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10. General Comments
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Spec

PREVENTIVE MAINTENANCE CHECKLIST

11.Measurements and Calibrations

Description of Test

Repeat the 1nstallat:on i _
_Installa’uon Performance“CheCk;ng) and'f‘com

D
Ilhe table value +20%

2sts (a:

- .Detectlon limit heck the numerscal value ofthe Std. - -
EV should be close to the _ta_ble value or compared Wlth :

letailed in the -

7

Yes [ ] No [] NA

Performance Check

Element Conc (ppm) Radial counts Axial counts
6300, 6500 6300 DUO, 6500
DUO
Al (167.0) 1.0 270 2800
Ba (455.4) 0.2 15000 140000
Ca (393.3) 0.2 60000 430000
Cu (324.7) 1.0 4200 34000
K (766.4) 5.0 3400 280000
Mg (279.5) 0.2 21000 135000
Mn (257.6) 1.0 17000 125000
Ni (221.6) 5.0 5000 46000
P (177.4) 10.0 1100 6500
Zn (213.8) 0.2 700 4000
Detection limit Check
Element A (nm) Radial Axial
6300, 6500 6300 DUQ, 6500 DUO
pel” ugl”
Al 167.079 4.5 0.4
Ba 455.403 0.51 0.11
Cu 324,754 4.1 1.2
K 766.490 60 1.41
Mg 279.553 0.12 0.04
Mn 257.610 043 0.14
Ni 221.647 3.6 0.66
p 177.495 17.0 3.0
7n 213.856 0.8 0.24
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PREVENTIVE MAINTENANCE CHECKLIST

12.The result after Preventive Maintenance

Performance Check for Preventive Maintenance

Element Conc (ppm) Axial counts iCAP 6500 DUO
6500 DUO S/N : {C5DIZ03046
Al (167.0) 1.0 2200 A
Ba (455.4) 0.2 112600 HrLae
Ca (393.3) 0.2 344000 isgiol
Cu (324.7) 1.0 27200 Ah940
K (766.4) 5.0 224000 5071200
Mg (279.5) 0.2 - 108000 199 400
Mn (257.6) 1.0 100000 9900
Ni (221.6) 5.0 36800 YRGS
P (177.4) 10.0 4100 A%
Zn (213.8) 0.2 3200 BECA
Detection Limit Check for Preventive Maintenance
Element A (nm) Axial iCAP 6500 DUO
6500 DUO | S/N: {c5Deoi0506
ngl! ngt™!
Al 167.079 0.48 0.%%
Ba 455.403 0.13 0.1
Cu 324,754 1.44 .94
K 766.490 1.7 0.5
Mg 279.553 0.05 0.0
Mn 257.610 0.16 0.ch
Ni 221.647 0.79 0.
P 177.495 3.6 7
Zn 213.856 0.28 -
Standard solution
Catalog Number : 430122821441
iCAP 8000 Set Up Solution (Loaded Blank) Lot. No. _ 34-80 8%
Catalog Number : 430122821401
Lot. No. - 9% P

ICAP 6000 Multi-Element Test Solution

Engineer. Yoi /jf/
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PREVENTIVE MAINTENANCE CHECKLIST

13.List of Spare Parts for the PM

Part Number Amount Description

842312051401 1 Oring kit

842312051511 1 Sample tubing Agueous
842312051521 1 Drain tubing Aqueous
842312051531 1 Optional: Sample tubing Organics
842312051541 1 Optional: Drain fubing Organics
430122821331 1

Inhibitor solution

SciSpec Company Limited Rev.2
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Maintenance Protocol

Atomic Fluorescence Spectrometer
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mercur DUO plus
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analytikjena

An Endress4Hawser Cotnpany

Serial-No.: K170 A©143 Customer-No.: AT ouo ./@f@ 7
Date: & /zfﬂ}i /g@f% . Carried out by: Awm é%fé j@wen

ol o
Maintenance with following Operational Qualification {OQ) |

(requires a separate OQ protocol)

Company \\iﬁ JOH = TON f/M/@E‘?WGyi’;}?{% Au/xzfn;i/zsi/ b @g’}ﬂg
User ?me 07 L3y ‘
Department Lok Wﬁ{&,ﬁ.i ;% o Df ‘
Street f/20) mg&g‘t/wm I Py 1000 5 L1 YI9RARDY ho0 40 iRy
Zip Code, City /00 ; /};ﬁamw&fwvww?
Country xégmf"’@w g/‘
Phone
Fax
E-mail
Waintenance Protocol merour 0K mercur DU plug fupdaie 27.06.2016 Viersion 2.1 Koso ol

fena AG { Konra

Gernmary
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Maintenance works basic unit

tightness visual check inside the Mercur

visual check if gold-traps are broken

visual check if spectrometer is contaminated
visual check of the fluorescence cell

visual check of the absorption cell, incl. window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid-separator

test Bubble-Sensor
{ check gas flows
check volume flows, reagents

recording stray light values

NNNNNNNNNNNNNE

measurement with 30 ng/|

Maintenance works Autosampler Serial No.: FOY 2301 AL 5;3@‘)

lubricate the dosing-winding (Teflon-grease-spray)

clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed belt

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS52S, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

NNNNNNNTNE

check the dosing hose for buckling, if necessary exchange it

Mainterance Protocol mercur BUSY meian DUO plug | update 27.06 2016 Version 21 Ko B

Analvilk Jena Al | Konrad-Zuse Str. 1 107745 Jenal Garmany
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Device parameter

nominal

| value

actuali
value

visual check general tightnéss inside-the Mercur

eual check Goldtraps TN T R

visual check spectrometer

e bt atvtehebd e N '”ifl'qorescenc'e al
Absorption cell, incl. window

S T 'Ie'ﬁ's”
check pump hoses
check hoﬂges and‘lﬁdéé“éonnectors'

check and clean reacto

cheqk_d_ryiﬁg hoseoutput G_éé~|li'qu.i.d.-s.épéra{of -
check bubble-sensor

Jok:

Swivel drive (SEV) |,

o._k.:

| changed:

changed: [
changed: Ll
| changed:

| changed:

|changed: |

NENNYNEEE NN

changed:

changed: [}

changed:

changed: L.

not o.k.:

Check gasflow

Argon pressure valve 4

1.2 - 1.5 bar

Valve 1
Valve 2
Valve 3

Valve 4

10 NI/h or
.0.166 NL/min
50 NIth or

(0.833 NL/min |

5 NIthor

.1..0.083 NL/min

10 Nlfh or
0.166 NL/min

0137

B3
0%
o195 ”

Check liquidflow

Acid
Red.-agent

Sample

[ 2-5mi/min

=1iml
2.5ml/min

F1m
10ml/min

+ 2 ml

5

QY

Adventitious light - values

V)

from file

100

200

300

350

400

450

500

550

575

600

Maintenance Folocol merour DUCY mercur DUO phis | update 27 05,2016 Yersion 2.1 Koee

Analylikc Jena AG | Konead-Zuse-Str. 1] 07745 Jenal Genvany
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Device parameter nominal actual
P value value
Analytical parameters Fluorescence cell
Conditions.: max.conc.: 10ug/l. PMT-voltage: .....#{%......v
_____ Blank-solution it @@‘95;
Int>0.0015  |Int,..¢.0115.
C wiboutenitment/FER 30 gl RSD<3% |RSD.LSL.%
andi_tiq_r_js__._: Max.conc.: fI.?pg/L PMT-voItage: 3“?5v
Slaniesolution T I At
Int>0.008 |Int,... QL34
with enrlchment/ FBR 30 ng/L |RSD<3% RSD...!...’?.?.% “
Fok.- factor ( Int, / lnt1) >3.5 £ ﬂf‘?
Analytical parameters Absorption cell
Blank-solutlon Ext...5 214
|Ext. > 0.0012 |Ext.. 00043
without enrtchment/ FBR 100 ngfL RSD < 5 % RSD..3. 430,

Comments

!

et Al

Signature Technician

loy Joors

Place, Date (DD/MM/YYYY)

AL

'Lgi?ji/? C\!'gﬂ 3%

Signature Customer

3 /s {701

Place, Date (DD/MM/YYYY)

Iaintsrance Protacol miereur U0/ mercur DUO plus | updats 27052016 Version 2.1 Koac:

Analyik Jena AG | Konrad-

a-Str 1| 07745 Jenai Gemany
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ALS

CALIBRATION REPORT

Project IRPC PCL.
Location Tsussudalngsun Calibration Date 12-Nov-18
Equipment Name SO2 Analyzer Manufacturer Teledyne API
Model 100E Serial No. 3469
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
CALIBRATION RESULTS
CALIBRATION RESULTS
Point
Ideal Actual Error %Error
ZERO 0.00 0.10 0.10 0.10
SPAN 50.87 50.70 -0.17 -0.33
AVERAGE (%) -0.12
60.0
50.0 /4-
40.0
| / —o—Ideal
30.0
20.0
1 —&— Actual
10.0
0.0 -/ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0.0 10.0 20.0 30.0 40.0 50.0 60.0

Calibrated By

et T

( Mr. Nattapon Jiengwareewong )
Field Environmental Scientist (4)

Approved By

e

( Mr.Sarayuth  Jittranont )
Acting General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




CALIBRATION REPORT

Project IRPC PCL.
Location Tvdauiatanditnavas Calibration Date 12-Nov-18
Equipment Name NOx Analyzer Manufacturer HORIBA
Model APNA-370 Serial No. 8G314J3K
Std. Gas Concentration (PPM) 51.22 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
CALIBRATION RESULTS
Point CALIBRATION RESULTS
oin
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.05 0.05 0.05 0.05 0.05 0.05
SPAN 51.22 51.20 -0.02 -0.04 51.65 0.43 0.84
AVERAGE (%) 0.01 0.44
60.0
50.0 =2
40.0 —o—Ideal
30.0
—&— Actual NO
20.0
10.0 A Actual NOx
00 u T T T T T T T T T T T
0.0 10.0 20.0 30.0 40.0 50.0 60.0

Calibrated By Approved By
( Mr. Nattapon Jiengwareewong ) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (4) Acting General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12






