 2.00
200 199.99987 200.0040 -0.0041 0.00029 2.00 J

SPCC-FM-C01-06: 01 Aug 2019
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Wachirathameathit 57 Suldwnmvt 10141 Bangchak Pralanong Bangkok 10260

Tel : +66(0) 2185-4333 Fax: +66(0) 21086-4424
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Certificate No.:

After Adjustment

C01193059

Page: 3of 3

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capagcily, taken from the center of the pan as a zero reference,

Nominal Test Value 50 (g)
Reference Points (g)
A B C D E
| 0.0001 0.0000 -0.0001 0.0000
Repeatabillty: Determination of the standard deviation of weighing balance., Readability 0.0001 (g
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00005
Departure of indlcation from nominal value., Readability  0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
@ () (9) (@) (@) )
0.001 0.00100 | 0,0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 203 |
1| 100000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 50.0000 0.0000 0.00012 2.01
100 | 99.99999 100.0000 0.0000 0.00017 2.00
150 149.99996 149.9999 0.0001 | 0.00023 2.00
N 200 199.99687 199.9999 0.0000 0.00029 2.00

The End of Certificate

SPCC-FM-C01-08: 01 Aug 2019




PC CALIBRATION CENTER CO., LTD.

Wachirathamsathit 57 Sukhumvit 101/1 Bangohak Prakanong Bangkok 10260
Tel : +66(0) 21854933 Fax ; +86(0) 2185-4424
websibe : hitip:/iwww.spo-t.com
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Certificate of Calibration s

Equipment: SPECTROPHOTOMETER  Certificats No.: ~ C05190376 'f,’,f':",;l::\"::‘“?
Modet: 732C Issuad Data: 27 August 2018 NMW
Serial No. (or ID.): 2C41301043 (MEC-LAB11)  Job No.: KCAL1911198
Manufacturer: KWF Page: 10of 3
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperaturs 245 °C * 00 °C

Humidity 502  %RH * 04  %RH

Calibration Place: MINE ENGINEERING CONSULTANT CO. LTD. (Laboratory)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr.Nattapat Rungrueang

22 August 2019

In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04

Calibration By:
Calibration Date:
The Method used:
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technoloay (NIST) throuah Starna Scientific Limited.
The standard for Wavelenglh Cerlificate No, 72569 and 72568

The standard for Photomatic Certficate No, 72571

Py g SRC Calbraton Cntr (. Lt D
— T T
(Mr. Nattapat Rungrusang) (Mr. Dumrong Boonsopon)
Person in charge Authorized signatary
This certificale is issued the units of ing to lhe Systern of Uniia (S1). it providss bility of to or national standard or
other recognized national standard laborstories.
The certainty siated is the which s ubtelned from the standard bythe ge facior (k=2} to provido a fevol of
of 85%. Itls In wilh the Guida lo Expresaion of L Y in (BuM)
These rusults mey be affected by frow The rosults relate only to tho items tested, calibraled or sampled. The report shall not be reproduced except

in full without approvall of SPC Callaration Center Co,, Lid.

SPCC-FM-C06-08: 01 Aug 2019

—d SPC CALIBRATION CENTER CO, LTD.
-Sol Wachirathamsathit 57 Sukdwmvit 10171 Bangchak Prakanong Bangkok 10280
Tel : +86(0) 21864333 Fax ; +66(0) 21864424
website 1 hitp:feaw.spo-t.com
Certificate No. : C06190376 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unlt Under Calibration Correction Uncertainty
361.26 359.7 1.56 0.13
418.48 417.2 1.28 0.13
536.90 535.6 1.30 0.13
513.70 512.2 1.50 0.13
528.72 627.3 1.42 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0,000 0.0000 0,0045
0.5903 0.586 0.0042 0.0045
420 nm
0.7630 0.759 0.0040 0.0045
1.0280 1.023 0.0050 0.0052
0.0000 0.000 0.0000 0.0045
0.5799 0,578 0.0019 0.0045
440 nm
0.7454 0.743 0.0024 0.0045
1.0056 1.003 0.0026 0.0052
0.0000 0.000 0.0000 0.0045
0.5302 0.531 -0.0008 0.0045
465 nm
0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5479 0.547 0.0009 0.0045
546.1 nm
0.6970 0.695 0.0020 0.0045
0.9998 0.998 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.5863 0.585 0.0013 0.0045
590 nm
0.7249 0.722 0.0029 0.0045
1.0961 1.095 0.0011 0.0052
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C CALIBRATION CENTER CO. LTD.

Wachirathamsaihit 57 Suldurmvit 101/1 Bangchak Prakanong Banghok 10260
Tel : +66(0) 21864333 Fax : +86(0) 21854424

webslts : o /www spestoom

Certificate No. : C06190376 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavalength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5702 0.569 0.0012 0.0045
635 nm
0.6921 0.689 0.0031 0.0045
1.0885 1.089 -0.0005 0.0052

The End of Certificate

SPCC-FM-C06-08: 01 Aug 2019
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For the Better

Avio200
Preventive Maintenance Report

Company Name: wvan.lusiidudasiodomeugauaud

Instrument Location: e. Yszmidad o. Seyeyy3 2. Uymsdl

Instrument Serial No.: 079518071903

Date: 12-Nov-2019




ICP-OES/Avio200 Preventive Maintenance (PM)

Companent List

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Company Name: b, LS uo it odasvgauane
Address o 3z dilnd o, Sy . s il
(Instrument Location):
Serlal Number; 079518071903 PM Number:
igtomenName 079518071903 Telephone Number:
{if applicable}:
Service Engineer |Thanawat Tirakotai Service Order WO-00437496
Name: Number:
Date PM Performed: 12-Nov-2019 Next PM Due Date: 11-May-2020
[DD-MKIPA-YYYY) [DD-MMM-YYYY}
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 P 5
v PerkinEimar
Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This servica should only be performed by a trained
representative of PerkinElmer,

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changss that
may affect the customer's analysls or callhration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer 2nd customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright tnformation

This document contalns proprietary information that is protected by copyright.All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or transiated into any language
without the prior, written permission of PerkinElmer, inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used In this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, Including, but not limited to, the Implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incldental or consequential damages in connection with the furnishing
or use of this documant.

Parts Included with the PM
Part Number
- = D Qual
(if applicable) esTion mity
09995098 Air Filter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
BOB10377 Radial Window Clean
ND770438 O-ring kit, injector support adapter Clean
NO780437 O-ring kit, torch Clean
Additional Reagents and Standards Required for PM
Part Number g
g " Description anti Expiration Date:
(iF applicable) pf Quantity Batch/Lot # paiet
Multi-Element Standard
N _ |- o
0651579 (N0G9-1579 diluted 10%) 1 2-30WGX1 30-Apr-2020
N9300221 Instrument Calibration-4 1 5-97MKY1 30-Dec-2019

(N9300221 diluted 200X)

I_ ICP-OES/Avio200 Preventive Maintenance (PM) Page | of 6 l

I ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 0f6 |




Procedure Checklist
Use (v ) to check off those steps in the checkllst that have been completed.

1. General:

¥ Ask customer about unit's performance since last visit,
# Check incoming AC line voltage under load for proper levels and grounding.
W Is the instrument operational?

2. Mechanical:

& Inspect and clean all fans and filters.
@ Inspect and replace torch components and necessary.,

Torch Components Replaced: OYes ZNo
If yes, list components replaced:
@ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: [Yes ZINo
If yes, list tubing replaced:

7 Inspect the peristaltic pump for proper operation.
) Check and adjust if necessary, the external nitrogen, argon shear gas and water supply prassures.
* @& Check and adjust if necessary, the internal nittogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 3I5psi

71 Check the shear gas nozzle for blockages and proper, uniform flow.

2 Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

4} Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/ mirror) if problems are found.

?A Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid lavel and filter replacement.

& Drain air compressor surge tank.

© Clean exterior of instrument.

LICP-UES«‘AviuZOU Preventive Muintenance (PM) Page 3 of 6 I

3, Electrical:

4} Visually inspact all PC boards for cleanliness and signs of corrosion.
@ Check all RF generator and spactrometer power supply voltages,

!fl Run instrument diagnostic thecks from the appropriate Device Control Module.

RF Generator:
#) Check the RF generator status screens.
71 Check the function of all interlocks.

Spectrometer:
7] Check the spectrometer status screens.
) Check for proper function of all motors from the Motor Control window.

4. Opticat:

) Check the neon lamp for proper operation.

¥ Ensure that neen initialization passes at power up.

) Ensure that there [sa single, well defined peak of sufficient intensity (approximately 15,000 to
0,000 cts.) for the 703.241nm neon line viewed in the DCM Callect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited sfter the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [Yes ZINo

V] Perform the Initialize Optics routine from the Spectrometer Control window.

71 Insure that the routing passes with rio error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

¥ Insure the Dark Current maasirement {Detector Calibration) passes at initialization.

) Check the shutter home sensor position.

1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 28,5 degree C.
A typical electronics temperature is approximately 35 degree C.

7| check the detector temperature from the DCM for -7.0 to -8.5 degree C, If outside of this range
the detector cooling fan may riot be operational. Further inspection may be necessary.

1 Inspect for proper function of the transfar optics. 1) shutter 2) DV mirror 3) X/ mirror.

¥ Clean or reglace the axial and radial view windows as necessary.
Axial Window Replaced: Oves ZiNo
Radial Window Replaced: OvYes @Ne

5. Post PM Performance Tests:

7] Perform View Align.

5.1 Spectral Resolution:
1 Measure the spectrometers abllity to separate two ad)acent wavelengths,
Parameter Specification Test Result Pass/Fall
Ag 193.696 - Resolution <0.009 0.007 Paesed
NI231.604 - Resolution $0.011 o.008 Passed
Ni 341.476 - Resolution <0.015 0012 |Passed
Ba 455,403 - Resolution £0.020 0.016 [Passed

l ICP-OES/Avio200 Preventive Maintenunce (PM) Fage 4 of 6 l




5.2 Preclsion:

7] Test for reproducibility of a set of measurement.

Parametar Spetification Test Result Pass/Fall
In 213.856 %R5DS 2 % 0.29 Passed
Mg 280,856 %RSD < 1% 0.20 Passed
Mg 285.207 R30S % 0.41 Passed
Ba 455,403 KASD 1% 0.26 Pagsed
5.4 Mn BEC:

4 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB {2%HNC3)” and “IS (NDE9-1579/10)”, reco-d intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (15 - IB). Where Conc of Std = 1,000 PPB

Additional Comments

Additional Comments Regarding the PM

Element Mode Conc.. B 15
| Mn 257.610 Radial 1,000 ppb 304243 3984830.9
Mn 257.610: n_g_r_l_a_l 1,000 ppb 58059.2 128587313
Mn 257.610 1B*Canc. I5-18 BEC Spec Pass/Fall
Radial 30424300 3954406.6 7.69 <30 PPB Passed
. Axlal ‘| 58059200 12800672.1 4.53 <30 PEB Passed
6. Review:

¥ Review with the customer PM work performed.
9 Discuss recommended customer supplied materials to have on hand.
) Attach PM sticker.

I ICP-OES/Avio200 Preventive Maintenunct (PM)

Page 5 of' 6 l

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200

have been completed.

This ICP-OES/Avia200 Passes ¥ Falls T the preventive mointenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative:

T ek

Date:
12-Nov-2019
{DD-MMM-YYYY]

Autharized Customer Representative: -
TR

Date:
12-Nov-2019
(DD-MMM-YYYY]

| 1CP-UES/AViO200 Preventive Maintenance (PM)

Puge 6 of 6 ]




L'é]ﬂﬁﬂ'iLL‘lJUl O

& = Y, a wa
Laﬂﬁqiaklgy']ﬂﬂuw?:LUE]‘IJ%EN‘UQUﬂﬂ'ls



naslsaugRaI NIy

=l
AUUNTETINT D LUATINNT
AFANRUNIUAT @ocoo

7 on omeo/(®) Q‘)} dl @t’

® ¢ HNTIAN WdEdl

= ¥

o :’f' o wa L=y L4
WA FunsllguMBIluRnTilATIsiianTy

Bou nsSUMSERAnTs uiev lud 1Budidlese reudaunud $1ie

3
44 . ﬁwa"ﬁuwstﬁau/ﬁiamwﬁqﬁaautg'mﬁumLﬁauﬁmﬂ;“jﬁ‘ﬁmﬁmi'mﬁmnw
A33uil me AANPY o
lo. wilidouim Tl 18udileda roudaunusi S 7 MECAwoar/ooa/KIT
ALTUR me AANAL bEDe

daildennde enansuuushemidautunadouiefiinisimssienu
Ut lanf 1Buiileds meudaunust S $1u7u @ usiu

pundenisnsia o uae b U3 land 1Budidede reudaunut $1in vetunaitou
iasfjiRnstimsiziianyy wisunededruauguariesfiin1simnseid i iuses
viaaUjiRn1siasent wagsiemsansuafivilnsyinisitaned densalsanugramnssy du

naulssugmamnssussnnud Wudem Tand Budidles reudauaust S1dm
Funadewiasfuimsinsienmy fawmiou 1cn soniduani weoe Tasnsawedd 3
0 raey @ woo¥edn-unsuten ee/e muaterBUng Swesyys Yot edtesunnouss

n. gruAvguanesufjiiinslinsie

be

weinifge Ve nzidulauit Hoca-A-oidwn
9. WwmthiussswieafiRnnsiinaey
@) Wit il g guyns yzieuni +ocm-v-vdee
o) UNEIDIOUIA 1TaeuaU velouani 1ogaa-sidad
) UNANMATITIN Wnase N2\ T81a07 1-ora-2-ridas
&) uNEIYUnIUe uyU sillouanil 1ocm-1-dacn
&) unanuiing ivsdad e fouanil oca-I-oidea
o) UWBITA VB nufouanil 1oder 1-oees
o) UNeiAng NAssued neideuail 1ocan-3-akoo
) wgsungw mdduRus s0owaTil 1-ocn-9-vxos

a o - 5 Y )
A. arsuaRwiiurauleseilud 8y 199U be 57815 audidundqe

w A v &
/vMuNdasauuy...



wideatuiiogafas m U usniuiinsulssugramnssusenmilede
mnUszasdazsenigmivdeiutunsifsuiasufiinsinssienyy Tidurvesasigwien
ienansUsznaumvedenaulsugaamnssunely mo Yy deutudusigvemiidaiuiy
nuideuierufiinsdinmeiienty dudvensergiainanveduldiinsulssaugmamnssy

a a P
W-UUIWBaNITU
|
YOULAAIAIIUUUND

(uruTTee gnimm)
s6eelull USTR e o
eiuAnTulsnnugRn w0 TRl

nevidouasiioudenanivlaeu
ARUINATEILIBMTIATIEivagauNafiviarnzlsuesufiRns

3. o Yook cach-o o wwol ool
5815 o omé@ msos o bade mend



o o X a a
enasuwuienlsdaiuiunadioudesufjifinisiimsionyy
uivm lind Budidleds moudauaudl 3168 aennidey 2-eem
= | - 3 v = vy
#on omeo/(@) O & & AUl @ ¢ wNTIPN bable

a o 3 o
AnsuaRuiiurauliinssy d1uqu 21 59903

fdud duafie BRI
1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method
8 Hexavalent Chromium Filtration, Colorimetric Method
9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Method
11 Mercury Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 | pH Electrometric Method
15 | Selenium Digestion, Inductively Coupled Plasma Method
16 | Sulfide lodometric Method
17 | Temperature Laboratory and Field Methods
18 | Total Dissolved Solids Dried at 180 °C
19 | Total Suspended Solids Dried at 103-105 °C
20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation
21 | Zinc Digestion, Inductively Coupled Plasma Method |
1an#1597984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23rd ed. Washington, DC: APHA, 2017,
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