Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J
General Preparation

& Discuss any specific questions or issues with the customer prior to starting.
& Review the instrument loghook,

D/Perform general external inspection of system for cleanliness.

P/Chet‘k for proper installation of safety-related parts, assemblies, sensors etc.

Check for required firmware/software updates and verify with customers if they would like it
installed.

Q For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. ~ea

@ Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM.

Inspect and clean the system

{Lmk for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

B/I‘erform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample intreduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Q/Recnrd the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.
eplace the radial pre-optics window
B}eplm the axial pre-optics window for SVDV and VDV instruments,
%hmk exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.
4" Replace air inlet dust filter.
0 Replace high capacity air inlet dust filter element if installed. #~&
& Remove and clean instrument water inlet filter,

O Section NOT Applicable
& Drain cooling fluid and remove any particles from the chiller reservoir
& Remove, clean, and reinstall water inlet metal mesh flter if present.
j;]?e fill with Polyclear Plus cooling fluid.
I

Clean the cooling system Air filter and the condenser,

[ Isaued: 4 March 2021, Revision: A.01 Copyright © 2021 Agilent Technologies J
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Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist

I

@ Water Flow

&' Gas Flows

=" RF Generator

¥ Camera Test
Optics Test

2 Nebulizer Test

Instrument Performanece Test Results Table

Note: These measurements do not form part of any specification and are for reference anly.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radinl | Axial * Radial Axial®
Zn213.857 nm SRBR | 4440 4 | s 41514 10
Mn 257610 nm SRER | 13415 1 50446} 184y kLo g
Al 306.152 nm SBR 14 5.} L% ] 1.5
K 766481 nm SBR 53 ®Y 5.% LA

* Axial result is not applicable for GE016AA, GBO1ZAA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using 1CP Expert version 7.3 and above only.

Instrument Test Result
Subsystem Communications Test | 1154
Air Flow PRSS
Water Flow - (]
Gas Flows P
RF Generator RS
Camera Test fass
Optics Test PRt
Nebulizer test PASS

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist J

SPS 3 Auto Sampler
& Section NOT Applicable

Q Power cyele the sler and verify initialization.

O Inspect X and Z axis belts for wear. Replace is necessary.

O Clean X and Z axis slide shafts,

0 Using customer’s racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

SP. A T

- Section NOT Applicable

Q Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
mild detergent.

O Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

3 Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes.

Q Check the X-axis, Theta-axis and Z-axis FFC cables for eracks, incorrect positioning, damaged edges
or damaged connectors,

O Pump Tubing Replacement. Replace peristaltic pump tubing, Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS54.6, 7

@ Section NOT Applicable

Q Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Instrument Adjustment

,B’ Check position of Zn peak, adjust if required.

& Check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration,

_D/ Perform Instrument Calibration.

Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.

/I]/Nr systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

,i{ Subsystem Communications Test.

Air Flow
Issued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies
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Agilent 5110 and 5100 ICP-OE ]
P Checkli: J

P-OES Status Results Table

Note: These measurements do not form part of any i ion and are for refi only.
Measurement Standby Mode Plasma On
Mains Voltage 115 7% VAG 194510 VAC
Mains Current 6114 A 1-1%3 A
Instrument Temperature 14 °C X5 g
EF Air Flow (sensor speed) 140 Hz .0 Hz
Flasma Exhaust Temperature No measurement k5.0 °C I-
Water Flow Oscillator No measurement 1.0% Limin I
Water Flow Detector (KT Ly/min 1.%% L/min
Water Inlet Temperature .1 *C ni g
Polyehromator Temperature 1.0 *C 150 G
CCD Temperature b9 i -14.3 °C
Thermal Stabilizer 1.0 *C 140 i
Argon Supply Pressure L1 .15 kPa {1193 kPa
Purge Gas Supply Pressure*l by e kPa €55, {3 kPa
Option Gas Supply Pressure®| - kPa - kPa
Nebulizer Flow | No measurement 0.4p L/min
Nebulizer Back Pressure [ No measurement iy 05 kFa
Plasma Gas Flow No measurement 15,00 L/min
Auxiliary Gas Flow No measurement 1.10 L/min
RF Power No measurement 120, 4 W |
EF Supply Current No measurement .11} A
RF Supply Voltage No measurement 108510V v :

*1 If option installed
[ lssued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies A
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

S

ICP-OES Parts List Table

Part Part Number | Product /Model # where used | Quantity C d
" o GRO10A, GEO11A,

Axial Pre-Optic Window GROL0-68014 GBO14A/GAOLEA |

Radial Pre-Optic Window GA0L0-68015 All 1

Polyclear Plus Cooling Fluid GA2H2-B0012 | Agilent Water Recirculator -

Purge Gas Filter GA010-60136 All ]

Air inlet filter GAOOO-RA00Z All ]

High Capacity Alr Filter GRO10-60180 Optional -

Rotor seal for 8-7 port valve for o

AVEBT GB494-60002 GB484A/GB495 -

Rolmr seal for 4 port valve for GB493-60002 GE493A =

AVS4

Rinse solution to rinse station - . 2

2 Bmm 1d x 1m GB410-80123 5pPs 4 -

Barb connector 2.5mm-1.5mm 1D GBA10-80124 SPS4 -

}’\'C waste tubing,&mm od x Smm GB410-80122 PS4 -

id, 2m

A Parts may be required from engi stock:

X axis drive belt 5410047500 5Ps3 -

Z axis drive belt 6410047400 5PS3 -

Peristaltic pump tubing, PV 4710048000 5P5 4 i

SolvaFlex, 3 bridged,

Te system
For HF applications, ask the customer to reinstall their sample introduction system.
Leave system in an idle state: on and purging.

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

Service Review

Affix the PM sticker to the system or instrument loghook based on the customer's request.

Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J

A" Review the service and any test results with the customer.
If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's IQ records.

Service E eer Comments (optional

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

,H/C plete the Service Engl C section below if there are additional comments,
Issued: 4 March 2021, Revision: A.01 Copyright © 2021 Agilent Technologies
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Report Summary
Instrument Model Agilent 5100/5110 VOV ICP-DES
Instrument ID GBO11AIGED15A
Instrument Serial Numbar MY 15030001
Software Vearsion 7.3.1.8507
Firmware Version 3442
Tested By Mukoan L,
Test Completad On 12/912021 9:14:53 AM
Result Summary
Subsystemn Communications Test Skipped
Adr Flew Test Skipped
\Water Flow Test Skippad
Gas Fiows Test Skipped
RF Generatar Test Skipped
Camara Test Skipped
Optics Test Skipped
Advanced Valve Systemn Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Page 1of4
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Other Important Customer Web Links

How to get information on your product:

O Literature Library - L/ W A
oes#literature

O Need to know more? - http.//www.agilent.com iversity/

O Need technical support, FAQs? - http:/www.agilent.com/en-us/support/landing/ic

Q Need supplies? - werw agilent.comy/chem/supplies

Service Completion

Service request number Eobeniting Date service [VL] | 1L J 11

_NLJL@‘_"A_L._ Customer signature H‘Q'noun On'wngi

Document part number: G8014-90075

lssued: 4 March 2021, Revision: A.01 Copyright & 2021 Agtilent Technologies
FPage 8of 8
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Agilent signature

Resolution Test Pass

Elament Wavelength Specification  Width

N (174.213 nm) =940 727
As (188,880 nm) 820 623
C {183,027 nm) 51150 826
Mo {202,032 nm) 5820 £.42
Cr {206,158 nm) <1340 227
Zn {213.857 nm) =870 BT
Pb {220,353 nm}) =850 712
Co (228,615 nm) 1720 11.88
Ba (230424 nm} =040 T7.28
Mn (257.610 nm) <1330 852
Mn (260,568 nm) =20.30 14.30
Cr (267,716 nm) = 1100 7.99
Cu (324754 nm) s 25.00 19.06
Cu (327,395 nm) 51420 1132
Sr (338.071 nm) = 33.50 2439
Ba (455.403 nm) =44.00 33.88
Sr (460.733 nm) <3600 17.38
Ba (483.408 nm) = 36,00 28.53
Ba (614.171 nm) =42.00 24.9%
Ar (B75.283 nm) =74.00 5945
K (766 481 nm) = B0.00 6527

Page2of4

mnmt‘laimuqu




Sensitivity Test Pass
Radial
Eiement Wavalangth Specificatien  Methcd  Ratio Standard Blank
As {188,880 nm) =460 SRBR 167.2 11313 424
Se (196,026 nm) =410 SRER 119.1 11771 842
2Zn (213,857 nm) =1421.0 SRBR 4082 .3 499082 148.6
PE {220.353 nmj =460 SREBR 1811 26828 1726
Mn (257 810 nm} 2 3518.0 SRER 114152 285002.2 536.8
Al (386.152 nm) =34 SER 7.8 458380 ST 5
Ba (493.408 nm) 2340 SER 1161 19090414 170865
K (766.491 nm} =18 SBR 53 101078.4 16104.5
Auxial
Element Wavelength Specification  Method  Rafio Standard Blank
As (188,880 nm) = 208.0 SRBR 2528 32142 147.0
Se (196.028 nm) = 1580 SRBR 218.2 3839.7 2722
Zn (206200 nm) =230 SRBR 1203.3 140461 1337
Zn (213857 nm) = 1743.0 SRBR TA56.1 1713231 4728
Cd {214.438 nm) 242270 SRBR T054.% 129538.3 3354
Ph {220.353 nm} = 3200 SREBR 5317 132182 566.2
Mn (257610 nm) = 10625.0 SREBR 30684.7 13148440 18074
Cr (267.716 nm) = 1048.0 SREBR 44421 174420.3 15151
Cu (324,754 nm} z18.0 SBR 50.7 3746038 72480
Al {386,152 nmj) zB0 SEBR 187 278915.3 16790.4
Ba (492 408 nm) z 600 SBR 2087 108958566 517283
K (766.491 nm) =240 SBR 389 19831875 497466
Page 3of 4
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Report Summary
Insfrument Model Agilent 5100/5110 VOV ICP-0ES
Instrument 1D GBO11AIGE015A
Instrument Serial Number MY 18030001
Software Version 7.3.1.8507
Firmware Version 3442
Tested By Nukoan L
Test Completed On 120912021 12:55:48 PM
Result Summary
Subsystern Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve Systermn Test Skipped
Resoiution Test Pass
Sensitivity Test
Precision Test s
Pass
Optics Test Pass
Radwal Amial
Intensity 5296135 5755042
Wavelength  737.212 737212
Page 1 of 4
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Precision Test Pass
Fadial
Element W gth pecifi
Walue % RSD
As (188,980 nm) =280 D81
S= (196.026 nm) £2.60 124
Zn (213857 nm) =1.50 038
Pb {220.353 nm) =260 oa
Mn (257 610 nm) s 150 045
Al 395152 nmi) =1.50 041
Ba (493,408 nm} =150 0.51
K (766.491 nm) =150 0.36
Axial
Element :J'.slue % ;sn
As (188,880 nm) <150 051
Sa (196,028 nm) =150 a.73
Zn (208.200 nm) 1,50 030
| Zn (213,857 nm} =150 037
Cd (214,438 nm) =150 036
Pb (220,353 nmj} =150 028
Mn (257 610 nm) =150 083
Cr (267.716 nm) £1.50 030
Cu (324.754 nm) <1.50 054
Al {395.152 nmy) =150 0.45
Ba (483,408 nm) =150 084
K (766.481 nm) =1.50 056
|
Page 4 of 4
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Resolution Test Pass
Element Wavelangth Specification  Width
N (174.213 nm) =040 7.22
s (188 980 nm) €820 615
C (193,027 nm) =11.50 822
Ma {202.032 nm) =820 §.33
Cr (203.158 nm) = 1340 g1
Zn (213.857 nm}) =870 B.87
Pb {220.353 nm) =850 7.02
Co (228615 nm) =17.20 11.81
Ba (230 424 nm) 5940 7.48
Mn (257 610 nm) =13.30 9.4
Mn {260 568 nm) 2030 1419
Cr{287.716 nm) =11.00 7.80
Cu (324 754 nm) = 25.00 18.92
Cu (327.395 nm) =14.20 11.32
Sr(338.071 nm) = 33.50 24.29
Ba (455 403 nm) =44.00 3368
Sr{480.733 nm) = 35.00 17.64
Ba (492,408 nm) = 36.00 25.58
Ba (614,171 nm) =42.00 24.75
Ar (675283 nm) £74.00 5918
K {766.481 nm) = 80.00 8519
|
Page 2 of 4
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Sensitivity Test
Radial

Element Wavelength

Specificaion  Method  Ratio

Pass

Standard Blank

As {188 980 nm) =480 SHBR 154.8 12423 58.5
Se {186.026 nm) =410 SRER 117.4 1259.6 a7.9
2n (213.857 nm) = 14210 SRER 41928 52402 6 155.3
Pb (220.353 nm) =460 SRBR 1954 2B14.2 179.9
Mn {257.610 nm) =3518.0 SRBR 115836 2812101 5476
A (386,152 nm) z34 SER a7 55103.6 58529
Ba (493.408 nm) =340 5BR 1254 21526169 170322
K (785491 nm) z18 SER s 107908.7 16079.8
Axial
Element Wavelength Specification  Method — Ratio Standard Blank
As {188 980 nm) =208.0 SRER 2975 4054.8 170.4
Se (186,026 nm) 2z 1580 SRER 2502 4794.8 298.5
Zn (206.200 nm) =234.0 SRER 13059 18162.3 150.3
Zn (213.857 nm) 17430 SRBR 207 200815.6 5047
Cd {214,438 nm) 242270 SHER 7958.3 148327 5 350.4
P (220.353 nm) 23200 SRER 806.7 152445 584.0

Mn (257 810 nm) =z 10625.0 SRBR 34460.9 14930028 18725
Cr (267 716 nm) = 10480 SRER S018.6 1688000.6 1532.6
Cu (324754 nm) 218.0 SEBR 575 4238837 T248.6
Al (398,152 nm) =60 SBER 18.5 320004.8 164414
Ba (453.408 nm) =600 SBR 2333 1188289154 507145
K (766.491 nim) 2240 SBER 445 22189744  ABBETO
Page 3of 4
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Report Summary
Instrument Maodel Agilent 5100/5110 VDV ICP-OES
Instrument ID GBOTTA/GEDEA
Instrument Serial Number MY 18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By Mukoon L.
Test Completed On 12/8/2021 1:34:10 PM
Result Summary
Subsystern Communications Test Pass
Air Fiow Test Pass
‘Wiater Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resoiution Test Skipped
Sensitivity Test Skipped
Precigion Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow (relative 75% Air Flow (relative
spead) spesd)
15,00 19.00
Water Flow Test Pass
RF Water Flow(Limin) Camera Water Flow Water Inlet Temperature
(Limin) (*Cy
1.98 1.36 17.16
Page 102
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Precision Test Pass
Radial
Element Wavelength Specification  Measured
‘alue % RSD
As (188980 nm} <260 1.38
Se (186.026 nm) =260 0e
Zn (213,857 nm) =1.50 0.38
Pb (220,353 nm} =250 .44
Mn (257 610 nm} =1.50 0.43
Al (396,152 nm) 21.50 0.38
Ba (493 408 nm) =1.50 088
K {765.481 nm) =150 0.38
Axial
Element Wavelength  Specification  Measured
Walue % RSD
As (188,880 nm) £1.50 061
Se (196.026 nm) £1.50 0.52
Zn {206.200 nm) s 1.50 0.36
Zn (213.857 nm) =1.50 033
Cd (214,439 nm) =150 0.4
Pb {220,353 nm) £1.50 036
Mn {257,610 nm) <1.50 0.74
Cr (267.716 nm) <1650 0.25
Cu (324,754 nm) =1.50 0.7
Al (386.152 nm) =150 0.44
Ba (453 408 nm) =1.50 073
K (766 481 nm) 5150 ae7
Page 4 of 4
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Gas Flows Test Pass
MNebulizer Actual Flow — Back Auxiliary Actual Flow  Back
Target Flow Prassure Target Flow Pressure
070 o070 203.80 2.00 108 108.66
Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Pressure Target Flow Pressure
200 200 11388 18.00 17.93 2424
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 141475
RF Oscillator Test Passed
RF Oscillator Frequency 25874
(MHz)
Work Caoil Current (A) 45 931
RF Power Supply Current (4} 2.000
Camera Test Pass
Integration Time  Standard Deviation  Status
(ms)
Electronic Offset Test 1000 5.261 Passed
Dark Current Test G000 0734 Passed
Array Test & 0.024 Passed
Linearity Test 0.118 Passed
Page2of 2
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Agilen
CrossLab

Freen brasght 1o Durcesne.

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

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

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

Note: White non-current production A4 instrument and or accessory madels are not covered
specifically in this docurment it can be used as a basic reference.

For more information about Agllent Technologies services please visit our web site using the
following URL ~ httpy//www.agilent com/en-us/services

Introduction

Customer Information

1 Custormers should provide all necessary operating supplies upon request of the engineer.

2 A customer representative should be available 1o the engineer while performing the preventive
maintenance procedures

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

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

Ravisan 1000, Issuad Nowmber 2021

@ hglent Technologies, inc. 2027
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Agiben
CrossLab

Fran Iasight 15 Duacoese

2nt Preventive Mainten:

System Information

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

table.
Instrument System Name and ID ZAOFS ™S
i el e Uniled ?ma\ﬁ.s\ and Engineering Consultant

List the Serial Numbers of each
Component

G a2 R "Wy 13160001

List System Compenent Product Numbers

9
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CrossLab
r0ss a Instrument Preventive Maintenance Checklist
Fien nih to Dutzoma

Important Customer Web Links

« For more information about Agifent Technologies services, please visit our website using the

following URL http//www.agilent com/en-us/products/crosslab-instrument-services/service-
repair

«  Toaccess Aglent University, visit hitp/fwww agilent com/erosslab/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.

o Auseful Agilent Resource Center web page is available, which includes short videos on
mai ce, quick lists of cor les for new instrurments, and other valuable infarmation
Check out the Resource Page here: https.//www.agilent com/en-us/agilentresources

+ Need technical support, FAQs, supplies? — visit our Support Home page at
http fwww.agilent.comy'search/suppart

s Getanswers. Share insights. Build connections:
Join the Agifent Community at https://community.agilent.com/welcome

Service Engineer’s Responsibilities

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

»  Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

«  Only select those pages that refate to the system or module being serviced,
= Complete empty fields with the relevant information.
« Complete the relevant checkboxes in the checklist using either a X" or tick mark "

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

« Complete the Preventive Maintenance service in the order of the tasks listed
« Complate the Service Review section together with the customer.

«  Complete the figlds for page numbers at the foot of each selected page

» Complete the total number of pages field in the Service Completion section

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

This information is subject to change without notice.

Revision 1000, Issued: November 2021

mges e 2071 ———
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Agilent
CrOSSLab Instrument Preventive Maintenance Checklist

From Inaght 1o Dutome
0 Agilent A4 safe operation flow chart inspections (to determine if the PM can be performed),

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued.

d Discuss any specific issues with the customer before starting.

O For HF application systems, if standard sample intraduction system was not installed, ask
the customer to install it WIR

E‘ Review the instrument logbook for recorded problems and comments.
dSave instrument control settings before starting the procedura.
d Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

El Check system for required installation of components, settings as defined by current
Service Motes

E'I Check for required firmware updates and verify with customers if they would like them
Installed.

& usesvD1o performa Full Wavelength Scan for Cu HCL - As found test_1"
Ej Perform a Basic Cu ABS test - "As found test.2"

ﬁ Print the Details page or screen captures of the test results and attach to the end of this
checklist.

Favasan 10,00, Issued November 2021

Agilent
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i Apgilen
CrossLab CrossLab

From insight 12 urcome Fae Inaigh o Dutoame

i il ard Rt

@’ Inspect the burner interlock plate to ensure that the interlock pin is secure and correct for

FLAME SYSTEM section the burner type

Ei Clean the burner slot with a clean white card.

Instrurment Preventive Maintena

O section not applicable
Check the uniformity of the slot width.

Elﬂ@lmmmﬂﬂi é Clean the bumer if required.

& Review and confirm instrument configuration data in SVD d Change the burner o+ing.
|j Confirm power supply voltages using the SVD Power Supply diagnostic. d Clean the nebulizer, spray chamber and liquid trap.
d For Dual Beam instruments - Confirm REC frequency using the SVID RBC frequency |j Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber.
diagnostic. Check that the pressure relief bung releases readily.
Mﬂhﬂmw @' Change c-rings on the fuel and oxidant delivery barbs

Leave the liquid trap EMPTY and verify the flame will not ignite in this state,
d Check the burner adjuster controls for complete and free movement, I the burner adjuster

needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease. Refill liquid trap and check that overfill drains freely into the drain/waste tube
Run SVD tests to exercise all motor drives over the full range of their travel: |{Checx the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel
Monochromator drive
Slit drive Check and clean the igniter electrode
o Lamp selector
O ABA W%
@ Check that extemal optical surfaces are clean — Clean of replace as required O Pressure test for leaks
@ Use SvD and perform Mong Wavelength Correction. d Leak test gasbox internal components and connections
d Use SVD and perform Slit Calibration. d Check safety interlock status and operation using the SVD interlock monitoring diagnostic,

© Use SVD and perform Grating Squareness Diagnostc Analytical performance for Flame systems

d Use VD and perform Zero Order Offset/Mono Correction.
é Use SVD and perform Wavelength Repeatability.

ﬂ Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due ﬁ Optimize the instrument ready to perform Cu sensitivity test,
to age.

d Ignite a flame.

& Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.

é Create a manual method to perform a Basic Cu ABS test - “Final Performance Testing ©
ﬂ Check that the signal energy of the D2 and HC lamps track properly. Advise customer if m .

their D2 lamp is showing emission degradation due to age. Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the A4 PM Performance test results and measurements table

1000, Issued November 2021
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Agilent jlent
CrDSSLab Instrument Preventive Maintenance Checklist C?&SSLab Instrurnent Preventive Maintenance Checklist
Fram lasight 18 Datczree: Facem kgt 33 Qe
O Tube
O Electrodes
Q Shroud

FURNACE SYSTEM section
0 Check and clean the end windows on the workhead,

ﬁ Section not applicable O Check safety interlock operation.

0O Review and confirm instrument configuration data in SVD

O cConfirm power supgly voltages using the SVD Power Supply diagnostic.

O Cptimize the instrument ready to perform Cu sensitivity test.

3 Run the sensitivity test for a 25 ppb copper sample and record the results in the results

Mechanical components g
0 Run SVD tests ta exercise all motar drives over the full range of their travel:
O Monochromator drive O Section NOT Applicable
0O Slit drive i y ’
0 Lamp selector O Check condition of the PSD capillary - replace if necessary

O check condition and operation of PSD syringe — ensure it does not have air locks and

Optics components bubbles.

O Check that external optical surfaces are clean - Clean or replace as required. O Change PSD rinse bottle o-ring.

O Use VD and perform Mono Wavelength Correction. U Check and clean the inse vessel,
O Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
0 use SvD and perform Siit Calibration. the lower end must be above the liquid level in the waste vessel.

Q) Use 3D and perform Grating Squareness Disgnostic.
A Use 5D and perform Zero Order Offset/Mono Corraction.

O Use 3vD and perform Wavelength Repeatability.

0 Ensure that the waste vessel is suitable for use with the furnace syster,

O Physically inspect selected HC lamps {customer to supply per their choice) and measure Q section NOT Applicable
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due )
toage. O Re-torque screws securing the hubs, presser arms and purmp rotors,

O Adjust each roller so that it rotates freely

O wipe clean the pump rator rellers and pump bands with a dry clean cloth

O Inspect the GTA workhead gas hoses and connections for leaks QO Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.
O Pressure test for gas leaks O Remove the pump module rear cover and check for the incursion of liguids and any signs of
3 1f the cooler system is accessible (stand-alone) check for correct operation and CONESION.

coolant/water level - this includes any temperature and pressure settings plus filter 0O Re-torgue the nuts that fasten the motor mounting plates to the chassis.

cleaning (air flow and water} :
QO check clips securing the diluents holder and replace if necessary,
O Inspect the GTA workhead water hoses and connections for leaks. ) ) _

O Disconnect, clean T-piece, and reassemble the tubing using the following steps.
O Check all graphite components and replace if necessary

Rervigice, 10,00, ieswed. November 20271 Rewsion: 1000, Issued Novernber 2021
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Cr SSLab Instrument Preventive Maintenance Checklist
From bnsighe 19 Dukcerve

O Remove the T-plece by disconnecting the pump tubes, the pump bands and all other tubing.

O Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 5-10 minutes.

O ‘Wash the T-piece under a tap with a strong flow of water

QO Rinse with distilled water through all of the inlats in the reverse direction to normal sample
flow.

O Reassemble.

o sectionoT Applicable
The Agilent 5PS 4 autosampler is designed to need minimal maintenance,
The following maintenance requirements are suggested to maintain the performance of the
autosampler,
O Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.
Q Cleaning the autosampler cover panels with domestic window cleaner,

O checking the - axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes..

O check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors,

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-00050,

d Saction NOT Applicable

O Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension

O Check belt tensions - adjust if required

O Check the lubrication pad for single x-gxis shaft. If pad is dry or customer has cbserved any
vibration or erratic movernents of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS inta the well,

O Check the auto-sampler ability to find tube positions - Calibrate if required.

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm waler or & mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Revision 10.00, lssued Novembar 2021

CrossLab
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Instrument Praventive Maintenance Checklist

O Section NOT Applicable
d Inspect YGA gas supply hose
Inspect/replace VGA pump tubing.
ﬂ/Check low gas pressure interlock setting— adjust if required
B’ Check precision orifice gas flow setting — adjust if required.
B’ Check gas regulator pressure to 46 psi (325 kPa) - adjust if required,

Q Clean the exterior surfaces of the accessory with soft lint free cloth. This clathcan be
campened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents. WIR

UHrAA lamp accessory (external)

ﬂ/Sectaon NOT Applicable
O check the condition of the power cable.

QO Clean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System
Q if you have altered the customer's instrumentation during the course of PM, restore to the

original status to allow the customer to conduct their normal activities (e.g., reload the
customer's method.)

Guidance

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

Renision: 10.00, lesued Novemiber 2027
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Instrument Preventive Maintenance Checklist

ture

Service Review

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

|3’ Record the Preventive Maintenance service activity in the customer's records/logbook.

a‘ Update/reset instrument maintenance counters as appropriate. "
Affix the PM sticker to the system or instrument logbock based on the customer's request.

a’ Complete the Service Engineer Comments section if there are additional comments,

B’ Review this service, parts replaced, and test results obtained with the customer,
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 G records,

Test Results

Expected Test
Test Description Result Actual Test Result
Flarme optics PMT Gain test
For copper at 324.8 nm, 4 mA, 0.5 nm slit width <55% - _I o 47 '}'.
Flame performence test with 5 ppm copper sample
Air facetylens, mixing paddle removed Aba valug > 0.5 0.5%63
Air Jacatylene, mixing paddle installed. 10 replicates %RSD<1.0 0.4
Deuteriurn fumace optics PMT Gain test
For copper at 324.8 ren, 4 mA, 05 nm slit width <55%
Deuterium fumace performance test with 25 ppb copper sample (324.8 nm)
Precision %R0 S40% -
Abs value 015 -
Zeeman fumace analytical performance: 25 ppb copper sample (327.4 nm)
Precision BRED =40% -
Abs value =010 -
MERS 70% -
Bs VAT fest Bos. 0.2 Ry 0.2166 Res

2 Agikent
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AM consumable and parts list table

Product/Model # PM supplied or

Part Description Parthumber | e sed Consumable | Instument-Type
Test Sclution - Cu Sppm n BE . =

Lol 6610030100 | 50 55140 240 280 PMsupplied | oo
Test Solution - Blank sclution | 5190-7001 50 55 140 240 230 PM supplied Common
Copper, 1000 ug/mi, 100ml 5190-8279 50 55 140 240 280 ol Common
Kit, Mk 7 G-fings, agquecus, & S

complete set 9910093400 50 55 140 240 280 P supplied Flame
Organic Kit 99710093500 50 55 140 240 280 P supplied Flame
Wire Mebulizer Cleaning 99710024700 50 55 140 240 280 consumable Flame
Tubing-Capillary Std Nebs 0910024800 50 55 140 240280 cansurmable Flarne
Capillary Tube Hivac Net (3). | gg10g44p00 | 5055140240280 | consumable

{organics only) Flame
Glass impact beads (5/pk) 9910025700 50 55 140 240 280 consumable Flame
Teflon impact beads (5/pk): - .

{arganics only) 9910053300 50 55 140 240 280 congumable Flame
Burner cleaning strip {100/pk) | 9910053300 50 55 140 240 280 consurmable Flarne |
Windew UV silica — round - = P

{right side] 2010082600 50 55 140 240280 Pid supplied Bomreon
Window UV silica - - "

rectangular (lft side) 20710082500 50 55 140 240 280 Ph supplied Gommon
Fad adhesive window (round) | 4910012700 50 55 140 240 280 P supplied Common
Pad adhesive window 5 e

{rectangular) 4910012800 50 55 140 240 280 P supplied o
Electrode kit {1 pr) (D2) 6310003400 GTA120 PM supplied Fumace
Shrowd (D2) 6310003100 GTAI20 Pt supplied Furnace
Zeeman electrode kit {1 pr) 6310003500 GTAI20 PM supplied Furnace
Zeeman shroud 6310003600 GTA120 P supplied Furnace
Crring P50 rinse bollle 6910025900 PSNZ0 P supplied Fumnace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

Revigion 10.00, Issued Nowve
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Service Engineer Comments (optional)

4
22
SVD Results Report A
VARIAN
REporiiDd  DisGnestic'Start Tinei28/01/2022/8 4B 6TAM  Dlagnostic Evid Tiie:28/01/2022 SBH24 AN
Customer: UAE Service Engineer: Kanyakom 5.
Address: Contact Details: 02637636381

Instrument Con_ﬁguratiun :

Configuration:

Serial Number; MY13180001

Turret Type: Automatic

Instrument Model: Varian AA140/240/280  Number Of Lamps: 4

Flame Instrument: True
Furnace Instrument: True
Zeeman Present: False
Internal Zeeman: False
Internal UltrAA: False

Optics Type: Double Beam

D2 BG Correction Fitted: True

Mono Type: Automatic
Gasbox Type: 'Y' Gas Box
Auto Burner Adjuster: False
Mains Frequency: 50
Firmware Version: 2.11
Photomultiplier Type: Normal(900nm)
PWB Version: 45

Service Completion

Service request rumber __ GOO4A01032 Date service completed _Z;B_AS_‘]_;OZ;_ .

Agilent Honan A

oralure an 15

Custones signature Uhgm

i

Total number of pages in this document

e Agilent
wnmslualugy

Power Supply:
Averaging Period: 300
Datapoint Count: 20
Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 12.20 13.20 m
-12.00V Rail 1320 1190 -10.80 | Passed |
5.00V Rail 450 5.01 550 | Passed |
310.00V Rail 278.00 320.00 341,00 | Passed |
Repoart Generated Al: 250172022 8 52:26 AM 2 SVD|

8 Rapart
Lensy At

Boot Block Version: 1.08

EEPROM Data:
Instrument Run Hours: 48368884
Zero Wavelength Offset: 30.071

D2 Run Hours: 38036.500
D2 Serial Number: not set!
D2 Install Date: 01/01/1570
D2 Original Intensity: 1.000
D2 Last Intensity: 475.000

Moneo Correction: 0.755

Flame Hours: 23615.166

Frequency:
Averaging Period: 300
Datapoint Count: 20
imi Highest Measured Frequency:
Uppg:- L-olmm i sastt;.oo red ¥
. Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
48.00 50.00
Result: lm‘
Report Generated At: 2012022 §:52:26 AM ]

mnﬁﬁ”‘.’s‘fﬁ”’ﬁ"ﬁ’iﬁﬂ

Optics

Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 3

Peak Selected: 324 80

Lamp Alignment:
X' Lamp Screw

Semple Peak: [OBTT ]

"Y' Lamp Screw
Sample Peak: g ggg r
\

7
B0% Sampl b1

Poskcigne| [TOBEET] |

80% Sampl

i
Padk Wik b

Uppar Limit:

Uppar Limit:
RedPt 1 RefPt 2 Raf Pt 1: Ref Pt 2:
Lower Limit: Laower Limit:

X Lamp Screw Result: Y Lamp Screw Result:

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength{nm): 324.80
Lamp Alignment:

Lower Limit {(nm) Actual (nm) Upper Limit (nm) Result:
Zero Order 0.0 0.00 0.10
First Order 324.45 324.75 32515 | Passed |
Second Order 549.23 649.52 649.57
Report Generated Al: 28012022 §:52-26 AM 3

mﬁ'ﬂ?ﬁi"ﬁ“ﬂﬂu



Wavelength Repeatability: Mechanical
Wavelength Drive:

Lamp Used: Copper Lamp Current{mA): 4
Peak Used(nm): 324.750 slit Width(nm): 0.2
Connected to Socket: 3 Slit Height: Normal

Slit Drive:
Lamp Alignment:

Lower Limit{nm) 324.763 324883 Upper Limit(nm)
{Approach from Zero Crder) {Approsch trom end) Turret Drive:
Sample 1; 324.823 Sample 2: 324.823
Sample 3: 324.823 Sample 4: 324.818 - -
Auto Burner Adjuster Drive:
Sample 5: 324.819 Sample 6: 324.819
Untested
Sample 7: 324.818 Sample 8: 324.819
Sample 9: 324.819 Sample 10: 324,818 Miscellaneous
Mean: 324,821 Standard Deviation: 0.002 Signal Processing Linearity:
Result: Calculate Mode: New Calc Mods
Lower Limit Actual Upper Limit Result:
st o
52 7 295 332
2w s
sS4 825 813 1008 Passed
1 1435 1519 1754
S6 2498 2753 3053
57 4347 4724 5313
Interlocks:
Burner Fitted: BIZICIIE Flame Detect: IITIL0TH
N2O Burner Fitted: GCU Active: JIECITE
Flame Shield Closed:
. o Oxidant Pressure: [IEIIEE
Gas Control Fitted: IR
Pressure Release Bung Fitted: Oxidant Changeover:
Liquid Trap Fitted: IIETTCE Ignition: IECIEE
Repont Generafed Af; 28012022 6.52:26 AM 4 VD mmom Report Generated Al:  2801/2022 0-52:26 AM 5 SVD RegitsiRepart |
)33 4¥} ﬂ‘]lJQlJ LANMILUNT J
Auto Lamp Recognition: Sequential by time report 28/01/2022 11:03 AM SpectrAA
Lamp 1: 12 - Chromium (Cr) Lamp 5: Not Supported Page 1of1
: s - Analyst
Lamp 2; Uncade Laniatiot Gostciad Lamp 8: Not Supported m’;&allad 2B012022 055 AM GMT. 2801/2022 2,56 AM
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported Worksheet P 26-01-2022 01-Sentivy test
Lamp 4: &7 - Siver/Cadmium/Lead/Zinc(Ultrad) (Ag/CLamp 8:INot Supported 3‘:"&':&" : Cu

Computer name  HEM-212
GEETTIY  Passed Sorlal Number: MY 13180001

= Method: Cu (Flame)

GTA Temperature Monitoring:

Sarmple D Exp Abs %RSD  Mean Ab:
Not Performed B & pom 0500 7] o.sm;q :

Readings

Notes: 05042 0.5002 0.4879 0.5006 05021 0.4580
0.5019 05004 0.4288 04598 280112022

Signatures:

C heatha, Vet B 22 Jow 1623 K@“‘ga\f-ﬂ‘\"\ S 1% 35“ 2022
UAE Date Kanyakom 5. Date
Report Generated At 28/01/2022 9:52:26 AM 5 SV Regglis¥aport .
mnmﬂum ] mnm':‘lumuﬂ,u



Sequentlal by time report 28/01/2022 12:22 PM SpectrAA
Page 1 0f1
Analyst
Date Startad 2EN1/Z022 11:04 AM GMT: 28001/2022 4:04 AM
Worksheet As Hydride
Comment
Methods As
Computer name  HEG212
Serial Numbar; MY 13180001
Method: As [Vapar]

Sanple ID Exp Abs WHSD  Mean Aba
As 10 ppb 0.22 11 0215

Rradngs

0.2188 o21m 0.2150 0.2145 0.2126 012022

'
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SPC Calibration Center

KKT

Part of DKSH Group

SPC Calibration Center

Branch oo0c amashit 5T Sukhurmat 1011 Rand,
Tor 1S 4308 Ev, S04 o 8 24 et

Bongkok, 10360 Thaslans

e

Certificate No.: C24210091 Page: 2a0f2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Conductivity Salution Reading Fareclan {k) inosrmny (2
2497 pnSicm 267 wSfcm -1.73 wSicm 2.00 0.52 pSicm
14083 pSlom 1439 uSlem -30.7 uSlom 2.00 T8 pSiem
11131 mSicm 1124 mSicm -1.09 mSicm 2.00 0.58 mSfom
After Adjustment ; &t 14083  pSicm
Standard Unit Under Calibration Caovarage Factor
Correction Unecertainty ( £ )
Conductivity Sclution Reading (k)
24,97 wSiem 258 uSlom 0,83 nSicm 2.00 0.52 uSiem
14083 uSfem 1410 uSlem 17 psicm 2.00 78 wSfem
111.31 mSicm 110.1 mSicm 1.21 mS/cm 2.00 0.58 mSicm
The End of Certificate
'
%‘fﬁmw‘-rm"* 5 m,ﬂ. A wvrarn mamle T 0250 taﬂm"&lﬂququ

SPCC-FM-C24-D6: 23 Nov 2020

SERT

Part of DKSH Group

CONDUCTIVITY METER Certificate No.:  ©24210091
Model: Labass Issued Date: 29 March 2021
Serial No. (or ID.): 16300356 Job No.: KSPR21048394
Wanufacturer: 51 Analytics Page: 1of 2
Electrode Serial No. 16070067 Maodel :  LF413T Brand : 5l Analytics
Condition: In Condition
Customer: United Analyst and Enginesring Consultant Company Limited
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Ervi Ci o T n C + 2 C
Humidity 50 %RH 16  %RH
Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibeation By: Mr.lmran Ama
Calibeation Date: 29 March 2021
The Mathod usaed: In house method, SPCC-WI-48, base on ASTM D 1125-14 and D 5391-14
Traceability: This certificate is traceable to the CRM maintained by DAKKS/DKD calibration laboratory

through Radiomeater Analytical Co., Ltd. Certificats Mo, 1581, 1515, 1377

SRRT O

WS wadd odd dfia
£PC RT Co. Ltd

/prvwn s

(Mr. Imron Ama)

{Mr. Dumreng Boonsopon)

Persan in charge Autharized signatory
This certificats & issuad tha units of maasuremant accanding to the Intemational Systam of Units {SI), 1t providas fraceability of measuramant to imamational or
natianal standard or oihar recognized nationsl siandard laborakares
The messurement uncenisinty stalsd is he expandad unceraiity which is obilsinsd fiom the slandard uncensity mulfilied by P8 covarage factar (k=) 1o
provide a level of confidance of approximaiety 85%. It is determined in accordance with $he Guide to Exprassian of Uncertainty in Measuremnent (GLM).
Thase results may be affected by deviations from specied conditions. The results relate anly %o the fems tasied, callbrated or sampled. The repart shall not be
reproducad excapt in full without approval of SPC RT Co., Lid

.
ten Rl a iR 4l

29 e o NI lunUaY
mnd 0005 1 Tl 57 gt 7 nasteled AT 10850 q
Bronoh D003 193¢ Boi ‘Wochisginamagi Bongohak. Preasnaneng. Bangesk

et S S o i v

i 5T, Eukfuamwt 011 Aol 260 Thalla

SPCC-FM-C24-06- 23 Nov 2020

Calibration Certificate

Certificate No.: 2201783-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Pags 1ol 5

Equipment: pH Meter
Manufacturer: METTLER TOLEDOD
Model: SevenEasy pH
Serial No.: 1231155210
1D No.: UAE.WAT.D10/2553
Order No.: 2201733
Operation No.: 2201793-001
Date of Receipt: 21 Fabruary 2022

Date of Calibration: 1 March 2022

MrPheraphat Tuanjit Approved by W

Calibrated by
Scientist { Mr.Nuttapol Niyomchart p
Specialist, Division of Calibration L-.bwmury
Date of lssue: 1 March 2022 Responsible for the Technical Management Team
are for 85%.

This Gertficale is issued in accordance wih the candtions of apcredration gramed try the Thal Laboratory Accradiaton Scheme which has assessed e
of s laboratory mcognized
sl tandaeds borstory. T caricati may 1ol b Fpducal SFse T il excapl wilh the prr witlen approval of s Natiral Foce Ineatute

AN

9
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Calibration Report Calibration Report

Cartificate No.: TANTER001-01 Certificate No.: 220173300101
Equipment: BH Matsr Reschstion: D pH @ 1wy Equipment: pH Mmtar Resolution:  O0TpH ;1
Manutacturer:  METTLER TOLEDO Modet: ‘SevenZasy pH Manufacturer:  METTLER TOLEDD [ SavanEasy pH
Sarial Ne.: 1231155210 Trpe: Banch top Serial Na.: 1231185210 Type: Bench iop
10 No.: LAE WAT 01002863 10 Ha.: LIAE WAT.010:2553
Date of Calibration: 1 March 2022 Page 2 of § Date of i 1 Marh 2033 Page 1al§
Locatian: Chemical Cakteaton Laboratory, KATIDNAL FOOD INSTITUTE Calibration Results:
Ervironemet Condition: Amblent Temperaturs: {235 £ 15 | T RelatveHumidits (82 28} % 1. Cablratian of pH Mater { Manual Temperaturs Gompansation ot 28 ¢ )
Candition of Equipment: Good Candiizn
Candition of this Results of Calbration Naminal L = y i
BH qmv) - oM [4mv ] k)
1.Calbration Method : diect ty and certfied
rafiranes matarisl {CRM) oo 4017 414 o0 0.58 00
2 Reference Standards | Caniied Reterence Matnrial 200 258 e 200 058 200
Instrementy Sevial ) 1D Ng, Manufagturer Cariificate No, Dus Date. L] 177462 178 4.00 058 200
2.1 DC Vokage Caltwaior 208007 Fluks BCL-ZIF-DBET 24 June 2003 B.00 50159 58 800 058 200
22 Digtal Thermometer 2708007 Fuuke CO-BA05E01 30 Ceioer 2022 .00 Q001 [] 7.00 058 200
23 Trarene-Hygre Miter WFLETHIO41E PONPE arzz-01es 27 January 2023 8.00 50159 58 8.00 058 .00
10.00 77483 arT 10.00 058 200
Cartifind Rudrance Mainrisl Lo, b, Manutychurer Baty Expi Datg 1200 25812 296 1200 os 200
24 pH bufler 4,008 (Frimary gH bullar Eelusan] 74133 CPAchem PHEIELS 19 Aprd 203 14,00 414118 a14 14.00 [ 200
24 pH bufier 6,864 (Srimary pH bufier Sclusan] Ta1340 CRAshem PHITLE 18 Apri 2003 2. Callbration of pH Meter with E| [ Marnal mc)
28 pH bufler 10,01 Primary gH bufier Scheian) Ta1342 CPAChem PHZROLS 19 Apri 202 Equipmant: oH Elcirodn Type: Combined Blectrode
27 pH buffer 7.00 (Standant pH busier Solution) Ta6E3E CPACham PHIDTLE 16 March 3002 Mamfsctersr;  METTLER TOLEDD s e
3. This certficaton & raceable tn The intemational System of Unit (51 Unk) Sarial No.: 1156882 DN, [y
A1 a0 | it o PCETI LT i v e Parfarmance af Elestrare systom [Three-Faint Calbration at g4, EHT and gH10)
3.2 Inswyuments No22 through NSC-TISITIS 17035 Labarstory Accradiion of Calbration No. 0061
23 Instruments Ho23 througn NSC-TISITIS 17028 Labariary Accradiien of Cabeation No 0202 Gt Vi Awwrage Indicatar Reading i e Ucanatni s R
34 Carifed Referance Material No. 24026 Fracaabie o Primary @25 "C (pH) #H my (xpH) k]
tharmometer, baromatar, and nincvokmeler The Standsed Soktion
prapanation and cerified by CPACham Lid & accredied o 150 17034 4.008 400 15 56.25 O.LOTE 200
and ISOREE, 17028 5855 P 15 5 00078 20
AN D e L s : e I N N

preparation 5985 7
accredhed 1o 150 17034 and ESOMEC 17025 i 2 o

u0sT 200
:;: L shown on date and place of calbration onky. / z ﬁ Z» 4 W
1 M 281z

1 2627

ad@sluaruan

F-C5-012 Revision: 00 Date: 14-12-61

F-CS-012 Revisian: 00 Date: 14-12-61 tanas lN ﬂ’JUQN

Calibration Report Calibration Report

Certificate No.: Z201783-001-01 Certificate No.: 22071783-001-01
Equipment: Digital Thermameter with RTD' (pH Meter) Equipment: Digital Tharmamates with RTD (pH Miter)
Resabicn: LR ] Modet:  SevenEasy pH Resolution: IS I Model:  SevenEasypH
Serial Ma.: 1231158290 DNp:  LAEWAT.1D/2553 Serial Ma.: 1z 158210 I0Na:  UAEWAT 0102553
Manufacurer: METTLER TOLEDO Manufacturer. METTLER TOLEDO
Date of Calibration: 1 March 2022 Pagedof 5 Data of Calibration: 1 March 2022 Page Sof 8
Location: Chemical Calbration Laboratory. NATIONAL FOOO INSTITUTE Calibration point: 15.0,25.0 and 35.0 C
[~ Ambient M o+ 1% Calibration result:
Relative Humidiy S5 % ¢+ 2% - The probe was immearsed in liguid bath or dry bath 1o a minimum cdepth of 100 mm.
- Description of probe, modl : Hi& SN i
Dimansion af probe : Diametar 4 mm, Lengh 100 men.,
Condition of this results of Calibration: Sheath material Srairiess Sieel
s : :"T::;:::T‘ e ; _— UUCT Reading  {'C) “:::“T o Carrection Valus {C) i d
- iy SOMPANIng wilh & ke enparature = {"c)
from & standard resistance thermometer, 151 15008 0.1 n.0se
- The lemparature scale in uae al this sbarstory & the inlernational 251 25004 0.1 o.0s9
Temperature scabe of 1990 { MS-80 ). 351 35,003 €1 0.0se
2 Rafarance Standard insinamant ;
Instrumart Modal Sarial No. Cartifieats No, Dun Dabe Thraugh ,_{ .
HANDHELD THERMOMETER 1823 2118154 ,/’#“_’Jj
PSL-T 0851164 03-Jurr22 TISTR B
Puasnum Resistance Tharmematar (FAT) 5527 BTTER
Support Equipment : - Low Temperature Bath (ISOCAL), Model: Eurcpat Plus Basic, SN: 3415922 M
4 oL

3. This certficate Is imceabie o Imemational System cf Units (51 Units). /
4, This cortficats was cartified anly for the instramant we calbealad
Ll ey o oo BiRcH R ca ; 4 M&azt

6. Condifon of Calibrated e ©

Goed Nate
7. Resuit of Calibration : EI Without adjustment D Ater adpstment - UC™ : Unit Uneee Caibration

The reper uncertainty of measurement was based on standard uncertanty mutinhed by coverage factor k= 2. providing a leval of confidance of
approximately 98 .

End

F-C5-012 Revision: 00 Date: 14-12-51 laﬂﬂ'ﬁ‘lN ﬂ’JUQN F-C5-012 Revisior: 00 Dase: 18:12.61 LBﬂﬂ'lilNﬂ?UﬂN
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WEETIS1

Calibration Certificate

Certificate No.:
Client name:

2202087-001-01

UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of§
Equipment: pH Meter
Manufacturer: HANNA INSTRUMENTS
Model: HI 2211
Serial No.: 08165345
1D No.: UAE.WAT.004/2556
Order No.: 2202087
Operation No.: 2202097001
Date of Receipt: 11 March 2022
Date of Calibration: 16 March 2022
Calibrated by Mr.Manas Somsak Approved by
Specialist { Mr.Pheraphat Tuanjit |
Manager, Division of Calibration Laborastory
Date of Issus: 21 March 2022 Responsible for the Technical Management Team

The uncertainties are for a confidence probabdity of approximately 85%.

This Cartficans s ssusd in accordanca with i conditions of accradiation gramed by ha Trai Labomiory Acereciasion Schame which has assassed
m: measurement capabiky of the mboralory and Es imceabily & recognized naticnal standands and 1o e wniis of measurement realized at the
ing national standards iaborory. This carificate may not be mproduced cther than in ful expspt with he prior wiiten approval of the

NMIFM Instituti

F-C5-009 Revision: 00 Date: 14-12-61

Calibration Report

anaIsly AIUAN

Afi

Certificate No.: 2HAATO01-01
Equipment: BH Meter Resolution: 0.0 pH A v
Masufacturer:  HANNA INSTRUMENTS Medul 2211
SerialNo:  OB163045 Type: Benchiop
LT UAE WAT DO4I2555
Date of Calibration: 18 March 2022 Pagedofs
Calibration Results:
1. Calibration of pH Mater i Manusl Tamparatur Compersaton #1 35 °C |
e e Average Indicator Reading Uncertainty | Coverage Factoe
pH {mv) - wH Lgmv ) (L]
] et a1 ane [ 20
2 25811 2057 200 [T 200
4 177482 i A0 0,083 200
5 52158 [TH] &00 T 200
7 0001 01 700 D083 00
] 53188 581 w00 X 200
0 AT7.463 AT 10.00 0063 200
2 -2m2 28656 1200 0083 200
" £14.118 -at4 14.00 0s8 200
2 Gallbration of pH Meter with Electrode | Manual Temparaturs Compansation at 25 °C )
Equipment: H Ebcirods Type: Combined Elsctrode
Manufacturer:  METTLER TOLEDO Model: LEam
Sasial No.: 1142602 LT HiA
y atpk, pHT and pH10}
Certified Value TR TR Raloc Er) Rulativa Slopa (i) | Uneerainty Caverage Factor
5 °C pH) BH my {2pH) (k)
4.008 am 1805 LR 0007 00
6856 657 125 . 0.0074 200
10.015 1001 ATE w1 00080 200
6563 = 52 . 0oz 200
'
ta

F-CE-012 Revision: 00 Date: 14-12-61

5C-TI51
CALIBRAT

15 17825
0 a081

Calibration Report

Certificate No.: 220205700181
Equipment: RH Meter Resolution:  C.01 pH o my
Manufacharar:  HANNA INSTRUMENTS. Modst: Haz
Serial No. 08165348 Tyoe: Bench top
LT UAE WAT 004556
Date of Callbration: 16 March J0g2 Page 2ol §
Lecation: aboratory, Maticeal
Environanent Condition: Ambleni Tomperature: {230 + 15 | € Ralative Humidity: | 455 +5 } %
‘Canditian of Equipmant: Good Congitan
Candition of this Results of Calibeaticn
1.Caltration Method 3 diect by cersfiad
reference materil (CRM)
z i o
Instnaments Serlal (D No, Manufacturer Gariificate No. Duwe Date
21 DC Volage Calorsior TR0 Fluke SCL-F-0887 24 Jone 2022
22 Dighal Thenmomaiar 2709007 Fluks CC-B40586-01 30 Detabar 2022
23 Tharmo-rygro Meter ano. BT 00488 POMPE QR21-2787 18 November 2022
Lartified Referance Materal Lo, Mo, Manufacturer Refh Expire Dats
24 pH bufier &.008 [Primary pH bufler Sohsan] THONZ CPAshem PGS @1 November 2023
25 pH bufter 6855 [Primary pH buller Scluson] THOI13 CPAchem PHIITLE 21 Novamear 2023
28 pH bufler 10.07 Primary pH bufler Schaan] THONS CPAchem PHE20.LE 21 November 2022
27 pH bufler 7.00 (Standan pH butar Sokutien) TTEB4D CRACham PHIDT.LE &Nowamsar 2022
3. This certficaon s raceatie fo The intemational System of Lini {55 Unk)
31 Instruments Mo 2.1 trough ¥SC-TISHTIS 17028 L
33 Insruments Mo 2.2 enugn NSC-TISHTIS 17035 Labormiory f 0061
33 Insruments Ma23 Teough 17028 L ¥ 0
34 Certifed Refererce Material No. 241028 traceable o Pristary whod- Hamed
tharmametes, baramessr, and naecvatmeales Th Sandand Sokson
erified by CPACtem Ll & 0150 17004
and ISOUEC 17025
35 Cartifed Redererce Materia| No, 27 traceabie o BN RafN HI-T LatN 30004, 20200 BIM RafN HI-G Loth 2605, 2000; B
Rafi HI-8 Lot 30.04.2020 Bk Raf HI-10 Lot 22.08.2020. The
Stancard Sokiticn preparation and certiied by CRAChem Lid &
accredied o 150 17004 and SONEC 17028
4. This o
5 This dake s plac

A

F-C5-012 Resvision: 00 Date: 14-12-61

anasluauan

g with a known

fromn a standard resistance thermomedar.

- The temperature scale in use at this abaratary is $1a Internatianal

Temparature scale of 1960 { ITS-80 ).

2 Referance Standard Instrumert -

TELTIS 17025 : e
EALIRRATION 81 =

Certificate No.: 2202067-001-01

Equipment: Digital Tharmamater with RTD (pH Mater)
Resalutian: 01 o Modal:  HIZZ11
Sevial No.: 08165348 0 No:  UAEWAT.DO&2568
Manufacturer HANNA INSTRUMENTS

Date of Calibration: 16 March 2022

Location: Chamical Calbratian Labortory. Natianal Food Instituts.

Environment Condition: Ambient Temperature (230 £ 10 ) g
Fostative Humidiy (% r4) %

Cenditien of this results of Calibration:

1. Calbration Method | = In he d: W-TE-02! with standamd

Instrumant Madel Serial No. Cestificate No. Due Date Through
HANDHELD THERMOMETER 1523 2913154
PSL-T 085164 oz TISTR
Piatirum Resistance Thammameter (PRT) SE2TA 877332

Support «Low

3 This cartficate is iraceabie 1o Infematianal Systam of Units (SI Urits)

4. This certficate was cantified orly for e ratrument we calibrated

§. This result of calbration was found accurate as shown on dale and placs of calibration only.

& Condition of Calibrated item ©

7. Resut of Calbration :

Good
AT

l:l After agjustment

OCAL-). Modal: Europa-5 Pius Basic. S/IN: 34155272

Az

F-CS-012 Renigion: 00 Date; 14-12-51

anasluauan



MNarlona

WSC-TISI.TIS 17028
CALIERATION 0D

Certificate No.:
Equipment:

Data of Calibration:

Calibration Report

220208700501
Digital Tharmomatar wit AT (pH Maser)

Resolution: a1l s¢ Model:  HI2211
Seral No: 165345 IDNo:  UAEWAT.0OL2568
Marsdactuner HANNA INSTRUMENTS

16 March 2022 Page Sof 5

Calibration polnt:
Calibration result:

15.0, 250 and 350 "¢

- The probe was immersad in liquid bath or dry bath io @ minimum depth of 100 mm.

- Description of probe, model © A BN Hi&
Dimenzon of prabe : Diametsr 25 mm. Leng® 100 mm
Sheath material : Stainless Steal
uuCt Resding (G} Tmn": pey | Berrection Vaiue (C) "'"":":;"
150 15.001 [T] .00
250 28.002 0 0089
) 8002 [ .00
bal - UUG" : Uni Under Calibration

N

FUEUSHEASu BN 1S 3EaInNES0UETN S AN
Foundaron for ndusirial Development Natanal Food nsiuie
Food Indusmal Lashoraiory Senvice Cerver

. "
n I FRAFNSSULBEULNYEESaanILEmTs

NSC-TISI-TIS 17028
CALIBRATION 0081

Calibration Certificate

™ based ‘multiplied by caverage faziar k= 2, providing 8 level af eonfidencs of
‘appraximately 55 %,
. Ao
F-C5-012 Rendsion: 00 Date: 14-12-61 laﬂﬂ']ﬁ‘laj AIUAN
9
e,
S,
AN
Son=r
FEsrnssLEULILElSdssmITUE IS %
AUEUSMEA SO UBMSaBa rNSsUEMS ‘:,/,//;_\"\“-\5:‘
e o
Foundaron for cusina Develepment Nahonal Food Instit_ee ol LA
Food indusina LéD:fgcf,' Senice Cenfer CALIBERATION ODE1

Calibration Report

Certificate No.. 2203120-001-01
i Manufacturer:  METTLER TOLEDO
Model;  AB204-5/FACT Resolution:  0.0001 g
Serial No.; 1120361010 I No.: LIAE WAS.D02/2552
Capacity: 220 g
Date of Calibration: 1 Jure X2 Page 20f 3
« Ambientt 195 & 03 'C RelatveHumidhy 45+ 15 %
Place of Calibration: 108, Balanca Roam, UNITED AMALYST AND ENGINEERING CONSULTANT 0., LTD.
Condition of Equipment: Gosd Canditian
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2, Reference Sandards:
Reference Standard ~ Model Serial No.  Calibrated By Certificate No. Due Date

Standard Weight Class E2 1-500eng BI0E06A554 TS M22010208 B January 2023
Standard Weight Class E2 1-5009 BI0EDGR1TE TCs M22010215 6 Jarwary 2023
Instrument Model Serial Mo,  Calibrated By  Certificate No. Due Date
Therma-Hygra Meter FONPE 490 NFLETH 010/18 Quaiity Reborn QRZZ-0350 18 February 2023

3. This certification is traceatle to SLUNIT

4. This cetFicate was certified only for the instrument we calibrated,

5. This result of calibration was found accurate as shown on date and place of calibration only,
Calibration Results:

1. Repeatability of Reading:

Mominal Valug ] Swandard Deviation of Reading (g9}
100 0.000048
200 0.000052

2. Off-Center Error:
A mass of S0 g wasplaced and moved to various positicn on pan.
The belance reading cbtained is gwen in the table.

e o Q0
a a o g
O i
1 i 3 4 5 1)
{9 339{ o 31¢ o 3¢t g di{ g 3 /¢ o) 19}

409959 | 45999 | 450098 | sopoos | sncose | 49sese 0.0001 ’%’

F-C5-012 Revision: 01 Cate: 20-04-65 ¥

ARFFNSSLTILNYS0SIH s ULETAIS %
| I I AusEnTIsAzoU]UBN S S8aMNSSUa IS '7,4/._“\ s

Certificate No.: 2203120-001-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
K, Pral 10260
Pagelaf 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2203120
Operation No.: 2203120-001
Date of Receipt: 1 June 2022
Date of Calibration: 1 3une 2022
Calibrated by  Mr.Taveesak Seilee Approved by /%_’
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 7 June 2022 for the Team
The are for a of 95%

This Centificate is ssued in accordance with the canditions of accreditation granted by the Thal Laboratory Accreditation Scheme
which has assessad the measurement capability of the labarstary and its tracesbility to recognized national standards and to the

units of realzed 2 the raticnal standards labargtory, This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.
F-C5-009 Revision: 01 Date: 20-04-65 v

4

Fourdation far Indusimal Develcpment Naticnal Food insit_te
Fosd hcusiral Laberalan Senice Center

Calibration Report

Certificate No.: 2203120-001-01
i Manufacturer:  METTLER TOLEDO
Resolution: 00001 g

1D Mo.: UAE.WAS.002/2552

Model: AB204-5/FACT
Serlal No.; 1129361010
Capacity: 220 g
Date of Calibration: 1 June Ji¢z Page3of 3
Calibration Results;  (Continued)
Calibration Range;  0-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Neminal Valua Stancand Vake verage Readig Carrection Uncertairny Coverage Factor

[ 9} {0} [ g {40 (% g } 3
Uniaad 1,00000 a.0000 2.0000 1000068 200
o1 001000 a0 20000 1000088 200
.05 005000 anamm 2.0001 1.000088 200

(¥ 010000 0.1000 a.0000 0.000088 200

0.2 020000 0.2000 2.0000_ a.000088 20

[ 050000 0.5000 .0000 ,000088 20

1 100000 08999 0001 000088 2m

2 200000 19998 0001 0.000089 20

5 500000 50000 0.0000 0 200

10 2.99956 59999 0001 000092 200
El] 19.90995 15,9999 o001 0.000098 200
50 42.90990 45,9959 0.0000 00012 200
bl £2.99989 65,9908 0001 oona14 200
100 100.00001 55,9909 0.0001 ooan? 200
150 14999991 148,9097 D.0002 0.00032 200
200 200,00007 195,9958 0.0003 20

uncartainty of measrEmEnt was based on 3 standard uncerainty mukiphed by & coverage Factor &, providing &

The reported
lewe! of confidence of appravimately 95 .
[RR— Y P— 7 5 ’2

F-C5-012 Ravision: 01 Date: 20-04-65




National Food Institute, Ministry of Industry, Thailand \./

= Of

MSC-TISHTIS 17025
JERETIEIN 0041

Calibration Certificate

Certificate No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

gehack, F 10260

Pagelofd

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR
Serial No.: 1122100406
ID No.: UAE.WAD.004/ 2546
Order No.: 2200708
Operation No.: 2200708-001
Date of i 24 2021

Date of Calibration: 24 November 2021

Calibrated by  Mr.Worapob Soaktong Approved by
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Responsible for the Technical Management Team

Date of Issue: 30 November 2021

Th inti for a of app 95%

This Certificate i Bswed in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the

units of measurement realized at the corresponding national standards laboratory. This certificate may not be Wced other
than in full except with the prior written approval of the National Food Irstitute. t

F-C5-009 Revision: 00 Date: 14-12-61

MEC-TISTES 17025
CALIBRATION D%

Calibration Report

Certificate No.: 2200708-001-01
Equipment: Elnctronic Balance Manufacturer:  METTLER TOLEDO
Madal: A% 105 DR Resalution:  0.00001 g/ 0.0001 g
Serial No.: 1122100406 IO No.: LIAE WAD.004/2546
Capacity: 110 g
Date of Calibration: 24 November 2021 Pagedof 4

Calibration Results:  (Continued)
Calibration Range:  0-100 g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: ( Range: 0 - 30 g ; Resolution: 0.000019 )

Naminal Vaiue Stncard Value Average Readng Correction Uncestainty Cawerage Factor
g {01 {91 X [& p ) L3
Unioad 0.000000 1.00000 0.00000 00000083 200
111 000058 001000 000000 A.000011 200
0.02 0019957 0,02000 00000 000012 200
.05 0.050001 0.05000 £.00000 2.000011 200
0.1 0.100002 0.10000 0.00000 0000012 200
.2 0.200004 1.20000 0.00000 0.000013 200
15 0455554 150000 000001 0.000014 200
1 0555586 100000 000001 Q000025 200
2 1999589 198 .00001 Q.00001% 200
5 4995679 49956 0.00000 0000022 200
10 10000026 559554 0.00009 Q.000074 200
bl 20000037 1559951 000013 Q.000098 200
0 30.000063 30.00000 000006 0.00013 20

lﬂ&dﬂ‘lﬂﬂﬂ

F-C5-012 Revision: 00 Date: 14-12-61

é’; National Food Institute, Ministry of Industry, Thailand ?'/

Calibration Report

Certificate No.: 2200708-001-01
Equipment: Bectrosic Balanoe Manufacturer:  METTLER TOLEDO
Model: Ax 105 DR Resolution:  0.00001 g/ 0.0001 g
Serlal No.: 1122100406 I0 No.: LAE.WADLD04(2546
Capacity: 110 g
Date of Calibration: 24 wovember 2021 Page 2 of 4
[ Ambient 20 + 05 °C  RelwveHumidity: 39 0+ 1 %

Place of Calibration: Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD,
Condition of Equipment: Goad Condeion

Condition of This Results of Calibration:

1. Caliration Method: NP Meshod W-MA-D001  Tr-House Method based an UKAS Lab 14 ; 2019

2 Reference Stardlands:

Reference Standard ~ Model ~ Serial No,  Calibrated By Certificate No.  Due Date

Seandard Weight Class E2 1-500mg 15880 = M20111955 28 November 2021
Standard Weight Class E2 1-500g 15882 s M20111965 28 November 2021
Instrument Model Serial No,  Calibrated By ~Certificate No. ~ Due Date
Therma-Hygro Meter 1141 maw,hl. BTH 003/55 Qualty Reborn QR21-0267 15 February 2022
3. This certfication Is traceable to 51 UNIT
4 ly o the i fibrated.
5. This result of eafibration was feund accurate as shown on date and place of callaration anly.
Calibration Results:
1. Repeatability of Reading:
Nominal Value [ g ) Standard Devistion of Reading {9}

15 0.0000057

k) 00000354

50 0.000053

100 0.000048
2. Off-Center Error:
A mass of 50 g was placed and moved T varcus position on can.
The balance reading cbtained & ghan in the table.

Q g :
GGG)
O
4 5 L [Maximum Differance)

L9 yIC g 2lE g (g3
; 50.0000 | ss.s00s | so.0ss0 0.0001 %ﬂ
laniy bty

F-CS-012 Rewvision: 00 Date: 14-12-61

National Food Institute, Ministry of Industry, Thailand

— n?i

Calibration Report

Certificate No.: 2200708-001-01
Equipment: Electronic Aalance Manufacturer:  METTLER TOLEDO
Model: AX 105 DR Resolution:  0,00001 g/ 0.0001 g
Serial No. 1122100406 IDNou: UAEWAD.004/2546
Capacity: 110 g
Date of Calibration: 24 November 2021 Paged of 4

Calibration Results:  (Continued)
Calibration Range:  0-100 g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: { Range: 31 - 100 g ; Resshution: 0.0001 9 )

Nominal Value Standard Value Average Reading Corection Uncertairty Coverage Factar
(g 3 I L9 {9 [& 9 ) &
0 4000000 g 00001 0.00014 200
45 44,09096. 44,9999 0,001 0.00015 200
50 49.99399 49.9999 0.0001 000018 2.00
55 54.99997 54.9998 0.0002 0.00016 2.00
&0 6000002 59.9999 0.0001 0.00018 2,00
L] 65.00000 £4.9999 0.0001 0.00018 200
M 70.00003 £3.9999 0.0001 0.0001% 200
75 75.00001 749999 0.0001 000020 200
80 8000005 79.9998 0.0003 0.00021 2,00
a5 85.00003 §4.9998 0.0002 0.00022 200
h!] 89.99999 §3.9998 0.0002 0.00021 200
100 9999957 09990 0.0002 0.00020 2.00

“The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage factor & | providing &

leved of confidence of appraximatsly 85 . !
tn&ﬁ%mnqu

'V PR—

F-C5-012 Revision: 00 Date: 14-12-61




The Uncertainties are for a

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

t/] Parnthippa Tameyakul
(

) Malee Butkruea
[ ) Suwit Imjai

Issue Date :

OK 10250
NEC-TELTIEITIZS
CALBRATION 0008

Cert. No.: 21TM1876
Page.: 1of 3

Hat Air Oven
Mammert

UF 55

B216,1666

UAE WAQ.027/2558

United Analyst and Engineering Consultant Co.,Lid.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

28 October 2021
29 October 2021
(26+10)°C
(50430) %

Kunchit Promprat

Tl .

Approved Signatory

4 November 2021

Lanmﬂdmuqu

Equipment : Hot Air Oven Cert. No.: 21TM1876

Condition As-Received : Used ltem Page.: 3 of 3

Reference : 2110-07010C1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperaiure Source

Fresh air setting : Close

Callbration [ UUC* uuc* T T Overall Uncestainty Coverage
Polnt Setting | Reading stability uniformity Variation Factor
tc) (°c) {°C) (£°Cc) ey () (£C) k
104.0 104.0 104.0 0.11 0.52 0.72 0.42 2
140.0 140.0 140.0 0.25 11 1.4 1.1 2
180.0 180.0 180.0 0.18 0.87 1.2 1.1 2

c T ('c)
Point Position
(*c) 1 2 3 4 5 6 T ] 9 (ref.)
104.0 103.852 | 103.978 | 104.382 | 104.323 | 103.776 | 104.015 | 104.312 | 104.186 | 103.907
140.0 140.308 | 140.730 | 140.426 | 140.270 | 138.531 | 130.666 | 140.067 | 138.895 | 138.750
180.0 180.598 | 180.339 | 180.755 | 180.619 | 179.716 | 179.820 | 180.204 | 180.365 | 179.975

Average” : The average of 30 values In each position,

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor,
Temperature uniformity : The maximum of d P at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible fo determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall : The Diff of the i
UUC* : Unit Under Calibration

Note @ The reporied uncertainty of measurement was included slability and excluded uniformity .

by a

and minimum i i it

The reported uncertainty of measurement was based on a uncertainty

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

-obo-

Maly, .

mnms‘lﬁmm;u

Equipment : Hot Air Oven
Condition As-Received :  Used ltem
Reference : 2110-07010C1

Procedure Used :-

Cert. No.:
Page.:

21TM1876
20f 3

Calibration were conducted using calibration procedure CP-0T02 according to direct measurement

method with Data Acquisition which d with Temp Detector { RTD ) and
Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44067617 21LM10 20 Jul 2022
2. This certificate is valid only fo the item calibrated on date and place of calibration.
3. This certification is traceable to the Interational System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close during
Baginni Finished
1/2 : Tamp. { °C ) 28 28
REL.Humid. { % ) 56 55
S “}3 [AC Supply { Volt ) 230 230
[
o Ref. Std. ID No.: @
Calibration Point
Position : | { 140, 180 ) °C| (104 )°C
1 21-15TC-01 15RTD2/11
2 21-15TC-02 | 15RTD212
3 21-15TC-03 | 15RTD2/13
Probe Installation Details : Dimension of Chamber : 4 21-15TC-04 | 1SRTD2/14
a= 50 em D At 5 | 211s7c05 | 1sRTDR2/1S
b= B0 em bl s m [ 21-15TC06 | 15RTD2/20
e= B0 om H= 040 n 7 21-15TC07 | 15RTD2MT
Dapacty. = 00505 m 8 21-15TC08 | 15RTD2118
9 (ref.) 21-15TC-08 15RTD2/19

Wk, .

mnma‘himqu
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