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THAL %i‘éif%%ﬁ?‘@?ﬁ%‘%*?ﬁ%‘ TECHRIC LIMITED
usun inadadvioadouing Siin

CONTROL UNIT CALIBRATION

( Metrie units , mm )

Date 10-Mar-22 Initial Final Average
Barometric press, Pb | 755.0 756.0 755.5 minHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Consele No. M50-07 Serial No.f 913428

Metering System ID Model. §-110

DGM Number 1317 Correction factor(Yr) 0.982

DGM Model SK25EX Last Calibration Data] 01-Jun-21
Orifice Ref . | DGM Temperature (' C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH Volume VvV, |DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 | V_ Liters | Liters T, T, T,
15.00 100.00 99.91 28.00 | 28.00 | 28.00 | 28.00 8.17 0.9815 47.8158
25.00 100.00 99.82 | 28.00 | 28.00 | 28.00 | 28.00 6.32 0.9814 47.7345
50.00 100.00 99.56 28.00 | 28.00 | 28.00 | 28.00 4.45 0.9816 47.4461
80.00 100.00 99.42 | 28.00 | 28.00 | 29.00 | 28.50 3.50 0.9817 47.0193
100.00 100.00 99.22 | 28.00 | 28.00 | 29.00 | 28.50 3.13 0.9818 47.0952
Average 0.9816 47.4222
Dued Date of Calibrate 10-Mar-23
T 4
Calibrated by : Approved : j" Yeo o |
7

(

Thai Environmenial Technic Limited

16 Soi Ramkhamhaeng 145 Khwaeng Khet Saphan Sung  Bangkok 10240 Thailand

@ Tel : -66(0)2373-779% Auto) Fax : +66(0)2373-7979 @ admin@tetl 995 com € www.1et1995.com







Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Atmospheric Pressure:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) -‘Qﬁ//;ﬁ,
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ﬂ%

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

Certificate of Calibration

Digital Barometer

Lutron
PHB-318
B011414
No.7

Used ltem
06 May 2022
11 May 2022

2205-0152WSC
(23 +2)°C

(50 + 15 ) %

1008 mbar

///:\\\\
o, N
@mn

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No. : 22P1748
Page: 1o0f2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Submitted by: Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument

1) Digital Manometer

Model
767367

Certificate No.
22P396

Due Date
08 Feb 2023

Serial No.
91R724799

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 7.50062 mmHg

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

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

6.This instrument was installed in vertical orientation and center of connector was used as the reference level.

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suksan Khankaew
12 May 2022

Approved Signatory :

Attope| P.

[ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
[A‘ Attapol Panurach

p 0287406



Cert.No.: 22P1746

Page: 2 0f 2
Result of calibration:- Without adjustment Range : 730 mmHg to 790 mmHg
Function:- Absolute Pressure Measurement Resolution : 0.1 mmHg
Increasing Pressure
Applied Pressure (mmHg) | 730.85 | 740.85 | 750.85 | 760.85 | 770.85 | 780.85 | 790.85
UUC* Indication (mmHg) 731.8 741.9 751.8 761.9 771.8 781.8 791.9
Error (mmHg) 0.95 1.05 0.95 1.05 0.95 0.95 1.05
Decreasing Pressure
Applied Pressure (mmHg) | 790.85 | 780.85 { 770.85 | 760.85 | 750.85 | 740.85 | 730.85
UUC* Indication (mmHg) 791.9 781.9 771.8 761.9 751.9 741.9 731.9
Error (mmHg) 1.05 1.05 0.95 1.05 1.05 1.05 1.05
The uncertainty of measurement was + 0.27 mmHg
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
-00o0-
Attapol .

a 1106634



Equipment :
Manufacturer:
Model :

Serial No.:

D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

SN,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) \%/:;’/,,
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES FEI=NIhGE
534/4 PATTANAKARN ROAD $0I 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %,/

s kg
NSC-TISHTIS7025
CALIBRATION 0008

/" it u\“\\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 fl

Certificate No. : 227329

Certificate of Calibration Pages 10f2

Digital Thermomster With Sensor
This certificate may not be reproduced other than in full,

Digicon
except with the prior written approval of the head of
DP-52 Corporate Services 3: Equipment Calibration and Testing Services.
1.411636
No.11
Used item

01 February 2022

15 February 2022
to 23 February 2022
2202-0015DSC

(25 £3)°C

Submitted by: Thai Environmental Technic Limited

1/6 Boi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

(50 £ 20) %

Procedure used: Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with
industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller and comparison
with Standard Thermocouple (Type R/S) into high temperature furnace.

The temperature scale used was based on TS3-80,

Condition of this resuit of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Digital Thermometer 1529 AB6176 2111248 16 Nov 2022
2} industrial Platinum Resistance Thermometer 5627 739437 2111248 16 Nov 2022
3) Digital Thermometer 1629 A4B760 211912 07 Sep 2022
4) Industrial Platinum Resistance Thermometer 5627-12 571974 211812 07 Sep 2022
5) Digital Multimeter 2700 4016315 EE-0108-21 14 Oct 2022
6) Standard Thermocouple Probe (Type 8) 5650-20 9569 TT-0037-21 02 Apr 2022

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

e

[ ]Phalinee Prabpaipal

Calibrated by :
lssue Date :

Thatchanan Chankong
25 February 2022

Approved Signatory :

[ ]Chatchawan Khunpiluek
[ +] Wanlop Larpkurn




" Result of Calibration:- Without Adjustment

Function: Temperature measurement for Channel T1
This equipment was connected with Thermocouple Type K 8/N. 11005002 1D No. 11
Dimension of probe : Diameter 8 mm., Length 1030 mm. Sheath material : Stainless Steel

Immersion Standard uuc#
Depth Temperature Reading Error
(mm.) (°C) (°C) (°C)
150 200.0051 200.6 0.5949
150 400.0041 400.2 0.1859
150 600.02 600.6 0.58

UUC™ : Unit Under Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied

Cert. No.: 227329

Uncertainty
of Measurement

(+C)
0.73
1.4
3.1

by a coverage factor k = 2, providing a level of confidence of approximately 85%.
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Certificate of Calibration
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Equipment : Electronic Balance }r%
i
: Manufacturer : Mettler Toledo ;jig

%
Model : AB204 1
Serial No. : 1116392227 o

ID No.: TET.LAB.BALO1 Y

5 e
Sl i

Submitted by : Thai Environmental Technic Limited ?‘}‘f;
1/6 Soi Ramkhamhaeng 145, U
Khwaeng/Khet Saphan Sung, ;;
Bangkok 10240 #

[

o
ol i
ey

it B e O e e e il de S o g,

Location : Balance Room

=S

Received order : 20 April 2022
Calibration Date : 22 April 2022

[
a 5 /g:.’\:l..
T

S

Ambient Temperature : 15°Cto 40 °C fJg

Relative Humidity : 30 % to 90 % : ﬁ
2 s
: Calibrated by : Uthen Kankawi fi%
¢ A
[ Approved by : % ‘ )

=%

e e g™ d o g 46 R ¢ e o A

Approved Signatory %&
( ) Pornthippa Tameyakul :
(/ } Malee Butkruea

() Suwit Imjai
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Issue Date : .6 May 2022
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The Uncertainties are for a confidence probability of approximately 95%

“V_éa!;a L

e N

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert.No.: 22MM27
Page: 2 of 3

Equipment : Electronic Balance

. Condition As-Received :  Used ltem
Reference : 2204-03690C-16
Procedure used :-
Calibration were conducted using in-house calibration proce
measurement method against standard weight.
Condition of this result of calibration

dure CP-OB01 according to direct

1. Reference standard instruments:-
Instruments Model Serial No. iD No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023

librated on date and place of calibration.

2. This certificate is valid only to the item ca
he point specified by customer.

3. This result of calibration was made on requested at t
4. This certificate is not certified for-any commercial transaction.
5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment (*) After Adjustment by External Calibration

i, Range capacity : 0 g to 210 g Resolution 0.0001 g
<7 Before Adjustment : ' =
Balance . Measurement  Coverage iy
Applied Weight Reading Correction Uncertainty Factor
(g) (9) (9) (tmg). (k)
100 99.9981 +0.0019 0.22 2.00
200 199.9957 +0.0043 0.35 2.00 £
| After Adjustment:
" 4. Determination of the standard deviation of weighing machine (n=10) ‘

Applied Weight Standard Deviation

(9) of Reading (g)
100 0.00006
200 0.00007

a 1105863



.- Equipment : Electronic Balance Cert.No.: 22MM27
Condition As-Received : Used ltem Page: 3 of 3

Reference : 2204-03690C-16
. Result of calibration jhodhodlioghe

. 2. Effect of off center loading J v 909
, A mass of 100 g was placed to various position on the pan. S . : < @
~ The weighing machine reading error obtained is given in the table Front Front Front
‘ Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (g) (g9) (g9) (g) (g9)
-0.0003 -0.0003 -0.0003 -0.0004 0.0000 0.0003

- 3. Departure from nominal value

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (9) (tmg) (k)
Unload 0.0000 0.0000 0.13 2.09
0.01 0.0099 © +0.0001 0.13 2.09 i
0.1 0.0999 +0.0001 0.13 2.09 '
0.5 0.5000 0.0000 0.13 2.09 t-':"
1 1.0001 -0.0001 0.13 2.09 ,
5.0001 -0.0001 0.13 2.09
10 10.0000 0.0000 0.13 2.09
25 24,9998 +0.0002 0.15 2.06
50 49.9998 +0.0002 0.15 2.05
100 99.9998 +0.0002 0.22 2.00 -
200 199.9997 +0.0003 0.35 2.00

Note : This instrument was adjusted before calibration by weight of Mettler Toledo F1 200. g S/N.: 11119517
Certificate No.: 21M1956

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

-000-
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Thai Environmental Technic Limited
USUN (madadunadanng ina

Portable Gas Calibration Report

Date of Calibration: 5-Jul-22

Manufacturer : E-instruments Ambient Condition
Instrument Model : 4500-8 Temperature (23:5°C):  26.0 °C
Instrument serial no. : 2178 Humidity (5515 % RH):  50.0 % RH
InstrumentID:8 Barometer (mmHg) : © 758.0 mmHg

Standard gas References

Oxygen (05) 27960 Linde August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
D271295 Linde October 12, 2022
D824500 Linde October 11, 2024
Sulfer Dioxide (50,)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

G, (Yovol) meerssesssee b nnesers ; +0.2 % vol PASS
i3.9 i3.9 0.0
0.0 0.0 0.0
NO (ppm) | .{99.0 201.0 2.0 PASS
........ 393.0 395.0 2.0
0.0 00 ......................... 00 ............ +5.0 ppm 0...100 ppm
S0, (ppm) 406.0 404.0 -2.0 +5% measured Value PASS
804; 0 202.0 50 101....5000 ppm
0.0 0.0 0.0
O (ppm) 404.0 403.0 1.0 ' PASS
e e e
f? -

t“ < i
Calibrate by: j{;‘”ljr/ “—"  Approved by : {! ¢ o et ?/
/

Jp—

\w 7

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-79 79 ¢ admin@tet1995.com o www.tet1995.com






O TET

Equipment Type

Personal Pump Calibration Report

Personal Pump/Parameter

Thai Environmental Technic Limited
USHN imaliadunasaning sina

Equipment Range 0.1-7.0 U/min
Calibration Range 0.1-4.0 Umin
Calibration Type Drycal
Calibration S/N 109698
Personal Pump Hi Flow/Low 8 P z
ltem AN 1 AN 2 AT 3 Average Uncertainty
S/N Flow
1. 20120103081 2.0 1.9920 1.9930 1.9940 1.9930 +0.0010
2. 20120103046 2.0 1.9950 1.9970 1.9990 1.9970 +0.0020
3. 20140705049 2.0 1.9890 1.9920 1.9950 1.9920 +0.0030
Calibration Date__19 / 08 / 65
Calibration By Sf5epueo
Remark : Uncertainty Type A = 6 = SD
N
SD = Standard deviation
X = Mean

-1/5-







TE-I— Thai Environmental Technic Limited

VSUN maliagdunadanng 91na

Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter

Equipment Range : 0.1-7.0 Vmin

Calibration Range : 0.1-4.0 U/min

Calibration Type : Drycal

Calibration S/N : 109698

Personal Pump | Hi Flow/Low L 4 2 4

ltem SN Flow AT 1 AN 2 AT 3 Average Uncertainty
1. 20140605017 0.2 0.1998 0.1999 0.1998 0.1998 +0.0001
2. 20111203065 0.2 0.1990 0.1992 0.1994 0.1992 +0.0002
3. 20140505073 0.2 0.1996 0.1995 0.1997 0.1996 +0.0001
4. 20111203071 0.2 0.1992 0.1993 0.1995 0.1993 +0.0002
5. 20120103064 0.2 0.1990 0.1990 0.1990 0.1990 +0.0000
6. 20120202045 2.0 1.9980 1.9980 1.9990 1.9980 +0.0006
7. 201405050104 20 1.9940 1.9960 1.9920 1.9990 +0.0020
8. 20110803042 2.0 1.9970 1.9940 1.9950 1.9950 +0.0015

Calibration Date__23 / 08 / 65

Calibration By ?\/?13499
Remark : Uncertainty Type A = c = SD
Jn
SD = Standard deviation

X Mean

-2/5-







O TET

Equipment Type

Personal Pump Calibration Report

Personal Pump/Parameter

Thai Environmental Technic Limited
UVIHN Mataganasyng a1ne

Equipment Range 0.1-7.0 Umin
Calibration Range 0.1-4.0 /min
Calibration Type Drycal
Calibration S/N 109698
Personal Pump | HiFlow/Low v L P
ltem AT 1 AN 2 AT 3 Average Uncertainty
S/N Flow
1. 20120202031 20 1.9970 1.9980 1.9990 1.9980 +0.0010
2. 20111203056 2.0 1.9960 1.9970 1.9980 1.9970 +0.0010
3. 20140504112 1.5 1.4970 1.4970 1.4980 1.4970 +0.0006
Calibration Date__08 / 09 / 65
Calibration By &/S‘d\iog
Remark : Uncertainty Type A = o = SD

SD
X

Jn

Standard deviation

Mean

-3/5-







1'ET’ Thai Environmental Technic Limited

a v a A @ o @
PVIEHN !ﬂﬂuﬂﬂﬂli')ﬂaﬂu‘lﬂﬂ PING

Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter

Equipment Range : 0.1-7.0 V/min

Calibration Range : 0.1-4.0 V/min

Calibration Type : Drycal

Calibration S/N : 109698

Personal Pump Hi Flow/Low ¥ 4 P L

ltem SN Flow AT 1 ATIN 2 AN 3 Average tUncertainty
1. TET 011 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000
2. TET 012 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000
3. TET 015 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000
4. TET 010 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000
5. 20140505019 2.0 1.9980 1.9970 1.9980 1.9950 +0.0006
6. 20140605001 20 1.9880 1.9890 1.9870 1.9980 +0.0010
7. 20140605003 20 1.9980 1.9980 1.9990 1.9970 +0.0006
8. 20140605013 2.0 1.9970 1.9980 1.9980 1.9980 +0.0006

Calibration Date__15 / 12 / 65

Calibration By ?/”?AD
Remark : Uncertainty Type A = o = SD
n
SD = Standard deviation

X Mean

-4/5-







O TET

Thai Environmental Technic Limited
VIUN madiadanaday ng a1na

Personal Pump Calibration Report

Equipment Type Personal Pump/Parameter

Equipment Range 0.1-7.0 Vmin

Calibration Range 0.1-4.0 /min

Calibration Type Drycal

Calibration S/N 109698

Personal Pump | Hi Flow/Low g 4 L g L 4

ltem N Flow ATIN 1 AN 2 AT 3 Average Uncertainty
1. 101156 2.0 1.9990 1.9960 1.9980 1.9980 +0.0015
2. 20140605026 . 2.0 1.9980 1.9970 1.9980 1.9980 +0.0006
3. 20120103092 0.2 0.1998 0.1997 0.1999 0.1998 +0.0001
4. 20140605015 0.2 0.1998 0.1998 0.1996 0.1997 +0.0001

Calibration Date__ 16 / 12 / 65

Calibration By 3/7‘7‘/9’

Remark : Uncertainty Type A = c = SD

SD
X

=

Standard deviation

Mean

-5/5~







ARCHEMICA

Certificate of Calibration

ICS-1100 : Anion (ID#377)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,LEd.

ICS-1100  S/N:10010987

AS-DV S/N :10010912

w5
ARCHEY

frmes B
®ay gye

54T,

/@%ﬂa@,@m@

Operator Signature ; Date : Sep 30, 2022

{Mr. Channarong Khiao-Un)

Test Engineer




Qualification Report

PM Check list , CM_OQ and PQ
ICS-1100 : Anion (ID#377)
For
Thai Environmental Technic Co., Ltd.
(2" Contract)




Preventive Maintenance Check List



Checklist ICS Preventive Maintenance

Dionex lon Chromatography
Preventive Maintenance Report

| Customer
]{ Thai Environmental Technic Co. Ltd (2" Contract)

Mr.Channarong Khiao-Un

Instrument Detail

ICS-1100 (ID#377)
1CS-1100 10010887

AS-DV 10010812

Consumable Detail

S

AS22 AG22 AERS 500 - -

| Remark: Pressure System g4 910 Column 182 Guard Column uagiane lWauld

Perform By
Archemicd ab Co.,Ltd
K. brronmaR s
Archemica Lab e ) Customer
’?ﬂ/ (/%A / Zo22nct:

Date o Date



Checklist ICS Preventive Maintenance

General ICS Maintenance Checklist

Item Description Result Recommended N.A.
Check Fail replacement
1 Power line 220 Vac X ] Check O
2 Pneumatic Line X O Check ]
3 Pressure outlet 80-100 psi O Check M
4 Barbed fitting and tee fitting X N Check O
5 Crimped and blocked tubing X O Check O
Check Rheodyne Valve for Leak :
6 ® Stator face -] L | Every 12 months [
® Rotor Seal = N Every 12 months L
7 Slider valve for leak O M - X
8 Inspect slider O O - X
9 Inspect port face O O -
10 Inspect pressure bolt ] O -
11 Inspect fitting and ferrule O ] - X
12 Suppressor for leak X 1+ | Check O
13 Cell for leak | Check ]
14 Electronic cable connected X ] Check O
15 Column selection valve for leak O ] - X
16 Inspect all fitting and line X ] Check O
17 Check Eluent reservoir X O Check ]
18 Inspect cap o-ring X ] Check ]
19 Inspect air for leak X M Check |
20 Pump Piston Rinse Seal X D Every 6 months ]
21 Piston Seals | Every 6 months |
22 Pump Lubricate X [:] Check&Lubricate O
23 Front panel test X | Check ]
24 Low limit alarm O Check O
25 | Hilimitalarm [1 | Check ]
26 Sgnductlvﬁy electronic test 160+/-1 53 n Check ]
27 Sg%%l;sggse for suppressor (pk to pk X | Check [
Check column
28 e Check bed support X - Every 6 months O
29 Check pump O Check O
30 Check suppressor X ] Check O
31 Check cell O Check N
32 Check leak sensor X 1 Check ]
33 Flow rate X | Check O
34 System pressure 3 | Check O
35 Detector background X ] Check ]




Chromeleon Operational Qualification
(CM_0Q)



Seq: CHANFOCUSJEAB_locallTET\2nd Con 30-8Sep-2022\CM_0Q

Page 1 of 1
Smp: Parabsanes Runtime: 13/2/2020
SCIENTIFIC
Chromeleon Operational Qualification
General Information
Computer Name (Sarver): TET
Computer Name (Client): TET
Version Number: 6.80 SR8 Build 2623 (156243)
Operator: Mr.Channarong Khiao-Un
General System Suitability Test: Test passed
. Comparison Formats:
All Parameters: Significant Digits: 10
- (Exceptions see below) (They must maich exactly}
Time Related Frac. Coll. Parameters: |Max. Deviation: 0.02s
[The pararmeters are marked with *).]
Reviewer's Signature // Date Operator's Signature // Daie
) Chromeleon {c) 2012 Thermo Fisher Scientific Inc. CM_0OQ / General Information

Version 6.80 Printed: 30/9/2022



Seq: CHANFOCUSJEAB_loca\TET\2nd Con 30-Sep-2022\CM_0Q

Smp: Parabenes

Thermc
SCIENTIFIC

Fisher

Chromeleon Operational Qualification, Part 1
Verification of Selected Results

Calibration Type: LOff

Integration Type: Area

Standard Method: External

Calibration Mode: Total

Auto Recalibrate: ON

Report Variable Peak Name Status

Offset (c0) Methylparabene ok
Ethylparabene ok
Propylparabene ok

Slope (c1) Methylparabene ok
Ethylparabene ok
Propylparabene ok

Correlation Coeffi. Methylparabene ok
Ethylparabene ok
Propylparabene ok

Variance Methylparabene ok
Ethylparabene ok
Propylparabene ok

Std. Deviation Methylparabene ok
Ethylparabene ok
Propylparabene ok

Rel. Std. Dev. Methylparabene ok
Ethylparabene ok
Propylparabene ok

Variance Coeff. Methylparabene ok
Ethylparabene ok
Propylparabene ok

Chromeleon (c) 2012 Thermo Fisher Scientific Inc.

Version 6.80

Page 1 of 3
Runtime: 13/2/2020

CM_OQ / Report Formula_Part_1

Printed:; 30/9/2022



Seq: CHANFOCUSJEAB_locaNTET\2nd Con 30-Sep-2022\CM_0Q

Smp: Parabenes

Fisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 1
Verification of Selected Results

Report Variable Peak Name Status
Calibration Point X Methylparabene ok
Ethylparabene ok
Propylparabene ok
Calibration Point Y Methylparabene ok
Ethylparabene ok
Propylparabene ok
Amount [ng] Methylparabene ok
Ethylparabene ok
Propylparabene ok
Resolution (EP) Methylparabene ok
Ethylparabene ok
Resolution (USP) Methylparabene ok
Ethylparabene ok
Peak Asymmetry Methylparabene ok
(EP/USP) Ethylparabene ok
Propylparabene ok
Peak Asymmetry Methylparabene ok
(AIA) Ethylparabene ok
Propylparabene ok

Chromeleon (c) 2012 Thermo Fisher Scientific Inc.

Version 6.80

Page 2 of 3
Runtime; 13/2/2020

CM_0OQ / Report Formula_Part_1

Printed: 30/9/2022



Seq: CHANFOCUSJEAB_local\TET2nd Con 30-8ep-2022\CM_0CQ
Page 3 0of 3

Smp: Parabenes Runtime: 13/2/2020

SCIENTIFIC

Chromeleon Operational Qualification, Part 1
Verification of Selected Results

Report Variable Peak Name Status
Theoretical Plates Methylparabene ok
{EP} Ethyiparabene ok
Propylparabene ok
Theoretical Plates Methylparabene ok
{USP) Ethylparabene ok
Propylparabene ok
Theoretical Plates Methylparabene ok
{JP) Ethylparabene ok
Propylparabene ok

Test Result: Passed
Reviewer's Signature // Date Operator's Signature // Date
Chromeleon (c) 2012 Thermo Fisher Scientific Inc. CM_0Q / Report Formula_Part_1

Version 6.80 Printed: 30/8/2022



Seq: CHANFOCUSJEAB_loca\TET\2nd Con 30-Sep-2022\CM_0OQ

Page 1 of 7
Smp: Parabenes Runtime: 13/2/2020
S C | E N TIFIC
Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results
Calibration Type:  LOff
Integration Type:  Area
Standard Method: External
Calibration Mode: Total
Auto Recalibrate:  ON
Variable Cateqory | Report Variable Peak Name Status
Sample No. ok
Name ok
Sample Type ok
Position ok
Status ok
Inj.Vol. ok
Dil.Fac. ok
Weight ok
Amount ok
Program ok
Quantification Method ok
Chromatogram Channel ok
No. of Peaks ok
Start Time ok
Signal Min. ok
Signal Max. ok
Signal Dimension ok
Noise 2.1-2.3 ok
Peak Results No. Methylparabene ok
No. Ethylparabene ok
No. Propylparabene ok
Peak Name Methylparabene ok
Peak Name Ethylparabene ok
Peak Name Propylparabene ok
Ret.Time Methylparabene ok
Ret.Time Ethylparabene ok
Ret.Time Propylparabene ok
Chromeleon (c) 2012 Thermo Fisher Scientific Inc. CM_0OQ / Report CM_Part_2

Version 6.80 Printed: 30/9/2022



Seq: CHANFOCUSJEAB_{oca\TET\2nd Con 30-Sep-2022\CM_0Q

Smp: Parabenes

Chromeleon Operational Qualification, Part 2

ermoFisher

SCIENTIFIC

Page 2 of 7

Runtime: 13/2/2020

Most Frequently Used Parameters: Comparison with Expected Results

Variable Cateqory
Peak Results

Chromeleon (c) 2012 Thermo Fisher Scientific Inc.

Version 6.80

Report Variable Peak Name Status
Ret.Dev.(abs) Methylparabene ok
Ret.Dev.(abs) Ethylparabene ok
Ret.Dev.(abs) Propylparabene ok
Ret.Dev.(rel) Methylparabene ok
Ret.Dev.(rel) Ethylparabene ok
Ret.Dev.(rel) Propylparabene ok
Area Methylparabene ok
Area Ethylparabene ok
Area Propylparabene ok
Rel.Area (Total) Methylparabene ok
Rel.Area (Total) Ethylparabene ok
Rel.Area (Total) Propylparabene ok
Height Methylparabene ok
Height Ethylparabene ok
Height Propylparabene ok
Rel.Height (Total) Methylparabene ok
Rel.Height (Total) Ethylparabene ok
Rel.Height (Total) Propylparabene ok
Amount Methylparabene ok
Amount Ethylparabene ok
Amount Propylparabene ok
Concentration Methylparabene ok
Concentration Ethylparabene ok
Concentration Propylparabene ok
Rel.Amount Methylparabene ok
Rel.Amount Ethylparabene ok
Rel.Amount Propylparabene ok
Peak Width (0%) Methylparabene ok
Peak Width (0%) Ethylparabene ok
Peak Width (0%) Propylparabene ok
Peak Width (5%) Methylparabene ok
Peak Width (5%) Ethylparabene ok
Peak Width (5%) Propylparabene ok
Peak Width (10%) Methylparabene ok
Peak Width (10%) Ethylparabene ok
Peak Width (10%) Propylparabene ok

CM_OQ/ Report CM_Part_2

Printed: 30/9/2022



Seq: CHANFOCUSJEAB_loca\TET\2nd Con 30-Sep-2022\CM_0Q

Smp: Parabenes

Chromeleon Operational Qualification, Part 2

ThermoFisher
SCIENTIFIC

Page 30of 7

Runtime: 13/2/2020

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category
Peak Results

Chromeleon (c) 2012 Thermo Fisher Scientific Inc.

Version 6.80

Report Variable Peak Name Status
Peak Width (50%) Methyliparabene ok
Peak Width (50%) Ethylparabene ok
Peak Width (50%) Propylparabene ok
Left Width (0%) Methylparabene ok
Left Width (0%) Ethylparabene ok
Left Width (0%) Propylparabene ok
Right Width (0%) Methylparabene ok
Right Width (0%) Ethylparabene ok
Right Width (0%) Propylparabene ok
Peak Start Methylparabene ok
Peak Start Ethylparabene ok
Peak Start Propylparabene ok
Peak Stop Methylparabene ok
Peak Stop Ethylparabene ok
Peak Stop Propylparabene ok
Peak Start Value Methylparabene ok
Peak Start Value Ethylparabene ok
Peak Start Value Propylparabene ok
Peak Stop Value Methylparabene ok
Peak Stop Value Ethylparabene ok
Peak Stop Value Propylparabene ok
BL-Value Peak Start Methylparabene ok
BL-Value Peak Start Ethylparabene ok
BL-Value Peak Start Propylparabene ok
BL-Value Peak Stop Methylparabene ok
BL-Value Peak Stop Ethylparabene ok
BL-Value Peak Stop Propylparabene ok
Type Methylparabene ok
Type Ethylparabene ok
Type Propylparabene ok
Resolution(EP) Methylparabene ok
Resolution(EP) Ethylparabene ok
Resolution(USP) Methyiparabene ok
Resolution(USP) Ethylparabene ok
Asymmetry(EP) Methylparabene ok
Asymmetry(EP) Ethylparabene ok
Asymmetry(EP) Propylparabene ok

CM_OQ/ Report CM_Part_2

Printed: 30/9/2022



Seq: CHANFOCUSJEAB_loca\TET\2nd Con 30-Sep-2022\CM_0OQ

Smp: Parabenes

Page 4 of 7
Runtime; 13/2/2020

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category
Peak Results

Peak Calibration

Chromeleon (c) 2012 Thermo Fisher Scientific Inc.

Version 6.80

\Report Variable Peak Name Status
Asymmetry(AlA) Methylparabene ok
Asymmetry(AlA) Ethylparabene ok
Asymmetry(AlA) Propylparabene ok
Theoretical Plates(EP) Methylparabene ok
Theoretical Plates(EP) Ethylparabene ok
Theoretical Plates(EP) Propylparabene ok
Theoretical Plates(USP) Methylparabene ok
Theoretical Plates(USP) Ethylparabene ok
Theoretical Plates(USP) Propylparabene ok
Theoretical Plates(JP) Methylparabene ok
Theoretical Plates(JP) Ethylparabene ok
Theoretical Plates(JP) Propylparabene ok
Cal.Mode Methylparabene ok
Cal.Mode Ethylparabene ok
Cal.Mode Propylparabene ok
Auto.Recal. Methylparabene ok
Auto.Recal. Ethylparabene ok
Auto.Recal. Propylparabene ok
Cal.Type Methylparabene ok
Cal.Type Ethylparabene ok
Cal.Type Propylparabene ok
Weights Methylparabene ok
Weights Ethylparabene ok
Weights Propylparabene ok
Offset Methylparabene ok
Offset Ethylparabene ok
Offset Propylparabene ok
Slope Methylparabene ok
Slope Ethylparabene ok
Slope Propylparabene ok
RF-Value Methylparabene ok
RF-Value Ethylparabene ok
RF-Value Propylparabene ok
No. of Points Methylparabene ok
No. of Points Ethylparabene ok

CM_OQ / Report CM_Part_2
Printed: 30/9/2022



Seq: CHANFOCUSJEAB_locaN\TET\2nd Con 30-Sep-2022\CM_0Q

Smp: Parabenes

SCIENTIFIC

Page 5 of 7
Runtime: 13/2/2020

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category

Report Variable

Peak Calibration

No. of Points

No. of Points(disabled)
No. of Points(disabled)
No. of Points(disabled)
Variance

Variance

Variance

Var.Coeff

Var.Coeff

Var.Coeff

Std.Dev.

Std.Dev.

Std.Dev.

Rel.Std.Dev.
Rel.Std.Dev.
Rel.Std.Dev.
Corr.Coeff.

Corr.Coeff.

Corr.Coeff.

Coeff.Det.

Coeff.Det.

Coeff.Det.

Adj. Coeff.Det.

Adj. Coeff.Det.

Adj. Coeff.Det.

SSsS<<<XXX

F(X)
F(X)
F(X)

Chromeleon (¢) 2012 Thermo Fisher Scientific Inc.

Version 6.80

Peak Name Status
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok

CM_OQ / Report CM_Part_2
Printed: 30/9/2022



Seq: CHANFOCUSJEAB_local\TET\2nd Con 30-Sep-2022\CM_0OQ

Smp: Parabenes

Then

tsher

SCIENTIFIC

Page 6 of 7
Runtime: 13/2/2020

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Catedgory
Peak Calibration

Peak Table

Chromeleon (c) 2012 Thermo Fisher Scientific Inc.

Version 6.80

Report Variable Peak Name Status
Residual for Cal.Point X Methylparabene ok
Residual for Cal.Point X Ethylparabene ok
Residual for Cal.Point X Propylparabene ok
Calibration Point Status Methylparabene ok
Calibration Point Status Ethylparabene ok
Calibration Point Status Propylparabene ok
Amount Methylparabene ok
Amount Ethylparabene ok
Amount Propylparabene ok
Peak Tab. Cal.Type Methylparabene ok
Peak Tab. Peak Type Methylparabene ok
Peak Tab. Left Limit Methylparabene ok
Peak Tab. Right Limit Methylparabene ok
Peak Tab. Group Methylparabene ok
Peak Tab. Resp.Factor Methylparabene ok
Peak Tab. Amount Methylparabene ok
Peak Tab. Amnt.Dim Methylparabene ok

CM_OQ / Report CM_Part_2
Printed: 30/9/2022



Seq: CHANFOCUSJEAB_local\TETY2nd Con 30-8ep-2022\CM_0Q

Smp: Parabenes

Chromeleon Operational Qualification, Part 2

SCIENTIFIC

Page 7 of 7

Runtime: 13/2/2020

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category
Peak Purity

Test Rasult:

Report Variable Peak Name Status
PPI Methylparabene ok
PPI Ethylparabene ok
PRI Propylparabene ok
RSD PPI Methylparabene ok
RSD PPl Ethylparabene ok
RSB PPl Propylparabene ok
Match Methylparabens ok
Match Ethylparabene ok
Match Propyiparabene ok
RS8D Match Methylparabene ok
RSD Match Ethylparabene ok
RSD Match Propylparabene ok
Rel.Max at Methylparabene ok
Rel.Max at Ethylparabene ok
Rel.Max at Propyiparabene ok
Passed

Reviewer's Signature // Date

Chromeleon (¢) 2012 Thermo Fisher Scientific inc.

Version 6.80

K/ G B REY "7&/]}79

Operator's Signature // Date

CM_0Q/ Report CM_Part_2

Printed: 30/9/2022



Seq: CHANFOCUSJEAB_local\TET\2nd Con 30-Sep-2022\CM_0Q
Page 1 0of 2

Smp: Parabenes Runtime: 13/2/2020

Fisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 3

Post-Acquisition Steps: Comparison with Expected Results

Calibration Type: LOff

integration Type: Area

Standard Method: External

Calibration Mode: Total

Auto Recalibrate: ON

Channel Name Report Variable Peak Name Status

Extract UV Channel:

EXT230NM Area Methylparabene ok
Area Ethylparabene ok
Area Propylparabene ok
Height Methylparabene ok
Height Ethylparabene ok
Height Propylparabene ok
Base Peak Width Methylparabene ok
Base Peak Width Ethylparabene ok
Base Peak Width Propylparabene ok

EXT290NM Area Methylparabene ok
Area Ethylparabene ok
Area Propylparabene ok
Height Methylparabene ok
Height Ethylparabene ok
Height Propylparabene ok
Base Peak Width Methylparabene ok
Base Peak Width Ethylparabene ok
Base Peak Width Propylparabene ok

Smooth Data:

UV_VIS_1_MA_005_001 Noise (1.9-2.4 min) ok

UV_VIS_1_0OL_051_001 Noise (1.9-2.4 min) ok

EXT290NM_SG_005_010 Noise (1.9-2.4 min) ok

Chromeleon (c) 2012 Thermo Fisher Scientific Inc.

Version 6.80

CM_0OQ /Report_CM_Part_3
Printed: 30/9/2022



Seq: CHANFOCUSJEAB_ locah\TET\2nd Con 30-Sep-2022\CM_0Q

Page 2 of 2
Smp: Parabenes Runtime: 13/2/2020

SCIENTIFIC
Chromeleon Operational Qualification, Part 3

Post-Acquisition Steps: Comparison with Expected Results

Channel Name Report Variable Peak Name Status
Arith. Comb. of Channels:

ADD UV VIS _1_UV_VIS_1 |Area Methylparabene ok
ADD UV VIS 1 _UV VIS 1 |Area Ethylparabene ok
ADD UV VIS 1 UV VIS 1 |Area Propylparabene ok
MUL_UV VIS 1 UV VIS 1 |Area Methylparabene ok
MUL_UV VIS 1 UV VIS 1 |Area Ethylparabene ok
MUL_UV_VIS 1 _UV VIS_1 |Area Propylparabene ok

Test Result: Passed
L&
Y s %dif‘g
S L ATD
fottspnaforis poMNepfro2s
Reviewsr's Signature // Date Operator's Signature // Date
Chromeleon (¢) 2012 Thenmo Fisher Sclentific Inc, CM_OQ /Report_CM_Part 3

Version 6.80 Printed: 30/9/2022



Seq: CHANFOCUSJEAB_local\TET\2nd Con 30-Sep-2022\CM_0Q

Page 1 of 1
Smp: Parabenes Runtime: 13/2/2020
i
SCIENTIFIC
Chromeleon Operational Qualification, Part 4
System Suitability Test: Comparison with Expected Results
Calibration Type:  LOff
Integration Type:  Area
Standard Method: External
Calibration Mode: Total
Auto Recalibrate:  ON
Variable Category | Report Variable Status
88T Test No. ok
Test Name ok
Sample Condition ok
Sample Condition Resuit ok
Test Condition ok
Peak Condition ok
Aggregate Condition ok
Compare Operator ok
Compare Value ok
Result of Compare Value ok
Channel ok
Aggregated Samples ok
List of Aggr. Smp. ok
Result List for Aggr. Smp. ok
Result of Test Condition or Aggregate ok
N.A, ok
Test Resuit ok
Fail-Action ok
Test Result: Passed
/é(g;‘;@ym/gm (2,9//&75/’2022,
Reviewer's Signature // Date Operator's Signature / Date
Chromeleon (¢) 2012 Thermo Fisher Scientific Inc. CM_OQ /Report CM_Part_4

Version 8.80 Printed: 30/9/2022



Seq: CHANFOCUSJEAB local\TET\2nd Con 30-Sep-2022\CM_0Q

Smp: Parabenes

SCIENTI!

FicC

Page 1 of 1
Runtime: 13/2/2020

Chromeleon Operational Qualification, Part 5

Fraction Collection: Comparison with Expected Results

Calibration Type: LOff
Integration Type: Area
Standard Method: External
Calibration Mode: Total
Auto Recalibrate: ON

Variable Cateqory Report Variable Status
Fraction Report Fract. No. ok
Fract. Starttime ¥} ok
Fract. Endtime *} ok
No. of Tubes ok
Position ok
Peak Name ok
No. of Peaks ok
Tube Report Position ok
Tube Starttime *} ok
Tube Endtime ) ok
Max.Tube Volume ok
Peak Name ok
No. of Peaks ok
Fract. No. ok
Fract. Starttime *) ok
Fract. Endtime %} ok
iNo. of Tubes ok
No. of Peaks ok
Test Result: Passed

Reviewer's Signature // Date

Chromeleon (c) 2012 Thermo Fisher Scientific Inc.
Version 6.80

Pt o Q% it ;
%cﬁé@ﬁm vl e,

Operator's Signature // Date

CM_0Q / Report CM_Part_5
Printed: 30/8/2022



Performance Qualification (PQ)

( Anion )



Sequence: PQ_IC_WARM_UP
Sample: Water_ WU

Performance Qualification Rev. 6.10

Page tof 2
Date: 30/8/2022

e Instruments
instrument Name Model Supplier Serial Number, Moduleware
Version

Pump 1CS-1100 Dionex 10010987 1.1.0
Detector IC8-1100 Dionex 10010887 1.1.0
Autosampler AS-DV Dionex 10010912 1.56.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
Chromeleon 6.80 SR8 Build 2623 (156243) Dionex 62483 n.a.

* Accessories

Name Description Lot/ Serial | Exp. Date
Backpressure Tubing ?éqg:;?nq (0.005% 1D PEEK, 13 m n.a. n.a. na.
Blank Water n.a. n.a. n.a.
Sample 1 Nitrate, 5 ppm Thermo 220208 Feb-2023
Sample 2 Nitrate, 10 ppm Thermo 220208 Feb-2023
Sample 3 Nitrate, 25 ppm Thermo 220208 Feh-2023
Sample 4 Nitrate, 50 ppm Thermo 220208 Feb-2023
Sample &5 Nitrate, 100 ppm Thermo 220208 Feb-2023
Sample 8 Nitrate, 1000 ppm Thermo 220208 Feb-2023
Eluent Water Water n.a. n.a.
Autosampler Reservoir A |Water Water n.a. n.a.
Balance Mettler Toledo AB204 1116382227 {n.a.
Temperature Probe - - - -

{C Validation Test Box ~ . _ ~
Ammeter / Multimeter _ R _ R
Customer Signature Date

Chromeleon (¢} DIONEX 2011
8.80 SR8 Build 2623 (156243)

Executor Signature

OQ_PQ_integrated_Validation / Specification



Sequence: PQ_IC_WARM_UP
Sample: Water_WU

Page20f2
Date: 30/9/2022

* Limits
Test Customized Limits | Dionex Recommended Limits
ICS-1100 Conductivity Noise (nS) <=20 <= 2.0
1CS-1100 Conductivity Drift (nS/hr) <=20 <= 20
Injector Precision (Area %RSD) <=1.0 <=1.0
Injector Carryover {Area %;) <= 0.1 <= (.1
1CS8-1100 Detector Linearity (Corr.) >= (.999 >= (3,988
1CS-1100 Detector Linearity (%RSD) <=50 <= 5.0
1CS-1100 Pump Flow Rate Accuracy {mb/min) <= (0,05 <= (.05
‘ CS-1100 Pump Flow Rate Precision {%RSD) <= 2.0 <=2.0

o Additional Information

Customer/Company: Khun.Ketsarin/Thai Environmental Technic Co,.Ltd Date:|30-Sep-2022
Qualification . . e
Executor/Company: Mr. Channarong /! Archemica Period between Qualifications:| 6 months
Next Qualification:| Mar-2023
Bn o JIELIE A1
e Eefet i ‘E}z;i»’ggés
DApRIE 2y ﬁff&/\pé@» :
Customer Signature Date /é G f%? A% ? 7

Chromeleon {c) DIONEX 2011
6.80 SR8 Build 2623 (156243)

Executor Signature Date

0Q_PQ_Integrated_Validation / Specification



Sequence: PQ_IC_NOISE_DRIFT Page 10of 3
Sample: Water ND Date: 30/9/2022

1DIONEY

Performance Qualification Rev. 6.10

Detector Noise and Drift:

s nstruments
Instrument Name Model Supplier Serial Number| Moduleware
Version

Pump 1ICS-1100 Dionex 10010887 1.1.0
Detector 1CS-1100 Dionex 10010887 1.1.0
Autosampler AS-DV Dionex 10010812 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
* Accessories
Name Description Lot/ Serial

X 0.13 mm (0.008") ID PEEK, 13
Backpressure Tubing m (512 n.a.
Eluent Water n.a.
« Additional Information
Customer/Company: Khun.Ketsarin/Thai Environmental Technic Co,.Lid Date:] 30-Sep-2022
Qualification . e
Executor/Company: Mr. Channarong / Archemica Next Qualification: Mar-2023

» Test Results Summary

Test ' Result
IC8-1100 Conductivity

Noise (nS) PASS
1CS-1100 Conductivity Drift

(nS/hr) PASS
Customer Signature Date

Executor Signature Date

Chromeleon {c) DIONEX 2011
6.80 SR8 Build 2623 (156243) 0OQ_PQ_Integrated_Validation / Detector Noise and Drift



Sequence: PQ_IC_NOISE_DRIFT Page 2 of 2
Sample: Water_ND Date: 30/9/2022

e Data for detfector noise

- Segment number Noise, nS
1 0.32
2 0.31
3 0.44
4 0.33
5 0.31
8 0.25
7 0.43
8 0.28
9 0.29
10 0.35
™ 0.33
12 0.31
13 0.39
14 0.32
15 0.33
16 0.36
. 17 0.38
18 0.30
19 0.23
20 0.23
Average, nS 0.3
Limit, nS 2.0
Result PASS
¢ Data for detector drift
20 Minute drift, nS Drift, nS/hr Limit, n8/hr Result
5.5 16.4 20.0 PASS
Customer Signature Date

< Executor Signature Date

Chromeleon (¢) DIONEX 2011
6.80 SRS Build 2623 (156243) 0Q_PQ_Integrated_Validation / Detector Noise and Drift



Sequence: PQ_IC_NOISE_DRIFT Page 3 of 3
Sample: Water_ND Date: 30/9/2022

« Chromatogram of Detector Noise and Drift

0.00200 PQ IC _NOISE DRIFT #1 Water ND ECD 1
’ Qs v S i v T :
T
J . W(\MX’ }j\’w - o .‘»ﬂx‘ff"‘\t i
OAOOOO(}_ ‘ ; . e w,\q& -
: My )
s | b
-0.00125 — ' (RO A W"i ;
] } A :
: " \I‘{W“ %h"\!/\.\lw“{\’fﬂw},h‘n\w«l‘f\
-0.00250 —be AT
4 v\;‘\ .
4 . W“sv’\‘
w0 DOBT B s s Y‘J‘V‘l’w
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0

/é Cor AR ENE 9a@f /3922

Executor Signature Date

Customer Signature Date

Chromeleon (¢} DIONEX 2011
8.80 SR8 Build 2623 (156243) CQ_PQ_Integrated_Validation / Detector Noise and Drift



Sequence: PQ_IC_AS-DV_INJ_PRECISION

Sample: Inj Precision_10

=1D10VE)

Injector Precision:

Performance Qualification Rev. 6.10

Page 1of2
Date: 30/8/2022

» Instruments

. . Moduileware
instrument Name Model Supplier Serial Number Version
Pump 1C8-1100 Dionex 10010987 1.1.0
Detector ICS-1100 Dionex 10010887 1.1.0
Autosampler AS-DV Dionex 10010912 ‘ 1.5.0
Eluent Generator EG40 with n.a, Dionex 10010987 1.1.0
s Accessories
Name Description Lot/ Serial

0.13 mm (0.005" ID PEEK, 13 m
Backpressure Tubing (512" n.a.
Sample 4 Nitrate, 50 ppm 220208
Eluent Water n.a.
* Additional Information
Customer/Company: Khun.Ketsarin/Thal Environmental Technic Co,.Ltd Date:| 30-Sep-2022
Qualification ; . e
Executor/Company: Mr. Channarong / Archemica Next Qualification: Mar-2023
» Test Results Summary
Test Result
Injector Precision (Area
%RSD) PASS

Customer Signature

Chromsleon (c) DIONEX 2011
6.80 SR8 Build 2623 (156243}

Date

,/é (HrAeres P

H

Executor Signature

Date

OQ_PQ_lIntegrated_Validation / Injector Pracision



Sequence: PQ_IC_AS-DV_INJ_PRECISION
Sample: Inj Precision_10

« Data for Injector Precision test

Name - Area
. uS*min
Nitrate
ECD 1

Inj Precision_1 2.810

Inj Precision_2 2.809

Inj Precision_3 2.814

Inj Precision_4 2.808

Inj Precision_5 2.810

Inj Precision_6 2.798

Inj Precision_7 2.804

Inj Precision_8 2.798

inj Precision_8 2.7989

Inj Precision_10 2.796
Average: 2.805

Std. Dev: 0.006

. % RSD: 0.2
’ Limit (%) 1.0
. Result: FASS
Customer Signature Date

Chromeleon {c) DIONEX 2011
6.80 SR& Build 2623 (156243)

Page 2 of2
Date: 30/9/2022

Executor Sighature ADB?@

OQ_PQ_Integrated_Validation / Injector Precision



Sequence: PQ_IC_AS-DV_INJ_CARRYOVER Page 1 of 2
Sample: Carryover Date: 30/972022

Performance Qualification Rev. 6.10

Injector Carryover:
 Instrumentis
Instrument Name Modei Supplier Serial Number Moduleware

‘ Version
Pump 1CS-1100 Dionex 10010987 1.1.0
Detector ICS-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 10010812 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
* Accessories
Name Description Lot/ Serial

} 0.13 mm {0.008" ID PEEK, 13 '

Backpressure Tubing m (512%) n.a.
Sample 8 Nitrate, 1000 ppm 220208
Blank Water n.a.
Eluent Water n.a.
» Additional Information
Customer/Company: Khun.Ketsarin/Thai Environmental Technic Co,.Lid Date:] 30-Sep-2022
Qualification . . .
Executor/Company: Mr. Channarong / Archemica Next Qualification: Mar-2023

» Test Results Summary

Test Resulf
Injector Carryover (Area PASS
%)
K sgermpeass %@ 2022
Customer Signature Date ’ ’

Executor Signature Date
Chromeleon (¢} DIONEX 2011
5.80 SR8 Build 2623 {156243) 0Q_PQ_Integrated_Validation / Injector Carryover



Sequence: PQ_IC_AS-DV_INJ_CARRYOVER

Sample: Carryover

e Chromatogram for Carryover test

Page 2 of 2
Date: 30/6/2022

135 PQ IC AS-DV _INJ CARRYOVER #2 Carryover ECD 1
1.00—
G5G A orrit
: 1 -Nitrate
-0.00~ N\
o X-]  —— e - — min
0.00 0.13 0.25 0.38 0.50 0.83 0.88 1.05
e Data for Carryover test
Name Ret.Time (detected) Area
min uS*min
Nitrate Nitrate
ECD_1 ECD 1
High Level 0.27 52.964
Carryover 0.27 0.015
Water 0.27 0.015
Carryover (%): 0.001
Limit (%) 0.100
Result: PASS
Customer Signature Daie

Chromeleon (¢) DIONEX 2011
6.80 SR8 Build 2623 (156243)

Execuior Signature

Date

OQ_PQ_Integrated_Validation / Injector Carryover



Sequence: PQ_IC_AS-DV_LINEARITY Page 10f2
Sample: Detector linearity 5 Date: 30/8/2022

=] DI0NE

Performance Qualification Rev. 6.10

Deftector Linearity:

* Instruments:
Instrument Name Model Supplier Serial Number Moduleware
Version
Pump IC8-1100 Dionex 10010987 1.1.0
Detector ICS-1100 Dionex 10010987 1. 1.0
Autosampler AS-DV Dionex 10010812 1.58.0
Eluent Generator EG40 with n.a. Dionex 10010887 1.1.0
* Accessories
Name Description Lot/ Serial
. 0.13 mm (0.005") ID PEEK, 13 ‘
Backpressure Tubing m (512 n.a.
Sample 1 Nitrate, 5 ppm 220208
Sample 2 Nitrate, 10 ppm 220208
Sample 3 Nitrate, 25 ppm 220208
Sample 4 Nitrate, 50 ppm 220208
Sample 5 Nitrate, 100 ppm 220208
Eluent Water n.a.
* Additional Information
Customer/Company: Khun.Ketsarin/Thai Environmental Technic Co,.Lid Date:}] 30-Sep-2022
Qualification ; o
Executor/Company: BMr. Channarong [ Archemica Next Qualification: Mar-2023
* Test Results Summary
Test Result
1CS-1100 Detector Linearity
(Corr.) PASS
{CS-1100 Detector Linearity
(%RSD) PASS
K £z onss %r/(‘//’ /éa 2
Customer Signature Date /6 /2 8/6 z

Executor Signature Date
Chromeleon (c) DIONEX 2011
8.80 SR8 Build 2623 (156243) 0Q_PQ_Integrated_Validation / Detector Linearity



Sequence: PQ_IC_AS-DV_LINEARITY
Sample: Detector linearity 5

e Data for Detector Linearity

Page20f2
Date: 30/9/2022

Name Amount Helight
ppm us
Nitrate Nitrate
ECD 1 ECD_1
Detector linearity_1 5.000 5.653
Detector linearity_2 10.000 11.088
Detector linearity_3 25.000 26.698
Detector linearity_4 50.000 50.798
Detector linearity_5 100.000 99.314
e Linearity Plot
110 Nitrate External ECD 1
{Height [uS] /
- // )
80~ //
60—
] /
4 //
o
50 /
N e
) m
G|s1rlsxpp
0 13 25 38 50 83 75 88 100 120
Calibration Type Number of Points Offset Siope
LOff 5 1.373 0.982
Correlation Coefficient % RSD
Linearity: 1.000 1.8
Limit: 0.998 5.0
Result; PASS PASS
A oo esi€ %/éf‘af/mz
Customer Signature Date ’

Chromeleon (¢} DIONEX 2011
8.80 SR8 Build 2623 {156243)

Executor Signature Date

OQ_PQ_Integrated_Validation / Detector Linearity



Sequence: PQ_IC_FLOW RATE Page 1of2
Sample: Water FR Date: 30/6/2022

Performance Qualification Rev. 6.10

Pump Flow Rate Accuracy and Precision Test:

s Instruments

. Serial Moduleware
Instrument Name Modei Supplier Number Version
Pump 1CS-1100 Dionex 10010987 1.1.0
Detector 1C8-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 10010912 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
» Accessories
Name Description Lot/ Serial
Backpressure Tubing 0.13 mm (0.008") ID PEEK, 13 m (512" n.a.
Eluent Water n.a.
Balance Mettler Toledo |AB204 1116392227
» Additional Information
Customer/Company: Khun Ketsarin/Thal Environmental Technic Co,.L Date:y  30-Bep-2022
Qualification ] . e e
Executor/Company: Mr. Channarong / Archemica Next Qualification: Mar-2023

» Test Results Summary

Test Resuit
IC8-1100 Pump Flow Rate

Accuracy (mL/min) PASS
1CS-1100 Pump Flow Rate PASS

Precision (%RS8D)

K tmrnage A f?o oo

Executor Signature Date

Customer Signature Date

Chromeleon {c) DIONEX 2011 »
6.80 SR8 Build 2623 (156243) OQ_PQ_lntegrated_Validation / Pump Flow Rate



Sequence; PQ_IC_FLOW_RATE
Sample: Water_FR

e Data for Pump Flow Rate Accuracy and Precision Test

Page 2 of 2

Date: 30/8/2022

Ambient Temperature (°C) 24
Calculated Eluent| Deviation
Segment Measured Eluent Weight (g) Flow Rate from 1.00 | Limii (mL/min}| Result
(mi/min} mi/min
0 32.776 - - - -
1 37.580 0,965 0.035 0.05 PASS
2 42.401 0.965 0.035 0.05 PASS
3 47.206 0.964 0.038 0.05 PASS
4 51.963 0.954 0.046 0.05 PASS
5 56.735 0.957 0.043 0.05 PASS
Average 0.961 Overall PASS
Standard Deviation 0.005
% RSD 0.5
Limit (%) 2.0
Result PASS
Customer Signature Date A/ {\!‘% N/‘&/’? ox/6 %0 &@/“ 222

Chromeleon {c} DIONEX 2011
8,80 SR8 Build 2823 (156243)

Executor Signature

Date

0OQ_PQ_integrated_Validation / Pump Flow Rate



CERTIFICATE



rations Through

£ o ol BE T el o ’&f%w oz
%ﬁ%%gﬁgé &%é% o1 4 gﬁ@%%ﬁ%ﬁ% Betier Chermistry

Dionex Nitrate OQ/PQ IC Standards Kit
(Set of 6)

Produet Number 060254
Certificate of Analysis

Lot Number 220208

Expiration of Certification
February 2023

The Dionex Nitrate Standard was developed to aid the analysis of anions by lon Chromatography
(IC). The single-ion standard was prepared by the dissolution of high-purity salt in >182 -
megohm deionized water, which was tested by IC for ionic contaminants. The bottle label states
fhe nominal concentration value of the ionic component for informational purposes only. The
actual ion concentration value was determined by Ion Chromatography. The IC system was
standardized using the National Institute of Standards & Technology (NIST), Standard Reference
Material, SRM 3185 (Nitrate Standard Solution). Actual concentration values determined for the
single-ion is listed below. ‘

Dionex Nitrate Standard

Vial# Concentration a1
(wgh) ot
1 507 +£0.03 e
2 1009 £0.04 %
3 2497  £0.13 j
4 4983 £0.13 00 '
5 99.6 +1 )
- 6 996 +3

The concentration value is based a proven reliable method of analysis. The estimated
uncertainties are two standard deviations of the concentration value. The concentration value is
warranted to be stable for one year from the date of manufacture.

The preparation and analyses of the Dionex Nitrate Standard was performed with extreme care
by Thermo Scientific Corporation Consumables Manufacturing Department in Sunnyvale
California.

Dogument Mo, §78680-61 203-Dec-2011

hermnscieniiccomfdivnsy
& 208 Thonme Fisher Seientific e A8 dudde vemirved & e Te propsrty o Thermo Fisher Scisnliie 5

Theva Faher Sclentie o fs sulntinies. Sueninating, teums aid rining are sulgeed 1228 Tan Way
o g, ok 21 prodits ure veltatie fn il Gt Flrase coglt v sl 5ol R0, Bot 3603 Thome Fisher Scizatife,
tegressatativs b el Sunnyeale, CAS408B-3603 Sunmyale, O UShts
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Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph

Preventive Maintenance Checklist

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

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Mainlenance 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 & record
of the preventive maintenance activities,

Caty” E-
¢ % Agilent
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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. ,

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

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

Irportant Customner Web Links

L4

For more information about Agilent Technologies services, please visit our website using the
followirg URL: http:fiwww,agi?em‘cam!awusfprsdastss’cmss§a§}~iﬁstmmeni—sewicesfsewiae«m;aair

The Agilent cemmunitﬁf 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 hitps://community.agifent. com/welcome.

Teaccess Agilent University, visit hitp/ fwwve agitent. com/erossiab/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
hﬁp:f!www;a‘gii@n&{:@m‘ig@ar@hé‘sﬁ?geﬁ.

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

7890B Manuals are also available on Agilent.com:

6 Safety
kﬁg&:fﬁw&&wﬁgﬁem.camfcs:fiibmrymsermamﬁais?gnbiéﬁﬁs%E_,S‘a?:e%@a;;éf

o Installation and First Startup
hitpsy/fwww.agilent.com/es/fbrary/usermanuals/Public/78908, Instaliation. pdf

o Operation Manual
hﬁps:z‘;ww;ag%:em,camf{:s{iﬁm‘fyfvsemaféaa2sf?ﬁ%ﬁc;’?8‘333,.9;}@&’{%&&@@5

o Maintaining Your 6C
hitps://www agilent.comves/iibrary/usermanuals/public/G3430-
90052%2078908_Maintaining%20Cuide pdf

Revision: 2.01, Issued: September 15, 2021 .
Agille Document Number: DOG13618 2 gt T
DE number: 44166,7597222222 , Page % of 9 e Agilent
© Agilent Technologies, Inc. 2021 T
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Service Engineer’s Responsibilities

=  Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

= Only select those pages that relate {0 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™.

s  Check “Ssction not applicable” check boxes to indicate services/tasks not delivered, ag approprizte.

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

¢« Complete the Service Review section together with the customer.

« Complste the fields for page numbers at the foot of each selected page

Complete the total number of pages fieid in the Service Completion section
Ask the customer to sign the Service Completion section including the customer’s and your
signature.

2

]

Additions! Instruction Notes

]

e Check for any active service nofes for this unit. If there are any applicable “Safety” or "Modification
Recommended” SBervice notes, plan 1o implement the changes on this unit before doing any
gualification service.

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

Revisjon: 2.01, issued: September 15, 2021 ;
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DE number: 44166.7597222222 Page Q_ of f}_ %@i? Agilent
© Agilent Technologies, Inc. 2021 T



Aafton
CrossLab

fopme puigit i loaons

Agtlert 7890 G0 Prevertive Malriermnoe Checkilst

System Information

El/ "Check this box if an instrument configuration report is attached instead of completing the table
below.

s f erww

ek
¥

CIv 1 ty%%@; |
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n

e N e A w N

-
=

Preparation

ﬁ Discuss any specific issues with the customer hefore starting,
& Review the instriment logbook for recorded problems and comments.
?f Save instrument control setiings before stariing the procedure.

Perform a general inspection of the systemn for cleaniiness.
o Check for proper installation of parts, assemblies, sensors etc.
Iﬁ Check system for required Installation of compenents, seftings as defined by current Service Notes.
Eﬂ/ Check for required firmware updates and verify with customers if they would like them installed.

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

Revision: 2.01, Issued; September 15, 2021

¥

Agile Document Number: D0013618 o
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Preventive Maintenance Procedure

Clean and inspect G

B Unplug power cord from the power source,
Open GG covers and vacuum/remaove any dust/debris, Pay particular attention to cooling fans.

g inspect Internal connectors for proper contact and placement.
Reconniect Power o the 8C. Power the 80 on and verify the power on self-lest passed.

@/‘ Verify oven motor spins freely and tums on with the oven door closed; off when the door is opened.
Venfy operation of all other fans - the inlet and EPC cooling fans.

:3/ Yerify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

inlet and detector consumable replacement

B{/ Forthe inlets installed, perform inlet maintenance as defined in the 7890 manual — “Maintaining Your
GC” - for the inlei(s) installed.

E{ Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Maode Inlet (MMD), Programmed Ternperature Vaporizer {PTV), Volatiles Interface (V1).

E(' 1f the xnie‘z system is used in Split Mode with viscous sampies, inspect ard clean the gplit vent tube on

o Ee & H T Ay P
B/, the inlet and flush or TEpEce the tubing between the inlet and the e!,nh vert ap.

i the GC includes a Flame lonization Detector {(FID), replace the jet. If the ignitor shows any buildup of
sample or carrosion, replace the ignitor. Exarnine the FID collector and castie assemblies for
contamination — clean as necessary.

Zero Sensors and Lesk test

s 5 R

3%6 Zero all pressure sensors per the procedure in the 7880 “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 uged for the PM.

23/ Record if test passed or failed in the resulis table.

Revision: 2.01, Issued; Septernber 15, 2021

Agile Document Number: D0013618 ' i L
DE nurnber; 44166.7597222222 Page f_ of 5_;[_ {5 Agilent
© Agilent Technologies, Inc. 2021 T
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ALS Maintenance
3 Section NOT applicable

C¥ Check all cabling and configuration settings between GG, tray, and injectors.

a
&’IA Check operation of afl fans.
?A(C&eck syringe for srooth plunger operation.

Vacuum or remove any dust, especially around fans.

Check for smooth operation of the nesdle support - clean if hecessaty

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 systern, 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 oulputs recorded prior io PM.

HAgller
CrossLab

e inviofd o Duoten

& Performa 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 GO,

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.

Revision: 2.01, Issued: September 15, 2621
Agile Document Number: BO013618

DE number; 44166.7597222232
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Signature Page

Service Review

00 Avach available reports/printouts of alf tests to this documentation,
‘Record the Preventive Maintenance service activity in the custorner’s records/logbook.
@/ Update/reset instrument maintenance counters as appropriate.
Eé/ Affix the PM sticker fo the system or instrument logbook based on the customer's request.
Comﬁ%ete the Service Engineer Cominents section if there ark additional cominents.
E&/ Review with the customner this service, paris replaced, and test resulis 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.
3 Describe Smart Alerts tothe customer.
1 install Smart Alerts if requestad.

7890 6C Test Results Table

an‘i‘ detector output | N{A ‘sz; ,f-?*

Back detector output % | ~200% (\4 ' 00%)
AUX detentor output / % 1?{2 b

{ Front infet pressure decay test . Pase ' Wy

_ , » S
Back inlet pressure decay test Pass | Y55

Revision: 2.07, lssued: Septémber 15,2021 )

Agile Document Number: 50013618 . w £ .

DE nurmber: 44166.7507222229 page £ of 1 ~id-Agilent
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7890 Parts List Table

The following kits are recommended for capiliary and purged packed inlets. If this is a general PM and the
customer has a preferrad set of consumables, you may use the customer's consumabies.

Sy

5188-6497

7800A/B

Agllers

Crosslab
oo Bt Do

SSL Gapill {
SSL Capillary Infet PM kit, split 5188-6406 | 7890A/8 I
SSL Capillary Uttra Inert Infet Gold Seal with 5190-6144 7820A/B \
Washer N ' : ‘ N4
SSL Capiilary Ultra Inert Inlet Splitless Liner - 5180-2293 | 78904/B ‘

_Single taper with Glass Wool ) P W‘*
SSL Capiitary Ultra Inert inlet Low Pressure Drop | 5190-2295 { 7890A/B
Split Liner - ' N /}{}
with Glass Wool ’

PP Inlet PM kit 5188-6408 7H90A/B Na
Splitvent trap PM kit, single cartridge (for MML, | 5188-6495 7890A/B i /A
BTV & Vi) N/
MM Cleaning Kit $33510-60820 7890A/B N /5}
| PTV Septumless Head Rebuild Kit  5182-9747 7890A/B N/
PTV Septumiess Head Teflon Guide 5182-9748 7BI0A/B N/
igrittor {glow plug) assembly with O-ring | 19231-60680 | 7850A/8 f

FID Collector Rebuild/Cleaning Kit | G1531-67000 7890A/B N/A

“Standard .011-inch FID Jet for capillary FID base | 61531-80560 7850A/B M /A

“High Temperature .018-inch FID Jet for capillary | G1531-B0620 | 7890A/B 4&

FiD base ; - / &
Standard 0184nch FID Jet for packed colurmm 18710-20110 7880A/8 A
with packed FID bage , ) | A N@
Standard .011-inch FID Jet for capilary column | 19244-80560 1 7890A/B »
with packed/adaptable FID base , - : , T‘[&
High Temperature .018-inch FID Jet for capillary | 15244-80620 7890A/B N,
column with packed/adaptable FID base _ , /@
NPD Jet, universal fit, .01T-nch i G1534-80580 | 7HOUA/B /e
NPD Jet, universal ft, 014-inch ID Extended | G1534.80590 | 7800A/8 N
tip . . , . , '
SSL Capillary Ultra Inert inlet Gold Seal with | 5190-6144 | 7890A/B ' N
Washer ) ] v ' )

- SSL Capiflary Ulira inert infet $piftiess Liner - 8190-2253 7BY0A/B '
Single taper with Glass Wool , A ‘ N é}&
**FD Collector Replacerment Kit, if neaded 81631-67001 7890A/B N /-Q{

Revision; 2.01, lssued: Septermber 15, 2021 ‘
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Service Engineer Commentis

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.

/\:;@af {o 5&40&'{1&% /U/&D déw’ Lﬁ?& féhf*"[f\’ic?\r

ad T j&’fﬁ@"f Mesome_ ..

Service Completion
Serviceteguest number ___ @O‘%{% é’é Date service completed Z%’ ';Q}P Q“?Z’Z
g«f/f Customer signature

Total number of pages in this document A ?ﬁg&g

Aglient signature

Revision: 2.01, Issued: September 15, 2021
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DUE DATE:

RECALIBRATION

November 19, 2022

Environmental

7
Calibration Certification Information
Cal. Date: November 19, 2021 Rootsmeter 5/N: 438320 Ta: 294 K
‘Operator:  Jim Tisch Pa: 763.5 mm Hg
Calibration Model #;  TE-5025A Calibrator s/N: 0068
Vol.nit | Vol.Final | AVol. | ATime ap AH
Run {m3}) {m3) {m3} {min} {mm Hg) {in W20}
1 i 2 1 1.4160 3.2 2.00
2 3 4 1 0.9970 6.4 4,00
3 5 6 1 0.8890 7.8 5.00
4 7 2 i 0.8490 8.7 5.50
5 9 10 1 0.6990 12.8 8.00
Data Tabulation
i Pa )( Tstd )
Vstd Qstd x/ AH( Pstd/\ " Ta Qa A“*( Ta/ Pa)
{m3) {x-axis) {y-axis} Va {x-axis} {y-axis)
1.0140 0.7161 14271 0.9958 0.7033 0.8776
1.0098 10128 2.0182 0.9916 0.5846 1.2411
1.0079 1.1337 2.2564 0.9898 1.1134 1.3875
1.0067 1.1858 2.3666 0.9886 1.1644 1.4553
1.0012 1.4324 2.8542 0.9832 1.4066 1.7551
= 199331 m= 1.24818
QSsTD b= -0,00049 QA b= -0.00030
o r= 0.99999 = 0.99999
Calculations
Vstd=|AVol{{Pa-AP)/Pstd)(Tstd/Ta) Va=1AVol({Pa-AP)/Pa)
Ostd={Vstd/ATime Qa={Va/ATime
For subsequent flow rate calculations: ;
et / Pa_ V Tstd } -
Qstd= 1/m ((JAS(—-—-———-P -2 )(———-—-w.;a ))) Qa= 1/m (,/Aﬁi Taf?a))-b)
Standard Conditions
Tstd: 298.15 = RECALIBRATION
Pstd: 760 mmHg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manhometer reading {in ;-420')

4AP: rootsmeter manometer reading (mm Hgj

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure {mm Hg)

b: intercept

m: slope

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

the Atmosphere, 8.2,17, page 30

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

www tisch-env.com
TOLL FREE: {877)263-7610
FAX: {513}467-9009
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkck Date: 1-Aug-22
ITEM : TSP Serial No: (Wo.37) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperatwre (°C} 1 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.7 Average Temp: {(Peg K} : -

Calibration Qrifice

Male : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept @ -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
a 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response ; Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By — x — ¢

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K -~ ) ~

b .
Pstd = 760 mm Hg Approve By . [ f i{g,,cﬁmw =
For subsequent calculation of sampler flow: v

1/m((D[Sart(298/Tav)(Pav/760)1-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

T — e e e

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel @ +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com & www.tet1995.com






High Volume TSP&PM-10 Calibration Report

Thai Environmental Technic Limited
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Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-Aug-22

ITEM : TSP Serial No: (No.42)

Calibrate By : Pipat

Site Conditions

Corrected Pressure (mm Hg) : 760.0

Temperature (deg K) : 298.0

Corrected Average (mm Hg) : -

Average Temp: {(Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-50254 Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic

Test # (in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.20 1.753 60.0 60.00 Slope : 34.0904
2 9.40 1.538 54.0 54.00 Intercept: 1.6064
3 7.20 1.346 50.0 50.00 Corr. Coeff: 0.9915
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5

Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b]

IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

m = calibrator Qstd slope Calibrate By CE___C
b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K . P ™
Pstd = 760 mm Hg Approve By / f:/%f&,cé{‘\,,&v ~

For subsequent calculation of sampler flow:
1/m((D[Sqrt(298/Tav)(Pav/760)]-b)
MOTE: Ensure calibration orifice has been certified within 12 months of use

e T

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com ¢ www . tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-Aug-22

ITEM : TSP Serial No: (No.24 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {(mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C} : 25.0 Temperature (deg K} : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) ! -
Average Temp (°C) : 32.5 Average Temp: (Deg K) : -

Calibration Orifice

Malke : Tisch Qstd Slope : 1.99331
Model : TE-50252 Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date © 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) {(m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope: 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(HZO(Pa/Pstd)(Tstdfr a))-b] m = sampler slope
IC =I[Sgrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : — = <

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K ~

Pstd = 760 mm Hg Approve By : ! fﬁ:f«f“vﬂé"f-‘“'
For subsequent calculation of sampler flow:

1/m{(D){Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

e oo s e

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-Aug-22
ITEM : TSP Serial No : (No.16 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (ram Hg) @ 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.1 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) {corrected} Linear Regression
1 11.80 1.724 60.0 60.00 Slope : 35.0730
2 9.00 1.505 54.0 54.00 Intercept: 0.6301
3 7.00 1.328 48.0 48.00 Corr. Coeff: 0.9963
4 4.80 1.099 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqgrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
= calibrator Qstd slope Calibrate By = <

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K -

Pstd = 760 mm Hg Approve By Uiy ke 5,
For subsequent calculation of sampler flow: h
1/m{(1)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

jl

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com & www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date: 1-Aug-22

ITEM : PM10 Serial No: (No. 32 Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.1 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-50252 Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By =L

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K ~ 0
1

Pstd = 760 mm Hg Approve By Ve %{;‘o/}ﬁ
For subsequent calculation of sampler flow: :
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com e www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date : 1-Aug-22

ITEM : PM10 Serial No: (No. 39 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) ! 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.5708
2 9.40 1.538 54.0 54.00 Intercept: 1.0693
3 7.20 1.346 50.0 50.00 Corr. Coeff: 0.9926
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : =

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K —
Pstd = 760 mm Hg Approve By /
For subsequent calculation of sampler flow:

1/m((D)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thal Environmental Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : PM1O Serial No: (No. 16 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {(mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) :25.0 Temperature (deg K} : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (imm Hg) : -
Average Temp (°C) £ 30.9 Average Temp: (Deg K) : -

Calibration Orifice

Make: Tisch Qstd Slope : 1.99331
Model : TE-50252 Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,O) {m3/min) (CFM) {corrected) Linear Regression
1 12.30 1.760 60.0 60.00 Slope: 33.7194
2 9.80 1.571 54.0 54.00 ‘ Intercept: 1.5565
3 7.40 1.365 50.0 50.00 Corr. Coeff: 0.9932
4 5.20 1.144 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
= calibrator Qstd slope Calibrate By - = <

= calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K - R
Pstd = 760 mm Hg Approve By Z"(fj"‘vf’}\"w ~J
For subsequent calculation of sampler flow:

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

——

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date : 1-Aug-22
ITEM : PM1O Serial No: (No. 31 Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) 1 760.0
Temperature (°C) : 25.0 Temperature (deg K} 1 298.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Siope @ 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate EC
Test # {in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.754¢6
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By P

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K . o 51
Pstd = 760 mm Hg Approve By : " Y g J
For subsequent calculation of sampler flow: Y
1/m((D[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com o www.tet1995.com
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Thai Environmental Technic Company Limited

Ramkhamhaeng Rd, Khwaeng Hua Mak, Khet Bang Kapi, BKK

Ketsarin Chuayphan WO-01853607
098-289-4096 1of2
Kerkkiat Kerdsil Uvs5084-2022
10-Aug-2022 10-Feb-2023

Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer 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 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 © 2009 PerkinElmer, inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected by
law. PerkinElmer is a registered trademark of PerkinEimer, Inc. All other trademarks and registered trademarks not
owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a particular
purpose. PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use
of this document.
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Component List

LAMBDA365 365K9042909

NA NA NA NA NA

B250 0999

Mar/23

Gray Glass G 1 2926 Mar/23
Gray Glass G2 1 3501 Mar/23
B050-7805
RM-1N2N3N Gray Glass G3 1 2552 Mar/23
Holmium Oxide 1 1085 Mar/23
NA NA NA
NA NA NA
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NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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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.

&

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

Perform general inspection of system for cleanliness.

2. Optical checks:

]

Lamp Alignment/Energy

©

Sample Compartment Windows/Monochromator

]

Mirror and Grating Alignment

&

Cell Holder Alignment

3. Mechanical:
Physical inspection — Please write any comments in the additional comments section.
Grating Drive Mechanism.
Lamp Change Mechanism.

Slit Drive Manual Servo.

4. Performance Test:

D2 Wavelength accuracy




279.05

360.8 360.5 -0.30
459.9 459.7 -0.20
536.2 536.2 0.00

0.0088

<0.02 %T

2963

0.0052

<0.02 %T

31030

0.1202

<1%T

0.002500

+0.002 A

Noise Test @ 700 nm.

0.000000

+ 0.00005 A




0.3487

0.3489

' 0.0002

0.3038

0.3042

0.0004

0.3215

1.0009

0.3229

1.0047

0.0038

0.9795

0.9795

0.0000

1.0302

0.4940

1.0312

0.4979

0.4583

0.4603

0.5058

0.5079
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5. Accessory (where applicable):

Integrating Sphere
Reflecting Attachment
Cell Changer

Sipper

0o 0o o0 oo

Auto Sampler

o

Review:

o]

Review with the customer PM work performed.

&

Review with the customer routine maintenance procedures.

o]

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.

o]
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Additional Comments

Review

The preventive maintenance checks and if applicable performance tests for Lambda UV
have been completed.

This Lambda UV Passes Fails O the preventive maintenance.

Authorized PerkinElmer Representative: Date:
Z Z . 10/Aug/2022
I w (DD-MMM-YYYY)

Authorized Customer Representative: Date:
10/Aug/2022
(DD-MMM-YYYY)
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098-289-4096 1of2
Kerkkiat Kerdsil UV5084-2022
10-Aug-2022 10-Feb-2023

Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer 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 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 © 2009 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, efc. used in this document, even when not specifically marked as such, are protected by
law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks not
owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a particular
purpose. PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use
of this document.







279.05

360.8 360.5 -0.30
459.9 459.7 -0.20
536.2 536.2 0.00

Stay Light.

0.0088 <0.02 %T

2963 0.0052 <0.02 %T

31030 0.1202 <1%T

0.002500

Noise Test @ 700 nm.

0.000000 + 0.00005 A
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5. Accessory (where applicable):

O Integrating Sphere

O Reflecting Attachment
O Cell Changer

U Sipper

L Auto Sampler

6. Review:

8]

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.

[
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ertificate Ot Analysis
Special Gases Mixture

Customer Details

Name: ‘ Address: Customer Tag No.:
Thai Environmental Technic Lid. 1/6 SoiRamkhamhaeng 145,

saphansoong, Saphansaong , Bangkok

10240
Certificate Detalls
Number: 2422/21 Date of Issue: 15-Jun-2021 Expiry date: 15-jun-2023
Material Details
Production Order: 90166058 Material Code: 472400-5K-34 Cylinder No.: ADD8225K
Gas content: 5.23 M Filling pressure: 137.0 bar Valve: CGA6605S
Cylinder Owner: LINDE Cylinder Material: Specira seal Cylinder Size: 401
Laboratory Report

Analytical Result ‘
Component CO:?;‘;;?:QH Analysis Result' Uncertainty? Method of Analysis® Assay Date

Sulphur Dioxide 45.0 ppm 45,1 ppm + 19 relative (6) 1-PB-352 7-Jun & 14-jun-21
Nitric Oxide 45.0 ppm 47.5 ppm + 10 refative (6)1-P8-352 7-jun & 14-jun-21
Other NOX impurity Less than 2.3 ppm
Carbon Monoxide 100 ppm 99.8 ppm + 10 relative (6) 1-PB-352 7-fun & 14-jun-21
In Nitrogen

Reference Standard used in Assoy

Reference Standard Cylinder number Concentration Expity date:

Sulphurt Dioxide D619726 §9.2 0.2 ppm 2-Dec-2022

Nitric Oxide D619726 71.4£0.2 ppm 2-Dec-2022

{arbon Monoxide D619726 70.5:0.2 ppm 2-Dec-2022
in Nitrogen

+  Analytical Instruments used in Assay

Instruinent/Make /Model Analyticat Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet i550 FTIR-502 7-jun-2021
FTIR Spectiometers Nicolet iS50 FTIR-NO 7-May & 11-jun-21
FTIR Spectrometers Nicolet iS50 - FTIR-CO 13-May & 14-Jun-21

Recommend usage condition

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

Comments - S

when reordering, please quote the material number

Note:

1. All tesults expressed n this report are on mole/mole basts, unless otherwise specified. The Assay of this Standad has been perfatmed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 fot the Assay and Certidication of Gaseous Calibration Standards using procedure G1

2. The repotted expanded uncertainty is based on a standard uncertainty multiplied by a coversge factor k=2, providing @ level of confidence of approximately §5%.
The measurement of this matenal is4taceable 1o the S1through the teference gas standard which is raceable to Swiss National Standaid of Mass ot

othes recognised nationat metiology inshitutes.

3. (1) Gas Chuomatography, {2) Paramagnetic Oxygen Analyzet, (3} Elecirochemical Oxygen Analyzes, (4) Bleciiochemical Morsture Analyzer,

(5) Total Hydiotarbon Analyzer, {6) Other - Speailied

Sukanya Parinyasooniorn
Page o1 Signatory for and on behalf of Linde (Thatland) Co., Ltd.

This report shall not be ceproduced except in full PB-ObZ/EG%
. . . P H Ot A 0
USOn Hwd (Ustnalng) $1A {unsu) Linde (Thailand) Public Company Limited Is51/2. 01 Apr 2023

PLC Regriliation no.0307537000785

ROwSRUTEN 010I3IT00NNES

SU 15 UTIMNMOI088 18 2/3 WY 14 ALUMUN-ASTA (UL 6.5 AU 15" Floor, Bangna Tower A, 2/3 1oo 14, Bangna Trad KM, 6.5 Road, Bangkaew
ouE 0. @PsUSINS 10540 st (66) 2338-6100  Tnsans (66) 2338-6333 : Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax {66) 2338-6333
Tsvonwoalnsd : 105 W 5 RUWATAS BUBUNY GnBuingt 24180 Wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Tnsfhurt (66} 38.570-479-93 Tnsans (66) 38.570-323 Thailand, Tel (66) 38.570-479-53 fax (66) 38.570-323
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NOx Analyzer Calibration Report

Calibrate Date : 12-Nov-22 Temperature (°C ) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 758
Brand APT Humidity (50+15 %) : 52.0%RH
Model . 200 E Dilutor . API M700 S/N 625
Serial Number : 1732 (No.5) Zero Air API M701 8/N 1926
Range 500 ppb Standard gas A009628K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb % diff of S
it PPD) T ox T No | No, | Wox NO NO, ’ pan
Zero 0.0 0.9 0.5 0.3 0.0 0.0 0.0 0.0
Span 400.0 378.0 371.0 6.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p.(ppb) : Outpx.lt Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.1 0.0 0.1 0.02 0.000 0.01
100.0 8%.6 98.3 0.9 -1.70 -0.017 1.70
200.0 189.7 199.1 0.5 -0.90 -0.005 0.45
400.0 402.0 401.0 1.0 1.00 0.003 0.25
Average Diff (%) 0.60
Multi Point Calibration
450.0 -
: y = 1.0037x-1.048 -
400.0 e
-~ 350.0
=) /
=8 ;
& 3000 s -
& 2500 -
a ‘ /
§ 200.0 - /u
5 1500 -
< 1000 -
00 E S ——
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
[ f;g/} /[} W g o i
—7i{ (9 Il; ..“7(!;-,2 :li
Calibrate by: }“""’ ,»; e ‘ Approved by : | [y & <z

o

A lanssh ;0o Fufoudd 02/09/15 RUALUUHDSN | QF-QP16-06
Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com
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NOx Analyzer Calibration Report

Calibrate Date : 13-Nov-22 Temperature (°C) : 25°C
Analyzer Type @ NOx Barometer (mmHg) : 75°9-8
Brand APT Humidity (50+15 %) : 52.0%RH
Model 200 E Dilutor . API M700 S/N 625
Serial Number : 393 (No.19) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas A00962 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb - % diff of Span
el ®PY) T Nox | No | No, | Nox | No | No, | P
Zero 0.0 1.8 1.1 0.7 0.0 0.0 0.0
Span 400.0 417.0 410.0 7.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y. p.(ppb) . Outlet Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.2 0.1 0.20 0.001 0.05
100.0 101.5 100.8 0.6 0.90 0.009 0.90
200.0 201.3 200.1 1.6 0.10 0.000 0.05
400.0 401.8 400.2 0.1 0.20 0.000 0.05
Average Diff (%) 0.26
Multi Point Calibration
450.0 e e e S— R . —
: y = 0.9994x + 0.46 -
4000 - e A
U BG0L0 e o s s i o o s e
e : /
L& 3000 - S ——
Coa ! /
i@ 2500
B8 ; /
. § 2000 - s
b2 1500
H c .
. < 1000 - -
200.0 300.0 400.0 500.0
Ref Value{ppb)
/ - Lt poodi o f”;
Calibrate by: \ ,/(/{/\"“’ // . Approved by : f}f sk
77 E
¥
udlun§adi : 00 Sufiousid 02/00/15 wiitunesy | QF-QP16-06

Thai Environmental Technic Limited

e Tel ; +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com e www.tet1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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NOx Analyzer Calibration Report

Calibrate Date : 12-Nov-22 Temperature (°C) : 25°C

Analyzer Type @ NOx Barometer (mmHg) : 759-8

Brand . API Humidity (50+15 %) : 52.0%RH

Model : 200 A Dilutor . API M700 S/N 625
Serial Number : 80 (No.7) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas . A00962 SK

Calibration of Span

Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PPe W) T ox T No | No, | Nox | No | wo, | P
Zero 0.0 1.3 1.1 0.2 0.0 0.0 0.0 .
Span 400.0 382.0 375.0 7.0 400.0 400.0 0.0 6.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p.(ppb) : Outpl‘lt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.1 0.2 0.10 0.000 0.025
100.0 101.5 101.2 0.3 1.20 0.012 1.20
200.0 202.3 201.4 0.9 1.40 0.007 0.70
400.0 402.0 401.0 1.0 1.00 0.003 0.25
Average Diff (%) 0.54
2 Multi Point Calibration
: 450'0 e e e e e e e e o
y=1.0017x + 0.62
4000 - T
i\~ 350.0 4
H £
. & 3000 - I //
g 250.0 -
5 2000 - /m/
= 1500 -
< !
< 1000 -
500 u - - -
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
S - SV J
Calibrate by: = - Approvedby: 7 "
W
A lunsad : 00 ‘Fuﬁmgﬁ?a 02/09/15 wvfuuuHedy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
s Tel 1 +66(0)2373-7793(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com
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NOx Analyzer Calibration Report

Calibrate Date : 11-Nov-22 Temperature (°C) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 759.0

Brand . API Humidity (50£15 %) : 52.0%RH

Model : TML-41-H-02 Dilutor . API M700 S/N 625
Serial Number : 495 (No.23) Zero Air . API M701 S/N 1926
Range . 500 ppb Standard gas - RA009628SK

Calibration of Span

Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb % diff of Span
PP ®Po) 5T Wo | NOs NOX NO NO, ’ P
Zero 0.0 0.7 0.5 0.2 0.0 0.0 0.0 0.0
Span 400.0 407.0 404.0 3.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p-(ppb) : Outpl-xt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.3 0.0 0.30 0.001 0.08
100.0 89.6 89.1 0.5 -0.90 -0.008 0.90
200.0 158.4 1%8.2 0.2 -1.80 -0.009 0.90
400.0 399.1 398.8 0.3 -1.20 -0.003 0.30
Average Diff (%) 0.54
Multi Point Calibration
450.0 -
4000 - y=0.9966x-03
: ' R*=1
& 3000 , e e e e e e e i em ke ot e m ettt bt e e e i b ot st
& 2500 - —
2 :
_E 150.0
< 100.0 - P S

x B0.0 o g
: 0.0

200.0 300.0 400.0 500.0
Ref Value(ppb)

A by
A (e f;\ TG sthage
7 [

Calibrate by: : Approved by :
(

/

Py

uilanss : 00 FuRoud® 02/09/15 mufiuuuwesy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhambhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com ¢ www.tet1395.com






Thai Environmental Technic Limited
Usun maliagsuadaying ana

Analyzer Calibration Report

Calibrate Date : 22-Nov-22 Temperature (°C) : 26°C

Analyzer Type . CO Barometer (mmHg) : 759.8

Brand : Teledyne Humidity (50£15%): 52.0

Model . T300 Dilutor T

Serial Number : 4829 Zero Air . API M701 S/N1926
Range . 100 ppm Standard gas : ND24989,D824408

Calibration of Span

Supply Gas Ref Value(ppm) Before of Span.(ppm) | After of Span.(ppm) Abs% diff of Span
Zero 0.0 0.7 0.0 0.0
Span 80.9 85.1 80.9 0.0

Multi Point Calibration

. Output Difference
Ref Value(ppm) | Analyzer Disp.(ppm) Diff (ppm) Pe:ent Diff ‘Abs Percent Diff
0.0 0.4 0.4 0.00 0.49
41.1 41.8 0.7 0.02 1.70
80.9 81.1 0.2 0.00 0.25
Average Diff (%) 0.81

Multi Point Calibration

90.0 ~
80.0 y = 0.9976x + 0.5317

70.0 ve /ﬂ
60.0 - .

500 - ~
40,0 - o
300 - /

20.0 - ~
10.0 - e
0.0 E : : : ‘ 3
0.0 20.0 40.0 60.0 80.0 100.0

Ref Value{ppm)

“ > 37/ iy 2
Calibrate by: %// G{/("/\J i Approved by : g ©

Analyzer Disp.(ppm)

uft luagadi : 00 Juieuld 02/09/15 mvfinuuvesy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com « www.tet1995.com






THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 16 June, 2022 Certification No, 229/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer . Davis Instruments Inc.

Type : Weather Wizard Il

Serial No. LE10919AAB2 iD No. : No.6

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.7 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 81563

. HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Tvpe 0800.0000 serial 9023
N.L.S.T. Test Reference Number 731/241460 : Standard Veiocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Calibrated by : N@'b%?sf\ Signed /
Mr. Watcharapol Subwat Mr. Piég

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 229/22

16 June, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/see m/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.7 0.32
5.00 - - - 4.5 0.50
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.3]
13.01 - - - 12.5 0.51
15.01 - - - 14.7 0.31
17.02 - - - 16.5 0.52
20.02 - - - 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by : Ngb_\ﬂa

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 14 January, 2022 Certification No. 008/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il

Serial No. WC21014A92 {D No. : No.17

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 25.1 °c Barometlric Pressure 1016.1 hPa

NATIONAL STANDARD WIND TUNNEL
. Thermal Anemometer 642 S/N 21563
- HOOK GAGE NO 1425 Piot Tube Theodor Friednehs Typs 0800.0000 sernal 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-Q0AH)
Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION
f“"\)
Calibrated by : (,«)ﬁ}mrm‘@\ Signed : /

N
Mr. Watcharapol Subwat Mr. Pi;ooé"?’; msut

Mechanical Engineer i




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification Na. 008/22

14 January, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec meches H20 | mehes H20 | m/sec m/sec m/sec
1.00 - - - 04 0.60
3.02 - - - 22 0.82
5.00 - - - 4.5 0.50
7.00 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13.01 - - - 12.1 0.91
15.01 - - - 14.3 0.71
17.02 - - - 16.1 0.92
20.02 - - - 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

Calibrated by .
C\)Qjamc?ok

Mr. Watcharapol Subwat E’Vletépﬂ{légglczﬂ [nstroments fogean

B

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2399-0469

Calibration Ceriificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 27 January, 2022 Certification No. 026/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il

Serial No. WC5H50206A21 ID No. : No.22

Customer : Thai Environmental Technic Limiled

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperalure 25.1 °c Baromelrnc Pressure 1009.7 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
- HOOK GAGE NO 1425 Pilot Tube Theodor t ricdrichs Type 0800.0000 sernial 9023
N.1.S.T. Test Reference Number 731/241460
- Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (%@so@é@@@@%m

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : {/\j{')}dmﬁg Slg/

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,3-2399-0469

The Result of Calibration

Certification No. 026/22

27 January, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec mehes H20 | nehes H20 | IM/SEC m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.3]
13.01 - - - 13.0 0.01
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 19.9 0.12
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0 |
90 90
180 180
270

Calibrated by : ) )
’ S “

[N
Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvil, Bangna, Bangkok 10260 Tel. 081-454-2864,0-2399-0469

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 September, 2022 Certification Mo,  330/22

Page : 1 of 2

Object : Wind speed and wind directign

fianufacturer . Davis Instruments inc. .
Type : Weather Wizard I}

Serial No. WC41020A38 D Ne. : No.20

Customer Thai Environmental Technic Limited.

: i
b
oE
%

1/6 Soi Ramkhamhaeng 145,

R

Khwaeng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition 1 Temperafure  25.1 °C  Barometric Pressure 1006.6 hPa

NATIONAL STANDARD WIND TUNNEL

» Thermal Anemometer 642 S/N 81563

: HOOK GAGE NO 1425 Pitot Tube Theodor Frisdrichs Type 0800.0000 serial 8023
N.LS.T. Test Reference Number 731/241460 : Standard Veiocity at 20 - 30 m/sac
. Ultrasonic Anemometer Model DA-850-3TV {sensor TR-80AH)

Serial Number 110730029 (ssnsor 1206285886)

JAPAN QUALITY ASSURANCE ORGANIZATION Stancierd Velocly &0 2O,

A LT e
Calibraied by : Nc W Signed : :
Mr. Watcharapol Subwat M, Pisded B

Mechanical Engineer




THAI METFOROLOGICAL DEPARTMENT

4353 Bukhumvit, Bangna, Bangkok 16260 Tel, 081-454-2804,8-2395-046%

The Resulf of Calibration

Certification Mo, 330/27

12 September, 2022 Page : 2 of 2
B Sandard | HOOKGAGENO. 1425 |  TESTED ANEMOMETER S E
Ultrasenic Anemometer Pressure | Vacunmim Velocity Veloeity Correction
m/see inches H20 | inches H20 nysec m/sec nifsee
1.00 - - - 0.4 0.60
3.02 - - - 27 0.32
5.00 - - - 4.9 0,10
‘ 7.00 - - - 6.8 0.20
9.02 - - - 8.5 0.52
1101 - - - 10.8 0,21
13.01 - - - 125 0.51
15.01 - - _ 14.8 0.21
17.02 - - - 165 0.52
20.02 - - - 9.8 8.22
YWind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 20
180 180
270

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engincer
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i Equipment :

3

i

i Manufacturer :

Model :

Serial No. :
ID No.:

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
(/) Pornthippa Tameyakul

(¥ ) Malee Butkruea
() Suwit Imjai

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX.0-2719-9484
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Cert.No.: 22MM28
Page.: 10of 3

Certificate of Calibration

Electronic Balance
Mettler Toledo.
XP205DR

11298273885

Thai Environmental Technic Limited
1/86 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

20 April 2022
22 April 2022

15 °C to 40 °C
30 % to 90 %

Uthen Kankawi

% .

Approved Signatory

6 May 2022

4
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The Uncertainties are for a confidence probability of approximately 95% o
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This certificate may not be reproduced other than in full, except with the prior written H ﬁ
N Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. . r’fé
Y AN
g7 4
BNy
Gachd §§
&l

- A 0040785



<" Equipment : Electronic Balance Cert.No.: 22MM28
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2204-03690C-17 '
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-0OB01 according to direct
measurement method against standard weight.
.- Condition of this result of calibration
’ 1. Reference standard instruments:-
Instruments , Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
© 3. This result of calibration was made on requested at the point specified by customer.
i, 4. This certificate is not certified for any commercial transaction.
- 5. This certification is traceable to the International System of Unit.
-+ Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
't Range capacity : 0 g to 81 g Resolution 0.00001 g

81 g to 220 g Resolution 0.0001 g

i Before Adjustment : e
‘ Balance ' Measurement Coverage ;
Applied Weight Reading Correction Uncertainty Factor

(9) (9) (9) (tmg) (k)

80 79.99911 +0.00089 0.15 2.00

200 199.9997 +0.0003 0.35 2.00
After Adjustment :
<7 1. Determination of the standard deviation of weighing machine (n=10)
- Applied Weight Standard Deviation
(9) of Reading (g)
80 0.000008

200 0.00004

a 1105867




™

i Equipment : Electronic Balance
. Condition As-Received :  Used ltem

./ Reference : 2204-03690C-17
Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5

(g) (g9) (g) (9) (g)
-0.0002 -0.0001 -0.0002 -0.0001 -0.0001
3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty

(g9) (g9) (g9) (tmg)
Unload 0.00000 0.00000 0.016
0.01 0.01000 0.00000 0.016
0.05 0.05001 -0.00001 0.016
1 1.00001 -0.00001 0.019
2 2.00001 -0.00001 0.020
_ 5 5.00001 -0.00001 0.026
10 10.00001 -0.00001 0.033
20 20.00001 -0.00001 0.049
50 49.99999 +0.00001 0.080
80 79.99999 +0.00001 0.15
200 199.9997 +0.0003 0.35

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

-000-

Cert.No.: 22MM28
Page: 3 of 3

3

Front

Front Front

1

909
5] O \

Maximum difference between
off-center and central loading

Coverage
Factor
(k)
2.13
2.13
2.13
2.05
2.04
2.00
2.00
2.00
2.00
2.00
2.00

(9)
0.0001

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

a 1105866







} WO-01865299/2022

Perkin=irnay
For the Betler

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 13 mafindanadenlng Date Tested: October 4, 2022
g Recommendation Recertification

Address :  1/6 o819 1UA MY 145 Period 6 Months
UUNTEWIUGN LUATSWINGS Recertification Due: April 4, 2023
ATUNNNIUAT 10240 Date Last Certified: April 5, 2022

User Name: Khun Nattapong Visit Number: 20f2

Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 078N1310024C

S10

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Mixed standard 1/10 N069-1579 May 30, 2023

Mixed standard 1/100 N930-0221 November 30, 2023

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNO3

Page 1 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand




‘ } WO0-01865299/2022

Perkinzlmer
For the Betler

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

AR

B. Inspect and replace as necessary, all torch components including the RF coil.

C. Inspect all tubing for sign of clacking or leaking.

A

D. Adjust water and gas pressure regulator settings.

X

E. Inspect and leak check pneumatics drawers.

HEHRBEE
kS

-

F. Clean the exterior. of the instrument.

2. OPTICAL CHECKS

(@)
~

A. Inspect and clean all optical components.

~

B. As regiured, check and replace all purgebfilters.

HBE
X

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

~

HiE
~

B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

X

A. Torch View Alignment.

HiH
X

B. Wavelength Calibration.

Page 2 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



Perkin=imeyr
For the Better

WO0-01865299/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00726

Ni 231.604 nm <0.011 0.00833

Ni 341.476 nm <0.015 0.01232
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01577
Precision

Zn 206,200 nm % RSD <1.0 0.18

Mg 280.271 nm % RSD <1.0 0.46

Mg 285.213 nm % RSD <1.0 0.42

Ba 455.403 nm % RSD <1.0 0.06
Detection Limits : Axial As 193.696 nm 3(SD) ppb 3.11

Se 196.026 nm 3(SD) ppb 414

TI  190.801 nm 3(SD) ppb 2.27

Pb 220.353 nm 3(SD) ppb 0.96
Detection Limits : Radial As 193.696 nm 3(SD) ppb 8.84

Zn 213.857 nm 3(SD) ppb 0.13

Mn 257.610 nm 3(SD) ppb 0.01

La 379.478 nm 3(SD) ppb 0.93

Ba 455.403 nm 3(SD) ppb 0.04

Ba 493.408 nm 3(SD) ppb 0.12
BEC : Axial (IBX 1000/(S-B) Mn 257.610 nm <30 ppb 15.70
BEC : Radial (I8 X 1000)/1S-1B) Mn 257.610 nm <30 ppb 9.01

Page 3 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



; } WO-01865299/2022

Perkinzirmaev
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

Remarks :
Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
D does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service DepartmeptPerkinElmer Ltd.

S %D S LM

( iphan Promlumda )

Authorized Representative :

Service Engineer

Page 4 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



Method: DLRL-Cal Page 1 Date: 4/10/2565 12:43:40

Align View XY Axial for analyte Mn 257.610

X-position Y-position Intensity
-2.0 15.0 5119763.8
-1.6 15.0 6802430.3
~-1.2 15.0 7998705.3
-0.8 15.0 8921036.6
~-0.4 15.0 9415249.2

0.0 15.0 9145189.2

0.4 15.0 8561448.2

0.8 15.0 7372556.4

1.2 15.0 5801066.7

1.6 15.0 4360683.6

2.0 15.0 3277941.3
-0.4 10.0 178360.5
-0.4 10.5 270096.8
-0.4 11.0 524775.4
-0.4 11.5 1099741.4
-0.4 12.0 1947168.2
-0.4 12.5 3092168.0
-0.4 13.0 4482627.5
~0.4 13.5 6341583.3
-0.4 14.0 7903%88.8
-0.4 14.5- 8846944.2
-0.4 15.0 9553876.8
-0.4 15.5 9348844.1
-0.4 16.0 9062049.4
-0.4 16.5 7895237.2
~0.4 17.0 6093533.7
-0.4 17.5 4782901.6
-0.4 18.0 3580353.9
~-0.4 18.5 2452502.1
-0.4 19.0 1400321.1
-0.4 19.5 799140.5
~-0.4 20.0 420183.9
-1.2 15.0 8553343.7
-0.8 15.0 9414538.4
-0.4 15.0 ©524088.0

0.0 15.0 9441307.0

0.4 15.0 B738064.4
-0.4 13.0 4961231.7
-0.4 13.5 6479100.6
-0.4 14.0 8079437.3
-0.4 14.5 9298868.4
-0.4 15.0 9727764.3
-0.4 15.5 9697873.4
-0.4 16.0 8956220.3
-0.4 16.5 7870834.5
-0.4 17.0 6288498.2

4/10/2565 12:38:01 aligned for analyte Mn 257.610
X viewing position set to -0.4 mm having Peak intensity 9727764.3 for Axial viewing
Y viewing position set to 15.0 mm having Peak intensity 9727764.3 for Axial viewing

Align View X Radial for analyte Mn 257.610

X-position Y-position Intensity
-7.0 15.0 8334.0
-6.5 15.0 11264.2
-6.0 15.0 16657.9
-5.5 15.0 26028.0
-5.0 15.0 43856.5
-4.5 15.0 74460.2
-4.0 15.0 127306.9
-3.5 15.0 182637.1
-3.0 15.0 243830.8
-2.5 15.0 382351.9
-2.0 15.0 597699.9
-1.5 15.0 874758.9
1.0 15.0 1163200.5
-0.5 15.0 1333747.2

0.0 15.0 1412726.3
0.5 15.0 1363321.5
1.0 15.0 1228529.7



Method: DLRL-Cal Page 2 Date: 4/10/2565 12:43:40

1.5 15.0 1009252.5
2.0 15.0 762103.9
2.5 15.0 679846.2
3.0 15.0 616511.7
3.5 15.0 449873.5
4.0 15.0 285408.6
4.5 15.0 190848.1
5.0 15.0 109896.6
5.5 15.0 56963.5
6.0 15.0 32251.4
6.5 15.0 22416.7
7.0 15.0 16775.4

4/10/2565 12:41:55 aligned for analyte Mn 257.610
X viewing position set to 0.0 mm having Peak intensity 1412726.3 for Radial viewing




Method: DLRL~-Cal Page 1 Date: 4/10/2565 13:11:36
Reérocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results
Results
Results
Results

Data Set (original): PM4OCT22
Library
Data Set (reprocessed):
Library (reprocessed):

(original): C:\Users\Public\PerkinElmer\IPV\PM.mdb

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:
Dilution:

Wash Time:

: TET

Nebulizer Parameters: Calib Blank 1

Autosampler Location:
Date Collected: 4/10/2565 13:03:09
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:

Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 -188.5 {0.00] npg/L
As 193.696 172.3 [0.00] ng/L
Se 196.026 118.8 [0.00] pg/L
Pb 220.353 780.8 [0.00] po/L
Sequence No.: 2 Autosampler Location:
Sample ID: DI~Standard Date Collected: 4/10/2565 13:08:25
Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 190.801 27521.6 [1000] wng/L
As 193.696 25398.0 [1000] pg/L
Se 196.026 7470.8 [500] ung/L
Pb 220.353 56586.9 [500] ug/L
Calibration Summary
Analyte Stds. Eguation Intercept Slope Curvature Corr. Coef. Reslope
Tl 190.801 1 Lin, Calc Int 0.0 27.52 0.00000 1.000000
As 193.696 1 Lin, Calc Int 0.0 25.40 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 0.0 14.94 0.00000 1.000000
Pb 220.353 1 Lin, Calc Int 0.0 113.2 0.00000 1.000000

Sequence No.: 3

Sample ID:. IDL-XL (2% HNO3)
Analyst: )

Logged In Analyst (Original)
Initial Sample Wt:
Dilution: 3X

Wash Time:

. TET

Autosampler Location:
Date Collected: 4/10/2565 13:04:56
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:



Method: DLRL-Cal Page 2 Date: 4/10/2565 13:11:36
Nebulizer Parameters: IDL-XL (2% HNO3)
Anélyte Back Pressure Flow
All 188.0 kPa 0.55 L/min
Mean Data: IDL-XL (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Tl 190.801 10.2 0 pg/L 0.76 1 pg/L 2.27 204.66%
As 123.696 -32.9 -1 pg/L 1.04 -4 pg/L 3.11 80.03%
Se 196.026 -47.2 -3 pg/L 1.38 -9 pg/L 4.14 43.71%
Pb 220.353 132.2 1 pg/L 0.32 4 pug/L 0.96 27.41%
Method Loaded
Method Name:' DLRL-Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: MSF File:
Method Description: C8000-Calibration for later test
Sequence No.: 1 Autosampler Location:
Sample ID: Calib Blank 1 Date Collected: 4/10/2565 12:54:37
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:22
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 188.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 45.2 [0.00] mg/L
Zn 213.857 5597.0 [0.00] mg/L
Mn 257.610 3627.2 [0.00] mg/L
La 379.478 798.1 [0.00] mg/L
Ba 455.403 7460.0 [0.00] mg/L
Ba 493.408 8076.4 [0.00] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 4/10/2565 12:45:45
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 186.0 kPa 0.55 L/min
Mean Data: Calib Std 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 15741.9 [5.0] mg/L
Zn 213.857 160791.5 [1.0] mg/L
Mn 257.610 1661581.1 [1.0] mg/L
La 379.478 338793.3 [1.0] mg/L
Ba 455.403 810942.9 [0.1] mg/L
Ba 493.408 622557.7 [0.1] mg/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Cuxvature Corr. Coef. Reslope



Method: DLRL-Cal Page 3 Date: 4/10/2565 13:11:37
As 193.696 1 Lin, Calc Int. -0.0 3148 0.00000 1.000000
sn 213.857 1 Lin, Calc Int 0.0 160800 0.00000 1.000000
Mn '257.610 1 Lin, Calc Int 0.0 1662000 0.00000 1.000000
La 379.478 1 Lin, Calc Int 0.0 338800 0.00000 1.000000
Ba 455.403 1 Lin, Calc Int 0.0 8109000 0.00000 1.000000
Ba 493.408 1 Lin, Calc Int 0.0 6226000 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL~RL (2% HNO3) Date Collected: 4/10/2565 12:57:21
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL~RL (2% HNO3)
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min
Mean Data: IDL-RL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 -45.8 -0.0 mg/L 0.00 -43.6 pg/L 8.84 20.25%
zZn 213.857 ~4719.6 -0.0 mg/L 0.00 -88.1 pg/L 0.13 0.15%
Mn 257.610 -3285.9 -0.0 mg/L 0.00 -5.9 pg/L 0.01 0.12%
La 379.478 -316.6 -0.0 mg/L 0.00 -2.8 pg/L 0.93 33.34%
Ba 455.403 -6917.2 -0.0 mg/L 0.00 -2.6 pg/L 0.04 1.39%
Ba 493.408 -5645.3 -0.0 mg/L 0.00 -2.7 pg/L 0.12 4.36%



Method: DIXL-Cal Page 1 Date: 4/10/2565 13:11:01
Reﬁrocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results Data Set (original): PM40CT22
Results Library
Results Data Set (reprocessed):
Results Library (reprocessed):

(original): C:\Users\Public\PerkinElmer\IPV\PM.mdb

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:

Dilution:

Wash Time:

TET

Nebulizer Parameters: Calib Blank 1

Autosampler Location:
Date Collected: 4/10/2565 13:03:09
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:

Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
T1 190.801 -188.5 [0.00] ng/L
As 193.696 172.3 [0.00] ng/L
Se 196.026 118.8 [0.00] pg/L
Pb 220.353 780.8 [0.00] pg/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 4/10/2565 13:08:25
.Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard _
Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: DL~Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 190.801 27521.6 [1000] ng/L
As 193.696 25398.0 [1000] ng/L
Se 196.026 7470.8 [500] ng/L
Pb 220.353 56586.9 [500] ng/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
T1 190.801 1 Lin, Calc Int 0.0 27.52 0.00000 1.000000
As 193.696 1 Lin, Calc Int 0.0 25.40 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 0.0 14.94 0.00000 1.000000
Pb 220.353 1 Lin, Calc Int 0.0 113.2 0.00000 1.000000

Sequence No.: 3

Sample ID: IDL-XL (2% HNO3)
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:
Dilution: 3X

Wash Time:

: TET

Autosampler Location:
Date Collected: 4/10/2565 13:04:56
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:



Method: DLXL~Cal Page 2 Date: 4/10/2565 13:11:01

Nebulizer" Parameters: IDL-XL (2% HNO3)
Anaiyte Back Pressure Flow
All 188.0 kPa 0.55 L/min

Mean Data: IDL-XL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
T1 190.801 10.2 0 pg/L 0.76 1 pg/L 2.27 204.66%
As 193.696 -32.9 -1 ug/L 1.04 -4 ng/L 3.11 80.03%
Se 196.026 -47.2 -3 pg/L 1.38 -9 ng/L 4.14 43.71%

Pb 220.353 132.2 1 ng/L 0.32 4 ng/L 0.96 27.41%



Method: MnBEC

Page 1

Date: 4/10/2565 13:11:59

Method Loaded
Method Name: MnBEC
IEC File:

Method Description: C8000-XL and RL-Spec <oxr = 30

Method Last Saved: 15/10/2563 10:51:07
MSF File:
pg/L,Attn:Spec<or= 50ug/L

Sequence No.: 1

Sample ID: IB (2% HNO3)
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:
Dilution:

Wash Time:

: TET

Nebulizer Parameters: IB (2% HNO3)

Autosampler Location:
Date Collected: 4/10/2565 13:02:02
Data Type: Reprocessed on 4/10/2565 13:11:50

Initial Sample Vol:
Sample Prep Vol:

Analyte Back Pressure Flow
All 189.0 kPa 0.55 L/min
Mean Data: IB (2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 179923.9
Mn 257 RN 22857.4
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N069-1579/10 Date Collected: 4/10/2565 12:47:14
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:50
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IS (N069-1578/10
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min
Mean Data: IS (N069-1579/10
Mean Corrxected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 11640650.3
Mn 257 RN 1784946.6




Method: Resolution
Result: PM40CT22

Spectra

Sample ID: Res (N069-1579/10)

As 193.696-Res

Rep: 3|Ni 231.604-Res
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Method: Precision
Resuli: PM40CT22

Spectra

Sample ID: RSD STD (N069-1579/10)

Zn 206.200 Rep: 3|Mg 280.271 Rep: 3
240k § 1M
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0] L 0] {
{ )
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Intensity: 533798.8 Intensity: 3175228.1
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Mg 285.213 Rep: 3| Ba 456.403 Rep: 3
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Method: Precision
Result: PM40CT22

Spectra

Sample ID: RSD STD (N069-1579/10)

Zn 206.200 Rep: 3|Mg 280.271 Rep: 3
240k 1M
o | i | 0 |
) i ! L
206.200 280.271
Intensity: 533798.6 Intensity: 3175228.1
Conc: Conc:
1 2
Mg 285.213 Rep: 3{Ba 455.403 Rep: 3
81k 3M|
|
& Nt PR — S—_—
0 0
! i
285,213 455.403
Intensity: 183857.4 Intensity: 7177474.5
Conc: Conc:
3 4
4/10/2565 12:52:00 Page 1 WinLab



Method: Precision page 1 Date: 4/10/2565 12:51:50

e

Method Loaded

Method Name: Precision Method Last Saved: 3/5/2554 12:31:51
IEC File: MSF File:

Method Description: C8000 -N=10- 1.0% RSD

Sequence No.: 4 Autosampler Location:

Sample ID: RSD STD (N069-1579/10) Date Collected: 4/10/2565 12:48:29
Analyst: Data Type: Origimal’

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: RSD STD " (N069-1579/10)
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min

Mean Data: RSD STD (N069~1579/10)

Mean Corrected Calib. Sample
Analyte Intensity- Conc. Units Std.Dev. Conc. Units sStd.Dev.
Zn 206.200 532964.1 953.06
Mg 280.271 3182498.0 14602.29
Mg 285.213 184385.3 774.20

Ba 455.403 7181766.3 4330.85

RSD
0.18%
0.46%
0.42%
0.06%
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Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0891579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 57-024CRX1

Certification Date: NOV == 2@2?
Expiration Date: MAY 3 8 2823

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured BRM Analyte Labeled Measured SRM
As 50.0 ygimt. 50,1 pgimb 3103a* Ni 10.0 ygimb 10.0 pg/ml 3136*
K 50.0pug/ml.  50.3 pg/imlb 3141a* Sr 10.0 ugfmb 10.0 pgfmb 3153a8*
La 10.0 pg/mk 10.0 pgfml 3127a* Zn 10.0 ug/mk 10.0 pg/mi. 3168a*
] 10.0ug/mL  10.0 pg/imi 3129a* Ba 1.00 pg/mb 1.01 pg/mb 3104z"
Mn 10.0ug/mL 10,1 ug/mi 3132° Mg 1.00 pgimlL 1.01 ygimb 31318

* . indicates NIST SRM 1 - indicates CRM (when NIST SRM Is not avaflable)
Reference Mulli; Low 2-84MJ, 3-168MJ, 4-38M.)

Refer to side 2 for details of certification.

Batancas are salibraied with wisight Sets tracsable to NIST.
We guarantes that-our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and spcuratefo 0.5% of cerlified
contentraton untll the expiration dale, provided the standards are kept tightly capped and stored under norred laborstory
woridiforis. Thie valuels the Sumof: stmulative srrors asseclated with Hie analviical determinations, pibetting, and dilisting to fical
vaiume, For these sclufions we ise high purly atids, ASTM Typé later (18 megohm doubls defonized); and leached; tripleing

sd boties. Al glassware used is. class A,

B Certifying Officer: ? : &?}fﬂﬂ

PerkinElmer

Visit mperldnehne:.comlhgbﬁces fora ﬁamplete ﬁsﬁng of our global oces.v ‘



Ciohal Service Training Departnent

Service Frnigineer Certification

This is to certify that the above mentioned
PerkinFlmer representative has been trained o
service the instrument indicated below:

ICP220B Optima §300 & Optima 4X/5X/7X00 Serics

instructors < A Pate: July 20, 2012

G’e@f% Cools

Certified byv: Mu@

Manager, Global Training Operations)
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Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4

Matrix: 5% HNOs 2022
Lot Number: 58-169CRY 1 Certification Date: MAY -

Expiration Date:  way 3 0 593

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Wleasured
As 100 pgiml  99.8 pgimb 3103a* Pb 50.0 pg/mt 48.9 pgiml
Ti 100 pgiml. 984 pg/ml 3158* Se 50.0 ugimL 48.8 pghmb
Cd 500 pgiml. 500 pg/ml. 3108~
* - indicates NIST SRM 1 - indicates CRM {when NIST 8RM is not avaiiable)
Reference Multi: Lot# 57-158CR,1-177YJ, 54-134CR

Refer to side 2 for detalils of certification.

i Balances ers cafibratéd vaflrweight sels Yraceable to NIST.
We guararise that our PeridnBleer TruQ Atemie Spectioscopy Standards are slable and acourale 1o $0.5% of certified
concantration unll the expiration dale, provided the standards are kept ﬂg@ﬁy sapped and stored under normal laboratory
Sondifionsg. This valug is the sun of curmulative srrors associated with the analytics! eterinatibng, pipsiffirig, and diuling to final
volsne. For these solitions we uss Bigh purlly ecids ASTM Typs | water{ 18 magohm doulle delonized), and leechad, tple-ins

| &d Bottles. All glassware used s class A

: } Certifying Offioer: °‘7’ . f%{ 4»{/) |

@@;&ﬁﬁ%ﬁm&f

8.1, ol Fres: 1-B00-762-4000.

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.



FSR 1492

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : usiv winiladvwaaaning Date Tested: 3-61.A.-65
AR Recommendation Recertification

Address :  1/6 afasas e 145, Period 6 Months
wARHTWIUGY, LuadznIugy, Recertification Due: 2-13.81.-66
A9t 10240 TH Date Last Certified: 4-134.81.-65

User Name: an Aaddnd tdasen Visit Number: 20f2

Phone: 02-3737799 TH ONE SOURCE Phone: 081-7316733

E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

ketsarin.c@tet1995.com

CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183

Filter 0.2 % MG0-057

Page 1 of 4

TH ONE SOURCE Co.,Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand



AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1492

SERIAL NUMBER 04050110503 DATE TESTED 3-60.m.-65
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary)
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc + 0.2 Vde +5.02 Vdc
+11.50 Vdc £ 0.2 Vdc +11.48 Vdc
+ 15.00 Vdc + 1.0 Vdc +14.99 Vdc
-15.00 Vdc + 1.0 Vdc -15.06 Vdc
+35.00 Vdc + 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.74 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.12 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.67 nm.
Page 2 of 4
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MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1492

AAnalyst 100
SERIAL NUMBER 04050110503 DATE TESTED 3-6.0.-65
5. PERFORMANCE TESTS SPEC. RESULTS
*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.173 Abs.
B. AA Baseline noise test with Copper (324.8 nm)
Integration time = 0.5 seconds
Replicates =99 times
Standard Deviation < 0.001 0.000
C. Flame sensitivity with Copper (324.8nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner)
Stainless steel nebulizer >0.25 0.285 Abs.
%RSD <0.3 0.14 %
Page 3 0of 4

TH ONE SOURCE Co.,Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand




FSR 1492

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 3-60.A.-65

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
l:l does not meet

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand
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Serial No. :
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Calibrated by :
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27 FAX.0-2719-9484
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Cert.No.: 22CHO410

Page.:

pH Meter
Horiba
LAQUA-PH1300
B06D0012

Used Item

11 July 2022

11 July 2022
2207-02430C-7

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)
(2562 - 25.4) °C

(50.8 - 51.3) %

In - house method :

- CP-OCH2 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Krisda Malee

5
7025
CALIBRATION 0008
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j Approved by : WIM : “Q;
7 / Approved Signatory ;ﬁ

N (/) Malee Butkruea ﬁ‘
?} () Saithip Meangmai ’;]

R
§ Issue Date : 19 July 2022 % /

/,; The Uncertainties are for a confidence probability of approximately 95% " %
?§ T]:;is certificate may not be reproduced other than in full, except with the prior written ;;

_‘; Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. R ((ﬂ
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Cert. No.: 22CHO0O410
Page.: 20f2
Condition of this calibration resuit
1. Reference Standard Instrument : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 21E3245 07 Oct 2022
2) Digital Thermometer - 130RC112 2172118 16 Nov 2022

This certification is traceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials - The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 1.681 CPA chem 754027 28 Jun 2023
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 04 Sep 2022
*pH 12.44 Hach Lenge GmbH C02796 15 Dec 2022

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Resulits
Function : mV Measurement
Performing standard curve by Fluke at pH (1.68,4,7,10)

Unit Under Nominal | Standard Uncertainty of Coverage
Calibration Value Voltage Actual Reading Measurement factor
Input (fmV) k
pH mV mV pH
pH Meter 1.680 314.73 3147 1.694 0.058 2.00
S/N.: B06D0012 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.0 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.188 0.058 - 2.00
10.000 -177.48 -177.4 10.011 0.058 . 2.00
Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
' (mV) (%) k
pH Electrode 1.681 1.681 295.6 0.0050 2.00 .
S/N.: 9X9M0055 4.008 4.007 159.9 0.0047 2.00 -
6.866 6.866 -6.9 0.0084 2.00
9.181 9.181 -139.9 0.014 2.00
*12.44 "12.440 -314.5 0.056 2.00

Remark: *:

e gp SRS o p FEERINIDE e e A N
g %{l‘ﬂ, I e eSO 5 v
RN R

Not NSC-ONSC Accredited

factor k, providing a level of confidence of approxi

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
mately 95 %.
-00o-
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Cert. No.: 22TM570

Certificate of Calibration page. 10f 3
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“)é Equipment : BOD Incubator
¢

i Manufacturer : Accuplus
§ Model : i205
% Serial No. : 0408-0115-0008
2 ID No. : TET.LAB.BODO5

Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

P P Nacey g

Location : Laboratory (Thai Environmental Technic Limited)
;‘Z Received Order : 20 April 2022
& Calibration Date : 21 April 2022
] Ambient Temperature : (26+10)°C
A Relative Humidity : (50+30)%
Calibrated by : Preecha Hlahib
3 t,
) Approved by : W!u : ;:%E
. Approved Signatory g

() Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

posstanusiec

P

P

P

Issue Date : 6 May 2022
The Uncertainties are for a confidence probability of approximately 95%

P

P

e Sy

This certificate may not be reproduced other than in full, except with the prior written
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Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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I‘Procedure Used :-
"':;fmethod with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

rConditio,n of this resuit of calibration

BOD Incubator Cert. No.: 22TM570
Used ltem : Page.: 2 of 3
2204-03690C-8

Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement

The temperature scale used was based on ITS-0.

<

€1, Reference standard instrument:-

éi, Instrument Model ’ Serial No. Cert. No. Due Date
¢« 1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022

P}Z This certificate is valid only to the item calibrated on date and place of calibration.
@6;:3 This certification is traceable to the International System of Unit.

:Result of Calibration :- (*) Without Adjustment

;éi;Functioh of UUC* : Temperature Source
%""@{Fresh air setting : Not Available Environment during calibration

Y - Beginning Finished
{2 . Temp. (°C) 29 30

ﬁf REL.Humid. (%) | . 50 55

e 4 ° °© AC Supply ( Volt) 220 220
g ™|

H S

?; 3 5 Hl% 8 Position : Ref. Std.
7 ID No.:

8 V| AT g, M s / 1 18-10RTD-01
,;3 J ‘ a2 2 18-10RTD-02
i - W - . 3 18-10RTD-03
i\ Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
ﬁ:,j a= 10  om D = 0.48 m 5 . 1“8-1ORTD-05
»' b= 10 om W = 050 m G -18-10RTD-06
:  c= 10 om H= 11 m 7 18-10RTD-07
“ Capacity= 026 m? 8 18-10RTD-08
9 (ref.) 18-10RTD-09




quipment : BOD Incubator - ) Cert. No.: 22TM570

ondition As-Received : Used ltem Page.: 30of 3
eference : : 2204-03690C-8
esult of Calibration :- (*) Without Adjustment
unction of UUC* : Temperature Source
p: resh air setting : Not Available
‘f Calibration ‘uucr uuc* "~ Temperature Temperaturg Overall Uncertairity Coverage
Point Setting Reading stability uniformity Variation Factor
1 (°C) (°c) | ¢) | (£°C) (c) (°C) (+°C) k
“ 200 19.8 19.7 0.46 _ 0.53 1.1 0.66 2
0 Calibration Measured Temperature ( °C )
il Point V Position .
A (ec) 1 2 3 4 5 6 —7 | s 9 (ref)
; 20.0 20.077 20.139 20.043 | 20.202 20.077 20.010 19.886 20.013 20.132
iﬁxAverage* The average of 30 values in each position. '
'gTemperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

sTemperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
ilemperature at the reference location which are observed at the same time or at-as close an observation time as
m+pc>ssxble to determine the temperature pattern or homogenelty within the chamber under steady-state conditions.
‘Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
‘UUC* : Unit Under Calibration

'Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

~-00o-

a 1090689
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NSC-TISI-TIS 17025

AITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Regquest No. 21-65/0237 MTC No. EEL. BP. 47/0165

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address - 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand.
Calibrated at - Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : Tenmars Relative Humidity :(50+15) %

Model : TM-100 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt + 13 Jan. 2022
Diate of Calibration v 26 Jan. 2022 1/ @/

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amnphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. {66) 0 2579 8592

E-mail : rumpai@tistr.orth Websitewww.tistrorth  E-mail : mic@tistrorth E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
TR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0237 MTC No. EEL. BP. 47/0165
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty | Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.50 0.50 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.4 -10.6 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.45 +0.60 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration : 26 Jan. 2022 2/ i}/

The results relate only to the items tested/calibrated or value assigned.
Adlvertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. {66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mall : rumpai@tistr.or.th Website:wvwaw tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




- NSCTISITIS 17025
ILTISTRH CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0237 MTC No. EEL. BP. 47/0165
Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20[1Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.28 0.28 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 984.9 -15.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.58 +0.60 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by ST
gﬁfﬂ £

(Mr.Weerachai Deechaiyae)

ey
Electrical a%%e%&gﬁz andards Laboratory

Date of Calibration : 26 Jan. 2022 Industrial Metrology and Testing Service Centre

Date of Issue . 27 Jan. 2022 Ref : 2011265011300154001
End of Certificate 3/3

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited untess written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tarmbon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo industrial Estate, Sukhurnvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaitand  Thailand

Tel. (66} 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:vaww tistr.orth E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th







Instrument description

Instrument model
Instrument serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial
Customer name

Customer address
Total pages of certificate
Receiving no.

Receiving date

Parameter of calibration

Condition of UUC.
Ambient condition

Calibration place

Calibration procedure no.

Calibration Certificate

Certificate no. : G 650856
Date of issue : 19-Dec-22

Gas Meter

Testo 535

02151252

TET.02

Testo SE & Co. KGaA

COZ ptobe

0560 5350

02151252

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan Sung, Bangkok 10240
THAILAND

2 Pages

1-224327

09-Dec-22

Gas Calibration(Carbon Dioxide in Nitrogen 3,080 ppm)

Used

All of the measurement were carried out in the stabilized laboratory
Temperature :23£5¢°C

Humidity : 55+ 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48 Toongsonghong Laksi Bangkok

WI-CL-19-C

The calibration certificate expanded uncertainty of measurements is stated as the standard uncertainty of measurement

multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certificate s applied only to item under test environmental conaition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.

Calibration certificates without signature and seal are not valid.

This calibration certificate documents are traceability to national standards, which realize the unit of measurement
according to the International System of Units (SI). Refer to certificate as table 1 of page 2.

Date of calibration 13-Dec-22
Mr.Sedtawut Nueathong Mrs.Nongluck Wongsettee
Calibration Technician Technical Manager
FM-CL-09-C Rev.8 Page 1 of 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel 0-2779-8888 Calibration@entech.co.th
Tax ID 1 0105536035581  www.entech.co.th




ENTECIH Calibration Certificate

Where
G fllont

Begin

Certificate no. : G 650856

Standard references (Table 1)

Standard Reference no. i Vendor Due date
Carbon Dioxide in Nitrogen ( CO2) 3080 ppm 3495/19 ; Linde 24-Sep-23

Measured room conditions

Temperature : 23.6 °C Humidity : 59.1 9%RH Pressure ;10182 mbar
Calibration conditions
Gas temperature : 23 °C Flow rate: 500 mi/min Gas pressure : 1021.6 mbar

Calibration results ( without adjustment ) (Table 2)

Standard Mean of Uncertainty
Parameter of standard values UucC. Error (+)
€02 (ppm) 3080 3105 25 j 62
! i
i
|
{
! i |
Remark : 1 pmol/mol= Ippm.
End of report
FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

Entech Industrial Solution Co,Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.coth
Tax ID : 0105536035581  www.entech.co.th




Thai Environmental Technic Limited
UsHn madagunadsulng sna

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date © o 24-Jun-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard 1 IEC 60942 Temperature (23=3)°C © 25 °C
Accuraey :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50£15 %) . 500 %RH
Frequency +at 1,000 Hz £1% Dued Date of Calibrate o 31-Jul-2022
Calibrator Serial NO. 1 181203570
I Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
tem > 7 =
Brand | Model | Serial NO.| Acoustic dB | a3e#i1 |a5si2|nsefi3| waw | +dB +dB | Calibrate
94.0 93.9 93.9 93.9 93.9
16 ACO 6226 070044 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 1139
94.0 94.1 941 94.1 94.1
18 ACO 6226 070046 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 93.8 93.8 93.8 93.8
19 ACO 6226 070047 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.2 94.2 94.2 94.2
20 ACO 6226 070048 94.0 0.2 PASS
114.0 114.1 114.1 1141 1141
94.1 93.7 93.7 93.7 93.7
21 ACO 6226 070049 94.0 0.3 PASS
114.0 1141 114.1 1141 1141
94.0 94.2 94.2 94.2 94.2
23 RION NL-21 | 00487676 94.0 0.2 PASS
114.0 1141 1141 | 1141 | 11441
94.0 94.1 94.1 94.1 94.1
25 ACO 6226 100098 94.0 0.1 PASS
- 1140 114.2 | 1142 | 1142 | 114.2
Calibration By : <___/_‘_::_g-:,.
37 . e
Approve by { :Q{ 2, cho 5
v

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com ¢ www.tet1955.com



Thai Environmental Technic Limited
USHN maliadunnaaylng nNe

rrr———— —

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date T 24-Jun-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard - IEC 60942 Temperature (233)°C .25 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50+15 %) : 500 %RH
Frequency :at 1,000 Hz 1% Dued Date of Calibrate © 31-Jul-2022
Calibrator Serial NO. : 181203570
I Instrument Calibrated Reference Before Adjust . After Adjusf Deviation Result
tem z v
Brand | Model | SerialNO.| Acoustic dB | a33fil |a3efi 2| aSsii 3| 0 +dB +dB | Calibrate
: 94.0 94.1 94.1 94.1 94.1
26 ACO 6226 100099 94.0 0.1 PASS
114.0 1141 114.1 114.1 114.1
94.0 93.9 93.9 83.9 93.9
28 ACO 6226 100101 94.0 0.1 PASS
’ 114.0 113.9 113.9 | 1139 [ 113.9
94.0 94.0 94.0 94.0 94.0
29 ACO 6226 100102 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 94.1 941 94.1 94.1
30 ACO 6226 100106 94.0 0.1 PASS
114.0 114.1 | 1141 | 1141 | 1141
94.0 93.8 93.8 93.8 93.8
31 ACO 6226 110098 94.0 0.2 PASS
114.0 113.7 113.7 | 113.7 | 113.7
94.0 94.1 94.1 94.1 94.1
32 ACO 6226 110105 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 93.9 93.9 93.9 93.9
33 ACO 6226 110096 94.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.2 94.2 94.2 94.2
34 ACO 6226 110099 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 11441
94.0 94.0 94.0 94.0 94.0
35 ACO 6226 110097 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
84.0 94.1 941 94.1 94.1
36 ACO 6226 110102 94.0 0.1 PASS
114.0 1141 114.1 114.1 114.1
94.0 94.1 94.1 94.1 94.1
37 ACO 6226 110101 94.0 0.1 PASS
114.0 17141 | 1141 | 1141 | 1141
94.0 93.9 93.9 93.9 93.9
38 ACO 6226 110106 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 1139
Calibration By —
Approve by 7 e 3/;7‘{,“ s B
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Equipment Type

Sound Level Meter Calibration Report

: Sound Level Meter

Calibration Date

Thai Environmental Technic Limited
USSP nadiadnndaying 9106

24-Jun-2022

Calibrator TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 759.0 mmHg
Standard - IEC 60942 Temperature (2323)°C 25 °C
Accuracy :94.0+0.3 dB and 114.0+0.5 dB Relative Humidity(50+15 %) . 50.0 %RH
Frequency rat 1,000 Hz +1% Dued Date of Calibrate 31-Jul-2022
Calibrator Serial NO. - 181203570
I Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
tem T v = I
Brand | Model | Serial NO.| Acoustic dB | a53fil |nSafi 2| aSen3| maw +dB +dB | Calibrate
94.0 94.1 94.1 | 941 | 941
63 ACO | 6226 | 160212 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 93.9 939 | 939 | 939
64 ACO | 6226 | 160213 94.0 0.1 PASS
114.0 113.8 | 1138 | 1138 | 113.8
94.0 94.1 941 | 941 | 94.1
66 ACO | 6226 | 160215 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 939 | 939 | 939 | 939
67 ACO | 6226 | 160216 94.0 0.1 PASS
114.0 1138 | 1138 | 1138 | 113.8
94.0 94.0 940 | 940 | 940
68 ACO | 6236 | 222036 94.0 0.0 PASS
114.0 1134 | 1131 | 1431 | 1131
94.0 94.1 941 | 941 | 941
69 ACO | 6236 | 222037 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 1140
94.0 94.0 940 | 940 | 94.0
70 ACO | 6236 | 222038 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 1140
94.0 94.0 940 | 940 | 940
71 ACO | 6236 | 222039 94.0 0.0 PASS
114.0 113.9 | 1139 | 1139 | 113.9
84.0 94.1 941 | 941 | 94.1
72 ACO | 6236 | 222040 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 1140
Calibration By ﬁ;

Approve by

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
e Tel : +66(0)2373-779%(Auto) Fax ; +66(0)2373-7979 o admin@tet1995.com ¢ www.tet1995.com







Thai Environmental Technic Limited
YSBN matadunadesylng sine

Q

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter ‘ Calibration Date ¢ 25-July-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7550 mmHg
Standard - IEC 60942 Temperature (233)°C .25 °C
Accuracy :94.0+0.3 dB and 114.0£0.5 dB Relative Humidity(50=15 %) . 50.0 %RH
Frequency rat 1,000 Hz 1% Dued Date of Calibrate © 31- Aug-2022
Calibrator Serial NO. 0 181203570
| Instrument Calibrated Reference Before Adjust After Adjus{ Deviation | Result
Brand | Model | SerialNO.| Acoustic dB | a¥if1 |a¥ei 2| nSefi3| mae +dB +dB | Calibrate|
94.0 94.1 941 | 941 | 941
26 ACO | 6226 | 100099 94.0 0.1 PASS
114.0 - 114.0 | 1140 | 1140 | 1140
' 94.0 939 | 939 | 939 | 939
28 ACO | 6226 | 100101 94.0 0.1 PASS
114.0 1138 | 1138 | 113.8 | 113.8
94.0 942 | 942 | 942 | 942
29 ACO | 6226 | 100102 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1144
94.0 939 | 939 | 939 | 939
30 ACO | 6226 | 100106 : 94.0 0.1 PASS
114.0 1140 | 1140 | 114.0 | 1140
94.0 937 | 937 | 937 | 937
31 ACO | 6226 | 110098 94.0 0.3 PASS
114.0 1137 | 1137 | 1137 | 1137
94.0 94.1 941 | 941 | 94.1
32 ACO | 6226 | 110105 94.0 0.1 PASS
114.0 141 | 1141 | 1141 | 1144
94.0 938 | 938 | 938 | 938
33 ACO | 6226 | 110096 94.0 0.2 PASS
114.0 1139 | 1139 | 1138 | 1139
94.0 942 | 942 | 942 | 942
34 ACO | 6226 | 110099 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 94.1 941 | 941 | 94.1
35 ACO | 6226 | 110097 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 1140
94.0 937 | 937 | 937 | 937
36 ACO | 6226 | 110102 94.0 03 PASS
114.0 113.7 | 113.7 | 1137 | 113.7
94.0 940 | 940 | 940 | 940
37 ACO | 6226 | 110101 94.0 0.0 PASS
114.0 1144 | 1141 | 1141 | 1144
94.0 94.1 941 | 941 | 94.1
38 ACO | 6226 | 110106 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
Calibration By : —= £
Approve by ? e S T,
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Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Equipment Type

: Sound Level Meter

Calibration Date

Sound Level Meter Calibration Report

Thai Environmental Technic Limited
USBN malingunadeulng 910

25-July-2022

Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard - IEC 60942 ‘ Temperature (23+3)°C 25 °C
Accuracy :94.0+0.3 dB and 114.0+0.5 dB Relative Humidity(50£15%) . 500 %RH
Frequency rat 1,000 Hz +1% Dued Date of Calibrate 31- Aug-2022
Calibrator Serial NO. 1 181203570
; Instrument Calibrated Reference Before Adjust After Adjus{ Deviation | Result
Brand | Model | Serial NO.| Acoustic dB | a¥sfil |nfafi2|aSefi3| wia | =dB £dB | Calibrate
94.0 938 | 938 | 938 | 938
39 ACO 6226 110104 94.0 0.2 PASS
114.0 113.8 113.8 | 1138 | 113.8
94.0 941 94.1 94.1 94.1
40 ACO 6226 110100 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 114.0
94.0 94.1 94.1 94.1 94.1
41 ACO 6226 130127 94.0 0.1 PASS
114.0 114.1 114.1 1144 114.1
94.0 937 | 937 | 937 | 937
42 ACO 6226 130128 94.0 0.3 PASS
114.0 113.7 113.7 | 113.7 | 113.7
134.0 94.1 94.1 94.1 94.1
43 ACO 6226 130129 94.0 0.1 PASS
154.0 114.1 114.1 114.1 1141
94.0 94.0 94.0 94.0 94.0
44 ACO 6226 130130 94.0 0.0 PASS
114.0 113.8 113.9 | 1139 | 1138
94.0 94.0 94.0 94.0 94.0
45 ACO 6226 130131 94.0 0.0 PASS
114.0 113.9 113.9 113.9 | 113.9
94.0 94.1 94.1 94.1 94.1
46 ACO 6236 112029 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 942 94.2 94.2 94.2
47 ACO 6236 162073 94.0 0.2 PASS
114.0 114.1 114.1 1141 | 1141
94.0 94.3 94.3 94.3 94.3
48 ACO 6236 152074 94.0 0.3 PASS
114.0 114.3 1143 | 1143 | 1143
94.0 938 | 938 | 938 | 938
49 ACO 6236 162075 - 94.0 0.2 PASS
114.0 1137 | 113.7 | 113.7 | 1137
04.0 94.1 | 941 | 941 | 941
50 ACO 6236 152076 . 94.0 0.1 PASS
114.0 1144 | 1141 | 1141 | 1141
Calibration By =
>
Approve by / J g a (jw/. i3
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Thai Environmental Technic Limited
YSHN maladunadoy g aine

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 25-July-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) : 7500 mmHg
Standard : TEC 60942 Temperature (233)°C 25 °C
Accuracy :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50=15%) . 500 %RH
Frequency at 1,000 Hz £1% Dued Date of Calibrate 31- Aug-2022
Calibrator Serial NO. : 181203570
I Instrument Calibrated Reference Before Adjust After Adjusf{ Deviation Result
tem ' ' '
Brand | Model | Serial NO.| Acoustic dB | aSah1 |aFen2|a¥sfi3| wds | =dB +dB | Calibrate
94.0 939 | 939 | 939 | 939
51 ACO 6236 152077 : 94.0 0.1 PASS
114.0 1139 | 113.9 | 1138 | 113.9
94.0 942 | 942 | 942 | 942
52 ACO 6226 160142 . 94.0 0.2 PASS
114.0 1141 | 1144 | 1141 | 1141
94.0 941 | 941 | 941 | 94.1
53 ACO 6226 160095 - 94.0 0.1 PASS
114.0 1139 | 1138 | 1139 | 113.9 :
94.0 04.0 94.0 94.0 94.0
54 ACO 6226 160096 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 944 | 941 | 941 | 94.1
55 ACO 6226 160097 - 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 114.0
94.0 942 | 942 | 942 | 942
56 ACO 6226 160098 - 94.0 0.2 PASS
114.0 1144 | 1144 | 1141 | 11441
04.0 940 | 940 | 940 | 940
57 ACO 6226 160099 - 94.0 0.0 PASS
114.0 114.0 | 1140 | 114.0 | 1140
94.0 937 | 937 | 937 | 937
58 ACO 6226 160143 - 94.0 0.3 PASS
114.0 1137 | 1137 | 1137 | 1137
94.0 939 | 939 | 939 | 939
59 ACO 6226 160203 - 94.0 0.1 PASS
114.0 113.9 | 1139 | 1139 | 1139
94.0 942 | 942 | 942 | 942
60 ACO 6226 160204 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 11441
04.0 941 | 941 | 941 | 9441
61 ACO 6226 160205 - 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 114.0
94.0 938 | 938 | 938 | 938
62 ACO 6226 160211 - 94.0 0.2 PASS
114.0 113.7 | 1137 | 1137 | 1137
Calibration By A

Approve by

Thai Environmental Techric Limited
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
- s a = o o e
VIBN alindauladsying a1na

e Tel | +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com o www.tet1995.com

Equipment Type : Sound Level Meter Calibration Date 25-July-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard - IEC 60942 Temperature (23+3)°C 25 °C
Accuracy 94,0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50£15%) :  50.0 %RH
Frequency :at 1,000 Hz £1% Dued Date of Calibrate 31- Aug-2022
Calibrator Serial NO. 1 181203570
; Instrument Calibrated Reference Before Adjust After Adjus Deviation | Result
tem = T 7
Brand | Model | Serial NO.| Acoustic dB | a¥afil | aSefi 2| aSn3| wls +dB +dB | Calibrate
94.0 94.1 94.1 94.1 94.1
63 ACO 6226 160212 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.2 94.2 94.2 94.2
64 ACO 6226 160213 94.0 0.2 PASS
114.0 1141 114.1 1141 114.1
94.0 94.0 94.0 94.0 94.0
66 ACO 6226 160215 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.8 93.8 93.8 93.8
67 ACO 6226 160216 94.0 0.2 PASS
114.0 113.9 | 113.9 | 1139 | 113.9
94.0 94.1 94.1 94.1 94.1
68 ACO 6236 222036 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
69 ACO 6236 222037 94.0 0.0 PASS
114.0 114.1 1141 | 1141 | 11441
94.0 94.0 94.0 94.0 94.0
70 ACO 6236 222038 94.0 0.0 PASS
114.0 | 114.0 | 114.0 | 114.0 | 1140
94.0 94.1 94.1 94.1 94.1
71 ACO 6236 222039 94.0 0.1 PASS
114.0 114.1 1141 114.1 114.1
94.0 94.2 94.2 94.2 94.2
72 ACO 6236 222040 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
Calibration By - et
Approve by } ‘o ;U,oévw >
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Thai Environmental Technic Limited
USUN madagunasawing sine

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date 25-Nov-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) © 7590 mmHg
Standard - IEC 60942 Temperature (23+3)°C © 25 °C
Accuracy :94.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50£15 %)} . 450 % RH
Frequency cat L0000 Hz +1% Dued Date of Calibrate 31-Dec-2022
Calibrator Serial NO. : 181203570
. Instrument Calibrated éeferehce Before Adjust After Adjusy{ Deviation Result
tem s > =
Brand | Model | SerialNO.| Acoustic dB | a3efil |aSefi2|a5efi3| mAu | =dB +dB | Calibrate
94.0 940 | 940 | 940 | 94.0
51 ACO 6236 152077 94.0 0.0 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.8 93.8 93.8 93.8
52 ACO 6226 160142 94.0 0.2 PASS
114.0 113.8 1138 | 113.8 | 113.8
94.0 93.8 93.8 93.8 93.8
53 ACO 6226 160085 94.0 0.2 PASS
114.0 113.8 1138 | 113.8 | 1138
94.0 94.2 94.2 94.2 94.2
54 ACO 6226 160096 94.0 0.2 PASS
114.0 114.1 1141 114.1 1141
94.0 94.1 94.1 94.1 94.1
55 ACO 6226 160097 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.3 94.3 94.3 94.3
56 ACO 6226 160098 94.0 0.3 PASS
114.0 114.3 1143 | 1143 | 1143
94.0 94.1 94.1 94.1 94.1
57 ACO 6226 160099 94.0 0.1 PASS
114.0 114.1 1141 114.1 1'!441
94.0 93.8 93.8 93.8 93.8
58 ACO 6226 160143 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 941 94.1 94.1 94.1
59 ACO 6226 160203 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
60 ACO 6226 160204 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
Calibration By e
Approve by U 2
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Factory Calibration Certificate

JANTYTECH
instrument information
Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210141
Type JT2011-E2A
Integrity chack of instrument
Appearance o
Parts integrity o
Screen display or touch o
Instrument button +
Power supply o
battery +f
Data storage and export
Deviation degree of comparison test with +f
standard instrument o
Calibration Results
Standard Temperature UUC Reading Correction Uncertainty
UUC Sensor
{°c) (°c) {ec) (x°C)
300 30.2 -0.2 0.2
WET 35.0 35.1 -0.1 0.2
40.0 39.9 0.1 0.2
30.0 30.2 -0.2 02
DRY 35.0 348 02 0.2
40.0 39.8 0.2 0.2
g 30.0 30.1 -0.1 0.2
1E GLOBE 35.0 352 .02 0.2
Qo
>
= 40.0 39.9 0.1 0.2
(o]
8
-3

Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30% RH=10RHY%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-586,
Calibrated Date: 30 March 2021, Calibration Certificate No. : RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.: RA2031-AK0Q

aL1“09 A90TONHIIL L' ONIC13g

Calibration Engineer:

Date:






Factory Calibration Certificate

SANTYTECH

P

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210145
Type JT2011-E2A

integrity check of instrument

Appearance o
Parts integrity f
Screen display or touch o

Instrument button

Power supply +f
battery of
Data storage and export +f

Deviation degree of comparison test with o

standard instrument +f

Calibration Results

Standard Temperature | UUC Reading Correction Uncertainty
UUC Sensor
(°C) (°c) (°c) (x°C)
300 30.1 -01 0.2
WET 35.0 35.1 -01 0.2
40.0 40.2 -0.2 02
30.0 30.2 -02 0.2
DRY 35.0 35.1 -0.1 0.2
- 40.0 39.8 0.2 02
% % 30.0 208 0.2 0.2
2E GLOBE 350 34.9 01 02
o =:
e
3| 3 40.0 39.8 0.2 0.2
Qla
~1 0O
18 3
3

Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30% RHx10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.:

aLr1*02 AD0TONHOIL L[ ONIfI3d

Calibration Engineer:

Date: 3







Factory Calibration Certificate

SANTYTECH

®iE R

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210147
Type JT2011-E2A

Integrity check of instrument

Appearance o
Parts integrity +f
Screen display or touch o
Instrument button o
Power supply A
battery A
Data storage and export o

Deviation degree of comparison test with as

standard instrument -

Calibration Results

UUC Sensor Standard Temperature | UUC Reading Correction Uncertainty

(e (°c) (°c) (2°C)
30.0 29.8 02 0.2
WET 35.0 34.8 0.2 0.2
40.0 40.1 -0.1 02
30.0 30.2 -0.2 0.2
DRY 35.0 35.1 -01 0.2
400 39.8 0.2 02
30.0 301 -0.1 0.2
GLOBE 35.0 35.2 02 02
400 402 -0.2 02

Environmental conditions: temperature: 26 °Cx2°C, relative humidity: 30% RH+10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. : RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.: RA20J-AK000073

Q1709 ADOTONHDAL L't ONICAS

Calibration Engineer:

Date:
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