


SALIERATION -"’z’}l’j

ahoosom, calibratech _cal@hmmeilcom

Certifieate No. @ 64-400532-1 Page : 1 of2

Submitied by : Special Lab Envi and Consuliant Co.. Lid,

7491 Moo 3 Thambaol Tha-it, Pakkret. Nenthaburi 11120

.

Equipment : Water Bath
Manufacturer © Memmert Model : WKB22
Range - Nea 0 Resolution 0.1 7 C
Senal Mo, LE20.020 IDNo, ¢ LB-Eg-04!
Emironment : On site calibration was caried out at the Laboratory, Special Lab Envi and Consuham Co. Lid,
Ambient Temperature (290w310y 7 C
Reiative Humidity : (331060 %
Lme Voltage : {2260 1022631V
D of Received - 20 Ogtaber 2021

Pate of Calibration : 26 Oictober 20273

Date of Issue 20 Getober 2021

Calibrated by : Permpon Chanpu
Calibration Method This instrument was cakibrated by n-house method CAL-MA00S based ont ASTM E715-80
The temperature scale used was based on [TS5-90

Reference Standard Instruments : This certification is traceable 1o the International Svstem of Units

Standard Digital Thermometer with RTD probe

1D Ko, Car. Mo, Due Date Traczability
H00029 & 400031 64-400432- 07 Apr 2022 National Institute of Metrology Thailand (INJMTY

S

R : e
Approved by : VEM/

{ Burjerd Masri }

Supervisor

The Unceriainties are tor a confidence probability of approximately $5¢

This cerificate may nof be reproduced other than in fulf except with the prior written approval of the Calibratech Co ,Ltd.

CAL-FOO031-03

.
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ed, honthabun 11130

ezl . calibratech. calivahoo.com, calibratech cal:

Cutificate No. : 64-400532-1

Page : 2 0f2

Result of Calibration ¢ Withow Adjustmen

LLC Condition As-Recetved : Croad

Fuuction : Temperature measuremant

: I ‘i
o5 g C )})ﬁ: e
260
Frond
Tes seiting Indicating 1 Measured Temperature ¢ ©C) & Sensor Measured Mezsured
i Uncertainty N

Pouet | Temperawre { Temperature Mo Uniformity Siubility

A LG ¢ C : z k 4 3 {="C1 ("C (T

6 624 Ao & GhLeialez| 6l 83 0.1 {3.0% (1634

S BBy wdRE AR P RERG ] RARD | K4 RT a1k £ IS

G4 950 ERRY AR EER S LR QUER R L o A8 Y 4.4

ity cLe REIRY Pt AU L T4L 100 8] 1O R 10 60 .24 0.27 ORE
Remark The uncertmty is not combine uniformin of the waier bath
Thig result of cabibraton was found accurate 2s shown on date and piace of calibration only.
This reported unceriainty of measurement was based on 1 standard encertainty multiplied by & coverage factor k =2
previding a level of conttdence of approximaiely 95%:
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HEC-TISI-TIB 17025
CALIBRATION 003G

eren,

Certifieate Mo, 64-210396-1 Page : 1 of 2

Submitted by : Special Lab Envi And Consultant Co..Ltd.
4791 Moo 3. Tambol Tha ft. Pakkret, Nonthaburt 11120

Equipment : Weight

Manufacturer 1 LS Material - Stainiess Steel

]

Weightsize: ig

D No. LB-Eq-034
Assumed density of weight : 7930 kg / m3
Assumed Air density 1.2 kg/ m3
Environment : Ambieni Temperature (20 =2y "C
Relative Humidity : (50 = 10) o
Air Pressure @ 1007.7 mbar
Date of Received : 24 August 2021
rate of Calibration : 28 August 2021
Date of Issue : 28 August 2021
Calibrated by : Wuttichai Swaphong

Calibration Method ; In-house method CAL-M2101 based on QIML R 111-1 : 2004(E)

Reference Standard Instruments : This certificalion is traceable 1o the International Sysiem of Uptis

Standard Weights

1D Na Lert o, Due Date Traceability
E2413-E2425 MAM-GR0- 1Y 27 Naar 2022 Natenal Institute ol Metrelogy (Thailand), (NIMT)
Approved by :

( Surachai Promthong }

Laboratory Manager

The Uncertainties are for 2 confidence probability of approximately 95%

This cerificate may not be reproduced other than in fult except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03



Cal Ibratech C0.9Ltd

7 f%fiaa 2, Sukha"mcnm 3 R, Bangpood, Fakkred. Nonthaburi 11120
i3

(ertificate Ne. :

T hisresult of calibration was found aceurate as shown on date and piace of calibration only.

64-210396-1

Result of Calibration :

Without Adjustment

UUC Condition As-Received :

Good

Page : 20f2

No.

Nominal Value

fd.Mark

Conveniional mass Value

Measuring Uncertainty

g

omne

lg -0.041 mg

= (023 mg

T hisreporied uncertainty of measurement was based on 3 siandard unceriainly muliplied by a coverage factor k =2,

providing 2 level of confidence of approvimately 93%

AL-FOO31-03
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C:alibratech Co.,Ltd.

Yy

REC-TISI-TIBt702 %
Moo 1, Sukbaprachasary I Rd., Bangpood, Poidoed. MNontheburi 11126 CALIBRATION 003G

2 964-6211 Faxi02) 5645135, e-mail © calibratech.ca¥@vahoo.com, calibratech _cali@homeil com

Certificate No. : 64-210396-2 Page : 1of 2
S ubmitted by Special Lab Envi And Consultant Co. Ltd.

47/81 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11126
Exquipment : Weight

Manufacturer: LS Material : Stainless Steel

Weight size: 100 g

ID Ne. LB-Eg-035
Assumed density of weight : 7950 kg / m3
Assumed Air density : 1.2 keg/ m3
Eavironment : Ambient Temperature - {20+ 2) "C
Relative Hamidirty : (30 £ 103 %
Air Pressure : 1005.1 mbar
Date of Received : 24 August 2021
Dateof Calibration : 28 August 2021
Drate of Issue : 35 August 2021
Calibrated by : VWugtichal Swarphong

Cafibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(F)
Reference Standard Instruments : This certification is traceable o the International System of Unils

Standard Weights

1D No, Cerl. No, ¢ Dat Traceability
E2413-E2425 MAM-0060- 1 & 27 Mar 2022 Natianal Institute of Melrology ( Thaitandl, {(NIMT)
Approved by : [

( Surachai Promthong )

Laboratory Manager

The Uncertzinties are for a confidence probability of approximaiely $5%

This cerificate may not be reproduced other than in full except with the prior writicn zpproval of the Calibratech Co.,Ltd.

AL-FO031-03



Beruan” &

(C-alibratech Co.,Ltd.

WMon 2, Sukheprachasen * Rd., Bangpood. Paldored, Nonthabust 11120
T M1 664-6211 Fan (02} 964-5155, e-mail : calibrazch_cali@yahoc com, calibmtech .cali@honmalicom

Cettificate No. :  64-210396-2

Result of Calibration :  Withouwt Adjustment

UUC Condition As-Received : Goad

Page : 2 0f 2

No. Nominal Value {id Mark Conventional mass Value

Measuring Uncertainty

i W g o il g =017 mg

= i mg

T3z result of calibration was found securate as shown on date and place of calibration only.

This eported uncertainty of measurement was based on 2 standard uncertainty mutiplied by a coverage factor k =2,

providing a level of confidence of approximately 95%

-o0o -

AL-FOD31-03




(_ertificate No. :

S ubmitted by :

. quipment :

Environment :

DPrate of Recejved :
ate of Calibration
Drate of Issue :
Calibrated by :
Calibration Method :

Reference Standard Instruments

Standard Weights

NEC-TISI-TIS17025
CALIBRETION HG30

64-210396-3 Page : 1of2

Speesal Lab Envi And Consuliant Co. Ltd.
4741 Moo 3, Tambol Tha-It, Pakkret, Nonthaburi 11120
W erghr

Manufaciurer - LS Material : Stainless Steel

Weightsize: 200 g

D No. - LB-Eq-036

Assumed density of weight 950 kg rn3
Assurned Air density ; 1.2 kg/ mS
Ambient Temperature : (20 £ 2y °C
Relative Humidity (50 + 100 9%

Air Pressure 10050 mbar

24 August 2021

28 August 2021

23 August 23]

Wottichar Swatphaong

In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

This certificalion is traceable to the Intemnationat System of Unitg

1D Ng, Cert. o Due Date ceability
E2413-E2425 MM-(H060- 10 27 Mar 2022 National Institule +f Metrology (Thaland}, (NIMT)

Approved by :
{ Surachai Promthong }
Laboratory Manager
The Uncertainties are for a confidence probability af approximately 95%
: - B3¢
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co._,Ltd. T

AL-F0031-03
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dibratech Co..Ltd.
T

Koo 2, Sukbepechasin 3 Rd., Bangpood. Paidred, MNonthabun 13120

L1964-62 1] Fax(02) 962-5135, e-mail : calibratech_califivehoo com, calibmtech cak@honnaticon

et e
O walibration

e
p—

Certificate No. : 64-210396-3

Result of Calibration :  Without Adjustment

UUC Condition As-Received : Good

%

Page : 2 of2

Na. Nominal Value |1d Mark Conventional mass Value

Measuring Uncertainiy

1 g none 00 g -0.20 mg

= 7 omg

T hisresul of calibralion was found accurste as shown on date and place of calibration only.

Thisreporied unceriainty of measurement was based on a standard uncertainty mutiplied by & coverage factor k =2,

providing a fevel of confidence of approximately 95%%

-allo -

AL-F0021-03




B
Calibratech Co.,Ltd.
T e s kR, Ban

Certificate No. : 65-400224-1 Page : 1 0f 2

Submitted by : Special Lab Envi and Comsuliant Co., Lid
47491 Moo 2, Tembol Tha-it. Pakkret, Nonthaburi 11120
EQUipment : Dhgnal Thermometer with TC probe

Temperature Indicator

Manufacturer Thermo Scientific Medel TEMP 10K
Range ; 250 T 1372 Resolution - 6,1 'C
Serial No. = 4008958 ID¥o. :  LB-EgNI}
Emironment : Ambient Temperature = (23 + 2) C
Relative Hummdity (30 % 15 %
Line Voltage (220 + 22 VAC
Date of Received : 27 April 2622
Trate of Calibration : DX Nav 2027
Batcof Issue : D3 Moy 2022
Calibrated by : Chortpr Samchusn
Calibration Method : This instrument was calibrated by In-house method comparison lechnique CAL-M40303

by compared with PRT in the liquid bath a the caonstant controlled temperature.
- r i
The mperature scale used was based on 175-90
Reference Standard Instruments : This certificatbon is tracezble to the Internarional System of Urits

i Plasnum Resisiance Thermometer IPRT

1D Na Cert, Ne, Jue Date Traceability
AU TT-0080-22 407 Feh 2024 Sattonzl Institute of Merraiogy Thailand {NPT)
ELTIRTEE TT-0ws Ul dgn 2022 National Institute of Merelogy Thailand (NIMT)

2. Standord Digital Thermometor

1D o Cert e Due Daie Traveabiiiy
SHIEHRIA iR iRA: P4 by 2405 Nationad Instituie of Metrology Thaitand O
S4HHIE IR P2 dun 2023 Natonat Insiituie of Mewrology Thaitand ONMTH

A~
o
Approved by - e

I Bunjerd Masri }

Supervisor

The Uncertainues are for 4 coniidence probability of approximately 95% .
. - EE

This verificate may not be reproduced other than in full except wilh the prior writien approval of 1he Calibratech Co.,Lid.

FOg3-03



Certificate No.

65-400224-1

Result of Calibration : Without Adjustment

VI Condition As-Received :

Ol

Function : Termperature mezsureraent with Thermacouplie probe Tvpe K

Model Tvpe K Sheath Matenial Telon
Phamerer z B, Length - 1260 mm.
Seral o, ¢ Nea ID No. - SL-39
Immersion DepihjSianderd Reading] ULIC Reading Cosection Uncertainty
{ mm. [ {Cy Q) (="C
LY RRV UK i -1t (ERES
At S0 onGT 24 -ibd 18
o HERIUTE 1139 11 1458
i SR 152 -0 (.88
AR 17908 i (1as
Model S-1208-256 Sheazh Mawerial - Staindoss
Diameter - 3.5 T Length @ 230 mm.
Seral Ne. NoA 15 No. SL-ai3
Immersion Depih|Sanderd Reading|  UUC Reading Correcncn Uncentamiy
{mm b A 1" C1 (Ch (+Ct}
i34 EETRI RIS R Gy s
104 RO RVIERSS UG RS IRL
Remark
VL Unit Under Calibration
This result of calibranion was found acouraie as shown on dale and place of calibration only.

This reported unvertanty of measurement was based on a standard uncertainty mubltiplied by a coverage tacior k = 2,

providing a level of contidence of appronimalely 939 4

Splel |
F 10 %
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i
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T iR b



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SCRVICES & EQUIPMERT CALIBRATION AKD TESTPSG SERVICES
$xd PATTANAKARN ROAD 50 |

TEL 2717300027

ANLUANG, SUARNLUARG BANGHOLK 16230
FAX 27199484

Cert.No.:
Page.:

Certificate of Calibration

Eguipment :
Manufacturer :
Model :

Serjal No. :

D Mo, :

Condition As-Received:

Received Date ;
Calibration Date :
Reference .

Submitted by :

Ambient Temperature :
Relative Humidity :

Catibration Frocedure :

Calibrated by :

Approved by :

{+ ) Malee Butkruez
{ ) Saithip Meangmai

( ) Warakormn Lerngagirakut

issue Date :

pH Meter

Eutech

pH 700

2858459
LB-Eg-027

Used ltem

23 August 2021

3 September 2021
2108-0663VWN-1

Special Lab Envi And Consultant Co. Ltd
47/91-83 Moo 3 Thambon Tha-it, Pakkret
Nonthaburi 11120

{25 = 2.5) °C

{50 = 15} %

in - house method

- CP-CH5 by direct measurement with sitandard
voliage calibrator and direct measurement with

certified reference material (CRM)

Saithip Meangmai

o,

Approved Signatory

9 September 2021

The Uncertainties are for a confidence probability of approximately Y53%

Appravat ot the heud ol Comporaie Serviwes 3

Thies wvrtcbouy mes not by poproduced other thanom Tl eveept woib the poot weitfen

Eguipment Culibration and Tesling Services

HEC-TISI-TiST 725
CALIBRATION poos

2Z1CH1146
Tof3

A 0031764



Condition of this calibration result

1. Reference Standard instrument ;-

Instrument
1} Document Process Calibrator
This certification is traceable to the International System of Unit maintained at:-

Serial No,

1D No.

Cert. No.

43160086 130RCO22

21E1223M1

- Traceable to Natiohal Institute of Metrology (Thailand), NIMT

2. Certified Refarence Materals

Buffer Solution
pH 4.008
pH 6.8858
pH 8.181

Cert. No.:
Page.:

21CH1146
2af 3

Due Date
27 Apr 2022

: The measurement results are traceable to 51 through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accradited No. AR-1835

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
754028
679462
754031

Exp. date
28 June 2023

12 Mar 2022
20 July 2622

3. This certificate is valid only to the iiem calibrated on date and place of cafibration.

Cealibration Resultls

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,9)

Unit Under Standard pH Actuail pH |Actual mVY Uncerfainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
{(mV) {£) k
pH Electrode 4.008 4.01 169.2 0.0071 2.00
Sik 3034419 5.866 §.87 0.5 0.0082 2.00
9.181 9.18 -134.9 0.013 2.00
Wafy, .

a 10705396



CertNo: 21CH1145
Page.: 3of 3

Cezlibration Resulis

Fug Aiclion : mV Measurement

Performing standard curve by Fluke at pH (4,7,9)

Nominal Standard Uncertainty of | Coverage
Unit Under Value Veltage Actual Reading Measurement factor
Calibration input (emV ) i
pH mV my pH

pE Meter 0.00 414142 414 0.02 0.58 2.00

S/1.: 2858459 1.00 354.95 355 1.02 0.58 2.00
2.00 285.80 286 2.02 0.58 2.00
3.00 236.64 237 3.0t 0.58 2.00
4.00 177.48 1774 4.01 0.058 2.00
5.00 118.32 118.3 5.01 0.058 2.00
6.00 58.16 581 6.0C 0.058 2.00
6.86 8.28 8.3 6.86 0.058 2.00
7.00 0.00 0.0 .00 0.058 2.00
8.00 -52.18 -59.1 8.00 0.058 2.00
9.00 -118.32 -118.3 9.00 0.058 2.00
8.18 -128.97 -128.0 5.18 0.058 2.00
10,00 -177.48 -177.5 10.00 0.058 2.00
11.00 -236.584 -237 11.00 .58 2.00
12.00 -285.80 -296 12.00 0.58 2.00
13.00 -354,98 -355 13.00 .58 2.00
14.00 -£14.12 -414 14.00 0.58 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 85 %.

-000-

aly,

a 1070595



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: RQUTPMENRT CALIBRATION AND TESTING SERVICES
23R PATTANAKARN BOAL S0 16, SUANLUANG, SUANLUANG BANGEOR 16280
TEL 62757300027 FAN. 0.2710.9484

HSC-TISHTIS Y Tozs
CALIBRATION DLi3

Cerl. No.: 21TM1547
Page. 10of 2

Certificate of Calibration

Equipment : pH Meter with Sensor

Manufacturer : Eulech

Model : pH 700

Serial No. : 2658459

D No. : LB-Eq-027

Submitted by : Special Lab Envi And Cansuliant Co.,Lid.
47131-93 Moo 3 Thambon Tha-i,
Palkret,
Nonthaburi 11120

[ocation : TPA Chemistry Calibration Laboraiory

Received Order : 23 August 2021

Calibrated Date : 27 August 2021

Ambient Temperature : (26 2 10)°C

Relative Humidity : (50 30) %

AC Line Voltage ; (220 22)V

Calibrated by : Kunchit Promprat

Approved by : %w}.f- ‘

Approved Signatory
{ ) Pornthippa Tameyakul
(v } Malee Butkruea
{ ) Suwil Imjai

Issue Date : 31 Augusi 2021

The Uncertainties are for a confidence probability of approximately 95%

The verthwwe mi

st Mo ropredeced uthics tes i Tl cawept with the prios wridtes

Appros ol of i bese of Corporate Services 3 Egeipment Calibration 2ud Teating Serades
S Qi &

A 0031535



. Reference ;

" Equsipment ;
: Coredilion As-Received :

pH Meter with Sensor
Used liem
2108-0663wWN-2

Cert. No.: 21TM1547
Page.: 20f 2

- Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
IndLsstriel Platinum Resistance Thermometer { IPRT ) into Temperature Bath.

T he termperature scale used was based on ITS-80.
Condition of this result of calibration

1. Reference standard instrument:-

nstrument Modei Serial No. Cert. No. Due Date

1} Digital Thermometer 1523 2188080 2011388 20 Nov 2021

2. This certificate is valid only 1o the item calibrated on date and place of calibration.

3. This ceriification is traceable to the International System of Unit.

Res wif of Calibration :- { ") Without Adjustment

- Funciion : Temperature measurement,
This instrument was connected with temperature sensor, 1D No.: SL-33/1
Calibration| Immersion Standard uuc* . Coverage

Point Bepth Temperature Reading Erer Unceriainty. Factor
C (mm ) (°Ch {C) {C) { #°C) k
25.0 100 25.0 25.000 0.000 0.16 2.00

LHJC* & Unit Under Calibration

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

~alo-

Wk .

2 1069519



Calibratec

Certifieare No., :

Submitted hy :

Equipment :

Environment :

Bate of Received. :
Bate of Calibration
Date of Issue :

Calibrated by :

Calibratiop Methad

N
J“""thi“"‘““

sur 11120

v, Fakdired, Mo

0
7

i ahbretach. cabFvahoo comy, celibratech .

65-400213-3 Page : 1 of2

Special Lab Eovi and Consultant Co.. Lid.
4761 Moo 3 Thambo! Tha-it Pakkret Nonthaburi 11120

A Chamiber (Refvigerior)

Manufacturer :© Frozen Model : CC-2B0C
Range :© ™A ' C Resolution : 0.1 'C
Serial MNa. 2081307G14 ID No. @ LB-Eq-(04

Om site calibration was carried out at the Laboratory,

Speaial Lab Envi and Consultant Co., Lid,

Ambient Temperature : {2950 308 "C
Relative Humidity : (341060} %
Line Voltage : (226,00 22651V

27 Apsl 2022

-

27 Aprit 2022

30 April 2022

Bunterd Masn

CAL-M004, TLAS G-20

The temperature scale used was based on 1T$-90

Reference Standard Instruments @ This certification is traceable to the Infernational Svstemn of Units
Standard Digital Thermometer with RTD Probe

1D No. Cert. No. Due Date Traceability
400026 & 400042 AS-200041 -] 28 Jul 2022 Nauonal Instituie of Metrology Thailand (NIMT)

1Y

]

Approved by :

{ Bunjerd Masri )

Supervisor

The Uincenamties are tor a confidence probability of approximately 95%

This cerificatz may not be reproduced other than in full except with the prior writien approval of the Calibratech Co.,Ltd.

AL-FU031-03
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rated

—

Certificate Mo, :65-400213-3

Result of Calibration

k

Withaut Adjustment

VLC Condition As-Received : Gond

Fungtion :

Thos laxtramment was serting aiv venitlation at position & (closct

Temperature measurament

Page : 20of2

- tnside of Chamber
{ AL/ W= 102 m
et
i 2 o 4. D =047 m
4 3 5
3 H = m
. Capacity = i
g
H —~
£ it g
4 T
i - ] -~ /
I <
v
enng
=
W
Test Setting ndicating 5
) _ Measured Temperature { ¥ C1@ Sensor No. Uncertainty
Fomt] Tempersture | Temperaiure
CCH O CC : 2 4 5 7 8 (=70
340 30 5.5 REE T R 38T 4TA L SRS 30648 3521 457 .59
Test Seuing indicating Measured Measurad Overall
Paint Temperature Temperatare Uniformuty Siability Variation
70 CH € Ch 17Ch {Ch (Ch
KRy ER¢ 23 I1E .04 ERY

Remark The uncertainty is nol combing uminmmity of the air chamber

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

This reporied unceraingy of measurement was based on a standard uncenainty muliiplied by a coverage factor k=2,

providing a level of confidence of approximately 93%
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SPECIAL LAB ENVI & CONSULTANT

Company Name

PAKKRET NONTHABURI 11120

[y
3

Instrument Location

PFBS17082303

Instrument Serial No.

03-Sep-2021

+
.

Date



PinAAcle 900F Preventive Maintenance (PM)

Company Name: SPECIAL LAB ENVI & CONSULTANT
Address PAKKRET NONTHABURI 11120
{Instrument Location):
Serial Number: PFBS17082303 PM Number: 1of1
Customer Name « Ehatiha Telephaone (092) 283-9054
{if applicable): Number:
Custt?mer Support K. Weerayoot keadpon Service Order W0O-00925451
Engineer Name: Number;
Mext PV Due
Date PM Performed: G -Sap-2022
{DD-RAMM-YYYY) 03-Sep-2021 Date: 03-Sep-20
{DO-MMM-VYYY)
Standard Labor Hours to Complete PM; 3 hours
Part Number Release Publication Date

09370145 Rev.9 A January 2018 Perkin:

Scope

The purpose of this PiM isto ensure the continued functionality of the PinAacle 908F by inspecting and

replacing any worn or damaged paits. This service shouid only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the P begins.

General instructions:

The customer must provide the engineer operational data to demonsirate recent instrument performance prior to
starting the P,

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of sysfern software andfor dats files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument loghook as required.

Capyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or transiatad into any language without tha
pricr, written permission of PerkinEimer, inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks

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

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this dacument,

PinAAcle 900F Preventive Mainmtenance Report (PM) Page 1 o7 7




Component List

Component / Specific Model

Serial #

" | “ Configuration Notes -

Parts Lists

Parts Included with the PM

Part Number {if

Deseriptio tanti
applicable} pron a R
80501696 Fan Filters 1
N3160156 O-Ring Kits for Sampling Introduction { Stainless Steels Nebulizer) iIN/A
N316Q157 C-Ring kits for Sampling Introduction { Plastic Nebutlizer) 2
Ng301714 Replacement Acetylene Filter Cartridge 1
THO01022 Replacement Air Filter Cariridge 2
Addiifonal Reagents and Standards Required for PM
Part Numbar Expired Dat
i i Description it Batch/Lot # upired Date
{if applicable} P Quality / (MIB/YY)
NO300183 1000 mg/L Copper Standard AR 25-20CUY1 30-Jan-2022

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

Part Number (if o e . irati
arcin ( Description Quantity Batch/Lot ¥ Expiration
applicable) Date (v
N/A Dt Water 250 mi. AR AR
NA 0.5% HNOy 250 mi. AR AR
PinAActe 900F Preventive Maintenance Repon (PM) Page 2of7




Additional Tools Required for PM

g: ;}S;:;g; r} Description Quantity Serial #
Ni013000 0.2A Neutral density filter i 5503530856
N1013002 1.0A Neutral density filter i 5503555441
03030987 System 2 EOL Driver 1 03030997
N3050605 As System 2 EDL 1 18148
N3050121 Cu Ltumina HCL 1 021913-020070
N3058108 Ba tumina HCL 1 102416-040160
N3Q50138 K Lumina HCL 1 110716-010060
N3050152 Mt Luming HCL i 100516-030190

PinA Acle YU0F Preventive Maintenance Report (PM)
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Procedure Checklist

Use {~" ] to check off those steps in the checklist that have been completed.

1. General:

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

7 inspect the customer log book and make any appropriate PM entries.

7} perfarm general inspection of system for cleantineass.

2. PClinstrument Software:

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

3. Mechanical:

7 Inspect and clean all fans and filters. Replace filters if necessary

F Inspect all gas lines for leaks and/or wear, Beplace if needed.

¥} Clean exterior of the instrument.

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

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

¥l Check the condition of the end cap, burnar head, and nebulizer O-rings. Replace if necassary.

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

& Visuzlly check for proper fiame conditions when igniting the Air-C2H2 and N20-C2H2 flames
{if applicable).

4. Electrical:

d Inspect PC boards. Clean if necessary.

F] Carefully check all internal and external cable connections.

F1 Check instrument firmware revisions upgrade to current levels {if necessary)

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

5. Optics:

7 Inspect and clean the sample compartment windows, if needed.
7 Inspect optics. Clean or replace if necessary,

6. QGasses:

) Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-instaliation Checklist SDB,
P4 Verify that the acetylene filter and air filter element is dry. Replace if necessary.

PinAAcle 900F Preveative Mezintenance Report (PM) Paged of
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. Flame Interloci Check:

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

. Parameter Specification 1 Test Rgsuité - pass/ Fail
Fiame Sensar Alr/C;H; Flame correctly shuts down . | Active Passed
Drain Sensor Air/C,H, Elame torrectly shutsdown  LActive Passed

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

' (o4, Pressure Sensor Air/C,H. Flame correctly shuts down Active Passed
_ " Air Pressure Sensor Air/CyH., Flamne correctly shuts down Active Passed
- Burner Hea d Sensor Choos;ng Nitrous _Omde as the oxidant Active Passed
_ should trigger an interlock shuts down
8. After PM Performance tests:
8.1 Detector Linearity with Barium
Description: Ensures that the detector is linear in the Visible Range.
i . . Certificate Value
Parameter Specification Test Results PassfFail
P at 553.6 nm {Abs.) s/
1.0 A ND Filter £ 5% from Cert. 0.9798 0.8766 Passed
0.2 A ND Filter + 5% from Cert. 0.2042 0.1989 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
Parameter Specification Results Pass/Fail
Standard Deviation £0.010 0.0015 Passed
8.3 A4 Baseline Naise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation <0001 0.0002 Passed
PinAAcle 900F Preventive Maiutenance Report {PM) Page 5 of 7




8.4 D, Background Compensation with Copper

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

Farameter Specification Results

Pass;'_Fail

Stendard Deviation £0.010

0.0079

Passed

8.5 AA-BG Baseline Noise with Copper

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

Parameter Specification Results

Pass/Fail

Standard Deviation %0.005 0.0004

Passed

8.6 AA-BG Buseline Noise with Arsenic

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

wavelength.

Parameter Specification Results Pass/Fail

Standard Daviation =0.005 0.0011 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail

5 mg/L Sensitivity 55 Neb {if applicabie) >0.250 Abs, NA Not Applicable

2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3221 Passed

10. Review:

¥l Review with the customer PM work performed.
¥ Review with the customer routine maintenance procedures.

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

PinAAcle 900F Preventive Mamtenance Report (PM)
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Additional Comments

Additional Comments Regarding the PM .

Review

The preventive maintenance checks and if applicable perfarmance tests for PinAAcle 800F have
heen completed.

This PinAAcle 900F Passes Pl Fails 3 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinEimer Representative: Date:
03-Sep-2021
- {DD-BAMI-YYYY}
Authaorized Cﬁs{émer Representative: Date:
{OD-BAMIA-YYYY)
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Cilibratech Co.,Lid. T wsomeensirazs

4 2, Sukheprachasen 3 Rd., Bangoood. Pakired, Nonthaburi 11520 CALIERATION 0025

Certificate No, : 65-200126-1 Page : I of 2

Submitted by Special Lab Envi and Consultant Co.. Lid.

4791 Moo 3, Tambo! Tha-1t. Pakkre:. Nonthabur 11120

Equipment : Electronic Balance
Manufacturer : AND Model : GR-200
Serial No. 13243322 ID No. © LB-Eg-0i6
Capacity : 2 Resolution : 0.000} ¢
Emvironment : On she calibration was carried out at the Laborstory, Special Lab Envi and Consultant Co., Lid.
Ambient Temperature : 268w27.0 C
Relative Humidity : {33.6 10 357 %
Alr Pressure BHED mbar
Date of Received : 27 April 2022
Date of Calibration : 27 Apni] 2022
Date of Issue ; 03 May 2022
Calibrated by : Akaradath Thippichai
Calibration Method - In-house method CAL-MZOC! based on UKAS Publication ref : LAB 14

Edition 3, July 2013

Reference Standard Instruments : This certificution is lruceable o the Intermational Sysiem al Uniis

Standard Weighis

D Ko, Cerl. No, Due Date Traceability
ERG1-E2624 CU2ZI3103 PR N 2022 National Instiiuie of Metredogy (Thatland, ONIMVTY
f;{ i I:J
Approved by ! T

CSurachar Promthong 3
Laboratory Manager
The Uncenainiies are Tor 2 conlidence probability of approximately 93%

This cerificate may not be reproduced other than in full except with the priov written approval of the Calibratech Co.,Lid.

R L-FUG3I-03



o.e0m. calibreiech _cxl@homailcom

o b
AR
Certificate No. 1 65-200126-1 Page : 20f2
Result of Calibration : Without Adiusiment
LUC Condition As-Received : oo
Departuse of indication frem nominal value
Nominal Value Correction Uncerainny
{a) {g} * (g}
(i 40} 00000 G000
TR [EXEDIRIN 3003
I 10000 400011
YA -0} 000!
2 0.0000) (.0001 3
(5 QiKY B2
! [ARSRINS) 000612
24 BRI LIS
I 0004 U0 .
24 30063 000038

This result of calibration was found accurate 23 shown on date and piace of calibration only.
Thas reparied unceriamty of measurement wis based on a standard uncerlainty mutiplied by a caverage facior k = LS I

providing 2 level of confidence of approximately 65%

T

Eccentric error Load test : Mg
A B C D E
SGLGOHT OO0 GO0 OG0 (GG o
Repentabiling Load test ‘ 200 g
Stden, : IR a
-olo -

. ETRG)
‘ ia




NSC-TISI-TIS1 765

THre7 Mea 3, Sukhaprachasen 3 B2, Bangnood, Pakin heburi 11120 CALBRATION oo

Bnry 9546211 Fos 4021 964-5158 e-mail © calibraich, “vahon com, calibratech _cab@homatl 2om

Certificate No. : 65-400213-1 Page : 10f2

Stbmitted by - Special Lab Envi and Consultant Co.. Lid.

4791 Moo 3 Thambol Tha-it, Pakkret. Nonthabur 11120

Equipment : Aur Chamber {Tncubator)
Manufacturer : Lovibond Model : FKU 1800
Range 1 ™A 'C Resolution : 0.1 “C
Serial No, (925481-19 ID No. : LB-Eq-G03
Environment : On site calibration was carried out af the Laboratary,

Special Lab Envi and Consultant Co., Litd.

Ambient Temperature : {28.010 30.0) "C

Relative Humidity : (45 10 30) %

Line Voliage : {(226.010 2265y V
Dzate of Received : 2T April 2022

Date of Calibration : 27 April 2020
Date of Issue : 30 April 2022
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments ; This certification is traceable to the International Svstem of Units
Swandard Digital Thermometer with Thermocouple probe

D No. Cert No. Due Date Traceability

400029 & 400020 64-2003587-1 23 May 2022 National Institute of Metrology Thailand {(NIMT)

g {im -
Approved by : 7 /,} //

( Bunjerd Masri )

Supervisor

The Uncerainties are for a confidence probability of approximatety 95%

This cerificate may not be reproduced other than in {ull except with the prior written approval of the Calibratech Go.,Lid.

vl e
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Regult of Calibration

%ﬁ&\%\%@%

ik

Calibratech Co..Ltd.

LUC Condition As-Received :

Funetion :

Good

'%'emperature measurement

Without Adjustment

‘upthabun 11120
wahoo.com. calibratech .cal@hommail.com

. o A
RS

This insirament was selting air v entifation ol position 0 {close)

Page 1 2012

Inside of Chamber
| % W =035 m
o
< 2 | 4 D =07 m
A e d’) )
* 3 H =050 m
3
- Capacity = 020 m
3
S
H
5 Wi
g
57 L
i W
;
Oz
T
Front
:: B
"!“J’
Test Setiing tndicating
. Messured Temperature (° C) @& Sensor No. Uncerizinty
Poiai | Temperature | Temperature
0 ("¢ L i 2 3 4 3 8 7 8§ 9 {z"C}
RIGY 3 RS 3007 298 307§ 300§ 299 2091 301 | 30,83 300 0.5%
A0 KRR} 33.0 3381 348§ 350 p 350 330 3503 351 | 350 350 034
57 370 3740 3670307 369 369 | 369 | 309 370§ 270 370 .55
Test Setting Indicating Measured Measured Overail
Point Temperatwre Temperature Uniformity Stability Variation
0 (°Ch 0 ("C1 (7Ch (<)
364 LAY 300 3 a1 0.3
KR ENEY 350 .3 {1 0.3
30 350 370 U4 0.1 A3

Remark The uncertainty is nat combine uniformity of the air chamber

This result ol exlibration was {ound accurate as shown on date and place of calibration only.

This reported uncenainty of measurement was based on a standard uncertainly multiplied by 2 coverage factor k=2,

providing 2 level of confidence of approximartely 95%
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CALIBRA’FION LﬁBOEﬁ%’?GRY

E-maik bkk&hecthat.com Website: wwwbecthai.com

Certificm 18 No, @ CAL-22-284

BECTHA! BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

300 Phaholyothm Roac{, ?hayathau, Baﬁgk@k 10400, Thalland Tel -*-66 261 5- 2929 Fax +5§ 2615 2350 1

MEC-TISE-TIS y7628
CALIBRATIONN 613]

Page : 1 0of 3

CERTIFICATE OF CALIBRATION

Equipment
Manufacturer
Model

Serial Ng.

i No.

Cusiomsr

Location

Deie of Receipt
Date of Calibration
Deate of Issue
Ambient Temperature

Relgtive Humidity

Condition As-Recsivad

Caiibraiedfby

i .
{ Mr.Somphop Duangnguan)

Calicration Engineer

i

The eporied expendad untenaimty of messurement was bassed on

facior #=2.00, providing 2 18vel of Conficence of spporimaaly 9%

Thiz cerificae may not 03 reproduied oiher then o fub

a combined standard unce

Specirbphotometer

Thermo Scientific

Genesys 20

35GT041007

LB-Fg-029

Speciat Lab Envi And Consuitant Co., Lid.
47/91-93 Moo 3, Tambol Tait , Amphur Pakrad,
Nonthaburi, 11120.

Becthai Laboratory

5 May 2022

8 WMay 2022

5 May 2022

{25+10) °C

(B0220) %

Used item
Approved by

{ Ms. Jiniana Sangthaijaroeniap )

Calibration Manager

ainty multiplied by a coveregs

or written epproval of the head of Calibration Laboratory

inchizated values are vaid 107 Ihe gigle of ine Spectrophotometer et the tme of calibration only.
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Certificzste No. 1 CAL-Z2-284

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO,, LTD.
CALIBRATION LABORATORY

Baﬂ Phahafyathm Road, ?hayathai, Bangkck 16400 Tha:!and lei +66 2615-2929 Fax.-réﬁ 261 5-2350—1
E-mail: bkk®@becthal.com Website: www. becthal.com

NSC-TISLTIS 1128
CALIBRATION 6131

Page : 2 of 3

CALIBRATION REPORT

Conditi ons of this result of calibration

1. Refersncs Standard Material .

Matarial

Weyiral Dersiy Filler

2. Traceabiily

(x‘u

2

4, Resuit of calibration .

5, Eguipment Specifications:

Scan Spoeed

RR-TNZNEN

‘ \/ owithiou

ps

1)

Serial No.

tory No. (888

pusiment

nem

T

= oerried out 2coording o the Sude to OPM-CAL-0Z basen

T

Ceri No. Due dale
9313 Z Mar 23
a1 2 Wer 23
90324 2 Hhar 23

Thiz certhication s traceslle w the Intematonal System of Unit maintamed

an ASTIM E2TE-CR 2013 and-



BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABORATORY

DS Phahcz{ysthm Rca:i, ?hayathaig Bangkok 10400, Thaiiand Te! 4—66 261 5—2929 Fax, »56 2615 2350 ‘i 9

NSC-TIS-TIS 17825
£-mail: bkkZhecthai.com Website: www.becthat.com CALIBRATICN 131

Certificzzie No.: CAL-22-284 Page : 3of 3

CALIBRATION REPORT

Wavele 1 Calibration

Clerified Values of Nominal Value UUC*Reading Error Uncartainty of
Referenne Matarial (nm} {nm} {nm} inm) Measuremert (£ nm}
418 40 412 419 0.60 .58
52700 537 537 0.00 .52
52200 535 638 0.00 068

Photom et Calibration for Visible

Wavelength Certified Vaiues of UUC* Reading Error Uncertainty of
{nm} Refsrence Material (A) {A) (A} Measuremeni (£ A)
0,066 2.0000 5.0028
0.583 0.0008 0.0084
0726 -G.0000 3.5040
1.036 L0040
0.000 00528
s 0566 0.Ghaz
et LG T o003
1014
0006 O
G527 04
e ; 70 o 00035
0856 -3 D.00e4
0.000 G 00028
5467 0524 ) 0.003€
(RG50S 0.686 -0 30631
2994 e 0.0032
G000 0. R
500 {3550 0 0mz {00356
0752 -0.0003 0.0031
1.078 0.0005 0.0032
0.0G0 00000 0.002
635 0 0 5GLS 0.565 0.0025 0035
G732 0.724 0.0019 0.0031
10452 1047 0.0016 00031

Remark : tach ndnadiual theris measured ag

l()

inst the empty filter holder {blank) used to zero the Spectrophotomester.
Note:

UUCH - Unit Under Calibration

- End of Report -



