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{fuvaundasiionsaadinsizr : High Volume juvasgunIaisauliisy : TE-5025A
FuinsraFuses (Certified Date) : January 28,2019 JununagnsaauLieu : January 28,2020
o o vde & oo 2= . HANATIEN Annasgm Y
fvllauniweinin | Fuiminisifiuiaetine CLp ety X s
(mg/m°) (mg/m°)
TSP 28-29/10/2562 US.EPA 40 CFR 50, Appendix B 0.049 0.330
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Hognén : wnewadis atudos FWsgNAI : 620391
Uszinlasains : Tassmsvileausiuen Ussmudnsil 30451/15783 Fuiiudatng : 28-29 sanAu 2562
nslasems  :shuadleans Suneudviy Smindung FuiiFudaeene : 30 amiAw 2562
giudegne U3 lnd Budidieia Aoudoumi $rim Fuitseaues  : 7 wardmeu 2562
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Aseauidnaaae(Equivalent Sound Pressure Level) (dB(A))
v

Leqg 24 hrs. Lmax

11.00-12.00 u. 60.0 88.3
12.00-13.00 u. 58.1 80.1
13.00-14.00 u. 57.8 80.9
14.00-15.00 u. 56.3 81.7
15.00-16.00 u. 58.8 89.2
16.00-17.00 u. 60.5 88.8
17.00-18.00 u. 56.3 86.9
18.00-19.00 u. 537 80.8
19.00-20.00 u. 55.1 76.0
20.00-21.00 u. 56.5 60.0
21.00-22.00 u. 553 65.8
22.00-23.00 u. 55.1 57.8
23.00-00.00 u. 58.0 78.2
00.00-01.00 u. 56.4 61.1
01.00-02.00 wu. 56.1 74.1
02.00-03.00 u. 55.9 61.0
03.00-04.00 u. 55.0 60.5
04.00-05.00 u. 55.0 64.2
05.00-06.00 u. 570 76.7
06.00-07.00 u. 55.6 82.3
07.00-08.00 u. 56.2 86.0
08.00-09.00 u. 56.5 80.0
09.00-10.00 wu. 55.3 77.1
10.00-11.00 u. 55.8 88.5

sEAULELREY 24 Yy 56.8 -

seAudusEegn - 89.2

AR 70.0 115.0

s w o o ar o wr
mnemg: D inasgiuniisnaRan TR sEIRaE (A 2540) (Goa AMwusmsguszRudslasialy
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Jognén : weiadies afudn WAGNAT : 620391
Uszilasanns : Tassmsivileausiiurm Usemutnsil 30451715783 Fuifiudaegng : 28-29 panAw 2562
fnalasents  : duadleuny suneudvin Saiadiung FuilFudaedn : 30 smA 2562
fiumetne ;U3 land 1Builieda Aoudousunt $1in Fuilrwaumn  : 7 wqednieu 2562
soilasandn  : ihmemietesiuinuni au. 36 UszimAleEne : seduded

AundsRnavasaaniingaadin : UTM 47 Q 566336 E, 2056006 N.

uvaIgUnsalngavdn : ACO 6226 uvasgUnsalsauliisy : CA-12B/U2040047
ERA AL JuUvasg

szauideedredalunsepuiisu : 110 dB/1,000 Hz Sufinsraduses : 12 fiureu 2562

sritsmlfniaIasimise (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  uliansanssouiiioy : HC190626

AnssRuLaBaaat(Equivalent Sound Pressure Level) (dB(A))
1
Leq 24 hrs. Lmax
11.00-12.00 u. 52.7 82.5
12.00-13.00 u. 50.5 75.2
13,00-14.00 u. 50.6 825
14.00-15.00 u. 48.6 66.5
15.00-16.00 . 49.3 64.4
16.00-17.00 wu. 56.8 69.8
17.00-18.00 u. 50.9 67.2
18.00-19.00 u. 51.7 64.1
19.00-20.00 u. 54.3 74.0
20.00-21.00 u. 53.9 62.7
21.00-22.00 u. 54.1 58.9
22.00-23.00 u. 52.7 61.1
23.00-00.00 u. 52.5 60.1
00.00-01.00 u. 52.1 66.2
01.00-02.00 u. 49.9 61.5
02.00-03.00 u. 49.3 56.5
03.00-04.00 u. 511 59.7
04.00-05.00 u. 52.6 71.0
05.00-06.00 u. 54.8 73.2
06.00-07.00 u. 54.1 62.2
07.00-08.00 u. 524 65.1
08.00-09.00 u. 554 4.7
09.00-10.00 u. 58.5 67.2
10.00-11.00 u. 56.9 12.7
TTAUdBREY 24 u. 53.5 -
seAudoegenn - 82.5
Aumsg’ 70.0 115.0

. a ' =l o @ o )
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Analyst Laboratory Manager
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AunisRnavasaa1tingadn : UTM 47 Q 566336 E, 2056006 N.

Parameter TRANSVERSE VERTICAL i LONGITUDINAL
Result
Frequency ; Hz 18 21 17
Peak Particle Velocity ; mm/sec 6.477 3.175 8.811
Peak Displacement ; mm 0.050 0.033 0.088
Standard?
Peak Particle Velocity ; mm/sec 22.6 26.4 21.4
Peak Displacement ; mm 0.20 0.20 0.20
Measured Instrument Brand Model

Instantel Minimate Blaster

v - x » o ° v a v a
mnewg : nespiuriilszniansznsamine nssTnviAuarRwinien (3o fmumnassunImusLIsiudsuasusduaziiou
M TiEU (mA. 2548)
: nanssdamiies 13.26 u.
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Usziamlasents : lassmamilaawsfuen Usenudngd 30451715783 Juiiiudaadne : 29 ganau 2562
A .v' o o v L7 U o L AU o [
‘Wﬂ\ﬂﬁi\‘lﬂ'ﬁ : FI']UﬁLﬁENJJ']EI DUNDUAVIN AWINAIUN AUNIUARYNN  : 30 AaAu 2562
ditudiedne U3ty lind BudidleSs reudauauni $iin Juitnedeu ;30 manen-7 woAIneu 2562
- Y 2 &, a v 3 o o a
ANTUATIAIN D WIEUUA (USIMRLUN) AWWNYIUNE 7 NeAINBU 2562
Aunaninyesaaiingaadn : UTM 47 Q 566475 E, 2055922 N. Ussiniaetne  : uikafu
fnwezdtege : la fnenoudiden
UM MAABY ming Ionmapunazisanda HaNIATIR | Annasgu?
pH - Electrometric Method (4500-H* B) 8.33 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 260 -
Total Hardness mg/L as CaCO5; | EDTA Titrimetric Method (2340 C) 202 -
Turbidity NTU Nephelometric Method (2130 B) 1.11 -
Sulfate me/L Turbidimetric Method (4500- SO4% E) 35.1 i
Digestion, Inductively Coupled Plasma
Total Iron mg/L 0.08 =
Method (3030 F, 3120 B)

S 1% a 3 v s a _w od v oemoy o oa
mngmg: ¥ nasgiuvaanmiiluidninfifunudszmeauenssunsAuindouniand atuf 8 (. 2537) senmummlunsesudygRduady
o s w ' a - o S S a a - Y :
uaziﬂ"d’]ﬁ‘mﬂqwaﬂuﬂﬂaau|-W|\1‘U'm N.A.2535 1383 n']“uﬂll'miﬁ’luﬁ‘mﬂ"lwu'ﬂuuﬂaiu']N']ﬂu awuw‘lui']ﬁﬂﬁ]inukuﬂ‘\:ﬂ By 111

weuil 16 1 asiuil 24 nuaius 2537 UssLandl 3)
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Analyst Laboratory Manager
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AMumisinnvasaaiinga9in : UTM 47 Q 566298 E, 2055940 N. Ussinfaaeagne  : diinRu

anvazAleeN : la lsvnaudinies

TWNIMRERY midy Bnndauuazisaneds HeNTAIININ | Anasg?
pH - Electrometric Method (4500-H* B) 8.34 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 () 220 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 200 -
Turbidity NTU Nephelometric Method (2130 B) 1.11 -
Sulfate me/L Turbidimetric Method (4500- SO4* E) 34.7 -
Total Iron me/L Digestion, inductively Coupled Plasma 0.09 )

Method (3030 F, 3120 B)
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48 ° P ° v o W o v de @ '
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AunINAAYaIan1tinI99n : - Usstnndaedne  : dlddu
AnvasAIEENY ;-
Amnsgu’
) ac -8 4 - Nan"li
WASNREDY iy FovatauLarIse1eae R . | nusidvun | nusieylau
AATICN a
Amuzan gegn
pH Electrometric Method (4500-H* B) 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) - -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) laifiu 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) L 300 500
Turbidity NTU Nephelometric Method (2130 B) 5 20
Sulfate me/L Turbidimetric Method (4500- SO E) Liviiu 200 250
Digestion, inductively Coupled Plasma i a
Total Iron me/L Liiu 0.5 1.0
Method (3030 F, 3120 B)
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(Miss Paranee Lumboot)

Analyst
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TISCH

Environmental

RECALIBRATION
DUE DATE:

January 28, 2020

Calibration Certification Information
(Cal. Date: January 28, 2019 Rootsmeter $/N: 438320 Ta: 293 °K
Dperator:  lim Tisch Pa: 745.5 mm Hg
Calibration Model #  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final Avol. ATime aP AaH
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] S| 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 8.00
Data Tabulation
Pa \ Tsid )
vstd | astd A Psa A TE a  |yBH(Ta/Pa)
{m3) {x-axis) |y-axis) Va {x-axis) [y-axis)
0.9934 0.7055 1.4125 0.9957]  0.7072, 0.8866
0.5892 0.9843 1.9976 0.9915 0.9866 1.2538
0.9871 1.0992 2.2334 0.9894 1.1018| 1.4018
0.9860, 1.1546 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 b= -0.06380 QA b= 0.04004|
= 0.99995 r= D.99995|
Calculations
Vstd=]AVol((Pa-AP)/Pstd){Tstd/ Ta) | Va=]AVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For sub flow rate calculations:
- Pa Tstel - K
Qstd= 1/m<< AH(——M : )( S ))b> Qa= 1/m << I Ta,’!’a)) b)

Standard Conditions

AH! callbrator manometer reading {in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (K}

[Pa: actual barometric pressure (mm Hg)

b intercept

Tstd]  298.15 °g RECALIBRATION
Pstd:| 760 mm Hg
Koy US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

i slope

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

www.tisch-env.com
‘“TOLL FREE: (877)263-7610
FAX: (513)467-9009

| L |

Certificate Of Calibration

Item Cer. No. HC190626

Audiogram
Brand : QUEST Page 1
Model: CA-12B
Serial Number : U2040047 ID.NO. :
Client wivh Tud Budideds pousdauandt f1dn
2/115 Tnsans wunarit &% Saftn nanal Fouisda-uaninond4/ 1 swmliznidng sunosop Seninusil
12130
Room Ambient Condition Temperature : 24.50 Celsiuss Humidity : 56.00 %
Calibrated Date 12 March 2019 Due Date 12 March 2020
Calibrated By Kittinan Kitlikomwallana Procedure Used TS/F/CLI178
STANDARD USED
Description/Model Scrial Number Manufacturing Traceability No. Due Date
PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/126] 24 January 2020
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC187439 17 September 2019
Result Sce Data Atlached

The Report Uncertainty of Meusurement was bascd on Standard Uncertainty Multiplied By a Coverage

k=2 ,Providing a Level of Confidence of Approximately 95 %

This Certification is traceable to

Thailand Institute of Scientific and Technological Rescarch (Tistr)

Hospital Assets Management Scrvice Co.,Ltd.,GIIC Calibration Laboratory, And The National Institute of Standards and

Calibrated By : ,/“":'//‘":’:l Approved By : ==

( Kittinan Kittikomwattana | ( Phakdee Chananoi )

Engineer Service Manager

V3 seafivea wmand iumvaur sedied $1de

8110 myf 3 2wl v arangquedy o Uil 12130 Tis 0-24339682-4 i 0-2435-9655




Re. CEMDate 0092036 HOSPITAL ASSETS MANAGEMENT SERVICES Ca_Lid
Calibration Results
Cer.No. U 190626
Puge 2
Llel¥ls Qualitailis Testa A immenis e b Qualitative Tests L aminenis
[ Chassis_{lousing 114 o | g
I Mpund 118 * | Motor Pump Tan
3 ¥ | cuna Brder Compressor
14 |v AU Phuy Recepladles 114 ¥ | Fd Ll
1a]e Lipwe Lued 117 # | Banen Chacger
1o+ Strate Relis fx L indicators Displavs
1= ] Carcuit Breaker Fuse L19| Uset Calibration _Seli-Test
1 n ¢ | tubes iises ENEd Alarms Interlocks
197 Cablex [Fkd Nuditle Sipals
wje Finlinp_ Connecturs [ R Ladeling
[ Lieromdes  Impahsers [Ty K4 ATmrynnmy
3 ¥ | Fuliers E
11| Conmol Sw iches 1,34
AR (K] Tests Comments
2 7 | Grounding
5 ¥ | bewbage Cumept  Chasns KA Leads —_wA
2
24
f;
29
2| Souml Acedtaiy | 1]
Uniiis Sy Indiuuted Actual { Average ) Emor SsErmul + Uncerminn
dB 10 10630 0 1M 0058
T | umabutue
S ] T Siand Aveaac [ 2 1% !
Hats Seng Ind=an d Actaad | Avetuge | Errin “alri T Uncertamnny
Hz . [ 1000 00 000 000 0058
3 | Uncabeulae
5 i
it Scling Todicated  Adlugl Acwal { Avouge } Lz i T Umncerwini
0| Uresh wtane
Y | Cheek'if Dane Preventive Malotenancs Dieseriptinn wnd Camuments
r %
12 N [
N Calibtate Al
E » [
Comments : Statws :
| Passed |
- Senvir Requind ]
' Kemored brom Use ]
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PerkinElmer
For the Better

Avio200
Preventive Maintenance Report

Company Name: van. lusiidudiitodeneudaunust

Instrument Location: e.dszmniiad a.feyeys dyunit

Instrument Serial No.: 079518071903

Date: 30-May-2019




ICP-OES/Avio200 Preventive Malntenance (PM)

Component List

Company Name: ion Talubuduledensydaum!
Address aalwntlad a.fgand il
(Instrument Location):
Serlal Number: 079518071903 PM Number: 12
Customer Name 079518071903 5
[if applicable): Telephone Number:
Service Engineer . Service Order WO-00296035
Name: Thanawat Tirakotai . "
Date PM Performed: 30-May-2019 Next PM Due Date; 30-May-2020
{DO-MMM-YYYY] {DO-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.4 B January 2018 PerkinElmer’
Scope

The purpose of this PM Is to ensure the contlnued functionallty of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save thelr 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 changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. 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 Information

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 wh or lated Into any ||
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, inc.

Trademarks

ed names, trad ks, etc. used in this document, even when not specifically marked as such, are
protected by faw. 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, PerkinEimer makes no Warranty of
any kind with regard to this document, including, but not limited to, the Implied warranties of
merchantabliity and fitness for a particular purpose.
PerkinElmer shall not be liable for Incidental or consequential damages In connectlon with the furnishing
or use of thls document.

Component / Speclfic Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number
Description uanti
{if applicable) b @ ty
09995098 Air Filter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
80810377 Radial Window Clean
N0770438 O-ring kit, injector support adapter Ckeck
N0O780437 O-ring kit, torch Check

Additional Reagents and Standards Required for PM

Part Number y )
. Description uanti Batch/Lot# | Expiration Date:
(if applicable) L ] o / (MM/vY)
Multi-Element Standard
-30WGX1 Apr-202
NO891579 {NO63-1579 diluted 10X) ¢ 2 pr-2020
N9300221 Instrument Calibration-4 4 5-97MKY1 Dec-2019

(N9300221 diluted 100X)

| 1CP-OES/Avi0200 Preventive Maintenance (PM)

Page 1of6 |

I ICP-OES’Avio0C Preventive Maintenance (PM)

Page 2 of 6 I




Procedure Checklist

Use {¥ ) ta check off those steps In the checklist that have been completed.

1. General:

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

2. Mechanical:

4} Inspect and clean all fans and filters.
¥ Inspect and replace torch components and necessary.

Torch Components Replaced: OYes ¥INo
If yes, list components replaced:
) Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: ClYes ?No
If yes, list tubing replaced:

4l 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 internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA {callbrated in Factory)
Maln Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

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

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

1 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/Y mirror) if problems are found.

¥1 Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

#1 Drain air compressor surge tank.

¥ Clean exterior of instrument.

I [CP-OES/Avio2(0 Preventive Maintenance (PM) Page 3ol 0 I

3. Electrical:

1 Visually inspect all PC boards for cleanliness and signs of corrosion.
) Chedk all RF generator and spectrometer power supply voltages.

Y1 Run nstrument diagnostic checks from the appropriate Device Control Module.

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

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

4. Optical:

¥ 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 prablems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced:  [Yes ¥INo

¥ Perform the Initialize Optics routine from the Spectrometer Control window.

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

) Insure the Dark Current measurement (Detector Calibration) passes at initialization.

) 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 typical prism temperature is approximately 29,5 degree C.
A typical 2lectronics temperature is approximately 35 degree C,

) Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector confing fan may not be operational. Further inspection may be necessary.

& Inspect for praper function of the transfer optics. 1} shutter 2} DV mirrar 3) X/Y mirror,

7 Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: OYes ¥INo
Radial Window Replaced: Oves ZINo

5. Post PM Performance Tests:

1 Perform View Align.

5.1 Spectral Resolution:
7 Measure the spectrometers ability to separate two adjacent wavelengths,
Parameter Specification Test Result Pass/Fall
As 193,696 - Resoalution $0.009 0,007 Passed
NI 231.604 - Resolutlon <0.011 0.008 Passed
Ni 341.476 - Resolution $0.015 0.012 Passed
Ba 455.403 - Resolutlon <0.020 0.017 Passed

l ICP-OFS/Avio 200 Preventive Maintenance (PM) Paged ol I




5.2 Precision:

& Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fall
Zn 213.856 %RSD s 1% 042 Passed
Mg 280.856 %RSD < 1% 038 Passed
Mg 285.207 %RSD S 1% 0.31 Passed
Ba 455.403 %RSD 1% 0.57 Passed
5.4 Min BEC:

7 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%HNO3)" and “IS {N069-1579/10)", record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of 5td = 1,000 PPB

Additional Comments

Additlonal Comments Regarding the PM

Element Mode Conc. B s
Mn 257.610 Radial 1,000 ppb 53242 445356 8
Mn 257.610 Axlal 1,000 ppb 14670.5 1167676.0
Mn 257.610 1B*Cone. 1S-1B BEC Spec Pass/Fail
Radlal 5224200 440132.6 11.86 <30 PPB Passed
Axial 14670500 1153005.5 12.72 <30 PPB Passed
6. Review:
¥ Review with the customer PM work performed.
¥ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.
1CP-OES/Avio200 Preventive Maintenance (PM) Page 5006 I

Review

The preventive malntenance checks and if applicabie performance tests for ICP-OES/Avio200

have been completed.

This ICP-OES/Avio200 Passes 1 Fails O the preventive maintenance.

Review of Preventive Malntenance:

Authorized PerkinElmer Representative: -
WOUR  Brausic

Date:
30-May-2019
{DD-MMM-YYYY)

Authorized Customer Representative:

T\w

Date:
30-May-2019
{DD-MMM-YYYY)

l ICP-OL:8/Avio200 Preventive Maintenance (PM)

Page 6 ul'()—l




Equipment:
Mode!:
Serial No. {or ID.):

Manufacturer;

Electrode Serial Nc.

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:

The Method used:

Traceability:

Neean -

PC CALIBRATION CENTER CO.,,LTD.

Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +86(0) 21864333 Fax : +06(0) 2185-4424

webslle : hitpJ/www.spc-itoom
. . . :i‘\‘ >l:i:.'--,‘z

Certificate of Calibration =

pH METER Certificate No.  CO7190490 %=

it Y

pH700 Issued Ciate: 26 August 2019 m-n»ﬁm;s

983068 Job No.: KCAL1911196

EUTECH Page: 1 of 4

029 Model: 93X218814 Brand: EUTECH

In Condition

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.

Temperature 23 °C + 2 °C
Humidity 50 %RH + 15 %RH

Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Mr, Piyapat Saidoung

26 August 2019

In house method, SPCC-WI-58, base on ASTM E 70-07

This cerlificale is lraceable to the CRM maintained by DAkkS/DKD calibration laboratory
through Radiometer Analytical Co., Ltd. Cerlificale 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.

O
77

0530EL18

(Mr, Piyapat Saidoung)

Person in charge

(Mr. Dumrong Boonsopon)

Autharized signatory

This certificale is issued the units of lathe Systom of Units (S), ity of o i or natlonal stendard
or other recognized national slendard laboralories
The slaled is tha uncartainty which Is obtained from tha standard i iplied by the go faclor {k=2) 1o provids a level of
of 95%. Itis G} with lhe Guide to ion of L in (GUM)

Thass resulls may be affected by devialions from specified conditions. The rasults ralate only to tho tems tested. calibraled or samplod. The raport shall not bo reproduced

exaeplin full withaut Approval of SPC Calibralion Centar Ca, Ltd

SPCC-FM-C07-06: 01 Aug 2019

°C CALIBRATION CENTER CO.,LTD.
Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424

wabsle : hitp:/\www.spc-it.oom |

Page 2 of 4

Certificate No, : C07190490

Calibration Results:

pH Scale
Input pH Meter Reading Uncertainly of
Coverage Factor (k)
Measurement (mv)
(mv) (mv} Error (mV) (pH)
414.12 414 .12 0.02 0.58 2.00
354,96 355 0.04 1.02 0.58 2,00
. 295.80 296 0.20 - 2.02___ - osg - ]! 2.00
_23@3.64 | 237__ - 0.36 L 3.01 A 0.58 2,00
177.48 - 177.5 - 1 0.02 4.01 0.065 2.00
118.32 1183 -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
-59.16 | ﬁ)? - -0.0i — |l 800 0.065 2.00
-118.32 -118.4 -0.08 8.99 0.065 200 ]
. -177.48 -177.6 -0.12 9.99 0.065 _2._00
-236.64 -237 -0.36 10.99 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00 -
-354.96 -3565 -0.04 12.98 0.58 2.00 .
-414,12 -414 0.12 13.97 0.58 2.00

SPCC-FM-CO7-06: 01 Aug 2019




PC CALIBRATION CENTER CO.,LTD.

/S0l Wachirath-amsathit 57 Sukhumvit 101/ Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2186-4333 Fax : +66(0) 21654424
website : hifp/Awww.spe-t.oom

Tel : +66(0) 21854333 Fax : +66(0) 21854424
webslte : hitp:iwww.spe-it.com

4 Sol Wachirathamsathit 67 Sukhumvit 101/1 Bangehak Prakanong Bangkok 10260

Certificale No. : C07190490 Page 3 of 4 Certificate No. : C07190430 Page 4 of 4
Electrode Test Results* Electrode Test Resuits”
The two-point calibration using two standard buffer salutions; pH 4.004 and pH 7.001 The two-point calibration using two standard bufter solutions; pH 7.001 and pH 10.011
The practical stope of the pH electrode; 58.93 (mV/pH),  99.62% The practical slope of the pH electrode: 57.51 (mV/pH),  97.22%
The zero point of the pH electrode; 6.83 (pH) The zero point of the pH electrode: 6.82 (pH)
Sample Test Results Sample Test Results
Standard Buffer Unit Under Uncertainty of Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k) . Difference (pH) Coverage Factor (k)
Solution (pH) Calibration (pH) Measurement (pH) Solution (pH) Calibration (pH) Measurement (pH)
4.004 4.01 0.006 0.0076 2.00 4.004 3.95 -0.054 0.0076 2.00
7.001 | 7.00 -0.001 0.0077 2.00 7.001 | 7.00 -0.001 0.0077 2.00
10.011 995 -0.061 0.0080 2.00 10.011 10.01 -0.001 0.0080 2,00
* Calibration Marked ° Not TSI Accredited " in this Certificate have been included for completeness. * Calibration Marked “ Not TIS! Accredited " in this Certificate have been included for completeness.

The End of Certificate




| -
%Calibration

CALIBRATION CENTER CO.,LTD.

'ﬁmmm Sukhumvit 101/1 Bangehak Prakanong Banghok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 21854424

welbsits : hitpowww.spc-tcom
Certificate of Calibration ﬂﬁt’/ .
. . 3, "/r_—«-.“‘-\- =
Equipment; Digital Thermometer Certificate No.: ©15190293 /;:;- o
Modal: pH 700 Issued Date: 23 August 2019 WCTLIS ety
Sarial No.(or ID) 983068 Jab No.: KCAL1811195
Manufacturerr  EUTECH Page: 1of 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,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature: 22 °C t 30°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. Twewaong Thaithiang

Calibration Date: 23 August 2019

The Method used: In house method, SPCC-WI-19, by comparison with standard thermometer
Traceability: This certificate is traceable to the SI Units maintained by Quality Reborn Co. L td.

(QRY) Certificate No. QR19-1015

(Mr. Tweewong Thaithiang) (Mr. Udon Srichana)
Person in charge Authorized signatory
This cedificate is issued Ihe unils of ing lo the I System ol Unils {Sl). It provides ilily al 10

ar national standard or other recognizod nalional slandard laboralones.

Ine unceriainty stated is lhe y which is oblalned from tha standard ¢ ! by the ge factor (k=2}
to provide a leve! of confidence of approximalely 95% ILis delarmined in accordance with the Guide (o Expression of Uncertainty in Measurermnent (GUM).
[hosa resulls may be affectad by deviations from spacilied conditions. The resulls relale only (o the itams lestad, calibrated or sampled The repart shall not

ba repraduced except in full without approval of SPC Callbration Cenler Co., Ltd

| -

Calibration

Centar

Calibration Results:

Without Adjustment

Sensor Type: Thermisor

Diameler (mm):3

CALIBRATION CENTER CO.,LTD.

Wachirathemsathit 57 Sukhumvit 101/4 Bangchak Prakanong Bangkok 10260

Tel : +66(0) 21854333 Fax : +86(0) 21685-4424

webshis ; hfpy/Avww. spe-iLeom

Length (mm): 112

Certificate No.. C15190293 Page:

20f 2

Channel: -

Immersion tmm): 110

Desired Temp.(°C)

£TD. Reading ("C)

UUC. Reading (°C)

Correction of UUC (°C)

Uncertainty (+ °C)

250

25.006

25.1

-0.094

0.080

The End of Certificate

SPCC-FM-C15-08 :01 Aug 2019




CALIBRATION CENTER CO.,LTD.

Sol Wachkathamsathit 57 Sukhumvit 101/ Bangchak Pralanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424

webslte : hitpiwww.spe-it.oom
. . . R W L
=
Certificate of Calibration ="
e/ T
Equipment: Oven Certificate No.: ©31191681 '-f,‘,_"?,:la?l\‘;_r-
Model: UF 110 issued Date: 27 August 2019 WCREHES 1025
Serial No.(or ID): B418.1125 (MEC-LABO5) Job No.: KCAL1911201
Manufacturer: Memmert Page: 10of §
Condition: In Condition Ventilalion Valve: Closed
Shelves(pc.): 2
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 Thaitand.

Environment Condition: Temperature: 31 =+ 07 °C
Humidily: 56 % 2.8 %RH
Voltage: 226 + 3.7 VAC

MINE ENGINEERING CONSULTANT CO.,LTD. (41t 4)
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

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

In house method, SPCC-WI-16, base on TLAS-G20
This certificate is traceable to the S Units maintained by National Institute of Metrology

{NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C10180024

(%~

(Mr. Udon Srichana)

e SPC Calibvation ;
P ik G i Ce 1,
(Mr. Nattapat Rungrueang)

Person in charge Authorized signatory

This carlificale 1§ issued the unils of g lo tha

System of Units {S1} I provides of 10 or nalonal

slandard or other racngnizaed nalional standard labaratories
The measurement unceriainty stated s Ihe expanded uncertainty which 1s obtained from tho standard uncortainty multipliod by the caverage factor (k=2) to provide a

Invel of confidance of. y 05% kis in

with the Guide to Expression of Uncerlamty in Measuremant (GUM)
Thiese resulls may be affected by ions fro ified

Tha resulty relale only to the itloms tosted, calibrated or sampled The report shall not bo
raproducad axcopt 1n full without approval of SPC Calibmtion Cantar Co , Ltd

SPCC-FM-C31-03: 01 Aug 2019

Sol Wachirathamsathit 67 Sukhumvit 101/1 Bangchak Prakanong Banglok 10260
Tel : +66(0) 21854333 Fax : +66(0) 2185-4424

wabsle : hitp:/www spet.oom
Certificate No.: C31191681 Page 20f5
H
AW
o L, D2
- -
- W -
Standard Instaliation Locations
Volume (Calibration Zone)= 51 {Liters)
Inside chamber: W= 57 (cm) D= 40 (cm) H= 48 (cm)
Standard Localions (#1, #2, #3, #4): w= 6 (cm) d= 5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w= 6 {cm) d=5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 Ha #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperaturs: The average reading of standards at any positions or location.

Measured Uniformily. The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The relerence
probe is preferably located in the geometric center of the chamber

Measured Stability. The one-half of greatest maximum difference of measured temperatures at any one probe,
Overalf Variation: The difference of maximum and minimum measured temperatures throughout observation time.

SPCC-FM-C31-03: 01 Aug 2019




'C CALIBRATION CENTER CO.,,LTD.

Wachirathamsathit 57 Sukhumvt 101/t Bangchak Prakanong Bangkok 10280
Tet: +66(0) 2185-4333 Fax : +66(0) 2185-4424
welssite ; hilp:/fwww.spc-itoom

Certificate No.: 31191681 Page 30t5

Calibration Results:

Before adjustment

Setting: Indicating: #1: #2: #3:  #4: #5: H6: #7:  H8: #9:
104.0 104.0 103.47 103.59 104.46 103.64 103.93 103.48 102.49 103.09 103.84
After adjustment

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C

’C CALIBRATION CENTER CO.,LTD.

| Sol Wachirathamsathit 57 Sukhumvit 101/ Bangchak Prakanong Bangkok 10260
Tel : +66(0) 21854333 Fax : +66(0) 21864424
websle : hitp:/www.spc-toom

Certificate No.. C31191681 Page 40f5

After adjustment (Cont.)

Measurement Temparature at Spread Logations, [ndicating of Unit Under Calibration: 104.0 °C

Measured Correction of UUC, Uncertainty
Locat ons Temperature
(°C) (°C) (x"C)

#1 103.99 -0.01 0.71

He 104.11 0.11 0.74

#2 105.00 1.00 0.77

#4 104.09 0.09 0.66

#5 104,50 0.50 0.75

#6 103.96 -0.04 0.66

H#7 102.91 -1.09 0.67

#8 103.59 -0.41 0.66

#9 104.16 0.16 0.74

Temparature Distribution
Desired Selting [ind cating Measured Temperature al Spread Locations ("C) Uncertainty

(°C) (°C) t°C) #1 #2 #3 #e #5 H6 H7 #8 #9 (£ °C)*
104.0 104.0 134.0 103.99104.11[105.00§104.09] 104,50 103.96 [ 102.91| 10359 104.16 0.77

Chamber Characterization

Measured Correction of UUC. Uncertainty
Locations Temperature
(°C) (°C) (£°C)
#1 84.96 -0.04 0.39
#2 85.02 0.02 0.39
#3 85.65 0.65 0.39
#4 85.03 0.03 0.39
#5 85.26 0.26 0.39
#6 84.93 -0.07 0.39
#”7 84.10 -0.80 0.39
#8 84.62 -0.38 0.39
#9 85.19 0.19 0.39
Teinperatura Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (“C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 H6 #7 #8 #9 (£°C)*
85.0 85.0 850 84,96 | 8502 | 85.65 | 8503 | 85.26 | 84.93 | 84.10 | 84.62 | 85.19 0.39

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
104.0 1,46 0.55 3.11

Note: ¢ Maximum uncertainty of the each position

Indicating Measured Uniformity Measured Stability Overall Variation
)] ¢c) (£°C) ()
85.0 1.18 0.08 1.69

Nole: * Maximum uncertainty of the each position

SPCC-FM-C31-03: 01 Aug 2019
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After adjustment (Cont.)

Measurement Temperalura al Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Measured Correction of UUC. Uncertainty
Locations Temperature
(°C) (°C) (£°C)
#1 179.90 -0.10 0.75
#2 180.23 0.23 077
#3 181.78 1.78 0.78
#4 179.68 -0.32 0.75
#5 180.72 0.72 0.77
He 179.56 -0.44 0.74
#7 177.97 -2,03 0.75
#8 179.00 -1.00 Q.77
#9 180.46 0.46 0.77
Tempetature Distribution
Desired | Setting |indicating Measured Temperature al Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 H7 #B8 #9 (+°C)"
180.0 180.0 180.0 179.90|180.23| 181.78|179.68| 180.72| 179.56 177.97| 172.00| 180.46 0.78

Chamber Characterization

Indicating Measured Uniformity Measured Stability Qverall Variation
)] (°C) (£ °C) (°c)
180.0 2.66 0.34 4.43

Note: = Maximum uncertainty ot tha each position

The End of Certificate
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Equipment:

Madel:
Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:
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SPC CALIBRATION CENTER CO.,LTD.
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Tel : +66(0) 21854333 Fax : +66(0) 2185-4424
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Belance Certificate No.:.  C01193060 "6"'4:‘;:\“\‘}'5
AB204-S [ssued Date: 28 August 2019 mw
1123163290 (MEC-LABO2) Job No.: KCAL1911191

Mettler Toledo Page: 10f 3

In zondition

MINE ENGINEERING CONSULTANT CO. LTD.

2/1156 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd
Sci. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Tranyaburi, Pathum Thani 12130 Thailand.

Temperature 25 °C t 07°C

Humidity 57 %RH 1 47 %RH

MINE ENGINEERING CONSULTANT CO.,LTD. (1u 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Sai. 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

This certificate is traceable to the S| Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,
C02182572

SPC Caibretion Center Co.,Ltd.
—eRwEs st E e
(Mr. Piyapong Sornkaew’ (Mr.Rungrod Jenkittrakulchai)
Person in charge Authorized signatory
This centificale is ssued Lhe units of measurament according to the International Systermn of Units (S1). It provides ility of il or nalional
standard or other recognizod national standard laboratoriey
The ly slated is the which 15 obtainad from the standard Y bythe ge laclor (k-2) to provide a lavel of
conhdonce of approximataly 95% Il 1s determired in accordance with the Guida to of U Nty in (GUM)

These results may be affected by devialions rom specified condilions: The results relato anly ( the ilams tested, calibratod or sampied. The report shell not be reproduced

excaplin full withoul approval of SPC Calibraticn Center Ca., Lid

SPCC-FM-C01-06: 01 Aug 2019
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Certificate No,:  C01193060 Page:

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.

i@l

C CALIBRATION CENTER CO.,LTD.

of Wachirathamsathit 57 Sukhumvi 10141 Bangchak Prakanong Banglok 10260
Tel : +66{(0) 21854333 Fax : +66(0) 21854424
webslte : hittp:/iwww.spe-t.com
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Certificate No.: C01193060 Page:

After Adjustment

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

Nominal Test Value 50 (al
Reference Points (g)
A B 9 D E
: -0.0001 | 0.0001 0.0000 | 0.0000
Repeatability: Delermination of the standard deviation ot wiighing balance., Readability 0.0001 (q)
Nominal test value (g) Standard Deviation
| 20 0.00004
200 0.00004
|
Departure of indication from nominal value., Readability  0.0001 {g)
Nominal Value | Conventionat Mass Displayed Value Correction of Balance| Uncertainty "
(9) (g) ()] (@) (@
0001 | 0.00100 N 0.0010 0.0000 |  0.00010 2.02
0.0 __0.01000 0.0100 0.0000 0.00010 2.02
0.1 0.10000 0.1000 0.0000 0.00010 2.02
e 1.00000 1.0000 0.0000 0.00010 2,02
5 5.00000 5.0000 0.0000 0.00010 2.02
10 9.99998 10.0000 0.0000 0.00010 202 |
50 49.99997 49.9992 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
200 100.99987 199.9980 00019 | 000029 2.00

SPCC-FM-C01-06: 01 Aug 2019

Nominal Test Value 50 (g)
- . Reference Points (g)
A B Cc D E
T 0.0000 | 0.0000 | 0.0000 | 0.0000
Repeatability: Determination of the standard deviation of wigting balance., Readatility 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 | Uncertainty "
(9 (g) (g @ (9)
0.001 0.001C0 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 00000 | 000010 | 203 |
0.1 0.100C0 0.1000 0.0000 | 000010 | 203
1 _1.00000 _1.0000 00000 0.00010 203
9 5.00000 5.0000 0.0000 0.00010 2.02
10 9.89958 10.0000 0.0000 0.00010 2.02
50 __48.99997 50.0000 0.0000 0.00012 2.01
100 99.99899 100.0000 0.0000 0.00017 2.00
150 148.99996 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




Equipment:

Model:
Serial No. {or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:

Calibration Date:

The Method used:
| Traceability:

C CALIBRATION CENTER CO.,LTD.

4 Sol Wachirsthamsathit 57 Sukhumvit 101/1 Bangehak Prakanong Banglok 10260
Tel : +66(0) 2185-4333 Fax ; +66(0) 2185-4424
weibsite : hitpuwww.spe-ttoom

Certificate of Calibration =

. R
Certificate No.:  C06190376 4. 7—u®

SPECTROPHOTOMETER o o
ity
732C Issued Dale: 27 August 2019 ux—nﬂ-mm,u
2C41301043 (MEC-LAB11)  Job No.: KCAL1911198
KWF Page: 10of 3

In Condition

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.

Temperature 245 °C * 0.0 °C
Humidity 502  %RH t 0.4  %RH

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
This certificate is traceable 1o the CRM mainlained by National Institute ot Standards and

Technaloav {NIST) throuah Starna Scientific Limited.
The standard for Wavelength Certificate No. 72569 and 72568

The slandard for Photomatic Certificate No. 72571

PC CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukhurmvit 10171 Bangohsk Prakanong Bangkok 10260
Tel: +66(0) 2166~4333 Fax : +86(0) 21854424

webele : hitp:iwww.spo-toom

| -

22 e

(Mr.Nattapat Rungrueang}

Person in charge

O
7

{Mr. Dumrong Boonsopon)

Authorized signatory

Ihis radificate 1s 1ssuad the units of ing 1o the

ity of o or national stendard or

I Syslermn of Units (SI). li provides

othar recognized nalional standard laboratanes.

Thn measuromant uncerisinty staled is the expsnded uncerlainty which is oblained from the siandard

of 95%. ks n

by lhe ge factor (k=2) to provide a level of

with the Guide to of U Y In

These results may be affectad by from specified

10 lull withoul approval of SPC Calibration Conter Co. Ltd

(GUm)

The results relata anly to the items tested calibraled or sempled The report shall not be reproduced axcopt

SPCC-FM-C06-08: 01 Aug 2019

Certificate No. : C06190376 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The speciral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit 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
528.72 527.3 1.42 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard zbsorbance Unit Under Calibration Correction Uncertainty
0.0300 0.000 0.0000 0.0045
0.5903 0.586 0.0043 0.0045
420 nm
0.7630 0.759 0.0040 0.0045
1.0280 1.023 0.0050 0,0052
0.0n00 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
580 nm
0.7249 0.722 0.0029 0.0045
1.0961 1.095 0.0011 0.0052

SPCC-FM-C06-08: 01 Aug 2019
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Calibration Results:
Without Adjustment
Photometric Accuracy {(Absorbance)
Wavelength 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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PerkinElmer
For the Better

Avio200
Preventive Maintenance Report

Company Name: wan. lasivdudaileSsneusanaust

Instrument Location: o. dsymidad a. Seyeys 3. dyumid

Instrument Serial No.: 079518071903

Date: 12-Nov-2019




ICP-OES/Avio200 Preventive Maintenance (PM)

Component List

Component / Specific Model Serial #

Conflguration Notes

Parts Lists

Company Name: yan, Lot diudaiini et ud
Address w.alazandlod oo Syegnd . ibgund
{Instrument Locatlon):
Serlal Number: 0079518071903 PM Number:
Ctlastomgr Ly 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-MMM-YYYY) {OD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.4 B January 2018 . .
v PerkinElmer
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 service 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 changes that
may affect the customer's analysis or calibration, including a current back-up of system software and/or
data files 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 translated 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 conditlons of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, Includi but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

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

Parts Included with the PM
Part Number
Description uanti
(1 applicable) 5 Uy
09995098 Air Filter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
80810377 Radial Window Clean
N0770438 O-ring kit, injector support adapter Clean
N0780437 O-ring kit, torch Clean
Additlonal Reagents and Standards Required for PM
Part Number : .
Description Quanti Batch/Lot # | Explration Date:
(if applicable) E o / {MM/vY)
Multi-Element Standard
2-30WGX1 Apr-2020
N0691579 (NO69-1579 diluted 10X) t 30-Apr
N9300221 Instrument Calibration-4 1 5-97MKY1 30-Dec-2019

(N9300221 diluted 100X}

I ICP-OES/Avio200 Preventive Maintenance (PM) Page | of 6 ]
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Procedure Checklist
Use {v ) to check off those steps in the checklist that have been completed.
1. General:

¥ Ask custamer about unit's performance since last visit.
¥ Check incoming AC line valtage under load for proper levels and grounding.
4 Is the instrument operational?

2. Mechanical:

1 Inspect and clean all fans and filters.
¥ Inspect and replace torch components and necessary,

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

) Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: OYes ZiNo

If yes, list tubing replaced:

4] Inspect the peristaltic pump for praper operation.
) Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
¥ Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (callbrated In Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

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

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

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

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

4| Drain air compressor surge tank.

¥ Clean exterior of instrument

I ICP-OLS/Avin200 Prevenlive Maintenance (PM) Page 3ol 6 I

3. Electrical:

¥ Visually inspect all PC boards for cleanliness and signs of corrosion.
71 Check all RF generator and spectrometer power supply voltages.

71 Run instrument diagnostic checks from the appropriate Device Control Module

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

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

4. Opticat:

) 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 tabie if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: vYes ZINo

¥ Perform the Initialize Optics routine from the Spectrometer Control window.

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

Z Insure the Dark Current measurement (Detector Calibration) passes at initialization.

¥ 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 typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

¥ 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 not be operational. Further inspection may be necessary.

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

¥ Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: OYes ZINo
Radial Window Replaced: Oves ¥INo

5. Post PM Performance Tests:

71 Perform View Align.

5.1 Spectrai Resolution:
& Measure the spectrometers ability to sepa-ate two adjacent wavelengths.
Parameter Specificatian Test Result Pass/Fall
As 193656 - Rezolution <0.009 0.007 Passed
NI 231.604 - Resolution 50,011 0.008 Passed
Ni 341.476 - Resolution $0.015 0012 Passed
Ba 455403 - Resolution <0.020 0.016 Passed

[ ICP-OFS/Avio200 Presentive Maintenance (PM) Paged ol'o I




5.2 Precision:
7! Test for reproducibility of a set of measurement.
Parameter Specification Test Result Pass/Fall
2n 213.856 %RSD S 1 % 0.29 Passed
Mg 280.856 %RSD 5 1% 0.20 Passed
Mg 285.207 %RSD s 1% o4 Passed
Ba 455.403 %RSD < 1% 0.26 Passed
5.4 Mn BEC:

7 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%HNO3)"” and “IS (N069-1579/10)", record intensities

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

Additional Comments

Additlonal Comments Regarding the PM

Element Mode Conc. 1B Is
Mn 257.610 Radial 1,000 pph 304243 39848309
Mn 257.610 Axlal 1,000 ppb 580592 12858731.3
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fall
Radlal 30424300 3954406.6 7.69 <30 PPB Passed
Axial 58059200 12800672.1 453 <30 PPR Passed
6. Review:

¥ Review with the customer PM work performed.

¥ Discuss recommended customer supplied materials to have on hand.
) Attach PM sticker,

LICP-()I{S/A\ioZU(I Preventive Maintenance (PM)

Page Sol'6 —I

Review

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

have been completed.

This ICP-OES/Avio200 Passes ] Fails O the preventive maintenance.

Review of P Mai s
Authorized PerkinElmer Representative: Date:
AR 12-Nov-2019
(DD-MMM-YYYY)
Authorized Customer Representative: - Date:
25U 12-Nov-2019
{DD-MMM-YYYY)

| rcp-osiavio200 Preventive Maintenance (M)
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Calibration Certificate

Part Number: 72142601
Description: Micromate DIN Base Unit

Serial Number: UM14539
Calibration Date:  DEC 13 2018
Calibration Equipment: 714J7402

Instantel certifies that the abave 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.

Instantel further certifies that the measurement instruments used during the calibration

of this product are traceable o 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 reguesr.

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

Please note that the sensor check Sfunction is intended 1o check that the 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 farmal calibration,
which requires the sensors be checked against a reference that is traceable 10 @ known
standard.  Instantel recommends that products be returned to Instantel or an
authorized service and calibration Sacility for annual calibration,

~

1At FZ—

Xiaoming Yang

Calibrated By:

poritin, Instantel and the Instanicl logo are trademarks of Stanley Black & Decker o its affiliates

Z Instanter ||’ .

71405201 Rev 11

.‘ 1

i1
2
e - '

\
N

© 2014 Xmask Corporation Instantel and he Instantcl logo are trademarks of Stanley Black & Decker or its uffiliates
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Calibration Certificate

Part Number: 721A0201
Description: MicroMate Linear Mic (2-250Hz)

Serial Number: UL3696
Calibration Date: ~ DEC 13 2018
Calibration Equipment: 71437402

Instantel certifes 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

Instantel 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 environmeat in which this product was calibrated is maintained within the
operating specijications of the instrument.

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
operate praperiy. This function should not be confused with a formal calibration,
which requires :he sensors be checked against a reference that is traceable to a known
standard.  Instantel recommends that products be returned to Instantel ar an
authorized service and calibration facility for annual calibration.

Calibrated By:

71405201 Rew 11



o
Microphone Stand Assembly art No. 72046001 L L ATE (T R
_ ‘
Explanation ——
The Microphone Stand A by provides i d ficxibility for various heights dependent on assembly, tel
as follows: - §
o
Number of Sect N bled Helght 5 §
« 3 Sections 331.25" (84.46 ¢cm), b3 - by . . W
- 2 Sections 225" (56.52 cm) S Sl 8 Merci d'avoir choisi Instantel!
« 1 Section 13.25"(22.02 em) (Requires optional Ground Spike, Parit No. 1100241) 3 s S
N
T
If height is required beyond the three bined secti addilional sections may be ordered or used from & = 5
another existing microphone stand assembly. ,é é n.‘ Votre engagement avec
3 & g « le leader mondial en matiére de moniteurs »
Package Contents = S & i . les anhées 3 venir
Microphone Stand Assembly Part No. 720A6001 g E § \ vous servira pour nnees .
1 il
5] | (| &
E E < 8 ’ ) . .
:r‘;z::,;::: ?m::::::;ynég:i";; As0l g § 2 = Gréce & votre achat, vous étes  la pointe de la technologie 'en matiére de moniteurs. Au nom de tous les
D SN » . =] . . . . . . z . . .
+ Optional Microphone Stand Assembly Extension Scetion, Part No. 400-720020-000, of 2 2 collaborateurs d'Instantel, nous vous remercions d'avoir fait choisi nos produits pour fa réalisation de vos projets.
p p m, 3 & J
for extended length installations, g é Les produits Instantel incluent les éléments les plus aboutis du domaine tels que :
* Optional Geophone Spike, 3" (75 mm), Part No, 1100241, for short length installations E
* Rubber mallel, as required % g 3 |
N [- a 0 age " P P
Instailation 2 = 1) plus de 30 années au service des secteurs du batiment, d'activités miniéres et de
1 De(cnnincud‘\e required height and assemble the Microphone Stand by firmly hand- g géotechnologie
secti her. Do not use tools, such as a pliers or vice grips, to E . .
tighten the secctions as this may du::goc (‘Ilrseelhrcns’dss.uc el gbs S 2) des conceptions durables et résistantes
2, Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert 3 3) des produits faciles a utiliser grace a une interface intuitive
the microphone oriented towards the event to be recorded. 2 o e LA F
3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground 4) des options étendues de conformité réglementaire
is 100 solid, use & rubber mallct and strike the top of the stand, being careful not to damage in the K 8) un programme d'assistance, un service technique et une aide en ligne complets
microphone ctip. DO NOT use a mctal hammer &s it will damange the stand. P = — . A 5
4 Install the microphone into the clip 7 6) Le logiciel Blastware® est fourni avec une garantie d'un an et des mises 3 jour gratuites pour la
premiére année
Use V;g;_h;"gg’ ; t;“ll’bll::; ';‘ﬂ::;m;:::‘e'rh:s“i‘t'ﬁm:;‘;gsg:: r‘:"i'grg:h';‘:e";"‘::gh""e- 7) Siun moniteur ou un capteur est ramené a I'usine pour étalonnage jusqu'a un an aprés la date
- ’ i : 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 POF 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 9111 ou nous envoyer
un e-mail & service@instantel.cam ou sales@instantel.com.

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

fev D1 - Product Specifications ars Subject to Charge

© 2016 Xmark Corporation. Instantel et son logo sont des marques déposées de Stanicy Black & Decker, Inc au de ses filiales. 72000201 Rév 04
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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 todometric 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 | Ot & 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 Digastion, Inductively Coupled Plasma Method
Bnrsiedy

APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater, 23rd ed. Washington, DC: APHA, 2017,
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