LONAITHUY
TususasnIsaauNeuLATaIND



UsHN gluiin wauuIdas saun udilesa
AOUTAUAUY 9719



List of Instrument Certificates for Environmental Quality Analysis

Spectrometer

(Thailand) Co.,Ltd.

Checklist

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption MERCURY Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




Agilent
CrossLab

Feeen fgagn? 10 Cutentns
Ag.lent 55 240 280 Series Atormic Absorption
Spectroscooy Systems
Preventive Maintenance Checklist

syienl Preventive Mainenares ovides laclory reacmended service for vour analylical
syalems o assire relizols st and ihe accuracy b yoor resulls

Zebvered by ughly tz1ed and certified sa-vice gnyineers Ui geruing Aglent parts anc
supplies, Aglent Preventve Mainterance provices evervthing vou need 1o reduce unalanned
dowslime and ceep vour Sysiems 0ers1ing a thair peak. This checklis: will Lo comploied & the
end ol the service znd provided Lo you as a reard of the installation.

Note: wihila acn-current praduction A4 instrurient and o7 accessory rodels are rot coversd
feaily in thes document Hcar be used ag a hasic eferer

oo

Formare silormahon abcal Aglent Technologies servicas pleasa visit on- web s e esing the
iollewing U= tlp v sy SHTR-US S8 vIces

AR Winy

Customer Information

1 Custorriers showd provide all necessary operabng supplies apon requesi of the engineer.

2 Arcuslamcer repeesaniative should be available Lo the cngincer while performing the areventive

Sigintenange procedures,

3 Any pans, not echided it the Parts Lists section of this decament, are ot nart of the
ecoimmeded Proveslive Mamtananae service, nor ara they included in the preas of this
STy CEL

4 FFasyster saquives Lhe dse of Sxira or special precedu s andfor patts for the mainzenance
service, thes 1ese must De arcered senaralely and cherged as a repais. which may incur
additions:] costs

Resisicn: 10.00, Issued: Kovernber 2021

= Agilent Technologies, Irc, 2071 s
el
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Aqgitent
CrossLab

Froim Ingight 1o Cuncons

nstrurment Froventive Mantenance Checklist

Important Customer Web Links

» For mare informalion aboul Agilen! Tecmologies servicas, aleaszs visit our wedsite uging the
fallowaag LIRE httnc Aveeewe agiien.comyen-us/produsts/crosslab-ingrenent-services/ semvice-
repair

® Toazcess Agdont Lniversire, visit bt e agilert comycrosslanfuniversitys 1o learr about
training optices, hinciucde online, clagsroom ard onsite deliveny.
Atramirg specialist can work direcily with vou La halp celerming your best apticns.

o Ausetub Agient Resource Center waeb page 1s avaiatle, wiich ineludes short videos on
mainenance, quick lists of consunrables for new ingiruments, a+d other valuable information.
Check cut (e Resource Page Pare: htips e agilent comden-us/agilaniresources

o Needtechnical suppart, =A0s, supalies? — visil our Suppoi! Hisme page at
Nkpe S agilent. comdsearchy support

o Get angwe-s Share naights, Ruild connecticns:
Jdoir the Agiler Carnmunily at htps/fcormmuty agilent comi/welcome
Service Engineer's Regponsibilities

e Comact the customer and ergure that all necessary supplies are aveilable derore the
prevartive mainteng nce visil

»  Confm the adilily of tha instrurment to deliver contineed safe operation as estallished via the
Antlont AA safe aaeration flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.}

+  Dnly seect those pages Ihat =late 1o the aysiem or module beng scrviced.
e Complete ety ficlds with the relevant ‘nformation.
» Coimplete the relevart checkboxes in the checklist using either a "X} or zick mark “~™

s Check "Section not apphicable” check boxes to indicaie scrvices/tasks not delivered, as
annropriate.

o« Complete the Provertive Mairtenance serviee in the orcer of tne tasks lsted,
« Comaolete the Service Review section tocetner with the cusiomer.

+ Cormplete the fields for pege numbers at tha foot of cach sclecied page

»  Cormplete the tote’ nomber of psges Feld in ke Service Completion section

e Agk lhe customer e sign the Serace Complelion seclion including te customear's and your
signature.

Ihis 1nfarmation is sub.ect to change withou! notce.

N R -l Ry

4.3 Agilent
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Agilen
CrossLab

From insgla 1 Outoome

Ingtrument Pre

entive Maintenance Checklist

Instrurm Viaintenance

System Information

[ Check this box IT an Instrument configuration report is attached instead of completing the
table
Instrument System Name and ID

Instrument System Site and UNITED  AnalYST AND ENGINGERIND conSulbomt. / 2rd Lab
Bl

Location

List System Component Product Numbers I(.:E::nt::nset:;lal Numbers of each

T G ®ALA _ Y 1316 000\

Initial performance checks

Acplent Teeh

-Agilent

nanslumuny
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From lnsght to Oetosme

Instrument Preventive Maintenance Checklist

entive Maintenance Prc

FLAME SYSTEM section
O sgection not applicable
Electronic components
'.]/RE:WP\-\- and confirm instrument configuration data in SVD

& Confirm power supply voltages using the SYD Power Supply diagnostic.

Ld/l'-or Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic.

Mechanical components

&0 Check the burne adjuster controls for complete and free movement. IT the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease.

a/RLuI Ay tests to exercise all motor drives over the full range of their travel

£ Monochromator drive
2 Slit drive

& Lamp selector

L ABA wiR

Optics compone

A Check that external oplical surfaces are clean — Clean or replace as required
Zf/ se SvD and perform Mono Wavelength Correction.

{LJI-;E SWD and perform Slit Calibration.

%J:- o 2D and perform Grating Squareness Diagnostic.

W Use SvD and perform Zero Order Offset/Mono Correction.

'@/Ue:e SYD and perform Wavelength Repeatability.

a} Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due

K age
7} Check thal the signal energy of the D2 and HC lamps track properly. Atvise customer if
their D2 lamgp 1s showing emission degradation due to age

wnanslumuny
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iment Preventive Maintenance Ch

, Agilent
CrossLa
From losigh

Sample Introduction a mization
G/Inspecl the burner interlock plate to ensure that the interlock pin is secure and correct far
the burner type
Z/CIca“ the burner slot with a clean white card.
a/ Check the uniformity of the slot width.
Q/Clean the burner if required,
E/éhange the burner o-ring.
" Clean the nebulizer, spray chamber and liquid trap
EI'“Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber.
Efzcheckihat the pressure relief bung releases readily.
A" Change o-rings on the fuel and oxidant delivery barbs
& Leave the liquid trap EMPTY and verify the flame will not ignite in this state.
& Refill liquid trap and check that overfill drains freely into the drain/waste tube,

@ Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

D/éheck and clean the igniter electrode

Gas handling components and safety interlocks

E Pressure test for leaks
[ Leak test gasbox internal components and conneclions

G Check safety interlock status and operation using the SVD interlock monitoring diagnostic.

nalytical performance for Fla tems

B'I'{gnite a flame.

E";Jheck that you can adjust the nebulizer uptake rate from 4 10 6.5 mL per minute.

Eﬂ-. Optimize the instrument ready to perform Cu sensitivity test

aif)reate a manual method to perform a Basic Cu ABS test - "Final Performance Testing”

@ runaem completed sensitivity test for a 5 ppm copper sample and record the results in
the A& PM Performance test results and measurements table.

v Agilent

enansluaugy
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Fooam nzghs b2 Julteang

Instramert Preventive Mantopanee Shecklis:

FURNACE SYSTEM section
L Section not apdicabile

Electronic components

O Review ard confirm inslrumest configuration dale in SV

1 Confirm aower sunaly valtages using the SYD Power Supply diagnostic

Mechanical components

[ Rut 5D Lests tm exercesa all rncta; drives aver the full range ol their travel:

0 Wonochromator drive
U Slit drive
U Lamp selector

Optics components

Check thar exlareal aptical surfacas are clean — Clean o replace ns required,
Use Sv7 and por'o-m Mone Wavefength Correction.
Lise SV and pearform Shit Galibration.
50 SVl and perfar Grating Squareness Diagnostic.
Use SYD ard perfarm Zero Order Offset/Mono Correction.

Jue VD and pe-form Wavelength Repeatabifity.

oCcCooDCC R

Physiczlly inspec sefected =C lamps (tuslomer 1o supply por their chaice) and meastire
tho % Gan lor each lamp. Advise custorrer il famps are showiny cmession degradation duc
1 age.

Gas handling, water system and workhead component checks

U Inspect e G7a workheas gas hases and connechons For teaks.
[ Pressure ‘est for gas leaks

2 if the cooler systerm s aceessible {send-alons) check for correct oparation and
coclant jwater level - this includos ary teviperature and pressure sexirga plus fitter
clearing {air law and waier.

U inspect tne G7A workhead wats: Foses and conneclions for leaks

J Check sl graphile zompananits and replace if necessay
g iy ST DI DR Norngor B
& agihan earslspes, s 2023 .'a;a"- .
-4, Agilent
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C Agilent L b
rDSS a Inatrument Froventive aintenarce Chesklst

Feom tngighl s Gagnr
a Tube

O Elecirodes
a Shroud

U Check and clean the end windows on the workheadl,

3 Check safety interlock operation,

Analytical pedformance for Furnace systems

O Optimize the instrument ready to perform Cu sensitivity test,

O Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table.

PSD autosampler accessory for Furnace s ms

Q/-Secia:;r'r NOT Aspiicable
I Check condition of Ihe 2SO sapillary — renlace f necessary

@ chask condit.on and operation o° FED syrnga — ersure il cacs nol have air lacks anc
iniles.

Charige 250 rass ollls orng.
Check and clean the rinse vossel.

o

O

O Check ke dran tube for goac drainage 1 should L have tight bends, kitks o loops and
Lhe lave anc uss be above the iguid level in tha waste vesscl.

0l

Snguce that she waste vessel 13 suitable for use with the furnace systeri
8srmple introduction purmp system (3IPS} accessory

ﬂce on NOT Asplicable

O Re-lorque screws socuring the habs, presser arms and pumi “otors

[ Adjust each roller so thal il rotetes [eely.

Wipe ciean the pump rota: rollers and purrp bands with 2 dry clean cioth,

Ersure that the prasser arms and the surfaces nea: the pump ace les from dirt and spills.

hemove the oumip modile resr cover and check (o The incargon of liquids and any signs of
COMOsIoN,

Re-tarque ke uts that fasten the metor rrcusting plates to the chassis

Check clips socuring the diluents holder and replace f reccsszry.

cpCoc cCcoo

Disearnect, clean |-poce, and reassoeible the twbing using the {ollowing slens

Femape 1 O agal Messornda W

D R N WK S R I L

Agilent

wnanslumuny
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From Insight 3o g

Instrument Frovensive Maiatenance Chacklist

Remgue the T-piece by disconnecting the pump tubes, the pump bands and all other tubing

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

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

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

0O 00 00

Reassemble.
ample preparation syst SPS 4) accesso

Q/Secu'on NOT Applizabis
The £gilert 3PS & autosampler is designed to need minimal mainlenance,
The tollow ng manteiance requirgments are suggested to mantan the performance af the
dulonamipher,
O Clearng tan spill tray. rack Izeation mat, erd frames ane Chassis aocessories witl & damp
goft cloth and diluled raald detergent.
Lt Cleaning e autesarmplor cover panels with domestis window cloaner

O checking the X axis and Z- azis drive belts tor eracks, splis, domaged Leelh, exeessive
faying, color changes or degradation from fames

 Check lhe ¥- aus, Theta- axs and /- axis FFC cables for aracks, incarcet positioning,
damaged ecge or damaged connactors

NOTE: The uutosampler requires na extra lubrication throughosut its lifetime.
i further dewatls refor 1o the SPS 4 gervice manual G821 3-90050.

@ample preparation system (SPS 3) accessory

E@?ﬁon MO Appficable

[3 Check the x-axis and zuxis trang belts - Replace if there is are any cracks, spits or ealor
deterioration 2ne belt tansion,

[ Check bell wensiors - azjnsihil reguired

2 Creck the lubrication pad for single x-axis shaft I° pad is dry or customer has obzerven any
vibration or aratic movements of the x-axs cariage, add 1 L of Dow Cerning 200 @ Fluid,
200 C8 ‘nte trie well.

A Cheock the aulg-sanpler abiiity 1o ind tuse positions - Caliarate if regquired

U Ciean ihe exlorion surfases of the accessory wilh soft lint free cloth. This clath can be
darnened wily warm water or 3 mild detorgent. Do not use orgar'c stlvents or aarasve
cleaning agents.

Feasieg 10108, jzgacd. Novernber 2021

Azl Teehneloge

- Agilent
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Agiten .
CrossLab rossLab

Instrument Zveventive Maintenanze Checklist F0SS

Frorm Ingight o Gutsoms nent Pre

From Ingipht 12 Outomy

Va eneration ac ory VGA (hydri enherator

2(89-::!.’0.'? NOT Acplicalile

O Inspect ¥GA gas sugply hose

O inspect/replace VEA aunip tuong

I Check low ges pressurs interlack selling - adjust it required.

L Check precision orfize gas flow sestng — adjust if required =nt maintenant riate

J Crecc gas regulatos prassars to 40 ps (3245 <Pa) - adjustif recurred. o the system or instrument

1 on the

Mer's requ

L lean e exterior surlaces of the accessary with 5071 lint free cioth. This cieth can e
darnpered with wanm waler or 8 ilc detergent, 130 ~at use arganic solvanls or abrasive
cleanirg ager|s.

Comiments

tonn

iditional comments

trAA lamp accessory (external

E(Secﬁon MNOT Applcabie

Test Results

O Check ke corditan o the power caole.

A Clean the exteriar surfazes of the accessory wilk soft hnt froc cloln, Tus clolh can be 30
dampened wily warr water ar 3 midd detergent. Do nol use srganic solven’s or abrasive Test Description
clieanng agerts.

Flame optics PMT Gain test
For copper &l 324.8 nm, 4 mA, 0.5 nm slit width <55% Al s
Restore System
/ Flame performance test with 5 ppm copper sample
Il you have altesad (e customed's insru~entation during the course of PR, restore 10 11e Air facetylens, mixing paddle removed Abs value > 0.5 Q. 7401 f

original status 12 allow e cusiomet o conduct beir noamal activities (e reload the
customer’s rriglhod.

Air /acetylene, mixing paddle installed. 10 replicates %RSD < 1.0 0.5 7. R

Deuterium furnace optics PMT Gain test

For copper at 324.8 nm, 4 mA, 0.5 nm slit width < 55% MR

Guidance

Deuterium furnace performance test with 25 ppb copper sample (324.8 nm)

It the T sery oo is porfarmed pror 1o a qualifizalion service, then use the gualificaticn procedursa

- _ Precision %RSD < 4.0% MR
A guale for final instrament set uo end checkout.

Abs value =015 MR

Zeemnan furnace analytical performance; 25 ppb copper sample (327.4 nm)

Precision %RSD < 4.0% W/R
Abs value =010 [N
=270 % i
Tentaigt T0VDE, | Esaed, Mo , o
v Al Lechno i . .
.- ! : a%s
: Agilent _

- Agilent
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Agilent
CrossLab

From inseght to Duoome

AA consumable and parts list table

Instrumen

Aaintenance Checklist

Part Description

Product/Model #

‘where used

‘PM supplied or
C

t-Type

ble

Test Solution - Cu 5ppm

2 3| i
solution 6610030100 50 55 140 240 280 P supplied P
Test Solution - Blank sclution | §190-7001 50 55 140 240 280 PM supplied Commaon
Copper, 1000 ug/ml, 100mi 5190-8279 50 55140 240 280 ¥ Commaon
Kit, Mk 7 O-rings. aqueous, .| F—— 3 )
compiete set C 9910093400 50 55 140 240 280 P supplied Hlame
Crganie Kit 9910093500 50 55 140 240 280 P supplied Flame
Wire Mebulizer Cleaning 9910024700 50 55 140 240 280 consumable Flarme
Tubing-Capillary Std Mebs 9910024800 50 55 140 240 280 consumable Flame
Capillary Tube Hivac Neb (3} | 4c ee 5 &
(organics only) 2910044000 50 55 140 240 280 consumable Blgis
Glass impact beads (5/pk) 9910025700 50 55140 240 280 consumable Flame
Teflon impact beads (5/pk): | gq10053300 | 50 55 140 240 280 consumable | -
(organics anly) Flame
Burner cleaning strip (100/pk} | 9910053900 50 55 140 240280 consumable Flame
Window UV silica — round ’ e 5 i
(right sice) 2010082600 50 55 140 240 280 PN supplied Barmirdn
Window UV silica - . ; .

2 2 7 M &

rectangular (left side) 2010082500 50 55 140 240 280 P supplied Cormmon
Pad adhesive window (round} | 4910012700 50 55 140 240 280 Ph supplied Common
Ped sihesa indow 4910012800 | 50 55 140 240 280 PM supplied .
(rectangular) Comman
Electrode kit (1 pr) (D2} 6310003400 GTA120 P supplied Furnace
Shroud (B2) 5310003100 GTAT20 PM supplied Furmace
Zeeman electrode kit (7 pr) 6310002500 GTA120 P supplied Furnace
Zeeman shroud 6310003600 GTA1Z0 PM supplied Furnace
Oing PSD ringe bottle 6910025900 PsD120 PM supplied Furnace

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

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

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

wnanslumuny

.

Agilent

Agilen
CrossLab

Froen lngight ta Outcome

Instrument P

Service Engineer Comments (optional)

Jtive Maintenance Checklist

Service Completion

LT
Service request number 66_\} 63 1 5 Date service completed
Agilent signature _ = Customer signature
Total number of pages in this document 13
sl 10 00, ssued Movermber 2021

wnanslumuny
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‘;‘»'2 Power Supply:
SVD Results Report gl '
Averaging Period: 30.0
Repgrtln: DB EETTeAReTr sl  DEGHSSHEEnOTime: Datapoint Count: 20
Customer: Service Engineer: Worawit T.
Address: Contact Details: Lower Limit (V) Actual (V) Upper Limit {V}) Resuit:
: . 12.00V Rail 10.80 12,49 13.20
Instrument Configuration .
T -12.00V Rail -13.20 11.80 -10.80
Configuration:
5.00V Rail 450 5.05 550
Serial Number: MY13180001 Turret Type: Automatic
instrument Model: Varien AA140/240/280  Number Of Lamps: 4 310.00V Rail 276.00 320.00 34100
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: 'Y Gas Box
Zeeman Present: False Auto Burner Adjuster; False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version; 2.11
Optics Type: Double Beam Photomultiplier Type: Normal{800nmy
D2 BG Correction Fitted: True PWB Version: 45
Boot Block Version: 1.0¢
EEPROM Data:
Instrument Run Hours: 52609.852 D2 Run Hours: 49136.000
Zero Wavelength Qffset: 30,148 D2 Serial Number: not set !
. D2 Install Date: 1/1/1970
Mong Correction: 0.765 D2 Original Intensity: 1.000
Flame Hours: 29802416 D2 Last Intensity: 475.000
Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
51.00 50.00
Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
CEINE Passed
Report Generated Ar: 122472024 1001118 AM 1 SVD Resuits Report S
1 [ ] Raport Generated At: 17242024 10:11:18 AM 2 SV? Resulls Repart
enaslunugy naslumugu



Beam Balance:

Peak Selected: 324.80

Lamp Alignment:

Lamp Type: Copper
Lamp Socket Used: 2

X' Lamp Screw "Y' Lamp Screw

- 08700

Sample Peak:

£0% Sampig B0% Sample
Peak N;Q:I?: Feak Mdr
/s AN P

- Uppenr Linit:
RN

Lower Limit:

Er e ]

Y Lamp Screw Result:

X Lamp Screw Result:

Grating Squareness:

Lamgp Element(s}: Copper
Lamp Turret Positicn: 2
Lamp Current{mA): 4.00
Slit Width{nm): 05
1st Order Wavelength(nm): 324.50

Lamp Alignment:

Lower Limit {nm} Actual {(nm) Upper Limit {(nm) Result:
Zero Order -0.10 0,00 010 Passed
First Order 324.45 324.75 325,15 Passed
Second Order 649,23 649.52 649,97 Passed
Report Generated At: /242024 40:17:48 AT 3 SV Resis Report 5VD

enasluniugu

Wavelength Repeatability:

Lamp Used: Copper
Peak Used{nm): 324.750

Connected {0 Socket: 3

Lower Limit(nm) 324.7568

{Approach frort Zevo Ordar)

Sampl
Sampl
Sampl
Sampl
Sampl

Mean: 324.825

Lamp Current(mA): 4
Slit Width(nm): c.2
Slit Height: Normal

Lamp Alignment:
324.888 Upper Limit{nm)

{Approach fom end)

e 1: 324.828 Sample 2; 324,828
e 3: 324.828 Sample 4: 324.823
e 5. 324.823 Sample 6: 324.823
e 7: 324,823 Sample 8: 324,823
e 9, 324.823 Sample 10: 324.823

Standard Deviation: 0.002

S Pacsed |

Report Ganerated At;

1/24/2024 10:11:18 AM

4 VI Resulis Repor

neslumugy



ll Mechanical — ~ ) - " Auto Lamp Recognition:

Wavelength Drive: Lamp 1: Uncoded Lamp/Not Connected Lamp 5: Not Supported
Lamp 2: 87 - Silver/Cadmium/Lead/Zinc(UltrAA) (Ag/CLamp 6: INot Supported

Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported

Slit Drive: Lamp 4: Uncoded Lamp/Not Connected Lamp 8: Not Supported

Turret Drive: s T
emperature Monitoring:

Auto Burner Adjuster Drive:

Untested Notes:
PM 24 Jan 2024

Signatures:

Signal Processing Linearity:

Calculate Mode: New Calc Mode < )
DAV S A (_"r k. 94

Lower Limit Actual Upper Limit Result: Date Worawit T. Date
S0 114 264 297 Passed

s4 156 165 191 Passed
s2 271 295 332 Passed

53 474 507 579 Passed
sS4 825 918 1008 Passed

55 1435 1528 1754 Passed
S6 2498 2769 3053 Passed

57 4347 4752 5313 Passed

Interlocks:
Burner Fitted: IITIDTEN Flame Detect: IEEETCH
N2O Burner Fitted: GCU Active: [KZITTR

Flame Shield Closed: ICEIEITN

Oxidant Pressure: BRRLISLI]
Gas Centrol Fitted: L Working J

Pressure Release Bung Fitted: IEELLE Oxidant Ghangeover: [IIIEI
Liguid Trap Fitted: Ignition:
Report Generated At 1/24/2024 10:71:15 AM 5 SVD Rasults Report

Report Generated At:  1/24/2024 10:11:18 AM 3] SVD Results Report
L]

enasluniugu naslumugu
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Sequenfial by

time report

1242024 11:46 AM
Page 1 of 1

SpectrAA

Analyst

Date Started
Worksheet
Comment
Methods
Computer name
Serial Number:

172412024 11:33 AM GMT: 17124/2024 4:33 AM
Cu 5 PPV Sanse chack

Cu

DESKTOP-RIUIFRS

My 13180001

Mathod: Cu{Flame}

Sairgke D Cong gl SERED  Mean Abs
Cal ZERD 000 58.0 00003
Readings
0.0002 0.0002 G.0004 112412024
STANDARD 1 5000 1.7 07419
Readings
0.7274 7515 07458 1f24/2024
Abs Linear - Cal. Set1
0.74
a.80
.40
.20
.00
0.000 2,000 4000 5500
Cungll
Curve Fit = Linear
Characlerishe Conc = 0.028 mg/L
r = 1.0000
Caloulated Conc = 0000 5.000
Residuals = 0.000 0000
Abs =0.14833 x C+ 000129
Samply 001 4,968 o0y 0.7401
Readngs
7454 0.7204 0.7340 12452024

enasluniugu

Sequential by fime report 172472024 11:50 AM SpectrAf
Page 1 of1
Analyst
Date Started 2472024 11:47 AN GNT: 17242024 4:.47 AM
Worksheet Cu 5 PPV Freceson
Comment
Methods Cu
Computer name DESKTOP-RIUFRS
Sgrial Numbar: WY 13160001
Method: Cu {(Flame)
Sample Exp Abs RS0 Mean Abs
Car Frecision o723 05 0.7232
Readings
7221 07195 (7228 17283 0775 07260
O ¥ 0.7213 0.7266 7174 112472024
Ahs Cu Preclsion
0.7
Q.80
.40
0.00
[ T T 1
.0 5.0 0.0 15.0 200
Time
1 ]
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&= DKSH

- & Certificate of Calibration

s
Equipment: Balance Certificate No.: C01243400
Model: ME36S Issued Date: 07 November 2024
Serial No. (or ID.): 27206085 Job No.: WO-00047134
Manufacturer: Sarlarius Page: 1of 2
Condition: In condition
Customer: Integrated Research Center Co. Ltd.
122 Moo 2, Tambel Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Condit Temp 24°C t 02°C
Humidity 61 %RH + 3.2 %RH
Calibration Place: Double A {1991) Public Company Limited.
(Water Labaratory IP1 (Balance Room))
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand,
Calibration By: Mr. Piyapat Saidoung
Calibration Date; 31 October 2024
The Method used: In-hause method, CAL-WI-47, based on UKAS Lab 14
Traceability: This cerlificate is traceable to the S| Units maintsined by National Institute of Metrology

(NIMT], Thaand through DKSH Technology Co., Lid, Cerlificate No. C02231944

This cartficato (s msed the units of moasuremant accordng 1o the Siemational System of Urits (51} 1 grovides iraseabily of measimoment 3
imemational cr nationsl atandard or othar recagnized nasonal siendard faboralones.

Tha massurananl unceriinly stalod & the sapanded uncarainty which is abisined from B slandard uncertainty mutipled By the coverage fackar (k=2) ta
prowicia @ kel of confidence of nppraximately 95%, 1| is delermined in accardance with the Guids o Expression of Unceriainty n Maasurmman (GLIM]

Thess fesulls may be affected by cewiations fram spechied conditions. Tha resulls relste anly ta the dems nsied, calivalnd or sampied, The report shall
ot b regeoduced except in fub wihout anoeoval of DKSH Technoiogy Limited.

i mnsion ineTutall d+e
OKSH Techeaiogy Limied
s Tu 1690
1260

2431 Eubnumet Read, Busgehab, Preskhanong, Bangks |
Phone: 48 2639 T000 Emai:

Wats1e ks

Delivering Growth - in Asia and Beyond, CAL-FM-CO1-14: 12 Sap 2022

R

THARAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTH)
Mechanical Engineering Standerds Laboratory Sol 1, Bangpoa Industrial Estats, Muang, Samitprakan 10280, Thalland,
Request No.23-67/0186 MTC.No.23-67/0186
Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL FLOWMETER
Manufacturer : Bios International Corporation, LISA
Serfal No.: 210155
Model ; Defender 510 M
Scale range : 50 mifmin to 5000 mi/min
Subdivision : (0.00001, 0.0001, 0.001) fmin
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thatoom A.Srimahaphaote,
Prachinburl 25140, Thailand,
Received date : 5 January 2024 Condition of measured item : Normal
Calibration date : 16 January 2024

i Standard Cartificate Mo. Dstodue | Traceability
RTD Thermometer PSL-T 643/65 124 TISTR
MP-0076-23 2-ppr25 NIMT
Primary Flow Callbeatar SN 117982 | MW-0034-23 11325 NIT
Primary Flow Catbrator §/N 119521 | MW-0033-23 SRS el NIMT

Calibrated by : Approved by :
(
d Aol l=b i '
Ref. 2013267010500059001

Issued Date 22 January 2024

The sesults relate
Actvertiuing the BeparCortificate and publlicity of the

rily to the ftams décalibrated or valio assired
ts excepe i full are pohitited uniess written permission is abfaned from the govemar of TISTR

FMLBLMTC.002 Fev.d
Head Office Office/Laboratory Gffice
35 M 3 Tambon Kiiong Ha, Amphoe Khiong Luang,  Sei 1, Bangpoo Industrial Extate, Sukburmidt Road, 196 Phabaryuithin Road, Chatuchak, Rargeok 10900,
Changeeat Fathurmihard 12120, Thatand Amphos b, Changeat Samutprakan 10280, Thaland  Thafand
Ted. (84} 0 2577 BO00 Tal. (66) 0 2323 1672-80 e, 115, 116 Ted (6610 2579 112130 ext. 5218, 5225, 517
Faw, {661 0 2577 9009 Faw, {66} 0 2323 9165 Fa. (66 02579 2552
E-rnail © nurmpaightistr.or th Websitesswectistr orth E-mall : rritegtistr.or th Eamail | sumaleagtistr orth

€= DKSH

Certificate No.: 01243400 Page: 2of 2
Calibration Results:
Without Adjustment

Eccentric Emor: Weight to be 173 or 1/2 of Maximum capacity, taken from the canter of the pan as a zero reference,

HNominal Test Value 10000 {mag)
Refarence Points (mg)
A B c o E
- -0.002 D.000 0.000 -0.001
Repeatabliity: Determination of the standard devi; of weighing balance., 0.001  (mg)
Nominal test value (mg) Standard Deviation
2000 0.0008
20000 0.0009
Error of indication from nominal or mass vaie., ili 0.001  {mg)
MNominal Value | Conventional Mass Displayed Value Eror of indication Uncertalnty ‘
(mg) (ma} (mg} (mg) {mg}
) 1.0020 1.002 0.000 0.0033 2.00
5 5.0030 5.003 0.000 0.0033 200
B 10 10.0020 10.002 0.000 0.0040 2.00
50 50.0030 &0.003 0.000 0.0063 200
100 100.0050 100.005 0.000 00082 2,00
500 500.0100 500.009 -0.001 0.013 2.00
1000 1000.0070 1000.005 =0.002 0.016 2.00 O
5000 S000.0180 5000014 -0.004 o.o27 200
B 10000 10000.0100 10000005 -0.005 0.033 2.00
20000 20000.0120 20000.006 -D.008 0.048 200
30000 30000.02;!] 30000.015 -0.oo7 ) 0.0B0 200
The End of Certificate

it ersnmary mTTa 31fin
DKEH Tachnolagy Limvied

260
503 Skt Anad, Bangonan, Phrakhancng, flagkos 10260
i aks

Phrase: +68 230 7000 Emay i thakand

Defivering Growth - In Asla and Beyond CAL-FM-CO1-14: 12 Sup 2022

GRS
- - A
Mechanical Engineering Standards Labaratory Sol 1, Bangp: Muang, 10250, Thaitand.
Request No.23-67/0186 2/2 MTC.No.23-67/0186

Calibration peint : (0.05, 0.5, 1, 1.5, 2) I/min
Ambient condition : Temperature (23 +3)°C , Relative humidity (55 + 15 ) %
Atmospheric pressure { 1010413) hPa
Calibration method : The (UUC) was ¢ by ¢
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition
within pressure and temperature of the actual gas entering the UUC

method with

Measurement data :

UUC Value Standard Value Temperalure Pressure  Deviation LUncertainty

(1fmin) (Ifmim) °C) (WPz) (%) (%)
0.05100 0.050841 24840  1011.69 +0.31 1.0
0.50176 0.49450 24.862 1011.80 +1.47 0.99
1.0057 0.99132 24.865 1011.93 +1.45 0.86
1.5013 1.4814 24.805 1012.07 +1.34 0.86
2.00%0 1.9856 24755 1012.22 +1.18 0.86

The reported expanded uncertainties are based on standard uncertainties multiplied by
a coverage factor k=2, which provides a level of confidence of approximately 95%,

The end of calibration certificate,

.

E-rrail - rurrgsaigeisiz.anth Websitewssw tistronth E-mal - mtciptistr.

librated or val
i writhe

4
4sion is obtaned

i@ gowamae of TISTR

FMBLMTCO02 fev.d

Office/Laboratory Offica
mphoe khiong Lusng, 5ol LG, Bangpoa Industrial Estate, Sukhumt Rosd, L%t Phahonyochin Aoad, Cratuchak, Banghok 10600,
1120, Thaltand Arphese Muzng, Changeat tprakan 10280, Thaland  Thailand

Tal [66) 0 2579 1121-30 ext. 5219, 5225, 5217
79 BEG2
surralsagtists onth

Tel, (6] 167280 ext. 115, 116
Fax. (66) O 2323 9145 Fa, (i
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Actreatter calibvetion nborrtory S
a. “Dal o
o ] NSC - TISI - TI5 17025
CALIBRATION 0367
Flow measurement laharatary
Cniibration services department
Coaitratan@grarates com
-
CERTIFICATE OF CALIBRATION
Carificate o, £ COF-013.67 Page 1af 2 Pages
MEASUREMENT ITEM Top Load Orifice cCaiibration procedure:
MANUEACTURER STISCH The Orifice gas flow device was calibvoled ogainst
i TE-50264 Stangiord Ratary  Displocemend | Meter | [foots
SERIAL MUMBER a1 Meter] Madel GESMEWRgn The, W-CL-004
\DNLBER i s e o5 o cuiibration guidelie, .
CONDITION AS-RECEIVED Used Rem Traceabilty:
CUSTOMER +rtwgryted Rasanrch Corter Company emitesd: Tl certificante des & Procentity of the
122 Moc 2, Thatoom, Srmahaphote, megsurement  ta. recogriaed  the  natlanal
Prachinburl 251411, Thatiaed, standarde-and fo reallagtion of the fvrernatianal
mpstem af units (S theowgh the NIMT (Nationol
RECEIVED DATE 10 May 2024 Metrology fnstitute of Thailond) win Certificote
MLASUREMENT DATE 05 dun 2024 mumber: MW-0063-22
ISSUE DATE 106 Jun 2024
af Meaturement:
The reported uncerfainty of meciwement is bosed
ENVIRONMENTAL CONDITIONS! P fhe shnderd wncertalaty mtipled by @
Arglent condiion in the laboratary are as follcw: ar el AR for & hotma!
% p a0 HBution rerrespends 16 1 coatage probabiiy
Temperature 1230230 %

4 opproximately 5K The stmmdard uncsrminty
Melsve Hh iy gl by fas bewn determined In ovcordance with Ehe GUM
Atmopinéric Privae nsin hPa ‘Evnlugtion of megsurement data - Guide to the

expression of uncertminty in measursment”
CALIBRATION CONDITRON:
Preconcitioning + 24 hours at ambient conditians.

Measurement Condition + The average valuses during measurement are 22.9 C and 53.2 W%,
NOTED: The cevtificaie is walid oniy fo the item colibrated on date and place-af colibrotion,

TABULATION OF RESULTS:
The table on next page give the

Calinraved by

| ) P Agproved

Calibration Depariment Manager

JIRANATEE ASSOCIATES ¢ )
Continuation af Certificate of Calibration Numbar COF-013-67 Page 7 of 7 Pages.
MEASUREMENT RESULTS:

sibrated by direct comparian methad with the Standard Rotary Displacement Metar {Raats Muter], The Humid altwas used 252

Thve Orifice ga N dervice was
7 lons are 25°C (28,15 K] and 76D mmHg for standand temperature and standard prossue respectively,

shadiumm i the system. The st

Tabie 1; The results of @ Stardard cal

Flow ratn Pressire Standard Flow ji,]
Flaty [Fal v
" frmin mmHg

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UINLESS PERMISSION FOR REPRODUCTION HAS BEEN DBETAINED
IN WRITING FROM THE LABORATORY
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Actredited calibration nboratory

LT ISOANEC 17025:2007 /‘ft,‘,mh,\\‘
7 025 = i
o ] NSC - TISI - TI5 17025
CALIBRATION 0367
Flow measurement laharatary
Cniibration services department
Coaitratan@grarates com
CERTIFICATE OF CALIBRATION
Carificate o, £ COF-013.67 Page 1af 2 Pages
MEASUREMENT ITEM Top Load Orifice Caiibration procedure:
MANUEACTURER STISCH The Orifice gas flow device was calibvoled ogainst
i TE-50264 Stangiord Ratary  Displocemend | Meter | [foots
SERIAL MUMBER a1 Meter] Madel GESMEWRgn The, W-CL-004
\DNLBER i s e o5 o cuiibration guidelie, .
CONDITION AS-RECEIVED Used Rem Traceabilty:
CUSTOMER +rtwgryted Rasanrch Corter Company emitesd: This certficate provides @ froceatiny of Ehe
122 Moc 2, Thatoom, Srmahaphote, megsurement  ta. recogriaed  the  natlanal
Prachinburl 251411, Thatiaed, standarde-and fo reallagtion of the fvrernatianal
mpstem af units (S theowgh the NIMT (Nationol
RECENED DATE + 10 May 2028 Metrology istitute of Thailond] win Certificme
MLASUREMENT DATE 05 dun 2024 mumber: MW-0063-22
ISSUE DATE 106 Jun 2024
af Meaturement:
The reported uncerfainty of meciwement is bosed
ENVIRONMENTAL CONDITIONS! pr the standord uncerfalnty multiplied by o
Arsilnt condition I the laboratary are as follow: covtrage Jacter BwZ, Which for 6 nommal
el oSk % bution covresponds to 1 coverage pridabiley
Nt By CERN e - opproximately 5K The stmmdard uncsrminty
' s been determined In oecordance with the GLM
Atmopinéric Privae nsin hPa ‘Evnlugtion of megsurement data - Guide to the
expression of uncertminty in measursment”
CALIBRATION CONDITRON:
Preconcitioning + 24 hours at ambient conditians.

Measurement Condition + The average valuses during measurement are 22.9 C and 53.2 W%,
NOTED: The cevtificaie is walid oniy fo the item colibrated on date and place-af colibrotion,

TABULATION OF RESULTS:
The table on next page give the

I
|
Caltrated by =4
| IS e
Mr. Strawet Thachwiad | Vg Agpried s
s liltrmpoen Lertsamphal AT ¥ T

— Calibration Department Manager

1 Thm A 1046
2 1001 74851 1530
3 L7 754435 1716
4 1170 AT 1804
s 1411 | 1ssam 216
stop (m} 163522
Intarcegt (i) -7
Cometatan coetficient {r} 9375
Uncertainty (k=1 0018 mifmin
Table 2: The resaiis of @ actual calibration data
Flaw rate Pressure | Temperature | Tempersre | fp meter Standard Flew (]
plate | [Pa) ITa] M) ¥
' fminy mmHg °t ' mmiig m'fmin
1 754982 FrTTR u1 56815 (= (=
F 754351 s, [ 24 44435 0958 Do
3 jsagas [, 2333 nn myer 107 1061
4 pamrs | mam 73] 35376 113
s | o [\ s | o 20261 1191 1367
siape 102416
Intercep [ 001068
Correlation coefficent (f): 099975
Urscurtabaty {i = 3 nEs  mmin
End of Certiticate of Callbration®**
-
¥ +
| LI
HRANATEE ASSOCIATES ¢ 1l
Continuation of Certificate of Caliaration Numbar COF-313.67 Page 7 of 7 Pages.
MEASUREMENT RESULTS:

The Oriflce gas v device was cafibrated by direct comparsan method with the Standard Rotary Displacement Metar {Roats Muter], The Humid altwas used a5 2
shadiumm i the system. Th standssd conditions ane 25°C (238,15 K) and 760 mmHg for standard temperature and skandard prossute respectively,

Standard Flow [¢]

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UINLESS PERMISSION FOR REPRODUCTION HAS BEEN DBETAINED
IN WRITING FROM THE LABORATORY

Flaty [Fal [7a] v
mmHg *t llinkn
1 754041 FFE TS 10a6 | 0&sl
2 74851 1298 1530 LE
3 754435 133 i7iE | 1060
4 AT 2331 1804 1116
s | rmsom s | a6 | 1365
stop (m} 163522
Intarcegt (i) -7
Cometatan coetficient {r} 9375
Uncertainty (k=1 0018 mifmin
Table 2: The resaiis of @ actual calibration data
Flaw rate Pressure | Temperature | Temperswre | fp meter | Am Orifice Standard Flaw [05]
plate | [Pa) ITa] M) ¥
m'fmin mmHg € e g inHD il
1 R 754982 FrTTR u1 56815 1084 (= (=
F L0t 754351 s, [ 24 44435 2340 0958 Do
3 1117 jsagas [, 2333 nn B TeE 2842 107 1061
4 1170 pamrs | mam 2288 35376 ¥ 113 ¥
5 1411 | [hfarss | Mt | asn | 1am 367
siape 102416
Intercep [ 001068
Correlation coefficent () [
Urscurtabaty {i = 3 nEs  mmin

***End of Certicate of Callbration***
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Airgas Speclialty Gases
Airgns USA, 110

600 Union Landing Road
Cinnnminson, Kl o877 -

Airgas

an A Linuide comparry.

Aurgns.com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Part Mumber. EQ3MNI9SERDADDZD Reference Number.  82-401285018-1
Cylinder Number; LL153324 Cylinder Volume: 834 CF
Labaratory: 124 - Riverton (SAP) - NJ Cylinder Prassure: 2215 PSIG
PGVP Mumber B52018 Valve Qutlet 660
Gas Code: NO,NOX 502 BALN Certification Date:  Sep 05, 2018

Expiration Date: Sep 05, 2026

—
“EP, Traceaniity Proiocsl for Assay snd Cerficetion of Gasseus Castraton Sandarss (May 2012)° docushent EPA

Certfication pedoimed in
R-12. Tstad, Anwiytica) o ol mauire corrmcion for aralytenl intedeewnce. This crivder i o 008 anafytical

1, using the asasy
2

E

T1UTISTR

A

NSC-TISI-TIS [ HI2S
CALIBRATION 0037

RequestNo, 21-670177

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

Address

Calibrated at

Center Company Limited.

¢ 122 Moo 2, T.Thatooin, A.Srimahaphote, Prachinburi, 23140
¢ Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,

MTC No. EEL. BP. 1510167

Preamplifier

uncartsnty 55 staed Dl with of B8%, T ificant mparities which attect the Use of $ia calibmtion mixtice. 4 concentmtions an on 5
vaum urless ciherwise aoied
00 pag L& 07 s 5
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Methad Uneertainty Dates
NOX 50.00 FM 5071 ;M 61 1, NIST Traceabls OB/ZT/2018, DBNE2018
MITRIC OXIDE 50.00 PPM 5087 PPM &1 % NIST Traceabla 3
BULFUR DIGKIOE 50.00 PPM 50.54 PPM G1 += 1.0% NIST Traceable OR2T/2018, 0306/2018
MNITROGEN Balance
e e —
CALIBRATION STANDARDS
Type Lot 1D Cylinder No Concentration Uncerainty Expiration Date
NTRM 16080825 CCa42885 £0.42 PPM NITRIC OXIDENITROGEN +- 0.8% Jun 27, 2020
PRM 12088 SB04116 20.86 PPM NITROGEN CIOXIDE/AIR +1.5% Jun 02, 2017
GMIS To42010104 CCsidad 5101 PPM NITROGEN (IOXIDEMITROGEN + 2.0% Jun 1, 2020
NTRM 14010327 KALDG4376 49.08 PPM SLLFUR DICXIDE/NITROGEN +-1.0% Apr 17, 2024
Tha SAM. PRM or RGM ncded st is only in minrence o the GAMS used in the assay and not part of the analysis
—_—————————
ANALYTICAL EQUIPMENT

Instrument/MakeModel Analytical Principle Last Multipoint Calibration
Nicolel 6700 APYW1100391 NO FTIR Aug 08, 2018
Micoled 6700 APW1100341 NO2 FTIR Aug 31, 2018
Micolet G700 APW1100381 502 FTIR "\ﬂ 30, 2018

Triad Data Avallable Upon Request
NOTES:PO# 5218003935

Met weight: 2736 grams
Gross waight 17343 grams

This calibration std. has bean certified in accordance with the May 2012 EPA Traceability Protocg
Document EPA-BOMR-12/531. ANl testing processes and measurements conform 1o the
ISOVIEC 17025 and to Aurgas |50 90012008 and relate anly to items identified an this ce
are corifisd to be NIST Traceable with total uncertainty as detailed under Analytical Unce
documeant shall not be reproduced in full without writen spproval of the (ssuer.

TESTING CERT No. 3082.05

Page 1 of 82-401 2880181

s

]
NSC-TISETIS 17025
CALIBRATION 0037

MTISTR

THAILAND INSTITUTE OF SCIENTIFIC AKD TECHSOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 150167

. 21-670177

9. Power Amplifier Briel&Kjer 2706 SN 1517650,

10, Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11, Digital Multimeter Agilent 34401 A SN MY 44003560,

12. P ble A T

gawa TPA-303A SN 2212

Calibration Procedure -

This i was calil 1 by using calibration p b no CP-102-02 and CP-102-03, which

wege based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related 1w the electrical and acoustic signal tests, The electrical signal test was carried out with the

direct measurement method. The acoustic sigmal test was performed in an anechoic room with the comparison

measurement method.

This instrument has been calit ut the El | and Electronic Standards

against
Lahoratory {EEL), which are traceable to the International System of Units through the National Institue of
Metralogy {Thaitand).

The information on actual reading is attached herewith and the uncenainty limits quoted refer to the
measured values only.

The reported expanded uncenainty is based upon a standard age factor

ibya

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

Date of Calibration + 30 Jan. 2024 449

The results ralate only 1o the tems testec/calitvated or value assigned
aing the Aepom/Cantificate and publicky of the reults except in full are prohibited unless witten panmission Iy otained from the govarmer of TISTR:

FMBLMTC.O0Z Restt

Head Office Gffice/Laboratory Office
35 W 3 Tamban Khang Ha, Amphoe Khiong Lusng, 506 1€, Bargpon hidustiial Bstate, Sukburmvit fcad, 196 Phaharyethin oad, Chatuchal, Banghok 10900,
Changnat Pathumthan 12120, Thailsnd Amphoe Muang, Changwat Samutprakan 10280, Thatand  Thailand

Ted, (661 0 2577 9000
Fax, 166) 0 2577 9005
E-mall : numpaigtistr.or th Websitewswdistrarth

Tal [66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fau. (66) 0 2579 B5§2
E-rnall - sumaleagtistrarth

Ted. (66] 0 2323 167260 ext, 115, 116
Fax, (661 0 2373 9165
E-rraak - mtcggtistr.onth

- I - T VY S N (R

Dute of Receipt 3 Jan. 2024

Date of Calibration : 30 Jan. 2024

ial Estate,

Ambient Environment

Relative Humidity

Ambient Pressure

Soi 1C, B
Calibrated :
Deseription = Sound Level Meter
Manufacturer L ACO
Model 16236
Serial Mo Hrd L]
Microphone 2 TOSINR No. 76237

- Band Pass Filter Wavetek 7524 S/N 90010494,
Condenser Microphone Brilel&Kjer 4180 S/N 2889871,
Decade Attenuator Apdo AL-205 S/N 00464602,

. Digital Multimeter Fluke 85704 S/N 4985007,
Pistonphone Rion NC-72 S/N 00402446,

. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484

kt it Rd., A Muang, k

Temperature

p 10280,
(23 +3)°C
(504 15)% |
:{101.325+1.5) kPa

Funetion/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,

Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,

1/9

Tha results rélate caly to the iberns tested/calibratad o valug assigned
Advertizing the Aeport/ertficate and pubiicity of the results except in full am probibiied Unies witten permission 1§ sbtaired fom the governere of TETR

Head Office

35 Mu 3 Tarrban $hlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel {66} 0 2577 3000

Faix {66) 0 2577 9003

E-rrail ; umpangtistr o th Websitesws tiste.orth

Office/Laboratoey

5061 1C. Bargpoo Industrial Estate, Sudhurmdt foad,
Amphoe Muang, Changwat Samutprakan 10260, Thaland
Tel [66) 0 2323 1672-80 axt. 115, 116

Fax. (6610 2323 D145

Eemall ¢ mtctisronth

FMALMTC. 002 Revd

Office

195 Phahoryoitin Road, Chatuchak, Bangkok 10900,
Thaland

Tel. (66] 0 2579 1121-30 ext. 5219, 5225, 5217
Fax [56) 1 2579 8592

Emall ; sumaloegtistr.aor th

NSC-TISI-TIS 17025

T-TISTR

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0177

1. Absolute Sensitivity

MTC No. EEL, BP. 15/0167

Reference Acoustic Measured value (dB) | Deviation A L hdaxi itted
Signal (dB) Before adjust] After adjist| valueldB) | limit class 2(+dB)|  (+dB) of measurement (+dB)
11393 14,1 1139 LiA1] Lo 0.30 NiA

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

1134 dB.

2. Self-generated noise

2.1 Normal test

M d value U M P d
(dB) (+dBy of measurement {+dB)
245 010 N/A

2.2 The microphone of the sound level meter was repluced by electrical signal input device

Frequency | M u permitted
Weighting | value [dB) (+dB) of measurement (=dB)
A-Weight 138 010 NiA
C-Weight 18.4 0.10 NiA

Flat 224 010 NiA

Date of Calibration 30 Jan, 2024

3/9

—

The results relate anly to the ibems tested/calibrated of wiue assined
Advertising the Repart/Certificate and publicity of the resuits except in Tull ane probisited wiless witten permmission & cbtained from the govamaor of TISTR

Head Office

35 Mu 3 Tambon flong Ha, Aerploe Khiong Luang,
Changwat Pathumthant 12120, Thatand

Tol. (6] & 2577 9000

Fa (66) 0 2577 9009

E-mail : rurmpaigtistronth Wabsitamwwtistr.octh

Office/Laborstony
Sai 1L, Banepoo Industrial Estate, Sukhurmvit Acad,
Aerphos Musng, Changwat Sarmutprakan 10280, Thatand
Tel. {66 & 2323 167280 ext. 115, 116

Fise (64 {1 2323 9165

E-mail - mitcgtistr.or th

FMBLMTCO02 Rav, 4
Office
195 Phahoryothin Road, Chatuchsk, Banghck 10500,
Thailand
Tel, (66) 0 2579 1121-30 ext, 5218, 5225, 5217
Fak. (66] 0 2579 BE9F
E-mal : sumaleegtntronth
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NSC-TISETIS | 7025

E

YN

NSC-TISE-TIS 17025
CALIBRATHIN M3T

TITISTR CALIBRATION 037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0177 MTC No. EEL, BP, 150167
3 A signal test of freq) y weighting:
Frequency | Deviation from (requency response curve(dB) | A Tarmie f L i i permitted
(Hz) Acweight C-weight Flat class 2 (+dB) (+d13) of measurement (+dB)
125 0.3 0.4 0.4 1.5 .45 0.6
I D0g =10 -1.0 -1.0 Lo .45 0.6
B D0g 0.3 0.3 0.E 50 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency respanse Timit | L i
(Hz) A-weight C-weight Flat cluss 2 (+4B) (+dB) of measarement (+d3)
63 0.1 a1 0.0 2.0 0.20 0.6
£25 0.0 0.1 ol 1.5 0.20 3 06
250 0.1 al a.l 1.5 0.20 0.6
500 0.1 0.1 a.l L3 0.20 0.6
1000 0.0 0.0 0.0 (B .20 0.6
2000 0.1 -l 0.0 20 0.20 0.6
4000 A 0.3 -1 30 0.20 0.6
8000 0.6 1.6 02 5.0 0.20 0.7
Date of Calibration : 30 Jan, 2024 &2
Thee results relate caly ta the items tested/calibrated or valie assined,
Achuartisng the AeportCartficate and publioty of the results escent in full are prohibited unless witten peemissien (s obtaned from the govemer of TISTA.

Fi BLMTC.00Z Aewt
Head Office

Office/Laboratory Cffice
35 M 3 Tarmbon Khiong Ha, Amphoe Khlong Lsang 56 1, Banepoo Industrial Estate, Sukhuit fioad, 196 Phanaryothin Rioad, Chatuchek, Banghok: 10800,
Changwat Pethumthani 12120, Thailand Amphos Muang, Changeat Samutprkan 10280, Thaiand  Thatand

Tel. {66} & 2577 9000
Fax, (6610 2577 9009
E-mail : numpaigetistr. or.th Website s tistr.orth

Tel. (66} 0 2373 1672-60 ext. 115, 116
Fax. [66) { 2523 9165
E-rmad : mibcgptistr.onth

E

TITSTR

Ted, (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (58] 0 2579 8592
E-mail ¢ sumalesgtsteonth

oA

NSC-TISI-TIS dT02S
CALIBRATION D037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Regquest No. 21-67/0177 MTC No. EEL, BP. 150167

7. Level linearity on the reference level range

Anticipated Measured Deviated | Accep limit L i Maximum-permitied _|
value (4R} value (dB} value (dB} | class 2 (dB) (+di3) of measurement (+dB)
123 123.0 0.0 L1 0.30 0.3
132 1220 0.0 1.1 0.30 0.3
121 1210 00 [R] 0.30 3
120 120.0 o0 [} 030 03
19 119.0 0.0 L1 .30 0.3
14 114.0 0.0 LI 030 0.3
169 109.0 0.0 11 .30 0.3
fikg 1.0 0.0 1.1 0.30 03
99 9.0 0.0 1.1 0.30 0.3
94 94.0 0.0 L1 0.30 0.3
&9 o0 0.0 1.1 0,30 0.3
&4 B0 0.0 1.1 0.30 03
79 7.1 01 1.1 030 03
T4 74.1 0.1 L1 030 03
69 681 o1 11 030 0.3
64 64.0 0.0 1.1 030 0.3
59 9.0 0.0 1.1 030 03
54 54.0 0.0 L1 030 0.3
49 49.0 0.0 11 0.30 0.3
44 44.0 a0 L1 0.30 03
39 380 0.0 L1 030 03
Date of Calibration : 30 Jan, 2024 6/9
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5. Long-term stability
Measured Deviated | Acceptance limit U d
Thne
value (dB) vilue (dB) | class 2 (+dB) (4dB) of measurement (+dB)
Begin 94.0
L] 3 0.10 [IR]
End 24.0
6. Frequency and time weightings at | kHz
6.1 Frequency weightings at 1 kHz
Freguency Measured Deviated p limit U i i permitied
Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement {+dB)
A-weight 940 00 0.2 0.20 0.2
Coweight 24.0 0. 0.2 20 0.2
Flat 94.0 0.0 0z 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measuired Deviated | A Timit L Maxi 4
Weighting value (dB) vilie (dB) | class 2 (+dB) (B} of measurement (+dB)
Fast 94.0 L] o1 0.20 0.2
Slow 4.0 LA 0.1 .20 0.2
Teq 940 00 [iN] 0.20 0.2
Date of Calibration - 30 Jan. 2024 g
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7. Level linearity on the reference level range {eont.)

Anticipated Measured Deviated | A& limit u i Maxi permitted
value (dB) value (dB) value (dB) | class 2 (+dB) (=dB) of measurement {+dB)
34 341 [ 1.1 0.30 0.3
33 331 o1 i1 0.30 03
32 321 o1 1.1 0.30 0.3
3 ) el 0.2 L1 0.30 0.3
0 302 0z 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated M. a.| Deviatod | Acesp § . s peconlised
Range

value (dB) value (dB) [value (dB) limit class 2(+dB)|  (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 11 030 03
20-110 94.0 94.0 00 (W] 0.30 03
20-100 94.0 94.0 0.0 11 0.30 0.3

Date of Calibration 30 Jan. 2024 fhi
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. Level lincarlity including the level range control ‘

At reference level at 5 dB greater than the under-range on a level range

K Anticipated Measired Deviated | Acceptance | U i permitied i ‘
value (dB) value (dB) vatlue (dB) limit closs 200dB)|  (dB} of measurement {+dB)
A0-130 43 450 0 L1 (.30 0.3
30-120 35 150 0.0 11 0.30 03
20-110 25 252 0.2 11 0.30 03 ___ 1| ‘
20-100 25 252 02 L1 0.30 (1.3
20-94 25 251 i1 1.1 030 03 ‘
20-80 5 249 A1 1.1 .30 0.3
9. Tone burst response
Time Tanehurst Measured | Deviated | A u 4
Weighting Duration, Thims) | value (dB) {value (dB)| Himit class 24B) | (=dB) of measurement (+dB)
200 1156 0.4 +1.0 0.20 0.3
Fast 2 988 -1 +10;-2.5 0.20 03
0.25 #9.8 0.2 +1.5;-5.0 0.20 0.3
200 109.5 0.1 £1.0 0.20 03
s 2 E98 .2 +1,0;-5.0 0.20 0.3
200 1098 1 +1.0 0:20 03
SEL 2 90.0 00 +1.0;-2.5 0.20 0.3
0.25 809 0.1 +1.5;-5.0 0.20 03
Date of Calibration = 30 Jan. 2024 8/9
I The results relate u--..\._m the ttams tested/calibrated or value assignad :
Aehvartising this Repart/Certiéicate and publicity of the results excapt in full ane probibited unless written permisdon is obtained from the qﬂdﬂ

FMLBLMTC.002 v
Head Office Office/Laborat Gffice
35 W 3 Tambon Fhiong Ha, Amphos Khlong Lusng 5001C, I!.mgrxx??:ﬂun[lié‘. Estate, Surburmnit Road, 196 Phahcryethin Road, Chatuchak, Banghok 10900
Changwat Fathurnthani 12120, Thaland erphoe Musng, Changwat Samutprakan 10280, Thaland  Thalland .
Tel (66} 3 2577 W00 Tel. {66) 0 2325 167280 ext, 115, 118 Tel (664 2579 1121-30 e, 5219, 5225, 5217
Fax [66] 0 2577 5009 Faoc (661 0 2323 9165 1) 2579 8562
Eemall : rumpaigrtistr.anth Websitewssw tistroeth  E-mall : togtistron th E-mail : sumaleegtistr.or th

b

NESC-TISFTIS 17025
CALIBRATION 0037

g

TUTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
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CALIBRATION CERTIFICATE

Submitted by - Integrated Research Center Company Limited,

Address £ 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre, |
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280, |

Instrument Calibrated : Ambicol Environment

Deseription : Sound Level Meter Temperature 23+ 3)°C |

Manufacturer ACO Relative Humidity (50 +15)%

Model <6236 Ambient Pressure :{101.325+1.5) kPa

Serial No. 212015

Microphone + TOSZNR No. 76236

Preamplifier

Standards used :
1. Band Pass Filter Wavetek 7524 S/N 90010494,
2. Condenser Microphone Brilel&Kjr 4180 SN 2889871,
3. Decade Attenuator Ando AL-205 S/N 00464603

4. Function/Arbitrary Waveform Generator Agilent 332204 SN MY 440426068,
5, Digital Function Synthestzer NF El ic I

DF-193A S/N 122037,
6. Digital Multimeter Fluke 85204 S/N 4985007,

7. Pistonphone Rion NC-72 S/N 00402446,
8, Measuring Amplifier Bribel&Kjer 2636 S/N 1537484,
Date of Receipt 3 Jan. 2024

Date of Calibration - 30 Jan. 2024
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10, Peak C sound level |
Wumber of cycles Anticipated | Measured | Deviated Acee u i i P d ‘
in test signal value (dB) | value (dB) |value (dBY limit class 20+dB)|  (+dB) of measurement (+dB)
Complete cycle 1254 1258 0.4 in 0.20 0.35
Positive half cycle 124.4 1243 0.1 20 020 0.35
Megative half cycle 1244 124.3 -0.1 20 020 0.35
| 11. Overload indication
Measured value (dB) I i) ? F
Deviated 4 L P
Paositive Megative
one-half cycle one-half cycle value (B} |limit class H+dB)|  (+dB} of measurement (+dB)
133.0 1330 0.0 1.5 0.20 0.25
]
12. High-level stability
Measured Deviated | Acceptance limit u Maxi P d
Time T
wvalue (dB) value (dB) chass 2 (+dB) (+dB) of measurement (=dB)
Begin 129.0
! 00 03 0,10 0.1
End 129.0
Calibrated by g Approved by
Electrical and Electronic Standards Laboratory
Date of Calibration : 30 Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue 31 Jan, 2024 Rel: 2011267010300008006
End of Certificate 9/9
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9. Power Amplifier Briel&Kjer 2706 SN 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No, 215300,
11, Digital Multimeter Agilent 34401 A S/N MY 44005560,

12. B ble A T

TPA-303A S/N 2212,

Calibration Procedure ;

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013}, These calibration
procedures were related 1o the electrical and acoustic signal tests. The electrical signal test was carried out with the

direct measurement method, The acoustic signal test was performed in an hoie room with the

measurement method.

This instrument has been calit | against larc

d at the and El ic Standard

Laboraory {EEL), which are traceable to the Intemational System of Units through the National Institute of

Metrology (Thailand},

The information on actusl reading is atteched herewith and the uncertainty limits quoted refer to the

measured values only.

The reported expanded uncertainty is based upon o standard

inty iplied by a ge factor

k=2, providing a level of i of

ly 95%.

Date of Calibration © 30 Jan, 2024 29
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1. Absolute Sensitivity
Reference Acoustic Measured value (dB) | Deviation A u i Maxi permited
Signal (dB) Before adjus After adjust| valueldB) | limit class 2(+dB)f  (+dB) of measurement (+dB)
113.93 113.8 1139 LIA1 Lo 0.30 NiA

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 1139 dB.
1. Self-gencrated noise

2.1 Normal test

M dvloe U M permitined
(di) (+di} of measurement (£dB)
24.6 0.10 NiA

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | M d | U i Aaxi permitted
Weighting | value (dB) (dBE) of measurement (LB}
A-Weight 8.7 w10 MiA
C-Weight 20.7 10 NiA
Flat 263 010 NiA
Date of Calibration : 30 Jan, 2024 3ie

THATLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

—

Request No. 21-670177 MTC No. EEL. BP. 140167
3, Acoustical signal test of frequency weightings
Frequency | Dreviation from frequency responss curveldB) | A limit | U i permined
{Hz} A-welght C-weight Flat class 2 {(+dB} (=dR} of measurement {+dB)
125 0.5 0.6 0.4 1.5 0.45 .6
1000 1.0 -1.0 -0.8 1.0 045 0.6
8000 0.6 0.6 0.7 50 0.45 o7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curveldR) | A Firmit | L) Maxi permitted
{Ha) A-welght C-weight Flal class 2 (+dB) (+dB} of measurement (+dB)
63 a1 0.0 -0l 0 0.20 0.6
125 01 0.1 0.0 1.5 0.20 0.6
250 0.0 0.0 0.0 1.5 020 0.6
S00 0.0 0.0 0.4 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2000 -0 0.1 0.0 20 0.20 0.6
4000 04 -4 =01 30 0.20 0.6
& 000 .6 b -0.2 5.0 0.20 07
Date of Calibration © 30 fan, 2024 4/9
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‘ 5. Long-term stability
Measured Devinted | A limit u b permitted i
Time
value (dB) value (dB) | class 2 (+dB) (eelBB) of measurement (+dB)
Begin 940
0.0 03 010 o1
End 94.0
6. Frequency and time weightings at 1 ke
6.1 Frequency weightings at 1 kil
Frequency Measurcd Devinted limit U ty T
Weighting value (dB) value (dB) | cioss 2 (+dB) (+dB) of measurement (£dB)
A-weight 94.0 (L) 0.2 0.20 02
Coweight 94.0 0.0 01 0.20 0.2
Flat 94.0 0.0 0.2 020 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated | A limmit L i Maxi permitted
Weighting value (dB) value (dB) class 2 (+dB) [+dB) of measurement (+dB)
Fast 94.0 0 0l 0.20 02
Slow 4.0 0 0l 0.20 02
Leg G40 0.0 0l 0.20 0z
Date of Calibration © 30 Jan. 2024 519
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7. Level linearity on the reference level range
'E'wipﬂ[ed Measured Deviated | A Timit 1 i Maxi -permitted
value (dB} value (dB) value (dB) | class 2 (+dB) (+dB) of measurement {+dB)
123 123.0 LIE1} L1 0.30 03
122 1220 o0 1.1 0.30 (13
121 1210 0.0 11 0.30 03
120 120.1 0.1 L1 .30 0.3
e 119.1 al 1.1 0.30 03
114 4.0 Ay 1.1 030 03
g 105.0 a0 1.1 0.30 0.3
104 104.0 .0 1.1 130 0.3
99 99.0 0.0 1.1 .30 03
94 94.00 0.0 1.1 0.30 0.3
89 8.0 0.0 1.1 0.30 03
B4 B4.0 a0 11 0.30 03
9 79.0 i 1.1 0.30 03
74 4.1 0.1 L1 0.30 0.3
69 621 0.1 1.1 0.30 0.3
64 64.0 0.0 L1 0.30 0.3
59 320 0.0 1.1 Q.30 0.3
54 54.0 0.0 L1 Q.30 03
b 49:0 0.0 1.1 Q.30 3
44 4.0 0.0 LI .30 03
39 39.0 0.0 11 .30 0.3
Date of Calibration - 30 Jan. 2024 6/9
-
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated | A limit u P d
value (dH) value (dB} value (dB) class 2 (+dB) (4B} of measurement {+dB)
3 341 al 1.1 0.30 0.3
EE) 311 0.1 1.1 0.30 0.3
az 321 LA 1.1 0.30 0.3
3l nz 02 B 0.30 0.3
an 302 02 1.1 0.30 0.3

8, Level linearlity including the level range control

At reference sound level on the reference level range

——
Anticipated Measured | Devinted Aceeptance u P i
Range
value (dB) value (dB) |value (dB)| limin class 2(+dB)|  (<dB) of measurement ( +dB)
A0-130 24.0 94.0 0.0 1.1 0.30 03
30-120 94.0 94,0 0.0 1.1 0.30 0.3
2110 940 940 114 L3 0.30 03
20-100 94.0 04.0 0.0 (] 030 0.3
Date of Calibration = 30 Jan. 2024

The results relate anly o
Achvartising the Report/Certificate and puiblicity of the results sxcept in full are prohibited unless written permission s cbtained from the governar of

the |terms testedicalibrated or value a
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8. Level linearlity including the level range control
At reference level a1 5 dB greater than the under-range on a level range
[ Anticipated Measured Deviated | Accey L inty i permitted —|
Range
value (dB) value (dB} value {dB) limit class 20+dB)|  (+dB) of measurement (+dB)
40-130 45 45.0 0.0 11 0.30 03
30-120 35 350 0.0 LI 0.30 0.3
20-110 25 254 0.4 11 0.30 0.3
20-100 25 254 04 1.1 .30 0.3
20-90 25 252 0.2 L1 0.30 0.3
20-80 25 252 02 1.1 0.30 0.3
9, Tone burst response
Time Toneburst M d | Deviated | A Ui inty | Maxi P 1
Weighting | Duration, Thims) | value (dB) |value (dB)| limit class 2(dB) | (+dB) of measurement {+dB)
20 1158 0.2 +1.0 0.20 0.3
Fast 2 98.8 0.2 +1.0;-2.5 .20 03
0.25 BO9.6 -0.4 +1.5;-5.0 0.20 0.3
200 109.5 =0.1 10 0.20 03
Slow
2 B9.6 0.4 +1.0;-5.0 0,20 0.3
S
200 1100 0.0 +1.0 0.20 03
SEL 2 90.0 0.0 +L0;-2.5 0.20 0.3
0.25 809 0.1 +1.5;-5.0 0.20 03
Date of Calibration - 30 Jan. 2024 8/9
ket th ReparKarifcareond bl f e et ot bl e S rbss e pion b o the q;-
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Request No. 21-67/0177 MTC No. EEL. BP. 13/0167

CALIBRATION CERTIFICATE

by : Integrated R h Center Company Limited.
Address 122 Moo 2, T.Thatwom, A.Srimahaphote, Prachinburi, 25140
Calibrated at : Electrical and El Is Laboratory, Industrial A logy and Testing Service Centre.

Soi 1C, Bangpoo Indusirial Estate, Sukhumvit Rd_, A Muang, Samutprakan 10280,

Instrument Calibrated - Ambient Environment

Description : Sound Level Meter Temperature {23+3)°C
Manufacturer ACD Refative Humidity (50 + 15} %
Model 16236 Ambient Pressure +(101.325+1.5) kPa
Seral No. 1212014
Microphone : TOSZNR No. 76235
Preamplifier
Standards used

1. Band Pass Filter Wavetek 7524 SN 90010494,

2. Condenser Microphone Briiel&Kjar 4180 SN 2889871,

3. Decade Attenuator Ando AL-205 S/N (0464602,

4. Function/Arbitrary Waveform Generator Agilent 332204 /N MY 44042668,

5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,

6. Digital Multimeter Fluke 85204 S/N 4985007,

7. Pistonphone Rion NC-T2 8/N 00402446,

E. Measuring Amplifier Briel&Kjer 2636 S/N 1537484,
Date of Receipt 3 Jan, 2024
Date of Calibration : 29 Jan. 2024 119

NSC-TISITIS 19008
TTISTA CALIBRATION (037
— ) N ]
| THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-67/0177 MTC No. EEL. BP. 140167
10. Peak C sound level
MNumberof cycles | Anticipared | Mensured | Deviated 7 U 1 P | iy |
in test signal value (dB) | value {dB) |vatue (dBY limit class 20+dB)|  (+dB) «of measurement {+dB)
Complete cycle 1254 1258 0.4 30 0.20 {35
Pasitive half cycle 1244 124.3 0.1 20 0,20 035
Negative half eyele 124.4 1243 01 20 0.20 0.35
]
11, Overload indication
Measured value (dB) - “
Devinted u p
Puositive Mepgative
one-hulf eyele one-half cycle value (dB) | limit class 20+dBY  (+dB) of measurement (+dB}
133.0 133.0 0.0 13 020 0.25 I ‘
| 12. High-level stability
Measured Deviated A Fimit u I e d
Time
vahse (dB) value (dB) class 2 (=dB) (+dB) of measurement (+dB)
Begin 1290
2 0.0 03 010 0.l
End 129.0
Calibrated Approved by :
Electrical and I!.I:rlrl:acv;lﬁ]-rﬁ Laboratory
Date of Calibration : 30 Jan, 2024 Industrial Metrology and Testing Service Centre
Date of lssue : 31 Jan, 2024 Ref = 201 1267010300008005
End of Certificate 919
The results relate anly t the kems testecfcaliteated or vaiue assigned —
Achartising the Repart Certificate and publicty of the resuits except 1 full are prohibited unless writter permission 1§ abtained fram the govema aul

Haead Office

35 Mu 3 Tambea Khlong Ha, Amphoe Kiong Luarg,
Chargwat Pathumthani 12820, Thailand

Tel. (66} 0 2577 5000

Faw, 6610 2577 W09

E-rrall : rumpalgtistr.onth Websiemswatistrorth

Office/Labaratary

501 1, Bangpoo industrial Estate, Sukhurmit Road,
#emphom Muang, Changwat Samutprakan 10280, Thaland
Tel. (66) 0 2323 1672-80 ext, 115, 115

Fax. [46) 0 2323 9165

E-mal - mtcgsistr orth

FMBLMTC02 Rev.
Office
156 Phanomyothin ficad, Cratuchak, Bangos 10900,
Thaland

Teel, (66} 0 2579 1121-30 et, 5219, 5226, 52T
Fax (66 0 2575 8552
Eomak - sumaleagtstronth

The results relate anly to the ems testedicalibrated or value astigned
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Fac. (66) 0 2323 9145

E-pmail : mtegptistr.cr th
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Thailand

Tel. {66} 0 2579 1121-30 ext. 5219, 5225, 5217
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Request No. 21-6710177 MTC No. EEL. BP. 1310167

9. Power Amplifier Briel&Kyer 2706 SN 1317650, 1. Absolute Sensitivity

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,

1 e - 1
11, Digital Multimeter Agilent 34401A 8/N MY44005560. AR Acaiti | Maued valis (), [Déktan] . Acceq o :
12, Pr A T TPA-303A SN 2212, Signal (dB) | Before adjust] After adjust| valuedB) | limit class 2034B)|  (2dR) of measurement (+dB)
113,93 113.8 139 00 10 0.30 NiA

Calibration Procedure : Note: The extemal calibration adjustment was firstly performed. The internal calibration adjustment

This i was calit

4 by using calibration proced no CP-102-02 and CP-102-03, which

were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration

was then completed at the display of 1141 dB,

procedures were related to the elecirical and acoustic signal tests. The electrical signal fest was carried ouf with the 2, Self-generated noise

direet measurement method, The acoustic signal test was performed in an anechoic room with the COMPATisOn 2.1 Normal test

measurement method.

This i has been calibrated against standard d at the Electrical and Electronic Stundards M 3 i U ; ; permitted
Laboratory (EEL), which are traceable o the International System of Units through the National Institute of (dB) (+dB) of measurement (+dB)
Metrology { Thailand). 238 010 WA

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

measured values only. 2.2 The microphone of the sound level meter was replaced by electrical signal input device
The reported expanded uncertainty is based upon a standard ltiplied by a e factor
k=2, providing a level of confid of Ty 95%. Frequency 1 Aait frend
Weighting | value (dB) (+dB} of measurement (14}
A-Weight 17.0 .10 NA
C-Weight 258 010 NiA
Flat 304 010 NA
Date of Calibration = 29 Jan. 2074 Ll Date of Calibration : 29 fan. 2024 39

The results relate only 10 the items tested/calibrated or value assigned
Ahuertising the Report/Certficate snd publicity of the results escept n full are prohibited unles witten pemission i obtaired from the gowemior of TETR

The results relate orly 1o the items tested/calibratad or value assigned.
Achvertising the ReportCertficate and publicity of the meults excapt in full are probibited urkess witten pemission ks chtaned frem the govemor of TISTR
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3 A ical signal test of freg 5, Long-term stahility
Frequency | Deviation from frequency response curveldB) | Aceer Timit | L Maxi permitied ] Meastred Deviated Accep Vit u 2 s permitied
1Hz) A-weight C-waight Flat class 2 {+dB) (13} of measurement (+dB) e wvitlue (dB) wilue (dB} | class 2 L+dB) (+dB) of measurement (=dB)
125 0.6 04 04 1.5 045 0.6 Begin 94.0
1 000 0.9 08 08 1.0 0.45 0.6 End 940 W o " "
£000 0.9 0.8 11 50 045 0.7
6. Frequency and time weightings at | kiz
4. Electrical signal test of frequency weightings 6.1 Frequency weightings at 1 kHz
= = S |
Frequency | Deviation from frequency response curve(dB) | Accep Timit |1 i i P d Frequency Miheuced Deviated | A timit U ity Mzl S !
(Hz) A-weight | Ceweight Flat class 2 (+dB} (+dB) of measurement (+dB) Weighting vatlue (dB) value (dB) | class 2 {+dB) (+dB) of measurement {+dB)
63 0.3 0.1 17 20 0.20 0.6 Acweight 94.0 0.0 0.2 0,20 0.2
125 1 0.1 1.7 1.5 020 0.6 Coweight 94.0 0.0 0.2 0.20 0.2
250 (¥ 0.0 L7 1.5 020 0.6 Flt 94.0 0.0 0.2 0.20 0.2
500 0.1 0.1 1.8 L5 0.20 0.6
1000 0.0 0.0 0.0 8] 0.20 0.6 6.2 Time weightings at 1 kiz
2000 0.1 4.1 0.0 20 0.20 0.6
4000 0.4 0.3 0. 30 020 0.6 Frequency Mepsured Deviated | Aceey limit L i imum-p d
8 000 24 .6 0.2 5.0 0.20 07 Weighting value {dB) valug (dB) | class 2 (+dB) (+dB) of measurerment (+dB)
Fast 94.0 0.0 0.1 0.20 02
Slow 94.0 0.0 0.1 0.20 02
Leq 94.0 0.0 [ 0.20 0.2
Date of Calibration : 29 Jan, 2024 419 Date of Calibration - 29 Jan. 2024 519
| detvertisng the Report Certificate and wl::.:‘:-zlfu?tl:»:r:::::::y:?h:;“:::;?:;?{:wﬁsﬁw ::nT:‘n" 5 obtained from the SU\’E"‘O’"F Acvertisng the ReportCertifeate and Pm::r;!‘:futl:‘snrﬁiatle"only ‘:::\!f\l.[:I:?nm'ELd{ﬂthL:ﬁ:l:schl:; bl s obtaned from tha governce of TISTR
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7. Level linearity on the reference level range
Anticipated Measured Deviated | Accer Timit U i Maxi itted |
wvalue (dB) value (dB) wvitlue (dB5) class 2 (+dB) (448) of measurement {+dB}
123 123.0 00 [ ] 0.30 0.3
122 122.0 [EXs] 11 0.30 0.3
121 1210 0.0 (W] 030 0.3
120 120,0 0.0 1.1 Q.30 0.3
11e 119.0 a0 1.1 0.30 0.3
14 114.0 0.0 1.1 0.30 0.3
1og 109.0 0.0 1.1 (.30 0.3
104 104.0 0.0 11 0.30 0.3
99 9.0 0.0 L1 .30 0.3
94 94.0 0.0 B 0,30 0.3
89 89.0 0.0 1.1 0.30 03
a4 4.0 L) 1.1 0.30 0.3
L To.0 [EX] 1.1 030 0.3
4 T4.1 0.l 11 0,30 0.3
2 691 o1 1 0.30 03
64 640 0.0 11 0.30 0.3
39 58.0 0. 1.1 030 03
B 4.0 a0 11 030 0.3
49 490 LAl 11 0.30 03
Liis 440 [ER4) 1.1 .30 0.3
39 300 0.0 1.1 030 03
Date of Calibration : 29 Jan, 2024 6/9
- The redults relate r.v-ly_tu The iterns tested/calibrated or value assgned: __
Addvertlsing the Regart/Certificam and publicly of the results axcapt In ful are prohibited unless witten permissice is obtaned from the govemaor af TSTR

NECTISITIS FILs

TUTIETR CALIBRATION M7
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIC AL RESEARCH (TISTHR) I
Request No. 21-67/0177 MTC No. EEL. BP. 130167
7. Level linearity on the reference level range (cont.)
Anticipated Measured Devimed | Acceptanee limit Uncerainty Maximurm-permitied uncertainty |
value (dB) value (dB) value (dB) class 2 (+dR) (=dB) of measurement {+dB)
34 3l a.l 1.1 0.30 0.3
33 332 0.2 1.1 0.30 0.3
2 323 0.2 1.1 0.30 03
31 313 0.3 1.1 0.30 0.3
30 303 03 L1 0.30 0.3

8§, Level lincarlity including the level range control

A reference sound level on the reference Jevel range

Antic: Dreviated Accep! i P

Range
value (dB) value (dB} |value (dB)|limit class 20+dB)|  (=dB) of measurement (+dB)

40-130 94.0 94.0 0.0 1 0.30 0.3

30-120 940 94.0 0.0 1.1 .30 0.3

20-1 10 940 94.0 0.0 1.1 0.30 0.3

20-100 94.0 94.0 (] 1.1 030 03

Date of Calibration : 29 Jan. 2024 719

The resuits relate gnly to the items testedfcalibrated o value assigned. i

Advertsing the Report/Cenificate and publicty of the msults sxcept In full am prohibited urles witten panmission i obtsined flom the aswemar af TIST.
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THAILAND INSTITUTE GF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0177

&, Level linearlity including the level range control

Al reference level at 5 dB greater than the under-range on a level range

MTC No. EEL. BP. 130167

Anticipated Measured Deviated A L d
Range
value {dB) value (dB) | valuc (dB) limit class 20 +dBY  CHdB) of measurement (=dB)
AD-130 45 45.0 0.0 11 0.30 0.3
30-120 5 354 0.0 L1 .30 0.3
20110 25 254 0.4 N 0.30 0.3
20-100 25 252 0.2 L1 0.30 0.3
2090 25 250 00 1.1 030 0.3
20-80 5 25.0 00 L1 .30 L
9. Tone burst response
Time Tonehurst Measured | Deviated A 1 M permilied —|
Weighting | Duration, Thims) | value (dB) |value (dB)| limit class 2(dB} [ (+dB) of measurement { +dB}
200 115.8 0.2 +1.0 0.20 0.3
Fast 2 98.2 0.8 +1.0; -2.5 .20 0.3
0.25 39.5 0.5 +1.5;-5.0 0.20 03
Bl 200 108.5 0.1 1.0 0.20 0.3
2 0.3 0.2 +1.0; -5.0 0.20 03
200 109.9 0.1 £ 0.20 03
SEL 2 20.0 0.0 +1.0; -2.5 .20 03
0.25 80.9 1 +1.5;-5.0 0.20 03
Date of Calibration : 29 Jan, 2024 819
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Thailand
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M-TISTR CALIBRATION (037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) I
Request No, 21-67/0177 MTC No, EEL, BF, 130167
10, Peak C sound level
Number of eycles | Anticipated | Measured | Deviated | Accep | M |
in test signal value (dB) | value (dB) |value (dB)f limit class 2{+dR)]  (=dB) of measurement {+dB}
Complete eycle 1254 125.8 04 30 0.20 035
Positive half cycle 1244 124.2 D2 20 0.20 0.35
Megative half cycle 124.4 124.2 0.2 20 0.20 0.35
11, Overload indication
Measured value (dB) ’ y
Positive Negative Hevited : ey || ¥ 3
ome-half cycle one-hall eyele walue (dB) |limit class 20:dBY] (6B of measurement {+dB)
133.0 133.0 00 1.5 0.20 0.25
12. High-level stability
Measured Deviated | Accep timit L L P d
Time
value {d13) value (di3) | class 2 (+dB) (+4B) of measurcment (+dB)
Begin 129.0
00 03 .10 0.1
End 1290
Calibrat Approved by :
Electrical and Hl'dl Laboratory
Date of Calibration : 29 Jan. 2024 Industrial Metrology and Testing Service Centre
Drate of Issue + 30 Jan. 2024 Rel: 201 1267010300008004

End of Certificate
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Achrining the Repan/Certificate and putlicity of the msults sxcapt in full are prohibited unless wiitten pamsion i cbtained fram the govemar of THTHR
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| 82 | Tatal Dissolvec Solids
43 | Totsl Kjeldahl Nitrogen
84 | Total Suspended Solids
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| Trivalent Chramlurm

|
Zinc

ation, Chioroform Extraction Method™

ation, Direct Photometric Method™
igestion, Hydride Generation/Atormic Absorptian
Eth
2) Digestion, inductively Coupled Plasma Methad™
1) lodometrc Method™

2) Metirylene Blue Method™

Laboratory and Field Methods™

Dred at 180 “c™

Spectromi

Sem-Micro-Kjeldanl Mer

Dried from 103 15 105 *c
1) Digestion, Direct Air-Acetylone Flamo Mothod;

metric Method, C atian®

=stion, Inductively Coupled Plasma Method:
Colorimetric Method; Calculation®

1} Digestion, Direct Ai-Acetylene Flame Meathad®
2 Digestion, Electrathermal Atomic Absorption

=pectrometric Method™

igestion, Inductively Coupled Flasma Methad™

A1y

ATy

Wnmoh

2

Antamony

Arsanic

Atrazing

Barlum

Henzlalanthracens

Benzene

Berzolbluomanthene

| Benzolkifluoranthene

Digestion, Inductively Coupled Flasma Method™
| 1) Digestion, Hydride Genermtion/Atomic Abscrption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Methad™
LiquidhLiquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
1} Digestion, Electrathermal Atomic Abserption
Specirometrc Methad™
2) Dlgestion, Inductiely Coupled Plasma Method™
1) Ligpuiel-Licjuid Extraction, Gas Chromatographic
Methed™
) LiquichLiouid Extraction, Gas Chromatographic |
Mazs Spectrometric Method™
Puree and Trap Gas Chromatographic/Mass
Spectrametric Method™ ‘
1) Liguid-Liguid Extraction, Gas Chromatographic
Method™

2) Liguig-Liguid Extraction, Gas Chromatographic/

Mass Spectromatric Method™

1) Liguid-Liguid Extraction, Gas Chromatographic
Method™

2} Liquid-Licyidd Extraction, Gas Chrematographic!

hircmiurm (1),

_amu ! ....ﬁ |_sut|wu i | Mass Spectrometric Methad™
1 | Acenaphthene 1} Liguice Liguid Extraction, Gas Chromatographic 13 | Benzoicacid Liguid-Liquid Extraction, Gas Chromatographic/ |
Method®! Mass Spectometric Methed™
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass 14 | Benzolakwrens 1) Liguld-1 iquid Extraction, Gas Chrematographic
| Spectrometric Mathod™ Methoc™
2 | Acetone Puree and Trap Gas rl'l tograplic/Mass 2 Liguic-Liguid Extraction, Gas Chromatographic/
Spectrom Mass Spectrometric Method™
3 | e 1} Liguid Liguid Estraction, Gas Chie 15 | Benzolyh.perilens 1) Liguid-Liquid Extraction, Gas Chromatograghic
‘ Method™ Miethod™!
| & .us Chromatogr 2) Liquid-Liguid Extraction, Gas Chromatoeraphic!
I > g 2
4 | Anthracene s &:g-’na‘??)g 16 | Berylium 3ngm)‘d§:&% ied Plasma Meth
i Vi
Blethod 11 | Bisi2-chloroethyllether quqﬁdqmzd“ wheaction. Gas “\r”v'ut);
2) Liguid-Liquid Extraction, Gas Chromatographic/ ‘ Ma{"%%l%’efr Bl
Mass Spectrometric Method 18 | Bisiz-ethylhexyphthalate | Liquid-Liquid Extraction, Gas Chromatographic/
— — - . | Mass Spectrometric Methad™
5 Antimony.. | - 19 _.E-Tﬂanr-..l
- -
[ | bl | 133:«1:\5 Ealin] eI kel
¥ | L : :":{F:;I—'T:;ﬁ L::::ZTSE'*?“U 3a | Cheomium () 1) Digestion, Direct Air-Acetylene Flame Meth';d
20 | Brov Pnlr-'—'-c an;;T;1| e I'l.'uc-u‘.alo--'ap-mf Colorimetric Method; Calculation™
. ¥ * - 7} Digestion, Inductively Coupled Plasma Method;
’ ; vic Method™ Colorimetric Method; Cateulation™
il s 35 | Chramium (V) 1) Calorimetric Method™
55 | il et behatine S 2) Extraction, Alr-Acetylene Flarme Method™
e o 36 | Chrysene 1) Liquid-Liguid Extraction, Gas Cheomatographic
romiétric Meth Methe
20, [ ract Air-Acatylene Flame Methad™ 21 Liguid-Liquid Extraction, Gas Chramatographic!
ectrothermal Atomic Absarption fass Spectrometric Method!™
c Method™ 37 | Cyanids Cistillation, Colorimetric tethod!!
29 il _|-_1|_,rl_i I:LJ’:::: EU Fl‘j‘s;::::::cdl 38 |28D LUiguid-Liquidd Extraction, Gas Chromatoeraphic Method™
ctrometnic Methad 3% | DDD 1) Liguid-Liguid Extraction, Gas Cheomatographic
25 | Carbon disulfide Furge and Trap Gas Chromatographic! Methos™
Mass Spectrometric Method™ 2 Liguid-Liquid Extraction, Gas Chromatographic!
2 | Carbon tet Purge and Trap Gas Chiomatographicd Wass Spoctrometric Method™
Mass Spectrometric Method™ 43 | DDE 11 Liguid-Liquid Extraction, Gas Chromatographic
2 id-Llquid Extraction, Gas Chromatographic Method®™
| 2 Liguig-Liquid Extraction, Gas Chromatographic/
Extrattion, Gas Chiomatngraphic/ Mass Spectrometric Method™
pectrometric Mathod™ a1 | DOT 1) Ligquid-Liguid Extraction, Gas Chromatographic
28 Extraction, Gas Chromatographicd | Method™!
& | | 2) Liguid-Liguid Extraction, Gas Chromatographic!
29 raphic! | tass Spectrometric Method™
Mass Spectrometric Mathod™ | 42 | Dibenala hlanthracene 11 Liguid-Ligquid Extraction, Gas Chromatographic
= Purge and Trap Gas Chromatographic/ Method!
Mass Spectrometric Method™ ) Liguig-Llguid Extraction, Gas Chromatogaphic/
31 Purge and Trap Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Mathod® 43 | Din-butyl pt Liquid-Linuid Extraction, Gas Chromatographic/
37 | 2-Chigroghers | ek iopled Ftraction, Gas Chinem, Mass §pectiometric Methoc
Mass § dwelc |§Lm:\ul’ a4 | 1,2-Dichlombenzens Purge-and Trap Gas Cn:cmaj.ograpnin:f
33 . Koeinir ‘Q*—J—h“‘-”c Flame Math Mass Spectrometric Method™
.‘y/[_ot "T’f"‘é?'ﬂlorﬂtﬁ:\}? ‘E? 45 | 1.3-Dichlorobenzens 7 IalDGfaphIU’
5 Llrm—mw-p-odu‘u-u:n
3) Digestion, Inductively Coupled Plasma Method™® | 48 | L4-Dichlorcbenzene | PL-rqe-and Frap e hrnmaFJ ]/}pn-/la
Mass Sper brome
o a7 ichlorobenzidine Liguic-Liguid Extraction, Gas Chramatographic/

Nass Spectrometric Method™
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ag | 1,1-Dichlorosthane Furge and Trap Gas Chromatographic/ [ Endrin 1) Liguid-Liquid Extraction, Gas Chromatographic
‘ Mass Spectiometric Method™ AMethod™
44 .2:Dichlomsthane urge and Trap Gas Chromatographic! 2) Liquid-Liguid Extraction, Gas Chramatographic/
metric Mathod™ Mass Spectiometsic Methad™
50 | 1.1-Dichloroethiane e and Trap Gas Chromatographics &6 | Ethylbenzene Purge and Trap Gas Chromatogaphic/
Mass Spectrometric Method™ Mass Speclrametic Method™
‘ 51 | dis-1,2-Dichloroethylene Purge and Trap Gas Chromatographics &7 | Flugranthene 1} Liguid-Liquid Fxtraction, Gas Chiomatographic
Mass Spectromeatric Method!™ Methed™
52 | trans-1,2-Dichloroethy Purge and Trap Gas Chromatosaphic! 2] Liguiel-Lhuiicd Extraction, Gas Chromategraphic/
Mass Spactrometric Method™ Mass Spectrometne Methad™
53 | 2,4-Dichlaro |o-Licuid Extraction, Gas Chromatogaphic/ & | Flugrena 1) Liguid-Liquid Extraction, Gas Chromatagraphic
ctiometric Method™ Method™
54 | 1,2 Dichlaropopane Purge and 2] Liguid-Ligid Extraction, Ges Cheomatographic!
Mass Spectrometric Method™ setrometric Method™
55 | 1,3Dichloropropsne Purge and Trap Gas Chromatographics 69 | Heptachlor iquid Extraction, Gas Chromatographic
Mass Spectroenetric Method™
56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographicd | 2) Liguid-Liquid Extraction, Gas Chrematagraphic/
Mass Spactromatric Method"™ Mass Spectrometric Method™
it | Dieldrin 1} Liguid-Liquid Extraction, Gas Chromatographic 70 | Heptachlor epoxide 1) Liguid-Liguid Extraction, Gas Chromatographic
tethnd Method™
‘ 2} Ligquid-Licuid Extraction, Gas Criromatographic/ 2} Ligubd-Liguicl Extraction, Gas Chromatographic!
Mass Spectiomelsic Method™ Hass Spectiometric Methiod™
58 | Diethyl phibalate Ligaid-Liguid Extraction, Gas Chromatograj 71 | Hexachlorobenzens Licuid-Liquid Extraction, Gas Chrormatographic!
‘ thass Spectiomatsic Method® Mass Spectrametric Methiod™
59 | 28-Dimethylphsnal Lgquld el Extraction, Gas Chromataographic’ 12 | Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic!
Mass Spectrometric Method™ tass Spectrometric Methed™
‘ 60 | 2,8-Dinitrophenal Liguid-Liguid Extraction, Gas Chromatographéc! 73 | neHexane Purge ard Trap Gas Chromatographic!
Mass S netrle Method™ Mass Spectrometric Method™
‘ A1 | 24-Dinltrololuene Liggaich-L ction, Gas Chromatographic T4 | eeHeH 1) Liggale-Liquid Extraction, Gas Chromatographic
Mass Spactrometric Method™ Method™
62 | B&Dinitroteluene Liguid-Liquid Extractiar, Gas Chromatographic/ 2} Liguiel-Liquid Extraction, Gas Chromatographic/ |
hiass Spa Ma L 21iC
‘ 63 ‘ Di o @yl phthalate I|<‘_4nd-|'r|qm L opnatograpl 75 | B-“C” 1) Llge i
[ Mass Spee B Mg{k:inl“-"’”" — s
64 | Endosutfan 1} Ll clobssey e Chromatographic 2] | ipalchlrhanichhrkaa Ciuimta Gas Chromatotraphic/
‘ | Methiod™ | Mass Spectrometric Method™ -_/
| 2} Liquid-Ligquid Extraction, Gas Chromatographic/ |
| Mass Spectromatric Met
| - - - - | 76 y-HCH,
&5 Endirin...
= i =
BTREAY SohRsid [ &g . el
1) Liguid-Liguid Extract s Chromatographic o1 |Magnthatens | 1) LiquickLiquid Extraction, Gas Chiomatographic
Method™ Method™
2} Liguid-Liquid Extraction, Gas Chromatographic/ 2) Liguich-L iquid Extraction, Gas Chramatographic/
Mass Spectro « Method™ Miass Spectrametric Method ™
17 | Hexachlorooyclopentadiens iquid Extraction, Gas Chromatoeraphic/ 92 | Mickel 1] Digestion, Direct Air-Acetylene Flame Method™
Mass Spactrarmetric Mathod™! 2) Digestion, Electrothermal Atomic Absorption
78 | Hexachlorsethane Lig leuid Extraction, Gas Chromatographic! Spectrometric Method™
Mass Spectrametric Method™ 3) Digestion, Inductively Coupled Flasma Method™
L] 23 cdipyrens Liquid-Liquid Extraction, Gas Chromatographic/ 93 | Mitrebenzens LiguichLiguid Extraction, Gas Chromatographic/
Mass Spectrometric Meth Mass Spectrometric Method™
#0 Liquid-Liquid Extraction, G armatograghic! 9g | N-Nitrosodiphenylamine Liquiddiquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ I tase Spectrometric Method™
at | Lead 1) Digestion, Divect AirAcetylene Flame Method™ 95 | reslitrosodi-n-prepylamine | Liquid-Liguid Extraction, Gas Chromatographic/
2) Digeslion, Electrathermal Atomic Absarption Mass Spectrometric Method™
Spectrametric Method™ 96 | Polychlorinated Bighenyls 1) Ligusc-Liguid Extracticn, Gas Chromatoeraphic
3) Digastion, inductively Coupled Plasma Methoo™ -PCB 1016 Method™
82 | Mengarese stion, Direct Air-Acetylene Flame Methad?! . PCE 1221 2} Liguiid-Liguld Extraction, Gas Chropnatagraphics’
2) Digestion, Electrothermal Atomle Absorption -PCB 1232 Mass Spectrometric Methad™
Spectrometric Method® -PrR-1242
3 Digestion, Inductively Coupled Plasma Mathod® | - PCR-1748
B3 | Mercury Digestion, Cold-Vapar Atomic Absorptian Spectrometric ‘ - PCB-1256
Method™ PCE-1260
84 | Metharol Purge and Trap Gas Chromatographic! 97 | Pentachieroghenol Liguidd-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™ Mass Spectrametiic Method™
B85 | Methoxychior Liquid-Liguid Extraction, Gas Chromatograohic Method™ | 98 | pH Electrometric Method™
B6 | Methyl oromide Purge and Trap Gas Chramaiosraphic/ 99 | Phananthreng 1) Liguld-Liquid Extraction, Gas Chromatogiaphac
Mass Spectrometric Method™ Method®!
87 | Methylene chiorde Purgs and Trap Gas Chromatographic! 7 Liguiid-Liguid Extraction, Gas Chromatographics
Mass Spectromatric Method™ Mass Spectrametric Mathoo™
RA | Zdethytphanst Liquid-Liguid Extraction, Gas Chromatogmphic/ 100 | Phenot 1) Distillation, Chicroform Extraction Method™
Mass Spectrometric Method 2) Liguid-Liguid Extraction, Gas Chromatographic/ [
| E8 | 2Z-Mathylnaphthalene 131 i-'.‘l’i_ ! W Fhe Chiromat Masz S (=] - '.. )
MethadS | 7 \ 105 | pyrene i W tioh, Gas Chomataga
| y O eiimmeredll 414V 11
| Mass Spectrometric Method® ) Lisuaidhchohinn icbakmbrachions Gas Chromatographic/ |
‘ 90 | Methyl tert-butyd ether Purge and Trap Gas Chromatographic/ Mass Spectrometric Methad™ - ‘

%1 Naphthalems,..
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dride Generation/Atomic Absorption
mettic Method™

2} Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Methed'™

Puree and Trap Gas Chromatographic/
Mass Spectrometric Methad™

Purge and Trap Gas Chrorr aphic!

Mass Spectrametnc Method”

Purge and Trap Gas Chromatographic!
Mass Spectrarmetric Methad™
Purge and Trap Gas Chromatographic!

Mass Spectrametric Methad™

1) Liquid-Liquid Extraction, Gas Chrematogranhic

it

Metho

i 2) Liquid-Liguid Extractio

Gas Chromatographic/
Spectrarmetic Methad™
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Z) Purge and Trap,

5 Chromatoeraphic/
| Mass spectrarmetric Methad 4%
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Arsuain Fwml
Vanaduim Digestion, Inductively Coupled Plasma Method™
Vinyl acetate Purge and Trap Gas Chriomatographic/

Mass Spectrametric Method™

Purge and Trap Gas Chromatographic/
Mhass Spectrometric Method

Purgs and Trap Gas Chromatographics
Wass Spectiometric Method™

Purge and Trap Gas Chromatographic!
Mass Spectrometric Method
Pures and Trap Gas Chromatographic! |
Mass Spectrometic Method™

Purge and Trap Gas Chromatographic!

Mass Spectrometric Methad™

1) Migestinn, Direct Air-Acetylene Flame Method™

2} Gigestion, Electrathermal Atomic Absorption

| $pectrometric Method™
y Coupled Plasma Method™

i 3} Digestion, Indiscthv
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110 | TPH (Con — Cag) | Separatary Funnal Liguid-Uinued Extraction, Gas BAREDE: idladan
Chromatographic Methad!% 1| Aldrin 1} Waistie Fxtraction, Separatory Funnel |_|c||.|1‘|l-| ik
111 | TPH (Cag - Saparatary Funnel Liquid-Liquid Exraction, Gas Extractian, Gas Chromatographic Method /4
Chromatographic Methad” 2] Uitrasanic Extraction, Gas Chromatographic
112 | 1,24-Trichlorobenzene urge and Trap Gas Chromatographic/ Methad ™
| Mass Spectromatric Method” 2 | Antmory Digestion, Inductively Coupled Pasma Method™™
113 | 1,1, 1-Trichloroethane | Purge and Trap Gas Chromatographic! 3 | Arsenic 1} Waste Extraction, Digestion, Hydride
Wass Spectrometric Methad™ Generation/Atomic Absorption Spectsometric
114 | 1,1.2Trichloreethans Furge and Trap Gas Chromatographic? Methog! 4
Mass Spectior e Method™ 7] Waste Extraction, Digastion, Inductivety Coupled
15 nenethylong Furge and Trap Gas Chrornatograp Plasma Method" "
| Mass Spectromatric Metho | 3 Digestion, Hydiide Gene__ranan,w_ornk- Absorption
116 | 24.5Triehlorophenol Lleuick b *d-Wﬁé\uﬁTSa%IChrnrrF.tnqlar- Spectioenetiic Method™*
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5 | Berylium 1) Waste Extraction, Digestion, Inductively Coupled |12 copper | 1) Waste Extraction, Digestion, Flame Atomic Absarpticn
Plasma Method! 4+ | Spectiometric Method™ 4%
| 2 Digestion, inductively Coupled Plasma Method®'? | 2) Waste Extraction, Digestian, Inductively Coupled
6. | Cacmium 11 Waste Dxtraction, Digestion, Flame Atomic Absarption lasmna Mathad 141
Spectrametric Method" 4 3) Digestian, Flame Atomic Absorption Spectrometric
Methag™
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1 Arsenic Digestion, Inductively Coupled Plasma Method™
4 Barium Digestion, Inductively Coupled Plasma Method"!
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™!!
- 2) 5-Day BOD Test, Membrane Electrode Method™
Cadmium Digestion, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method™
Color ADMI Weighted - Ordinate Spectrophotometric
Method™
Copper Digestion, Inductively Coupled Plasma Method!!
Free Chlorine lodometric Method™!
Hexavalent Chromium Filtration, Colorimetric Method™
10 | Lead Digestion, Inductively Coupled Plasma Method™!
11 | Manganese Digestion, Inductively Coupled Plasma Method!!
12 Nickle Digestion, Inductively Coupled Plasma Method!
13 QOil and Grease Liquid-Liquid, Partition-Gravimetric Method™!
14 | pH Electrometric Method™
15 Selenium Digestion, Inductively Coupled Plasma Method™!
16 Sulfide " | ZnS Precipitation, lodometric Method™
17 Temperature Field Method™
18 Total Chromium Digestion, Inductively Coupled Plasma Method™
19 | Total Dissolved Solids Dried at 180 °C™™
20 Total Kjeldahl Nitrogen Macro Kjeldahl Method!
21 | Total Suspended Solids Dried at 103-105 °ct!
22 Trivalent Chromium Digestion, Inductively Coupled Plasma Method
Filtration, Colorimetric Method, Calculation™
23 | Zinc Digestion, Inductively Coupled Plasma Method™
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. Arsenic Digestion, Inductively Coupled Plasma Method™
2 Barium Digestion, Inductively Coupled Plasma Method™
3 Cadmium Digestion, Inductively Coupled Plasma Method™
4 Chromium Digestion, Inductively Coupled Plasma Method™
5 Hexavalent Chromium Filtration, Colorimetric Method™
6 Lead Digestion, Inductively Coupled Plasma Method™
7 Manganese Digestion, Inductively Coupled Plasma Method™
8 Nickel Digestion, Inductively Coupled Plasma Method!™
9 pH Electrometric Method™
10 | Selenium Digestion, Inductively Coupled Plasma Method™
11 Trivalent Chromium Inductively Coupled Plasma Method; Filtration,

Colorimetric Method: Calculation™

12 Zinc Digestion, Inductively Coupled Plasma Method™
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1

Arsenic
Barium
Cadmium
Chromium
Lead

Manganese

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?**!

2) Digestion, Inductively Coupled Plasma Method®”

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®%%)

2) Digestion, Inductively Coupled Plasma Method®"!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?**!

2) Digestion, Inductively Coupled Plasma Method®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*”!

2) Digestion, Inductively Coupled Plasma Method®*

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*!

2) Digestion, Inductively Coupled Plasma Method®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®**

2) Digestion, Inductively Coupled Plasma Method™*

7 Nickel...
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Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®%*!
2) Digestion, Inductively Coupled Plasma Method™?
pH Electrometric Method®
Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method**!
2) Digestion, Inductively Coupled Plasma Method™?
10 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®**!
2) Digestion, Inductively Coupled Plasma Method®”
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