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Agilent Preventive Mainienance provides factory recommended service for your analytical
instruments to assure reliable operation and the aceuracy of your results,

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



Agilent GCMS Preveniive Maintenance Checkdist
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Introduction

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

@/Major Preventive Maintenance Yearly

This checldist covers the following model(s):

- Type- - . Model

S0 5973 Series MSD
SQ 5975 Sarjes MSD
50 5977 Series MSD
™ | 7000 Series MS/MS
TQ 7010 Series MS/MS
QTOF 7200 Series QTOF

i QTOF . 7250.5erles QTOF

P g w mdom, pmin mu rm B onon o e pmnmrn e 3 e

LARSTEHTISE i GEniadsn

Custorners-should provide all necessary operating suppfies uponrequest of the engineer.

]

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

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

« [f a sysfein feqliifes the Use of exira of shecial pfocedUfes ahd/of paits fof the maihiehahce
service, then these must be ordered separately and charged as a repair, which may incur

additional costs.
Revision A.10 ssued February 2023 Page af R
DL Mumber 44145.7520357882 ot .
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Agilert GCMS Preventive Maintensnce Cheoldist

Important Customer Weh Links

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

rea e
reball

o To access Agilent Universily, visit htto://www.agilent.com/crossleb/universitv/ to learn about
training options, which include online, classroom and ongite 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
miaintenance, quick fists of consumables for new instrurments, and other valuable information.
Check out the Resource Page here: httos://www.acilent. com/en-us/agilentresources

e Need technical support, FAQs, supplies? ~ visit our Support Home Dage at

£ oy - ;| - Fixgsesrrdy fevy e =
bt wwwe sgifent com/search/sunnor?

o (et answers. Share insights. Build connections:
Joln the Agifent Community at hitns://community. agilent, com/welcome

Service Engineer's Responsibilitias

wk

[£3]

» Contactthe.customer and ensure that altnecessary supplies are available before the preventive
rmalintenance visit.

s Complete empty fields with the relevant information.
= Complete the relevant checkboxes in the checklist using either a “X” or tick mark “v* .

» Check “Section not applisable’ check boxes to. indicate services/tasks mot delivered, as
appropriate.

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

o Complete the Service Review section together with the customer.

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

Additional Instrustion Motes

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

Revision A0 Jssued February 2021 Page ._2 of q
CE Numbaor 44145 7539351852
2 Agiien! Technologies, ing, 2021
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Feom lnmai 1o Quitoms
Sysiem Information

@/ Check this box if ar instrument configuration report is attached instead of completing the
table.
Instument SysiemNameand 2 . T XL MED USHIBLBIY

 iAstriment Syster stie aAd Lacation < Thgy Bindva it Sechuir LA S o

List System Component Product Numbers " List the Serial Numbes of each Gomponent

Gy a - VS L3414

—nd

0

L IN o

Praparation

i Discuss any specific issues with the customer before starting.
Review the instrument loghook for recorded prablems and comments.

H Save instrument control settings before starting the procedure.

@ Perform a ganeral inspection of the system for cleanliness.

@& Check for proper installation of parts, assemblies, sensors eie.

W@ Check system for required installation of components and settings as dafined by current
Service Npteg

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

Cusiomer Resnonsibilities

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

Revision A10 ssued February 2021 Page Zr of ﬂ_ o
DE Murnber 44145, 7530351852 bt .
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Important notice for customers
The customer should complete the following before-the Support Provider arrives on site:

E!/ Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
performance of the equipment.

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

Befinition of the Task/Recommended items within the dociument
Task Recommended
Yes No Inierim / Major / As needed

M O O [ L1 Yes selected means that the task was done or the part was
required.

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

I Y O O i | O Ll Interim selected means that this task is recommended to be
done at 6-month intervals.

O 0O O M O Major selected means that this task is recommended to be
done yearly; if the customer would like 2 service to be done at
the &-month intervai then the service could be purchased.

0o oo 0 [ M4 Asneeded selected means that the task was done or the part

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

Preventive Maintenance Procedures

Yes/MNo Interlin/Malor |Desecription
g, Perform general inspection of system far claanliness
B, 0 & @ Discues any problems the customer is having with the instrument
A0 M " Review customer maintenance records and excluda maintenance an renently senviced fems
70 5] M Review the most recent autctune report. This will give a starting point for evaluating spectral
e e e | PEBKSDASENINE NOISE, pRak shape, Mass assignments and resolition.
GCMS [
Yes/No Interim/Major |Description
20 E E  |Record Instrument model no.
0 & & Record Instrument serial no.
o ™o 7] Record Rough Vacuumn
] Record Manifold Vacuum
0 O =] 1544 TYpa 6F Cattimilt installed
Revision A 10 issued February 2021 : Page 6- of ﬂ_ o
BE Kumber 44145 7534351852 ebe
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CMB Praventive Maintenance Checkiist

e
G,
=
=4
G'J

) L 18ystém Ghecks
Yes/No interim/Major |Description
=] o] [ Verify that calibration peaks were seen pirior to starting the PM
ﬂ [ ] = Ve the instvrumen ih
| [ 2] lnspect vaculm hoses, pump, exhaust tubing, and power cords for excessive wear.
2] %] 5] ity inspact calibrant lovels — PFTBADPEETR 6f appl), IRM {if appl). Refllif avoilable.
fa | & =] Ltisk for any Gbvious edenal darmsge or problems,
7 0 ] 2] Clean air intakels). Cosmetie cover(s} may heed to be removed.
g 0 & & Verify svstem line voltage meets instrument specifications: Yes [4” No [
Yes/No [ & " |Wet Mechanical vacuum purmps

Yes/No Interini/Major |Description

i o [ | Check for evidence of oil [eakage. Check pump gasket for leakage.

o O = & Desin amyd replaie mesharsal puing o,

[ ] 5] Replace Oif Mist Filer if applicable.

oo W Digouss with custormer the need for more freguent oil changes if the ol Is dirty

oo & & ‘DERT-USE st THers Wi CREmIGal 16hization.

oo o & Perform anti-suckback valve test. Power an until side plate is held cloged, power off and
cheok that side plate holds closed. Vmua!iy confi rm that no ou retums up YaoULIT hcse

YesfNo . #f: L1 -|iry Mechanicai vactum pumps - Digphiragi.’ - : e L e

Yes/No Interim/ Ma ajor |Description

] i [ ] |Check for evidence of poor vacuum - Turbo power demand, poor manifold vacuum, etc,

2o &8 &3 £1gai it Towe HEtss O Bust,

[ ] ] & if vacuum is peor, then replace the digphragm pump.

I H # Perform anti-suckback valve test. Power on until side plate is held closed, power off and
etk thst side plate holds tosed.

ol
yeE/Re P O3 . iDF Mechanicalvakutins Dumps - Serell

Yes/No Interim/Major _[Description

r. |Replace the tips seal on the IDP pump.

Check for ‘evidence of poor VBEUU: ~ TUIDS SOWET dEmnBR, POET /iaRiTod vasuum, &g
Replace the Exhaust Filter if required.

Discuss with customer the need for more frequent changes, if neaded,
InfOMRT CUSTORIEr that pump gas Ballast shouid be ingalied slhihe tmg,
Perfonm anti-suckback valve test. Power on unti] side plate is held closed, power off and
check that side plate holds closed. X L N

g

[t

N

=]
= E| FE H R
() | ES) B

Cleaning System and Filters
Yes/No interim/Major iDescription
Fang

& Rerriove dust frarn fans and vent Covers,

M Verify fans are functional and that there is enough space around the
inotrument for proper cosling.

SBurse sleaming
Open znalyzer and remove the source.
Disasseimnble, Clean, Re-assemble source.
Rednstall source and close analyzer.

I
0 O

Filters

Replzce RMSH-2 Helium gas filter - if applicable.

Heplace RMSN-2 Nitrogen gas filter ~ if applicable.

{Replace RMSHY-Z Hydrogen gas filter — if applicable.

CP17588 — Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Heliurm;
Bracket, Mount, and Filter — if applicable.

CP17974 — Gas Clean Filter Kit GC/M4S 178" Mount and Filter - if applicable,
CP17973 - Gas Clean Filter; Replacement Filter — if applicable,

5190-9071 ~ Methane Gas Filter — if applicable

Guidance: if gas filter is replaced, write the change date on the filter using a permanent marker.

Revision 410 lagued Fehruary 2091 Pape. of. 0\ L
DE Mumiber 447145 7536351852 g .
U 2 & 5o Railent

ojoja] oo (9o
NEE SNEE (oo
RiEE RiR|E (&R
BlE & e |

& sgilent Technologies, fna. 2671



Agilent
Praccl ok

AT U 3 B A BT

Agilent GCMS Preventive Mairtenance Chacklist
frem Inmgii to Dutscne

L . |8ystem postscheck

Yes/MNo Interim/Major |Description
[ ] [} Pump system back down. Wait until system stabifity has been achieved.
0o & [F] Verity system vacuum reading(s) via the gauge controller.
#, I [ L eak Check

[} = & Verify system in manual fune
[« = ] COFBErE SHEIHE Hrevioys tne file tEREH{E)
B0 @ ®™& Change to Tune and verify that all temperatures, pressures, and gas flows reach method set

s points

fa J ] ] ] Check manuatly that you have calibration peaks.
7O @ El Autotune Performed

Guidance: If the PM Service is performed pricr to a qualification service, then use the qualification procedure as a guide
Tor final Instrument setup and cheskout.

Service Review

0  Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/logbook. Record
the PM evant in the Smart Alerts logbook, if applicable.
Update/reset instrumient maintenance counters as appropriate.

&, AFfix the PM sticker o the systermn or Instrurnent logbook based oh the custormer's request.
Complete the Service Fngineer Gomments section if there are additional comments.

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

O If the instrument firmware was updated, record the details of the chenge in the Service
Engirieer's- Comment box. Systems in a compliant environment may need additiona
documentation.

[ L N W nor Y b N P |
AgHent {ast Keslins | anie
TestDestription 1 Bupevted Test Resul Attual Test Result
Ao fuue Pnss P
K] T
Palvale. dune s pass
N 1
e B
/ 4
~ / -
/ //
Revision A,10 issued February 2021 Page ?_ aof i Ll
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Agilent Consumed Parts List Table

@/Seotion not applicable

Aghent GOMS Preventive Mainienance Sheckiial

Procuct or Model# | Quantity
Far] beseripusn - Pan Number whepe Useg eansymed
Revision A10 issued February 2021 Page __8:. of ﬂ :
BE Mumbor 44145 7530351552 et
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Signature Page

Service Engineer Comments (optional)

Agitent GCMS Prevertive Maimenance Checkiist

Revigion A.10 Issued Februzary 2021
DE Mumber 44145.7834351852
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Agilent Preventive Meaintenance provides factory recommended service for your analytical instruments to asesure
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 vou need to reduce unplanned downtime and keep your systems
oparating at their peak. This checklist will be completed at the end of the serviee and provided to you as a record
of the praventve miahitessncs aeivites,

Z= - Agilent
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Introduction

Customer information

e Customers should provide all necessary operating supplies upon request of the engineer,

* A customner representative should be available to the engineer while performing the preventive
malntepance procedures.

o Any parts, not included in the Parts Lists section of thiis docum ent; are riot part of the
recornmended Preventive Maintenance service, nor are they included in the price of this service.

« If 2 system requires the use of extra or special procedures and/or parts for the maintenance

service, then these must be ordered separately and charged as a repait, which may incur
additional costs.

rnportant Customer Web Links

For more informalion about Agilent Technologles servises; please visit our website using the
foltowiiig URL: http://www.agilentcom/en-us/products/crossIab-instrument-services/service—repair

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

To acoess Agilent University, visit htip://www.agilent.com/crosslab/university/ 1o learn sbout
training options, which include online, classroom and onsite defivery. A training spectaiist can work
directly with you te help determine your best options.

A useful Agilent Resource Center web page is available, which includes short videos on maintenance,
auick iists of consumables for new instruments, and other vatuable information. Check out the
Resource Page here; hitps://www.agilent.com/er-us/agilentresources.

Need technlcal support, #AQs, suppiles? - visit our $upport Home page
http:/fwww.agilent.com/search/support.

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

7890B Manuais are alse available on Agilent.com:

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

o instatlation and Pirst Startup
https://www.agilent.com/cs/library/usermanuals/ Public/7890B_Instaliation.pdf

o Dperation Manual
https‘://www.agiie'n't.c@mfcs/%iijrary/userﬁia‘n‘ua|s/?ublicl?agﬁB_Gper‘a‘tion.pdf

o Maintaining Your GC
https://wiww.agilént.com/os/library/usermanuals/public/G3430-
80052%207290B_Maintaining%20Guide pdf

Revision: 2.07; lssued: September 15, 2021 .
Agife Bocument Numiber: DD 36718 5 -

DE number: 44166.7597222222 Page
© Agilent Technologies, inc. 2024
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Service Engineer’'s Responsibilities

Contact the customer and ensure that alf necessary supplies are available before the preventive
mainienance visit.

o Only select those pagas that relate 1o.the system or module being senviced.

s Complete empty fields with the relevant information.

« Complete the relevant checkboxes in the checklist using efther a “X” or tick mark "v™.

« Check “Section not applicable” check boxes to indicate services/tasks not defivered, as appropriate,
o  Complete the Preventive Maintenance service in the order of the tasks listed.

= Complete the Servioe Review section tegether with-the customer.

s Complete the fields for page numbers at the foot of each sefected page

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

e  Askthe customer to sign the Service Completion section including the customer’s and your

-]

signature.
a 2 K ﬂ! n PO (] 3
AGORIGRS] NSVLCUOn NoIes

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

o DI AGTIMpIEment fifMwWars tipdates, uniess yéii gat approvat from the cusiomer ahd afe suUré that
they are compatible with the instrument control software.

‘Revision: 2.01, Issued: September 15, 2021 .
Agite Docurment Nuimibér: 00313618 . i m ep

E number: 44166.7597222222 Page ‘2 of ﬂ_ ThelT Agilent
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Frees lapght to Datcomy

System Information

@/ Chack this box if an instrument configuration report ie attached inctead of somplstingthe table
below.

R et Product Numbere - - Listthe Seriai Numbers of each
‘ List System Component Prodqct Numbers ’ Companent }

L Gruge

2
3.
4

e ton ;

=~

Pronaratinn
] ]

(" Discuss any specific issues with the customer before starting.

&/ Review e nsirument logboak for rettrded ProbIGTS aud somments.
Save instrurnent control settings before starting the procedure.

B Performa general inspection of the svstem for cleanliness.

& Check for proper instaifation of parts, assembiies, sensars eic.

¥ GCheck system for reguiired instaifation of components, settings as defined by current Service Notes.

& Check for required firmwars updatas and verify with customers if they would lika them installed.
Before starting the following procedures, record the Detector Signal Output(s) In the results table. i

fha 20 ie turned OFEE Arin o carvicra mads ~ramnarins tha datartar mtnite hafara and aftar tha
f H - ¢

5 1 i
service is ot pussible,

Revision 201, 1ssust Septeriber 15, 2021

Agile Doeumeant Numbar: DRRT35718 .,*é. .
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Preventive Maintenance Procedure
Clean and inspeci GC
@ Unplug power cord from the power source.
Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
& inspect internal conneciors for proper contact and placement.
& Reconnact Power 1o the 8C. Power the 8C on and verify the power o self-test passed:
<} Verify oven motor sping freely and turns on with the oven door closed; off when the door is opeaned.
Verify onaration of all nthar fans - the inlet and FRO annling fans
Verify aven intake/outlet flap assembly is operating smoothly while heating and enoling the oven

onsumable replacament

r"'l
CL
-
o
pir
D
LW
psed
o
prnd
<

14
riie

e

e

" For the inlets installed, perform inlet maintenance as defined in the 7890 manual — "Maintaining Your
BC" - for the intel(s) installed.

& Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Muiti-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (Vl)

0 if the inlet systein 1S used i Spilt Mods with Vistous samiples, spedt ahd &lean the spht vt wbe o
the inlet and flush or replace the tubing between the inlet and the split vent trap.

0 [ the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of

waml s AL LEpRRiAS saRlzeg slha tamitge Poaciisg dlas M sallsnsce sl wsaalx PR PY | JrA e
-:l!’_lll"-ll\.o Ul LU 3Ty T RIRIL L T . LRafE s T io COCCION &l CasUl adacinens rur

eontamination — clean as Necassary.

Zero Sensors and Leak test

@A Zero all pressure sensors per the procedure in the 7890 “Advanced User Guide”.

A Perform inlet pracsira dacay test(e) as definad in the 7800 T roublachacting Manual”,
If the PM Is done in preparation for an Operational Qualification, then the pressure decay test defined
within. that protocol ean be used for the PM..

@~ Record if test passed or faited in the results table.

Revision 2.01, ssued: Septermber 15 2021 ]
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=~ Agitent 7890 GC Preventive Mainisnancs Checklist e
frain dnsighd to Duttienn

ALS Maintenance

i PR

/;2/ Section NOT applicable
ég Vacuum or rermove anry dust, especially around fans.
GHR. Check operation of aliFans.
% Check syringe for smooth plunger operation.
Q Check for smooth operation of the needle support ~ clean if necessary

Rag

ore insiruiment

anal

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

# Purge the systerr with carrier flow for 15minutes

ef Bake out the system, then restore the nownal operating conditions

& After equiiibration, check and record the post PiM detecior signaf output vafites.
Resuits should be similar or lower than the detector outputs recorded prior to PM.

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

Note; If the PM Serviee is performed priarte 2 gualifisation serviee, then uss the aualification procedurs .
as a-guide Tor final instrument set up and checkout.

Revision: 2.017, [ssued: Septemiber 15, 2021
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Agilent 7820 GO Freventive Maintanance Checklist

[ e

b el S A e ﬂt"\“i..l’\f

{1 Attach available reports/printouts of all tests to this documentation.
& Record the Preventive Maintenance setvice activity In the customer's records/loghook.
7 Undate/reset instrument meintenance couhlers as apprapriate.
A _Atiix the Pl siicker {o the system or instrumenit fogbook based on the customer’s request.
Complete the Service Engineer Cormments section if there are additlonal comments.
" Review with the customer this service, parts replaced, and test resuits obtained.

O I the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if nacessary, in the customer's 1Q records.

Gu [

. s 1 et Al £1
‘f:?;".’ily the custormer with a oo SOV of the Srart Alsrts ﬂyer.

g
@ Describe Smart Alerts to the customer.
0 install Smart Alerts if requested.

7890 G0 Tesgt Resulis Tabie

‘Detoptor BighalOmpige - 1 1 . | Bofsie PM Senvins. - | Aftor PR Soriios
Front detector output N /N

Back detector output WA (\I A

AUX detector output /& (\[ Vits
Pressure decaytest; . i e v | Expected testresuft: | Actuaftestrésult ;.
Front inlet pressure decay test Pass gas;

Pass

Back inlet pressure decay test

P

Revigion 2.07, issued: Septeimbet 15, 2021
Agile Document Number: D0013618
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Agtlent 7890 GC Preventive Maintenance Checklist
From irtghd 1o Ouizona

7890 Parte List Tahle

The foliowing kits are recomrmended for capiliary and purged packed inlets. if this is a generai Pivi and the

oustomer has a prefarred set of sonsumables; you may use the austomer's eoneumablas.

R

“Part desoriptind |

.

. Baittpeaber

SSL Capillary Inlet PM Kit, Splitiess 5188-6497
SsL Capillary Inlet PM kit, split _ 5188-6496 7890A/B I
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7880A/B
Washer
| S8L Capillary Ultra inert Inlet Splitless Liner - 5190-2203 - ZBA0A/B
Single taper with Glass Wool
SSL Capillary Ultra Inert Infet Low Pressure Drop { 5190-2295 7830A/B
Split Liner -
with Glass Wool
PP Inlat PM kit £188-6408 Z890A0/8
| Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B
PTV & Vi)
MM Gleaning Kit 33510-60820 7890A/B f‘[ A
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B N 7
PTV Septumless Head Teflon Guide - 5182:9748 7890A/B N@
ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B IJ 0
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B (\//(,}
Standard .0711-inch FID Jet far capillary FID base | G1531-80560 7890A/B N /‘9‘
High Temperature .018-inch FID Jet for capillary. | G1531-80620 . 7B90A/B (\/ ré‘
Fil base
Standard .01 8-inch FID Jet for packed cofumn 18710-20119 7880A/B N /@S‘
with packed FID base
Standard .071-inch FID Jet for capillary column | 19244-80560 7890A/B N /
with packed/adaptable FIR hase : (l‘
High Temperature .0184rch FID Jet for caplifary | 19244-80620 7BOOA/B N
colurn with packed/adaptable FID base @\
NPD Jet, universal fit, .011-inch ID (31534-80580 7890A/8 D‘ /@Q
NPD Jet, universat fit, .011-inch D Extended G1534-80590 7830A/B f[
fip /3"
i 88L Capiflary Ultra Inert Inlet Sold Seal with 53005744 7E58A/E:
Washer f%@‘
SSL Capillary Ultra Inert inlet Splitless Liner - 5190-2293 7800A/B [\] /
Single taper with Glass Woal (H
**F1D Collector Replacement Kit, if needed G15631-67001 7890A/B

Revision: 2.01, lssued: September 15, 2021
Agile Doturtient Narribar: 50813618

DE number; 44166.7507222222
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Insiruments Bureau

Date of Issue 19 September, 2023

Certification No, 326/23

Page ; 1 of 2
Object Wind speed and wind direction
Manufacturer : Data Logger Campbell Scieniific  Sensor Young
Type Data Logger CR200X Sensor 03002
ID No. No.30
Serial No. Data Logger 25873 Sensor 014296
Customer Thai Environmental Technic Limited.

Calibration Condition ;

1/6 Soi Ramkharmhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240,

NATIONAL STANDARD WIND TUNNEL

» Micromanometer

: HOOK GAGE NO 1425

N.1.3.T. Test Reference Number 731/241460

: Ultrasonic Anemometer

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Temperature 25.1 °C  Barometric Pressure 1010.2 hPa

Theedor Friedrichs FC014 Senal No. 8310119

Pitot Tube Theedor Friedrichs Type 0800.0000 serial 9023

: Standard Velocity at 20 - 30 mfsec

Model DA-650-3TV {sensor TR-90AH)

: Standard Velocitw
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THAI METEOROLOGICAL DEPARTMENT

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

The Resuli of Calibration

Certification No. 326/23

19 September, 2023 Page © 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonie Anememneter | Pressure | Vacumm Velocity Velocity Correction
m/see inches H20 | inches 120 | m/sec m/sec mfsec
1.00 - - - 1.02 -0.02
3.02 - - - 298 0.04
5.00 - - - 5.03 -0.03
7.04 - - - 7.02 0.02
9.02 - - - 9.03 -0.01
11.01 - - - 10.98 0.03
i3.01 - - - 13.02 3,01
15.01 - - - 14.95 0.06
17.02 - - - 17.03 -0.01
20.02 - - - 19.98 0.04

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

.00
90.00
180.00
270.00

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological [nstruments Bureau

Date of Issue 20 November, 2023 Certification No. 409/23

Page : 1 of 2
Object : Wind speed and wind direction
Manufacturer Davis Instruments inc.
Type : Vantage VUE Model No. : #6251EU

iD No. : No.33

Serial No. Display MT221012035 Transmitter MT231004044
Customer : Thai Environmental Technic Limited,

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

Calibration Condition : Temperature  28.1 °C  Barometric Pressure 1016.56 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563

s HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.L&87. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV {(sensor TR-90AH)

Serial Number 110730029 {sensor 120629585)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20.m/sec
— Pl

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 409/23

20 November, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Yelocity Correction
nm/sec iches 520 | ioes 520 | m/see m/see . misec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 032
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 9.0 0.02
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 15.0 0.01
17.02 - - - 17.0 0.02
20.02 - - - 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
a0 90
180 180
270

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

Calibration Cerfificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 24 October, 2023 Certification No. 376/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Data Logger  Campbell Scientific  Sensor Young

Type : Data Logger  CR200X Sensor 03002
ID No. Ng.32

Serial No. Data Logger 25875 Sensor 014295

Customer : Thai Environmenial Technic Limited,

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1011.8 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563

1 HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serigl 9023
N.I.S.T. Test Reference Number 731/243460 : Standard Velocity at 2C - 30 m/sec
: Ultrasonic Anemometer Model DA-650-37V {sensor TR-90AH)

Serial Number 110730028 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION - Standard Valocity Wseq\

g;i‘?é%—
et

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 376/23

24 October, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
nsec inches H20 | mches 3820 | m/Sec mfsec m/sec
1.00 - - - 0.75 0.25
3.02 - - - 2.82 0.20
5.00 - - - 4,87 0.13
7.04 - - - 7.05 -0.01
9.02 - - - 0.12 -0.10
11.01 - - - 11.49 -0.48
13.01 - - - 13.56 -0.55
15.01 - - - 15.42 -0.41
17.02 - - - 17.52 ~0.50
20.02 - - - 20.44 -0.42

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0.00 0.0
90.00 90.1
180.00
270.00

Mechanical Engineer
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THAL METECROLOGICAL DEPARTIMENT

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

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 17 January, 2024 Certification No. 049/24

Page : 1 of 2

Obiect

Manufacturer :

Type

Serial No.

Customer

Calibration Condition

Wind speed and wind direction

Davis Instruments [ne.

Weather Wizard 1

W21110A55 D No. : No.28
That Environmental Technic Limited.

1/6 Sai Ramkhambhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Temperature  25.1 °C  Barometric Pressure 7013.8 hPsz

NATIONAL STANDARD WIND TURNNEL

» Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023

NA1S.T. Test Refere

nce Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemomater Model DA-650-3TV {sensor TR-Q0AH)

JAPAN QUALITY ASSURANCE ORGANIZA'D_Q_N\ : Standard Velocity atp}ﬁ:ﬁg%m.{ggg

Serial Number 110730028 (sensor 120629586)

.

Mechanical Engineer



PAI
Rectangle


THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 049/24

17 January, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Yelocity Correction
m/sec iches 20 | inchesH20 | T/SEC misec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.5 0.50
9.02 - - - 8.9 0.12
11.01 - - - 10.5 Q.51
13.01 - - - 12.7 0.31
15.01 - - - 14.5 0.51
17.02 - - - 16.7 0.32
20.02 - - - 19.5 0.52

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Mechanical Engineer
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Agilent
CrossLab

From lnsight ta Oulcome

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

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

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

3o Agilent
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CrossLab

Frotnnzight to Quicema:

Agilent 7890 GC Preventive Maintenance Checklist
introduction

Customer Information

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

»  Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures.

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

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

Important Customer Web Links

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

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

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

o Auseful 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; htips://www.agilent.com/en-us/agilentresources.

« Need technical support, FAQs, supplies? — visit our Support Heme page
http://www.agilent.com/search/support.

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

s 7890B Manuals are also available on Agilent.comn:

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

o Installation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/7830B_Installation. pdf

o Operation Manual
https://www.agilent.com/cs/library/usermanuals/Public/78908_Operation.pdf

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

Revision: 2.00, Issued: December 30, 2020

Agile Document Number: D0007063

DE number: 44166.7597222222 Page . of ___
® Agilent Technologies, in¢. 2020
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Agilent 7890 GC Preventive Maintenance Checklist

Agitent
CrossLab

from tnzrght 1o Cugoma

Service Engineer's Responsibilities

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

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

Complete empty fields with the relevant information.

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

Check “Section not applicable’ check boxes to indicate services/tasks not delivered, as appropriate.
Complete the Preventive Maintenance service in the order of the tasks listed.

Complete the Service Review section together with the customer,

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

Complete the total 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.

Additional Instruction Notes

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

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

Revision: 2.00, lssued; December 30, 2020 _

Agile Document Number: DODC7063 R .

DE number: 44166.7597222222 Page ___ of __ %% Agilent
® Agilent Technologies, Inc. 2020 R



Agilent 7890 GC Preventive Maintenance Checklist

System Information

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

below.

Instrument System Name and ID

Instrument System Site and
Location

List System Component Product Numbers

GJ l’r"fO ﬁ

e ¥

GC 7% np A

Lal

Llst the Senal Numbers of each
Component

CN 10?230?’2

SRR

o o

0 N

10,

Preparation

Bl & £ El| £ & & &

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problerns and comments.
Save instrument control settings before starting the procedure.
Perform a general inspection of the system for cleanliness.

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

Check system for required installation of components, settings as defined by current Service Notes.
Check for required firmware updates and verify with customers if they would like them installed.
Before starting the following procedures, record the Detector Signal Output(s) in the results table. If

the GC is turned OFF or in a service mode, comparing the detector outputs before and after the

service is not possible.

Revision: 2.00, Issued: December 30, 2020
Agile Document Number: D0007063

DE number: 44166.7597222222

® Agilent Technologies, Inc. 2020
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From Intight to Gutvemny

Agilent 789G GC Preventive Maintenance Checklist

Preventive Maintenance Procedure

Clean and inspect GC

Unplug power cord from the power source.

Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
Inspect internal connectors for proper contact and placement.

Reconnect Power to the GC. Power the GC on and verity the power on seif<test passed.

Verify oven motor spins freely and turns on with the oven docr closed; off when the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans.

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

BB e |

Inlet and detector consumable replacement

© For the inlets installed, perform inlet maintenance as defined in the 7890 manual — “Maintaining Your
GC” - for the inlet(s) installed,

¥ Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Mode Inlet (MMI), Programemned Temperature Vaporizer (PTV), Volatiles Interface (VI).

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

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

Zero Sensors and Leak test

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

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

6@ Record if test passed or failed in the resuits table.

Revision: 2.00, Issued: December 30, 2020 .
Agile Document Nurnber: DOG07063 e i
DE number: 44166.7597222222 Page ___ of __ "
© Agilent Technolcgies, Inc. 2020 o
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Agilent 7890 GC Preventive Maintenance Checklist

Agilent
CrossLab

From Inssght to Dhacoms

ALS Maintenance

0000 e

Section NOT applicahle

Chack all cabling and configuration setlings between GC, tray, and injectors.
Vacuum or remove any dust, especlally around fans.

Check operation of all fans.

Chack syringe for smooth plunger operation.

Check for smooth operation of the needle support - clean if necessary

Restore Instrument

i

B B88

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

Purge the systern with carrier flow for 15 minutes _
Bake out the 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 outputs recorded prior to PM.

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

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

Revision: 2.00, Issued: December 30, 2020
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Agilent 7890 GC Preventive Maintenance Checklist

Signature Page

Service Review

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

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

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

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 1Q records.

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

D E & & EEE

(M

7890 GC Test Results Table

Detector Signal Qutputs Before PM Service After PM Service
Front detector output N/A NIA
Back detector output NfA NIA
AUX detector output N/A NIA
Pressure decay test - Expected test result | Actual test result
Front inlet pressure decay test Pass Pass
Back inlet pressure decay test Pass Pass
Revision: 2.00, Issued: December 30, 2020 )
Agile Document Number: DO007063 b .
DE number: 44166.7597222222 Page ___ of . Tl Agilent
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Agilent 7890 GC Preventive Maintenance Checklist

7890 Parts List Table

Agilent

CrossLab

From Ingight 1o Quteome

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

Product or
model# where | Quantity
Part description Part number used eonsumed
SSL Capillary inlet FM kit, Splitless 5188-6497 7890A/8 1
SSL Capillary Inlet PM kit, split 5188-6496 7890A/8B 1
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B NIA
Washer
SSL Capiliary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/8 N/A
Single taper with Glass Wool
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/B
Split Liner - N/A
with Glass Wool
PP Infet PM kit 5188-6498 7890A/B N/A
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/8 N/A
PTV & V)
MMI Cleaning Kit G3510-60820 7890A/B N/A
PTV Septumless Head Rebuild Kit 51829747 7890A/8 /A
PTV Septumless Head Teflon Guide 5182-9748 7890A/B N/A
[gnitor {glow plug) assembly with O-ring 19231-60680 7890A/B N/A
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B N/A
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B N/A
High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B
N/A
FID base
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B N/A
with packed FID base
Standard .071-inch FID Jet for capillary column | 19244-80560 7820A/B N/A
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B
column with packed/adaptable FID base N/A
NPD Jet, universal fit, .011-inch D G1534-80580 7890A/B N/A
NPD Jet, universal fit, .011-inch ID Extended (31534-80590 7890A/B
tip N/A
SSL Capiltary Ultra Inert inlet Gold Seal with 5190-6144 7890A/B
Washer N/A
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B
Single taper with Glass Wool N/A
**E|D Collector Replacement Kit, if needed $51531-67001 7890A/B N/A
Revision: 2.00, lssued: Decernber 30, 2020
Agile Document Number: D0007063 b .
DE number: 44166.7597222222 Page __ of __  &d Agilent
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Agilent 7990 GC Preventive Maintenance Checklist

Service [ngmeer Comments

fthere are any spec:lflc pomts you w:sh 10 note as pari of performmg ’the service or o‘ther itermns of
; interest for the customer, please write include them in this box.

Service Completion

Date service completed

Customer signature

Total number of pages in this document A

Revision: 2.00, Issued: December 30, 2020
Agile Document Number: DO007063 W
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From Insighi 10 Outcome

Agilent CrosslLab Start Up Services

Agilent GCMS
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments 1o assure reliable operation and the accuracy of your results,

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

Introduction

Select the appropriate PM to be done and then perform the checklist under that section

L1 Interim Preventive Maintenance 6 months

& Major Preventive Maintenance Yearly

This checklist covers the following model(s):

Type Model

sQ 5973 Series MSD
SQ 5975 Series MSD
sQ 5977 Series MSD
TQ 7000 Series MS/MS
TOQ 7010 Series MS/MS
QTOF 7200 Series QTOF
QTOF 7250 Series QTOF

Customer Information

Revision A.20 Issued November 2021 Page e Of

DEN
@ Ag

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, Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

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

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

umber 44145,7539351852 “". :
ilent Technelogies, Inc. 2021 .
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From Insight to Quicomo

Important Customer Web Links

« For more information about Agilent Technologies services, please visit our website using the
following URL: http://ww ilent n- cts/crosslab-instr -SErViCes/servi
repair

* To access Agilent University, visit http.//www.agilent. com/crosstab/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.agifent. com/en-us/agilentresources

» Need technical support, FAQs, supplies? — visit our Support Home page at
http//www.agilent.com/search/support

» Get answers. Share insights. Build connections:

Join the Agilent Community at https://community.agifent.com/welcome

Service Engineer's Responsibilities

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

» Complete empty fields with the relevant information.
+ Complete the relevant checkboxes in the checklist using elther a "X" or tick mark *v*

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

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

» Complete the Service Review section together with the customer.

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

Additional Instruction Notes

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

of o .
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% OSSE”@E“* Lailenl GOMS Preventive Maintenance Checldist
Proas b ol et :

System Information

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

Instrument System Name and 1D Ms b5a7c5 ¢

Instrument System Site and Location Lok

List System Component Product Numbers List the Serial Numbers of each Component

1, G 3131 A JSFL363 14
2.

Preparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleaniiness.

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

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

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

LSRN S SR SRS

Customer Responsibilities

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

of
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Frean dnnighs 10 Oalcomsy
Important notice for customers

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

A Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
performance of the equipment.

Note: itis recommended to have the customer run the autotune and tune evaluation prior to

the PM and then start the vent cycle so that the instrument will be ready for the service
representative.

Definition of the Task/Recommended items within the document

Task Recommended
Yes No interim/Major/ As needed

M O O £ [0  Yes selected means that the task was done or the part was
reguired.

O & O O L1 No selected means that the task was not done or the part
was not required.

O O = O L1 Interim selected means that this task is recommended to be
done at 6-month intervals.

O 0O O 4| [1 Major selected means that this task is recommended to be

done yearly; if the customer would like a service to be done at
the 6-month interval then the service could be purchased.

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

a
O
O
O
&

Preventive Maintenance Procedures

Yes/No [nterim/Major |Description

Vi) ] ) Perform general inspection of sysiem for cleanliness

W O ) ) Discuss any problems the customer is having with the instrument

¥ o %] | Review customer maintenance records and exclude maintenance on recently serviced items

o %] Review the most recent autotune report. This will give a starting peoint for evaluating spectral
peaks, baseline noise, peak shape, mass assignmenis and resolution,
GCMS

Yes/No Interim/Major |Description

A0 =@ @ Record Instrument model no. & 2i77 A

¥ O B Record Instrument serial no. Us2M3L3is

O B ®© Record Rough Vacuum

O B & Record Manifold Vacuum

WO © ©  |Typeof Columninstalled DB~ &ia

Revision A.20 1ssuad Novernber 2027 Page of
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From Insight 1o Outcome

Systemn Checks
Yes/No Interim/Major |Description

A O 04} & Verify that calibration peaks were seen pricr 1o starting the PM

¥ M M Veni the instrument

= i “ Inspect vacuurn hoses, pump, exhaust tubing, and power cords for excessive wear,
= Visually inspect calibrant levels ~ PFTBA PFDTD (if appl.), IRM (if appl.). Refill if available.
=T Loak for any obvious external damage or problems.

#wo & @ Clean air intake(s). Cosmetic cover(s) may need {o be removed.

[ Jm] & M Verify system line voltage meets instrument specifications:  Yes B Nol

Yes/No [0 O Wet Mechanical vacuum pumps

Yes/No Interim/Major [Description

0o & Check for evidence of oil leakage. Check pump gasket for leakage.

Drain and replace mechanical pump oil.

Replace Oil Mist Filter if applicable.

Discuss with custorner the need for more frequent oif changes if the ol is dirty
Don't use mist filters with Chemical lonization.

Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed. Visually confizm that no oil returns up vacuum hose,
Yes/No O M Dry Mechanical vacuum pumps - Diaphragm

Yes/No [nterim/Maior |Description

oyOogojoig
OOy aia
HEEEE®
H| E| = &l & =

o i 5] @ Check for evidence of poor vagum — Turbo power demand, poor manifold vacuum, ste.

[ [} 5] Clear air flow paths of dust,

[ ] = If vacuum is poor, then replace the diaphragm pump.

B O o] [} Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed.

Yes/No W I Dry Mechanical vacuum pumps - Scroll

Yes/No [nterim/Major |Description

M O B @ Replace the tips seal on the iDP pump.

M O B ] Check for evidence of poor vacuum — Turbo power demand, poor manifold vacuum, etc.
M o o Replace the Exhaust Filter if requirad.

O 7] | Discuss with customer the need for more frequent changes, if neaded.
O &g ™ inform customer that pump gas ballast should be installed all the time.
H O # &} Perform anti-suckback valve test. Power on until side plate is held closed, power off and

check that side plate holds closed.

Cleaning System and Filters

Yes/Mo Interim/Major |Description

Fans

B 3 ] [ Remove dust from fans and vent covers,

M O 5] ) Verify fans are functional and that there is enough space around the
instrument for proper cooling.

Source cleaning
Open analyzer and remove the source.
Disassemble, Clzan, Re-assemble source.
Re-install source and close anzlyzer,

Filters

Replace RMSH-2 Helium gas filter — if applicable.

Reptace RMSN-2 Nitrogen gas filter - if applicable.

Replace RM3HY-2 Mydrogen gas filter — if applicable.

CP17988 - Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Helium;
Bracket, Mount, and Fiiter — if applicable.

CP17974 — Gas Clean Filter Kit GC/MS 1/8% Mount and Filter - if applicable.
CP17973 =~ Gas Clean Filter, Replacement Filter — if applicable.

5160-8071 — Methane Gas Filter ~ if applicable

Guidance: If gas filter is replaced, write the change date on the filter using & perrnanent marker.

B
¥
&
O
]
0
i
5]
]
0

RURIR RRIRIEY (OO0
RRE QEEE QR
QEE R | QR E

Revision A.20 Issued November 2021 Page . of

BE Nurviber 44145,7530351252 Cogvgr” -
© Agilent Technotogies, Inc. 2021 :.:{ Ag! lent

"
h



Agilent
CrossLab

Fiom Insight to Outcome:

Agilent GCMS Preventive Maintenance Checklist

Systern post-check

Yes/No Interim/Maior

Description

Pump system back down. Wait until system stability has been achieved.

Verify system vacuum reading(s) via the gauge controller.

Leak Check

Verify system in manual tune

Cormpare against previcus tune file report(s)

Change to Tune and verify that all temperatures, pressures, and gas flows reach methad set
points

4]
8
]
3]
[
i}
il

Check manually that you have calibration peaks.

oo Ooioyn|0 G
@El HEE SRR
HE SEEEER

| B

El Autotune Performed

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

Service Review

CBEEERE B8

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

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

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument loghook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.

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

If the instrument firmware was updated, record the details of the change in the Service

Engineer's Comment box. Systems in a compliant environment may need additional

docurnentation.

Agilent Test Results Table

Test Descriptien Expected Test Result Actual Test Result
Revision A.20 |ssued November 2021 Page . OF H
DE Number 44145,7539351852 Cogyt
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Feom Ensight (o Dutcome

Agifent Consumed Parts List Table

O Section not applicable

Product or Model# | Quantity
Part Deseription Part Number where used consumed
Revision A.20 Issued Novermnber 2021 Page .. of L.
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Agilent GCMS Preventive Maintenance Checklist

Signature Page

Service Engineer Comments (optional)

Revision A.20 lssued Novemnber 2021 Page
DE Fhateder 48085 p550038 (552

» -'l
- A i I
RN Gwrr
5o hopene Toohnmioman, Ing 2000 Jat, g 1 ent
( f 2%,

of

Tal 4
L
o

.
M .



PAI
Rectangle


Agilent

CrossLab

From Insight 1o Ottzame

Agilent GCMS Preventive Maintenance Checklist

Parts — As needed as pari of the PM

Common MS Filters and Seals — 5973/5975/5977/7000/701 0/7200/7250 Series

Supplies

Yes/MNo Interim/Major/As needed |Description Part number
O O & ©@ Helium gas filter — if required RMSH2
oO® 0O B © Nitrogen gas filter - if required RMSN-2

O & O B & Big Universal Trap, 1/8" fittings, Hydrogen, if required RMSHY-2
oM O & o Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Heliur, | nsq70eg

Bracket, Mount and Filter — if required
go&dE 0O 8 & Gas Clean Fiiter Kit GC/MS 1/8 in (complete replacement | noq 7994
B kit} ~ if required

o® O B © Gas Clean GS/MS Filter - if required CP17973

O ¥ O M o Chemical lonization Gas Purifier (Cl systems) — if required  |5150-0071

O 88 ©E O Agilent AVF Platinum, 1 guart 5191-5851
Gas filters need to be changed only if required

MS Maintenance Supplies for 5973/5975/5977 Series

Yes/No [0 [ Supplies

Yes/No Interim/Major/As needed |Description Part number
O M O ] ] Diffusion pump fluid (Diffusion Pump Models) 6040-0809 Gty 2
C=] [ & = IDP-3 Tip Seal Replacement Kit (IDP-3 Dry Pump Models} G7077-67018
o B 0 %] &1 IDP-3 Tip Seal Replacemnent Kit (no tools = CSD P/N} 5190-956

O & 0 M IDP-3 Tip Seal Replacernent Kit (no tools ~ VPD P/N} IDP3TS

O & 0O 5] B Filter elernent for IDP-3 REPLSLRFILTER2
0 ™ O 0| [Ei) 0842 Oil Mist Eliminator 3/40 & 3/8 SRO3706555
O & O & [ Exhaust oil mist trap {thread) Edwards/Pfeiffer 61099-80039
MS Maintenance Supplies for 7000/7010Q Series

Yes/No [0 0 Supplies

Yes/No Interlm/Major/As needed |Description Part number
oM O F & Nitrogen gas filter RMSN-2

o &8 8 ¥ ™o }\EA)EdL (IJST)tp Seal Replacement Kit (iDP-10 Dry Scroll PUMP | vgnn g e7003
o O 4 IDP-10 Tip Seal Replacement Kit {no tools — VPL P/N) %3807-67000
O o [ 7] 7| Gil Mist Filter RVS G6600-80043
O ™ () | 5] Filter elernent for the IDP-10 REPLSLRFILTERT
MS Maintenance Supplies for 7200/7250 Series

Yes/No 01 L1 Supplies

Yes/No Interim/Major/As needed |Description Part number
o O ¥ © Nitrogen gas filter ~ if required RMSN-2

O 0O H ™ RIS Probe Maintenance Kit (7200 Series only) G7005-60170
O & 0O & ] DS202 Oil Mist Eliminator SRO3706800
O & O ] ] IDP-15 Tip Seal Replacement Kit {IDP-15 Dry Pump Models) 1 5190-9613

O 0O & M (DP-15 Tip Seal Replacement Kit {no tools — VPD P/N) X3815-67000
O & O ] i Filter element, for 8H-1106/SH-112/IDP-15 exhaust silencer |REPLSLRFILTER
O & O ) & D8 3/8 MAG. PLUG AND GASKET SR03701824
MS Maintenance Supplies for JeiClean

Yes/No 01 O Supplies

Yes/Me Interim/Major/As needed |Deseription {Part number
Revision A.20 issued November 2021 Page of
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Agilent GCMS Preventive Malntenance Checkiist

0@ O &b &

| Big Universal Trap, 1/8" fittings, Hydrogen, if required

[ RMSHY-2

Consumable Parts Reference — Purchasable by customer, not

included as part of PM
Comimon MSD Maintenance Supplies 5973/5975/5977/7000/7010/7200/7250 Series
Commoen Recommended Consumables Parts
Yes/Np Interim/Major/As needed [Desctiption Part number
O ®E O g & El High Temperature Filaments (7005-60081 Qty 2
O 0O O ™ HES El Filaments G7002-60001
g 0 O o) LE-E! Filaments 3850-60021
O & O O 5] Ci High Temperature Filament ~ all MS8Ds (G7005-60072
O 8 O 0O ©& PFTBA GCMS Tuning Standard calibrant 05971-60571
O 0O [} 5] PFDTD calibrant, 1 mL 8500-8510
O O O = PFET, IRM calibrant for GC QTOF 0.5 mL 5190-0531
MSD Maintenance Supplies 5973/5975/5977 Series
Yes/No [0 [ Supplies
Yes/No Interim/Major/As needed |Description Part number
O O O ® Cl Interface tip seal (tip and spring combo) 51999-60412
O M o [ 5] Cl Interface tip seal {ip only) (533870-20542
O & O =] | Cl Interface tip seal spring (spring only) (51999-20023
0¥ O O ™ Repeller insulator (1099-20133 Qty 2
o8 03 ] ] Lens insulator/holder (HES) G7002-20074
O 0O O @ Ring heater/sensor assembly {(HES) 57002-60043
B ¥ O O o Ceramic insulator for Extracter {(HES) $7002-20064
O M ] O ] Transfer-Line Tip Cap, Threaded 3870-20547
O b 0O Trangfer-Line Tip Base, Threaded G3870-20548
MS Maintenance Supplies for 7000/7010 Series
Yes/No 0O 1 Supplies
Yes/No Interim/Major/As needed {Description Part number
O 8 0O O = C! Interface tip seal - 7000 G1999-60412
O O O ©™ Cl Interface tip seal - 7010 B7002-60412
O 0O 0O @& Cl Interface tip seal {tip only) (3870-20542
O O O ®™ Cl Interface tip seal spring (spring only) 51999-20023
O O 0O & Repeller insulator - 7000 (1099-20133 Qty 2
o 0O 0O ™ Lens insulator/holder {(HES) G7002-20074
o O O ™ Ring heater/sensor assembly (HES) G7002-60043
oM O 0O @& Ceramic insulator for Extractor (HES) (G7002-20064
O O O ™ Transfer-Line Tip Cap, Threaded 63870-20547
O 0O O ® Transfer-Line Tip Base, Threaded G3870-20548
MS Maintenance Supplies for 7200 Series
Yes/No O [ Supplies
Yes/No Interim/Major/As needed  {Description Part number
Od O & © Extractor Lens Insulator G7005-20133
o O O ® Jon Focus Insulator 57005-20442
0O ¥W 0O O ] Ring Heater/Sensor Assembly G7005-60110
oM O O ™ RIS Xfer Tip G7005-20542
o #® O [ &1 RIS Xfer Tip Spring G7005-20024

Revision A.20 Issued November 2021
DE Number 44145.7538351852
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Agilent GCMS Preventive Maintenance Checklist

MS Maintenance Supplies for 7250 Series

Yes/No 0O Supplies

Yes/No Interim/Major/As needed | Description Part humber
O & O jul| & Lens insulator/holder (HES) 57002-20074
o8 O 00 @ Ring heater/sensor assembly (HES) 57002-60043
O M 0O n = Ceramic insulator for Extractor (HES) (G7002-20064
O & O O Transfer-Line Tip Cap, Threaded (33870-20547
O 0O O & Transfer-Line Tip Base, Threaded 33870-20548
DM O O ® El Extractor Transfer Tip (33870-20542
O &8 O O & Cl Tip Compression Spring (31999-20023
MS Maintenance Supplies for Intuve 9000 MS Systems

Yeg/No O O Supplies

Yes/MNo Interim/Major/As needed | Deseription Part number
O B 0O © Swaged MS Tail - Packaged (54590-6000%
O 0O 0O Swaged MS Tail (HES) - Packaged 64590-60109
Common MS Maintenance Supplies

Parts required

Yes/No Interim/Major/As needed | Description Part number
o8 0O 0 & Abrasive paper, 30 um 5061-5896

O O 0O @ Alumina powder 393706201

o ® O d & Cloths, clean (pkg of 15) 05980-60051
oM O O © Cloths, cleaning (pkg of 300) 9310-4828
oM 0O O & Cottan swabs {pkg of 100) 5080-5400
DE O O ™ Gloves, clean, large 8650-0030

O 0O O ¢ Gloves, clean, small B650-0029

Revision A.20 ssuad November 2021
DE Mumber 44145,7538351852
@ Agilent Technologies, inc. 2021
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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 24 October, 2023 Certification No.  374/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard 1|

Serial No, M20812A66 ID No. No.21

Customer : Thai Environmental Technic Limited.

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

Calibration Condition : Temperature 25.1 °C Barometric Pressure 1012.3 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 842 S/N 91563

: HOOK GAGE NO 1425 Pitat Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.1.S.T. Test Reference Number 7317241480 ¢ Standard Velocity at 20 - 30 m/sec
: Ultrasanic Anemometer Model DA-650-3TV (sensor TR-00AH)

Serial Number 110730020 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
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THA! METFOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2359-0469

The Result of Calibration

Certification No, 374/23

24 Ociober, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/see inches 20 | inches 120 | m/sec misee ni/sec
100 - - - 0.9 0.10
3.02 - - - 2.7 032
5.00 - - - 4.9 0.10
7.04 - - - 6.7 0.34
9.02 - - - 9.0 0.02
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
13.01 - - - 14.7 0.31
17.02 - - - 17.0 0.02
20.02 - - - 19.8 0.22
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 20

180 180

270 270

Mechanical Engineer
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Agilent
CrossLa

Fram [nsight to Oulgome

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
reliable operation and the accuracy of your results.

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

- Agilent
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.
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C Agilent L b
Agilent 7890 GC Preventive Maintenance Checklist rossi.a

From Ingight s& Dwicome

Introduction

Customer Information

* Customers should provide all necessary operating supplies upon request of the engineer,

* Acustomer representative should be available 1o the engineer while performing the preventive
maintenance procedures.

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

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

Important Customer Weh Links

»  For more Information about Agilent Technologies services, piease visit our website using the
following URL: hﬁp://www.agi!ent.com/en-us/products/crosslab-instrument—sewices/service-repair

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

* Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ 1o 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.

»  Auseful Agilent Resaurce Center web page is available, which Includes shert videos on maintenance,
quick lists of consumables for new instruments, and other vatuahle information. Check ot the
Resource Page here: hﬁps://www.agi|ent.com/en~us/agilentresources.

¢ Need technical support, FAQs, supplies? ~ visit our Support Hame page
hitp://www.agilent.com/search/support.

* Videos about specific preparation requirements for your instrument can be found by searching the
Aghent YouTube channel at https:f/www.youtube.com/userfagitent.

*  7890B Manuals are also available on Agilent.com:
o Safety
https://www.agi Ient.com/cs/iibrary/usermanua|s/public/?SQOB_Safety.pdf
o Installation and First Startup
https://www.agilent.com/cs/iibrary/usermanuals/ Public/7830B Installation.pdf
o Operation Manual
https://www.agi!ent.com/cs/library/ usermanuals/Public/7890 B_Operation.pdf
o Maintaining Your GC
https://www.agilent.com/cs/iibrary/usermanuals/public/{33430-
90052%2{)78QOB_Maintaining%QDGuide.pdf

Revision: 2.0, tssued: Septernber 15, 2027

Agile Document Number: D0013678
DE number: 44166.7597222227 Page 2 of 8 i
© Agilent Technologies, Inc. 2021 n



Agilent 7890 GC Preventive Maintenance Checklist

Agil
CrossLab

From leeaght th (g

Service Engineer's Responsibilities

L4

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

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

Complete empty fields with the relevant information.

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

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.

Complete the Service Review section together with the custorner.

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

Commplete 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.

Additional Instruction Notes

Revision: 2.01, [ssued: September 15, 2021

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

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

Agile Document Number: 00013618 Co s .
DE number: 44166.7597222222 page 3. of 9 ik~ Agilent

® Agilent Technologies, Inc. 20621



C Agilent L b
Agilent 7890 GC Preventive Maintenance Checklist FoSst.a

Feom bssight to Qutcomme

System Information

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

below.
Instrument System Name and Ib ins-LAB-010 / CN16343040
Instrument System Site and Thai Enviromental Technic Ltd /Lab
Location R .
N * List the Serial Numbers of each
List System Component Praduct Numbers _ Component
1. (G3440B CN16343040
2 eas13A e . ChNissoos2
ZSSEUA o CNisd00014
5.
6.
7.
8.
9.
10.
Preparation
@ Discuss any specific issues with the customer before starting.
O Review the instrument loghook for recorded problems and comments.
@O Save instrument control settings before starting the procedure.
@ Perform a general inspection of the system for cleanliness.
@ Check for proper instaliation of parts, assemblies, setsors ete.
O Check system for required installation of components, settings as defined by current Service Notes.
@ Check for required firmware updates and verify with customers if they would like them instalied.
O Before starting the following procedures, record the Detector Signal Output(s) in the results table. If

the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possihle,

Revision: 2.01, Issued: September 15, 2021 )
Agile Docurment Number; D0013618 i .
DE number: 44166.7597222222 Page 4 of 9  —ili-Agilent

© Agilent Technologies, Ine. 2021 i
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CrossLab

From Innpht to Cutcome

Agilent 7890 GC Preventive Maintenance Checklist

Preventive Maintenance Procedure

Clean and inspect GC

Ungplug power cord from the power source.

Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
Inspect internal conngctors for proper contact and placement,

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

Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
Verify operation of alf other fans - the inlet and EPC cooling fans,

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

R = I S

Inlet and detector consumable replacement

3 For the inlets installed, perform inlet maintenance as defined in the 7890 manual - "Maintaining Your
GC” - for the inlet(s) instalied.

@ Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Mode Inlet {MM1), Programmed Temperature Vaporizer (PTV), Volatiles Interface (V).

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

@ i the GO includes a Flame lonization Detector (FID), replace the jet, If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castie assemblies for
contamination ~ clean as necessary.

7ero Sensors and Leak test

%1 7Zero all pressure sensors per the procedure in the 7890 “advanced User Guide”.

@1 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
withir that protocol ¢an be used for the PM.

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

Revision: 2.01, Issued: Septernber 15, 2021 _

Agite Decurnent Number: D0013618 “ede .

DE number: 44166.7597222222 Page 5_ of 9 i Agilent
® Agilent Technologies, inc. 2021 B
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Agilent 7890 GC Preventive Maintenance Checklist rossLa

From fizight to Sateme

ALS Maintenance

Section NOT applicable

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

Check operation of all fans.

Check syringe for smooth plunger operation.

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

EEg8B8EO0

Restore Instrument

Restore the normal operating conditions or customer method using the Data System.
Purge the system with carrier flow for 15 minutes
Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal output values.

Results should be similar or lower than the detector outputs recorded prior 1o PM.

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

B 06

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 15,2021
Agile Document Number: D0013678 o .

DE number: 44166.7597222297 Page 6 of 9 -3 Agilent
© Agilent Technologies, Inc. 2027 B

'
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From Insight (¢ Duicome

Agilent 7890 GC Preventive Maintenance Checkiist

Signature Page

Service Review

Attach available reporis/printouts of all tests 10 this documentation.

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

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

If the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer's 1Q records.

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

cgceo U

oo

7890 GC Test Resulis Table

Detector Signal Ouiputs Before PM Service | After PM Service

Front detector output NIA 17.0/FID

Back detector output NIA 1101 /UECD {unused)
AUX detector output ; NIA 99.3/TCD (unused)
Pressufe decay test Expected test result | Actual test result

Front inlet pressure decay test Pass Pass

Back inlet pressure decay test Pass Pass

Revision: 2.07, issued: September 15,2021 .

Agile Document Nurnber: 0001361 8 e .

DE number: 44166.7597222222 page 7 of o i Agilent
® Agilent Technologies, Inc. 20271 N



Agilent 7890 GC Preventive Maintenanca Checklist

7890 Parts List Table

The following Kits are recommended for capillary

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

C

Agilent
r0ssLab

From [rsipht to Qutcome

and purged packed inlets. If this is a general PM and the

g usec

SSL Capillary Inlet PM kit, Splitless 5188-5497 7890A/B 9

SSL Capillary Inlet PM kit, split 5188-6496 7890A/B 1

SSL Capillary Ultra Inert Inlet Gold Seal with 5190-67144 7890A/B

Washer N/A

SSL Capiliary Ultra Inert Inlet Splitless Liner - 5150-2293 7890A/B

Single taper with Glass Wool N/A

SSL Capillary Ultra Inert Infet Low Pressure Drop | 5190-2285 7890A/B

Split Liner - N/A

with Glass Wool

PP inlet PM kit 5188-6498 7890A/B N/A

Split vent trap PM kit, single cartridge (for MM!, | 5188-5495 7890A/8

PTV & Vi) NIA

MM Cleaning Kit G3510-60820 7890A/B N/A

PTV Septumless Head Rebuild Kit §182-9747 7890A/B N/A

PTV Septumless Head Teflon Guide 5182-9748 7890A/B N/A

Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B 1

FID Collecter Rebuild/ Cleaning Kit G1531-67000 7880A/B N/A

Standard .01 1-Inch FID Jet for capillary FID base | G1531-80560 7890A/B i

High Termperature .018-inch FID Jet for capillary | G1531-80620 78904/B N/A

FID hase

Standard .078-Inch FID Jet for packed column 18710-20119 7890A/8

with packed FID base N/A

Standard .01 %-inch FID Jet for capillary column | 19244-80550 78%0A/B

with packed/adaptable FID base N/A

High Temperature .0718-inch FID Jet for capillary | 19244-80620 78904/B

colurmnn with packed/adaptable FID base N/A

NPD Jet, universal fit, .011-inch ID G1534-80580 7890A/8 NIA

NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/8B

tip N/A

SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 78B90A/B

Washer NIA

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

Single taper with Glass Wool N/A

**FiD Collector Replacement Kit, if needed G1531-67001 7890A/B NIA
L

Revision: 2,01, Issued: September 15, 20727
Agile Document Number: DO013618

DE number: 44166,7597222222

@ Agitent Technologies, Inc. 2021

Page 8 of 9
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From nsight te Ohioame

Agilent 7890 GC Preventive Maintenance Checklist

Service Engineer Comments

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

Revision: 2.01, Issued: September 15, 2021 .
Agile Document Namber: D0013618 R

i Agilent

read
L]

DE number; 44166,7587222222 Page _9._ of 9.
@® Agilent Technologies, inc. 2021
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SCARLET | TECH

Cailation Labierators

3519

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20231221J143

Mame of Product Sound Calibrator

Serial Number ST120C0263E

Specification Class 1

1. Outside OK

2.5ound Pressure Level :
3. Frequency
&, Distortion :

Environment conditions :
Air temperature -

Relative humidity :

Static pressure :

93.97 dB ; 114.03 dB

998.30 Hz

1.15% ; 1.35 %

18 °C

62 %

101.9 kPa

Scarlet Tech Co., Ltd.

4F-3, No. 347, HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan

E-mail: info@scarlet.com.tw

www.scarlet-tech.com
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CERTIFICATE OF CALIBRATION

NO. 20231130189

+ alibeatian | alrstor

519

Narne of Product: Sound Level Meter
Modek 57-11D
Serial Number: 821296
Specification: Class 1
Conclusion: Pass

Date of calibration: 2024-01-04
Due Date: 2025-01-03

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal 1509001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified abeve.
i, This certificate is produced with advanced equipment & proceduares which permit comprehensive quality assarance verification of all data supplied hereain,
HR This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech o Ltd Taiwan.

1. Preliminary inspection: 0K

2. Type & serizl Mo. of Microphong:  AWA14425-55095 4. Measuring up limits 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency welghtings (Acoustic signal tests for Z weighting, other

Type of Calibrator B&K 4231 electric signal tests. )
Seund Pressure Level_94.0 dB

Equivalent Free-field Sound Leve! {reference environment conditions) 92.8 dB

Nominal Frequency weighting f dB Nominal Fregquency weighting / dB
frequency fHz A ¢ ¥ frequency fHz A c z
0 -71.1 -14.8 -0.8 1080 0.1 0.0 0.0
20 -50.3 -6.2 -0.1 2000 1.3 3.1 0.0
31.5 -35.4 28 0.2 4000 1.2 0.7 0.0
63 -28.2 -0.8 -0.1 8000 -1.0 -3.0 0.0
128 -16.1 0.1 -0.1 12500 6.0 -1.9 -0.1
250 -8.8 0.0 0.0 1B00D -11.7 -13.7 0.0
500 -3.2 0.0 0.0 20000 -23.8 258 0.2




Theoretical calculated
ftems Measured value/dB Error/dB
value/dB

tAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
Lig i08.8 1088 0.0
L0 818 92.8 0.1
190 76.9 76.8 ¢l
185 750 74.8 0.1

Uncertainty of measurement results: 0.4 dB {(k=2)

Environment conditions:
Air temperature: (Y

Relative humidity: __ 50 %
Static pressure: 101.8 kPa

Reference equipment used in the calibration:

Description: Mode! Serial No. Expiry Date Traceabie To
Microphone B&K 4192 2929405 2025-12-18 N
Multi function sound calibrator B&K 4226 2288444 2025-10-1% CIGISMEC
Signal generator DS 360 33873 2025-10-15 CEPRE}

Test specifications:

1. All Scarlet’s Sound level Meter has been calibrated in accordance with the requirements as specified in 150 17025 and the lab calibration

procedure SMTP0O4-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and repfaced by an
equivalent capacitance within a toferance of +205%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and correcticns was appliad for the difference between the
free-field and pressure responses of the Sound Level Metar,

References:
IEC51672-3 Sound Levet Meters Part 3: Periodic tests
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TECHNOLOGY PROMOTION ASSOCIATION {(THAILAND-JAPAN) ;w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
3343 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10050

TEL. (-2717-3000-20 FAN. 0.2719-2484

REC-TISI-TIS1T025
CALIBRATION 5008

Cert.No.;: 23CH0OB841
o gut o s Page.: tof2
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Horiba
Model : F-71G
Serial No. : V3B1F8H3
iD No. : Ins-L AB-025
Condition As-Received: Used Hem

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ \/)‘Saithip Meangmai

{ ) Warakomn Lerngagirakul

( ) Ponpan Paipim

Issue Date :

31 October 2023
31 October 2023
2310-08430C-1

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

Laboratory (Thai Environment Tachnic Limited)
{26.8 - 24.8) °C

(69.3 - 656} %

In - house method :

- CP-0OCH2 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

10 November 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced ather than in full. except with the prior written

Approval of the head of Corperate Services 3 @ Equipment Calibrtion and Testing Services.

A 0060437
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Cert. No.: 23CHOCB41
Page.: 20of2
Condition of this calibration resulf
1. Reference Standard Instrument : -
Instrument Serial No. 1D No, Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC082 23E1284 10 Apr 2024
2) Digital Thermometer - 130RC0O18 23715685 i3 Sep 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand - Japan)

2, Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI|-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 931958 01 Oct 2025
pH 6.865 CPA chem 788996 01 Jan 2024
pH 9.181 CPA chem 931960 01 Oct 2024

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

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

Unit Under Nominal | Standard . Uncertainty of Coverage
. i Actual Reading
Calibration Value Voltage Measurement factor
Input (xmV) k
pH mV mV pH
pH Meter 4.000 177.48 177.5 4,000 0.058 2.00
SIN.: V3B1F8H3 8.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 8.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (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 4.008 4.031 160.0 0.0052 2.00
S/N.: 8X2E0223 8.865 6.870 7.4 0.0087 2.00
8.181 9.186 -142.0 0.014 2.00

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 %.

~o0o-

a 1188742
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

S3LA PATTANAKARN ROAD SO 18 SUANLUANG. SUANLUANG BANGKOKR 10230

TEL.O-2717-3000-29  FAX.0-27]9-9484

Cert.No.: 23CH1336

Certificate of Calibration Page.: 1 of 2

Equipment : Turbidity Meter

Manufacturer : Thermao Scientific

Model : EUTECH TN-100

Serial No., : 2655003

ID. No. ; -

Condition As-Received: Used item

Received Date : 17 October 2023

Calibration Date : 18 October 2023

Reference : 2310-0562DSC-11

Submitted by : Thai Environmenta! Technic Limited

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

Ambient Temperature : (26 + 2.8) °C
Relative Humidity : (50 + 20} %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by
using Formazin standard solution

Calibrated by :

Approved by :

(\/) Saithip Meangmai
{ ) Warakorn Lerngagirakul
( ) Ponpan Paipim

Issue Date : 18 October 2023

The Uncertainties are for a confidence probability of approximately 95%.

This cenifictic may ool be reproduced other thza in full escept with the prior writien

apprinal of the head of Calibvation and Testing Equipment Sen fees.

A 00120867
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Cert.No.: 23CH1336

Page.: 20of2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (S1 unit) through:-
- Technology Promotion Association (Thailand-Japan).
instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130ECO10 23H1361 13 June 2024
2) Electronic Balance 1124013382 140RCO06 23MM18 20 Feb 2024
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No, Assay
1) Hexamethylenetetramine HIMEDIA 00004893947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 89.40%

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

Calibration result

Performing three - Formazin suspension standard curve by using 20,100,800 NTU
Turbidity Meter Serial Number : 2655003

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
{NTU) ( NTU) (£ NTU) k
0.1 0.23 0.027 2.06
20 20.1 0.38 2.00
100 100 0.74 2.00
800 799 2.1 2.13
Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

The reported uncertainty of measurement was based on a standard uncertainty muliiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
-o0o-

a 1184940
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TECHNGLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: BQUIPMENT CALIBRATION AND TESTING SERVICES
35404 PATTANAKARN ROAD SOF 18, SUANLUANG, SUANLUANG BANGKOK 16250

TEL.0-2717-3000-20  FAX, 0-2719-0454

Certificate of Calibration

Eguipment :
Manufacturer :
iiodsl :

Serial No. :

1D No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference !

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(/) Malee Buikruea
{ ) Saithip Meangmal

() Warakorn Lerngagirakul

Issue Daie :

Conductivity Meter
Horiba

ES-51E

5205087

Used ltem

10 April 2023

10 April 2023
2304-01460C-15

e
Sy,
S

NSC-TISI-TIS17025
TALIBRATION 0008

Cert.No.: 23CHO261
Page.: 1 of 2

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,
Khwaeng/iKhet Saphan Sung,

Banglkok 10240

Laboratory ( Thal Envirocnment Technic Limited)

(30.2 - 31.3) °C (On-Site)
(37.7 - 36.1) % (On-Site)

In -house method :

- CP-OCH3 : based on direct measurement by
using ceriified reference material {CRM)

Saithip Meangmai

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate mey not be reproduced othst than in full. exeapt with the prior writien

Approval of the head of Corporats Services 3 Equipment Calibration und Testing Services,

S
3]
)
[
Ll
b
[y
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Cert.No.: 23CHO261

Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument -
Instrument Serial No. 1D No. Certificate No. Due date
1) Digital Thermometer 307901 70RC137 2211236 10 Cot 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Matetials :-
- Conductivity calibration solution, CPA chem Lid., The measurement resulis are traceable to Si
through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1.413 mS/fem CPA Chem 826595 09 July 2023

- Control Conductivity calibration solution temperature by Water bath (25:0.2) 0C
~ 3. This certificate Is valid only to the item calibrated on date and place of calibration,

Calibration results

Function ;: Conductivity Measurement

(*) After Adjustment af 1413.0 uSicm
Conductivity Electrode Serial No.: 9C0A0150

Standard Before Adjustment After Adjustment Uncertainty Coverage ‘(
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k|
1.413 mSfem 1.256 mS/em 1.413 mSfom 0.011 mS/em 2.00
Remark - UUC* = Unit Under Calibration

-1
~ Adjustment Cell constant = 1.030 cm

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 %.

-0fo-
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TECENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: BQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTARAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGROK 10250

>,

TEL. 0-2717-3000-2%  FAX, 0-2710-04384

Certificate of Calibration

Equipment :
Manufacturer:
Modei:

Serial No. :

ID No.:

Submifted by :

Location ;

Received order:
Calibration Date :

Ambient Temperature ;
Relative Humidity :

Calibrated by :

Approved by :

{ j Pomthippa Tameyakul
()

Malee Butkruea
( ) Suwit Imjai

Issue Date !

Cert.No.:
Pags.:

Electronic Balance

Mettler Toledo

AB204

1416382227

TET.LAB.BALOT

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

10 April 2023
11 April 2023
16°Cto 40 °C
30 % to 90 %

25 April 2023

The Uncertainties are for a confidence probahility of approximately 95%

This certificate may bot be reproduced other than in full, except with the prior writien

Approval of the head of Corporase Services 3 : Equipment Calibration and Teating Services.

<
=

¥

S

WECATISETISITORS
GCALIBRATION 8003

23MM160
1of3

A 9053464
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. Equipment : Electronic Balance Cert.No.: 23MM160
.. Condition As-Received :  Used ltem Page: 2 of 3

v, Reference : 2304-014600-12
Procedure used ;-

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. 1D No. Test report No. Pue date

1) Standard Weight Set (E2) 15884 24053 7ORC007 MM-0010-22 20 Jan 2024
'+ 2. This cettificate is valid only fo the item calibrated on date and place of calibration.
7 3. This result of calibration was made on requested at the point specified by custorner,
A This certificate is not certified for any commercial transaction.
-.-;_:;'jf 5. This certification is traceable to the International System of Unit.

" Result of calibration { ) Without Adjustment ( * ) After Adjustment by External Calibration
Range capacity ! 0 g o 210 g Resolution 0.0001 g
Before Adjustment :

o R
e I
T TS Y

-,

..“..:"-5

sttty

i Balance Measurement Coverage
% Applied Weight Reading Correction Uncertainty Factor
(g) {g) (g) (£mg) (k)
100 99,9982 +0.0018 0.18 2.00

200 199.9965 +0.0035 0.29 2.00
“% After Adjustment :
I B Determination of the standard deviation of weighing machine (n=10)
9l Applied Weight Standard Deviation
(g) of Reading (g}

100 0.00007

200 0.00007

a 1158499



PAI
Rectangle


Equipment : Elecironic Balance
Condition As-Received . Used liem
Reference 2304-01460C-12
Result of calibration

2. Effect of ofi 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 Posiiion 5
(9) {g) (g) (g) (g)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002

3. Departure from nominal value
Balance Measurement
Applisd Weight Reading Correction Uncertainty
(g) (g9} (g} {tmg)
Unioad 0.0000 0.0000 0.14
0.01 0.0100 0.0000 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5000 0.0000 0.14
1 1.0001 -0.0001 0.14
5 5,0000 0.0000 0.14
10 9.9999 +0,0001 0.14
25 24,9998 +0.0002 0.18
50 49,9998 +0.0002 0.16
100 99,9999 +0.0001 0.18
200 200.0000 0.0000 0.29

Cert.No.: 23MM160

Front

tMaximum difference betwaen
off-center and ceniral loading

{g)
0.0001

Coverage

Factor
Ly
2.11
2.1
2.1
2.11
2.11
2.11%
2.1
2.07
2.05
2.00
2.00

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 %.

~qlio-
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rtificat:

Certificate Number I SPR24020007-8 Page: 1 0of 3

Customer . Thai Environmenial Technic Limited.
1/6 Sot Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thaitand.

Equipment Name : DO Meter
Manufacturer : Horiba
Nodel COM-TIG
Serial Number o D7540012
1D, Number i Ne.O7

Environmental Conditions

Ambient Temperature D 23°Ct 2°C Received Date 07 Feb 2024
Relative Humidity C 50% T15% Calibration Date : 09 Feb 2024
L-ocation of Calibration ! In-lab Recommend Due Date © 08 Feb 2025
Calibration Procedure © In-House Method Date of Issue : 10 Feb 2024

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISOAEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported hersin apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

Systern (Thailand),

Calibrated by . Mr.Sarawut Khitmal Approved by é

Calibration Officer { Mr.Yodyaim Chansang )

Authorized Signatory

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTDH.

Calibration Report

Certificate Number : SPR24020007-8 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Ceriificate No. | Due. Date
Zero Oxygen Solution HI70401. Lot 30027-23 _ 21C31 21 Mar 2028
Traceability

This ceriification is traceable to the Internaticnal System of Unit maintained af ;
HANNA - Hanna Instruments (Thailand) Ltd.

& OzEz-e6T {299) Her { PuUBlieyl ) OZT2T WBWIWNYIRd BueniSuop 1SSUOD| T 00K 62/69
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Certificate Number @ SPR24020087-8 Page 13 of 3
Function : Dissolved Cxygern Permanance Test nit T ma/L
Actual uuc Error Unceriainty
Standard Reading {+)
(.00 0.34 0.34 0.13
8.24 8.72 0.48 0.13

Note :

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainiy

The reported uncertainty of measurement is the expanded uncertainty oblained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of cenfidence approximately 95%.
- End of Ceriificate -

SP-FM-04-15 REV.0



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: LQUIPMENT CALIBRATION AND TESTING SERVICES 3;7;/::\\““‘
334/4 PATTANAKARN ROAD 50T 18, SUANLUANG. SUANLUANG BANGKOK 10250 i

Y,
S

{

A

s,

TEL.0-2717-3000-20  FAX. 0-2719-0484

Cert.No.:
Page.

Certificate of Calibration

Equipment :
Manufacturer ;
Model :

Serial No. :

1D No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(‘/) Saithip Meangmai

{ YWarakarn Lerngagfrakul

{ ) Ponpan Paipim

Issue Date ;

Spectrophotometer
Perkin Elmer
Lambda 365

3B65K9042008

Used ltem

18 August 2023
18 August 2023
2308-04690C-1

Thai Environmental Technic Limited
118 Sei Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkolk 10240

e

K

= T N
HSC-TIBI-TIS{ 7025
CALIBRATION 0008

23CHO483
1of3

Laboratory (Thai Environment Technic Limited)

{265 -253)°C (On-Site)
(57.8-606)% (On-Site)

in - house method :

CP-OCH4 based on ASTM E 275-01

22 August 2023

The Uncertainties are for a confidence probability of approximately 95%

This cenificaie may not be reproduced otlser than i full, except with the prior written

Approval of the head of Corporine Services 5 1 Equipment Calibration and Testing Services,

A 0057185


PAI
Rectangle


i

Cert. No. 1 23CHO493

Page: 20of 3
.‘é Condition of calibration result <
1. Reference Standard Material :
Material Serial No. Certificate No, Due date ¢
: 1. Absorbance Standard set 8331 105839 28 Sep 2024
2. Wavelength Standard set 8417 100498 25 Mar 2024
3: Wavelength Standard set 8418 100499 25 Mar 2024 |
i 4. Stray Light Standard set 8419 108983 01 Feb 2025 o
2. This certificate is valid only to the item calibrated on date and place of calibration. !
i 3. This certificate is traceable to the International System of Unit maintained through :
- Starna Scientific Ltd. o
4. Bpectral BapdWidth ; 1 nm
Scan Speed 30 nm/min
Calibration Results : without adjustment _
3 Wavelength Accuracy "
Certified Values Uncertainty of Coverage
of Reference Material uuC Reading Measurement Factor
{nm) (nm) {nm) k
418.53 418.54 012 2.00
536.52 536.13 0.12 2.00
638.00 637.84 0.14 2.05
684.50 684.49 0.13 2.00
879.41 879.42 0.12 2.00

a 1176586
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Cert. No. :
Page :
Calibration Resuilts : without adjustment
Photometric Accuracy
Wavelength Certified Values . Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
{nm) ( Abs) { Abs ) { *Abs ) k
Zero 0.0000 0.0028 2.00
0.5712 (.5699 0.0031 2.00
420.0
0.7510 (0.7494 0.0031 2.00
1.0883 1.0877 0.0033 2.00
Zero -0.0001 4.0028 2.00
0.5224 0.52089 0.0028 2.00
546.1
0.6856 0.883% 0.0028 2.00
0.9937 0.9921 0.0028 2.00
Zero -0.0001 0.0028 2.00
0.5397 0.5375 0.0028 2.00
835.0
0.6832 0.6810 0.0028 2.00
0.8886 (.9861 0.0028 2.00
Stray Light
* Straylight at
Readingat  260.74 nm % 0.11 nm
260.74 nm 2 011 nm
Abs 2.0488
%T 0.8951
Remark

23CHO403
30f3

- Each individual fitter is measured against the empty filter holder {blank} used to zero the spectrophotometer

- The Potassium Dichromate filled cells are measured against a Perchloric acid blank,

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength

- Result = Pass, If Absorbance > 2,00 Abs and Transmission < 1.0 %T at Wavelength

- * : Not NSC-ONSC Accredited

260.74 nm £ G.11 nm

260.74 nm £ 0.11 nm

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

factor k, providing a level of confidence of approximately 85 %.

-000-
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TECHNQLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKGK 10250 4

NSC-TISI-TIS17925

TEL.0-2717-3000-28%  FAX.0-2719-9:484 CALIBRATIGN 0008

=

N
LA

Cert. No.: 23TMB05

Page: 10of3
[ *E Ll
Certificate of Calibration

Equipment ; Incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : E505.1143
ID No. : TET.LAB.INC 02
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240
Location : Laboratory {Thai Environmental Technic Limited)
Received Order: 10 April 2023
Calibration Date : 10 Aprit 2023
Ambient Temperature : (26 +10) °c
Relative Humidity : (50+30)%

Calibrated by :

Approved by :

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

Issue Date : 25 April 2023

The Uncertaingies are for a confidence probability of approximately 95%

This cerlificate may not be reproduced other than in full, except with the prior writien

Approval of the head of Corporate Services 3 1 Equipment Calibration and Testing Services.

A (0053458


PAI
Rectangle


Equipment : Incubator Cert. No.: 23TMB05
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2304-01460C-5
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Dafa Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Dafte
1) Data Acquisition 34970A MY41021843 221LM172 27 Dec 2023
2. This 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.

Result of Calibration :- (*}) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting ! Close Environment during calibration
Beginning Finished
Temp. { °C) 25 25
{ ) REL.Humid. { % ) 54 57
2 4 AC Supply { Volt ) 223 219
A o [o)
! S (w0 Position : R;;f' Sttf'
H | /2 No.:
3 | 8 1. [atoaRTD1
. Tz 2 21-04RTD-12
v - ‘vv/'z';Ib,Z}}_ CXb / 3 21-04RTD-13
] = 4| 21-04RTD-14
- W > 5 _21-04RTD-15
6 21-04RTD-16
T | 21:04RTD-17
Probe Installation Details : Dimension of Chamber ; .____...__._8___.__..,.m. u?'!-OerID-’I 8_
= 50 om D= 0.40 m 9 (ref.) 21-04RTD-19
b= 50 cm W = 0.56 m
c= 50 om H= 048 m
Capacity = 0.11 m?

Ml -

a 1158195
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Equipment : Incubator Cert. No.: 23TMB05
Condition As-Received : Used ltem Page: 30f3
Reference : 2304-01480C-5
Result of Calibration :- ( *) Without Adjustment
Function of UUC*: Temperature Source
Fresh air setting : Close
Calibration| UUC* | UUC* Temperature Temperature | Overall |Coverage
Point Setting { Reading stability uniformity Variation| Factor
(cc) eyl e (£°C) (°C) (C) | k
350 35.0 35.0 0.021 0.69 0.70 2
37.0 37.0 37.0 0.677 0.61 0.73 2
44.5 44.5 44.5 0.049 0.94 0.99 2
Calibration Measured Temperature ( °C ) .
. — Uncertainty
Point Paosition
{°C) 1 2 3 4 5 6 7 8 9 (ref.) (z°C)
35.0 34.998 | 34.938 | 34.900 | 34.866 | 35.143 | 35.446 | 35.083 | 35.362 | 34.765 0.30
37.0 36,978 | 36.975 | 36.972 | 36.971 | 37.390 | 37.559 | 37.324 | 37.437 | 37.010 0.30
445 44,631 | 44.502 | 44.429 | 44.412 | 44.752 | 45.106 | 44.800 | 45.021 | 44.183 0.32

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 difference of measured temperatures 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 to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

uucH
Note .

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

-000-

Ml -

a 1158134



TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) 2
CORPORATR SERVICES 3: EQUIPMINT CALIBRATION AND TESTING SERVICES %

T
T IaN -
334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 TR =
- . HSC-TISLTISI7025
TEL. 0-2717.3000-20  FAX. 0-2719-0484 CALIBRATION 0005

Cert. No.: 23TMB04

Page: 10of 3
& 2 & &
Certificate of Calibration

Equipment ; Incubator
Manufzcturer : Memmert
Wodel : INE 500
Serial No. : ES05.0595
iD No. : TET.LAB.INC 01
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkolk 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 10 April 2023
Calibration Date : 10 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%

Calibrated by :

Approved by :

( ;) Pornthippa Tameyakul
(/ y Malee Butkriea
{ ) Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may net be reprodueed other than in full. except with the prior written

Approval of the head of Corporate Services 3 © Equipment Calibration and Testing Services.

A 0053457
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Incubator
Used ltern
2304-01460C-4

Equipment :
i+t Condition As-Received :

i
= Reference :

"~ Procedure Used :-

method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
: The temperature scale used was based on ITS-80.
.. Condition of this result of calibration
;gf' 1. Reference standard instrument:-
% Instrument Model Serial No. Cert. No.
' 1) Pata Acquisition 34970A MY41021843 221 M172
% 2. This certificate is vaiid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
" Result of Calibration :- { * ) Without Adjustment
. Funiction of UUC* : Temperature Source

Cert. No.:
Page: 2 of 3

23TMG04

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

Due Date
27 Dec 2023

“1 Fresh air setting : Close

Environment during calibration

I8 Begiining Finished
Temp. (°C) 25 25
{ REL.Humid. { % ) 54 57
2 4 AC Supply { Volt ) 223 219
o) )
! 3 frof) Position : ?gf'NS:f'
" g ™ |8 1 18-04RTD-01
5 J, 7 2 18-04RTD-02
i W/“z“:b,zj}_ 01 / 3 18-04RTD-03
- P 4 18-DARTD-04
- - > 5 18-04RTD-05
6 18-04RTD-06
7 18-04RTD-07
; Probe Installation Details : Dimension of Chamber : 8 18-04RTD-08
a= 50  om - 0.40 m 9 (ref) 18-04RTD-09
b= 50 cm - 056 m

c= 5.0 cm = 0.48 m
Capacity = 0.11 m?




) Egquipment : Incubator Cert. No.: 23TMB04

L Condition As-Received : Used ltem Page: 32 0f3
i Reference ; 2304-01460C-4
° Result of Calibration :~ (*) Without Adiusiment
i Function of UUGC*: Temperature Source
¢ Fresh air seiting : Close
Calibration ] wuc* uuce Temperature Temperature | Overall [Coverage
Point Setting | Reading stability uniformity Variation; Factor +
{’c) {°C) 1 (°C) (£°C) (’c) (°C) k :
35,0 35.0 | 350 0.065 0.32 0.67 2 R
415 41,5 41.5 0.082 0.49 0.63 2 .
| 445 445 | 445 0.086 0.60 0.86 2 ;
~ T Calibration Measured Temperature ( °C ) ]
. s tUncertainty
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref.) {£°C) -
35.0 34.870 | 34.847 | 34.722 | 34.860 | 34.744 | 35.047 | 34.842 | 35.288 | 35.026 0.3C S
41.5 41,625 | 41.612 | 41461 | 41.733 | 41.300 | 41.428 | 41418 | 41.874 | 41.758 0.30 :
44.5 44,744 | 44.708 | 44.553 | 44.862 | 44.205 | 44.476 | 44.352 | 44,931 | 44.778 0.30

" - 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 difference of measured temperatures at any sensors and the measured
temperalure at the reference location which are observed at the same time or at as close an observation ime as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observatior.
FEIUC* ¢ Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity .

w e T

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

~-000-

2 1158196



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

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity ;

Calibration Procedure :

Calibrated by :

Approved by :

( /)fSaithip Meangrmai

{ ) Warakorn Lerngagtrakul

{ ) Ponpan Paipim

Issue Date :

31 Ociober 2023
31 October 2023
2310-08430C-1

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

Laboratory (Thai Environment Technic Limited)
(25.8 - 24.6) °C

(69.3 - 65.8) %

In - house method :

- CP-OCH2 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

10 November 2023

The Uncertainties are for a confidence probability of approximately 95%

This centificate may net be reproduced other than in full. except with Lhe prior wrilten

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

AN
334 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 iyt 4
NEC-TISI-TISI7025
TEL. Q2747300026 FAX, 0-2719-9484 CALIBRATION 0008
Cert.No.: 23CHOB41
& guz ) o o Page.: tof 2
Certificate of Calibration
Eguipment : pH Meter
Manufacturei : Horiba
Model : F71G
Serial No. : V3B1F8H3
iD No., : Ins-LAB-025
Condition As-Recsived: Used ltem

A 0080437
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Cert. No.: 23CHOG641
Page.: 20f 2
Condition of this calibration resuit
1. Reference Standard Instrument -
Instrument Serial No. ID No, Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC(092 23E1284 10 Apr 2024
2) Digital Thermometer - 130RC018 2371595 13 Sep 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Asscciation (Thailand - Japan)

2. Ceriified Reference Materials : The measurement results are traceable to Sl through CPA chem Lid.,

ANSI-ASQ Natlional Accreditation Board, Accredited No. AR-1835

Buffer Scolution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 931958 01 Oct 2025
pH 6.865 CPA chem 788996 01 Jan 2024
pH 9.181 CPA chem 931960 01 Oct 2024

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

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

Unit Under Nominal | Standard ) Uncertainty of Coverage
o Actual Reading
Calibration Value Voltage Measurement factor
input (EmV} k
pH mV mv pH
pH Meter 4.000 177.48 177.5 4.000 0.058 2.00
S/N.: V3B1F8H3 6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
2.180 -128.97 -128.9 2.180 0.058 2.00
10.000 -177 .48 -177.4 10.000 0.058 2,00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (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 4.008 4.031 160.0 0.0052 2.00
S/N.: 9X2E0223 6.865 6.870 7.4 0.0087 2.00
9.181 9.186 -142.0 0.014 2.00

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~

SD:IJJF

a1188742



TECHNOLOGY PROMOTION ASSOCIATION (FEAILAND-JAPAN)
CORPORATE SERVICES 3: BQUIPMENT CALIBRATION AND TESTING SERVICES %4
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGROK 10230

TEL.0-2717-3000-28  FAX, 0-2719-5484
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HBC-TISETISITH2S

CALIBRATION 0003

Cert.No.: 23MM180

Certificate of Calibration

Equipment :
Manufacturer :
Model:

Serial No. :

ID Mo. :

Submifted by :

Location ;

Received order !
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated hy :

Approved by :

{ / Pornthippa Tameyakul
()

Malee Buikruea
{ ) Suwit Imjai

lssue Daie :

Electronic Balance

Mettler Toledo

AB204

1116382227

TET.LAB.BALO1

Thai Environmental Technic Limited
116 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

10 April 2023
11 April 2023

15 °C 10 40 °C
30 % to 90 %

25 April 2023

The Uncertainties ave for a confidence probability of approximately 5%

Page.: fof 3

This certificate may 1ot be repsedueed other than in Tull, except with the prior writien

Approval of the hesd of Corporate Services 3 : Bquipment Calibration and Testing Sorvices,

A 0053464
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" Equipment : Electronic Balance Cert.No.: 23MM160
©, Condition As-Received : Used item Page: 2 of 3
. Reference : 2304-01460C-12
Procedure used :~
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
.. measurement method against standard weight.
Condition of this result of calibration

¥1 1. Reference standard instruments:-
Instruments Model Serial No. 1D No. Test report No. Due date

1) Standard Weight Set (E2) 16884 24053 70RC007 MM-0010-22 20 Jan 2024
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.
"y 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
.} Range capacity : 0 g to 210 g Resolution 0.0001 g
+ Before Adjustment :

SRR il

1% Balance Measurement Coverage

Applied Weight Reading Correction Uncertainty Factor
{g) (g) (g) (£mg} {k)
100 99,9982 +0.0018 0.18 2.00
200 199.9965 +0.0035 0.29 2.00

- After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)

Y Applied Weight Standard Deviation

e (g) of Reading (g)

3 100 0.00007

200 0.00007




Eguipment : Electronic Balance Cert.No.: 23MM180

. Condition As-Received :  Used ltem Page: 30f 3
| Reference : 2304-01480C-12
© Resuit of calibration 3 3
7 2. Effect of off center loading 1
- A mass of 100 g was placed to various positior: en the pan. 2 :
" The weighing machine reading error obtained is given in the table Front
Maximum difference between
Posilion 1 Position 2 Position 3 Position 4 Position 5 off-center and ceniral loading
(g9} {g) (g) (g) (g) {g)
-0.0002 -(,0002 -0.0003 -0.0003 -0.0002 0.0001
" 3. Departure from nominal value
' Balance Measurement Coverage
Applied Welght Reading Correction Uncertainty Factor
(g} (g) (g) (xmg) (k)
Unload 0.0000 0.0000 0.14 2.11
0.01 0.0100 0.0000 0.14 2.1
0.1 0.1001 -0.0001 0.14 211
0.5 0.5000 0.0000 0.14 2.1
1 1.0001 -0.0001 0.14 2.11
5 5.0000 0.0000 0.14 2.11
10 9.9999 +0.0001 0.14 2.1
25 24,9998 +0.0002 0.15 2.07
50 49.0998 +0.0002 0.16 2.05
100 ©9.9999 +0.0001 0.18 2.00
200 200.0000 £.0000 0.29 2.00

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

~-00o-

a 1158498
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TECHENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES % 72001

534/4 PATTANAKARN ROAD SCI 18, SUANLUANG, SUANLUANG BANGKOR 10250 AR
TEL.0-2717-3000-20  FAX.0-2715-0484

>,
Lo

CALIBRATION Q068

Cert. No.: 23TM873
Page: 10of3

Certificate of Calibratio

Eguipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Regeived Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

),Pornthippa Tameyakul

{
( /) Malee Butkruea
() Suwit mjai

lesue Date :

BOD Incubator
Accuplus

250
0408-0115-0008
TET.LAB.BODOS

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

Laboratory {Thai Environmental Technic Limited)

10 April 2023
11 April 2023
(264 10)°C
(50230)%

25 April 2023

The Uncertaintics are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in Tull, except with the priot writien

Appraval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0053455
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.- Equipment: BOD Incubator
i}, Gondition As-Received :  Used ltem
% Reference : 2304-01460C-2

Procedure Used :~

The temperature scale used was based on 1TS-80.

Condition of this result of calibration
1. Reference standard instrument:-

L Instrument Model

1) Data Acquisition 34972A

Serial No.
MY57013711

i

ik

/3. This certification is traceable to the International System of Unit.
.~ Result of Calibration :- {(* ) Without Adjustment
i Function of UUC*: Temperature Source

Cert. No.:
Page :

Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement
- method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

Cert. No.
22LM93
. 2. This certificate is valid only to the item calibrated on date and place of calibration.

23TMB73
20f3

Due Date
02 Jul 2023

‘ Fresh air setting : Not Available t during calibration
Beginning Finished
Temp. { °C) 25 26
1/ REL.Humid. ( % ) 51 54
2 4 AC Supply ( Volt ) 221 221
A ? o)
() o Ref. Std.
) c:?le Position : D Nows
g & 1 18-18RTD-01
4 / 2 18-18RTD-02
Wiz c D 3 18-18RTD-03
M £ m% »o 4 18-18RTD-04
- - > 5 18-18RTD-05
¢ 18-18RTD-06
7 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
= 10 om D= 0.48 m 9 {ref.) 18-18RTD-08
= 10 om W= 050 m
= 10 ch H= 1.1 m
Capacity = 026 m

sl B E
Fop T

a 1158205




Equipment : BOD Incubator Cert. No.: 23TM673
-1 Condition As-Received ; Used Item Page: 30of3

Average* : The average of 30 valuss in each position.

Temperature stability : Cna-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures 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 to determine the temperature pattern or homageneity within the chamber under steady-state conditions.
<. Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
- UUG* : Unit Under Calibration

i MNote : The reported uncertainty of measurement was included stability and excluded uniformity .

. Reference : 2304-01460C-2
‘- Result of Calibration :- (¥} Without Adjustment
Function of UUC*: Temperature Source
- Fresh air setting : Not Available
Calibration | UUC* vugH Temperature Temperature | Oveiall {Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (°c) | °c) (x°C) {°C) (*C) k
20.0 19.8 19.7 0.54 0.37 1.1 2 .
Calibration Measured Temperature ( °C ) , .
) " Uncertainty i
Point Position i
{°C) 1 2 3 4 5 6 7 B 9 (ref.) (+°C) ;
20.0 20.121 | 20,227 | 19.983 | 20.068 | 19.992 | 19,653 | 19.9358 | 19.814 | 20.048 0.72

4 The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Tactor k, providing a level of confidence of approximately 85 %.

~-000-

a 1158204
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MAINTENANCE REPORT

OPTIMA 8000
Customer : udiiv wniinduinaauing Date Tested: March 28, 2024
AR Recommendation Recertification
Adidress 1 1/6 "apsudinue 145, Period 6 Months
WA IESWIUE S, LURHTWIUGS, Hecertification Due: September 27, 2567
Agsvwe 10240 TH Date Last Certified: September 29, 2023
User Name: ant algwoel Visit Number: 10F2
Phone: 02-3737799, 081-1303495 TH ONE SOURCE Phone: 081-7316733, 081-1086572
E-mail: Ketsarin.Chuayphan@eurofinsasia.co E-miail @ thonesource@gmail.com
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
OPTIMA 8000 07851310024C WinLab32 Version 5.5.0
NO772045 1F1380368 PN:6150T21E4Q1E

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED PE NUMBER
Mixed standard 1/10 NO691579

Mixed standard 1/10) N9300221

CUSTOMER SUPPLIED COMMENTS

2 % HNO3
10 % HNO3

Page1of4

TH One Source Co.,Lid. 33/118 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand



MAINTENANCE REPORT
OPTIMA 8000

FSR1223

SERIAL NUMBER 07851310024C DATE TESTED

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

B. Inspect and replace as necessary, all forch compenents including the RF Flat coil
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulaior settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
2. OPTICAL CHECKS
A, Inspect and clean all optical components.
B. As reqiured, check and replace all purge filters.
C. Recheck optical alignmeni.
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out water the chiller and replace with coolant mix30pius every twelve months

4. PERFORMANCE CHECKS

March 28, 2024

SRR

-
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=
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A. Torch View Alignment. OK
B. Wavelength Calibration. OK
Page 2 of 4

TH Cne Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand
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MAINTENANCE REPORT

OPTIMA 8000

FSR1223

SERIAL NUMBER  07851310024C

DATE TESTED

March 28, 2024

PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213,856 % RSD < 1.0 0.33
Mg 280.260 % RSP < 1.0 0.63
Mg 285.207 % RSD < 1.0 0.59
Ba 455.403 % RSD<1.0 0.28
Detection Limits: Axial

As 193 nm, 3(sd) < 10.0 ppb 1.39

Se 196 nm, 3(sd) < 5.0 ppb 5

TH190 nm, 3(sd} < 10.0 ppb 1.08

Pb 220 nm, 3{sd) < 3.0 ppb 0.28
BEC: Axial Mn 257 nm, < 30 ppb 3.80
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 ppb 2.53

Zn 213 nm, 3{sd) < 2.0 ppb 0.22

Mn 257 nm, 3{sd) < 1.0 ppb 0.05

La 379 nm, 3(sd) < 3.0 ppb 0.07

Ba 455 nm, 3(sd) < 0.3 ppb 0.04

Ba 493 nm, 3(sd) < 0.6 ppb 0.02
BEC: Radial Mn 257 nm, < 30 ppb 10.83
Spectral Resolution: UV

As 193 nm, < 0.008 0.00687

Ni 231 nm, < 0.011 0.00792

Ni 341 nm, < 0.015 0.01195
Speciral Resolution: VIS

Ba 455 nm, < 0.020 0.01482

Page3o0f4

TH One Source Co.,Lid. 33/118 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 07851310024C DATE TESTED March 28, 2024

Remarks :
Commissioning follow as commissioning performance sheets.

Calcuiate MNBEC =IB* 3TD Conc/ IS-IB , where standard conc = 1060 ug/L

IB = Intensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

as1awuLED(green)iuPlasma Control fatluwenfs uansineasauaulugiuane Neb Flow

uu Prieumatics Controller Board Eufitlayvn.

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

meets
I: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.

Page 4 of 4

TH One Source Co.,Lid. 33/119 Moo 10, Ladsawai, L.am Luk Ka, Pathum Thani 12150, Thailand
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Methed Loaded

Method Name: Precison

IEC File:

Method Description: N=18- 1.8% RSD

Method Last Saved: 22/4/2554 16:20:08
MSF File:

Sequence No.: 3 Autosampler Location:
Sample ID: Precision Date Collected: 28/3/2567 13:45:32
Analyst: Data Type: Original
Initial Sample Wg: Initial Sample Vol:
bilutien: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Precision
Analyte Back Pressure Flow
All 222.0 kPa 8.55 L/min
Mean Data: Precision
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc, Units 5td.Dev. RSD
In 206,200 146145.8 482.54 9.33%
Mg 286.271 1334588.3 8458.45 a.63%
Mg 285.213 74404.6 448,15 2.59%
Ba 455.483 3373485.1 95083.39 8.28%




Analysis Begun

Start Time: 28/3/2567 13:57:16 Plasma On Time: 28/3/2567 13:19:06
Logged In Analyst: TET Technique: ICP Coantinuous
Spectrometer: Optima seee Autosampler: $18

Sample Information File: C:\Users\Public\PerkinElmer\ICP\Dataz\Sample Information\24-83-28.sif
Batch ID:

Results Data Set: DLRL_288324

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLRL-Cal Method Last Saved: 5/18/2552 13:52:4%
IEC File: MSF File:

Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 pDate Collected: 28/3/2567 13:57:28
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
ALl 222.9 kPa 8.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.bev.  RSD Conc. Units
As 193.656 20.4 8.64 3.16% {0.88] mg/L
Zn 213,857 389.8 2.50  0.64% {e.88] mg/L
Mn 257.61@ 373.7 31.47  B.42% [9.08] mg/L
La 379.478 -39.2 19.18 4B.73% [8.e8] mg/L
Ba 455.483 565.8 208.22 52.78% [@.08] mg/L
Ba 493.408 595.9 5.51 8.92% [e.88] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std t Date Collected: 28/3/2567 14:08:31
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Fime:

Nebulizer Parameters: Calib 5td 1
Analyte Back Pressure Flow
All 222.0 kPa 8.55 L/min

Mean Data: €alib $td 1

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193.696 58258.8 7.43 9.13% {5.8] mg/L
Zn 213.857 £8281.4 379.49  8,54% [1.e] mg/L
Mn 257.618 682084.8 558.96 9.88% [1.8] mg/L
La 379.478 151548.7 798.65 ©.53% [1.8] mg/L
Ba 455.483 389426.9 422.28  9.11% [@.1] mg/L
Ba 493.408 293177.5 436.31 9.15% [8.1] mg/L

Calibration Summary

As 193.696 1 Lin, Cale Int 8.0 1166 @.0000e 1.e08088
Zn 213.857 1 Lin, Calc Int 0.0 68288 ©.e00008 1.6000880




Mn 257.618 1 Lin, Calc Int 2.0 682100 2,88800 1.060660
La 379.478 1 Lin, Calc Int 9.8 151966 0.82800 1.0668000
Ba 455.4@3 1 Lin, Calc Int 8.9 3804800 6.80000 1.ee80e8
Ba 453.488 1 Lin, Calc Int G.0 2932008 5.008608 1.686080
Sequence No.: 3 Autcsampler Location:
Sample ID: 2% pPate Collected: 28/3/2567 14:83:82
Analyst: Data Type: Original
Initial Sample Wt: Tnitial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2%
Analyte Back Pressure Flow
All 222.8 kPa 2.55 L/min
Mean Data: 2%

Mean Corrected Calib, Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.  RSD
As 193.656 43.7 0.8 mg/L 6.81 37.5 g/t 9.68 25.84%
Zn 213.857 -26.4 -8.0 mg/L B.go -8.3 g/l B.41 136.74%
Mn 257.618 394.8 2.8 mg/L o.08 2.6 gfL 2.18 16.69%
La 379.478 657.0 2.8 mg/L .08 2.4 g/fL .24 55.45%
Ba 455.483 -236.1 -8.8 mg/l g.a0 -8.1 g/l 2.00  4.98%
Ba 493.4e8 -38.6 -8.8 mg/L 8.28 -8.8 gfL 2.82 177.50%
Method Loaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
IEC File: MSF File:
Method Description: As-68,Zn-2, Mnl.8,La-3,Ba455-8.3,B8a493-8.6
Sequence No.: 4 Autosampler Location:
Sample ID: 2 % HNO3 Date Collected: 28/3/2567 14:06:15
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2 % HNOZ
Analyte Back Pressure Flow
All 222.8 kpPa 8.55 L/min
Mean Data: 2 % HNO3

Mean Corrected Calib, Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.656 -7.1 -g.8 mg/L 8.81 -6.1 gL 6.36 184.68%
Zn 213.857 192.0 2.8 mg/L 6.808 2.8 g/t 0.14  4.99%
#Mn 257.61@ 91.2 e.8 mg/L e.9e 6.1 gfL 6.82 15.88%
La 379.478 223.8 e.8 mg/L b.9e 1.5 g/t .31 21.2e%
Ba 455.403 -86.9 -2.8 mg/L 0.0 -6.@ g/L 8.3 139.07%
Ba 4%3.488 ~172.8 -8.0 mg/L ©.0a -8.% g/L 9.85 86.77%




Analysis Begun

Start Time: 28/3/2567 14:15:4%9 Plasma On Time: 28/3/2567 13:19:86
Logged In Analyst: TET Technigue: ECP Continuous
Spectrometer: Optima 8068 Autosampler: S16

Sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Sample Information\24-@3-28.sif
Batch ID:

Results Data Set: DLXL_288324

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Methed lLoaded

Method Name: DLXL-Cal Method Last Saved: 5/18/2552 13:39:33
IEC File: MSf File:

Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 28/3/2567 14:15:53
Analyst: bata Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
ALl 223.0 kPa B.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Cong. Units
As 193.696 32.0 8.30 25.92% [B.@8] g/L
Se 196.826 26.5 5.11 19,26% [e.@e] g/L
Tl 190.801 -38.3 10.38 27.87% [e.ee] g/L
Pb 220.353 353.9 3.91  1.11% [e.e0] g/L
Sequence No.: 2 Autosampler Location:
Sample 1D: DL-Standard Date Collected: 28/3/2567 14:18:16
Analyst: Pata Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
Al 223,08 kPa B.55 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.pev. RSD Conc. Units
As 193.896 5168.6 94.41  1.83% [1e908] g/L
Se 196.026 237.1 23.28  5.78% [5ee] g/L
T1 198.881 6767,.8 43.25 B.64% [1e00] g/L
Pb 228.353 13380.6 22.38  0.17% [5e8] g/L

Calibration Summary

As 193.696 1 Lin, Cale Int 0.0 5.169 ©.00800 1.e086000
Se 1896.826 1 Lin, Calec Int 8.8 8.4743 6.00800 1.e00000
Tl 15@.801 1 Lin, Calc Int 9.0 6,708 ©.08600 1.808000
Pb 228.353 1 Lin, Calc Int 9.0 26.60 ©.06800 1.808008
Sequence No.: 3 Autosampler Location:

Sample ID: QCO1 MQCS Date Collected: 28/3/2567 14:21:26




Analyst:

Initial Sample Wt:
pilution:

Wash Time:

Data Type: Original
Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: QC&1 MQCS

Analyte
A1l

Mean Data: QC81 MOC

Analyte

As 153.696
se 196,026
T1 1%@.801
Pb 22@.353

Back Pressure Flow
222.5 kPa 9.55 L/min
s
Mean Corrected Calib.
Intensity Conc. Units Std.Dev.
135.4 38 g/t 4,58
8.8 28 g/fL 37.83
2.4 8 g/L 8.e3
60.4 2 g/l 1.14

Method Loaded
Method Name: DLXL-C
IEC File:

Method Description: Sample Std.Dev As/T1

hack

Method Last Saved: 25/2/2543 19:

MSF File:

sample
Conc. Units
39 g/t
28 g/L
B g/L
2 g/l

<=18 g/1 ,$e8¢<=-5 g/l ,Pbc¢=3 g/l

Std.Dev, RSD
4,50 17.16%
37.93 284.,11%
8.83 9,11%
1.14 5B.16%

Sequence No.: 4
Sample ID: 2 % HNO3
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:
Date Collected: 28/3/2567 14:24:11
Data Type: Original
Initial Sample Vol:

Sample Frep Vol:

Nebulizer Parameter
Analyte
All

s: 2 % HNO3

Back Pressure

222.8 kPa

Mean Bata: 2 % HNO3

Analyte

As 193.6586
Se 196.826
Tl 198.881
Pb 228,353

Mean Corrected
Intensity
~1.6
10.9
1.1
-21.4

Flow
8.55 t/min
Calib.

Conc. Units Std.Dev.
-8.3  g/L 1.39
28 g/L 11.69
8.2 g/l 1.08
-2.8 g/L .28

Sample
Conc. Units
-8.3 g/t
28 g/l
8.2 g/L
-8.8 g/L

Std.Dev, RSD
1.39 458.43%
5.08 5@.84%
1.88 649.16%
B.28 34.35%
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Global Service Training Departiment

Service Engineer Certification

Krungchai Treevichien

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

ICP-Optima 7X00/8X00 Series

Date:-13 FEB 2011 to 24 FEB 2011

i1

{(Manager, Global Training Operations)

D
b
>
B
(8

2PN PN NP AN NPT NPT N PN PPN TN
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Personal Pump Calibration Report

Thai Environmental Technic Limited
VSN MANATIININADN INY 31N

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.00 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.00 I/min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration 5/N  : 4491
Personal Flow rate E 4 54 »
tem A3dN 1 ASIN 2 AN 3 Average Uncertainty
S/N (Vmin)

1. 20180803005 0.06 0.0595 0.0595 0.05%6 0.0595 +0.0001

2. 20180802087 0.06 0.0593 0.05%4 0.0595 0.0594 +0.0001
Calibration Date___ 08 / 02 [/ 67
Calibration By
Remark : Uncertainty Type A = G = D

SD

>

Mean

Jn

1/10

Standard deviation




Q

Personal Pump Calibration Report

Thai Environmental Technic Limited
PYIHUN NANATIHINGON INY 21N

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.00 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.00 /min Relative Humidity (50+15%,) 55%
Calibration Type : Drycal
Calibration 5S/N 4491
Personal Flow rate P Y 4 5 4
ftem A 1 AN 2 AN 3 Average Uncertainty
S/N {Vmin)

1. 20180802094 0.056 0.0591 0.0594 0.0592 0.0593 +0.0002

2, 20180802098 0.06 0.0595 0.0597 0.0596 0.05%94 +0.0001
Calibration Date__08 /.. 02 [/ 67
Calibration By
Remark : Uncertainty Type A = G = _3D

sD

|

1

Jn

Standard deviation

Mean

2/10




©

Personal Pump Calibration Report

Thai Environmental Technic Limited
UVIBN INANATIIAGON INY 1N

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 760 mmHg
Equipment Range : 0.1-7.0 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.1-4.0 /min Relative Hurnidity (50£15%) 55%
Calibration Type : Drycal
Calibration 5/N ;4491
Personal Flow rate 54 B 4 P
Item A3IN 1 AsIv 2 AN 3 Average Uncertainty
S/N (Vmin)

1. 20180802098 0.2 0.1948 0.1%49 0.1949 0.1949 +0.0001

2. 20180806018 0.2 0.1944 0.1%46 0.1948 0.1946 +0.0002
Calibration Date__ 14 / 03 [/ 67
Calibration By
Remark : Uncertainty Type A = @ = D

SD

x|

1l

Standard deviation

Mean

3/10




Q

Personal Pump Calibration Report

Thai Environmental Technic Limited
USEN managueasnIng e

Equipment Type : Personal Pump/Parameter Barometric pressure {(mmHg) 758 mmig
Eguipment Range : 0.1-7.0 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.1-4.0 /min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration S/N 4491
Personal Flow rate P 5o ® 4
ltem ATIN 1 ATV 2 AN 3 Average | Uncertainty
S/N (Vmin)

1. 20180803003 0.2 0.1972 0.1574 0.1976 0.1674 +0.0002

2. 20180802094 0.2 0.1975 0.1977 0.1979 0.1977 £0.0002
Calibration Date___ 30/ 03 [/ 67
Calibration By
Remark : Uncertainty Type A = G = _SD

5D

]

]

Jn

Standard deviation

Mean

4/10




Q

Personal Pump Calibration Report

Thai Environmental Technic Limited
YSHN maiadannasy ng a1na

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 760 mmHg
Equipment Range : 0.1-7.0 Ymin Temperature (23 + 3} °C 25°C
Calibration Range : 0.1-6.0 /min Relative Humidity (50+15%) 55%
Calibration Type - Orycal
Calibration S/N @ 4491
Personal Flow rate P 5 g 5
Item AN 1 A9n 2 AT 3 Average Uncertainty
S/N {/min)

1 2018C802084 0.2 0.1986 0.1984 0.1988 0.1984 +0.0002

2. 20180803005 0.2 0.1988 0.1988 0.1589 0.1988 +0.0001
Calibration Date___ 11 /04 [/ 67
Calibration By,
Remark : Uncertainty Type A = O = D

5D

]

Jn

Standard deviation

Mean

5/10




Q

Personal Pump Calibration Report

Thai Environmental Technic Limited
UVSEN wmanagaadsyng 210

Equipment Type : Personal Pump/Parameter Barometric pressure {(mmHg) 758 mmHa
Equipment Range : 0.02-7.0 I/min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.0 /min Relative Humidity (50£15%) 55%
Calibration Type : Drycal
Calibration S/N 1 4491
Personal Flow rate 8 e 4 24
Item AN 1 AT 2 AT 3 Average Uncertainty
S/N {Ymin)

1. 20180802094 0.2 0.1971 0.1973 0.1975 0.1973 +0.0002

2. 20180806027 0.2 0.1971 0.1971 0.1672 0.1971 +0.0001
Calibration Date___ 11/ 04 / 67
Calibration By
Remark : Uncertainty Type A = G = _SD

SD

>

Jn

Standard deviation

Mean

6/10




Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg)

Equipment Range : 0.02-7.0 /min Temperature (23 +3) °C

Calibration Range : 0.02-4.0 /min Relative Humidity (50+15%)

Calibration Type : Drycat
Calibration S/N : 4489

Thai Environmental Technic Limited
VSHN madaduIadanIng ana

758 mmHg
25°C
55%

Personal Flow rate " ,,

Item A 1 assd 2 et 3 Average | Uncertainty
S/N {Vmin)
1. 20151102081 0.06 0.0591 0.0592 0.0592 0.0592 +0.0001
2. 20180806025 0.06 0.0591 0.0591 0.0592 0.0561 +0.0001

Calibration Date__ 05/ 04 [/ 67

Calibration By

Remark :

g = D

Jn

Standard deviation

Uncertainty Type A

sSD

]
11

Mean

/10
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Personal Pump Calibration Report

Thai Environmental Technic Limited
U3HN malagaaasuing ane

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHsg) 758 mmHg
Equipment Range : 0.01-7.0 /min Temperature (23 £ 3) °C 25°C
Calibration Range : 0.02-4.0 Vmin Relative Humidity (50£15%) 55%
Calibration Type : Drycal
Calibration S/N 4481
Personal Flow rate &4 % g g
ftem AN 1 fasn 2 A5 3 Average Uncertainty
S/N {/min}

1. 20180803003 0.0 0.0595 0.0567 0.0559 0.0597 +0.0002

2. 20180803005 0.06 0.0593 0.05%5 0.0597 0.0595 +0.0002
Calibration Date__05 /04 [/ 67
Calibration By
Remark : Uncertainty Type A = @0 = _SD

sD

x|

]

Standard deviation

Mean

8/10




Personal Pump Calibration Report

Thai Environmental Technic Limited
YIEN madadnnaayng a1ne

Fquipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.1-7.0 V/min Termnperature (23 +3)°C 25°C
Calibration Range : 0.1-4.0 Vmin Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration S/N @ 4491
Personal Flow rate b 8 4 B
Item AT 1 Asm 2 AN 3 Average Uncertainty
S/N (/min)

1. 20180803005 0.2 0.1971 0.1973 0.1975 0.1973 F0.0002

2. 20180802094 0.2 0.1675 0.1877 0.1979 0.1977 +0.0002
Calibration Date__ 19 / 06 [/ 61
Calibration By
Remark : Uncertainty Type A = G = _SD

SD

x|

Standard deviation

Mean

9/10




Personal Pump Calibration Report

Thai Environmental Technic Limited
YIEN maladewindening a1na

Equipment Type : Personal Pump/Parameter Barometric pressure (mmHg) 758 mmHg
Equipment Range : 0.02-7.0 /min Temperature (23 +3) °C 25°C
Calibration Range : 0.02-4.0 /min Relative Humidity (50+15%) 55%
Calibration Type : Drycal
Calibration 5/N  : 4691
Personal Flow rate P 54 5 a4
ltem AN 1 AN 2 AT 3 Average Uncertainty
S/N (/min)

1. 20151003009 0.2 0.1971 01972 0.1973 0.1972 +0.0001

2, 20151002110 0.2 0.1982 0.1584 0.1986 0.1984 +0.0002
Calibration Date__ 21 / 06 [/ 67
Calibration By
Remark : Uncertainty Type A = G = _5D

sD
X

1t

Jn

Standard deviation

Mean

10/10






