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High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 6, 2024
Hi-Vol Pump No. : __ BH-007 Indicator No. : CM-01
Amb. Temp (°C) : 33 Press (mmHg) : __ 761
Calibration by : _ Mr.Suphanut L
Plate | Indicate (X)| True H,O |Actual Flow (Y) XY X*  |Remark
(cm.) (in) (cfm)

18 15.80 13.10 60.21 951.32 249.64

13 13.20 10.20 53.45 705.54 174.24

10 10.40 7.80 46.90 487.76 108.16

7 7.40 5.10 38.17 282.46 54,76

5 4,80 3.00 29.58 141.98 23.04

Sum 51.60 39.20 228.31 2,569.06 609.84

Calibrated by : Sf‘}bt'l abk wh 7 Approved by : wﬂ‘uob\(m k.

{[Jan 2024/BH-007120/01/2024] CAL-FROMO001

High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 8, 2024
Hi-Vol Pump No. : __ BH-031 Indicator No. : CM-01
Amb. Temp (°C) : 34 Press (mmHg): 757
Calibration by : _ Mr.Suphanut I,
. 2
Plate | Indicate (X) | True H,O |Actual Flow (Y) XY X Remark
(cm.) (in.) (cfm)
18 18.60 11.60 56.73 1,055.18 345.96
13 16.00 9.20 50.83 813.28 256.00
10 13.00 7.00 44.50 578.50 169.00
7 9.40 4.80 37.07 348.46 88.36
5 6.20 2.80 28.62 177.44
Sum 63.20 35.40 217.75 2,972.86

Calibrated by : 1f &:Bhn nw b J Approved by : W‘Hf{?h br-

{Jan 2024/BH-031/20/01/2024] CAL-FROMO001




CAL-MS006/01/24 |

Sheet No. : "

SheetNo.:||  CAL-M5008/01/24 |
CONTROL UNIT CALIBRATION CONTROL UNIT CALIBRATION
(Metric units, mm) (Metric units, mm)
Date Initial Final  Average Date Initial Final  Average

mmHg

Barometric press, Pb | 759 | 759 | 759 Barometric press, Pb | 759 | 759 | 759 | mmng

Dry Gas Meter Data Reference Dry Gas Meter Data Dry Gas Meter Data Reference Dry Gas Meter Data
Console No. Serial No. Console No. Serial No.
Metering System ID Model Metering System ID Model
DGM Number Correctlon factor (Yr) DGM Number Correction factor (Yr)
DGM Model Last Calibration Date DGM Model Last Calibration Date

Calibrated by : Montri P. Calibrated by : Montri P.

Orifice Ref. DGM Temperature (GC) Time DGM Orifice Ref. DGM Temperature Co Time DGM
manometer (| DGM | Volume [ Ref Dry Gas Meter ® |Correction| AH@ manometer | DGM | Volume | Ref Dry Gas Meter ©® |Correction| AH@
setting, AH | Volume Va DGM | Inlet | Outlet| Avg min factor mm setting, AH | Volume Vi DGM | Inlet | Outlet| Avg min factor mm
mm H20 |V, Liters| Liters T, T; T, T (0] mm H20 |V, Liters| Liters T, T, T, T, (0]
12.5 1002 | 1017 | 25 25 24 | 245 | 887 | 0.9901 44.4570 12.5 100.1 | 1022 | 25 25 24 | 245 | 922 | 09844 | 48.0841
25.0 100.1 | 102.0 25 25 24 | 245 | 652 | 09854 48.0383 25.0 1001 | 1001 | 25 25 24 | 245 | 652 | 1.0041 | 48.0479
50.0 100.3 | 1011 | 25 25 24 | 245 | 472 | 09935 50.1707 50.0 1002 | 1026 | 25 25 24 | 245 | 482 0.9775 | 524775
76.0 99.3 99.3 25 25 24 | 245 | 370 | 0.9987 47.9159 76.0 1002 | 100.1 25 25 24 | 245 | 3.88 0.9998 | 51.8067
100.0 100.1 | 101.6 | .25 25 24 | 245 | 3.70 | 009816 49.8135 100.0 09.9 99.4 25 25 24 | 245 | 388 | 1.0019 | 509929
150.0 100.2 100.2 25 25 24 245 2.67 0.9919 48.1679 150.0 100.1 98.6 25 25 24 245 2.73 1.0073 50.7076

Average ﬁ).9902 I 48.0939 Averagel

0.9958 | 50.3527

Approved by : Approved by :

SECOT CO,, LTD.

239 Rimklongprapa Rd. Bangsue, Bangkok, 1000, THAILAND
Tel: (662) 9593600 Tax: (662) 9593535

E-Mail: enverv@sucot.co.th

SECOT CO., LTD.

239 Rimaklougpropa Rd, Bangsue, Bangkok, J0800, THAILAND
Tel: (662} 9593600 Fax: (662) 9593535

E-Mail: envserv@sccot.co.th



SheetNo.:|  CAL-Ms009/0124 | SheetNo.: | CAL-PI-LL10-012024 |

CONTROL UNIT CALIBRATION
(Metric units, mm)

Calibration Location:y] SECOT Calibration Date : | 09-01-2024
Date 6 Jan 24

oy i Average Calibration Duct Na.:
Barometric press, Pb [ 759 | 759 | 759 | mmHg

PITOT TUBE CALIBRATION

Calibration Standard Pitot tube data

Pitot No. : Coefficient (Cp) :
Dry Gas Meter Data Reference Dry Gas Meter Data Type § Pitot No. :
Calibrated by : Mr. Montri P.
Metering System ID Model
A Side Calibration
un No. pUs
DGM Model Last Calibration Date (mm H,0) (mm H,0) Cp(s) -Cp(A)
= 1 15.00 20.50 0.8468 0.0000
Calibrated by ; Montri P.
—_— 2 15.00 20.50 0.8468 0.0000
15.00 20.50 5 i
Orifice Ref. DGM Temperature o) Time DGM e L]
manometer | DGM | Volume | Ref Dry Gas Meter ® |Correction AH
. Ty ' @ Cr(ayave _—0 8468
setting, AH| Volume | V,, |[DGM /| Inlet |Outlet| Avg | min factor mm
mm H20 |V, Liters| Liters T, T, T, Tm (4%) B Side Calibration
12.5 1003 | 990 | 25 | 25 | 24 | 245 | 853 | 10165 | 41.1799 e e TP
Run No. HO H.0 Cp(s) ’
25.0 1000 | 995 | 25 | 25 | 24 | 245 | 608 [ 1.0073 | 42.0742 (mm H,0) (mm H,0) Cp(s) -Cp(B)
50.0 100 99.8 25 | 25 24 | 245 | 447 | 1.0041 45.2483 1 R 220 2348 S0
. - : . : : g 2 15.00 20.50 0.8468 0.0000
76.0 1004 | 901 | 25 | 25 | 24 | 245 | 355 | 10114 [ 432112 5 15.00 20.50 T D00
100.0 100.1 99.4 25 25 24 24.5 3.55 1.0024 44.6038 Crropave
150.0 100.1 98.9 25 25 24 24.5 2.57 1.0022 44.8941 |CP(A-CP@®)| = 0.0000
Average [ 10073 | 435352 | Crovg = 0.8468

‘g@’ v
Approved by :

Approved by :

wer § must be = 0.0] for he les! to he acceptable *=*
%4 | Cp(A)-Cp(B) | musl also be < 0.01 if average of Cp(A) and Cp(B) is ot be used ***

SECQT €O, LTD. 279 fmk] Rd. B Bangkak, lzi:ﬂfl:;Lﬂ%
239 Rirmklongprapa Rdl, Bangsus, Bangkok, 10800, THAILAND B i 6 953835
Tel: (662) 9593600 Eax: (662) 9593535 T EMail Esacr@seost th com

E-Mail: envservitsecot.coh



Sheet No.: | CAL-PI-LL10-022024 || Sheet No. : | CAL-PI-PS10-012024_||

PITOT TUBE CALIBRATION PITOT TUBE CALIBRATION

Calibration Location:] SECOT
Calibration Duct No.:| CD-0123

Calibration Standard Pitot tube data

Pitot No. :
Type S Pitot No. :

Calibration Date : | 09-01-2024 Calibration Location:] SECOT

Calibration Duct No.:] CD-0123
Calibration Standard Pitot tube data

Pitot No. :
Type S Pitot No. ;

Calibration Date : | 09-01-2024

Coefficient (Cp) : Coefficient (Cp) :

Calibrated by : Mr. Montri P. Calibrated by : Mr. Montd P.

A Side Calibration A Side Calibration
. APstd APs Cps) Deviation,d Rt APstd APs Cp(s) Deviation,d
un No. (s un No. PG
(mm H,0) (mm H,0) Cp(s) -Cp(A) (mm H,0) (mm H,0) Cp(s) -Cp(A)
1 15.00 20.50 0.8468 -0.0035 1 15.00 21.00 0.8367 0.0000
2 15.00 20.50 0.8468 -0.0035 2 15.00 21.00 0.8367 0.0000
3 15.00 20.00 0.8574 0.0070 3 15.00 21.00 0.8367 0.0000
Cpapave 0.8504 CpapaVve 0.8367
B Side Calibration B Side Calibration
APstd APs Deviation,d APstd APs Deviation,d
Run.No. (mm H,0) (mm H,0) Cpls) Cp(s) -Cp(B) b (mm H,0) (mm H,0) Cr© Cp(s) -Cp(B)
1 15.00 20.50 0.8468 0.0000 1 15.00 21.00 0.8367 0.0000
2 15.00 20.50 0.8468 0.0000 2 15.00 21.00 0.8367 0.0000
3 15.00 20.50 0.8468 0.0000 15.00 21.00 0.8367 0.0000
Crpave 0.8468 Cpppavg 0.8367
|CP(A)-CPB)| = 0.0035 | CP(A)-CP(B) | 0.0000
Coavp = 0.8486 Ceay = 0.8367
;l___-: . S% E o+
Approved by : Approved by :
*** 3 musl be <0.01 for (he lest lo be acceptable *** *++ 5 mustbe <0.00 forthe test lo be acceplable ***
**#* | Cp(A)-Cp(B) | must also be < 0.01 i(average of Cp(A) and Cp(B) is ot be used *** *#+ | Cp(A)-Cp(B) | must also be < 0,01 il average of Cp(A) and Cp(B) is ol be used *+*
SECOT CO,, LTD SECOT CO, LTD,

219 Rimkdongprapa Rd. Bangsve, Hangkok, 10800, THAILAND
Tek: (662) 9593600 Fax: (662) 959355
E-Meil: envimr@secol th am

239 RimUongprapa Rd Bengsuc, Bangkak, 10800, THAILAND
Tl 4661) FITIEO0 Fan: (661 9530303
E-Muil: envser semt.ih com



THE LINDE GROUP

THE LINDE GROUP

“Certificate Of Analysis
Special Gases Mixture

3435

Certificate Of Analysis Costomer Details
Special Gases Mixture Name: Address: Customer Tag No.:
Customer Details Secot Co.,Ltd. 239, Rimklongprapa Rd., Bangsue, Bangkok
Name: Address: Customer Tag No: 10800
secot Co,, Lid. 239 Rimklongprpa Rd. Bangsue Khet Bangsue =
Bangkok 10800 Certificate Detalls
Number: 0527/23 Date of Issue: 8-Mar-2023 Expiry date: 8-Mar-2026
Material Details
Cortilicate Detalis Production Order: 90176406 Material Cade: 511600-SK-34 Cylinder No.: A008785K
Number: 0499/23 Date of Issue: 23-Feb-2023 Expiry date: 22-Feb-2027 Gas content: s.20m Filling pressure: valve: CGA 66055
Material Details Cylinder Qwner: LINDE Cylinder Material: Cylinder Size: 40L
Production Order: 90176404 Material Code: 429900-}-62 Cylinder No.: 44157 Laboratary Report
Gas content: 6.560 M’ (nominal) ~ Filling pressure: 145bar (g) Valve: CGA 590 BRASS
Cylinder Ownet: LINDE Cylinder Material: STEEL Cylinder Size: 47L e Norminal ) \ . .
nt .
Taboratory Report = ; P Concentration Analysis Result Uncertainty Method of Analysis Assay Date
A - ) \ ) ) Nitric Oxide 40.0 ppm 39.8 ppm + 10 relative (6)1-PB-352 1-Mar & 8-Mar-23
. Component Norrhinal Concenlration  Analysis Result Uncertainty Method of Analysis Other NO impurity Tt el
Oxygen 15.0% 15.1% + 20 relative (2)1-pB-354 Carbon Monoxide 40.0 ppm 42.0 ppm + 100 relative (6)1-PB-352 1-Mar-2023
In Nitrogen In Nitrogen
. Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 13326156 25.61+0.13 ppm 6-May-2023
Carbon Monoxide ND52320 25.03 £ 0.13 ppm 7-0ct-2023
In Nitrogen
Recommend usage condition Analytical Instruments used in Assay
Minimum utilization:  5%.of actual content of before expire date whichever comes first. Instrument,/Make/Model Analytical Principle Last Multipoint Calibration
Storage condition: Keep in well ventilation and secure atea. FTIR Spectrometers Nicalet iS50 FTIR-NO 28-Feb-2023
Comments FTIR Spectrometers Nicolet i550 FTIR-CO 25-Feb-2023

; Recommend usage condition

:"‘:‘I‘T:m"s expressed in i epartare n nole/molebasis,unless atherwise speciled Minimum ut::liization: 5% of actual| contelnt of befc('Jre expire date whichever comes first
¥ ! ; o Storage condition: Keep in well ventilation an (e area.

2, The repored expanded uncertainty is based ona standard uncertainty mulliplied by a coverage lactor k=2, providing Coomrg:nts £p el ation secure

alevelol o o ol app Iy 95% The of this {al 18 traceable 1o the 51 through the reference . )
g3 standard which is iraceable to Swiss Natlonal Standard of Mass o other tecagnised national meirology institutes. When reordering, please quote the material number
3.(1) Gas ch graphy, (2} ¢ gnetic Oxygen Analyzer, (3) EHectrochemical Oxygen Analyzer, Note:

1 Electrochemical Mofsture Analyzer, (5) Total Hydrocarbon Analyzer, (6) Other - specified
(4) Ele ¥ ) ¥ 1, Alt results expressed n this report are on male/mole basis, unless othewise specilied. The Assay ol this Standard has been perlormed i

accardance with the EPA Traceability Protocal EPA-600/R-12/531 for the Assay and Cerlification of Gaseous Calibration Slandards using procedure G

2. The reparted expand Inly is based on a standard inty multiplied by a coverage factor k=2, prewiding a level of confidence al approimalely 955,

The measurerment of this matetial is raceable to the SI thegugh the reference gas standard which is iaceable to Swiss National Standard of Mass or

olher recagnised national melrology institules.

3. (1) Gas Chromataegraphy, (2) Paramagnetic Gxygen Analyzer, (3) ¢lectiochemical Oxygen Analyzer, (4) Elecirachemical Maisture Analyzer, "
(5) Tolal Hydrocatbon Analyzel, (&) Othes - Specilied .

sukanya Pannyascontorn (r‘,

signalory for and on behalf of Linde (Thailand) Co., Ltd

CA

PB-002/F004

Page 1ol
1ss:K/2, 150c12021

This report shall not be reproduced exceptin fult
Sukanya Parinyasoantom

Signatory for and on behalf of Linde (Thailand) Co., Lid.

Page1of1

This repos! shall not be reproduced except in full P8-002/F006
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Linde (Thailand) Public Company Limited
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CR-515-2024-369 I

Sheet No. : I

c:éf?{ff-

SOUND LEVEL METER CALIBRATION

Certificate Of Analysis

Special Gases Mixture
Customer Details Calibration Location:l SECOT I Calibration Date: | Dec
Name: Address: Customer Tag No.:
Secot Co.,Ltd. 239, Rimklongprapa Rd., Bangsue, Bangkok
10800
ACOUSTIC CALIBRATOR
Certificate Details . .
Number: 0530/23 Date of Issue: 7-Mar-2023 Expiry date: 7-Mai-2026 Brand Model Serial No. [requency Ref.Calibrated  Eff.Calibrated
Material Details Hz) (dB) dB)
Production Order: 90176407 Material Code: 436700-5K-34 Cylinder No.: A009295K Cirrus CR:515 94296 1000.00 94.0 93.7
Gas content: 5.23 M Filling pressure: 137.0 bar valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectia seal Cylinder Size: 401
Laboratory Report .
) . Readin .
Analytical Result No. Brand Model Serial No. (@B) ¢ 4B Adjust
Norminal . ) ) L3
Component Concentration Ana|VSIIS Resuit Uncertainty Method of Analysis Assay Date
Nitric Oxide 80.0 ppm 79.8 ppm + 1% relative (6) 1-P8-352 27-Feb & 7-Mar-23 .
Other NOX impurity Less than 3.9 ppm 44 Cirrus CR162B G302742 93.7 0.0
Carbon Monoxide 80.0 ppm 81.1ppm + 19 relative (6)1-PB-352 27-Feb-2023
In Nitrogen
Reference Standard used In Assay
Reference Standard Cylinder number Congentration Expiry date:
Nitric Oxide 25600356 50.89 £0.41 ppm 13-0ec-2024
Carbon Monoxide ND46423 50.20 +0.26 ppm 4-May-2024
In Nitrogen
Analytical instruments used in Assay
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-NO 27-Jan & 1-Mar-23
FTIR Spectrometers Nicolet 1550 FTIR-CO 22-Feb-2023

Recommend usage condition

Minimum utilization: 5% of actual content or before expire date whichever comes first
Storage condition: Keep in well ventilation and secure area.

Comments

When reordering, please quote the material number

Note:

1, Alliesulls expressed in this ceporl are on mole/mole basts, unless olherwise specified, The Assay o this Slandard has been performed in

accordance wilh the EPA Iraceability Prolocal EPA-600/R-12/531 (of the Assay and Ceilificalion of Gaseous Calibialion Standards using procedure G1

2. The repotted expanded uncertainty Is based on & standard uncentainty multiplied by  coverage lactor k=2, prewiding a level of conlidence of approximalely 95,
The measyrement of 1his material is traceable 1o the Sk through 1he reference gas standard which is traceable 1o Swiss National Standard of Mass o1

other tecognised national metiology inslitutes
3. (1) Gas Chromalography, (2) Paramagnelic Oxygen Analyzer, (3) Elecirochemtcal Oxygen Analyzer, (4) Electrochemical Moislure Analyzer, £

(5) Tolal Hydrocarbon Analyzer, (6) Other - Specilied .
/}4«/ Calibrated by : Approved by : Pﬂ’,ﬂ da §
Sukanya Parinyasoontomn

Page10f1 Signatory for and on behaif of Linde (Thailand) Co., Ltd.
Thus report shall nat be reproduced excepl in ful! PB-002/F005 —
Ui i gia (unul i i i i
an Juid (Uszmalne) (umuu) Linde (Thailand) Public Company Limited 1ss/2, 15 act 2021 I secoTCo. 11D
a2z 2 PifghessbatunmaIoTSII00IS 239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND
du 15 vwomans 10 2/3 W 14 MUTUIASIA AL, 6.5 putI> 15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM, 6.5 Road, Bangkaew Tel: (662)959-3600 Fax: (662) 959-3535
-Mai h
0U0ug 0 aynsUs IS 10540 Tnsurd (66) 2338-6100  nsas (66) 2338-6333 Bangplee, samutprakarn 10540, Tel (66) 2336-6100  Fax (66) 2338-6333 E-Mail envser@secotcod

A Chach 024180

[svoauiaalnss: 105 ) § AUWATAS BUTNLNY CGVINST 24180 wellgrow Plant: 105 Moo 5, T.

Tacmud 7764 30 CTR.ATAAD Trumemn 7648 a0 Fvn ~an



SheetNo.:|  CR-s152024253 |

SOUND LEVEL METER CALIBRATION

Calibration Locaﬁon:l SECOT I Calibration Date: | Aug 27, 24

ACOUSTIC CALIBRATOR
, Frequency Ref.Calibrated Eff.Calibrated

Brand Model Serial No. (Hz) dB) (dB)

Cirrus CR:515 94296 1000.00 94.0 93.7
. Reading .

No. Brand Model Serial No. @B) dB Adjust

15 Cirrus CR162B G300769 93.7 0.0
16 Cirrus CR162B G300833 93.7 0.0
18 Cirrus CR162B G300892 93.7 0.0
19 Cirrus CR162B G300990 93.7 0.0
20 Cirrus CR162B G301014 93.7 0.0

Calibrated by : &' Approved by : ﬁ‘ﬂcdﬂ {.

CR-515-2024-25N/Col/ 180972024 SECOT CO., LTD.
239 Rimklongprupa Rd, Bangsue, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fox: (662) 959-3535

E-Mail: envserv@steot co th

SheetNo.:||  CR-5152024-254 ||

SOUND LEVEL METER CALIBRATION

Calibration Location:r SECOT | Calibration Date: | Aug 30, 24

ACOUSTIC CALIBRATOR
. Frequency Ref.Calibrated Eff.Calibrated

Brand Model Serial No. (H2) (dB) @B)
Cirrus CR:515 94296 1000.00 94.0 93.7

. Reading .

No. Brand Model Serial No. (dB) dB Adjust
16 Cirrus CR162B G300833 93.7 0.0
18 Cirrus CR162B G300892 93.7 0.0

Calibrated by : é ; é ) Approved by : ﬂ"ﬂcdﬂ I3

CR-515-2024-254/Cal/18/09/2024 SECOT CO,, LTD,
239 Rimklongprups Rd. Bangsue, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envserv@steot co th



SheetNo.:|  CRs152024218 ||

SOUND LEVEL METER CALIBRATION

Calibration Location:l SECOT ] Calibration Date: | Aug 8,24

ACOUSTIC CALIBRATOR
. Frequency Ref.Calibrated Eff.Calibrated

Brand Model Serial No. (Hz) (dB) (dB)

Cirrus CR:515 94296 1000.00 94.0 93.7

No. Brand Model Serial No. Re(:;l;)n €  dBAd just
14 Cirrus CR162B G300709 93.7 0.0
25 Cirrus CR162C G300838 93.7 0.0
39 Cirrus CR162B G302743 93.7 0.0
43 Cirrus CR162B G302741 93.7 0.0

44 Cirrus CR162B G302742 93.7 0.0

Calibrated by : ﬁ—)— ~ Approved by : QL QJ,W

CR-515-2024-21R/Cal/1 7/0R2024 SECOTCO, LTD.
239 Rimklongprupa Rd. Bangsue, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envserv@secot co th

SheetNo.:|  CRS152024225 ||

SOUND LEVEL METER CALIBRATION

Calibration Localian:l SECOT I Calibration Date: | Aug 16, 24

ACOUSTIC CALIBRATOR
. Frequency Ref.Calibrated Eff.Calibrated
Brand Model Serial No. Hz) (B) @8)
Cirrus CR:515 94296 1000.00 94.0 93.8
No. Brand Model Serial No. Reading ;0 4 djust

(dB)

4 SCARLET ST-21D 820725 93.8 0.0

10 SCARLET ST-21D 820731 93.8 0.0

Calibrated by : ﬁ: Approved by : Q,,QA QLLWM

CR-515-2024-225/Cal2002024 SECOT €O, LTD.
239 Rimklongprapa Rd, Bangsue, Banglok, 10800, THAILAND

Tel: (S62939-3500 Foc (667} 9393523

E-Mail; envserv@secol coth
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ELECTRICAL AND ELECTROKICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE \f\_\ij}/%
FOUNDATION FOR INDUSTRIAL DEVELOPMENT :

= =

975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, %77
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

NSC-TISI-TIS 17025
CALIBRATION 0110

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240083EA
CP2024020056

Certificate of Calibration

Sound Calibrator
Cirrus Research Plc
CR:515

94296

SECOT Co.,Ltd.

239 Rimklongprapa Rd., Bangsue,
Bangkok 10800 Thailand

8 February 2024
14 February 2024
20 February 2024

Ms. Juntaporn Kunhakom

Approved by:

=2

( Mr, Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 3

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240083EA

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:

Ambient Temperature:
Relative Humidity:

Pressure:

Calibration Report

Sound Calibrator
Cirrus Research Plc
CR:515

94296
(23+2)°C
(50+15)%
(101.3 = 1.5) kPa

Method of Calibration :-

IEC 60942:2017

Condition of this result of calibration

1. Reference standards instrument :-

Instrument ode erj 0. Cert. No, Due Date
1)|Standard microphone 4180 2661000 AA-1006-23 7 June 2024
2){Waveform Generator 33511B MY52302264 CK20230039EA 27 June 2024
3)|Audio Analyzing DMM 2015-P 4079144 E1U231797 23 April 2024
4)|Pressure humidity anfj PTU301 F0640002 CL1-P230024 20 March 2024

Temperature Transmitter CD20230196EA 23 July 2024

2. This result of calibration was found accurate as shown on date and place of calibration anty.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-

1. Function : Sound pressure level

Norminal Specified Sound Measured value | Deviated value' Acceptance tirmit™
Frequency (Hz) Pressure level (dB) (dB) (dB) (dB)
1000 94 93.89 -0.11 +0.25

2. Function : Frequency

Norminal Sound

Specified Frequency | Measured value Deviated value™ Acceptance tirnit”

F-CAL-004 Ed.1

Pressure level (dB) (H2) (Hz) (%) (%)
94 1000 1000.34 0.03 +.0.70
Page 2 of 3

F-CAL-005 Ed.1




-) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: (CP20240083EA
Calibration Report

3. Function : Total distortion + noise

Norminal Norminal Measured value'" Acceptance timit™
Sound Pressure level (dB) Frequency (Hz) (%) (%)
94 1000 0.68 2.50

Uncertainty of measurement

Function Uncertainty Max_:mum-permntted
uncertainty of measurement
Sound pressure level 0.10 dB 0.15 dB
Frequency 0.10 % 0.20 %
Total distortion + noise 0.40 % 0.50 %

Note: [1] The deviated value is the absolube valule of the difference between the measured value
and the corresponding specified sound pressure level.
[2] The deviated value is the absolube valule of the difference in percent between the measured value
and the corresponding specified frequency.
{31 The acceptance limit is for the deviated value.

[4] The measured value is the total distortion + noise, measured over the frequency range from 20 Hz to 20 kHz.

[5] The acceptance limit is for the Measured value.

Remarks: 1. Acceptance limit was IEC 60942:2017 Class 1.
2. Maximum-permitted uncertainty of measurement was IEC 60942:2017 Class 1.
3. The coverage factor k = 2.00

- - End of Report - -

Page 3 of 3
F-CAL-005 Ed.1

SheetNo.:|| NC-CIRRUS-2024-122 ||

&2) NOISE DOSE METER CALIBRATION

Calibration Lm:aﬁun:[ SECOT | Calibration Date: | Aug 8, 24

ACOUSTIC CALIBRATOR
Brand Model Serial No. Calil;l;;ted Frequency (Hz)
CIRRUS  RC 110A 95167 114.00 1000
No. Brand Model Serial No. Reading b\ djust
(dB)

1 Cirrus CR110A CB1023 113.8 0.2

2 Cirrus CR110A CB1025 113.6 0.4

3 Cirrus CR110A CB1041 113.5 0.5

4 Cirrus CR110A CB1043 113.9 0.1

5 Cirrus CR110A CB1047 113.4 0.6

6 Cirrus CR110A CB1050 113.8 02

7 Cirrus CR110A CB1054 114.0 0.0

8 Cirrus CR110A CB1102 113.6 0.4

Calibrated by : % - Approved by : g 1 QMW

'NC-CIRRUS-2024-122/Olefins 1&4/17/08/2024 SECOT CO., LTD.

239 Rimklongpraps Rd. Bangsue, Bangkok, 10800, THAILAND
Tel; (662)959-3600 Fax: (662) 959-3535
E-Mail: envserv@secotco.th



SheetNo.:| NC-CIRRUS2024-135 ||

NOISE DOSE METER CALIBRATION

Calibration Lm:ation:l SECOT ] Calibration Date: | Aug 27, 24

ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal;:xl';a)ted Frequency (Hz)
CIRRUS RC 110A 95167 114.00 1000
No. Brand Model Serial No. Re(g‘:;)“g dB Adjust
1 Cirrus CR110A CB1023 114.1 -0.1
2 Cirrus CR110A CB1025 114.0 0.0
3 Cirrus CR110A CB1042 114.2 -0.2
4 Cirrus CRI110A CB1043 1142 -0.2

Calibrated by : c:ﬁ) Approved by : QJ,\ %

'NC-CIRRUS-2024-135/0lefins 1&4730/08°2024 SECOT CO., LTD.
239 Rimblongprapa Rd. Bangsus, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail; envserv@secot coth

SheetNo.:|| NC-CIRRUS-2024-141 |

NOISE DOSE METER CALIBRATION

Calibration Location:l SECOT ] Calibration Date: | Sep 5,24

ACOUSTIC CALIBRATOR
Brand Model Serial No. Calzl(;ll';a)ted Frequency (Hz)
CIRRUS  RC110A 95167 114.00 1000
No. Brand Model Serial No. Reading ;5 4 giust
(dB)
I Cirrus CR110A CB1025 113.5 0.5
2 Cirrus CRI110A CB1047 113.4 0.6

Calibrated by : g

NC-CIRRUS-2024- 141/Olefins| 4/12/09/2024 SECOT CO., LTD.
239 Rimklongpropa Rd. Bangsue, Bangkok, 10800, THAILAND

Tl (06TPE9.3E00 Fax [663) 490518
E-Mail: enyserv@secot.co th

Approved by : Q,D« ; u "o




SheetNo.: | NC-CIRRUS-2024-181 ||

NOISE DOSE METER CALIBRATION

Calibration Location:l SECOT | Calibration Date: | Oct 11, 24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Calzl;l;;ted Frequency (Hz)
CIRRUS RC 110A 95167 114.00 1000
. Reading .
No. Brand Model Serial No. (dB) dB Adjust
1 Cirrus CRI110A CB1041 1131 0.9

Calibrated by : J\f

NC-CIRALIS-2OM- 181 Dickas 1 £ ETLN00M SECOT CO, LTD.
239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fax: (662) 959-3535
E-Mail: envserv@secol co.th

Approved by : Q,ML Q«AW.M

SheetNo.: [ NC-CIRRUS-2024209 |

NOISE DOSE METER CALIBRATION

Calibration Location: I SECOT I Calibration Date: | Nov 13, 24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal;l;rBa)ted Frequency (Hz)
CIRRUS RC 110A 95167 114.00 1000
No. Brand Model Serial No. Rez:tli;)n € 4BAd just
1 Cirrus CRI110A CB1025 113.1 0.9
2 Cirrus CR110A CB1040 1133 0.7
3 Cirrus CR110A CB1041 111.8 22
4 Cirrus CR110A CB1042 113.1 09
5 Cirrus CR110A CB1048 113.3 0.7
6 Cirrus CRI110A CB1049 113.1 0.9
7 Cirrus CR110A CB1050 113.1 0.9
8 Cirrus CR110A CB1052 113.4 0.6

Calibrated by : 439,;/;'—7%‘ Approvedby: ([, %w

'NC-CIRRUS-2024-209/Olcfins1 £4722/1 12024 SECOT CO, LTD.
239 Rimklongprapa R, Bangsue, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fax: (662) 959-3535
E-Muil: envaerv@secot co th




SheetNo.:|| NC-CIRRUS-2024210 |

NOISE DOSE METER CALIBRATION

Calibration Location:l SECOT I Calibration Date: | Nov 14, 24
ACOUSTIC CALIBRATOR
Brand Model  Serial No. C""z;;:)ted Frequency (Hz)
CIRRUS RC 110A 95167 114.00 1000
) Reading .
No. Brand Model Serial No. dB Adjust
(dB)
1 Cirrus CR110A CB1025 113.1 0.9

Calibrated by : gu' approvedby: Lol Co Munpomon

SECOT €O, LTD.

239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND
Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envserv@secot co th

NC-CIRRUS-2024-210/0lefinal &4/22/11/2024

SheetNo.: ||  NC-CIRRUS-2024-234 B

NOISE DOSE METER CALIBRATION

Calibration Location:)| ~ SECOT | Calibration Date: | Dec 20, 24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Calzl(;x]';)ted Frequency (Hz)
CIRRUS  RC 110A 95167 114.00 1000
No. Brand Model Serial No. Reading ;5 Agjust
(dB)

1 Cirrus CR110A CB1042 113.8 0.2
2 Cirrus CRI110A CB1047 111.9 2.1

Calibrated by : Approved by: (__J, %\”

SECOT €O, LD,

239 Rimklongprepa Rd, Bangsue, Bangkok, 10800, THAILAND
Tel: (662)959-3600 Fax: {662) 959-3535

E-Mail: envserv@secotco th

NC-CIRRUS-2024-234/0lefins 1/24/122024



SheetNo.:| NC-CIRRUS-2024-129 ||

NOISE DOSE METER CALIBRATION

Calibration Location:[ SECOT | Calibration Date: | Aug 16, 24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal:l;;a)ted Frequency (Hz)
CIRRUS RC110A 95167 114.00 1000
No. Brand Model Serial No. R‘z:‘]’;)“g dB Adjust
1 Cirrus CRI110A CB1023 113.9 0.1
2 Cirrus CR110A CB1025 113.6 0.4
3 Cirrus CRI110A CB1040 113.9 0.1
4 Cirrus CR110A CB1041 113.1 0.9
5 Cirrus CRI110A CB1042 114.0 0.0
Calibrated by : Approved by : g ﬂ' SMWV

HCLTRRUS- 2004 1 IR fans | AAZIOOLI004

SECOT CO, LTD,

239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND
Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envserv@secateath

SheetNo.: || NC-CIRRUS-2024-142 ||

NOISE DOSE METER CALIBRATION

Calibration Location:| SECOT I Calibration Date: | Sep 5, 24

ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal::;a)ted Frequency (Hz)

CIRRUS RC 110A 95167 114.00 1000
No. Brand Model Serial No. R((!:.Ij;)n € & Adjust
1 Cirrus CR110A CB1023 114.0 0.0
2 Cirrus CR110A CB1040 114.0 0.0
3 Cirrus CR110A CB1041 113.5 0.5
4 Cirrus CR110A CB1042 114.1 -0.1
5 Cirrus CR110A CB1043 114.0 0.0

Calibrated by : y‘ v Approved by : QL %LLWW

HOCIRI-20H- LUUTTTOEM I NINI0SE SECOT CO,, LTD.
239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THATLAND

‘Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envserv@secoLco th




SheetNo.:| NC-CIRRUS2024182 |

NOISE DOSE METER CALIBRATION

Calibration Location:l SECOT | Calibration Date: | Oct 11,24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal;l(;l;;ted Frequency (Hz)
CIRRUS RC 110A 95167 114.00 1000

i Reading .

No. Brand Model Serial No. dB Adjust

@B)

1 Cirrus CR110A CB1102 113.7 0.3

Calibrated by : _/7&1 approveaby : ) ot

NC-CIRRUS-2024-162/Olcfins 1847217102024 SECOT CO,, LTD.
239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND

Tel: (662)955-3600 Fax: (662) 959-3535
E-Mail: envserv@secotco th

SheetNo.:| NC-CIRRUS-2024-201 ||

s )

NOISE DOSE METER CALIBRATION

Calibration Location:l SECOT | Calibration Date: | Nov 5, 24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Cah(g;;ted Frequency (Hz)
CIRRUS RC 110A 95167 114.00 1000
No. Brand Model Serial No. Reading dB Adjust
(dB)

1 Cirrus CR110A CB1023 114.0 0.0
2 Cirrus CR110A CB1025 114.0 0.0
3 Cirrus CR110A CB1040 114.0 0.0
4 Cirrus CR110A CB1042 113.8 0.2
5 Cirrus CR110A CB1049 113.8 0.2
6 Cirrus CR110A CB1050 113.9 0.1
4 Cirrus CR110A CB1052 114.1 -0.1

Calibrated by : g .

NC-CIRRUS-2024-20 1/Olcfins 1 &4712/1 172024 SECOTCO, LTD.
239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND

Tel: (G62)959-3600 Fax: (662) 959-3535

E-Muil: envserv@secot co th

Approved by : QL g !!




CERTIFICATE OF CALIBRATION

ISSUED BY Noisemeters

DATE OF ISSUE 26 March 2024 CERTIFICATE NUMBER 211259

Page 1 0f 2

NoiseMeters

Acoustic House
Bridlington Road
Hunmanby

YO14 OPH

United Kingdom
www.noisemeters.com

Approved signatory
N.Smith
Electronically signed:

S W

doseBadge Reader : IEC 60942:2003

Instrument information
Manufacturer: Cirrus Research plc
Model: RC:110A

Serial number: 95167

Class: 2

Notes:

CERTIFICATE OF CALIBRATION .
211259
Page 2 of 2
Environmental conditions
The following conditions were recorded at the time of the test;
Before  Pressure: 99.26 kPa Temperature: 22.1°C Humidity: 33.4 %
After Pressure: 99.26 kPa Temperature: 22.1 °C Humidity: 34.6 %
Test equipment
Equipment Manufacturer Modet Serial number
Distortion Meter Keithley 2015 0839263
Acoustic Calibrator Bruel and Kjaer 4231 2610257
Environmental Monitor Comet T7510 21962628
Initial Acoustic Results
Expectad | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance Uncertainty
Level (dB) 114.00 113.41 113.54 113.556 113.50 -0.50 10.75 0.11dB
Distortion (%) <4.00 0.49 0.50 0.55 0.51 D.51 - +4,00 . 0.13 % I
Frequency (Hz) 1000.0 990.5 990.5 990.4 990.5 -9.5 +20.0 . 0.1 Hz

Test summary
Date of calibration: 25 March 2024

The doseBadge reader detailed above has been calibrated to the published data as described in the operating manual
and in the half-inch configuration. The procedures and techniques used are as described in IEC60942_2003 Annex B —
Periodic Tests and three determinations of the sound pressure level, frequency and total distortion were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been corrected to the reference pressure of 101.33 kPa using the manufacturer's data.

The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, descrjt?ed in Annex
B of IEC 60842:2003 for the sound pressure level(s) and frequency(ies) stated, for the environmental conditions under
which the tests were performed.

However, as public evidence was not available, from a testing organisation responsible for pattem approval, to
demonstrate that the model of doseBadge Reader conformed to the requirements for pattern evaluation described in
Annex A of IEC 60942:2003, no general statement or conclusion can be made about conformance of the doseBadge
Reader to the requirements of |IEC 60942:2003.

The measured quantities or deviations (as applicable), extended by the expanded combined uncertainty of

measurement, must not exceed the corresponding tolerance.

Adjusted Acoustic Results

Expected | Sample 1 | Sampls 2 | Sample 3 | Average | Deviation | Tolerance Uncertainty
Level (dB) 114.00 113.99 113.99 113.98 113.99 -0.01 10.75 0.11dB
Distortion (%) <4.00 0.42 0.41 0.41 0.4; B ‘-0-42_ h +400 0.13 %
Frequency (Hz) 1000.0 990.3 9904 990.3 990.4. | -96 il -120.0 N 0.1 Hz

Notes:

This cartificate p ibility of to the S system of units and/for to units of | realised at the | Physical

L y or ather i logy Institutes. This certificate may not be reproduced other than in full, except with tha ptinrlml;mm
librated. The i expanded inty is ¢ o

approval of the Issuing laboratory. The results within this certificats refate only o the items P
standard uncertainty multiplied by a coveraga factor k=2, providing a coverage probabliity of approximataly 95%.

Functionality Results

Function

Keypad

Battery Power

Communication
2 way IR link

End of resuits




SheetNo.: | NC-PULSAR2024-062 |

NOISE DOSE METER CALIBRATION

Calibration Location:l SECOT I Calibration Date: | Oct 11, 24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal;l(;ll;a)ted Frequency (Hz)
PULSAR 22R 79781 114.00 1000
. Reading i
No. Brand Model Serial No. dB Adjust
dB)
1 Pulsar 22 PB617 114.0 0.0
2 Pulsar 22 PB632 113.7 0.3
3 Pulsar 22 PB644 1145 -0.5
Calibrated by : CE&Q Approved by : gwﬂ,\ Q_‘Lw
'NC-PULSAR-2024.062/Olefins 1 &4721/1072024 = SECOTCO, LTD.

239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND
Tel: (662)959-3600 Fax: (662) 959-3535
E-Mail: envserv@secotco.th

SheetNo.:| NC-PULSAR-2024-081 |

NOISE DOSE METER CALIBRATION

Calibration Location:l SECOT

| Calibration Date: | Nov 13, 24

ACOUSTIC CALIBRATOR

Brand Model Serial No. Call(grBa)ted Frequency (Hz)
PULSAR 22R 79781 114.00 1000
No. Brand Model Serial No. Reading 45 4 gjust
(dB)
1 Pulsar 22 PB614 113.4 0.6
2 Pulsar 22 PB617 1134 0.6
3 Pulsar 22 PB618 113.5 0.5
4 Pulsar 22 PB636 1132 0.8
5 Pulsar 22 PB637 113.9 0.1

e
Calibrated by :

Approved by : Q_ﬁ&h gﬂmﬁw

— — —
NC-PULSAR-2024-081/0Olefins 1&422/11/2024

— —
SECOT €O, LTD.

239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envserv@secol.co th



SheetNo.:| NC-PULSAR-2024-098 ||

NOISE DOSE METER CALIBRATION

Calibration Locaﬁon:l SECOT | Calibration Date: | Dec 12, 24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal:grBz;ted Frequency (Hz)
PULSAR 22R 79781 114.00 1000
. Reading .
No. Brand Model Serial No. (dB) dB Adjust
1 Pulsar 22 PB643 113.1 0.9

Calibrated by : ﬁ

=

Approved by : gﬂﬂﬁ é‘A,LAW

'NC-PULSAR-2024-098/Olefins] &4/17/12/2024 SECOTCO, LTD.
239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envserv@secot co.th

SheetNo.: | NC-PULSAR-2024-063 |

NOISE DOSE METER CALIBRATION

Calibration Location:l SECOT | Calibration Date: | Oct 11,24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal;l(;rBz;ted Frequency (Hz)
PULSAR 22R 79781 114.00 1000
No. Brand Model Serial No. R‘E:‘li;)“g dB Adjust
1 Pulsar 22 PB614 - 1153 -13
2 Pulsar 22 PB621 1141 -0.1

Calibrated by : t_‘ﬁ\ : Approved by : Q,JA gﬂﬂ-mm

—
NC-PULSAR-2024-063/Olefins 1&4/21/10/2024 SECOT CO,, LTD,
239 Rimklongprapa Rd, Bangsuc, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envserv@secot co th




SheetNo.: | NC-PULSAR-2024073 |

NOISE DOSE METER CALIBRATION

Calibration Location:l SECOT J Calibration Date: | Nov 5, 24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal;t(;rBa)ted Frequency (Hz)
PULSAR 22R 79781 114.00 1000
. Reading )
No. Brand Model Serial No. dB Adjust
(dB)
1 Pulsar 22 PB614 115.3 -1.3
2 Pulsar 22 PB617 114.0 0.0
3 Pulsar 22 PB618 115.3 -1.3
4 Pulsar 22 PB621 114.0 0.0
5 Pulsar 22 PB632 114.0 0.0
6 Pulsar 22 PB637 114.4 -0.4

Calibrated by : -‘—f:ép_’

p— — — — —_— —
WO TULEAR- 20040l LAUT 1024 SECOTCO, LTD.

239 Rimklongprapa Rd. Bangsue, Bangkak, 10800, THAILAND

Tel: {662)959-3600 Fax: (662) 959-3535

E-Mail: envserv@secol.ca h

Approved by : ngA g SS

CERTIFICATE OF CALIBRATION

ISSUED BY Noisemeters

DATE OF ISSUE 29 April 2024 CERTIFICATE NUMBER 213338
NoiseMeters Eago 1 of2
Acoustic House Approved signatory
Bridlington Road N.Smith

;'gq:‘ggay Electronically signed:

United Kingdom \Q

www.noisemeters.com
doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer:  Pulsar Instruments Notes:
Model: Model 22R

Serial number: 79781

Class: 2

Test summary
Date of calibration: 29 April 2024

The doseBadge reader detailed above has been calibrated to the published data as described in the operating manual
and in the half-inch configuration. The procedures and techniques used are as described in [ECE0942_2003 Annex B —
Periodic Tests and three determinations of the sound pressure level, frequency and total distortion were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been carrected to the reference pressure of 101.33 kPa using the manufacturer's data.

The doseBadge Reader has been shown to conform to the Class 2 requirernents for periodic testing, described in Annex
B of IEC 60942:2003 for the saund pressure level(s) and frequency(ies) stated, for the environmental conditions under
which the tests were performed.

However, as public evidence was not available, from a testing organisation responsible for pattem approval, to
demonstrate that the model of doseBadge Reader conformed to the requirements for pattern evaluation described in
Annex A of IEC 60842:2003, no general statement or conclusian can be made about conformance of the doseBadge
Reader to the requirements of IEC 60942:2003.

Notes:

This cedificate ides t hility of to the S1 system of units andfor to units of t realised at ihe | Physical

Lat y or other gniged national logy instilutes. This certificate may not be reproduced other than in full, oxcept with the prior writlen
approval of the issuing laboratery. The results within this cartificale relate only to the flems d fed y i5 based on @

standand uncertainty multiplied by a ge factor k=2, providing a ge probability of approximately 5%,




CERTIFICATE OF CALIBRATION

Certificate Number:
213338

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before  Pressure: 100.34 kPa Temperature: 22.4 °C Humidity: 38.5 %
After Pressure:  100.34 kPa Temperature: 22.7 °C Humidity: 36.3 %
Test equipment
Equipment Manufacturer Model Serlal number
Distortion Meter Keithley 2015 0839263
Acoustic Calibrator Bruel and Kjaer 4231 2610257
Environmental Monitor Comet T7510 21962628
Initial Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty
Level (dB) 114.00 113.94 113.93 113.94 113.94 -0.06 +0.75 0.11dB
Distortion (%) < 4,00 0.49 0.49 0.49 0.49 0.49 +4.00 0.13 %
Frequency (Hz) 1000.0 998.9 998.9 998.9 998.9 -1.1 120.0 0.1 Hz

The measured quantities or deviations (as applicable), extended by the expanded combined uncertainty of

measurement, must not exceed the corresponding tolerance.

Adjusted Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Davlation | Tolerance | Uncertainty
Level (dB) 114.00 114.01 113.98 113.98 113.99 -0.01 10.75 0.11dB
Distortion (%) < 4,00 0.49 0.49 0.49 0.49 0.49 +4.00 0.13 %
Frequency (Hz) 1000.0 988.9 999.0 998.9 998.9 -1 +20.0 0.1 Hz
Functionality Results
Function Result

Battery Power

Communication
2 way IR link

End of results




GC 7890B

Agilent
CrossLab

From Insight to Outcome

Agilent CrosslLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities.

Agilent 7890 GC Preventive Maintenance Checklist

Agilent
CrossLab

Fiom Insight to Duicoma

Introduction

Customer Information

» Customers should provide all necessary operating supplies upon request of the engineer.

« A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

« Any parts, notincluded in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this service.

« if a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

For more information about Agilent Technolegies services, please visit our website using the
following URL: hitp://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome.

To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

A useful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https://www.agilent.com/en-us/agilentresources.

Need technical support, FAQs, supplies? - visit our Support Home page
http://www.agilent.com/search/support.

Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at https://www.youtube.com/user/agilent.

7890B Manuals are also available on Agilent.com:

o Safety
https://www.agilent.com/cs/library/usermanuals/public/7890B_Safety.pdf

o Installation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/7890B_lInstallation.pdf

o Operation Manual
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf

o Maintaining Your GC
https://www.agilent.com/cs/library/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide.pdf
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From Insight 1a Oukcoma Ftom Insight to Qutcome

Agilent 7890 GC Preventive Maintenance Checklist

Service Engineer’s Responsibilities System Information
* Contact the customer and ensure that all necessary supplies are available before the preventive O Check this box if an instrument configuration report is attached instead of completing the table
maintenance visit. below.

= Only select those pages that relate to the system or module being serviced.
* Complete empty fields with the relevant information. _ . T T

= Complete the relevant checkboxes in the checklist using either a “X” or tick mark "v". Instrument System Name and ID 7890A GC Systern [
* Check “Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate. — e —
» Complete the Preventive Maintenance service in the order of the tasks listed. :.':)s:a‘t‘l'::m System Site and SECOT COQ., LTD.

= Complete the Service Review section together with the customer.
* Complete the fields for page numbers at the foot of each selected page

* Complete the total nurr.lber of page.s field in the. SEFVICF:‘ Co‘mpletfon section List System Component Product Numt List the Serlal Numbers of each
*  Askthe customer to sign the Service Completion section including the customer’s and your Component
signature. 1. G3440B CN15343147
- : 2. G4513A CN11350133 ‘
Additional Instruction Notes — =
3. G4514A - ~|CN13080006 ‘
* Check for any active service notes for this unit. If there are any applicable “Safety” or "Modification 4. N/A i NA
Recommended" Service notes, plan to implement the changes on this unit before doing any - T T
qualification service. 5. NIA | N/A
* Do not implement firmware updates, unless you get approval from the customer and are sure that 6 N/A N/A
they are compatible with the instrument control software. — —
7 N/A N/A
8. N/A N/A
9 N/A N/A
10. NA N/A

Preparation

& Discuss any specific issues with the customer before starting.

& Review the instrument logboak for recorded problems and comments.

o Save instrument control settings before starting the procedure.

& Performa general inspection of the system for cleanliness.

& Check for proper instailation of parts, assemblies, sensors etc.

& Check system for required installation of components, settings as defined by current Service Notes.
& Check for required firmware updates and verify with customers if they would like them installed.

O Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.
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From Insight o Cuicoma

Preventive Maintenance Procedure

Clean and inspect GC

d Unplug power card from the power source.
Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
o Inspect internal connectors for proper contact and placement.
Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.
Verify oven motar spins freely and tumns on with the oven door closed; off when the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans.
g Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

o Forthe inlets installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining Your
GC" - for the inlet(s) installed.
Replace the split vent trap cartridge filter on units with these infets: Split/Splitless Capillary (SSL),
Multi-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (V).

o Iftheinlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

& If the GC includes a Flame ionization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination — clean as necessary.

Zero Sensors and Leak test

o zeroall pressure sensors per the procedure in the 7890 "Advanced User Guide”.

& Perform inlet pressure decay test(s) as defined in the 7890 "Troubleshooting Manual”.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.

& Record if test passed or failed in the results table.

Revision: 2.01, Issued: September 15, 2021
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Agilent 7890 GG Preventive Maintenance Checklist

ALS Maintenance

O Section NOT applicable
& Checkall cabling and configuration settings between GC, tray, and injectors.
Vacuum or remove any dust, especially around fans.
Check operation of all fans.
Check syringe for smooth plunger operation.
Check for smooth operation of the needle support — clean if necessary

Restore Instrument

& Restore the normal operating conditions or customer method using the Data System.

o Purge the system with carrier flow for 15 minutes

& Bake out the system, then restore the normal operating conditions

& After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Note: If the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.
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Agilent 7890 GC Preventive Maintenance Checklist

Signature Page

Service Review

& Attach available reports/printouts of all tests to this documentation.

& Record the Preventive Maintenance service activity in the customer's records/logbook.
Update/reset instrument maintenance counters as appropriate.

& Affix the PM sticker to the systemn or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review with the customer this service, parts replaced, and test results obtained.

Q  If the instrument firmware was updated, record the details of the change in the Service Engineer's
Commenits box or if necessary, in the customer's [Q records,

Q Supply the customer with a copy of the Smart Alerts flyer.
Describe Smart Alerts to the customer.
0O Install Smart Alerts if requested.

(a]

7890 GC Test Results Table

Detector Signal Outputs Before PM Service After PM Service
Front detector output ueECD |. 180

Back detector output FID - 15

AUX detector output N/A N/A
Pressure decay test Expected test result | Actual test result
Front inlet pressure decay test Pass Pass
Back inlet pressure decay test Pass Pass

Revision: 2,01, Issued: September 15, 2021
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The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the

customner has a preferred set of consumables, you may use the customer's consumables.

Product or
model# where | Quantity
Part description Part number used consumed
SSL Capillary Inlet PM kit, Splitless 5188-6497 7890A/B 2
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B N/A
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B N/A
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B N/A
Single taper with Glass Wool
SSL Capiltary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/B
Split Liner - N/A
with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B N/A
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B N/A
PTV & VI)
MMI Cleaning Kit G3510-60820 7890A/B N/A
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B N/A
PTV Septumless Head Teflon Guide 5182-9748 7890A/B N/A
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B 1
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B N/A
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B N/A
High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B N/A
FID base
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B N/A
with packed FID base
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B N/A
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B N/A
column with packed/adaptable FID base
NPD Jet, universal fit, .011-inch ID G1534-80580 7890A/B N/A
NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/B N/A
tip
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B N/A
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B N/A
Single taper with Glass Wool
**F|D Collector Replacement Kit, if needed G1531-67001 7890A/B N/A
Revision: 2.01, Issued: September 15, 2021 .
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Do not include this section/page in the published, customer-facing PDF version.

Service Englneer Comments This page is only relevant for Agilent source documents for document control purposes and is NOT

intended for customer viewing. Refer to the SPIFPM checklist Authoring Guide for more information.
If there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write include them in this box. Document Control Logs
Revision Log
Revision Date Author Reason for update
Revision of | Date of Author of Author to describe main features/changes made
document | issuance document for this specific revision
1.0 Draft 4-Mar-2011 Dave Park Migrated the content of revision A.01.05 to the
new Agilent template. Reviewed by subject
matter expert, Dave Park.
1.1 Draft 20-Jan-2015 Dave Park Added Split Vent trap to MM, PTV and VE - also
PTV and FID PM Parts
N/A 1.2 Draft 31-March-2015 | Dave Park Added Ultra Inert Gold Seal and Liner to SS
Consumables
A01.11 10-Dec-2015 Dave Park Added step to perform maintenance on the Spiit
Vent Tube and .018" FID Jet part numbers - Fixed
broken web links
2.00 30-Dec-2020 Gary Boardman Updated New Template and terminology change:
. ) Familiarization to Introduction.
Service Completion Create New Agile Document Number: D0007063
Service request number 6006786001 Date service completed 23 May 2024 Approval Log
b i _ﬁ: j’k__q Revislon Approver Title of approver
Agilent signature ——5‘%‘—‘— Customer signature = Add revision | Add approver name here Add approver's function or title here
number
s 10
Total number of pages in this document A.01.06 Don Gage Product support manager
A.01.09 Kai Meng Product support manager
A.01.10 Suneetha Tippireddy Product support manager
A.01.11 Suneetha Tippireddy Product support manager
2.00 Josh Roark GC Product Support Manager
Designated Evaluation Log
Revislon Designated Evaluator (DE) Title of DE DE Number
Add revision | Add name Add function or title Add DE number here
number
2.00 Michael Zumwalt CrossLab Start Up 44166.7597222222
Services Application
Consulting Lead
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Agilent CrosslLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities.

Agilent 7890 GC Preventive Maintenance Checklist

CrosiLab

Fiom fasight (o Qutcoma

Introduction

Customer Information

» Customers should provide all necessary operating supplies upon request of the engineer.

e A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

» Any parts, not included in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this service.

» If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

For more information about Agifent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome.

To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

A useful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and other valuabie information. Check out the
Resource Page here: https://www.agilent.com/en-us/agilentresources.

Need technical support, FAQs, supplies? - visit our Support Home page
http://www.agilent.com/search/support.

Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at https://www.youtube.com/user/agilent.

7890B Manuals are also available on Agilent.com:

o Safety
https://www.agilent.com/cs/library/usermanuals/public/7890B_Safety.pdf

o Installation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/7890B_lnstallation.pdf

o Operation Manual
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf

o Maintaining Your GC
https://www.agilent.com/cs/library/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide pdf
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From lnsight 1a Ouicoma From Insight to Duicome
Service Engineer's Responsibilities System Information
» Contact the customer and ensure that all necessary supplies are available before the preventive O Check this box if an instrument configuration report is attached instead of completing the table
maintenance visit. below.

» Only select those pages that relate to the system or module being serviced.

» Complete empty fields with the relevant information. |
« Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v"*. Instrument System Name and ID 7890A GC System I
« Check "Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate. _ s — e
» Complete the Preventive Maintenance service in the order of the tasks listed. ::)m:m System Site and SECOT CO., LTD. ‘
e Complete the Service Review section together with the custorner.

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

»  Complete the total number of pages field in the Service Completion section List System Component Product Numbers List the Serlal Numbers of each

»  Ask the customer to sign the Service Completion section including the customer's and your Componant
signature. 1. G3440A US10943001 [
2. G4513A CN10110080 i }
Additional Instruction Notes 3. G4514A CN93901235 ‘
« Check for any active service notes for this unit. If there are any applicable "Safety” or “Modification 4. N/A N/A_ I
Recommended” Service notes, plan to implement the changes on this unit before doing any s NA — WA —— i

qualification service.

« Do not implement firmware updates, unless you get approval from the customer and are sure that 6. NIA MNIA |
they are compatible with the instrument control software. — —— I . ‘

7. NA NIA
8 NA N/A '
9. NA N/A
10. NA N/A

Preparation

& Discuss any specific issues with the customer before starting.
& Review the instrument logbook for recorded problems and comments.
& Save instrument control settings before starting the procedure.
& Performa general inspection of the system for cleanliness.
& Check for proper installation of parts, assemblies, sensors etc.
Check system for required installation of components, settings as defined by current Service Notes.
& Check for required firmware updates and verify with custorners if they would like them installed.
Q

Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.
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Preventive Maintenance Procedure

Clean and inspect GC

IS( Unplug power cord from the power source,
Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
o Inspect internal connectors for proper contact and placement.
Recannect Power to the GC. Power the GC on and verify the power on self-test passed.
Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans.
Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

& Fortheinlets installed, perform inlet maintenance as defined in the 7890 manual — "Maintaining Your
GC"- for the inlet(s) installed,
Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (VI).

& Ifthe inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

& Ifthe GC includes a Flame lonization Detector (FID). replace the jet, If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination - clean as necessary.

Zero Sensors and Leak test

& Zzeroall pressure sensors per the procedure in the 7890 “Advanced User Guide”.

& Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting Manual”.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.

& Record if test passed or failed in the results table.
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From Insight to Gutcome

ALS Maintenance

Q Section NOT applicable
& Checkall cabling and configuration settings between GC, tray, and injectors.
& Vacuum of remove any dust, especially around fans.
ﬁ' Check operation of all fans.
Check syringe for smooth plunger operation,
& Check for smaoth operation of the needle support - clean if necessary

Restore Instrument

d Restore the normal operating conditions or customer method using the Data System.
Purge the system with carrier flow for 15 minutes

& Bake outthe system, then restore the normal operating conditions

& After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

o Perform a chemical checkout. If this is a routine PM, inject the customner’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Note: If the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.
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Signature Page

Service Review

d Attach available reports/printouts of all tests to this documentation.
& Record the Preventive Maintenance service activity in the customer's records/logbook.
o Update/reset instrument maintenance counters as appropriate.
& Affix the PM sticker to the system or instrument logbook based on the customer's request.
o Complete the Service Engineer Comments section if there are additional comments.
Review with the customer this service, parts replaced, and test results obtained.

If the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer’s IQ records.

Supply the customer with a copy of the Smart Alerts flyer.

m]

[m]

Describe Smart Alerts to the customer.
Install Smart Alerts if requested.

7890 GC Test Results Table

Agilent
CrossLab

From Ins:ght 12 Quicome

Detector Signal Qutputs

Before PM Service

After PM Service

Front detector output FID

15

Back detector output FPD

60

AUX detector output

N/A

N/A

Pressure decay test

m

p d test result

‘Actual test result

Front inlet pressure decay test

Pass

Pass

Back inlet pressure decay test

Pass

Pass
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The following kits are recommended for capillary and purged packed inlets, If this is a general PM and the

custormer has a preferred set of consumables, you may use the customer's consumables,

Product or
model# where | Quantity
Part description Part number used consumed
SSL Capillary Inlet PM kit, Splitless 5188-6497 7890A/B 1
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B 1
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B N/A
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B N/A
Single taper with Glass Wool
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/B
Split Liner - N/A
with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B N/A
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B NA
PTV & VI)
MMI Cleaning Kit 63510-60820 7890A/B N/A
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B N/A
PTV Septumless Head Teflon Guide 5182-9748 7890A/B N/A
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B 1
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B N/A
Standard .0711-inch FID Jet for capillary FID base | G1531-80560 7890A/B N/A
High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B N/A
FID base
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B N/A
with packed FID base
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B N/A
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B N/A
column with packed/adaptable FID base
NPD Jet, universal fit, .011-inch ID G1534-80580 7890A/B N/A
NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/B N/A
tip
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B N/A
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B N/A
Single taper with Glass Wool
*+F|D Collector Replacement Kit, if needed G1531-67001 7890A/B N/A
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N/A

If there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write include them in this box.

Service Completion

Service request number 9006785689

Agilent signature L ”; z

Date service completed 23 May 2024

Total number of pages in this document
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Agilent 7890 GC Preventive Maintenance Checklist

Do not include this section/page in the published, customer-facing PDF version.

This page is only relevant for Agilent source documents for document control purposes and is NOT
intended for customer viewing. Refer to the SPIFPM checklist Authoring Guide for more information.

Document Control Logs

Revision Log

Revision Date Author R for update

Revision of | Date of Author of Author to describe main features/changes made

documnent | issuance document for this specific revision

1.0 Draft 4-Mar-2011 Dave Park Migrated the content of revision A.01.05 to the
new Agilent template. Reviewed by subject
matter expert, Dave Park.

1.1 Draft 20-Jan-2015 Dave Park Added Split Vent trap to MMI, PTV and VE - also
PTV and FID PM Parts

1.2 Draft 31-March-2015 | Dave Park Added Ultra Inert Gold Seal and Liner to SS
Consumables

A01.11 10-Dec-2015 Dave Park Added step to perform maintenance on the Split
Vent Tube and .018" FID Jet part numbers - Fixed
broken web links

2.00 30-Dec-2020 Gary Boardman Updated New Template and terminology change:
Familiarization to Introduction,
Create New Agile Document Number: D0007063

Approval Log

Revision Approver Title of approver

Add revision | Add approver name here Add approver’s function or title here
number

A.01.06 Don Gage Product support manager

A.01.09 Kai Meng Product support manager

A.01.10 Suneetha Tippireddy Product support manager

A.01.11 Suneetha Tippireddy Product support manager

2.00 Josh Roark GC Product Support Manager

Designated Evaluation Log

Revision Designated Evaluator (DE) Title of DE DE Numb
Add revision | Add name Add function or title Add DE number here
number
2.00 Michael Zumwalt CrossLab Start Up 44166.7597222222
Services Application
Consulting Lead
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Agilent CrossLab Start Up Services

Agilent GCMS
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytlcai
mstruments to assure reliable operation'and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need o reduce unplarined
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the preventive maintenance activities.

Agslem L b
rOSS a Agilent GCMS Preventive Maintanance Checklist

From insipht to Qucama

Introduction

Select the appropriate PM to be done and then perform the checklist under that section
Q interim Preventive Maintenance 6 months

o Major Preventive Maintenance Yearly

This checklist covers the following model(s):

Type Model

sQ 5973 Series MSD
sQ 5975 Serles MSD
sQ 5977 Saries MSD
TQ 7000 Series MS/MS
TQ 7010 Series MS/MS
QTOF 7200 Series QTOF
QTOF 7250 Serles QTOF

Customer Information

» Customers should provide all necessary operating supplies upon request of the engineer.

e A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

« Any parts not included in the Paris Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

o |f asystem requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revision A.20 Issued Novermnber 2021 Page 2 _of 12
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Agilant
CrOSSLab Agilent GCMS Preventive Maintenance Checklist

From Insight to Bizema:

Important Customer Web Links

s For more information about Agzlent Technologles services, please visit our websne using the
following URL: http: i
repair

» To access Agilent University, visit http.Z/www.agilent comy/crossisb/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
waork directly with you to help determine your best options.

» A useful Agifent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: https://vwww.agilent.com/en-us/agilentresources

« Need technical support, FAQs, supplies? - visit our Support Home page at
hitp.//www.agilent.comy/search/support

s Get answers. Share insights. Build connections:

Join the Agilent Community at https.//community.agilept. com/welcome

Service Engineer's Responsibilities

s Contact the customer and ensure that all necessary supplies are available before the preventlve
maintenance visit.

= Complete empty fields with the relevant information.

s Complete the relevant checkboxes in the checklist using either a "X" or tick mark "v" .

s Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

=« Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

= Complete the Service Review section together with the customer.

s Ask the customer to sign the Service Completion section including the customer’s and your
signature.

Additional Instruction Notes

= Preventive maintenance is a factory recommended procedure designed to reduce the likelihood
of electromechanical failures. Failure to perform preventive maintenance may reduce the long-
term reliability of certain instruments and systems. Two preventative maintenances (PMs) per
year are recommended, the Major PM Service will be performed annually with an Interim PM
performed 6 months after the Major PM.

Revislon A.20 [ssuted November 2021 Page .3 __ of _12 .
DE Number 44145.7539551852 LR .
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I DSS a Agilent GCMS Preventive Maintenance Checklist

Feom Insighe 13 Diee s
System Informatian

0 Check this box if an instrument configuration report is attached instead of completing the
table.

| Instrument Systermn Name and ID r 5975C MSD I |
‘lnsnumamSystemsneandLocmon | SEGOTGo.ld. ]
‘} E'S,{YE‘ET}?PE‘E’_E’E'?‘ Product Numbers List the Sarial Numbers of each Component
"1, G3172A | Us74838080 [
2. wa _f— Na '_____1
? e i f ._N_/; S !
I —————— — :
N w _
5. NA | Na |
7. NiA | NA |
s v |

Preparation

2’ Discuss any specific Issues with the customer before starting.

& Review the instrument logbook for recorded problems and comments.

& Save instrumert control settings before starting the procedure.

& Perform a general inspection of the system for cleanliness.

& Check for proper installation of parts, assemblies, sensors ete.

& Check system for required installation of components and settings as defined by current
Service Notes

& Check for firmware updates and verify with customers if they would like them installed.
Firmware update(s) are strongly recommended.

Cusiomer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are available. A custorner representative should be available
while the preventive maintenance is being performed.

Revislon A.20 Issued Novemnber 2021 Page L of _12
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From hiztigas 1 Dutcam:

Agilent GCMS Preventive Maintenance Checklist

important hotice for customers

The customer should complete the following before the Support Provider arrives on site:

& Perform an autotune and retain the printed tune report just prior to the start of the PM to verify

performance of {

he equipment.

Note: it is recommended to have the customer run the autotune and tune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service

representative.

Definition of the Task/Recommended items within the document

Task Recommended
Yes No Interim / Major / As needed

M 0O 0O O O Yes selected means that the task was done or the part was
required.

O &M 0O | 0 No selected means that the task was not done or the part
was not required.

o o ™ O O  interim selected means that this task is recommended to be
done at &-month intervals. .

o o o o O  Major selected means that this task is recommended to be
done yearly; if the custorner would like a service to be done at
the &-month interval then the service could be purchased.

o o O [ M Asneeded selected means that the task was done or the part

was used as needed. For example, there could be two types
of filters that could be used and this was the one selected.

Preventive Maintenance Procedures

Agxlent L E)
rOSS a Agilent GCMS Preventive Maintenance Checklist

From Insigh: to Deicom:

System Checks
Description
Vetify that callbration peaks ware seen prior lo staning the PM

=2 Vent the instrument
=] In vaouum hoses, exhaust tublng. and power cords for excessive wear,
54 &) Visually inspect calibrant levels - PFTBA PFOTD (if appl.). IRM (if appl). Refill if available.
57 =] Lok for any chvious external damage or problems.
& 0 8  ©  [Cleanar intake(s). Cosmelc cover(s) may need to e removead.
o = @ Verify system line voltage meets instrument specifications: Yes & No Ol
Yes/No & O Wet Mechanical vacuum 5
¥ o In'larlm,-‘Mn or_|Description
O @ Check for evidence of oll leakage. Check pump gasket for leakage
[=]

4 2] IDrah and replace mechanical pump oil.

a =] Replace Oil Mist Filter If applicable.

WO, = ﬁ |Df9:uss wiith customer the nesd for more frequent oil changes if the ol is dirty |

OoF @ Don't use mist filters with Chemical lonizstion,

o @ 2 Perform ani-suckback valve test. Power on until side plate is held closed, power off and
=]

check that side plate holds elosed. Visually confinm that no oil returns up vacuum hose.

Yes/No = Dry Mechanical vacuum pumps - Diaphragm
[Yes/No_Interim/Major_|Description
[=]=] Check for evidence of poos vacuum - Turbo power dema.nd poor manifold vacuum, etc.
(== ] Ciear air flow paths of dust.
Od & & If vacuum Is poor, then replace the diaphragm pump.
oo o Perform ant-suckback valve lest, Power on uniil side plate is held closed, power off and

check that side plate holds closed.

Yeu/No O B Dry Mechanleal vacuum pumps - Scroll
Yes/No Interim/Major_|Description
=]

[=] Reglace the tips seal on the IDP pump.

(S Check for evidence of poor vacuum ~ Turbo r demnand, poor manifeld vacuum, ete.
(== & Replace the Exhaust Filter if required.

R i,mm T LT T T
[ = Infarm cuslomer that pump gas ballast should be instalied all the time.

oo @ & Perform ant-suckback valve test. Power on until side plate Is held closed, power off and

check that side plate holds closed.

Cleaning System and Filters

Y;;_jNa InterlmJ'Mnlor
o

EEE

=
=]
[=
[ ]

i -7

Description

Perform general inspection of system for cleanliness

roblems the customer s having with the instrument

Review customer maintenance records and exclude maintenance on recently serviced items
Review the most recent autotuna report. This will give a sianing point for evaluating spectral
ments and resolution.

GCMS

Yes/No_Interim/Major_|Description

o &8 @ Record [nstrument model no.
&0 @ Record Instrument serial no.
@ 0 B & Record Rough Vacuum
WO = & Record Manifold Vacuum
0 & & Type of Column Installed
Revision A 20 Issued November 2021 Page 5 o 2
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Agilent

Yes/No Interim/Major |Description

Fens
0 B = |Remove dust from fans and vent covars.
WO H B Verify fans are functional and that there is enough space around the
LHM&EMLG-
= cleanini
Yo 2 B Dpen analyzer and remove the source,
O = & |Dlsassemhle. Clzan, Re-assemble source,
=T ] Re-install source and close analyzar,
Filters
& O =] Replace RMSH-2 Hellum gas filter — if applicable.
] ﬁ_ [5] Replace RMSN-2 Nitrogen gas filker ~ If applicable.
Replace RMSHY-2 Hydrogen gas filter — if spplicable.

CP17988 - Gas Clean Carrler Gas Kit for 7890 for Nitrogen or Helium;
Bracket, Mount, and Filter - if applicable.
CP17974 - Gas Clean Filter Kit GC/MS 1/8"; Mount and Filter — if applicable.
CP17873 - Gas Clean Filter; Replacement Filter — if applicable.

& E & 5190-3071 ~ Methane Gas Filler — if applicable
Guidance: If gas filter is replaced, write the change date an the filter using a permanent rnarker.

KUEY
aE =
mE @

D’U‘ oo

v

m!
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Agilent Agilenit
C Lab CI‘OSS Lab Agilent GCMS Preventive Maintenance Checklist

r OSS Agilent GCMS Preventive Maintenance Checklist
Feom Insiht 10 Busamer Froms I=sight 12 Dictama

Agilent Censumed Paris List Table

stem post-check
lon 0O Section not applicable

Yegp/No Interim/Major | Descript
. Pump system back dawn. Wait untll system stabilily has been achieved.
Product or Modei# | Quantity

Verify system vacuum reading(s) vis the gauge controller.
Leak Check Part Description Part Number where used consumed

[Verify system in manual tune =
|Compare against previous tune file repar(s) Agilent Vacuum Fluid -
Change to Tune and verify that all temperatures, pressures, and gas flows reach method set g m e Rough Pump i

points
Check manually that you have calibration peaks. / / / /

El Autotune Performed
Guidanca: If the PM Service is performed prior to a qualification service, then use the qualification procedure as a guide = —

for final instrument setup and checkout. N/A N/A N/A N/A

pd / / /

e 17 /17
7 / / /

a3

&
ojo|o)
&g

%%

qq
oo

il etia)

8 ®
3 =

Tl

el

Service Review

o Attach available reports/printouts of all tests to this documentation.

& Record the Preventive Maintenance service activity in the customer's records/logbook. Record
the PM event in the Smart Alerts logbook, if applicable.

4 Update/reset instrument maintenance counters as appropriate.

& Affix the PM sticker to the system or instrument logbook based on the customer’s request.”

- Complele the Service Engineer Comments section if there are additional comments.

& Review this service, parts replaced, and test results obtained with the customer.

Q |If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comment box. Systems in a compliant’ environment may neéd additional

documentation.

Agilent Test Results Table

Test Description Expected Test Result Actual Test Result

Pass

=« %
— 7 7
-z 7 7
7 7
/ / ./

Atune and Evaiuation Pass

Revision A.20 Issued November 2021 Page 8 o 12
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From Insighn 10 Quicamne:

Signature Page

Service Engineer Comments (optional)

Agilent GCMS Preventive Maintenance Checklist

(354

N/A

sou wigh tonote 58 pail of perfo Ming the iiztallation or Giher tems of intecast for

Service Completion
Service request number bHOLLOYY 5T

: AT
Sty Th

Total number of pages in this docurnent __12

Agilent signature

Revision A 20 Issued November 2021
GE Number 441457539351852
® kgilent Technologies, Inc. 2021

Date service completed 19 Jm 201&}9

Customer signature
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Agilent GCMS Preventive Maintenance Checklist

Parts — As needed as part of the PM

Common MS Filters and Seals — §973/5975/5977/7000/7010/7200/7250 Series

Supplies
vmuo !nterlm‘Mnlnrms needed |Deseription |Part number
o @ Helium gus filter - if required RMSH-2
|:| i:l [=] = Nitrogen gas filter - if required RMSH-2
[=]l=] [=] 5] IBig Universal Trap, 1/8" fittings, Hydragen, if required RMSHY-2
[ ] O & & as Clean Carrier Gas Kit for 7890 for Nitrogen or Halium; CP17988
Bracket, Mount and Filter - if required
oo o = 5] Gas Clean Filter Kit GC/MS 1/8 In (complete replacernent CP17974
kit) = If required
oo [&] 5] Gas Clean GS/MS Filter - if required CP17973
O0 O @ @ Chemical lonizatlon Gas Purifier (Gl systems) - if required |5190-9971
™ O =] [5] Hent AVE Platinum, 1 quart 5191-5851
Gas filters nead to be changed only If required
MS Maintenance Supplies for 5973/5875/5977 Series
YesiNo W O
Yes/No Interim/Major/As needed | Description Part numbar
iffusion pump fluld (Diffusion Pump Models) 5040-0809 Oty 2
0@ 1DP-3 Tip Seal Replacement Kit (IDP-3 Dry Pump Modsls) |G7077-67018
G0 0 @b @ IDP-3 Tip Seal Replacement Kit {no tools — CSD P/N) 190-9561
== ] IDP-3 Tip Seal Replacement Kit (no tools — VPD P, IDP3TS
oo 0 @ @ Filter alement for IDP-3 ' |REPLSLRFILTER2
o0 O &8 & D542 Ol Mist Ellminator 3/46 & 3/8 SRU3706556
OO0 o @ IEx‘nwsl ofl mist trap (thread) Edwards/Pleiffer G1092-80039

MS Maintenange Supplies for 7000/7010 Series 2 $

Yes/No O & [Supplies
Yes/No Interim/Major/As needed |Description Part number
[=] [=] ] Nitrogen gas filter RMSN-2
oo O ::;1 ggﬁp Seal Replacement Kit (IDP-10 Dry Sctall PUMpP | nonns conon
OO0 O B @ [IDB-10 Tip Seal Replacement Kit (no topls — VPD P/N) %3807-67000
o o == & Oil Mist Filter RVS GEE00-80043
O o [ 53] Filter elernent for the IDP-10 |REPLSLRFILTER1
MS Maintenance Supplies for 7200/7250 Series
[Yes/No O & {Supplies
[Yes/No | rnturIrn!Ma or/As needed |Description Part number
5] =] Mitrogen gas filter — if ired . RMSN-2
] RIS Probe Malntenance Kit {7200 Series only) G7005-60170
DS202 0il Mist Eliminator SRO3706800

IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Pump Models) | 5190-9613
1DP-15 Tip Seal Replacement Kit (no tools = VPD B/N) X3B815-67000

Filter element, for SH-110/5H-112/I10P-15 exhaust silencer |REPLELRFILTER
DS 3/8 MAG. PLUG AND GASKET |SR{13}'D1 g24

MS Maintenance Supplies for JetClean

o|o|ojojoia|o

ojo|ojojojolo
ojo|ojojoloy
= EEEaEE
BE a8

[Yesile O & [Supplies il
[Yes/No Interim/Major/As needed _[Description |Part number |
Revision A 20 issued November 2021 Page A0 of _12 dy
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Agilent
CrassLab
Fram Insigin to Ostzome
OO O B B8 [Big Urniversal Trap, 1/8" filtings. Hydronen, if requited [RMSHY-2 |
Consumable Parts Reference ~ Purchasable by customer, not
included as part of PM

Agilent GCMS Preventive Maintenance Checklist

Common MSD Maintenance Supplies 5973/5975/5977/7000/7010/7200/7250 Series

[Gﬂmmm Recommended Consumables Parts
i fNo In!m’mJ‘Mn or/As needed |Description [Part number
[=] ] Eil High Temperature Filaments G7005-60061 Oty 2
o I:I El =] HES El Fil 57002-6000
o o =] =] LE-El Filamenis (33850-6002
[ =] O O © Ci High Temperature Filament - all MSDs G7005-60072
[=l=] o o =] PFTBA GCMS Tuning Standard calibrant 05971-60571
o0 o d PFDTD calibrant, 1 mL BS00-8510
o0 O O & |PFET, IRM calibrant for GC QTOF 0.5 mL 5190-0531
MSD Maintenance Supplies 5373/5975/5977 Series
Yes/No [ & Supplies
Yes/No Intnrlmea or/As needed | Deseription Part number
[m =] Cl Interface tip seal (lip and spring combo) 51999-60412
0 O l: 1: =] Clinterface tip seal (tip only) G3870-20542
0 0 O O @ Cl interface tip seal spring (spring only) 51999-20023
u] [=] ] Repeler insulator G1099-20133Qty 2
oo o o @ Lens Insulator/holder (HES) _|G7002:26074
o = T e~ i ] Ring heater/sensor assembly G57002-60043
oo O o & Cerarnic insulator for Extractor (HES) G7002-20064
[ I T = = Transter-Line Tip Cap, Threaded G3870-20547
o o =] =] ] Transfer-Line Tip Base, Threaded (G3870-20548
MS Maintenance Supplies for 7000/7010 Series
Yes/No O @ Supplies
Yes/No Interim/Major/As needed |Description Part number
0O O O O @& Clinterface tip seal - 7000 G1999-604
0O O =] ] = Cl Interface tip seal - 7010 B7002-6041
0 O [a] =] 5] Cl Interface tip seal (tip only) (3870-20542
(== [w] =] 5] Cl Interface tip seal 5| ing onl (1999-20023
OO0 O O @& Repeller insulator - 7060 51099-20133Qty 2
OO0 O O & ILens Insulator/holder (HES) 7002-20074
OO O O Ring heater/sensor assembly (HES] 7002-60043
oo O o o= Ceramic insulator for Extractor (HES) 7002-20064
OO0 o o @ Transfer-Line Tip Cap, Threaded G3870-20547
oQg o o @& Transfer-Line Tip Base, Threaded 5387020548
MS Maintenance Supplies for 7200 Series
Yes/No. 0O O |Suppllss -
| Yes/No lnlm!Ma[grms needed |Des@!ion Part numt
ElE Extractor Lens Insulator G7005-20133
g g I:| I:| ﬂ lon Focus Insulator G7005-20442
oo Ring Heater/Sensor Assembly G7005-60110
o0 O O # RIS Xfer Tip G7005-20542
OO0 O O & [RIS Xfer Tip Spring |G7005-20024

Revislon A.20 Issued Novernber 2021 Page A1 of 12
DE fumber 447457539551852
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Agilent GCMS Preventive Maintenance Checklist

MS Maintenance Supplies for 7250 Series

Yes/No O & Supplies

Yes/No Interim/Major/As needed | Description [Part number
oo o ILB_M"MML?@__ G7002-20074
o 0o 0 # Ring heater/sensor assembly (HES) 7002-60043
[w] =] (=] i Ceramie Insulator for Extractor (HES) G7002-20064
o o =] [m] [=:] Transfer-Line Tip Cap, Threaded G3870-20547
Cl B3 [=] [=] [E] Transier-Line Tip Base, Threaded G3870-20548
=== = El Extragtor Transfer Tip G3870-20542
OO0 O O @& Cl Tip Compression Spring 6199920023
MS Maintenance Supplies for Intuvo 9000 MS Systems

Yes/No O & Supplies

Yes/No ln!eﬂm.-‘Ma}urfAs needed | Description Part number
[w i =] [m] [m] Swaged MS Tail - Packaged 54590-60009
[ =] =] [=] E Swaged MS Tail (HES) - Packaged 54500-60109
Common M3 Maintenance Supplies

Parts required

Yes/No Interim/Major/As needed |Descrip Part number
OO 0O 0O @ Abrasive paper, 30 um 5061-5896
OO0 0O O @& Alumina powder 393706201
iE [=] [=] [=] Cloths, clean of 1 0S9B0-60051
oo o o Cloths. cleaning (pka of 300} 9310-4828
oo O o Colten swabs (pkg of 100) S0B0-5400
oo 0o o @ Gloves, clean, large 8650-0030

i e e v T = ] Gloves, clean, small 8650-0029
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Agllent Agilent 7890 GG Preventive Maintenance Checklist Cré?ﬁ!‘:?ﬁ
CrossLab | |
* From Insight 10 Outcome IntrOdUCtiOI‘l
Agilent CrossLab Start Up Services . - Customer Information
Ag i l e n-t 7 8 9 0 G as Ch rom at 0 g ra ph * Customers should provide all necessary operating supplies upon request -of the englneer.
o . T 5 : ; : *  Acustomer representative should be available to the engineer while performing the preventive
o . . maintenance procedures.
Preventlve Malntenance Ch eCk IISt ) = Any parts, not included in the Parts Lists section of this document, are not part of the

recommended Praventive Maintenance service, nor are they included in the price of thls service.

«  [fa system requires the use of exira or special procedures and/or parts for the malntenance
service, then these must be ordered separately and charged as a repair, which may incur
additlonal costs. :

Important Customer Web Links

o For more information about A'gilent Technologies services, please visit our websité using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find In-depth documents and videos relevant to Agilent
technologies. Visit https://community.agllent.com/welcome.

To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about

Agllent Preventive Maintenance provides factory recommended sérvice for your analytical instruments to assure .
reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplles, Agilent . .
Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systerris training options, which include online, classroom and onsite delivery. A training specialist can work
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record directly with you to help determine your best aptions.
of the preventive maintenance activi :
P “ IS &  Auseful Agllent Resource Center web page is available, which mcludes short videos on malntenance

quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: hitps://www.agilent.com/en-us/agilentresources.

e Need technical support, FAQs, supplies? - visit our Support Home page
http://www.agilent.com/search/support.

» Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at hitps://www.youtube. com/user/agllent

= 7890B Manuals are also available on Agilent.com:

o Safety
hitps://www.agilent. com/cs/l|brary/usermanuals/publlc/78905 Safety.pdf

o Installation and First Startup
hitps://www.agilent. com/cs/llbrary/usermanuaIs/Publlc/789OB Installation, pdf

o Operation Manual
hitps://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf

o Maintaining Your GC
https://www.agilent.com/cs/library/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide.pdf

Revision: 2.00, Issued: December 30, 2020
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Agilent 7890 GC Preventive Malntenance th.eckllst _ R,

Agilent 7890 GC Preventive Mainienance Checklist . . S
Frominaight 2 Sxtoma

Service Engineer's Responsibilities

Contact the customer and ensure that all necessary supphes are available before the preventlve
malntenance visit.

Only select those pages that relate to the system or module being serviced.

Complete empty fields with the relevant information. _

Complete the relevant checkboxes In the checklist using either a “X" or tick mark “v".

Check "Section not applicable” check boxes to indlcate services/tasks not dellvered, as appropriate.

Complete the Preventive Maintenance service in the order of the tasks listed.

Complete the Service Review section together with the customer.

Cormnplete the fields for page numbers at the foot of each selected page

Complete the total number of pages field In the Service Completion section

Ask the customer to sign the Service Completion section including fha customer's and your
signature,

Additional Instruction Notes

Ll

Revision: 2.00, Issued: December 30, 2020
Agile Document Number: D0007063
DE number: 44166,7597222222 r Page * 3_ of -

Check for any active service notes for this unit. If there are any applicable “Safety” or “Modification
Recommended"” Service notes, plan to Implement the changes on this unit before doing any
qualification service.

Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

© Agilent Technologies, Inc. 2020

System Information

O Check this box if an instrument configuration report is attached instead of completing the table
below

T

! fns‘!rumam System Name and ID

EN1BL 201053

Lllst:;l:i?:m Syu@S?tn and?’ . B §EC0T , I OMQ\LO\L
:_l.lstsvsumCampnn&nt Prudur.i.t Nl.lmbsrs 2! ; I[-:ios]tr:l:n?;irtm Ntu‘nbers of eac:h
1 G 00p NN 22014092
L2, G453 A : Cnr33601a¢

3 GAs WP CN112 220099
4.

5.

l's.

‘7.
i8.

9.

i 10.

Preparation

E/Discuss any specific issues with the customer before starting.
ca’ Review the instrument logbook for recorded problems and comments.
Save instrument control settings before starting the procedure.
Perform a general Inspection of the system for cleanliness.
B” Check for proper installation of parts, assemblies, sensors ete.
Check system for required Installation of companents, settings as defined by current Service Notes.
IZ( Check for required firmware updates and verify with customers if they would like them installed.
Ef Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is tumned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible,
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Agilent 7890 GC Preventive Maintenance Checklist

Preventive Maintenance Procedure

Clean and inspect GC

Unplug power cord from the power source.
El/ Open GC covers and vacuum/remove any dust/debrls, Pay particular attention to cooling fans.
E( Inspect internal connectors for proper contact and placement

Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

Verify oven motor spins freely and 1urns on with the oven door closed; off when the door Is opened.
5 Verify operation of all other fans - the Inlet and EPC cooling fans.

Verify oven intake/outlet flap assembly is operating smoothly while heating and cualmg the oven

Inlet and detector consumable replacement -

ﬁ For the Inlets installed, perform inlet maintenance as defined in the 7890 manual “Maintaining Your
GC”~ for the inlet(s) installed.

2{ Replace the split vent trap cartridge filter on units with mese inlets: Split/Splitless Capillar]uI (SsL),
Muiti-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (V).

{ If the inlet system is used in Split Mode with viscous samples, Inspect and clean the split vent tube on

‘khe inlet and flush or replace the tubing between the inlet and the split vent trap.
the GC includes a Flame lonizatlon Detector (FID), replace the jet. If the ignitor shows any buildup of

sample or carrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination — clean as necessary.

Zero Sensors and Leak test

;{/Zero all pressure sensors per the procedure in the 7890 "Advanced User Guide”.

Perform inlet pressure decay test(s) as defined in the 7890 *Troubleshooting Manual”.
if the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for tha PM.

2/ Record if test passed or failed In the results table.

v
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ALS Maintenance

Q Section NOT applicable

¥ Check all cabling and configuration settings between GC, tray, and injectors.
Vacuum or remove any dust, especially around fans.

o, Check operation of all fans.

D/ Check syringe for smooth plunger operation.

IZ/ Check for smooth operation of the needle support ~ clean if necessary

Restore Instrument

@ Restore the normal operating conditions er customer method using the Browser interface or Data
System.

g Purge the system with carrler flow for 15 minutes

?ake out the system, then restare the normal operating conditions
After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

O Perform a chemical checkout. If this Is a routine PM, inject the customer's sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Note: If the PM Service Is performed prior to a quallfication service, then use the qualification procedure
as a guide for final instrument set up and checkout. . .
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Agilent 7890 GC Preventive Maintenance Checklist
“Frn Inight 0 Dutcoms

Signature Page

Service Review

E{Attanh available reports/printouts of all tests o this documentation. '

{Record the Preventive Malntenance service activity in the customer's records/logboolk.

B/Updmefr'eset Instrument maintenance counters as appropriate. ' o

B/ Affix the PM sticker to the system or Instrument logbook based on the customer's requast,

D/ Complete the Service Engineer Comments sectlon if there are additional comments.
Review with the customer this service, parts replaced, and test results obtained,

Q  Ifthe instrument firmware was updated, record the detals of the change in the Service Engineer's
Comments box or if necessary, in the customer's IQ records.

Q Supply the customer with a copy of the Smart Alerts flyer.
Q Describa Smart Alerts to the customer.
Q Install Smart Alerts if requested.

7890 GC Test Results Tahle

Front detector output

Back detector output {
AUX detector output ) '
. Pressire decay test Expected testresult | Abtial e

Front Inlet pressure decay test Pass

Pass

Back inlet pressure decay test

Revision; 2.00, Issued: December 30, 2020
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7890 Parts List Table

The foliowlng kits are recommended for capillary and purged packed inlets. {f this is & general PM and the -
customer has a preferred set of consumables, you may use the customer's consumables.

T Productor |
S R o] il _model# where; | Quantity,

Partdeseription. o Sl Partntmber | sed M donsmied |
SSL Capillary Inlet PM kit, Splitless 5188-6497 7890A/B NIp
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B 4
SSL Capillary Uitra [nert Inlet Gold Seal with 5190-6144 7890A/B -

Washer N/ [
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B

Single taper with Glass Wool _ [ f .
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/B '
Split Liner - *

with Glass Wool

PP Inlet PM kit ) '5188-6498 7890A/B

Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B

PTV&VI)

MM Cleaning Kit 53510-60820 7890A/B

PTV Septumless Head Rebuild Kit 5182-9747 7890A/B —\
PTV Septumless Head Teflon Guide 5182-9748 7890A/B \'
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B \
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B \
Standard .011-inch FID Jet for capillary FID basé | G1531-80560 - 7890A/B Il
High Temperature .018-inch FID Jet for capillary | 61531-80620 7890A/B i

FID base )

Standard .018-inch FID Jet for packed column 18710-20119 7890A/B

with packed FID base . .

Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B

with packed/adaptable FID base . .

High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B /
column with packed/adaptable FiD base )

NPD Jet, universal fit, .011-inch ID G1 534’-80530 7890A/B  ° /
NPD Jet, universal fit, .014-inch ID Extended G1534-80590 7890A/B /
tip

SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 | 7890A/B

Washer

SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B

Single taper with Glass Wool

**FID Collector Replacement Kit, if needed G61531-67001 7890A/B
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Agilent 7890 GC Preventlve Maintenance Checklist

Service Engineer Comments
If there are any specific points you wish to'note as part of performing the service or other items of
interest for the customer, please write include them in this box.

Service Completion

Service request number ﬂ 006 [5010 6{’:}3’ Date service completed IZ ‘:EL mq—

Agilent signature 514/" /V ; Customer signature 4__,% ? 91‘3

Total number of pages in this document
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From insight to Outcome - -

Agilent Preventive Maintenance provides factory recomnmended service for your ana]ytlcal

instrumenis to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agllent Preventive Maintenance provides what you need to reduce unplanned downtime

and keep your systerns operating at their peak performance.

This checklist is used as a guide for completing the preventlve maintenance tasks. A signed copy

of this checklist is provided for yourrecords.

34 Agilent
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From |nsight 10 Ouicoms

Introduction
This checklist covers the followmg model(s)
Type ) Wi Mudel
) ] 5973 Serles MSD
| sq : | 5975 Series MSD
]
[ . . == e —
i 5Q | 5977 Serles MSD
T T -
I Tq i 7000 Sesies MS/MS
‘TQ | 7010 Series MS/MS
! ' - - "
| QTOF | 7200 Series QTOF
 QTOF | 7250 Series QTOF
Customer Information

o Customers should provide all necessary operating supplies upon request of the engineer.

» Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

e Any parts notincluded in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service. ;

e If a system requires the use of extra or special procedures and/or parts for the maintenance .
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are available. A customer representative should be available
while the preventive maintenance is being performed.

: Agilent
Agllent GCMS Preventive Malntenance Checklist = : Cr 0 SS La h

‘From Insight to Outcoma

Important notice for customers
The customer should complete the following before the Support Prowder aitives on site:

B/Perform an autotune and retain the prlnted tune report just pnorto the start of the PM 1o venfy
performance of the equipment.

Note: itis recommended to have the customer run the autotune and tune evaluation prior to
the PM and then start the vent cycle so that the instrument wlll be ready for the service
representative.

Important Customer Web Links

s Toaceess Agilent training and education, visit MMWMD learn
about training options, which include online, classroom and onsite delivery. A training
specialist can work directly with you to help determine your best options.

= To access the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agllentresources The following information topics are available: :

+  Sample Prep and Containment
¢ Chemical Standards

°  Analysis

»  Service and Support

> Application Workflows
s The Agilent Community is an excellent place to get answers, collaborate with others about

applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome .

= Videos about specific preparation requirernents for your instrument can be found by
searching the Agilent YouTube channel at https //www.youtube. com!user.’agllent

= Need to place a service call? Flexible Repair Options | Agilent -

Service Engineer's Responsibilities

» Contact the customer and ensure that all necessary supplies are avaitable before the
preventive maintenance visit.

» Only select those pages that relate to the system or module being serviced.

» Complete empty fields with the relevant information.

. C : Revision: A.05, Issued: July 2023 o L ne 8 T
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Feom Insight 10 Duicome *

» Complete the relevant checkboxes in the checklist using either a “X" or tick mark "v".

o Check "Service not applicable” check boxes to indicate services/tasks not delivered, as.
appropriate.

» Complete the Preventive Maintenance services in order by sections: Review, System Checks,
Pump maintenance, Cleaning Systemn and Filters, then Systemn Post Check.

o The tasks in each section may be completed iﬁ the most logical order 'relevant to
the system. Complete the Service Review section together with the custormer. .

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

e Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Verification section,

» Complete Signature Page and attach Signature Page to Service Order.

Additional Instruction Notes

« Preventive maintenance is a factory recommended procedure designed to reduce the
likelihood of electromechanical failures. Failure to perform preventive maintenance may
reduce the long-term reliability of certain instruments and systems. Two preventative
maintenances (PMs) per year are recommended, the Major PM Service will be performed
annually with an Interim PM performed 6 months after the Major PM.

Definition of the Task/Recommended items within the document

v Yes selected means that the task was done or the- |

I part was required

v | 1 k No selected means that the task was not done or |
| the part was not reqUIred |

Interim selected means that this taskis b
recommended to be done at 6-month |ntervals !

Major selected means that this task is i
v recommended to be done yearly; if the customer
i would like a service to be done at the 6-month

i i )nterval then the servnce could be purchased

As needed selected means that the task was
v done, or the part was used as needed. For
example, there could be two types of filters that
could be used and th[s was the one selected

Revislon: A.05, Issued: July 2023
DE Number DE48526731
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Agilent GCMS Preventive Malntenance Checklist
o " From Insight 1o Outcoms

Instrument Maintenance

Select the appropriate service to he performed.

O Interim Preventive Maintenance (when available, is typically 6. months or at the request of the
ustomer)

Major Preventive Maintenance (Yearly)
O Enhanced Preventive Maintenance (when available, is provided "As needed")

System Informationi

O Check this box if an instrument configuration report is attached instead of completing the
table.

Ii_'n's!rume.nt System Name-and ID

instrfment System Site and Locatio

[ List swstem Componunt Froduct Nnmbers . List the'S.eﬁal Numbers of eh:’}h_bnmé_ﬁmnr BE

. & 3Ly RV 2 T _
) 2 | . 1
B T [
4 ,i |
s P

Preparation

Ill/ Discuss any specific issues with the customer before starting.
B/ Review the instrument logbook for recorded problems and comments.
[’ Save instrument control settings before starting the procedure.
IZ/ Perform a general inspection of the system for cleanliness.
Check for proper installation of parts, assemblies, sensors etc.
Y. Check system for required instaliation of components and implementation of Service Notes

l% Check firmware version(s). Updating to the most current versions is strongly recommended.
Verify with the customer before updating.
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Agllent GCMS Preventive Malntenance Chécklist

Preventive Maintenance Procedures

[0 Service Not Applic-able

Interim / Major Preventive Maintenance - GCMS

Yes/No Interim/M sjor. |Description . e ey xRN
o 5 B Perform peneral Lnspectlnn of system for cleanllne.ﬁs
Fo @ Discuss any problems the customer is having with tHe Instrument

=] Review customer maintenance records and excludﬁ maintenance on recently serviced ltems

Review the most recent autotune report. This will give a stamng point for evaluating spectral

peaks, baseline noise, peak 'shape, mass assignments and resolution. "

Interim / Major Preventive Maintenance - System Checks

O Service Not Applicable

TR D ISystem Chcks %

YéslNo interimIMajnr. Des:crlpfl:an .

EJ’ 0O 2 @ Verlfy that calibration peaks were seen prior to starting the PM

0 @ @ |ventthe mstrument .

[=gliw] [ Inspect vacuum hoses, pump, exhaust tubing, and power cords for excessive wear.
0 @ @ Visually inspect caﬁbrant levels - PFTBA PFDTD Qf appl.), IRM (If appl). Refillif avallable,
lﬁ,El [c ] Look for any obvlous external damage or problems.

IZI'/EI g @2 Clean airintake(s). Cosmetic cover(s) may need to be removed.

g O & Verify systern line voltage meets instrument specifications: YesO No DO

[ ] [c] For Hydroinert systems, verify customer is running hydrogen: Yes  No IZI"

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps

[0 Service Not Applicable
(Faae B 7 W
V‘t-a;/Nl;-lnte;imIIIVIa'JM Descrlption

ﬂ' a ¥ o Check for evidence of oil leakage. Check pump gasket for leakage.

Vi
@ O O ™ GC/MS 5Q with diffusion pump; drain and replace diffusion pump oil.

ra
a0 E & Drain and replace mechanical pump oll.
0@ o Replace Oll Mist Fliter if applicable,

Revision: A.05, Issued: July 2023
DE Number DE48526731
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Fom Insight to Outcoma

Yestu oo

Wet Mecharm:al vacuum pumps:

DE!IZI!ZI
Z

Discuss with customerthe need for more frequent oil changes if the oil is dlrty .

O B o

Don't use mist fillers with Chemical lonization.

B0 @ @

Perform anti-suckback valve test. Power on until side plahe&s held closed, poweroﬂand
check that Slde plate holds closed. Vlsualy confirm that no ol retums uE vacuum hose,

Interim / Major Preventive Mamtenance Dry Mechamcal yacuum pumps

- Diaphragm
IZ/Service Not Applicable
\’e._-.'.’Nn_ oo

D;y Med:nnlca.{ vacuum pumps Diuphmgm i

.Yes/bio. Interim/Méjur

Descrlpﬂon

a o B M

Check for evidence of poor vacuum — Turbo power demand, poor manifold vacuum, etc.

=

Clear air flow paths of dust. . D

If vacuum Is poor, then replace the dlaphragm pump.

oo =2
oo []
oo &

g §

Perform anti-suckback valve test. Power on until side plate is held dnsed, power aff and

check that side plate holds closed.

Interim / Major Preventive Maintenance - Dry Mechanical vacuum pumps

- Scroll
IJ/Service Not Applicable
Yes/No [ T @ nﬁmmm\mmpumps_ SN o s T

Yes/Nn lnterlm/Ma]or

Description

oo o=

Reptace the tlps seal on the IDP pump.

oo [

Check for evidence of poor vacuum — Rough vac pressure, turbo power demand poor
manifold vacuum, st .

Replace the Exhaust Filter if required,

Discuss with customer the need for more frequent changes, if needed.

Inform customer that pump gas ballast should be Installed all the time,

Ol O o g
O O oo
N 5 8 8
B H & =

Perform anti-suckback valve test. Power on until 5|de plate is hekd closed, power off and

checl that side plate holds closed.

Ch .
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Interim / Major Preventive Maintenance - Cleaning System and Filters

Agilent GCMS Preventive Malntenance Chécklist

O Service Not Applicable

3 o H : g!'gn_ni.n.g_sy'swn _nr;tl Filters % !
Yes/No Interim/Major |Description
Fans
g ,D 2 o Remove dust from fans and vent covers.
fu] B B Verify fans are functional and that there is enough space around the
instrument for proper cooling.
. Source cleaning (all sources except Hydrolnert)
] Y o o ] Open analyzer and remove the source, )
A0 O & Disassemble, Clean, Re-assemble source. (7200, also, remove and clean
/ entrance lens)
dgo o o Re-install source and close enalyzer.
Hydrolnert Source

Source NOT to be abrasively cleaned. No cleaning required at PM. If a

o O o decrease in performance is observed, recommend to the customer that
fil insulators (repeller and ) extractar lens, and repeller lens
may need 1o be replaced to restore performance. Hydrolnert source should
not be run with helium carrler.

~ Filters . '

B0 o ® Replace RMSH-2 Helium gas filter (collision cell gas) — if applicable.

o 0 Replace RMSN-2 Nitrogen gas filter (collision cell gas) - if applicable.

o O & Replace RMSHY-2 Hydrogen gas filter (Hydrolnert and JetClean) — if

= applicable.
=l 7 o CP17973 - Gas Clean GS/MS Fliter (for He, N2 or H2 carrier) - if reqmred
od o @ 5190-9071 — Methane Gas Fllter ©l systems) — if applicable

Guidance: Gas filters need to be changed only if required (j= indicating traps show color change; or if Big Universal Trap
are approachling saturation based on time Installed or number of gas cylinders changed for that trap)
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From lnsmhtm Oucome

Interim / Major Preventive Maintenance - Systém Post Check

O Service Not Applicable

‘|System post-check -
chfﬂﬁmeﬂmea}ur .bésc-rfptiun == )
13/ [=] [ Purnp system back down, Walt until system stabllity has been achieved.
'Ifl/ O & B |Verilysystem vacuum reading(s) via the gauge controlier.
Ef, 0O B Leak Check
El o 8 & Verify system in manual tune
ﬁLﬂ B B Compare against previous tune file report(s)
E/ [u] =] Change to Tune and verify that all temperatures, pressures, and gas flows reach method set
points
[u] =] Check manyally that you have calibration peaks. . .

[u] = E| Autotune Performed

* Guidance: If the PM Service is performed prior to a qualification service, then use the qualification procedure as a guide

for final instrument setup and checkout,

Service Review

[ Attach available reports/printouts of all tests to this documentation.

Zf Record the Preventive Maintenance service activity in the customer's records/logbook
Record the PM event in the Smart Alerts logbook, if applicable.
Update/reset instrument maintenance counters as appropriate.

IZI/ Affix the PM sticker to the system or instrument logbook based on the customer's request.

IZ( Complete the Service Engineer Comments section if there are additional comments. .
Review this service, parts replaced and test results obtained with the customer.

If the instrument firmware was updated, record the details of the changein the Service
Engineer's Comments box. Systems in a compliant enwronment may need additional
documentation.

Z{ Complete Signature Page and attach Signature Page to Service Order.

Test Resulis

[Fastpmssaption Eipacted Teot ol

],.__,._____-__,,-__.. .
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From Insight{o Gutcoms

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the service review or
other items of interest for the customer, please write in this box.

Service Verification

Service Request Number: : . Date of Service Completion:
foobgaouay - A Rl 20w
Service Engineer Name: Customer Name:

g\}vpo\?ll\]'\ N v : i
Service Englneer ‘ngnature: Total number of pages in this document:

S
/

M
Revision: A.05, |ssued: July 2023 Ty
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From insighltuDutcnma

Interim / Major Preventive Maintenance — System Post Check

O Service Not Applicable

8 posllnheck

Yes/No lnterim]Méjor Descrlpllon

v
d O m @ Pump system back down. Wait until system stabillty has been achieved.

12|/ [} [ ] Verify systern vacuum reading(s) via the gauge controller.

‘ a Leak Check

E{ o @ Verify systern in manual tune

EI; O B8 & . |Compare against previous tune file report(s)

[r:s] 4] Change to Tune and verify that all temperatures, pressures, and gas flows reach method set
ﬁ‘m%ﬁgi manually that you have calibration peaks.

40 o=@ El Autotune Performed

Guidance: If the PM Service is performed prior to a qualification service, then use the qualification procedure as a guide
for final instrument setup and checkout.

Service Review

@ Attach available reports/printouts of all tests to this documentation. _

& Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.
Update/reset instrument maintenance counters as appropriate.

of Affix the PM sticker to the systern or instrument logbook based on the customer’s request.

Ef Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the ch ange in the Service
Engineer's Comments box. Systems in a compliant enwronmem may need addhlonal
documentation.

m/ Complete Signature Page and attach Signature Page to Service Order.”

Test Results

'T-e'éi:ﬁé'sc:r_'_iptl'éni_ B
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! From Insmhna Quteome
Parts for consumption during PM

Comnon Oil and MS Gas Filters —'5973/5975/5977/7000/7010/7200/7250 Serles

\PartDescription . PatNumber Interim < Major AsNeeded:
{ Agilent AVF Platinum, 1 quart 5191-5851 v | v
. Helium gas filter (colllslon cell gas) — if required RMSH2 ’ ' v v
: Nitrogen gas filter*(collision cell gas) ~ if required RMSN-2 i v v
: Hydrogen gas filter* # (Hydrolnert and JetClean) — if i
required RMSHYQ, : f v
| Chemnical lonizatlon Gas Purifier (CI systems) g '
_ (Methane) — if required e o-=0di i v v
; Gas Clean GS/MS Filter (for He, N2 or H2) - T
| required CcP17973 . . _: v . /
" #Gas Clean Fllter Kit GC/MS 1/8 In (complete i
I replacement klt bench mounted) — if required CRIZaGY ; i
# Gas Clean Camer Gas Kit for 7890 for He, N2 or : z ' '
H2 Bracket, Mount and Fliter — if requwed CP17988 i 4
Gas Clean Carler Gas Kit for 8890 & 8860 for He, i 3
|_N2 or H2; Bracket, Mount and Fliter — if required CR179880 | v

2 ! |
Gas filters need to be changad only if required (i= indicating traps show calor change, or if Big Universal Trap are
approaching saturation based on time installed or nurmber of gas cylinders changed for that trap)

*Big Unlversal Trap (BUT), 1/8" fittings

4 Hydralnert and JetClean Systems

# Alternate Gas Clean kit part numbers. A Gas Clean fllter is included in the kits: They are only necessary if replacing
carrier gas Big Universal Traps with indicating traps

MS Maintenance Supplies for 5973/5975/5977 Series

_Pa "_Oe!wrlmnnn ur
. Diffusion pump fluld (Diffusion Pump lvlodels)' 33;12-0809 - L 4 Y
. Exhaust oil mist trap (threaded) Edwards/Pfelffer G1099-8003% v v v
SR03706556 S v o

| DS42 Oll Mlst EIImlnator 3/4G &3/8

i 1DP- 3T’p Seal Replacement Kit (lDl;EB [3ryécrol| -
Pump Madels — Includes tip seal, 60mm filter G7077-67018 v N -
- element, tools, mask and cleaning supplies)

| ibP-3 Tip Seal Replecement Kit {notools — CSDP/N)  5190-9561 v 4 v
!_ IDP-3 Tip Seal Replacement Kit (no tools - VPD P/N)  IDP3TS v v v
| Filter element for IDP-3 (diameter: 60mm) REPLSLRFILTER2 s v v

Revision: A 05, Issured: July 2023 . W E K
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Feom Insight 1o Odtcome
MS Maintenance Supplies for 7000/7010 Series

[Part Description U< paitNumber Interim --Major . As Neaded
- Ol Mist Filter RVS Ges00-80043 | v | v, v
IDF’ 10 T|p Seal Replacement Kit (IDP-10 Dry Scroll i i

| Pump Models - Includes tip seal, 102mm filter 67004-67023 1 v v v
| elernent, tools, mask and cleaning supplies) g 3 | -

IDP-10 Tip Seal Replacement Kit (no tools ete. ~ VPD X3B07-67000

! !
TP/N) ' I'e i v v
Fllter elerment for IDP-10/IDP15 (diameter: 102mm) REPLSLRFILTER | v |V v
| - | -
i Fllter element for IDP-10/IDP15 (d|ameter 79mm) REPLSLRFILTERT | v vV v

MS Maintenance Supplies for 7200/7250 Series . i
© . PartNumber ‘intefim . Major AsNeeded |

Parwescrlptmn ST :

RIS Probe Maintenance Kit oznusmes only) G7005-60170 i v
! D8202 Oil Mist Ellminator SR03706800 l v : v v
| ESE.TJEWE .ll/lagnetl; l;-'lug and Gasl(e_t % SR03701 824— s _f N2 } K
; IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Scrall
| Pump Models - Includes tip seal, 102mm filter 5190-9613 v v v
: elemenr tools, mask and cleanlng Supp|les)
i IPD/}:\I )‘l 5 Tip Seat Replacement Klt (no tools etc.— VPD . ).(‘38;5_67060 v . e ,

]

: Filter element for IDP-10/IDP15 (diameter: 102mm) REPLSLRFILTER v v v
[ Filter element for IDP-1 0/ll3P1 5 (diameter: 79mm) REPLSLRFILTER1 v v v ]

Hydrolnert Source Supplies

To determine if replacement of Hydrolnert paris is requnred please review: tune history and sample 5|gnal intensity
performance. If performance is decreasing, the below parts maybe use to restore performance as part of thg PM.

One way to deterrnine if the source performance on SQ is being affected is to review the galn fector history In autotune
reports or tune history csv flle, If the gain factor is increasing the source performance maybe degrading.

Since TQ tunes to a fixed gain factor, review PFTBA abundance. If PFTBA abundance Is decreasing over time, the
source performance maybe degrading.

Real sample/standard area counts are another way to determine the perforrnance, there could also beolher factors
that affect compounds abundance such as inlet and column status.

Repeller Insulator (qty 2) G1099-20133
Lens insulator for Extractor (ring insulator) (G3870-20445
| Hydrolnert Extractor lens (9mm) G7078-20909
.i Hydrolnert Repelle; I T _'G70782W_'“ T T v ]
D N OEABSZGTT page &_or S _ 5. Agilent
® Aglient Technologies, Inc. 2023 N 2%




: Agllent ; Agilent
Agllent GCMS Preventive Malntenance Checklist ' ' I'OSSLa b = Agilent GCMS Preventive Maintenance Checklist : ’ CFOSS La h

' N ; ‘. c “From Insfght to Outcome

From Insnghnu Qutcome
Common Parts Reference Ton source insulators for 5973/5975/5977/7000/7010/7200/7250 Series

(Purchased by customer, not included as part of PM) S : oo . l Part Description -1 Pan Number ~ © 8O . TQ L QToF
Filaments and Calibrant Supplles 5973/5975/5977/7000/7010/7200/7250 Series _ ! Repeller insulator (SQ, TQ) i 61099-20133 Qly 2 1 597X 7000x N/A
» e Frep ? | Lens insulator for extractor lens (ceramic ring 4
pmt Descﬂpuon b PartNumber . §a TQ . QOF _ | insulaton (Extractor souroe) G3870-20445 i 5977x | 7000C/D/E N/A
] G7005-60061 - N " ; 7 @ ; Lens Insulator for Extractor lens (Vespel ring i s '
! El High Temperature Fllaments Qy?2 597X 7000x N/A insulator) (7000B extractor fon source) (7000-20445 i N/A 70008 only N/A
| HES El Filaments G7002-60001 5977B/C 7010x N/A ; l(.ceanst S:S:ISRngl;tlgraf:é i:“i;l:;te EXJSC({?:SS?)TCSS 63170-20530 ' 597X 7000% N/A
. LEE Fllaments (7250 QTOF) ) 6385060021 O N/A N/A . 7250 e : | . E'; -
] — + Lens insulator for Extractor lens for HES/L =
4 O ih Temperature Flament ~ 50, Tq, 7200 G7005-60072 N/A NA  7200AB * (ceramic ring insulator) G700220064 | S977B/G | 7010 7250
i Axlal C) Fllament, W/Re Straight (7250 QTOF) ___ 67250-60095 NA I N 7250 |’ . Lens S‘Tk Isulator :“"de(r L] HE)S/ LLE g G7°°2'2°°7: ! 59777'1/0 Zg:(gx 7,\‘2/5: :
. - - . Cl Repeller Lens Insulator (SQ, TQ « - G1999-20433 * " | 59 X
+ PFTBA GCMS Tuning Standard callbrant 05971-60571 597X 70X0 72X0 -
" PEDTD calibrant, T mL B8500-8510 597X 70X0 79X0 . Cl Lens stack insulator (SQ, TQ) (Vespel) G3170-20540 ! oso7x 70X0x N/A
PFET, IRM calibrant for GC QTOF 0.5 mL (7200) 5190-0531 - N/A N/A 7200A/8 . . Repeller insulator (7200 RIS) (Ceramic) G7005-20447 N/A . N/A 7200A/B
. . Extractor Lens Insulator (7200 RIS) (Vespel) G7005-20133 ON/A N/A 7200A/B
: d + | lon Focus Insulator (7200 RIS, (Vespe G7005-20442 . N/A N/A 7200A/B
Transfer line seals and spnngs 5973/5975/5977/7000/7010/7200/7250 Series i :I RE‘;:": fnsuw;mmg zmo RI';) ST v R oo
: Sription ¥ . Pait Number e 3
Cl Interface tip seal (ceramlctlp and spring combo) . : . Hydrolnert coated lenses for 5977/7000 Series
(non-captured Ct tip seal interface) (5973, 5975, G1999-60412 5973, 5975 70008 A s R TToETT AT e
70008) : _ Part Description. .+ . 5:(Rart Nyjdabet EN S IR
| ertace th ;f:'s(’:;r:argmt’snd spring Hydrolnert Repeller 67078-20902 | so77x | 700000 /A
i i b g- s - TO0A¢ A Ext Source Body — Hydrolnert (G7078-20803 I 5977x 7000C/D/E N/A
(non-captured Cl tip seal interface) (7010A) : e Body — Ryl .
Cl Interface tip seal spring (spring only) (1999-20023 597X 70X0 72X0 Hydrolnert Extractor lens (8mm) G7078-20909 5977x 7000C/D/E N/A
Cl Interface tip seal (tip only) (captured style) ) (53870-20542 . 5977x 70X0 . 72X0 . . = lon Focus Lens — Hydrolnert i % G7078-20905 + B977x 7000C/D/E - N/A
Transfer-Line Tip Base, Threaded (captured style) ~ G3870-20548 5077x 70X0 72X0 ‘ . { Entrance Lens ~ Hydrolnert . 6707820804 | 8977x | 7000C/D/E N/A
Transfer-Line Tip Cap, Threaded (captured style) G3870-20547 5977x 70X0 72X0
| RIS Xfer Tip (7200) G7005-20542 N/A N/A 7200A/B
{ RIS Xfer Tip Spring (7200) 6700520024 N/A N/A 7200A/8
MS Maintenance Supphes for Intuvo 9000 MS Series
Part Description 3 *PartNumber - SQ 35 1 QTOR S
Swaged MS Tail - Packaged G4590-60009 | s977x 7000 N/A
: Swaged MS Tail (HES) - Packaged G4590-60109 I 5977% 7010x N/A
Revision: A.05, lssued: July 2023 : |1 . . Revision: ADS, Issued: July 2023 - e ¥ o N ’
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From Insight 1o Diicoma
Heater/Sensor assemblies for 5973/5975/5977/7000/7010/7200/7250 Series

Part Description . 203 R ﬁqfﬂflu_mp'_e; 18R 7Q, QTOF:
i (Sst;?';f: ;Jt)eel Heater/Sensor assembly 387067180 i 507X NA N/A
i:}i‘;'::gg ‘Sensor assembly 387067179 | 507X | 7000AB  MN/A
: (E;(tt:rlzt;;;eater/Sensorassembly G3870-67177 i 5977x | 7000C/D/E - N/A
| '(LZZEE'l';:%t)e” Sensor Assembly ~ Hydrolnert 6707867910 1 5977 | 7000C/D/E ° N/A
| 8'3;500')"&5“” Sensor Assembly G3B70-67415 .' 97 70X0x WA
| (R(::rga’;z‘ﬁ;/gs)e““f assembly (HES,RISanALEED  Gronpgooss | se77eic | 7o10¢ 720

Rough pump hoses 5973/5975/5977/7000/701 0/7200/7250 Series

PartDes’cﬁptlon ; fisQiin el ol aTor
Foreline Hose ~ lmbeddsdspﬂng G7077-60119 I 597X F 70X0x 72X0

Common MS Maintenance Supplies

Abrasive paper, 30 ym 5061 5896 |
Alumnina powder 393706201 |
Cloths, clean (pkg of 15) ~ 05980-60051 Il
Cloths, cleaning (pkg of 300) . 9310-4828 -

i

1

1}

Cotton swabs (pkg of 100) 5080-5400 .

Gloves, clean, large . 8650-0030

Gloves, clean, small 8650-0029
Revislon: A.05, Issued: July 2023 A ' 5-
DE Number DE48526731 Page 5 of
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Agilent Technologies

Teledyne Tekmar ATOMX Purge and Trap ] Y
Preventive Maintenance Checklist - Standard °

Agilent Preventive Maintenance provides factory recoramended service for your analytical systems to
assure reliable operation and the aceuracy of your results. Delivered by highly-trained and.certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their pealk

For more information about Agilent Technologies services please visit our web site using the following
i ’ services/pa; efault.as:

Customer Information

o Customers should provide all necessary operating supplies upon request of the engineer.

e A customer representative should be available to the engineer while performmg the preventwe
maintenance procedures.

s Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service.

o If a system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional
costs.

Service Engineer’s Responsibilities

* Only complete/printout pages that relate to the system or module being serviced.

o Complete empty fields with the relevant information.

e Complete the relevant checkboxes in the checklist using a “X” or tick mark “v™ in the checkbox.
s Complete Not Applicable check boxes to indicate services not delivered, as needed.

¢ Complete the PM service'in the order of the tasks listed.

¢ Complete the Sexvice Review section together with the customer.

Issued: 30-09-2019, Revision: A.00 Copyright® - Agilent Technologies
2013 Selest pages for required products or Page 1 of b




Teledyne Tekmar ATOMX Purge and Trap

7 _,.-.a' Agilent Technologles '
Preventive Maintenance Checklist - Standard

System Information
Guidance
O Check this box if an instrument configuration report is attached instead of completing the table.
Instrument system name and ID
Instrument system site and location gECO T y V?W ‘,ml«.
TR o L US tagqio0n
2, 2.
3 3
4. 4
5. b.
6 6.
7. 7.
8. 8
9. 9
10. " 10.
Preparation .
E( Discuss any specific issues with the customer pnor to starting,
Review the instrument logbook.

Save instrument control settings before starting the procedure
E/'Perfom general inspection of system for cleanliness
@ Check for proper installation of safety-related parts, assemblies , sensors ete
Check for required firmware updates and verify with customers if they would like it installed.

) E/Scan through the sample log to verify t.hs.t the purge pressures are staying consmtent throughout the

Issued: 30-09-2019, Revision:02 Copyrighty® 2012 . Agilent Technologies
Select pages for required products or Page 2 of b

Teledyne Tekmar ATOMX Parge and Trap ] T
Preventive Maintenance Checklist - Standard

Check External Supplies

O Section NOT Applicable
@ Verify the gas source is supplying an input pressure of 50 - 100 psi l:o the ATOMX. Ifthe cus:,omer is
using a gas cylinder, verify the cylinder is at 500+ psi. i
Verify that the waste container has sufficient volume to contain the waste generated. Empty if
necessary, _
Replace the DI water supply with fresh DI water. . ]
o Make sure the DI water supply is sufficient for sample analysis (1 Liter minimum)
& Malke sure the methanol supply is sufficient for sample analysis.

Atomx Leak and Pressure Check

O Section NOT Applicable

daily runs.
Use the Teklink software to check the standard pressure.
Run a leak check to ensure that the unit is leak tight.

Inspect ATOMX Hardware

Q Section NOT Applicable

L Check the tray vial holes for foreign particles. Clean if necessary,

)ZI’ Inspect the needle for particles or sample build up. Clean if :ueeessary

Q" Inspect the sparger glassware for damage and/or discoloration that could restrict flow Or cause
contamination. Replace if necessary. .

@ Inspect the drain  tubing for clogging. Replace the drain line if necessary.

@ Lubricate the ATOMX Carousel Drive, Refer to thé diagram on page 6-25 of the ATOMX User Manual
for lubrication poiuts. Teledyne Telomar recommends using DuPont Krytox lubrication,

@ Lubricate the ATOMX Elevator. Refer to the diagram on page 6-32 of the ATOMX User Manua.l for
lubrication points. Teledyne Tekmar recommends using DuPont Krytox Iubrication, :

Restore Instrument

Guidance

If the PM service is performed prior to a qualification service, then use the qualification procedure as a
guide for final instrument set up and checkout,

Issued: 30-09-2019, Revision:02 Copyri 2013 Agilent Technologies 2
Select pages for required products or Page 3 of




Teledyne Tekmar ATOMX Purge and Trap 1 - Agilent Technologies
Preventive Maintenance Checklist - Standard :

Service Review

Q/M‘mch available reports/printouts of all tests to this documentation.
Record the PM service activity in the cusboruers instrument records/logbook
W Update/reset instrument maintenance couriters as appropriate
W, Affix the PM sticker to the system or instrument logbook based on the customer's request.
Zl/ Complete the Service Engineer Comments section below if there are additional comments
Review the service and any test results with the customer.

If the Instrument firmware was updated, record the details of the change in the Service Bngmeer 's
Comments box below or if necessary, in the customer's IQ records.

Product or Product e Test Results Table

Test Deseription | xpected Test Resuls
Leak Test Pass

Product or Product Type Parts List Table

Fa
Ask the customer what
size sparger glassware
Sparger Glassware they are using; refer to the | TMR-ATOMX 1
ATOMX parts list for part
nurabers,
Lubricant, Dupont Krytok 16-0293-000 TMR-ATOMX, 1
Tubing, Drain, Self Retracting 15-0087-002 TMR-ATOMX 1

Teledyne Telmar ATOMX Purge and Trap 1 - Agitent Technologies

Preventive Maintenance Checklist - Standard

Service Engineer Comments (optional

| interest for the customer, please write in this box.

If there are any specific points you wish to note as part of performing the service or other items of

Issued: 30-09-2019, Revision:02 - Copyright/@ 2013 : Agilent Pechnologies -
Select pages for required products or Page 4 of 5

Other Important Customer Web Links

O How to get information on your product: Literature Library - http. o/ /wrww.agilent.com/chern/librare
0 Need to know more? - www.agilent.com/chem/education

QO Need technical support, FAQs? - www.agilent.com/chem/techsupp

0O Need supplies? - www.agilent.com/chem/supplies

Service Completion
Service request number GO ° ()GQ\')"'Q-‘Z‘ Date service completed /)3 )i: L 2029’

Agilent signature _zﬁ_/v"_ Customer signature féf;—;’_a

Number of pages in this document

Issued: 30-09-2019, Revision:02 . Copyrightg® 2013 - Agilent Technologies -
Select pages for reqm‘rsq! prodyucts or Page b of 6




PinAAcle 900T Preventive Maintenance (PM)

1> i

Company Name: Secot.co.th
PerklnEI er Bcies Instrument room,239 Rimkhlong Prapa Road, Bang Sue, Bangkok 10800
For the Better {instrument Location): ' 9 Frap : Bang oue, Bang
Serial Number: PTDS23051001 PM Number: 20F2W
Customer Name
if applicable): K.Araya Telephone Number: 0-2959-3600
Customer Support K Piyawit Service Order WO0-02939269
Engineer Name: Number:
o Date PM Performed: 01-Oct-2024 Next PM Due Date: 01-Apr-2025
ln C e {OD-MMM-YYYY) (DD-MMM-YYYY)
Preventive Maintenance Report s Sk sl
t Part Number Release Publication Date ' )
09370143 Rev.9 A January 2018 - M
v v PerkinEimer
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900T 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/for
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 whatsoever or translated into any
language without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Company Name: Secot.co.th

Trademarks

Registered names, tratdemarks, 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 fi ited 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.

Instrument Location: Instrument room

239 Rimkhlong Prapa Road, Bang Sue, Bangkok 10800

instrument Serial No.: PTDS23051001

Date: 01-Oct-2024

IPin/\AcIe 900T Preventive Maimenance (PM) Page 109 I




Component List

Additional Tools Required for PM

Component / Specific Model

Serial #

Configuration Notes

PinAAcle900T

PTDS23051001

Syngistix V.5.1.0

Parts Lists

Parts Included with the PM

(';: ;::;‘:Ii r) Description Quantity Serial #

[ _‘-_N1013000 ‘_(J-.ZA Neutral density filter 1 MGO-672
N1013002 1.0A Neutral density filter 1 MG2-864
orBaNgg%s%zzg Electronic Flow Meter 1 MY2231FC07

80505495 Test Jig 1 N/A
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL ik 16148
N3050121 Cu Lumina HCL 1 092214-010130
N3050109 8a Lumina HCL 1 102414-040140
N3050139 K Lumina HCL 1 110715-010060
N3050152 Ni Lumina HCL 1 100514-030190
N3050119 Cr Lumina HCL 1 030421-020190

::fa:’::z:; Description Quantity
B0501696 Fan Filters N/A
B3002013 THGA Contact Cylinders N/A
83141064 Glycerol for THGA Cooling N/A
N3160156 O-Ring Kits for Sampling Introduction { Stainless Steels Nebulizer) | N/A
N3160157 O-Ring Kits for Sampling Introduction { Plastic Nebulizer} N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
THO01022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
('i’fa:p:::a‘:l:) Description Quality Batch/Lot # DaEt:'ler:sm
NS300183 1000 mg/L Copper Standard AR 27-39CRY1 30-Apr-2025
N9300244 GFAAS Mixed Standard AR 60-004CRY1 28-Feb-2025

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number N Explration
. Description uantit Batch/Lot #
{if applicable) P 2 v / Date (mm/vY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR
Il’in/\/\cle Q00T Preventive Maintenance (PM) Page 20l 9 I
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Procedure Checklist

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

1. General:

) Review the instrument performance with the customer and document any recent
problems.

¥l Inspect the customer log book and make any appropriate PM entries.

# Perform general inspection of system for cleanliness.

2. PCinstrument Software:

#1 Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

{2 Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect alf
guick connects. Replace the Y connector, P/N 09921079, if needed.

¥ Clean exterior of the instrument.

3.1 Flame Technique

4} Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

#] Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥\ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

¥ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
{if applicable).

3.2 THGA Technique

# Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s BO501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

¥ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the
pads are missing replace the THGA furnace or replace the insulator pads on the furnace.

4] Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

7 Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
Test Probe as described in the Service Manual. Correct if necessary.

¥ Check furnace open/close function.

7 Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

¥l Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

7 Check the water level/quality in the recirculation (if applicable). Add distilled water if
necessary.

¥] Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY0O08.STN

I PinAAcle 900T Preventiye Mainienance (PM) Paige 4 oY I

#) Perform Cooling System maintenance if needed per SDB# COSY005.STN.

) Check auto sampler operation.

¥] Perform an auto sampler check valve test as described in the Service Manual.

|4 Lubricate the spindles of the auto sampler pumps and ali moving parts of the tray mechanics
as described in the Service Manual.

] inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

4. Electrical:

) Inspect PC boards. Clean if necessary.

¥1 Carefully check all internal and external cable connections.
Check instrument firmware revisions upgrade to current levels (if necessary)

1 Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

7 Inspect and clean the sample compartment windows, if needed.
D Inspect and clean the furnace windows, if needed.

Z] inspect and clean the GFTV camera lens, if needed.

7 Inspect optics. Clean or replace if necessary,

6. Gasses:

O Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4] Verify that the air filter element is dry. Replace if necessary.

7. Flame Intertock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C;H, Flame correctly shuts down Active Passed
Draln Sensor Air/C,H, Flame correctly shuts down Active Passed

Nebulizer Sensor Air/C,H, Flame correctly shuts down Active Passed

C;H; Pressure Sensor Air/CH, Flame correctly shuts down Active Passed

Air Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed

B ereagloaneer Choosmg_ Nitrous Oxide as the oxidant Active passed
should trigger an interlock shuts down

I PinAAcle 900T Preventive Maintenuance (PN PFage 4 ol9 I




8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

Certificate Value
Parameter Pass/Fail
tel Specification at 553.6 nm (Abs.) Test Results ass/Fal

1.0 A ND Filter 1 5% from Cert, 1.0154 0.9910 Passed

0.2 A ND Filter +5% from Cert, 0.1806 0.1955 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise,

Parameter Specification Results Pass/Fall

Standard Deviation 50,010 0.0022 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Speclfication Results Pass/Fail

Standard Deviation s et 0.0005 Passed

8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification Results Pass/Fail

Standard Deviation U 0.0005 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Speclfication Results Pass/Fail

Standard Deviation <0005 0.0001 Passed

I PinAAcle 9007 Preventise Maintenanee (PR Page 4 ol'9 I

8,6 AA-BG Baseline Noise with

Arsenic

Description: Ensures that background correction does not produce excessive noise ata low

wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation =000 0.0005 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
tivity Specification Results (Abs.) Pass/Fail

Standard Caopper Sensi

5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
2 mg/L Sensitivity HS Neb {if applicable) >0.250 Abs. 03155 Passed
9. After PM Performance tests [THGA]:
9.1 Furnace Gas Flows
Description: Ensures the flow rates are within specification.

Parameter Specificatlon Test Results Pass/Fail
internal Flow Rate 250 mL/min # 25 mL/min 250 Passed
External Flow Rate 100 mL/min £ 10 mL/min 99 Passed

9.2 Chromium Baseline Noise
Description: Signal to noise check.
Parameter Specification Results Pass/Fail
Baseline Noise <0,005 Abs, 0.0003 Passed
Standard Deviation £0.005 0.0001 Passed

8.3 Chromium Characteristic

Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values,

Parameter Specification Resuits Pass/Fail
Cr myp Results <7.0 pg/0.0044 A-s 4.60 Passed
Precision S20% 1.30 Passed

] PinAAcle 900T Preventise Maintenance (PR Pige 4019 [




9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass toal and

check the Zeeman Ratio.

Parameter Spedification fesuts pass/Fall

Cu g Result $16.5 pg/0.0044 A-s 14.30 Passed

Zeeman Ratio URFL3URE 05417 Passed
10. Review:

¥ Review with the customer PM work performed.

#] Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.

¥ Attach PM sticker.

I PinAAcic 9007 Preventive Mainienance (PM)

Page § o9 I

Additional Comments

Additional Comments Regarding the PM

Atomic Signal (Peak area)

0.1610

= 0.5417

0.1610+0.1362

Zeeman Ratio ~ Atomic Signal (Peak area ) + Background Signal (Peak area }

Review

have been completed.

The preventive maintenance checks and if applicable petrformance tests for PinAAcle 900T

This PinAAcle 900T Passes & Fails O the preventive maintenance.

Revlew of Preventive Maintenance:

Authorized PerkinElmer Representative:

ﬂWS’.

Date:
01-Oct-2024

{20-MMM-YYYY)

Authorized Customer Representative:

Date:
01-Oct-2024
{DD-MMM-YVYY)

I PinAAcie 9007 Preyentiv e Maintenance (PND

Page § ol 9 I




Request Service No. 099/67

Page 1 of 3
Calibration Certificate
I\iomenclature ¢ Brand: Mettler Toledo Type : Top-Loading Electronic Balance
Model : AG245 . Serial No. : 1117293916 (198129-0)

Submitted by : Laboratory of SECOT CO., LTD.

Location of Calibration : BAL Room , 6" Floor, Secot Co., Ltd.

Measurement Report
Request Service No. 099/67
Page 2 of 3
Description : Brand : Mettler Toledo Type : Top-Loadiﬁg Electronic Balance
Model : AG245 Serial No. : 1117293916 (198129-0)
Calibration range : 0-200 g Scale division : 0.00001 g (41g)/ 0.0001 g (210g)
Calibration date : May 24,2024

Ambient Condition ; Temperature 24.20-24.70 °C  Relative humidity 50.70-52.00 .% RH

Measuretnent data :

1. Repeatability of Reading :

Calibration range : 0200 g

Scale division : 0.00001 g (41g)/ 0.0001 g (210g)

Calibration date : May 24,2024
Reference Standard No. M23100815,M24020838,M2302167S8,M2403062N,M2303005N
Traceable to : Metrological Center SCI ECO Services lenpa.ny Limited.

Thai Caribration Services CO., LTD.

Ambient Condition: Temperature 24.20-24.70 (e

Humidity 50.70 — 52.00 % RH

Calibrated By : W,ﬂ ............ ‘.... Approved By: Mtc

(Miss Pornnapa Budthum) {(Miss Narisa Poowasanpetch)
Testing Officer Chief*of Technical Management
Date : 25[05/2024- Date:........... 25‘05!2094 ..........

Issued Date : May 25,2024

. serverleld0L/Batanes ccrtlficato,br/SECOT Rev.0 bg Due STI19 Page Lol

Load (g) Standard Deviation of ‘| Maximum Difference between
Reading (g) - Successivé Reading (g)
50 0.000125 0.0004
100 0.000105 0.0003
150 ) 0.000125 0.0003
200 0.000173 . 0.0005

2. Off-Center Loading :

A Mass of 50.0000 g was placed and moved to various position on the pan.

Unit: g
, Center Front Left Back Right Center | Maximum Difference
50.00010 | 50.00032 50.00048 | 50.00002 | 50.00008 | 50.00020 0.00038

Issued Date : May 25,2024

sorverfeld0IDabines ceriflte.ladSECOT Rev. 0 Jss.Dote 5/11/19 Page 2 0f 3



3. Departure fromn Nominal Valve :

Request Service No.099/67

Page 3 of3

Tesling Officer

Reading (g) Correction (g) Uncertainty (+/- g)

0 0.000000 +0.000034
0.5 0.000022 + 0.000033

1 0.000037 +0.000018

10 -0.000067 ) i_0.0_00036

20 -0.000060 + 0.000044

40 -0.000193 +0.000072

60 -0.00032 +0.00011

80 -0.00033 +0.00013
100 -0.00048 + 0.00015
120 -0.00049 +0.00017
140 -0.00040 +0.00022
160 -0.00054 + 0.00023
180 -0.00053 +0.00024
200 -0.00084 +0.00027

Calibratedby:.‘.&‘.‘?.’.jmez .......... Chive.. ApprovedBy:...Amm..................
(Miss Pornnapa Budthum) (Miss Narisa Poowasanpetch)

Chief of Technical Management

Issued Date : May 25,2024

Calibration Certificat

Nomenclature : Brand : Sartorius

Model : BSA224S-CW
Submitted by : Laboratory of SECOT CO., LTD.
Location of Calibration : BAL Room , 6" Floor, Secot Co., Ltd.
Calibration range : 0—200 g

Calibration date : May 22,2024

Request Service No.100/67

Page 1 of 3

e

Type : Top-Loading Electronic Balance

Serial No. : 32191636

Scale division : 0.0001 g (220 g)

Reference Standard No. M2402083S, M2302167S,M2403062N,M2303005N

Traceable to : Thai Carlibration services Co.,Ltd
Ambient Condition : Temperature 23.41-24.71

Humidity 48.2-53.1

°C

% RH

Calibrated By : ... MM'P\ ﬂhw‘ll]\ j—MHdYV’ ....... Approved By : ... mm ..... &WMQW—\

(Miss Khemchuda Insorn)

Testing Officer
N 0 L UYL X S

(Miss Narisa Poowasanpetch)

Chief of Technical Management
paosl2o24

Issued Date : May 23,2024

server/eld0)/Bubinee cerifieateloc/SECOT

Rev. 0 TsnDmé 5/11/19 Poge 3 of 3

serverfeld0)Balunee ceriificate duc/SECOT
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Description : Brand : Sartorius
Model : BSA224S8-CW
Calibration range : 0—200 g

Calibration date : May 22,2024

Ambient Condition : Temperature 23.41-24.71 °C Relative humidity

Measurement data :

1. Repeatability of Reading :

Measurement Report

Request Service No.100/67

Page 2 of 3

Type : Top-Loading Electronic Balance

Serial No. : 32191636

Scale division : 0.0001 g (220 g)

48.2-53.1 % RH

Load (g) Standard Deviation of Maximum Difference between
Reading (g) Successive Reading (g)
50 0.00007 0.0002
100 0.00005 0.0001
150 0.00005 0.0001
200 0.00005 0.0001

2. Off-Center Loading :

A Mass of 50.0000 g was placed and moved to various position on the pan.

Unit: g

3. Departure from Nominal Valve :

Request Service No. 100/67

Page 3 of 3

Reading (g) Correction (g) Uncertainty (+/- g)
0 0.00000 + 0.00007
1 + 0.00003 +0.00007
5 +0.00004 + 0.00008
10 + 0.00008 + 0.00008

20 + 0.00003 + 0.00009
40 +0.00012 +0.00010
60 +0.00004 +0.00012
80 + 0.00005 +0.00013
100 + 0.00006 +0.00016
120 +0.00007 +0.00018
140 + 0.00008 +0.00020
160 + 0.00006 +0.00022
180 +0.00007 +0.00024
200 +0.00010 +0.00027

Center Front Left

Back Right

Center Maximum Difference

49.99990 | 49.99992 | 49.99988

49.99992 | 49.99990

49.99992 0.00004

Issued Date : May 24,2024

Calibrated by : KK\{MN\&}\%Q 0 M

(Miss Khemchuda Insorn)

Testing Officer

Chief of Technical Management

Moy L

(Miss Narisa Poowasanpetch)

p3losloom

Issued Date : May 23.2024

server/chl0/Balonee certilicate dne'SECOT

Rev, 0 Iss.Date 5/11/19 Pape2o0f3

server'eklUMBalance certificale dueSECOT

Rev, 0 Iss.Dale §/11/19 Page3of 2



Measurement Report
Request Service No. 101/67
Page 2 of 3
Descriplion : Brand : Mettler Toledo Type : Top-Loading Electronic Balance
Request Service No. 101/67
Model : AB204-S Serial No. : 1123163292 (209359)
Page 1 of 3
Calibration range : 0— 200 g Scale division : 0.0001 g (220 g)
Calibration Certificate . Calibration date : May 24,2024
] ) - Ambient Condition : Temperature 24.21-24.41 °C  Relative humidity 41.8-49.5 % RH .
Nomenclature : Brand : Mettler Toledo Type : Top-Loading Electronic Balance
Model : AB204-S Serial No. : 1123163292 (209359)
Measurement data :
Submitted by : Laboratory of SECOT CO., LTD.
1. Repeatability of Reading :
Location of Calibration : BAL Room, 6" Floor, Secot Co., Ltd.
. Load (g) Standard Deviation of Maximum Difference between
Calibration range : 0-200 g Scale division : 0.0001 g (220 g)
Reading (g) Successive Reading (g)
Calibration date : May 24,2024
50 0.00005 0.0001
Reference Standard No. M2402083S, M2302167S, M2403062N, M2303005N
100 0.00004 0.0001
Traceable to : THAI CALIBRATION SERVICES CO., LTD.
150 0.00007 0.0002
Ambient Condition : Temperature- 2421-2441 - °C
200 0.00007 0.0002
Humidity 41.8-49.5 % RH
: ) . m i 2. Off-Center Loading :
Calibrated By : ....... Janisla . Keon Approved By ifiaisiiiisataasinarvoaniistegf s itieose
A Mass of 50,0000 g was placed and moved to various position on the pan.
(Miss Janista Kui-on) ( Miss Narisa Poowasanpetch )
Unit: g
Testing Officer Chief of Technical Management
X i C - Maxi Diffe
Date : ...... .2.'1..‘. .Q*?:.‘.%.".’:.q. ............... Date:.......... 2 IOS l 2014 ........... Ceater i fet y Dnck et - B e
50.00016 | 50.00016 50.00028 50.00014 | 50.00010 | 50.00012 0.00016
. . Issued Date : May 24,2024
Issued Date : May 24,2024

porve e cenifict e BECOT Rev. 0 I6s.Date 511719 Page 2 of 3

serverfah)/Bahinee ecrtilicale.dac/SECOT , . Rev. D Iss.Date 5/11/19 Page 1 of3



3. Departure from Nominal Valve :

Requést Service No.101/67

Page 3 of 3

(Miss Janista Kui-on)

Testing Officer

Date: ... 24\ 05| 2024

Reading (g) Correction (g) Uncertainty (+/- g)

0 0.00000 +0.00007

1 +0.00003 +0.00007

5 +0.00002 + 0.00008

10 -0.00004 -+ 0.00008

20 -0.00003 + 0.00009

40 -0.00002 +0.00010

60 -0.00016 +0.00012

80 -0.00021 +0.00014

100 -0.00020 +0.00016
120 -0.00023 +0.00018
140 -0.00030 +0.00020
160 -0.00034 +0.00022

180 -0.00037 +0.00024
200 -0.00022 +0.00027

Calibrated by : .... Ugn“‘h K“‘-"n cxeaneo.. Approved By : m O 'Pgﬁ*}

(Miss Narisa Poowasanpetch)

Chief of Technical Management

Date : 2.4) Ufl 1004

Issued Date : May 24,2024

servercldD)/Bulaner cenificute doeSECOT

Rev, 0 lss,Dafe 5/11/19 Pge 3 of 3

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

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration Cert.No.: 24CH1275
Page.: 10of3
Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : Seven2Go
Serial No. : C033160713
ID No. : 1D.20
Condition As-Received: Used Item

Recelved Date :
Calibration Date :
Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ ) Unnopphol Harachai

( ) Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

08 QOctober 2024
09 October 2024
2410-0258DN-3

Secot Co.,Ltd.
239 Rimklongprapa Road,
Bangsue, Bangkok 10800

(25 + 2.5) °C
(50 £ 15) %
In - house method :

- CP-CH5 by direct measurement with DC voltage

standard and direct measurement with
certified reference material (CRM)

- CP-CHB8 by comparison with temperature standard

Warakorn Lerngagtrakul

Sai%‘fj

Approved Signatory

10 October 2024

The Uncertainties are for a confidence probabillty of approximately 95%

This certificate may not be reproduced other lhan in {ull, except with Lhe priar wrilten

Approval of the head of Corp

Sarvicas 3: E Callbration and Testing Services,




Cert.No.: 24CH1275
Page.: 20f3

Condition of this calibration result

1. Reference Standard Instrument

Instrument

1)Document Process Calibrator
2)Ref. Standard Thermometer

Serial No. 1D No. Cert. No. Due Date
54030049 130RC116  24E2759 25 Aug 2025
4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials

The measurement results are traceable to S! through Hach Lenge GmbH Ltd.,

Deuische Akkreditierungsstelle, Accrediled No.D-RM-15184-01-00
:The measurement results are traceable lo Si through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accrediled No. AR-1835

Buffer Solufion Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 9.997 CPA chem 970853 25 Apr 2026
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(+zmV) k
pH myv my pH
pH Meter 4.00 177.48 178 4.00 0.58 2.00
S/N.: 033160713 7.00 0.00 o] 7.00 0.58 2.00
10.00 -177.48 -177 10.00 0.58 2.00

Cert.No.: 24CH1275
Page.. 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) (& k
pH Electrode 4.008 4.01 163 0.0079 2.00
S/N.: 3234329 6.999 7.00 -12 0.0085 2,00
9.997 10.00 -183 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probs;
- Mode! : InLab®Expert Go-ISM
- Seriat No. : 3234328
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(c) (°C) (°c) (°c) (t°c) k
250 25,003 251 0.097 0.13 2,00
30.0 30.002 30.1 0.098 0.13 2.00
35.0 35.002 35.2 0.198 0.13 2.00

Remark - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.

-000-



Bangkok High Lab Co.,Ltd.

4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Tel: (662) 971-5800 Fax: (662)971-5300

Website: www.bangkokhighlab.com E-mail: info@bangkokhighlab.com NSC-TISHTIS 17025
CALIBRATION 0366

Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220

Tel: (662) 971-5800

‘Website: www.bangkokhighlab.com

Fax: (662) 971-5300

E-mail: info@bangkokhighlab.com NSC-TISI-TIS 17025

CALIBRATION 0366

CERIIFICATE OF CALIBRATION

Certificate No : $52024/033
Page : 1/5

Order No 010/2024

Customer SECOT COMPANY LIMITED

Address 239 Rimklongprapa Road, Bangsue, Bangkok 10800, Thailand
Instrument UV/VIS spectrophotometer

Manufacture Thermo Scientific

Model : Genesys 150 UV-VIS

Serial Number 9A5Y332022

Environment Temperature (25.1 - 24.8)°C

Humidity (52 - 55) %RH

Received Date February 20, 2024

Calibration Date February 20, 2024

Issued Date February 22, 2024

Calibrate Status No Adjustment

Calibration Area Customer area

Roomname Laboratory Room of SECOT COMPANY LIMITED

Calibrated By _ Bchargpd —

( Mr. Pacharapol Kwanbang )
Calibration Engineer

B %ﬁfﬁfﬂﬁb

( Mr.Teerasak Auiphat )
Authorized signatory

Approved By

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of the Bangkok High Lab Co.,Ltd.

Effective Date: 08/05/2023 F-SER-030 Rev.26

1. Photometric Accuracy

CRMs: Neutral Density Glass Filters

Certificate No : $2024/033
Page : 2/5

through Starna certificate report no.113594

Spectral slit width : 2.00 nm

CRMs Serial Number: 10563
Traceability: Traceable to NIST, U.S.A. through Neutral density filters NIST SRM 930e & 1930, Double Aperture method

1.1 Reading scale at 420.0 nm
Filter STDs (Abs) Average Measured Correclion Uncertainty
Certificate Value (A) A) +(A)
0.0000 0.000 0.0000 0.0028
0.5604 0.559 0.0014 0.0044
1.0723 1.073 -0.0007 0.0038
21753 2179 -0.0037 0.0064
1.2 Reading scale at 440.0 nm
Filter §TDs (Abs) | Average Méasured Correction Uncertainty
Certificate Value (A) (A) 1 (A)
0.0000 0.000 0.0000 0.0028
0.5503 0.548 0.0023 0.0040
1.0467 1.047 -0.0003 0.0040
214117 2.114 -0.0023 0.0064
1.3 Reading scale at 465.0 nm
Filfer STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) *(A)
0.0000 0.000 0.0000 0.0028
0.4996 0.498 0.0016 0.0034
0.9649 0.963 0.0019 0,0040
1.9646 1.966 -0.0014 0.0060
1.4 Reading scale at 546.1 nm
Filter STDs {(Abs) | Average Measured Correction Uncertainty
Certificate Value (A) A) + (A)
0.0000 0.000 0.0000 0.0028
0.5136 0.511 0.0026 0.0028
0.9765 0.976 0.0005 0.0028
1.9848 1.984 0.0008 0.0064

Effective Dafe: D8/05/2023

F-SER-030 Rev.26




4/176 Soi Ladplak

Bangkok High Lab Co.,Ltd.

Tel: (662) 971-5800

Website: wwi.bangkokhighlab.com

Fax: (662) 971-5300

66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220

E-mail: info@bangkokhighlab.com

NSC-TISI-TIS 17025
CALIBRATION 0386

1.5 Reading scale at 590.0 nm

Certificate No
Page

Filter STDs {Abs) Average Measured Correction Uncertainty
Certificate Value (A) (A 1 (A)
0.0000 0.000 0.0000 0.0028
0.5424 0.540 0.0024 0.0029
1.0130 1.011 0.0020 0.0029
2.0238 2,021 0.0028 0.0061
1.6 Reading scale at 635.0 nm
Filter STDs (Abs} Average Measured Correction Uncertainty
Certificate Value (A) (A) + (A)
0.0000 0.000 0.0000 0.0028
0.5265 0.524 0.0025 0.0030
0.9667 0.963 0.0037 0.0031
1.9145 1.910 0.0045 0.0062

2. Photometric Accuracy

CRMSs: Potassium Dichromate in Perchloric acid

CRMs Serial Number: 108966

certificate report no.113596

Spectral slit width : 2.00 pm

$2024/033
3/5

Blank Serial Number: 110516
Traceability: Traceable to NIST, U.S.A. through crystalline potassium dichromate NIST SRM 935a through Starna

Wavelength Certificate Average Measured Correction Uncertainty
(nm) (Abs) Value (A) (A) +(A)
235 0.0000 0.000 0.0000 0.0050

0.7428 0.738 0.0048 0.0056
257 0.0000 0.000 0.0000 0.0050
0.8605 0.856 0.0045 0.0055
313 0.0000 0.000 0.0000 0.0050
0.2885 0.288 0.0005 0.0054
250 0.0000 0.000 0.0000 0.0050
0.6376 0.635 0.0026 0.0056

Effective Date: 08/05/2023

F-SER-030 Rev.26

Baugkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220

Tel: (662) 971-5800

Website: www.bangkokhighlab.com

Fax: (662) 971-5300
E-mail: info@bangkokhighlab.com

NSC-TISI-TIS 17025
CALIBRATION 0366

3. Wavelength Accuracy

Spectral slit width : 2.00 hm

3.1 CRMs: Holmium Glass Filter
CRMs Serial Number: 10763

Certificate No
Page

$2024/033

Traceabillty: Traceable to NIST Holmium oxide filter NIST SRM 2034, through Starna certificate report no. 113607

Filter STDs (nm) Average Measured Correction Uncertainty
Certificate Value (nm) (nm) +(nm)
241,74 241.301 0.439 0.12
279.44 278.243 0.197 0.12
287.98 287.555 0.425 0.12
334.10 333,778 0.322 0.12
361.00 360.913 0.087 0.12
418.61 418.457 0.153 0.12
453.63 453.543 0.087 0.12
460.05 459.911 0.139 0.12
536.66 536.327 0.333 0.12
637.98 637.449 0.531 0.12

3.2 CRMs: Didymium Glass Filter
CRMs Serial Number: 10764

Traceability: Traceable to NIST Didymium filter NIST SRM 2034, through Starna certificate report no. 113608

Filter STDs (nm) Average Measured Correction Uncertainty
Certificate Value (nm) (nm) + (nm)
585.29 584.949 0.341 0.12
6584.49 683.901 0.589 0.12
740.18 739.646 0.534 0.12
748.48 747.844 0.636 0.12
807.03 806.832 0.198 0.12
879.27 878.923 0.347 0.12

Effective Date: 08/05/2023

F-SER-030 Rev.26




Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220

Tel: (662) 971-5800 Fax: (662) 971-5300
Website: www.bangkokhighlab.com E-mail: info@bangkokhighlab.com NSC-TISI-TIS 17025
CALIBRATION 0366
Certificate No : S2024/033
Page 1 6/5
4, *Stray Light
CRMs: Potassium Chloride aqueous solution
CRMSs Serial Number: 14912 Blank Serial Number: 14958

Traceability: Traceable to NIST, U.S.A. potassium chloride NIST SRM2032, through Stama certificate report no.113597

Spectral slit width : 2.00 nm

N Certificate Average Measured
(nm)
201.13 >2A, 2.0170
201.13 <1%T 0.9818

5. *Spectral Resolution
CRMs: Toluene in Hexane )
CRMs Serial Number: 14812 Blank Serial Number: 14803
Traceability: Traceable fo loluene in hexane NIST SRM2034,through Stama certificate report no. 113598

Spectral slit width Abs Ratio
(nm)
0.5 #N/A
1.0 #N/A
1.5 #N/A
2.0 1.401
3.0 #N/A

Note : * "Not TIS! Accredited" in this certificate have been included for completeness

Remark: 1. Calibrate Method
1.1 Photometric and Wavelength accuracy: In-house method W-SER-001 based on ASTM E925-02 and ASTM E275-01
1.2 Stray light: Measuring the CRMs in both absorbance and transmittance unit at wavelength 201.23 nm. Base on
European Pharmacopoeia V.6.19.3 1984
1.3 Spectral resolution: Measuring the CRMs.The maximum absorbance values were read at closest to 268.7nm and
the minimum absorbance values were read at closest 267.0 nm. Refer to European Pharmacopoeia V.6.19.3 1984

I

N/A = not available.
Uncertainty of Measurement: The reported uncertalnty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

)

This result of calibration was found accurate as shown on date and place of calibration only.

IS

. This report will certify of calibrated equipment only.

- End of Repott -

Effective Date: 08/05/2023 F-SER-030 Rev.26
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11

12

13

14

15
16

Biochemical Oxygen Demand

Cadmium

Chemical Oxygen Demand

Chlordane

Chromium

Color

Copper

Cyanide
4.,4'-DDD

1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
1) Digestion, Direct Air-Acetytene Flame Method!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!® _

3) Digestion, Inductively Coupled Plasma
Method™

1) Open Reflux, Titrimetric method™

2) Closed Reflux, Colorimetric method!®

3) Closed Reflux, Titrimetric Method™

1) Ulquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct AirAcetylene Flame Method®
2) Digestion, Electrothermal Atornic Absorption
Spectrometyic Method™

3) Digestion, Inductively Coupled Plasma
Method'@

ADMI( Weighted-Ordinate Spectrophotometric
Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Method™

Distillation, Colotimetric method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ S (Y‘\,P(

o w o
AAUA

suaR

FAhasaut

17 4,4"-DDE...

17

18

19

20

21

22

24

4,4'-DDE

4,4'-pDT

Dieldrin

Endosulfan |

Endosutfan Ui

Endosulfan Sulfate

Endrin

Endrin Aldehyde

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2} Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method

2) Liguid-Liquid Extraction, Gas Chrornatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™ )

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥ %-)

25 Formaldehyde...
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25
26

27

28

29

30

31

32

33

34

Formaldehyde

Free Chlorine

Heptachlor

Heptachlor epoxide

Hexavalent Chromium

Lead

Manganese

Mercury

Methoxychlor

Nicket

Distillation, Colorimetric Method®
1) lodometric Method™
2) DPD Cotorimetric Method®
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass.Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method®
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
1) Colorimetric Method™®
2) Extraction, Air-Acetylene Flame Method®@
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothemal Atomic Absorption
Spectrometric Method!
3) Digestion, Inductively Coupled Plasma
Method!
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma
Method™
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption

- 4
Spectrometric Method™ S m\Dl

/

Asuany

Fhamed

36
37

38

39
40
41

42

43

45

Oil & Grease

pH

Phenols

Selenium

Sulfide
Temperature
Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Suspended Solids

Trivalent Chromium

Zinc

3) Digestion, Inductively Coupled Plasma
Method®

1) Liquid-Liquid, Partition-Gravimetrlc Method®™
2) Soxhlet Extraction Method™

Electrometric Method™

1) Distillation, Chloroform Extraction Method®
2) Distillation, Direct Photometric Method®

1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™

2) Digestion, Inductively Coupled Plasma
Method™

1) lodometric method™

2) Methylene blue method™

Laboratory and Field Methods™

Dried at 180 °C

1) Macro Kieldahl Method®

2) Semi-Micro Kjeldahl Method®

Dried at 103-105 °Cl

1) Digestlon, Direct Air-Acetylene Flame Method:
Colorimetric Method; Calculation®

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method;
Catculation®

3) Digestion, Inductively Coupled Plasria Method;
Colorimetric Method; Calculation®

1) Digestion, Direct Air-Acetylene Flame Method!@
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma

c] Y
Method 5‘(“\1)&

3) Digestion...
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10

11

12

Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)flucranthene

Benzo(k)fluoranthene

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

Digestion, Inductively Coupled Plasma
Spectrometric Method!®

1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™

2) Digestion, Inductivety Coupled Plasma
Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method™ .

1) Digestion, Direct Nitrous bxide-Acetylene Flame
Method™

2) Digestion, Inductively Coupled Plasma
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ W’

13 Benzoic acid...

dduil ansuaity Fianeid
13 Benzoic acid Liquid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method™

14 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectremetric Method™

15 Benzol(gh,)perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 Beryltium Digestion, Inductively Coupled Plasma
Spectrometric Method™

17 Bis(2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

18 Bis(2-ethylhexylphthalate

19

20

21

22

23

24

25

26

Bromodichloromethane

Bromoform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole
Carbon disulfide

Carbon tetrachloride

Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

1) Digestion, Direct Air-Acetylene Flarne Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromettic Method!¥

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method! WI

-

T Chlordane...
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27

28
29
30
31
32

33

34

35

36

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chrormium (Hif)

Chromium (Vi)

Chrysene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method¥

2} Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!@

Liquid-Liquid Extraction, Gas Chromategraphic/
Mass Spectrometric Method®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®

Purge and Trap Gas Chromatographic/Mass
Spactrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atornic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™

2) Digestion, Etectrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method;
Calcutation™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method; Colorimetrié Method;
Calculation™

1) Colorimetric Method®™

2) Extraction, Air-Acetylene Flame Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® %ﬂ")}

37 Cyanide...

W=
adudt dsuafiy Ahased

37 | Cyanide 1) Distillation, Titrimetric Method®™
2) Distillation, Colorimetric Method®™

38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic
Method®

39 DDD 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod!®

40 DDE 1) Liquid-Liquid Extraction, Gas Chromatographic
Method®@
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

41 DDT 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

42 Dibenz(a,hjanthracene Liquid-Liquidl Extraction, Gas Chromatographic/
Mass Spectromietric Method™

43 Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

44 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®

45 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

46 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

47 3,3"-Dichlorobenzidine Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

48 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method@

49 1,2-Dichloroethane

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method®® % f
i D

50 1,1-Dichloroethylene...
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50 1,1-Dichloroethytene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

51 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®

52 trans-1,2-Dichloroethylene Purge and Trep Gas Chromatographic/Mass
Spectrometric Method™ ‘

53 2,4-Dichlorophenot Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

54 1,2-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

55 1,3-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

56 1,3-Dichloropropene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

57 Dieldrin 1) Liqujd-Liquid Extraction, Gas Chromatographic
Method®
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

58 Diethyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

59 2,4-Dimethyiphenol Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method™

60 2,4-Dinitrophenol Liquid-Liquid E)étraction, Gas Chromatographic/
Mass Spectrometric Method®

61 2,4-Dinitrotoluene Liduid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

63 Di-n-Octyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

64 Endosulfan 1) Liquid-Liquid Extraction, Gas Chromatographic

(1 I
Method -5'

#suais

359aTzd

65

66

67

68

69

70

71

72

73

74

75

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

o.-HCH

B-HCH

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

Purgé and Trap Gas Chromatographic/Mass
Spectromettic Method®

Liquid-Liquid Extraction, Gas
Chromatographic/Mass Spectrometric Method!@
Liquid-Liquid Extraction, Gas
Chromatographic/Mass Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic

Method™ ? m\};l

2) Liquid-Liquid...

2) Liquid-Liquid...
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76

77

78

79

80

81

82

83

84

85

86

-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganease

Mercury

Methanol

Methoxychlor

Methyl bromide

2) Liguid-Liquid Extraction, Gas Chrbmatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ *

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spe&rometric Method™ )
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatogtaphic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method®

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectromettic Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method ©

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic
Method!™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method! ?{W\}J

87 Methylene chloride...

dduit asuaRy s
87 Methylene chloride Purge and Trap Gas Chromatosraphic/Mass
Spectrometric Method™
88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™@
89 2-Methylnaphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
90 Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
92 Nickel 1) Digestion, Direct Air-Acetylene Flame Method[4]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupted Plasma
Spectrometric Method™
93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
95 N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas
Chromatographlc/Mass Spectrometric Method®™
96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic
- PCB-1016 Method™
- PCB-1221
- PCB-1232
- PCB-1242
- PCB-1248
- PCB-125¢
- PCB-1260
97 Pentachlorophenot Liquid-Liquid Extraction, Gas Chromatographic
Method™
5 (41
98 pH Electrometric method 3””?}

99 Phenanthrene...
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99

100

101

102

103

104

105

106

107

108

109

110

Phenanthrene

Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachleroethylene

Toluene

TPH (CsCa)

TPH (Cog-Cag)

TPH (Co16-Cas)

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Distillation, Chloroforn Extraction Method™
2) Distillation, Direct Phatometric Method!™
3) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestlon, Inductively Coupled Plasma
Method®
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasrna
Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™®
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method122%
1) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method™2!
2) Separatory Funnel Liquid-Liguid Extraction,
Gas Chromatographic/Mass spectrometric
Method®?!
1) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®2! %\ (YY‘DJ

/
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2} Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass spedrometric
Method?®?
111 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
112 1,1,1-Trichloroethane

113

114

115

116

1z

118

119

120

121

122

123

124

1,1,2-Trichloroethane
Trichloroethylene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
1,3,5-Trimethylbenzene
Vanadium

Vinyl acetate

Vinyl chloride I
m-Xylene

o-Xylene

p-Xylene

Xylene (Total)

Purge and Trap Gas Chromatographic/Mass
Speetrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ :
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

Digestion, Inductively Coupled Plasma
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrornetric Method®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™ % })
(Y

2) Separatory...

125 Zinc ...
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1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestlon, Electrothermal Atomic Absorption
Spectrometric Method®

3) Digestion, Inductively Coupled Plasma
Spectrometric Method®

04 #) 9%
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Antimony

Arsenic

Beryllium

Cadmium

Carbon monoxide

Chlorine

Chromium

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

1) Isokinetic Sampling, Digestion, Hydride
Generatlon/Atomic Absorption Spectrometric
Method™

2} Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®

Instrumental Analyzer Method™

1} Absorption Sampling, lon Chromatographic
Method®

2) Isokinetic Sampling, lon Chromatographic
Method™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method® ?m\[;[

10

11
12

13

14
15

16

17

18

Cobalt

Copper

Cresol

Dioxin/Furans

Hydrogen chloride

Hydrogen Fluoride

Hydrogen Sulfide
Lead

Manganese

Mercury

Nickel

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®!

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®!

Adsorption Sampting, Gas Chromatographic
Method!®

‘Isokinetic Sampling!®

1) Absorption Sampling, lon Chromatographic
Method!®

2) Isakinetic Sampling, lon Chromatographic
Method™

1) Abserption Sampling, lon Chromatographic
Method™

2) isokinetic Sampling, lon Chromatographic
Method®

Absorption Sampling, lodometric Method®
1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method!™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®!

Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorptlon Spectrometric Method®

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method™

2) Isokinetic Sampling, Digestion, Inductively -

Coupled Plasma Method® %m@}

8 Cobalt...

19 Opacity...
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21

22

23

24

25

26

27

Opacity
Oxides of Nitrogen

Selenium

Sulfur dioxide

Sulfuric acid

Total Suspended Particulate

Vanadium

Xylene

Ringelmann’s Method@
1) Absorption Sampling, Phenaldisulfonic acid
Method™®

2} Absorption Sampling, lon Chromatographic
Method™

3) Instrumental Analyzer Method®

1) Isekinetic Sampiling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™ .

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

1) Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

2) Absarption Sampling, Barium-Thorin Titrimetric
Method!®

3) Instrumental Analyzer Method®

lsokinetic Sampling, Barium-Thorin Titrimetric
Method™

Isokinetic Sarmpling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Gravimetric Methad®

2) Paired Train, Isokinetic Sampling, Gravimetric
Method®

Isokinetic Sampling, Digestion, inductively Coupled
Plasma Method™

1) Adsorption Sampling, Gas Chromatographic
Method™

2) Adsorption Sampling, Gas Chromatographic/
Mass Spectrometric Method™

3!
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Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Methodt69:22

2) Waste Extraction, Separatory Funnel
Liquid-Llquid Extraction, Gas Chromatographic/
Mass-Spectrometric Method!t4927

3) Soxhlet Extraction, Gas Chromatographic
Method™°?#2

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2?

1) Waste Extraction, Digestion, Hydride
Generation/Atamic Absorption Spectrometric
Method 614!

2) Waste Extractlon, Digestion, Inductively
Coupled Plasma Method5149

3) Digestion, Hydride Generation/Atomlc
Absorption Spectrometric Method4!

4) Digestion, Inductively Coupled Plasma
Methodl"

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Methodﬂ,ﬁ,lﬂ

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method! 14

3) Digestion, Hydride Generation/Atarmic
Absorption Spectrometric Method™1

4) Digestion, Inductively Coupled Plasma
Method!4

1) Waste Extraction, Digestion, Flame Atornic

Absorption Spectrometric MethodH 645 ‘
s

2) Waste Extraction...
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Beryllium

Cadmium

Chlordane

Chromium

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!t544

3) Digestion, Flame Atomic Absorption
Spectrometric Method 19!

4) Digestion, Inductively Coupled Plasma

Method14 )

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!614

2) Digestion, Inductively Coupled Plasma
Method™4

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method(1:6151

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Methodt619

3) Digestion, Flame Atomic Absorption
Spectrometric Method™!

4) Digestion, Inductively Coupled Plasma
Method

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method22!

2) Waste Extraction, Separatory Funnel .
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method927!

3) Soxhlet Extraction, Gas Chromatographic
Method1022 '

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1027

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!6:45!

2) Waste Extraction, Digestion, Inductively

Coupled Plasma Methodf644 3\

dduil Bhased
3) Digestion, Flame Atomic Absorption
Spectrometric Method! 14!
4) Digestion, Inductively Coupted Plasma
Methodl14)
9 Chromium (1)

10

11

12

Chromium (VI)

Cobalt

Copper

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrormnetric Method; Waste
Extraction, Colorimetric Method;
Caleulationtt61517

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method; Waste Extraction,
Colorimetric Method; Calculation[644170

3) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation#1547

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method:;
Calculationt™814171

1) Waste Extraction, Colorimetric Method?
2) Alkaline Digestion, Colorimetric Method®1
1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method®514

2) Digestion, Inductively Coupled Plasma
Methodt14

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method:615

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!514

3) Digestion, Flame Atomic Absorption
Spectrometric Method!™19

4) Digestion, Inductively Coupled Plasma

Method!™¥ 3 (Y"\,D“

3) Digestion...

13 2,4-D...
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14

15

16

24-D

DDD

DDE

DoT

1) Waste Extractioni, Gas Chromatographic/Mass
Spectrometric Method*#?

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method?®

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Methodl*22 )

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/

| Mass Spectrometric Method(*?"

3) Soxhlet Extraction, Gas Chromatographic
Methodlt%2

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*%?7

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extractlon, Gas Chromatographic
Method®922

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?7!

3} Soxhlet Extraction, Gas Chromatographic
Method022

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2027!

1) Waste Extraction, Separatory Funnet
Liquid-Liquid Extraction, Gas Chromatographic
Method%22

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method#27

3) Soxhlet Extraction, Gas Chromatographlc
MethodH0?2

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%2"

o w o
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17 Dieldrin...

17

18

19

20

Dieldrin

Endrin

Heptachlor

Lead

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!#22

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™%27

3) Soxhlet Extraction, Gas Chromatographic
Method922

4} Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method27

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!*2

2) Was‘te Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method 271

3) Soxhlet Extraction, Gas Chromatographic
Method!1°?2

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%27

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method®>22

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method*271

3) Soxhlet Extraction, Gas Chromatographic
Method!022

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?®27

1) Waste Extraction, Digestion, Flame Atomic -
Absorption Spectrometric Method5

2) Waste Extraction, Digestion, Inductively
Coupled Plasma MethodL614 %W)

3) Digestion..
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21

22

23

Lindane

Mercury

Methoxychlor

3) Digestion, Flame Atomic Absorption

Spectrometric Method1%

4) Digestion, Inductively Coupled Plasma
Method™®

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!924

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method#27

3) Soxhlet Extraction, Gas Chromatographic
Method(t022

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodl1%27

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!1#

2) Waste Extraction, Digestion, inductively
Coupled Plasma Method®6441

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!™

4) Digestion, Inductively Coupled Plasma
Method"14

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method™#22

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method*?1

3) Soxhlet Extraction, Gas Chromatographic
Method(1022

4) Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method!1027] %{N’)f

P

24 Molybdenum...
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24 Molybdenum 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method®624
2) Digestion, Inductively Coupled Plasma
Method!"14
25 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absorptlon Spectrometric Method6151
2) Waste Extraction, Digestion, inductively
Coupled Plasma Method!t614
3) Digestion, .Flame Atomic Absorption
Spectrometric Method(9
4) Digestion, Inductively Coupled Plasma
Method14
26 Polychlorinated Biphenyls 1) Waste Extraction, Separatory Funnel
- Aroclor 1016 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1221 Method-923!
- Aroclor 1232 2) Soxhlet Extraction, Gas Chromatographic
- Aroclor 1242 Methodll!0:2%]
- Aroctor 1248
- Aroclor 1254
- Aroclor 1260
27 Pentachlorophenot 1) Waste Extraction, Gas Chrormatographic/
Mass Spectrometric Method!25!
2) Ultrasonic Extractlon, Gas Chromatographic/
Mass Spectrometric Method®3
28 | pH Electrometric Method[®:#2
29 Selenium

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Sbectrometric
Methodll,G,ZD]

2) Waste Extraction, Digestion, Inductivety
Coupled Plasma Method619

3) Digestion, Hydride Generation/Atoric
Absorption Spectrometric Method!"2! )J

4) Digestion...
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31

32

33

34

Silver

Thalllum

Trichloroethylene

Vanadium

Zinc

4) Digestion, Inductively Coupled Plasma
Method™

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method™61%

2) Digestion, Inductively Coupled Plasma
Method™4!

1) Waste Extraction, Digestion, Inductivety
Coupled Plasma Method414

2) Digestion, Inductively Coupled Plasma
Method™1¥

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method!t1224

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!221

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method®&!4

2) Digestion, Inductively Coupled Plasma
Method*4

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™51%]

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 1419

3) Digestion, Flame Atomic Absorption
Spectrometric Method*%)

4) Digestion, Inductively Coupled Plasma
Method (4
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Acenaphthene

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!t#"

10

1

12

13

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzo(Kfluoranthene

Benzoic acid

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method24]

1) Ultrasonic Extraction, Gas Chromatographic

Method(*?4

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method(*427

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1927]

1) Digestion, Hydride Generation/Atomic

Absorption Spectrbmetric Method€

2) Digestion, Inductively Coupled Plasma

Method!™4!

1) Digestion, Hydride’ Generation/Atomic

Absorption Spectrometric Mathod!™!¢!

2) Digestion, Inductively Coupled Plasma

Method™¥

Ultrasonic Extraction, Gas Chromatographic

Method 124

1) Digestion, Flame Atomic Absorption

Spectrometric Method%

2) Digestion, Inductively Coupled Plasma

Method1¥

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method( 027

Purge and Trap, Gas Chromatosraphic/

Mass Spectrometric Method! 2

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method02

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method027)

Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®# _J
b

2 Acetone...

14 Benzo(a)pyrene...
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14 Benzo(a)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®®27
15 Benzo(g,h,)perylene Soxhtet Extraction, Gas Chromatographic/
Mass Spectrometric Method!27
16 Beryllium Digestion, Inductively Coupled Plasma Method?14
17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodl!027
18 Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method!1%27
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!132¢]
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method /1229
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(13.26]
22 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic/
-Mass Spectrometric Method!027
23 Cadmium 1) Digestion, Flame Atormic Absorption
Spectrometric Method!14!
2) Digestion, Inductively Coupled Plasma
Method™!
24 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(!027)
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method!!32¢)
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!326)
27 Chlordane 1) Ultrasonic Extraction, Gas Chromatographic

Method!*22
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method22"
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30

31

32

33

34

35
36

37

38

39

p-Chloraaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenot

Chromium

Chrormium (I}

Chromium (V1)

Chrysene

Cyanide

24-D

ODD

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method027
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!326!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method1326l
Purgée and Trap, Gas Chromatographlc/Mass
Spectrometric Method!324
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methodt127
1) Digestion, Flame Atornic Absorption
Spectrometric Method!!!
2) Digestion, Inductively Coupled Plasma
Method™14
1) Digestion, Flame Atomic Absorption
Spectrometric Method; Colorimetric Method;
Calculationt™ #1517
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculationt?®:1417!
Alkaline Digestion, Colorimetric Method®17
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!027
1) Extraction, Distillation, Titrimetric Method282%301
2) Extraction, Distillation, Colorimetric
Method?8:29:30]
Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method?? '
1) Ultrasonic Extraction, Gas Chromatographic
Methoglitt22
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®27 {{YVF)

7

28 p-Chloroaniline...

40 DDE...



- no -

- e -

At arTuaRy Fonagzd

40 DDE 1) Ultrasonic Extraction, Gas Chromatographic
Methodtt22
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method?!

a1 DDT 1) Ultrasonic Extraction, Gas Chromatographic
Methodi+#2
2) Uttrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!**27

42 Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/Mass'
Spectrometric Method!027

43 Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Methodl(!027]

4a 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*28

a5 1,3-Dichlorabenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*2

46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!226]

47 3,3'-Dichlorobenzidine Soxhlet Extraction, Gas C}\romatographic/Mass
Spectrometric MethodH®?7

a8 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*2%

49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric MethodH*24

50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!t224

51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method®*2

52 tran§-1,2-Dichloroethylene Purge and Trap, Gas Chromatogréphic/Mass
Spectrometric Method!324

53 2,4-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method(1427] % |
7/
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54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method32¢!

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!132¢!

56 1,3-Dichlaropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!329!

57 Dietdrin 1) Ultrasonic Extraction, Gas Chromatographic
Method1?2
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!11:27

58 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method™%2”

59 2,4-Dimethylphenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!t!#4

60 2,4-Dinitrophenol Uttrasonic Extraction, Gas Chromatograbhic/Mass
Spectrometric Method127!

61 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method02"

62 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®023 _

63 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1027

64 Endosulfan 1) Ultrasonic Extraction, Gas Chromatographic
Method122
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!12%

65 Endrin 1) Ultrasonic Extraction, Gas Chromatographic
Method!t:2
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!*+2"!

66 Ethylbenzene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method(*324! %‘[N\Dj
rd

54 1,2-Dichloropropane...

67 Fluoranthene...
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67

68

69

70

71

72

73

74

75

76

77

| Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

Ol-HCH

B-HCH

Y-HCH

Hexachlorocyclopentadiene

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method027

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®927

1) Ultrasonic Extraction, Gas Chromatographic
Method(t1:22

2) Ultrasonic Extraction; Gas Chromatographic/
Mass Spectrometric Method+27

1) Uttrasonic Extraction, Gas Chromatographic
Methodi122

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method™!4"!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%#7!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method32¢)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method325)

1) Ultrasonic Extraction, Gas Chromatographic
Method(*2

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Methoclt27]

1) Ultrasonic Extraction, Gas Chromatographic
Methodi122

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method*27

1) Ultrasonic Extraction, Gas Chrornatographic
Method!!1?2

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!1#7]

Soxhlet Extraction, Gas Chromatographic/Mass

Spectromettic Method027 %—m\—,;]
v

Fduit
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ABRazed

78

79

80

81

82

83

84

85

86

87

88

89

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganease

Mercury

Methanol

Methoxychtor

Methyl bromide
Methylene chioride
2-Methylphenol

2-Methylnaphthalene

Soxhlet Extraction, Gas Chromatagraphic/Mass
Spectrometric Methodli027

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!10:27!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method4%

1) Digestion, Flame Atornic Absorption
Spectrometric Method!1%!

2) Digestion, Inductively Coupled Plasma
Method™14

1) Digestion, Flame Atomic Absorption
Spectrometric Method19)

2) Digestion, Inductively Coupled Plasma
Method 719

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method?!

2) Digestion, Inductively Coupled Plasma
Method*4

Ultrasonic Extraction, Direct Aqueous Injection
Gas Chromatographic Method!!12!

1) Ulirasonic Extraction, Gas Chromatographic
Methodl!22

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectromettic Method®!27

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!32!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methodi22¢!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methodtt:2%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method(*42% 3 )

78 Hexachloroethane...

90 Methyl tert-butyl ether...
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90 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!1%26)

n Naphthalene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!027!

92 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric Method™!
2) Digestion, Inductively Coupled Plasma
Method™4

93 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%27

94 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/Mass

95

96

97

98

99

100

101

N-Nitrosodi-n-propylamine

Pc;lychlorinated Biphenyls
- Aroclor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260

Pentachlorophenol
Phenanthrene
Phenot

Pyrene

Selenium

Spectrometric Method927

Soxhlet Extration, Gas Chrématographic/Mass
Spectrometric Methodl%?!

Soxhlet Extraction, Gas Chroratographic
Method(t02

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method2¥

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method(!%27]

Ultrasonic Extraction, Gas Chromatographlc/Mass
Spectrometric Method!2

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?"

1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method!2® %ﬂ@j

asuaie

ABAased

102

103

104

105

106

107

108

109

110

111

112

113

Silver

Styrene
1,1,2,2-Tetrachtoroethane
Tetrachloroethylene
Toluene

TPH (C5-Co)

TPH (Cog-Cyg)

TPH (Co16-Cas)

1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylene

2) Digestion, inductively Coupled Plasma
Method"1¥

1) Digestion, Flame Atomic Absorption
Spectrometric Method! 1%

2) bigestion, Inductively Coupled Plasma
Method"14!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!t324!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!326]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!>24

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!328]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*21

1) Soxhlet Extraction, Gas Chromatographic
Methodlo:21]

2) Soxhlet Extraction, Gas Chromatographic/
Mass spectrometric Method*%2%

1) Soxhlet Extraction, Gas Chromatographic
Method0:21

2) Soxhlet Extraction, Gas Chromatographic/
Mass spectromettlc Method!024]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method®?329

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!324

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**2

Purge and Trap, Gas Chromatographic/Mass

2) Digestion...

Spectrometric Method13:26] %ﬂ‘@)

114 2,4,5-Trichlorophenol...
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duit Arsuaie Wihasev 4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
114 | 2,4,5-Trichlorophenol Ultrasenic Extraction, Gas Chromatographic/ Wastewater. 23 ed. Washington, DC: APHA, 2017.
Mass Spectrometric Method*2! 5. United States Environmental Protection Agency. Standards of Performance for
115 | 2,4,6-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/ . New Stationary Sources. 40 CFR 60. P.\ppendix A, 2023,
Mass Spectrometric Method!!127) ’ 6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
116 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass Waste Physical/Chemical Methods. SW-846, 2020,
Spectrometric Methodt32 7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
117 | Vanadium Digestion, Inductively Coupled Plasma Method™1% Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soits.
118 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass SW-846 Method 30508, 1996.
spectrometric Method!132! 8. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
119 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Spectrometric Method!328] Method 30604, 1996.
120 | m-Xylene Purge and Trap, Gas Chromatographic/Mass 9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Spectrometric Method13261 Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
121 | oXylene Purge and Trap, Gas Chromatographic/Mass Method 3510C, 1996.
Spectrometric Method!326 10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
122 p-Xylene Purge and Trap, Gas Chromatographic/Mass Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.
Spectrometric Method!328 11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
193 Xylene (Total) Purge and Trap, Gas Chromatographic/Mass Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.
Spectrometric Method(324 12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
124 Zinc 1) Digestion, Flame Atomnic Absorption Waste Physical/Chemical Methods. Purge-and-Trap for. Aqueous Samples. SW-846 Method
Spectrometric Method™ 5030C, 2003.
2) Digestion, Inductively Coupled Plasma 13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Method?14 %’1’”{; ' Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035, 1996.
- 14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
o a:q:swmammwnsm USHAANTENTIEAAWATIY, WA, 2548, Fos msﬁﬁmﬁaﬂﬁqaﬁa Waste Physical/Chemical Methods. inductively Coupled Plasma-optical Emission
'Yaqv*nlu‘l:b'ué":.sqwﬁa;qqsunm. 25 uns1AN 2549, 1@ufl 123 meufitey 119. Spectrometry'. SW—84.6 Metl-.nod 6010D, 2018, | o
2. ATEITNGAMNTIL, USSNNANTEYITIGRATMASIL, WA, 2549, (58e Avuarunanvsi 15. l?Jmted Sta.tes Environmental P"O'fectlc-m Agency. .TESt Methads for Evaluation Solid
afuiidevlunmeisugeenanusememiiedhlsdiniléunaududoms. Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
FrgRvRIUAYY. ¢ BuaAn 2549, Ll 123 apuilimy 1259, R Methf’d 70008, 2007. . |
3_“ RN uanad Ut sEmalne. @:ﬁﬁmiwﬁﬁﬂﬁﬂ. ﬁuﬁﬂ%\,ﬁ 4. A 16. United States Environmental Protection Agency. Test Methads for Evaluation Solid
.y Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption, Borohydride
R 6 Reduction). SW-846 Method 7062, 1994, %,mf

4. APHA 17. United States...



- -

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846
Method 7196A, 1992.

18. United. States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique, SW-846 Method 7470A, 1994,

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique, SW-846 Method 7471B, 2007,

20. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction), SW-846 Method 7742, 1994,

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organlics Using GC/FID. SW-846
Method 8015D, 2003.
- 22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticide by Gas Chromatography.
SW-846 Method 80818B, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) By Gas
Chromatography. SW-846 Method 8082A, 2007.

24. United States Environmental Protection Agency, Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Organophosphorus Compounds by Gas
Chromotography. SW-846 Method 8141B, 2007.

25. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Chlorinated Herbicides By GC Using Methylation
or Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.

26. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas
Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physicél/ChemicaL Methods. SemiVolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018. %ﬁﬁs

B

28. United States...

- R -

28. Unlted States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004,

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedute for Solids and Oils.
SW-846 Method 9013A, 2014. I

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric, SW-846 Method 9014, 2014,

31. United States Environmental Protectionl Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement, SW-846 Method
9040C, 2004,

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004w
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WUy nue/aels
Form NSC/TISI 2

Tufusesiandl  20-LB0026
(Cortficate Nou =

Tususasssuvay

(Certificate of Accreditation)

a'\ﬁﬂﬁ"lu"l'\]ﬁ"l“ﬂ']"lu":uWizi"l’Uﬂmu lﬁﬁnﬁmmig’lmmwﬁ NW.A. bé¢da
(By Virtue of Natlonal Standardization Act B.E. 2551 (2008))

1RIBNTEUNUNNIFIUN AR TR NG
(Secretary-General, Thal Industrial Standards Institute)

asnlususesativiilv

{Issues this certificate to)

a ua

v v v ’ v
Uit drew 1 dheviesufiBinismaseunnudaiinass
{Secat Company Limited, Environmental Laboratory Divislon)
b .

s d
ARELaInN
{Address)

o o P
loma AUUTHAREIUTEUN WVIU9TE LUAUNTD NTULNWUVIUAT
(239 Rimklongprapa Road, Bangsue, Bangsue, Bangkok)

lnsunissusasarnudunse

(Certificate of competence)

o
AUNINTFIURUN AN, evlolbd - lbdbe
(Standard No. TiS 17025-2561 (2018} (ISO/IEC 17025: 2017)

a va

wafmumhlvnmsANEnseves el julinvedeuiasvesufifinsaauiioy

{General requirements for the competence of testing and callbration laboratories)

AUBATNIGIUTOT  VIREEY ome

{Accreditation No. Testing 0394)

Tneilsneazidenamuazveutneilalususes uandlilu QR CODE uag www.tisigo.th
{Details of the scheme and scope of the certificate are shown in QR CODE and www.tisi.go.th)

b w o w
aant a Jui © unAl WA, ogos
(Issue date : 6 December B.E. 2566 (2023)

B

(WeisEAnd wevas)
8N TETRUAMENTTINSAIIRTT UMV

UfjuRTunsunu
.
[ R———— T ———) LAY IATUNNULTATT TUNGANUNYATINNTTY
“Thal Ingustrial Standards tnstitute (TS e,
Dot 20701 1-00T0840 DTV OT 00 .§\M\.\"\:’:-_‘_F/{/,"9__
o PRV 5-.EE E*:E
nsENTREAEIMNGSN AriNAIF AR UNgRATINTY ;//-\"'/:""\e
{Ministry of Industry Thalland, Thal Industrisl Standards Institute) “ :,m\n\“

a o

eazndeaswasveviteluiusasiasfiinng

(Scope of Accreditation for Testing)

o P
TuSusesiaai 24-LB0026
(Certification No. 24-LB0026)

foresufininng uSin dren din deviesufifinemeseuiudauandon
(Laboratory Name) (Secot Company Limited, Environmentel Laboratory Dlvision)
v o
RUIBAUTNITIUTNN agau 0394
(Accreditation No.) (Testing 0394)
L d vy iy od v d o
Quun 02 aaﬂ'LMﬂQLLN'JUVI 30 naAd n.A. 2566 ANUN 8 NUBIBU W.A. 2571
(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) Untll) (8 September B.E.2571 (2028))
3 a va o o 4 d o
anwunmiswiidns M as Ouenaemwn  Odham Oliedeudn Ovianeanud
(Laboratory status) (Permanent) (Site) (Temporary) (Moblle) (Multisite)
arvmnianagau FUNTNAFADY a%“ﬂﬂﬁaU
(Field of Testing) (Parameter) (Test Method)
adawandou
(environmental fleld)
1. duashide - Tavizwiln
{water and wastewater) (heavy metals)
o @1TVY - Standard Methods for the
(Arsenic, As)

0.000 5 mg/L i3 0.090 0 meg/L

- i‘l’\i‘i/l'u‘i
(Arsenic, As)
0.05 mg/L 1 4.50 mg/L

o
o LULTBY
(Barium, Ba)

0.02 mg/L 4 4.50 mg/L

. upAleu
{Cadmium, Cd)

0.01 mg/L fi3 4.50 me/L

. lasfion
(Chromium, Cr)

0.01 mg/L 83 4.50 mg/L

Examination of Water and
Wastewater, APHA , AWWA,
WEF, 239 edition , 2017,

Part 3030 F and Part 3114 C

- Standard Methods for the
Exarmination of Water and
Wastewater, APHA , AWWA,

WEF, 239 edition , 2017,
Part 3030 E and Part 3120 B

O

nsvnagndwnssudinamanasgunindasigaavnTIy
(MInistry of Industry, Thai Industrial Standards Institute)

wihil 1/9




swazdeadvuaryeutwluiusesfosfidnng

(Scope of Accreditation for Tasting)

Tufuseuandl 24-LB0026
(Certification No. 24-L80026)

o o w8 | o o o
atufl 02 sanWiRauiiuf 30 aanAu w.e. 2566 feTuil 8 Aueneu we. 2571
(Issue N.02) (valid from) (30 October B.E.2566 (2023)) (Untl) (8 September B.E.2571 (2028))
) o va o o 4 ) <
aomnwieiifinns M ans Ouenagwdn Odesm Ordoud Ovianeaniud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobite} (Muttislte)
avInIagay UM INAFDY Fvmaou
(Fleld of Testing) (Parameter) (Test Method)
dnAsnaeu
{environmental fleld}
1. thuazinde (so) - Tanewiln - Standard Methods for the
(water and wastewater) (cont.) (heavy metals) Examination of Water and
« VIDIWAY

(Copper, Cu)
0.02 mg/L fia 4.50 mg/L

« W80

(tron, Fe)

0.05 me/L_ i3 9.00 mg/L
.« iz

(Lead, Pb)

0.03 mg/L i 4.50 me/L

« waanila

(Manganese, Mn)

0.01 me/L. §i4 9.00 me/L
. Unifia

(Nickel, NI)

0.01 mg/L s 4.50 me/L
- danzd

(ZInc, Zn)

0.02 mg/L 1 9.00 me/L

Wastewater, APHA , AWWA,
WEF, 237 edition , 2017,
Part 3030 E and Part 3120 B

()

ATENTRARAMNTINAIN LIRS UNER iR AT
(Minlstry of Industry, Thai Industrial Standards Institute)

Wil 2/9

MeazBeadrvuazvoudiwluiuseaio

o o
auun 02

(Issue No.02) (valid from)

(Scope of Accreditation for Testing)

o P
TuSussuand 24-LB0026
(Certification No. 24-L80026)

yE e
oanlifudtufl 30 gaau .. 2566

{30 October B.E.2566 (2023))

o wa

fdfins

o oo o
A97UN 8 AUEIPU WA, 2571
{Untll) (8 September B.E.2571 (2028))

3 a va o o
anmunwisaljifims M ans Owenaawdt  Odhasm Oiadauil Ovaneanuil
(Laboratory status) (Permanent) (Site) (Temporary) (Moblte) {Multislte)
AMINITNATBY FENVINEDY Fvnaou
{Field of Testing) (Parameter) (Test Methad)

aandey

(enviranmental field)

1. vuasindy (se) - Tlof - Standard Methods for the

(water and wastewater) (cont.)

2. Uiy

{workplace)

{Chemical oxygen demand, COD)

100 mg/L fi3 4 000 mg/L

- duazeasTi
(Total dust)
0.10 me/fitter fiv 2.00 mg/filter

- dunzassruiaidn
(Respirable dust)

0.10 mg/fitter £ia 2.00 mg/filter

Examination of Water and
Wastewater, APHA, AWWA,
WEF,237 edition , 2017,
Part 5220 D

- NIOSH Manual of Analytical
Methods (NMAM) , method
0500, 4" edition , 15™
August 1994
(Exclude Sampling)

- NIOSH Manual of Anatyticat
Methods (NMAM) , method
0600, 4™ edition , 15%
January 1998
(Exclude Sampling)

nsswmqmmwnsiua‘hﬂ'm'\ummyuwﬁmﬁmvﬁqmmwniiu
(Ministry of Industry, Thal Industrial Standards Institute)
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(Scope of Accreditatlon for Testing)

Tuusaaauil 24-LB0026
(Certification No. 24-LB0026)

eaudendrviuazveutieluiusaciasufjiRine

o d e od SNl
atun 02 ganWinuaiufl 30 nanAu w.a. 2566 fleiui 8 fiugeru wa. 2571
(Issue No.02) (valld from} {30 October B.E.2566 (2023)) (Untll) (8 September B.E.2571 (2028))
a wa ) o =) o o
anunwiesjiins M oms Oueneeunn  Oasm Clwgeud Ovianeanun
{Laboratory status) (Site) (Temporary) (Mobile) (Muttisite)
#@1vniIvngau FEAITVPEDY ﬁﬁwmaau
(Fleld of Testing} (Parameter) (Test Method)
anndanden
(environmental field)
2. Ui (me) wudu - NIOSH Manual of Analytical
(Benzene)

(workplace) (cont.)

3, Udaeszuneannia
(stack)

1.10 pe/tube fis 420 pg/tube
ngdu
(Toluene)

1.10 pg/tube fiv 420 pe/tube

Winsledu
(Total xylenes)
2.20 pe/tube fi9 840 pg/tube

wwm, wis-ledu
(m, p- Xylene}

1.10 pe/tube i3 420 pe/tube

aosla-lvdy
(o- Xylene)
1.10 pe/tube §d 420 pg/tube

Fanaslnoanlad
(Sulfur dioxide }

1.00 me/L T4 16 000 meg/L
(solution)

Methods (NMAM) , method
1501, 4% edition , 15
March 2003

(Exclude Sampling)

- US.EPA , Code of Federat
Regulations , 40 CFR 60
appendix A, method 6,
July 2019
(Exclude Sampling)

9

Teandengrvnasvautieluiusesiasfifinns

(Scope of Accreditation for Testing)

TuSusesanil 24-LB0026
(Certification No. 24-1L80026)

| vl
Quun 02 aan'lvmmmuﬁ 30 fanAl W.A. 2566

(Issue No.02) (Valid from)

(30 October B.E.2566 (2023))

o oo d o
AUV 8 AUBBU W.A. 2571
(Until) (8 September B.E.2571 (2028))

v a va o &
dgounmionuffiinns M oms Ouenanwin  Odansm Chndoud Ovangan i
{Laboratory status) (Permanent) (Site) (Temporary) (Mobite) {Multisite)
MM INadY WAy Foveaou
(Field of Testing) (Parameter) (Test Method)
Andauandey
(environmental fleld)
3. Yaeaszuiwannia (sia) - ldlasiaurigoslsn - WI-7.2-1-22 based on

(stack) (cont.)

{Hydrogen Auoride)
5 pg/sample fia 400 pg/sample

lalasigunaalse
(Hydrogen chloride)

5 pg/sample §4 400 pe/sample

US.EPA , Code of Federal
Regulations , 40 CFR 60
appendix A, method 26 ,
2019

(Exclude Sampling)

()

AsenTgRAMNSSUATINULATgUNERFTigRAMN T
(Ministry of Industry, Thal Industrfal Standards Institute)
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(Scope of Accreditation for Testing)

Tuusaaiaudl 20-LB0026
(Certification No. 24-LB0026)

o o 1) T | o o d )
atun 02 aaniAwsATuR 30 nanAu w.A. 2566 fieTui 8 Mueey we. 2571
(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) (Unti) (8 September B.E.2571 (2028))
a < < o d d
gomunmiasufiines M amns Muongamin  Odaasn Ohngiouit Owanesand
(Laboratory status) (Permanent) (Site) (Temporary) (Moblle) (Multisite)
AMNIVAADU TEATNAFRY A8waasu
(Fleld of Testing) (Parameter) (Test Method)
amndsonaau
(environmental fleld)
4. ussemanaty - asdunddssvede - WI-7.2-1-24 based on

(amblent alr)

(Volatlle organic compaunds, VOCs)

- AAalsdiy
(Chloroethene)
0.05 pg/m® f4 51.00 pg/m?
(0.02 ppbv i1 20.00 ppbv)

1,30mledu

(1,3-butadlene)

0.04 pg/m® §4 44.00 pg/m?
(0.02 ppbv fia 20.00 ppbv)

Tusluilnu
{Bromomethane)

0.08 pe/m® B 77.00 pg/m?
(0.02 ppbv i1 20.00 ppbv)

avAaDEu

{Acroleln)

0.05 pe/m® §4 45,00 pe/m?
(0.02 ppbv 4 20.00 ppbv)

US EPA , Compendium
Method TO-15,
EPA/625/R-96/010b,
Second edition, January
1999

()

wanBend v asvauteluFusesioaUfjiiinng

(Scope of Accreditation for Testing)

Tufusauavil 24-LB0026
(Certification Mo, 24-LBO028)

wr e | o ar
atuit 02 oonliRawdudl 30 aarax wa. 2566 fiv¥uil 8 fussu wa. 2571
(lssue No.02) (Valid from) (30 October B.E2566 (2023)) {Until) (B September B.E2571 (2028))
anunwvieijuinms  © avs Muanaowit  Odhnsm Oidaui Dwanean it
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) {Mudtisite)
ANTVIREeU TEMIVARBY Fiveageu
(Field of Testing) (Parameter) (Test Method)
AAWINADY
(environmental fleld)
4. ussemeily (ie) - avdurSdssnede - WI-7.2-1-24 based on

(amblent alr) (cont.)

(Volatile organic compounds, VOCs)

» puaslalulnsd
(Aaylonitrile)
0.04 pg/m® v 43.00 pym®
(0.02 ppbv @1 20.00 ppbv)

- laraelsiinu
(Dichloromethane)
0.14 pg/m* to 69.00 ug/m?
(0.04 ppbv i1 20.00 ppbv)

« mivaulada g
(Carbon disulfide)

0.06 pg/m* flv 62.00 py/m?
(0.02 ppbv @1 20.00 ppbv)

- lasmaelsdwu
(Trichloromethane)

0.20 pg/m® fila 97.00 pg/m?®
(0.04 ppbv 1 20.00 ppbv)

« 1,2-lnmaslsdny
(1,2~dichloroethane)
0.08 pe/m>fls 80.00 pg/m>
(0.02 ppbv @1 20.00 ppbv)

US EPA, Compendium

Method TO-15,
EPA/625/R-96/010b,
Second edition, January

1999 ()/

nagnTagREmATIHEiUINAST KR TYigRIRATIY
(Ministry of Industry, That Industrial Standards Institute)
U
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(Scope of Accreditation for Testing)

Tufuseuand 24-LB0026
(Certification No. 24-LB0026)

) T | v d _ ow
atufl 02 sanlinuiiui 30 ganAu WA, 2566 fla¥ud 8 Aueneu wa. 2571
(Issue No.02) {valid from) (30 October B.E.2566 (2023)) (Until) (8 September B.E.2571 (2028))
v aua Pl y d P
daunmiasufjiins M anas Muenaoun  Odansm Oiadouil Owaneaanuin
(Laboratory status) {Permanent) (Site) (Temporary) (Mobile) (Multisite}
aunTivedau TUATIVINADY Tﬁ'wmﬁ‘av
(Field of Testing) (Pararmeter) (Test Method)
adawinden
{environmental fleld)
4. usstnnaaly (@) - @sDunIdTEvIBNE - WI-7.2-1-24 based on
(amblent air) {cont) (Volatite organlc compounds, VOCs) US EPA, Compendium
o luudy
( Method TO-15 ,
Benzene)
0.06 pg/m?® B9 63.00 ugy/m® EPA/625/R-96/010b,
(0.02 ppbv 4 20.00 ppbv) Second edition, January

. AueumnszAaaln
(Carbon tetrachloride)

0.25 pg/m® 4 125 pg/m?
{0.04 ppbv fi4 20,00 ppbv)

o lnsraelsefitiu
(Trichloroethylene)

021 peg/m® B9 107 pg/m?
(0.04 ppbv 4 20.00 ppbv)

. 1,2-lanaslslwwu
(1,2—dIchloropropane)

0.18 pe/m® 3 92.00 pg/m?
(0.04 ppby fis 20.00 ppbv)

. ARTEARelIeiAY
(Tetrachloroethylene)

027 pg/m® fa 135 pg/m®

(0.04 ppbv 1 20.00 ppbv)

1999

()

niami’nqmmwnssmﬁqﬁ'ﬂmummiﬁwunﬁmﬁmﬁqmawniiu
(Ministry of Industry, Thal Industrial Standards Institute)
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(Scope of Accreditation for Testing)

w P
TuSusaaiawf 24-LB0026
(Certification No. 24-LB0026)

o o v e
avun 02 aan'lwmumuﬁ 30 9@1AY N.A. 2566

(Issue No.02) (Valld from)

(30 October B,E.2566 (2023))

@ o
flafudl 8 Mueeu we. 2571

(Until) (8 September B.E.2571 (2028))

3 a va d o
anwnmiesufiinns M ons Muanaewd  Ddasm Chndauit Oveneaait
(Laboratory status) (Site) (Temporary) (Moblle) {Multisite)
anIvnday FEUNIVINGDU "TS’VIWGEIU
(Fleld of Testing) (Parameter) (Test Method)
aAnndIndon
(environmental fleld)
4. yssenmevint () - asduvidsswedie - WI-7.2-1-24 based on

(amblent air} (cont)

(Volatile organic compounds ,VOCs)
o 1,2-00Tusludmu
(1,2-dlbromoethane)
0.31 pg/m® e 153 pg/m?
(0.04 ppbv A1 20.00 ppbv)
. 1,1,2,2-anszRanlsamu
(1,1,2,2-tetrachloroethane)
0.69 pg/m® fla 137 ygm’
(0.10 ppbv 4 20.00 ppbv)
. wulamaelsd
(Benzyl chloride)
0.52 pg/m® §a 103 ug/m?
(0.10 ppbv fi1 20.00 ppbv)
. 14-laraslsiuudu
(1,4-dichlorobenzene)
0.24 pg/m® G4 120 ug/m®
(0.04 ppbv 1 20.00 ppbv)

US EPA , Compendium

Method TO-15,
EPA/625/R-96/010b,
Second edition, January

1999()/

nsswswqmmwniiuﬁ'lﬁ'nmummigwwﬁﬁﬁ' N‘/TQNH"IMﬂﬁlI
(Ministry of Industry, Thai Industrial Standards Institute)
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