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SP.S. CONSULTING SERVICE CO., LTD.

7 Sui Phahalyoibin 24, Phahaotyothin 1k, Jenpol, Chatuehak, Banghok. 1 O900
Fel 2 0-2939-4370-2, 0-2039 ~5668-9, Q2-56137674-5, ax 1 O~ 2513~4281
- mail © contaci@ apscon.com, sps_consulling@ yahoo.com, WEDSIC T WwWw . SPSCOILeoin

High Volume PM-10 Air Sampler Calibration Data

Calibration Method : Multipeint Orifice Flow Transfer Standard Model : TE 5025A S/N : 0965

Calibration Data

High Volume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft*/min) R’

40 40 04/04/2012 y=0.875x +8.155 0.996

41 4] 17/04/2012 y=1.332x-5.701 0.995

43 43 09/04/2012 y = 1.149x — 0.265 0.997

44 44 05/04/2012 y = 1.155x - 3.092 0.998

45 45 09/04/2012 y = 1.106x - 3.570 0.996

47 47 09/04/2012 y=1.221x-9.800 0.996

51 51 09/04/2012 y=1.136x —3.964 0.998

52 52 05/04/2012 y=1.267x - 6.335 0.997

56 56 17/04/2012 y = 1.002x +2.298 0.997

57 57 05/04/2012 y=1.128x-0.976 0.996
Calibrated by : UL{Q,J- ‘-“:1614'\&‘;'\ T\/mra_)l | Approved by : K ' et q ,/./2;’(7;(7;:' .

(Mr.Ukrit Thasanaju&njlroon) \\‘v/T (Mr. Peera Detudom)

Authorize No. 2 011-2-3533 Authorize No. 2 011-71-640
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S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phabolyothin 24, Phabelyothin Rd.. Joopol, Chatuchak, Bangkoh, 10900

Qéo Tel 1 0-2939-4370 2, 0-2939- 5658-9, 02 5137674-5, Fax : 0-2513- 4221
E-mail - contact@spscancom, sps_consuling(@ yahoo.com. Websic T wavwspscon.con

Gas Sampler Box Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Dry Cal DCL-ML

S/N 1109785

Calibration Data

Gas Sampler Data

Calibration Data

(Mr. Anun Nuttanu)

Actual Flow Rate (ml/min)

Setting (Constant Sampling Line A Sampling Line B
No. | Rotameter Date

Flow) (ml/min) Standard Standard

Normal Condition Normal Condition
Condition Condition

1 2 (A&B) { 24/04/2012 200 201.0 200.9 200.2 200.1
2 2 (A&B) | 03/04/2012 200 200.0 199.7 200.2 199.9
3 2 (A&B) | 24/04/2012 200 200.9 200.8 200.8 200.7
4 2 (A&B) | 03/04/2012 200 200.4 200.1 200.5 200.2
5 2 (A&B) | 24/04/2012 200 201.0 200.9 200.0 199.9
6 2 (A&B) | 09/04/2012 200 200.8 200.6 200.2 200.0
7 2 (A&B) | 04/04/2012 200 200.0 199.8 200.4 200.2
8 2 (A&B) | 18/04/2012 200 200.0 199.8 200.0 199.8
9 2 (A&B) | 04/04/2012 200 200.0 199.7 200.2 199.9
10 | 2 (A&B) | 18/04/2012 200 200.4 200.2 200.4 200.2
11 | 2 (A&B) | 18/04/2012 200 200.3 200.1 200.0 199.8
12 | 2 (A&B) | 19/04/2012 200 200.1 199.9 200.4 200.2
13 | 2 (A&B) | 19/04/2012 200 200.8 200.6 200.0 199.8
14 | 2 (A&B) | 19/04/2012 200 200.4 200.2 200.6 200.4
15 | 2 (A&B) | 24/04/2012 200 200.0 199.8 200.8 200.6
16 | 2 (A&B) | 18/04/2012 200 201.0 200.8 200.7 200.5
17 | 3 (A&B) | 18/04/2012 200 200.8 200.5 200.2 199.9

| . -
Calibrated by : ‘l >Z—‘ Approved by : \ ..f)_{Vlv" \_v)evit ‘7{’9«],-'\,

T

\

(Mr. Peera Detudom)

Authorize No. 21 011-¢6-640
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NOX ANALYZER

DATE : May 21,2012 BRAND : API MODEL : 200A

NO. NOX-02 SERIAL NO. 2409

CALIBRATING CONDITION

Pressure 1010 mmbar Temp. 94.4 ° ¢ % RH 49

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.04 - 0 -
NO Span 400 397.4 -0.650 400.0 1.002
NOXSpan 400 401.5 0.375 400.0 0.998
API Model 200A NOX Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 50 - 20,000
STABILITY (Zero Gas) 0.1 PPB <0.2
SAMPLE FLOW 508 cc/min 500 + 50
OZONE FLOW 78 ce/min 60 - 90
PMT 104.2 mV 0 - 5000
AZERO 114.2 mV -20 - 150
HVPS 879 v 450 - 900 constant
RCELL TEMP , 50.1 °c 50 + 1
BOX TEMP 29.1 °c 8 - 48
PMT TEMP 7.1 °c 7+1
MOLY TEMP 315.3 °c 315+ 5
RCELL PRESS 8.1 IN-Hg-A 4 - 10 constant
SAMPLE PRESS 28.9 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOx Span Conc 400 PPB 20 - 20,000
NO Slope 1.002 - 1.0 +0.3
NO, Slope 0.998 ) - 1.0+0.3
NO Offset 1.3 ’ mV -10to +150
NO, Offset 11 mV -10to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
=
Calibrated by : ! Approved by p
(Mr.Anun Nuttanu) (Mr.Peera Detudom)

1-011-A-640
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO2 / NOX ANALYZER
DATE : May 21,2012 BRAND : API MODEL : 200E
NO. NOX-05 SERIAL NO. 749
CALIBRATING CONDITION
Pressure 1010 mmbar Temp. 24.5 ° C % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.1 - 0 -
NO Span 400 395.2 -1.200 400.0 0.998
NO_ Span 400 401.6 0.400 400.0 0.995
API Model 200E NOX Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 50 - 20,000
STABILITY (Zero Gas) 0.1 PPB <0.2
SAMPLE FLOW 506 ce/min 500 + 50
OZONE FLOW 78 ce/min 60 - 90
PMT 136.3 mV 0 - 5000
AZERO 108.4 mV -20 - 150
HVPS 794 Vv 450 - 900 constant
RCELL TEMP 50.1 °c 50 + 1
BOX TEMP 29.1 ‘c 8 - 48
PMT TEMP 7.1 °c 7+1
MOLY TEMP 3156.2 °C 315 +5
RCELL PRESS 8.2 IN-Hg-A 4 - 10 constant
SAMPLE PRESS 28.9 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOX Span Conc 400 PPB 20 - 20,000
NO Slope : 0.998 - 1.0+0.3
NOX Slope 0.995 - 1.0+ 0.3
NO Offset 1.3 mV -10 to +150
NO, Offset 1.5 mv 1010 150
Stability at Zero 0.1 PPB ) < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
Calibrated by : Approved by A
(Mr.Anun Nuttanu) (Mr.Peera Detudom)

1-011-A-640
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO2 / N()X ANALYZER

DATE : May 21,2012 BRAND : API MODEL : 200E

NO. NOX-08 SERIAL NO. 2285

CALIBRATING CONDITION

o

Pressure 1010 mmbar Temp. 24.5 C % RH 49

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.40 - 0 _
NO Span 400 401.3 0.325 400.0 0.997
NOxSpun 400 398.7 -0.325 400.0 0.998
API Model 200E NOX Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 50 - 20,000
STABILITY (Zero Gas) 0.1 PPB < 0.2
SAMPLE FLOW 509 cc/min 500 + 50
OZONE FLOW 78 cc/min 60 - 90
PMT 148.2 mV 0 - 5000
AZERO 114.6 mV -20 - 150
HVPS 887 A\ 450 - 900 constant
RCELL TEMP 50.1 °c 50+ 1
BOX TEMP 29.0 °c 8- 48
PMT TEMP 7.1 °c 7+1
MOLY TEMP 315.4 °c 3156+ 5
RCELL PRESS 8.2 IN-Hg-A 4 - 10 constant
SAMPLE PRESS 29.0 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Cone 400 PPB 20 - 20,000
NO Slope 0.997 - 1.0 + 0.3
NOX Slope 0.998 - 1.0 + 0.3
NO Offiset 1.1 mV -10 to +150
NO_ Offset 1.2 mV -10 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
Calibrated by Approved by A
(Mr.Anun Nauttanu) (Mr.Peera Detudom)

1-011-A-640
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%e E S.P.S. CONSULTING SERVICE CO., LTD.

6:» %‘? 7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok, 10900
g "( " :‘,:‘\‘b Tel : 0-2939-4370-2, 0~2939-5658-9, 02-5137674-5, Fax : 0-2513-4221
0‘7. Hawﬁav‘ E-mail : contact@spscon.com, sps_consulting@yahoo.com, Website | www.spscon.com

NOISE_203/12

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand RION Number AC 02/40
Model NC-73 Serial No. 10727909
Calibration Range 94 dB, 1000 Hz Last Calibration July 14, 2011
Due Date July 14, 2012
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NL 21-10 | RION NL-21 00932857 May 21,2012 94.1 94.1
NL 21-12 | RION NL-21 00932859 May 21,2012 94.1 94.1
NL 21-15 | RION NL-21 00554233 May 21,2012 94.0 94.1
NL 21-27 { RION NL-21 00554241 May 21,2012 94.2 94.1
Acoustic Certified Value : National Institute of Metrology (Thailand) 94.13 + 0.08 dB
o
; {
Calibrated by : [2%%) oy ’/gi_/’\_l’ Approved by : AN~
v
{(Mr.Pongsakorn Thasanajumroon’f (Mr. Peera Detudom)
Authorize No. 7 011-0-640
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Certificate No. : 204980-2 Page : 1 of2
Submitted by : S.P.S. Consulting Service Co.,Ltd.
Chatuchak, Bangkok 10500
Equipment : Electronic Balance
Manufacturer : Precisa Model : XT220A
Serial No. : N/A ID No. : BA02/43
Capacity : 220 g Resolution : 0.0001 ¢
Environment : On site calibration was carried out at the S.P.S. Consulting Service Co.,Ltd,
Ambient Temperature : (24.7t024.8) °C
Relative Humidity : 54 Y%
Air Pressure 9%8.0 mbar
Date of Calibration : 16 February 2012
Date of Issue : 21 February 2012
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 4 , November 2006

Reference Standard Instruments : This cenification is traceable to the International System of Units

Standard Weights
1D No. Cert, No Dug Date Traceability
E261-£2624 C02111160 16 Nov 2012 SPC Calibration Center, Accredited by TISI Calibration No.0087

Reviewed by /V ’/) 071 Approved by : //;/i//

{ Surachai Promthong ) ( Somehai Chanthothong )
Supervisor Technical Manager
The uncerianties are fov o condidence o ; Cieideds

H4-10



Certificate of Calibration

Certificate No.

Result of Calibration

UUC Condition As-Reccived @

204980-2

Without Adjustment

Good

Deparure of indication from nominal value

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =

Nominal Value Correction Uncentainty
(®) {(g) (zg)
0.1 0.0000 0.000059

| 0.0000 0.000061

5 0.0000 0.000067
10 0.0060 0.000071
20 0.0000 0.000084
50 0.0000 0.00013
100 -0.0001 0.00021
150 -0.0002 0.00038
200 -0.0003 0.00039
220 -0.0003 0.00097

providing a level of confidence of approximately 95%

Eccentric error

Repeatability

CAL-FO032-60

Load test :

A B

Load test

Stdev.

50 g
C D

200

0.600000

E

-0.0002 0.0000 0.0004 0.6000 0.0000

g
g

-olo -

H4-11
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Page : 2 of2
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SPC CALIBRATION CENTER CO.,LTD.

SP Cahbfatlor o N Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
C S ) ' s Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424
website : http://www.spcgroup.co.th

D OIS

TSR

Certificate of Calibration /'\

LABORATORY ACCREDITATIOH

Equipment: : SPECTROPHOTOMETE]
Modet D UV-1607 Certificate No. - C08120104 CALIBRATION
Serial No. | A10753782104 Issued Date © 03 May 2012 No-0087.
1.D. No ) : SPC2/43 ‘ Jot No. - KCAL1203089
Manufacturer . Shimadzu Page 1ot 2
Condition . Good Cperated
Client - 5.P.S. CONSULTING SERVICE CO.. LTD.

7 Soi Phaholyothin 24, Phaholyothin Road,

Jompo!, Cnhatuchak, Bangkok 10900 Thailang
Environment Condition ' . Temperature 286 °C + 05 C

' Harmidity 603 %RH s 29 %RH

Calibrated Place : 5.P.8. CONSULTING SERVICE CO.. LTD. (Laboratory)

7 Sci Phahotlyothin 24, Phaholyothin Road.

Jompol, Chatuchiak. Bangkok 10900 Thallanc
Calibrated By . Mr. Chaiwat Putikutbowom
Calibrated Date» 247 April 2012
Calibration Procedure No.,  SPCC-WI-24_Rev.5 ¢ Calibration. Procedure was applied to ASTM: E275-01 by

Certified Reference Materia’ for Waveiengih Accuracy. Photometric Accuracy and Stray

Light of UV and Visible Spectrophotometry. )
Traceability : The standard for wavelength was traceability to NIST, Cert. No. 33140 and 337130

The standard for photomatic was traceability to NIST, Cert. No. 33159 and 36917

The measurement uncertainty stated is the expanded uncenainly which is obtained from the
standard un:értainty mulliplied by the coverage factor (k=2) 1o provide a level of confidence
of approximately 95% 1t is datermired in accordance with the Guide 10 Expression of
Unceriginty in Measurement (GUM).

This calibration certificate documents the traceability to national standards, which realize the

unit of measurement according to the Internationa; System of Units (Si).

Mr.Nitinun Srihawan

This certificate may not be reproduced other thar in full except with the prior written approval of

the SPC Calioration center Company Limiteo Authorized Signatory

SPCC-FM-C06-06 30 Mar 11
H4-12




N . SPC CALIBRATION CENTER CO.,LTD.

SP Ca“bratlon 271194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
c : T . Tel: +66.£0) 21854333 Fax: +66 (0} 2185-4424

B T website : http://www.spegroup.co.th

Certificate No. 1 C06:20104 Page 2 cf 2

Calibration Results:

Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm

Standard Wavelength Unit Under Calibration ) Correction » Uncerfainty
278.44 2801 -0.66 .20
418 61 418.6 £.01 ' £.30
536.66 536.6 0.06 €.30
637.98 5363 -0.32 E 0.30
879.27 8794 -0.13 0.39
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correcfion Uncerta'inty
0.0000 0.000 0.000¢C 0.0045
0.5506 0.552 -0.0014 0.0063
440 nm
0.7230 0.724 -C.0010 0.0045
1.0329 1.034 -0.0011 0.0072
0.0000 0.000 0.0000 0.0045
05198 0520 -0.0002 0.006%
546.1 nm -
0.6956 0.693 0.0026 0.0045
0.9940 0.991 0.00630 0.0045
0.0000 0.000 ' 0.0000 0.0045
0.5409 0.541 -0.000+ 0.0053
635 nm
0.6901 0.687 0.0031 0.0045
0.9862 0.983 0.0032 0.0045
0.0000 0.000 0.0000 0.0080
235 nm
0.7419 0.738 0.0039 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8617 0.857 0.0047 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6406 0637 0.0036 0.0080

End of Report

PCC-FM-C06-06 30 Mar 11
W4-13 SPC C06-06 lar
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Industeial Tnsteoments Calibration Center \l/

L0060 NMoo 2, Subhaprachisan 3 R, Bangpood, Pahkred, Nonthaburi 11120 AL TION

Tel O 96620012 bae 029000 5135 Nu.twiu

st . . i - a5

NPTV O~ TR
Certificate of Calibration
Certificate No. : 421038-1 Page : 1 of2
Submitted by : S.P.S Consulling Service Co.,Lid.
Chatuchak, Bangkok 10900
Equipment : pH Meter with electrode

pH meler

Manufacturer : YSI Model : pHI100
Range : 2pllto 16 pH Resolution :  0.01 pHi
Serial No. : JCO1570 ID No. : PH-0)
Electrode

Model : N/A Sheath Material : Glass
Diameter : * 12 nm. Length © 110 mm.

Serial No. : YSI605377 1113
Environment : Ambient Temperature : (25 +2)  °C
Relative Humidity (50 + 15) o
Date of Calibration 15 August 2011
Date of Issue ; I5 August 201 1
Calibration Method = 1, },04se method CAL-M4201 direct measurement by using standard vollage calibrator
and using certified reference malerial (CRM)

Reference Standard Instruments ;  This certification is raceable 10 the International System of Units

1. Muliiproduct Calibrator

1D No, Cegl. No. Due Date Traceability
440001 EL-0139-10 15 Dec 2012 Natioual Institute of Metrology (Thailand), (NIMT)

2. Certified Reference Material (CRM)

pit Cert No, Exp. Date Truceability
" 4.006 1C077694 31 May 2013
- Physikalisch-Technische Bundesanstall (PTB), Germany and
6.866 HC097566 30 Nov 2013 :
) National Institute of Standurds and Technology (NIST), U.S.A., S.R.M.
9.180 HC072042 31 Mar 2013 o

Reviewed by : /(7/%/ | Approved by : FHJ\Q/

{ Somchai Chanthothong ) . (Jakkri Thongchai )

Technical Manager Managing Direcilor

lln wneertaintics are for gy (unhdulu_ pmlmluluy of appu».umucl) 95%

l]u s certiticale nm\ not he 1L|-m(lm \«l ulh\l llun ht lnll ese \pl W ul| the |nu»| Wrillen .1|)|uu\.|l ol llu { .llllrldlu ol
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\‘ - |
(/AL Certificate of Calibration

Certificate No. :  421038-1 Page : 2 of 2

Result of Calibration :

UUC Condition As-llecciveq . Good

Function ; Electrical measurement -
pil meter

Performing standard curve by Muliipraduct Calibrator al pl (4,7 and (7,10

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainly
al nominal pH (mV) {plt) { pH mv) ( mV) (tmV)
177.4800 4 4.00 178 -1 0.58
7 0.0000 7 7.01 [ -l 0.58
0.0000 7 7.01 1 -1 0.58
B 1774800 10 1000 -177 0 (.58
Function : pH meter with electrode
Perfurming athree - bufter standard curve using butler nominal Pl LT and (7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pt) (pH) (+phl)
4.006 4.00 0.01 0.011
4,7
6.866 6.87 0.00 0.020
6.866 6.87 -0.01 0.020
A 9.180 9.19 -0.01 0.053

Remark
UUC : Unit Under Calibration

This reported uncertainty of measurment was based on a stundard uncertainty multiplied by a coverage fuctor k = 2 ,

J

providing a level of confidence of approximaiely 95% * .

N4-15



4 Harikul Science Co.Ltd.
) 694 Soi Ratchadanivet 24 Pracharatbampen, Samsaennok

)}‘ HAR\KUL_ Huay-Kwang, Bangkok 10310 Tel:0-2274-2456 Fax:0-2274-2443
SCIENCE Emall:info@harikul.com,cal@harikul.com
CERT.No.: HS-J17H Certificate of Calibration
Calibration date 2 August 2011 Model : YSI 5100
Account U3 199 f 129 AudRRS LR TIw dain SIN . 01H1079 AB
1817 7 seenualafiu 24 auunnaledu Probe . YSI5010
UISBNNS LIRSHANT NTUNNHUIUAT SIN : 01H1262
TEL: 0-2939-4370-9 ID. NO. oo-
Contact - Air Temp. ref  : S/N. E00622
Avg Room Temp :20° C Barometric ref : S/N. E00522
Avg Water Temp :120° C : Water Temp ref : S/N. 12775
Air Pressure 760 mmHg
Salinity 0 ppt Technician : Vara B.

Calibration Details

Calibration Point 100% air sat. (status) ' (status)
(@20°C, DO = 9.09 mgh)

Measurement 1 (mg/) 9.09 ' (PASS) - -
Measurement 2 (mg/) 9.09 (PASS) - -
Measurement 3 (mgf) 9.09 (PASS) - -
Measurement 4 (mg/l) 9.09 (PASS) - -
Measurement 5 (mgfl) 9.09 (PASS) - -
Measurement 6 (mg/t) 9.09 (PASS) - -
Measurement 7 (mg/l) 9.10 {PASS) - -
Measurement 8 {(mg/l) 9.10 (PASS) - -
Measurement 9 (mg/l) 9.10 {PASS) - -
Measurement 10 (mgfl) 9.1 (PASS) - -
Mean Measurement 9.10 mg/l -

Inaccuracy 0.01 mg/l -

Overall Status (PASS) -

Manufacturer Specification

Accuracy = +/- 0.03mg/ (@ 20 mg/)

1) This certificate is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikut Science Co., Ltd.
3) This result shall not be used for advertising purpose.

Expiration Date : 2 August 2012

H4-16
Technician Signature Laboratory Manager



| R

Perkin

For the Betier

®

AA296/2011

MAINTENANCE REPORT AND IPV TEST CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100/300

Customer : SPS Consulting Service Date Tested:

Address : Paholyotin 24,

Period

Khet Chatujak

December 23, 2011

Recertification Due:

Recommendation Recertification

6 Months

June 17,2012

Bangkok Date Last Certified: June 17,2011
User Name: Khun Sreenuan Visit Number: 10f2
Phone: 02-9395658-9 PerkinElmer Phone: 02-719-6420 ext 206
Fax: 02- PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER
AAnalyst 100 040N7112303
HGA 850 85052060107
AS 800 80152071902
FIAS 100 2376
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Copper N9300183 Jul 15,2012
GFAAS Mixed STD N9300244 Jan 15,2012
Page 1 of 5
H4-17

PerkinElmer Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,

Kwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand




' : AA296/2011

®

Perkin

For the Better

MAINTENANCE REPORT AND IPV TEST CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100/300

SERIAL NUMBER 040N7112303 DATE TESTED December 23, 2011
1. OPTIC CHECKS

A. Optical alignment condition (if necessary)

B. Condition of Mirrors Lenses etc.

C. D2 and HCL beam adjust (if necessary)

2. ELECTRONICS CHECKS
A. Power Supplies

+5.00 Vdc +0.2 Vdc +4.89 Vdc

+11.50 Vdc + 0.2 Vdc +11.36 Vdc

+15.00 Vdc + 1.0 Vdc + 14 89 Vdc

-15.00 Vdc + 1.0 Vdc -15.08 Vdc
B. D2 Power supplies

+150 Vdc 157 9 Vdc

+ 450 Vdc 481 Vdc

C. PMT Power supply

- 250 Vdc 2418 Vdc
3. GAS SYSTEM CHECKS

A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system
E. Flame Interlock Shutdown Correct? iOK l
4. WAVELENGTH ACCURACY TEST
A. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324 64 nm.
B. Ni Lamp wavelength 232.0 nm + 0.3 nm. 231.94 nm.
C. Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.86 nm,

Page 2 of 5
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PerkinEimer Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,
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' ] AA296/2011

Perkin °
For the Better

MAINTENANCE REPORT AND IPV TEST CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100/300

SERIAL NUMBER 040N7112303 DATE TESTED December 23, 2011

5. PERFORMANCE TESTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.203 Abs.

Neutral Density Filter 1.0 + 10% 1.003 Abs.

B. AA Baseline noise test with Copper (324.8 nm)

Integration time = 0.5 seconds
Replicates ‘ = 99 times
Spect. SD < 0.001 Results 0.000

C. AA-BG Baseline noise test with Copper (324.8 nm)

Integration time = 2 seconds
Replicates =99 times
Spect. SD < 0.005 Results 0.001

D. Flame sensitivity with Copper (324.8nm)

(5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner) GEMTIP nebulizer
Sensitivity > 0.30 Abs: Results 0.321 Abs.
Page 3 of 5
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PerkinElmer Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,
Kwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand
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Perkin

For the Better

MAINTENANCE REPORT AND IPV TEST CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

HGAB8508AS800

AA296/2011

Peak Area

SERIAL NUMBER
. PERFORMANCE CHECK FOR FURNACE

A. Arm and gears

85052060107

A. All output power supplies

B. internal & External gas flow

C. Contract Cylinder ( replace if necessary )
D. Quartz Windows

E. Gas Tubing and Joins

F. Cooling System

7. AUTOSAMPLER CHECK

B. Sample and Rinse Pump

C. Tray and Sensors

8. PERFORMANCE TEST FOR FURNACE

Test using Chromium

1. Standard Deviation after 5 replicates of blank < 0.005

2. Characleristic mass ( 5 ug/ L for Cr, 3 pg/0.0044 A-s )

Relative Standard Deviation <2 %

DATE TESTED

December 23, 2011

ACTUAL VALUE

0.001

X X R

X

z=]EIRIRIE]
P

x

o
X

2IRIE
=

@)
X

2.9 pg/ 0.0044 A-s

0.1651A-s

1.70%

N4-20
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, ) AA296/2011
®

Perkin

For the Better

MAINTENANCE REPORT AND IPV TEST CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100/300

SERIAL NUMBER  040N7112303 DATE TESTED December 23, 2011

Remarks :

* Neutral density filter refer to data sheets

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

Authorized Representative :

(

Service Engineer Supervisor

Page 5 of 5

H4-21
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Perkin: i ¢

For the Betier

1CP237/2011

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA 5300DV

Customer : S.P.S CONSULTING SERVICE CO..LTD. Date Tested:

December 16, 2011

Recommendation Recertification

Address :

7 %. W losu 24

Period

o .Avalusu

HYNDOUNWG

Recertification Due:

6 Months
June 14, 2012

[WARAUNS NI 10900 Date Last Certified: June 14, 2011
User Name: fAufisuIn AN Visit Number: 10f2
Phone: 02-513-4221 ext 410 PerkinEimer Phone: 02-719-6420 ext 206
Fax: 02-'939-4370-40 ext 517 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
OPTIMA 5300DV 077C7042401
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
IPV Methods
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 DEC. 15,2012
Wavecal Solution N058-2152 SEP. 15,2012
VIS Wavecal solution N930-2946 DEC. 15,2012
instrument Cal. STD4 N930-0221 NOV. 15,2012
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3
10 % HNO3
Page 1 of 4
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, ‘ ' ) ICP237/2011

Perkin:.i . : ®

For the Betier

MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED December 16, 2011

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

B. Inspect and replace as necessary, all torch components including the RF caoil. K
C. inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers. K

X

HIBEEIEE
X R

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

=

A. Inspect and clean all optical components.

B. As regiured, check and replace all purgefilters.

HEH
xR

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller. OK

OK

B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

A. Torch View Alignment.
B. Wavelength Calibration. OK
Page 2 of 4
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Perkin:

For the Betier

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : December 16, 2011
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm < 0.007 0.00588
Ni 231.604 nm < 0.008 0.00770
Ni 341.476 nm <0.012 0.00759
Spectral Resolution : VIS La 408.672 nm <0.020 0.01575
Ba 455.403 nm <0.025 0.02272
Precision
As 193.656 nm kit <1.0 0.31 %
Zn 213.856 nm Yo reou <1.0 0.3 %
Mn 257.610 nm T reoU <1.0 0.31 %
La 379.478 nm T reov <1.0 0.25 %
Ba 455403 nm i <1.0 0.38 %
Ba 493.408 nm w ray <10 0.25 %
Detection Limits : Axial TV 190.800 nm 3(sd) 0.79 ppb
As 193.696 nm 3(sd) 1.23 ppb
Pb 220.353 nm 3(sd) 1.92 ppb
Detection Limits : Radial As 193,696 nm 3(sd) 9.50 ppb
Zn 213.856 nm 3(sd) 2.84 ppb
Mn 257.610 nm 3(sd) 0.17 ppb
La 379.478 nm 3(sd) 0.43 ppb
Ba 455.403 nm 3(sd) 0.06 ppb
Ba 493.408 nm 3(sd) 0.09 ppb
BEC : Axial (1B X 5000)/(1s-1B) ~ Cd 226.502 nm < 150 ppb 23.24 ppb
BEC : Radial (1B X 1000)/(1-1B) ~ Mn 257.610 nm < 45ppb 29.26 ppb
Page 3of 4
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Perkin SRIA R ®

For the Better

MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER  077C7042401 DATE TESTED December 16, 2011

Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
[___] does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Depart inElmer Ltd.

Authorized Representative:

. A
( Mr. Naron it )

Assistant Service Leader

Page 4 of 4
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