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847 (R/B)

TPI POLENE PUBLIC CO.

PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)

D.
@ CEMENT QUALITY DEPARTMENT NG 001/68

CERTIFICATE OF CALIBRATION PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023 / 001

MODEL : GILAIR - SRP

SERIAL NO : 16064

PARAMETER RANGE : 1-3 L/ MIN

CAL DATE : 10/ JAN [ 2023

MNEXT DUE TIME : 10 / JUL / 2023

STRANDARD USED AMBIENT CONDITIONS :

PRIMARY FLC

STANDARD (DRY CELL) TEMPERATURE(C): 25 C

CALIBRATION DATA

ROTA METER | ACTUAL FLOWRATE (imin) |DEVIATION| PERMISSIBLE
PASS | NOT PASS
orpume | 1| 2 | 3 [averace DEVIATION (Vmin)

1 1.004 1.002] 1.008]  1.004 *oo PASS

15 1501 1.608| 1.505 =+ PASS

2 2.006] 2.004 2.004 +o03 PASS

25 2.502| 2,506 2 2505 0.005 + PASS

3 3.004|3.002] 3.006 i 0.03 PASS

CAL BY ;
CALIBRATION CURVE
as

ACTUAL FLOWRATE {Vmin)

00 05 10 15 20 25 a0 a5
ROTA METER OF PUMP

TP1 POLENE PUBLIC CO,LTD.
CEMENT QUALITY DEPARTMENT HEy002,56
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
. “ATE “ ALl N
CERTIFICATE OF CALIBRATIO PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023 / 002

MODEL : GILAIR - 5RP

SERIAL NO ; 15944

PARAMETER RANGE : 1-3 L/MIN

CAL DATE : 10/ JAN / 2023

MEXT DUE TIME : 10/ JUL / 2023

STRANDARD USED : AMBIENT CONDITIONS

PRIMARY FL

W STANDARI

RY CELL) TEMPERATURE ( )

CALIBRATION DATA :

ROTA METER | ACTUAL FLOWRATE (umin) [DEVIATION] PERMISSIBLE
PASS | NOT PASS

OF PUMP 1 2 3 |AVERAGE {Umin) DEVIATION (Iimin}

1 0.005 0 PASS

15 0.004 o003 PASS

2 0.004 +o0m PASS

25 0,005 + oo PASS

3 0,004 * o0z

CALBY;
CALIBRATION CURVE
a8 R [ ] 1o 1 kb
E 3
E
S s b
w7 :
3 2 | CHECKED BY ;
§ 15 | (ENGINEER / SUPE
a0 {— jo , |
g os
I
o 0 S i . i Sl — i el o |
0.0 05 1.0 15 20 25 30 35 Y

ROTA METER OF PUMP

oty e A 1 X

(SECTICR mmesra i)

TPI POLENE PUBLIC CO.,LTD.
CEMENT QUALITY DEPARTMENT Oz 003 e
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
CERTIFICATE OF CALIBRATION PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01 / 023 / 003

MODEL : GILAIR - SRP

SERIAL NO : 15845

PARAMETER RANGE : 1-3 L/ MIN

CAL DATE : 10/ JAN [ 2023

NEXT DUE TIME : 10 / JUL / 2023

STRANDARD USED : AMBIENT CONDITIONS :

PRIMARY FLOW STANDARD (DRY CELL) TEMPERATUI

CALIBRATION DATA :

ROTA METER | ACTUAL FLOWRATE (Umin) | DEVIATION| PERMISSIBLE
FASS | NOT PASS
OF PUMP 1 2 | 3 |avERAGE| (umin) | DEVIATION {¥min)
1 oo4] 1.008]1.010] 100 +oo PASS
15 +o02 PASS
2 +o03 PASS
25 +o03 PASS
3 0.005 +o03 PASS
CAL BY
CALIBRATION CURVE
b 1e | bé

CHECKED BY ;
(ENGINEER 7 SUPERVISOR
e s ke

05 | i e i | {
a. RS R et o A G APPROVED B -
0.0 085 1, 18 20 25 30 5
ROTA METER OF PUMP ON MANAGER
1 kb

ACTUAL FLOWRATE (¥min)

TPI POLENE PUBLIC CO.,LTD.
CEMENT QUALITY DEPARTMENT ROz003/08
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
CERTIFICATE OF CALIBRATION PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023 / 004

MODEL : GILAIR - SRP

SERIAL NO : 15946

PARAMETER RANGE : 1-3 L/MIN

CAL DATE - 10/ JAN / 2023

NEXT DUE TIME : 10 / JUL [ 2023

STRANDARD USED : AMBIENT CONDITIONS :

PRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE(C): 25°C

CALIBRATION DATA

ROTA METER | ACTUAL FLOWRATE (Imin} | DEVIATION| PERMISSIBLE
PASS | NOT PASS
OF PUMP 1 2 3 |AVERAGE (lfmin} DEVIATION (limin)
1 1.008] 1.005 0.008 +o03 PASS
1.5 1.506] 1.506 0.006 “+o0a PASS
2 2002] 2005 0.005 +o0 PASS
25 2510] 2508 0.006 ~+ 003 PASS
3 3008] 3005 0.005 + 003 PASS
CALIBRATION CURVE
a5 =
£ a2} t —-%
£ 25 f i
e _| |
g’ . =
g s |
T . |
3 1
2 os
2

0.0 05 10 15 20 25 30 35
ROTA METER OF PUMP (SECTION MANAGER)

1910k
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TPI POLENE PUBLIC CO.LTD. NO. 005/66

CEMENT QUALITY DEPARTMENT
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)

CERTIFICATE OF CALIBRATION

PAGE 1/1

INSTRUMENT MNAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023 / 005

MODEL : GILAIR - SRP

SERIAL NO : 15947

PARAMETER RAMGE : 1-3 L/MIN

CAL DATE : 10/ JAN / 2023

MNEXT DUE TIME : 10 / JUL / 2023

47 (RB

TPI POLENE PUBLIC CO.,LTD. NO. 007/66

CEMENT QUALITY DEPARTMENT
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)

CERTIFICATE OF CALIBRATION

PAGE 1/1

STRANDARD USED : AMBIENT CONDITIONS

PRIMARY FL STANDARD (DRY CELL) TEMPERATURE( C):

INSTRUMENT MAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023 / 007

MODEL : GILAIR - 5RP

SERIAL NO : 15950

PARAMETER RANGE - 1-3 L/MIN

CAL DATE : 11/ JAN / 2023

NEXT DUE TIME : 11/ JUL / 2023

CALIBRATION DATA :

ROTA METER | ACTUAL FLOWRATE (imin) | DEVIATION| PERMISSIBLE
PASS | NOT PASS

OF PUMP 1 2 3 RAGE|  (Umin) | DEVIATION (Umin)
1 010 1.008 + o003 PASS
15 1.508] 1.506 ~+ 003 PASS

AMBIENT CONDITIONS @

STRANDARD USED

PRIMARY FLOW STANDARD (DRY CELL)

CALIBRATION DATA :

ROTA METER | ACTUAL FLOWRATE (Umin) | DEVIATION| PERMISSIELE

PASS | NOT PASS

2 2,006 PASS
25 2.508) 25041 2.508) 2.507 .07 PASS
3 3.008 0.008 PASS
CAL BY ;
CALIBRATION CURVE
15

wn

KED BY |

W

(ENGINEER 7 SUFERVIZUR)

ACTUAL FLOWRATE (Umin)

OF PUMP 1| 2 | 3 |average| (umin) | DEVIATION (umin)
1 1.006] 1.008] 1.004] 1,008 0.006 + o0 PASS
15 4= PASS
2 + o0z PASS
25 +o.03 PASS
3 3.004] 3.008] 3.004] 3.005 + 003 PASS
CAL BY
CALIBRATION CURVE
as p —

r
mow

CHECKED BY

"

(ENGINEER 7 SUPERVISUR)
T T I

ACTUAL FLOWRATE (Umin)

! -0 0 S
0s
Dﬂ ] 05 10 15 20 25 3’0 ‘3‘5 APPROVED E|
ROTA METER OF PUMP
Fo4-84
TPI POLENE PUBLIC CO.,LTD.
CEMENT QUALITY DEPARTMENT NO. 006/66
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
CERTIFICATE OF CALIBRATION
’ > PAGE 1/1

05 | = | | |
[ : ¥
0o 05 1.0 15 20 25 30 35 APPROVED BY ; -
ROTA METER OF PUMP (SECTICM TANAGERT
1 1 b
F54-847 (R/B}
TPI POLENE PUBLIC CO.LTD - NO. 008/66

CEMENT QUALITY DEPART T
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)

CERTIFICATE OF CALIBRATION PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023 / 006

MODEL : GILAIR - 5RP

SERIAL NO : 15948

PARAMETER RANGE - 1-3 L/ MIN

CAL DATE : 11/ JAN / 2023

MEXT DUE TIME : 11/ JUL / 2023

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01 / 023 / 008

MODEL : GILAIR - 5RP

SERIAL NO : 20041202018

PARAMETER RANGE : 1-3 L/MIN

CAL DAT : 11/ JAN / 2023

NEXT DUE TIME : 11 f JUL / 2023

STRANDARD USED : AMBIENT CONDITIONS :

PRIMARY FLOY

TANDARD (DRY CELL) TEMPERATURE( C): 25 C

STRANDARD USED AMBIENT CONDITIONS

PRIMARY FLOW STAMDARD (DRY CELL) TEMPERATURE( C)

CALIBRATION DATA :

ROTA METER | ACTUAL FLOWRATE (Umin) | DEVIATION PERMISSIBLE
[PASS | NOT PASS
OF PUMP 1 2 3 JAVERAGE| (Umin) DEVIATION (limin)
1 1.004]1.002] 1.006] 1.004 0.004 *+o.03 PASS
1.5 1.508] 1.506 | 1.504 1.506 o003 PASS
2 2004 2008) 2002 2005 0.005 0.03 PASS
25 .505) 2.504 | 2.508) 2506 0.006 +o03 PASS
3 3.002|3.004| 2.006) 3.004 0.004 *+o0s PASS

CALIBRATION DATA

CALBY;
CALIBRATION CURVE

as - - - ) 11,

25
CHECKED BY

1.5 = (EMGINEERT sUPERvISLIR)

LA 1

05 §

ACTUAL FLOWRATE (limin)
M

oo 05 10 15 20 25 30 s
ROTA METER OF PUMP

ROTA METER | ACTUAL FLOWRATE (iimin) | DEVIATION PERMISSIBLE
PASS | NOT PASS
OF PUMP 1 2 3 |averace| (wmin) | DEVIATION (Umin)

1 *+ o003 PASS

15 ooz PASS

1.7 +o03 PASS

25 0.004 + PASS

3 o003 PASS

CALBY;
CALIBRATION CURVE 1

35 11 1 m

CHECKED BY ;
EMNGINE R
Ly T EE

15

ACTUAL FLOWRATE (Vmin)
]
wom o

15 20 25 30 s
ROTA METER OF PUMP (SECTION MANAGER

Lt} LR ]



TPI POLENE PUBLIC CO,LTD.
CEMENT QUALITY DEPARTMENT NO. 008,66
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
T . AL N
CERTIFICATE OF CALIBRATIO! PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMFLER
INSTRUMENT CODE : Q1300 /01 /023 / 009

MODEL : GILAIR - 5RP

SERIAL NO : 1000

PARAMETER RANGE : 1-3 L/MIN

CAL DAT : 11/ JAN / 2023

MNEXT DUE TIME : 11/ JUL / 2023

STRANDARD USED : AMBIENT CONDITIONS

PRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE( C): 25 C

CALIBRATION DATA :

ROTA METER | ACTUAL FLOWRATE (Vmin) | DEVIATION| PERMISSIBLE
[PASS | NOT PASS
OF PUMP 1 2 3 |AVERAGE] {Wenin) DEVIATION (Umin)

1 0.004 *o03 PASS

15 0.003 +o03 PASS

17 0.004 +o0 PASS
25 0.003 *oo2 PASS

3 0.004 o003 PASS

CAL BY
CALIBRATION CURVE

35 R

ACTUAL FLOWRATE (Uimin)

00 05 1.0 15 20 25 a0 as
ROTA METER OF PUMP

FE4-B4T (R/B)

TPI POLENE PUBLIC CO.LTD
CEMENT QUALITY DEPARTMENT No::01J/ce
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
CERTIFICATE OF CALIBRATION PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023 / 010

MODEL : GILAIR - 5RP

SERIAL NO : 1007

PARAMETER RANGE : 1-3 L/ MIN

CAL DAT : 117 JAN [ 2023

MEXT DUE TIME : 11/ JUL / 2023

STRANDARD USED : AMBIENT CONDITIONS

PRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE (T )

CALIBRATION DATA :

ROTA METER | ACTUAL FLOWRATE (Umin) |DEVIATION| PERMISSIBLE
PASS | NOT PASS
OF PUMP 1] 2| 3 |averace] wmin) | DEVIATION (umin)
1 1.004 0,004 + o003 PASS

15 1.505 0.005 “+ 003 PASS

17 1.704 +o0s PASS

25 2,505 0.005 PASS

3 3.004 0.004 PASS
CALBY;
CALIBRATION CURVE

35
E 3
E
=28
&
) CHECKED BY
g s 1 (ENGINEER | SUPERVISOR)
S
2 1 11 1 ki
3 v
2 os |
i
T ok Ry PR e e o P S ] :

00 05 10 15 20 25 o 35 | APPROVEDBY

ROTA METER OF PUMP (SEC

TPI POLENE PUBLIC CO,,LTD.
2 NO. 011/66
CEMENT QUALITY DEPARTMENT /
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
CERTIFICATE OF CALIBRATION PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01 / 023/ 011

MODEL : GILAIR - 5RP

SERIAL NO : 1008

PARAMETER RANGE : 1-3 L/MIN

CAL DAT : 12/ JAN | 2023

NEXT DUE TIME : 12 / JUL [ 2023

STRANDARD USED : AMBIENT CONDITIONS :

PRIMARY FLOW STANDARD (DRY CELL TEMPERATURE (C): 25 °C

CALIBRATION DATA

[ROTA METER | ACTUAL FLOWRATE (Umin} | DEVIATION PERMISSIBLE
[PASS | NOT PASS
OF PUMP 1 2z | 3 |avERAGE| (umin) | DEVIATION {Umin)
1 1.006] 1.004 ] 1.004 1.005 0.005 i 0.03 PASS

15 + o002 PASS

1.7 + 03 PASS

25 +o03 PASS

3 0.005 + 0.0 PASS

CALBY;
CALIBRATION CURVE

* 1 AR bt
E 3 -
E
2 25
E p—
2 2 ! CHECKED BY
£ s (ENGINEE EE
&
a 1 12 1 kE
2 2.
B
2

00 0s 1.0 15 20 25 30 s
ROTA METER OF PUMP

TPI POLENE PUBLIC CO.,LTD. NO. 012/66
CEM QUALITY DEPARTMENT & /
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
b "ATE "ALIBR/ N
CERTIFICATE OF CALIBRATIO! PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300/ 01/ 023/ 012

MODEL : GILAIR - SRP

SERIAL MO : 1008

PARAMETER RANGE : 1-3 L/MIN

CAL DAT : 12 [ JAN | 2023

NEXT DUE TIME : 12 f JUL / 2023

STRANDARD USED AMBIENT CONDITIONS :

PRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE >): 28°C

CALIBRATION DATA

ROTA METER | ACTUAL FLOWRATE (imin}) |DEVIATION| PERMISSIBLE
PASS | NOT PASS
OF PUMP 1 2 3 (¥min) | DEVIATION (Vmin)
1 1.003 +o PASS

15 1.504 + 003 PASS

1.7 1.708] 1.701 | 1.704] 170 -+ 0.03 PASS

25 2503 +o03 PASS

3 3.004 *o03 PASS
CALBY :
CALIBRATION CURVE

as |
] ! =
E
=25 --—‘
g 2 s | CHECKED BY
§ 1.5 X (ENGINET=
7 2.
B osf
2 ol .

oo 05 1.0 1.5 20 28 an as APPROVED BY

ROTA METER OF PUMP (SECTICHT MANAGER)

O NI N3



F54-847 (R/B)

T OLENE PUBLIC C "D, POLENE PUBLIC COLLTD.
@ (.E.I\ll’::"ilugl :‘l,‘;"i‘\lrs']lll::'lf\(k T 3:;TNT NO..013/66 @ Cg)li:i!\'{'])'[(fl?Fl,l'r\" DEPARTMENT NOzoLr/ee
PRODUCT CONTROL 3 SECTION (ENVIRON) AL PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
CERTIFICATE OF CALIBRATION PAGE 1/1 CERTIFICATE OF CALIBRATION PAGE 1/1
INSTRUMENT NAME - WORKING AREA DUST SAMPLER INSTRUMENT NAME - WORKING AREA DUST SAMPLER
INSTRUMENT CODE : @1300/ 01/ 023 /013 INSTRUMENT CODE : Q1300 / 01/ 023/ 017
MODEL : GILAIR - 5RP MODEL : GILAIR - SRP
SERIAL NO : 1010 SERIAL NO : 20071202002
PARAMETER RANGE : 1-3 L/MIN PARAMETER RANGE : 1-3 L/MIN
CAL DATE : 12 / JAN [ 2023 CAL DATE : 137 JAN / 2023
MEXT DUE TIME : 12 / JUL / 2023 MNEXT DUE TIME : 13/ JUL / 2023
STRANDARD USED : AMBIENT CONDITIONS : STRANDARD USED AMBIENT CONDITIONS :
PRIMARY FLOW STANDARD (DRY CELL) TEMPERATUR 5BC FRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE (C}: 25°C
CALIBRATION DATA CALIBRATION DATA
ROTA METER | ACTUAL FLOWRATE (Umin) | DEVIATION| PERMISSIBLE ROTA METER | ACTUAL FLOWRATE (Umin) | DEVIATION] PERMISSIBLE
[PASS | NOT PASS PASS | NOT PASS
OF PUMP 1 2 3 {Wmin) DEVIATION (Mmin) OF PUMP 1 2 3 |AVERAGE (Utmin} DEVIATION (limin}
1 1.010]1.002| 1.008] 1.007 0.007 + o023 PASS 1 1.010] 1.006] 1.002] 1.006 0.006 *+o03 PASS
15 1.508] 1.506] 1.504] 1506 -+ PASS 15 1.504] 1.506] 1.510 0.007 *oua PASS
2 2| 2.004] 2005 +o PASS 2 0] 2.006| 2.002 0.006 *o03 PASS
25 2505|2508 2.502]) 2.505 0.005 _‘ PASS 25 2,508 | 2.504 | 2.508 0.007 i PASS
3 3004 | 3.006] 3.008] 3.006 + o003 PASS 3 3.004| 3.006] 3.008 0.006 + PASS
CAL BY ; CALBY ;
CALIBRATION CURVE . __ CALIBRATION CURVE —_
35

1, 1..bk s : 19, L b

w

m
o
]
n

CHECKED BY CHECKED BY ||

w

(ENGINI { SUPERVISOR) (ENGINEER T SUPERVISOR)

12,00 k8

12 5.0k

=
e
o

ACTUAL FLOWRATE (Umin)
a o

ACTUAL FLOWRATE (Umin)
@

>

APPROVED BY

0.0 05 10 15 20 25 30 a5 00 05 10 15 20 25 30 35
ROTA METER OF PUMP ROTAMETER OF PUMP
F54-847 (RB)
TPI POLENE PUBLIC CO,LTD. TPI POLENE PUBLIC CO.LTD.
NO. 016/66 = > NO. 018/66
CEM QUALITY DEPARTMENT / CEMENT QUALITY DEPARTMENT /
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL) PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
CERTIFICATE OF CALIBRATION 'E ‘ R AL 10N
A PAGE 1/1 CERTIFICATE OF CALIBRATIO PAGE 1/1
INSTRUMENT MAME : WORKING AREA DUST SAMPLER INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 /01 /023 /016 INSTRUMENT CODE : Q1300 / 01/ 023 /018
MODEL : GILAIR - 5RP MODEL : GILAIR - 5RP
SERIAL NO : 20071202001 SERIAL NO : 20071202003
PARAMETER RANGE :1-3 L/MIN PARAMETER RAMGE : 1-3 L/MIN
CAL DATE : 12/ JAN / 2023 CAL DATE : 13/ JAN / 2023
NEXT DUE TIME : 12 / JUL / 2023 NEXT DUE TIME : 13 / JUL / 2023
STRANDARD USED : AMBIENT CONDITIONS : STRANDARD USED AMBIENT CONDITIONS :
PRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE { G ): 25°C PRIMARY FLOW STANDARD {DRY CELL) TEMPERATURE { € ): 25 C
CALIBRATION DATA CALIBRATION DATA :
ROTA METER | ACTUAL FLOWRATE (iimin} |DEVIATION| PERMISSIBLE ROTA METER | ACTUAL FLOWRATE (limin) |DEVIATION| PERMISSIBLE
PASS | NOT PASS PASS | NOT PASS
OF PUMP 1| 2 | 3 |average| (umin) | DEVIATION (umin) OF PUMP 1213 (umin) | DEVIATION (ifmin)
1 1.004 + 003 PASS 1 + 003 PASS
15 + o0z PASS 15 + o002 PASS
2 +o03 PASS 2 + o003 PASS
25 2504 2504| 2.508] 2.508 +o02 PASS 25 0.004 + o0 PASS
3 3.00 3.004 0.004 *+o0 PASS 3 3.008] 3.002 3.008] 3.005 + o0z PASS
CAL BY
CALIBRATION CURVE CALIBRATION CURVE
{TECHNICTAN]
35 35 @

- e
E o2 £ a3 &
£ 25 £ -
£ CHECKED BY K CHECKED BY ;
g 3 2
£ 15 LIS - e N <A SANSR =S | (ENGINEER T SO e £ 15 R | BT i 5 S — | (ENGINEER | SUPERVISUR)
ki ' 5 I
£ ] G2 S ERT L VY : . G ST e ) (3..1..088
B os | ! : : | 2 os 4 | i ! 1 1 |
2 .1 | | . | | il
00 05 10 15 20 28 30 35 | APPROVEDEY 00 05 10 15 20 25 30 35 | APPROVEDBY;
ROTA METER OF PUMP (SECTION b SER) ROTA METER OF PUMP {SECTION MANAGER)

d2.a 1



F54-847 (R/B)

TPI POLENE PUBLIC CO.,LTD.

CEMENT QUALITY DEPARTMENT NO;:019/66
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)

F54-847 (R/B)

CERTIFICATE OF CALIBRATION PAGE 1/1

TPI POLENE PUBLIC CO.,LTD.

CEMENT QUALITY DEPARTMENT NOh2L/68
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)

CERTIFICATE OF CALIBRATION PAGE 1/1

INSTRUMENT MAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023/ 018

MODEL : GILAIR - 5RP

SERIAL NO : 20071202004

PARAMETER RANGE : 1-3 L/MIN

CAL DATE : 13/ JAN J 2023

NEXT DUE TIME : 13/ JUL / 2023

STRANDARD USED : AMBIENT CONDITIONS :

PRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE(C): 25C

INSTRUMENT MAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023 / 021

MODEL : GILAIR - 5SRP

SERIAL NO : 20180201017

PARAMETER RANGE : 1-3 L/MIN

CAL DAT : 16 / JAN [ 2023

NEXT DUE TIME : 16 / JUL / 2023

CALIBRATION DATA :

STRANDARD USED AMBIENT CONDITIONS :

PRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE( C )

CALIBRATION DATA

ROTA METER | ACTUAL FLOWRATE (min) | DEVIATION| PERMISSIBLE
PASS /| NOT PASS
OF PUMP 1 2 3 |AvERAGE|  (Umin) DEVIATION (Uimin)
1 1.004] 1 1.006 0.006 *+o03 PASS
15 1.508| 1.505] 1.504 1.806 0.006 __f-ﬁ.GJ PASS
2 2,005 *oos PASS
25 2,505 *+ona PASS
3 3.006 o003 PASS
LR -
CALIBRATION CURVE
[TECHNICTAN]
35 15 , % bé

25
CHECKED BY
(ENGIM / SUPERVISOR)
1 12 , 1 kb

=
n

ACTUAL FLOWRATE (Uimin)}
P

APPROVED BY |

o
o
o

10 15 20 25 o as
ROTA METER OF PUMP (SECTION MANA

E I

F54-847 (R/B)

TPI POLENE PUBLIC CO.LTD.

PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)

ROTA METER | ACTUAL FLOWRATE (imin} |DEVIATION| PERMISSIELE
PASS | NOT PASS
OF PUMP i 2 3 |AVERAGE {lfmin} DEVIATION (Ifmin)
1 1.000] 1.004] 1.002] 1,002 0.002 PASS
15 0,003 PASS
2 0.002 PASS
25 0.002 PASS
3 0.003 PASS
CAL BY
CALIBRATION CURVE
18 ! e
E 3 1
E |
= 25 e
& I
3 2 o CHECKED BY
s ! (EnGIn I
3
o A | 1k 1 . bb
3 | 6. |
Bos
% ol ! 1 RS RO oA [ o Bt | =|
00 05 10 15 20 25 an a5 | APPROVEDBY
ROTA METER OF PUMP (SECTION MANAGER

16, 1 , b

@ CEMENT QUALITY DEPARTMENT NG G20/6e)

CERTIFICATE OF CALIBRATION

847 (R/B)

TPI POLENE PUBLIC CO.LTD.
CEMENT QUALITY DEPARTMENT ND#0z/06
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
CERTIFICATE OF CALIBRATION PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01 / 023 / 022

MODEL : GILAIR - 5RP

SERIAL NO : 20160201018

PARAMETER RANGE : 1-3 L/MIN

CAL DAT : 16 / JAN [ 2023

MNEXT DUE TIME : 16 f JUL / 2023

STRANDARD USED : AMEBIENT CONDITIONS

PRIMARY FLOW STAMDARD (DRY CELL) TEMPERATURE (C): 25°C

CALIBRATION DATA

PAGE 1/1
INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023 / 020
MODEL : GILAIR - SRP
SERIAL NO : 20071202005
PARAMETER RAMGE : 1-3 L/ MIN
CAL DAT : 13 / JAN J 2023
MEXT DUE TIME : 13/ JUL / 2023
STRANDARD USED : AMBIENT CONDITIONS :
PRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE( C ) :
CALIBRATION DATA
ROTA METER | ACTUAL FLOWRATE (imin) | DEVIATION PERMISSIBLE
[PASS | NOT PASS
OF PUMP 1 2 3 {¥min) DEVIATION (Vmin)
1 1,006 1,004 0.004 + 003 PASS
15 1.502]1.504] 1.505 + o003 PASS
2 z008|2.004] 2004 +o03 PASS
25 2.505| 2.508] 2.502| 2.505 0.005 + 0.3 PASS
3 1| 3.002|3.008] 3.004 0.004 +o03 PASS
CALBY ;
CALIBRATION CURVE
35
E 3
E
= 35 2
E 2 CHECKED
E s b ! (ENGT I, )
g T
| - : | &, 4 b
g os i 1
G
- o | - 1 FSERA] SNl e |
00 08 10 15 20 25 30 as | APPROVEDBY -
ROTA METER OF PUMP (SECTION MANAGER)

13 1 ke

ROTA METER | ACTUAL FLOWRATE (imin) | DEVIATION PERMISSIBLE
PASS | NOT PASS
OF PUMP 1 2| 3 ERAGE| (Vmin) | DEVIATION (Umin)
1 0.001 *+ o003 PASS
15 * ooz PASS
2 2,00 + o003 PASS
25 2501|2501 | 2502 2501 +0.03 PASS
] 3.000| 3.002] 3.004| 3002 o0 PASS
CALBY ;
CALIBRATION CURVE
35 —
3
25
CHECKED B

(ENGINEE

(£

ACTUAL FLOWRATE (Umin)

0 — T —— = ’
00 05 10 15 20 25 30 a5 | APPROVEDBY]
ROTA METER OF FUMP (5€CT

LS I 1




TPI POLENE PUBLIC CO.,LTD.
* NO. 023/66
CEMENT QUALITY DEPARTMENT 0 /
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)

CERTIFICATE OF CALIBRATION PAGE 1/1

TPI POLENE PUBLIC CO.LTD.
NT QUALITY DEPARTMENT NOyO=o/e8

CEME!
@ PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)

CERTIFICATE OF CALIBRATION PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE - Q1300 /01 /023 / 023

MODEL : GILAIR - 5RP

SERIAL NO : 20160201018

PARAMETER RANGE : 1-3 L/MIN

CAL DAT : 18 [ JAN [ 2023

NEXT DUE TIME : 16 / JUL / 2023

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01/ 023 / 025

MODEL : GILAIR - 5RP

SERIAL NO : 20180201021

PARAMETER RANGE - 1-3 L/MIN

CAL DAT : 16/ JAN | 2023

NEXT DUE TIME : 16 / JUL / 2023

STRANDARD USED : AMBIENT CONDITIONS :

PRIMARY FLOW STANDARD (DRY CELL)

CALIBRATION DATA

STRANDARD USED : AMBIENT CONDITIONS

PRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE('C): 25C

CALIBRATION DATA :

ROTA METER | ACTUAL FLOWRATE (Umin) | DEVIATION PERMISSIELE
PASS | NOT PASS
OF PUMP 1 2 3 |AVERAGE {lfmin}) DEVIATION (Wmin)
1 1.04 1.002 0.002 i PASS
15 1.5 1.501 0.001 +0.0s PASS
1.7 0.001 +ao PASS
25 0.002 = PASS
3 3.001]3.001|3.002] 3001 0.001 +o PASS

=

ROTA METER | ACTUAL FLOWRATE (Umin) |DEVIATION| PERMISSIBLE
[PASS | NOT PASS

OF PUMP 1 2 3 |AVERAGE (¥min) DEVIATION (limin)

1 1.001| 1.002] 1.000 0.001 +om PASS

15 1502 1.501 | 1.502] 1502 0.002 + o003 PASS

2 2001|2002 2001 0.001 *oum PASS

25 *ooz PASS

3 + 0.3 PASS

CAL BY ;
CALIBRATION CURVE
(TECHNICIAN)

35— - — 16 b
= ; [ | |
£
S s
g 2 CHECKED BY
3 15 {ENGINE
T
g, ¥ 16, 1 b
=]
2
2

os 1.0 15 20 25 EL as

00
ROTA METER OF PUMP (SECTIC i

- e T
TP1 POLENE PUBLIC CO.LTD. NO. 024/66

T QUALITY DEPARTMENT

@ PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
CERTIFICATE OF CALIBRATION

PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01 / 023 / 024

MODEL : GILAIR - 5RP

SERIAL NO : 20160201020

PARAMETER RANGE : 1-3 L/MIN

CAL DAT : 16 / JAN [ 2023

NEXT DUE TIME : 16 / JUL / 2023

STRANDARD USED : AMBIENT CONDITIONS :

PRIMARY FLOW STANDARD (DRY CELL) TEMPERATURE('C )

CALIBRATION DATA

ROTA METER | ACTUAL FLOWRATE (/min) | DEVIATION PERMISSIBLE
[PASS | NOT PASS
OF PUMP 1 2 i |AVERAGE {Vmin) DEVIATION (Vmin)

1 1.001 *+o0: PASS
15 1.502 + o003 PASS
1.7 17011701 704 1.702 0.002 _‘ 0.03 PASS
25 250 0.00 + o0 PASS

3 3.004| 3.002 0.002 + o003 PASS

CAL BY
CALIBRATION CURVE

as

ACTUAL FLOWRATE (Vmin)
e i e
o ;o= mom o ow

10 15 20 25 a0 as
ROTA METER OF PUMP

o
=1
=

CAL BY
CALIBRATION CURVE
TTECHMNIGIAN]

s - 14 {6
® 4

E

3 5 [ 3

=

5 Fl CHECKED BY

g 15 (ENGIM IR}
g

5o LI T
Bos I

2

00 05 10 15 20 25 30 a5 | APPROVEDBY;
ROTA METER OF PUMP (SECTION MANAGER)

Ih o 1 b8
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification | Date of [Due date of | Remark
No. Calibration | Calibration
Stack
1 [Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E22-08038 22 Aug 22 21 Aug 23 -
Particular Matter (PM,,) USA. 0803018
Hydrogen Chloride
Lead
Cadmium
Mercury
Dioxin
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 650522 15 Aug 22 14 Aug 23 -
Oxide of Nitrogen as Nitrogen Dioxide 2376344
Ambient
1 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 22-ACT-406 1 Jul 22 30 Jun 23 -
(Acoustic Calibrator) 73249 Co.,Ltd.
2 |Sound Level Meter Laeq 24 hours' Lamae Laso Larson Davis LxXT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 24 -
0005394 Co.,Ltd.
3 |Sound Level Meter Laeq 24 hours' Lamae Lago Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr 22 31 Mar 24 -
0005395 Co.,Ltd.
4 |Sound Level Meter Laeq 24 hours' Lamae Lago Larson Davis LxT2 Innovative Instrument 22-ACT-105 11 Feb 22 10 Feb 24 -
0005396 Co.,Ltd.
5 |Sound Level Meter Laeq 24 hours' Lamae Laso Larson Davis LxT2 Innovative Instrument 22-ACT-035 21 Jan 22 20 Jan 24 -
0005398 Co.,Ltd.




List of Instruments Certification for Water Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH6 5 Jan 23 4 Jan 24 -
HAODO081 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TW1 5 Jan 23 4 Jan 24 -
HEOH0003 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 23CHT 5 Jan 23 4 Jan 24 -
HC0J0016 (Thailand-Japan)
4 [pH Meter anudunsa-ang (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
gauunnii(Temperature) 1231155210 Ministry of Industry, Thailand
5 |lon Selective Electrode Meter Orion Star A214 / Science Tech Co.,Ltd. FT005/22 23 Aug 22 22 Aug 23 -
(ISE) X36836
6 [BOD Incubator Biochemical Oxygen Demand (BOD) UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 -
(UAE.WAO.018/2551) (Thailand-Japan)
7 [BOD Incubator Biochemical Oxygen Demand (BOD) Arco UR-1320 / Technology Promotion Association 23TM372 11 Apr 23 9 Apr 24 -
(UAE.WAQ.006/2553) (Thailand-Japan)
8 [Analytical Balance gﬂﬁuttaﬂ%ﬁu (Oil & Grease) Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 7 May 25
(Repeatability 0.1 mg) C117635043 Ministry of Industry, Thailand
9 [COD Reactor Flafl (COD) Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2312-0342 10 Mar 23 9 Mar 24 -
(Heating Block) H0185001
10 |Analytical Balance ‘UaﬂLL%dLL‘muaaszuﬁ (TSS) Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Repeatability 0.01 mg) veufsazanefionun (TDS) C009071872 (Thailand-Japan)




List of Instruments Certification for Water Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of | Remark
No. Calibration | Calibration
Water
11 [Hot Air Oven mam%qﬁy’wum (TS) Memmert UF55/ Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
B216.1666 (Thailand-Japan)
12 [Digestor Unit iy (TKN) FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
13 |Distillation Unit FaLdu (TKN) FOSS KT8100 / FOSS South East Asia 6623 25 Jul 22 24 Jul 23 -
(Kjeldahl Method) TECATOR 91889052
14 |Conductivity Meter AMLAY (Salinity) SI Analytics Lab955 / DKSH Technology Limited C24230059 16 Mar 23 14 Mar 24 -
16300356
15 |UV-VIS Spectrophotometer WoanleSamun (Total P), & (Colon), Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24
ulnstauiavan (Total N), Technologies MY 15410009
16 |UV-VIS Spectrophotometer Fawnn (Sulfate) Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5 Jan 24 -
2021-064
17 |Turbidity Meter Turbidity Oakton T100IR / Technology Promotion Association 22CH1184 5 Sep 22 4 Sep 23
1120501017 (Thailand-Japan)
18 |Gas Chromatrography - asUsEnoudun3dszmedie (VOCs) Agilent System ID: CN17100005 Agilent Technologies (Thailand) Certificate of 24 Apr 23 22 Apr 24
Mass Spectrometer (GC-MS) Technologies Intovu 9000 (G3950A) / CN17100005 Co.,Ltd. System Qualification
5977B MSD (G7077B) / US1715M030 GSMS-0Q
19 |Inductively Coupled Plasma wan (Fe) Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 30 Nov 22 29 Nov 23 -
(IcP) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
20 |Cold Vapor Atomic Absorption Usen (Mercury) Milestone DMA-80 / Sithiporn Associates Co.,Ltd. Service Protocol 18 Nov 22 17 Nov 23 -
Spectrophotometer (CVAAS) 11030982 Report




List of Instruments Certification for Water Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of | Remark
No. Calibration | Calibration
Water
21 |Cold Vapor Atomic Absorption Analytik Jena FarEast Maintenance 2 Feb 23 1 Feb 24
Usen (Mercury) Analytik Jena mercur DUO plus / Protocol -
Spectrophotometer (CVAAS) K170A0153 Thailand Ltd.
22 [Incubator lnanosunuaiiSeiavun Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
(Coliform Bacteria) V615.0187 (Thailand-Japan)
23 [Incubator fifalndnesununiise Memmert IPP 260 / Technology Promotion Association 23TM729 27 Apr 23 25 Apr 24 -
(Fecal Coliform Bacteria) V618.0033 (Thailand-Japan)
24 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM764 27 Apr 23 25 Apr 24 -
1421.0121 (Thailand-Japan)
25 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 9 Dec 22 8 Dec 23 -
C236754745




Envi Equipment Service Co., Ltd.
110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales{@envi-ces.com

Certificate No. : E22-08038
Page :1ofé

CERTIFICATE OF CALIBRATION

Customer United Analyst and Engineering Consultant Co., Ltd.

81 Soi L 41, Sukh it Road, Bangchak, Phr
Bangkok 10260

Address

Description of Equipment Console meter

Manufacturer Apex Instrument

Model Number XC-572-¥

Serial Number : ORO3018

1D/ Control No. R

Envi Conditi ¢ Temp (25£2)°C
Humidity (50 £ 15) % RH

Cal. Dute 22/08/2022

Issuc Date 221082022

Calibration Method or Calibration Procedure Used
LIS EPA Method (Uinited State Frvironmental Protection Agency)

This certificate is traccable to natsonal standard, which realize the unsts of sccording to the

System of Units (15}
Result of Calibration

This certificate may no be reproduced other thas in full except with prior Writlen appeoval of the Technical Masager, Envi Equipant
Service Company Limited.

These reported aof are by & coverage fixctar of k=2, providing a 9% confidence level

Calibrated by Approved by

wnaslununu

Certificate No. :
Page :

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Meter Console Information Calibration Caonditions
Console Model X 01:25 |
STV
Number NC-572-V Date Time 22/08/2022 M Std Temp 293 K
0803018 Catmion E22-08038 Std Press | 760 | mm Hg
: Reference No. |
R Barometric
SK25EX Pecasiis T55.24 mmHg Ki 0.386 |
Calibration | s
00002780 Meter Gamma 0,999 = Console Leak CHSL PASS
Calibration Daty
Run Time Metering Console Calibration Meter
Outle
DGM t Oatlet Outlet Outlet
Vi Vi
Orifice | Yolme Volume | Temp olume olume Temp Temp
L
Initial Final ""I"“ Final | Initisl | Final | Initial | Final
(Vi) (V) (i) | (tad) (Vwi) (Vwi) (tui)
m’ m' °C 'C m’ m* o
8981510 | 8982910 | 29 29 | 90.45264 | 9058792 24 24
898.2910 | 8984310 | 29 20 | 90.58792 | 90.72354 24 24
H98.4420 £98.5820 29 29 'N'l TI4IE | MLE6IZ6 24 24
R98.5820 §98.7220 20 29 HWLE6926 | DLO03I9E 24 24
8987330 | §99.0130 | 29 29 | 9101454 | 91.28308 25 25
899.0130 | 8992930 | 29 29 | 9128308 | 91.55118 25 25
899.31 ‘U §99.5910 9 9 9156906 | 91.83630 25 25
899.5920 £99.8720 il 29 9183630 | 9210288 15 5
#99.8850 | 900.1650 | 30 30 | 9211486 | 9237984 |
B.67 WL 900.1650 900.4450 o 30 92.37984 | 9264466 2 24

wnaslununu

Meter Console Information

EES

Certificate No. :
Page : 3of6

08038

Calibration Conditions Factors/C

5‘:‘;‘”‘;:"““ XCSV || Date | Time | 22082022 |SidTemp | 293 | K
::':;ﬁ""" 0803018 E:Jr’:::::';m | E22-08038 | Std Press | 760 | mm g |
2:3':';:"‘" SK2SEX m:‘::“‘ ) -: 7524 | mmbig | | Ko 0.386
m::b's:rhl DODOZTEN :;’:::::I::m. | 0.999 Console Leak Check PASS

Calibration Data

Resulis

Standardized Data Dry Gas Meter
Calibration Factor Flowrate i
|_Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 mlmin Variation
(Vi) | (Quisat)) | (Vi) | (QWia)) | (YD (AY) (Qsioom) (AHg) (&Hg)
m* m rmm | m¥min m'/min mm Ha0
037 | 0.0n2 | ooz [ases | ooz | ooz 41530
0.137 | 0012 | 0012 | 0967 0.014 0.012 41.946
..Ij.!i | [LXUIES .0[I1" E 0,961 T :NHI;_ - :III_I" 30814
0018 -lr.m' 0.959 B IF.E'- | 0.017 39.855
002l 0.020 0954 ooz | 0020 44.587
0.021 0020 | 0953 0,000 0.020 44.620
0028 0027 | 0947 0005 0,027 44.426
0027 | 0945 | 0008 | 0027
0.032 | 0.030 0937 -0.01 ‘ | l‘i.IIJ'II
0.032 | 0.030 | 0.937 -0.016 | 0030

Note:

EES

0,952 | ¥ Average

For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is £0.02.

For £Hg, orifice pressure differential that equates to 0.75 cfm (0.0212 m"/min) at standard IL'mpmMm and
pressure, acceptable tolerance of individual values from the average is £0.2 inches (5. Imm) Hy0. =

Lanms'lumu "

Certificate No. : E22-08038
Page : 4of6

Meter Console Infrmation FabioruCoRrirshns
1 [ 1
| |
Console Model | y0 o7y y Time 220872022 | 01:28 Std Temp | 293 K
Number M
Console Serial | Calibration 3503 | F |
| Nomber | e _Reference No. | b .. i TW_ .l_mTHE.
DGM Model R Barometric |
25| 75 i K 0.
Naxibir SKISEX Presiie | 524 | mmHg ‘ ! 386 |
DGM Serial | Calibration |
| | :
Nember [ 00002780 Meter Gamma | 0.999 | Console Leak Cheek | l’f‘f
| Calibration Date 22-8.2022 Calibration Reference No: E22-08038
Meter Gamma vs Flowrate
0.980
0.970
e u.%‘s\\
=
= 0.960
g 0.960 ——Gamma Y
S = Max Allow ¥
: 0.954 Min Allow Y
= 0950
0.946
0.940
0.937
0.930 FERT IECRSIE [ | ! :
0000 0005 0010 0015 0020 0025 0030 0035
Flowrate Standardized & Corrected (m*/min)
Consale Serial: ORO3018 Coasale Model:




ENTEECIH Calibration Certificate

iwh
koo Certificate No: G 650522
Centificate No. : E22-08038 Date of issue :  16-Aug-22
Page : Sofé
b i el 3 i
= s Testo 3506
Console Model . § " 01:28 Instrument model
Naimbis XC-872-V | Date | Time 220082022 | o Std Temp 293 K Instrumentserialno. @ 02376344
Console Serial || Calibration 1D no. or control no. 1 UAEEMAZ.113/2555
0803018 E22-D80; Std P 760
Number S | No. iR b Prew ¥ | mEg Manufacturer : Testo SE & Co. KGak
DGM Model onspy | | Barometric [ i
| Probe description
Rukabir SKISEX | | b are 755.24 mmHg | | Ki 0.386 i pt
DGM Serial || Calibration
Number . 00002780 | | Mhter Gamma 0.999 | | | Console Leak Check | PASS Probe serial y &
' B Customer name :  UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Customer address :+ B1 500 UDOMSUKALSUKHUMVIT ROAD,BANGCHAK PRAKANONG BANGKOK 10260
Calibration Date Calibration Reference No:  F22-08038
| Total pages of certificate : 3 Pages
Receiving no. + 222833
Meter Pressure vs Flowrate Receiving date. t o M-Aug-22
Parameter of callbration :  Gas Calibration(Cwygen 2,498,10.00,21.00 %vol, Carbon Moncwdde 80.97,309.9,1003 ppm,
o Mtrogen Diaxide 10.19,80.92,202.2 pom, Nitric Cwide 30,08,150.9,320.6 ppm,
isedd Sulphur Dicxide 50.04,100.9,601.1 ppm)
0.035 Condition of UUC. £ Used
| Ambient condition s Al of the Measurment ware caried out the stabiized labotary
o i | Temperature 23 45 °C
E: 0,025 I Humidity + 55 & 15 %RH
E E CaNbration phaca . 172 S 47 Yaek 48, Laksi, Bangkok 10210
§= 00m
a8
23 017 Calibration procedure no. :  WI-CL-28-C
£ E oms
| &% | Aok The calibration certificate expandead uncertainty of measurement is staled as the standard uncertainiy of measurent
LA Multiphed by coverage factor k=2, which for & normal distribution camesponas [0 & coverage probatiity of approxmately 95%.
| This cartificate & applied anly to ftem undear fest Emaronmental condition.
| This Caltration Gertificate may not be repordced other than in fial Excapt with the permission of the ssuing laboratory.
0.000 Caltation certificates withoot signature and seal ot vasicl
0.000 20,000 40,000 60000 £0.000 100,000 This calibration certificate documents are tracebiity fo national standards, which realize measurement according (o the
Internabional System of Units (SIL
DGM Orifice AH (mm H20) Date of calibration t o 15-Ag-22
e o - Lﬁﬁ
Calibration Technician Tecl nager
FM-CL-09-C Rev 8 Page lof3 Issued Date 26/02/16
'
Entech Industrial Solution Co.Ltd, § !Q@aﬂs‘lﬂmﬂu
17/121 Soi Nesmwongwan 47 Yaok 48, Toongsonghon. Laks. Bangkok 10210 THALAND Tel 0-2779 Calbrationtiontech.c

Tax ID: 0105536035501  wwwentecho

ENTECH Calibration Certificate

Certificate No.: G 8650522

Certificate No. : E22-08038
Page : 6of6
Standard References (Table 1)
THERMOCOUPLES SYSTEM CALIBRATION Standard Certificate No. Vendor Due date
Creygen ( 02 ) 2498 % Vol 4219/21 Linde 30-Sepr25
Sampling System Equipment lnfo Calibration Conditions Cygen { 02 ) 10.00 % Vol 245319 Linde 18-04-23
| a i Creygen ( 02 ) 21.00 % Vol 2426/19 Linde 16023
e 20 Date mp 2 | Carbon manawide ( CO ) 80.97 ppm W42 Linde 24-Jur23
| Console Serial Number Calibration Reference No. [E22-08038 Carbon monadde { €O ) 309.9 ppm 280321 Linge 2-Jun-23
| DGM Model Number SKISEX i DIGICON o) DRIEKOQE [ 1) 9 S i Hrwle o s
| - — Nitrogen Dicodde ( NOZ ) 10.19 ppm BN Linde 02-Aug-23
| DGM Serial Number 00002780 Serial Number 183169105 Mitrogen Dicaide ( NO2 ) 80.96 ppem 3240021 Linde 26-un-24
Meter Box Model Number JENCO 765 KF Nitrogen Dicodde ( NO2 ) 202.2 ppm 323921 Linde 20-)u-23
e — Nitric Crddle ( NGO ) 30.08 ppm 5G510068 Mt 13-Jun-24
Meter Box Seris] Number JC 16095 - Il Hitrc Crade ( NO ) 150.9 ppm 2857721 Linde w3
Hitric Owdde [ NO ) 320.6 ppm 2044(21 Linde 02-)u-23
R B R G Ry . e, G s, | e D (102 1003 o P e oo
Sulphur Digxide { 502 ) 100.9 ppm 4942/20 Linde 20-Now-22
Console Thermocouple Simulator Sulphur Diedde { 502 ) 601.1 ppm 3204721 Linde 20-Jui-23
. T O =
Channel and | Meter Box Channel Tem pcnllur? E‘tldllls {°C) ‘Measured room conditions
testpoint | 180 | 250 | 380 | 930 | 1490 | 260.0 | 3710 | 482.0 | 593.0 | 816.0 | 10380 Temperatwre 1 236 C Humidity : 566 %AH Pressure © 10153 mbar
Stack -16.0 | 250 | 380 | 93.0 | 150.0 | 259.0 | 371.0 | 482.0 | 593.0 | 8150 | 1037.0 Calibration conditions
| <160 | 250 380 93.0 150.0 Gas Temperature : 23 °C Fowrate : 1,200 mi/min Gas pressure 10219 mbar
1 = Calibration Results Before Adjustment  (Table 2)
| -160 | 250 | 380 | 930 | 1500 L
T Standard Maan of Uncertainty
| -16.0 | 250 | 380 | 93.0 | 150.0 Parameter of Standard Error
. — Values uuc 1)
6.0 | 250 | 380
= 02 (%Vol) 2498 253 0.032 0.20
02 (Fhvol) 10.00 985 -0.14 0.40
Tolerance Range 02 (%Vol) 21.00 2108 0.08 0.80
Stack & 1.50%  Absolute Meter + A*C CO (ppem) BO.57 B0 -0.97 30
Probe £ 30°C Exit + 20°C €0 (ppm) 309.9 305 -9 60
Filter + 30°C 0 (ppm) 1003 993 -10 12
*NO2 (ppm) 10.19 78 239 1.5
NOZ (ppm) £0.96 744 6.56 8.0
NOZ (ppm) 022 1908 114 12
MO (pom) 30.08 5 -5.08 80
KO (ppm) 150.9 140 -10.9 80
NO (ppm) 3206 298 226 12
502 (ppm) 50.04 % 404 60
502 (ppm) 100.9 £ 59 60
502 (ppm) 6011 640 89 13
FAMCL-09-C Rev.8 Page20f3 Issued Date 26/02/16

eneslumu Entech ndustal Soon CoL 1 _ —__snanslumauny

17/121 Soi Ngamwongwan 47 Yask 48, Toongsonehons. Lakal, Banghok 10210 THAILAND Tel, 0-2779-B888 Caltration@entech
Tax D D105S36035501  www.entechco.th




INNOVATIVE INSTRUMENT CALIBRATION LA

ENTECIH Calibration Certificate \ TN o T M e —

= 043 15, SO0 SUNTINAKORN 11 TAMBON BANG KA.

[P —r—————

S ARG PHL] SAMUT PRAKAN FROVINCE 10540

Certificate No.: G 650522

TEL IG-S860- 1 FAX: (60K-21 167140 o .
Page2of 2
22 ACT=
Calibration Results After Adjustment  (Table 3) eate No : 22-ACT-406
Standard Mean of Uncartainty Request No : Req-2022-1080
Parameter of Standard Errar ;
Valuse uuc £ Sound pressure level Calibration Results : Without Adjustment
2,498 Calibration Range ‘Without Adj (dB) Adj (dB) Uncert Acceptance limit
10.00 {dB) Measured Error Measured Errar (£dB) Class | { +dB)
94.dB / 1000 Hz 93.82 -0.18 - - a1l 0.25
114 dB / 1000 113.81 019 - - (1A ]] 025

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) |  Ervor (%) (£ %) Class 1 ( £ %)
94 dB /1000 Hz 1000.00 0.00 - - 010 070
10 3 114 dB / 1000 Hz 1000.00 0,00 - - 010 070
601 13

Remark : 1 ool 1 Shvel. , 1 prnal/mol = 1 pp

* Calibrations marked Not TISI Accredited “in this Certificate have been included for completeness.”

Total Harmonic Distortion plus Noise of Sound pressure level (THDHN %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
End of Report ) Measured (%) Measured (%) (£%) | Class1(+%)
94 dB / 1000 Hz 0.17 - 040 25
114 dB / 1000 Hz 0.04 - 040 25
Note :

Acceptance limit was IECH0942:201 7 Cla

+ The calibr

mecrupbons velums cormretion

R — Pagedold 26/02/16

The cevstt related ey 83 the item calibratee The certficste sl ot be ceprochaced encept @ foll, withiat aritien sppeen sl of he I

ienaasluemun. .

INROVATIVE INSTRUMENT CALIBRATION LAB INKOVATIVE INSTRUMENT CALIBRATION LAB

PNNOVATIVE INSTRUMEN

LT0. HEAD €

W INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
1) MK |5, SO0 SUNTIMAKORN 11 TAMBON BANG KAED 7 ) 13 SO0 SUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN FROVINCE 1048 THARLAND AMPHOE BANG FHLISAMUT PRAKAN FROVINCE 10890 THAILAND
THL: (66021 16-4860-1 FAX: (6610-2116-7140 TEL: 1661021 16-5860-1 FAX: 600021 17140
Page Lol
Certificate of Calibration
Certificate of Calibration
Customer
; Customer
Name © UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 22-ACT-406
Nasme UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No : 22-ACT-004
CO,LTD, Regquest No : Req-2022-1080
Address : 81 Soi Udomsuk 41, Suklbsmvit Road, Banpehak, Prakanong. Bangkok Request No : Req-2022-0002
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak, 10260
Prakanong, Bangkek 10260
Unit Under Calibration Detalls
Unit Under Calibration Det Measurement item : Sound Level Meter Miceophone Class : 2
Measurement item : Acoustic Calibrator Class : 1 Mafacturer LARSON DAVIS Microphone Maode!
Manufacturer : SWANTEK Range : 94, 114 dB / 1000 He Model LxT2 Microphone SN
Model : 8V 35A Intrument Status :  Used Serial Number 05394 Preamplifier Model
Serial Number : 73249 1t : UAEEFM.03172564 Preamgplifier SN
D : UAE.EFM.105/2561 Resolution 01 an Intrument Seates : Used
Calibration Environment amd Details
Calibration Environment and Details
Temperature
Temperature {2342°C)
Husmidity S0 %RH £ 20 %RH
i (50 £ 20 %RH )
Humidity (5 RH Tasometric Press 1013 hPa % [0 kP
Burometric Pressure < (1013 £10.0 hPa ) e i e e
Received Date : 15 June 2022 Calibrated Date
Calibration Date 1 July 2022 Calibrasion Procedre n-house method CP-SLM-01 hased on IEC 61 2013 Elestroacomstics - Sound kevel meters - Part 3: Periodic bests
Location of Calibration : LAB | Acoustic Location of Calibestion Lab Acoustic
Calibration Procedure In-house method CP-ACT-02 based on [EC 60942:2017 Electroacoustics - Sound calibrators Referemce Stamdard
Instrument Hrand Model 5N Do calibeation Tracebility
Reference Standard Maodel Serfal Namber Traceable Due Calibrat
Standard Microphone GRAS 40AN 185273 15 Scpoemd g GRAS
Sound Calibrator SV 35A 58079 EE1 31 May 2023 =
Multifrequency Calibrator Quest Quest-cal EFADOO234 14 June 3022 TSl
THD Multimeter 20015 1047765 NIMT 2 February 2023 TR T
L Ay Genesatoe Svanck Svand0| 13 18 October 2002 WK [Electric
— - e R Note
Traceahility t This certificate providoes traceability of measurement to recognized national standard, and to the

The reported uncertainty is based om standard uncerssinty mulsiplicd by the Coverage Factor & = 2, providing

o 3 t gl kevel of canfidence approximately 95 %.
realization of the intemnational System of Units (S1)

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

Calibrated By

- Approved By :
confidence approximately 95 %. og ot

Calibrated By :

Issue Dhate ; 21 January 2022

Service Calibration Engineer Calibration Engincer Supervisor

Issue Date 1 July 2022

The tevalts rehated cnly b the stem calibrsred The certificate shall ol be sepronfucad encept =

withoat e

approwl of the Insovasiv

onda; mﬁ'iilqu e ety e sl The o sl e b s L ks e e AT I

b AN A

=

ol




INNOVATIVE INSTRUMENT CA

PNOVATIVE INSTRUMENT €10, LTD,

7138 MO 13, 301 SUNTINAKORN |1 TAMBON BANG KA,

AMPHOE ARG FHLESAMUT PRAKAN PROVINGE 10340 THAILAND

TEL: (660-20 0635601 FAX: (860-21 167140

Cenificate No 12-ACT0M
Request No. Req-2022-0092
1. Indication at the calibration check frequency
ULC Serting Nomimal Before Adjust Adjust Acceplance
UNCERTAINTY
FAST/A /3139 Level vue ERR e ERR Limit
Calibrator Setting (a8 (a8 (4B} R (a8) (+dB) (n dB)
1000 Hz 114.00 dit 1388 nig 05 13s 005 020 (5]

Noge

2. Self-generated noise, Microphone installed

UUC Setting -
TG Mensared | UNCERTAINTY
UUC Weighting (B { +dB)
A 78 010
3. Self-generated noise, Microphane replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
FAST/ 37139
UUC Weighting (4B} {+dB)
A 75 AL
¢ 0 o0
z s oo
4. Acoustic signal test of frequency weightings Without Windscreen)
Dheviation from varbous Froquency Acceptance
ULC Setting UNCERTAINTY
Weighting Respane carve Limit
FAST /37139 A 4 Z
STD Setting () () (aB) 2 bl
125 Hz 0 ol oo 050 10
1000 0 00 00 060 10
4000 Hz 02 0.3 02 060 30
5000 Hz 0.3 03 03 [} 50
The resalts relaed ol i fall,

INNOVAT

'E INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT 0., LTD. HEAD OFFICE

T/139 MOD 13, 3 NTHAKORN |

MBON BANG KAED,

Absoluse sensitivity was established by the use of Sound Calibrator Brand SVANTEK. Model SV 35A, SN 58079

a7 10

AMPHOF BANG FHLESAMUT PRAKAN PROVINCE 10540 THAILAND R . KT GAEGITE D
THL: 66K-2116-3860-1 FAX: (6630-21 16-7 140 e
Page : 1/
Certificate No. 22-ACT-034
Request No Req-2022-0092
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 khz
UUC Setting Dheriation fram various Froquency Aceeptance
UNCERTAINTY
FAST/37-139 Weighting Respone carve Limit
STD Setting A (dB) C(dB) Z(dB) ( + dii) = dii}
63 Hz 02 a1 00 0
125 Mz -l 0.0 oo (E]
250 Hz ol 00 oo (K
00 Mz -0l 00 o0 (K]
1000 Hz o0 00 [ 02 1o
2000 Hz 0 a0 LT 1]
4000 Hz o0 00 [ 10
000 Hr ol ol 00 5
16000 Hx ol 0l 0.1 +5, <INF.
6. Frequency and time weightings at 1kHz
UUC Sen w10 Measured Acceptance
UNCERTAINTY
FAST37-138 HEF we ERR Limbt
VUL Welghting (B} (dB) (di) (= di) (= dB)
A 114,00 140 o0 a2
c 114.00 140 0.0 02 (%]
z 114.00 140 00 [+
UUC Setting 5TD Measured Accrplasce
31391 A REF e ERR BT, Limit
UUC Time Respane By (dB) (dH) {+dB} (+di)
Fast 114.00 140 oo ot
Slow 114.00 1140 00 0.2 ol
Leq 114.00 1140 0.0 0.1
librssed. i full, withoust

wnerslueuny

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE PSTRUMUNT O, LT, HEAT OFFICL
7139 MDD 3 SUNTINAKORN |1 TAMBON BANG KAED,

AMPHIOE BANG PHLESAMUT PRAKAN PROVINGE 10540 THAILAND

TEL: (8600-2116-2860-1 FAX: (8630-21 167130

adae

ACCAREDITED
CALIATION LARCAATESY
2

Page - 46,

Cenificate No 2-ACT-034
Request No Roq-2022-0092
Messured Acceptance
UNCERTAINTY
FAST (A /37-139 e Limit
STD Setting {dm) (+dB) (+dB)

Initial 1140

Final 1140

Deviated 00 ol 03
8. Level linearity on the reference level ra
UUC Setring Anticipated Deviarion Acceptance
UNCERTAINTY
FAST [ &/ 37139 REF uue ERR Limit
ST B dBy (dB) dB) i+ dBy (= dB)
13900 19 1390 oo L1
13400 34 1340 oo (B}
12900 2 1290 oo 1
12400 124 1240 an 1
11900 1 1190 on i1
1400 L1t} 140 oo 1
9.0 s 9.0 on (R}
0400 4 140 oo (R}
00 - wn oo (R}
0 2 e 0l (B}
900 L 549 Al L1
4 - 19 0l o3 (B}
T ™ TR 0l (B}
T il 38 R (B}
m L. &0 oo |8}
s o 839 o ¥
500 » 59.0 on 11
Sm 34 540 oo (B}
49,00 49 490 oan [ 1]
o “ 44 ol (8}
nm s 193 o3 (8}
ELE ) kL ELE ) o3 (8}
m 1] s oas (B}
The rovdts e beated. Th T s flll,

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE
P19 MO 13, SO0 SUNTINAKORN 11 TAMBON BANG KAFO, kA =
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10440 THAILAND R —T XSRS D
TEL: (6600211688601 FAX: (660-2116-T140 CALmmATORLARORATONY
Page: 516
Certificate No 22-ACT-0M
Request No Req-2022-0092
9. Level linearity including the level range control
UUC Setting STD Measured Agceplance
UNCERTAINTY
FAST/A REF e ERR Limit
By i) (4B} £ dB) = dBY
a8 430 02 [B]
37139 03
14 1140 00 L
10. Tone burst response
VUC Setting STD Anticipated Messured Acceplance
UNCERTAINTY
ALY Tonehurst Rel e ERR Limit
ULC Time Respone (ms) (A Ry (dB) 1= di) (+dB)
00 135.0 1350 L2 1
Fast 2 180 n.? =03 +1.0,-1.5
025 8.0 1088 0.2 +1.5.-5.0
200 128.6 1285 00 1
Slow 03
2 1090 1089 01 +1.0.-5.0
200 1290 1290 o 1
SEL 2 9.0 09,1 +01 +1.0,-2.5
025 1000 1000 a0 +1.5,-50
11. Peak C Sound level
UUC Setring Anticipated Measured Accepiance
UNCERTAINTY
FAST/C/95-142 REF vee ERR Limit
ST Setting (L1 (dEy By {ndiy i wdB)
Complete cycle 1374 1368 060 10
Positive half cycle 1364 136.1 -0.30 a2 20
Negative half cyele 1364 136.2 -0.20 20

. N 11 L1111 T



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT 00, LTD. HEAD OFFICT

710 MO 1L, SO1SUNTINAKORS 11 TAMINON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINGE 10540 THAILAND

TEL: {660-20 §6-38560-1 FAX: (5630-21 16-T180

Certificate No I-ACT-034
Request Ko Heg-2022-0002
12. Overload indication
UUC Setting Meanured Acceptance
UNCERTAINTY
FAST/A(37-139 (T Limit
STD Setting (B} (£ dB) (= dB)
Positive one-] yele 4.7
Megative one-half cycle 1418
Deviated B 02 15
13. High Level Stability
ULC Setting Acceptance
UNCERTAINTY
FAST /A /37-139 e Limiz
STD Setting (4R} { ) (& dB)
Initial 1380
Final 1380
Devisted oo 0l 03
End of Certificate
Thc revsts oo s 1 e o et notbe i full, withowt

wiiersliiRuRy. ...,

INNOVATIVE INSTRUMENT CALIBRATHON LAT

ENNOVATIVE TSSTRUMENT €0, LTD. HEAD (FFICE
T MO0 1L, SO0 SUNTINAKORN 11 TAMBON BANG KAED, E i £

R — Snne TED
AMPHBOE IBANG FHLE SAMUT PRAKAN PROVINCE 108540 THAILAND g e CCREDITE

TEL: 6663021 B6-3860-1 FAX: (6600-21 16-7140 CALAATION A PO

Page 116

Certificate of Calibration

Customer
Name UNITED ANALYST AND ENGIREERING CONSULTANT COLLTD. Certificate No: 2-ACT-247
Address #1 Sol Udomsuk 41, Sulbusnvit Road, Bangehak, Prakanong. Basghok Request No: Rog-2022-0617

10260

Unit Under Calibration Details

Measurement item © Sound Level Meter Microphone Class : 2

Massefacturee LARSON DAVIS Microphone Model : JTSADM
Moded LaT2 Microphoss SN © 129353
Serial Nun 0005395 Preamplificr Model : PRMLaT2C
] UAEEFM.03272564 Preamplifier $4 : G73797
Resolution ol 4B Intrument Seatus © Used

Calibration Envirsament nd Details
Temperature : BCEIC
Humidie 50 %RH & 20 %RH
Barcenctric Pressure. 1013 bPa £ 10hPs
Received Dute 1 23 March 2022
Calibraied Date 1 Apeil 2022

Calibration Procodsre Tnhouse method CP-SLM-01 hased on TEC 61672-3 - 2013 Electroacousties - Sound level meters - Part 3: Periodic 1ests

Location of Calibration : Lab Acoustic
Referemes Standsrd
Ientrument Brand Model SN, Dz calibeation Tracebility
Standand Microphone GRAS SAN 188273 15 Sepacmber 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFADOO2 34 14 June 2022 TSI
Audio Generaor Svanick Svand0l 131 1% Oeiober 2022 WK Electric

Pote

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2. providing a level of confidence appeoximasely 95 %

Calibrated By : Approved By :

Calibeasion Officer Calibration Engincer Supervisor

Tsvme Date : I Apnil 2002

iiseuied The cenificate

toneslipaOAY. ...

INNOVATIVE INSTRUMENT CALIBRATION LAR
ENNOVATIVE INSTRUMENT 0., LTD. HEAD OFFICE
138 OO 13, SO8SUNTINAKORN 11 TAMBON BANG KAFD,

AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10580 THAILAND

A Nt drirriinen fad
AccmEDITED

[
s sl

TEL: i66M-21 F6-S860-1 FAN: 0665021 16-T140
Page: 26
Cemificate No 22-ACT-2:
Request N Reog-2022:0627
1. Indication at the calibration check frequency
VUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A /3139 Level U ERR uc ERR Limit
Calibrator Setting (dit) ) B R (i 1+ i} (xdB)
1008 He 114,00 45 11385 138 005 18 008 0.20 03
Note Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35a, SN_48079
2. Self-generated nolse, Microphone installed
VUC Settimg
Measured UNCERTAINTY
FAST/37-139
ULC Welghting i) i +dB)
A 14 0.0
3. generated noise, Microphone replaced by the electrical input signal device
U Setting
Measured | UNCERTAINTY
FAST /37139
UUE Welghting (amy (+d8)
A ni 0.10
C 7 0.10
F4 120 010
4. Acoustic signal test of frequency weightings [Without Windscreen)
Deviation from various Froquency Accoptance
UUC Setting UNCERTAINTY
Welghting Respone curve Limit
FAST/ 31-139 A < z
STD Setting dB) ) () ey e
135 Hz a9 ol ol aso 20
1000 Hz oo 00 o0 060 10
4000 Hz 04 08 08 060 0
5000 He 02 o1 03 o 50
1
The resalts relad sl 38 the it calibesiod nal, ﬁﬁ m ﬂ
whastapuey. ...
INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT OO LTD. HEAD OFFICE
TEW MO0 11 SO1SUNTINAKORN 1 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVESCE 10550 THAILAND

TEL: {64021 1658001 FAX,

P
ACCMEDITED

bmacoe =~ iy

g 1376

Cenificate No 1-ACT-

Request No Req-2022-0627

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

ULC Setting Ueviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-130 Weighting Respone curve Limit
ST Setting A (dB} o (dB) Z (dB) i+ dB) i+dB)
3 Hx 02 -l -l 20
115 Hz ol 00 0.0
50 He b 00 0 14
00 Hz -0l 00 0.0
1000 Hz 0 00 00 02 Lo
2000 Mz 00 01 00 1]
4000 Hz 00 i) 00 i
8000 1z - “l 00 50
16000 Hz -0t ol 0.1 o5, “INF
6. Frequency and time weightings at 1kHz
UUC Sesting ST Messured Acceptance
UNCERTAINTY
FAST/ 37139 REF e ERR Limit
UUC Welghting 1an) (a8) (an) (+dB) (+dB)
A 11400 1140 (1] 02
c 114.00 1140 a0 02 02
z 114,00 1140 00 02
UUC Sesting ST Meavured Accrptance
ITIHWIA REF e ERR Limit
UUC Time Respose (aB) (a8) {48y (+dB) (+ dB)
Fast 1400 140 00 ol
Slow 1400 140 [T 02 ]
Leq 40 140 a0 (]
The sesus related iy The contificsee

e sy, ...



INNOVATIVE INSTRUMENT CALIBRATION LAB
PNNOVATIVE INSTRUMENT CO_ LTD, HEAD OFFICE

139 MOG 1L S01SUNTINAKORN 11 TAMBOMN BANG KAED

AMPHIOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

S0 | FAX: ($690-21 16140

Certificate No.

Roq-2022-0627

Request No
Meavared Aceeptance
UNCERTAINTY
FAST/A/37-139 e Limis
STD Setting dmy i +dl) 1+ dBs)y

Tnitial 140
Final 1140

Diviatod [T

B, Level linearity on the reference level range
UUC Setiing Anticlpated Devlation Asceptance
UNCERTAINTY
FAST /A 37139 REF ERR Limit
STOdB 1dm (dB) 1+ dB) (+dB)
159.00 139 [ L
11400 14 1340 00 Ll
129.00 1 1290 o0 i
12400 124 1248 [ Ll
119,00 1] [ o0 1
11400 14 140 o0 Ll
109.00 L] [T o0 5
10400 104 [T i L
%900 ] w00 00 Ll
.00 W w0 [T Ll
W0 " 0 on Ll
03
uw B w0 o0 LI
w0 ™ T [ LI
1400 ™ a0 [ L
@00 ] @0 o0 L
o 6 0 o0 L
900 e s o0 LI
0 54 $40 an LI
4900 " 490 o0 LI
4400 “ ) [ L
39,00 £ 393 ] L
380 3w 84 04 LI
The resalts s oty 5 the The

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LT IEAD OFFICE

130 MO0 15 SO8SUNTINAKORN 11 TAMION BANG KATIO,
AMPINOE IANG PHLLSAMUT PRAKAN FROVINCE 10440 THAILAND

THL: G6600-20 D880 | FAX: (§600-21 16140

=]
ACCRMEDITED

AL-F¥

Page 576

Conificate No 1-ACT
Request Mo Req-2022-0627
9. Level linearity including the level range contral
UUC Setting 5TD Measared Acceptance
UNCERTAINTY
FAST /A REF e ERR Limsit
UUC Range (di) By 4By i = dBy (adB)
434 435 ol Ll
139 03
14 140 a0 Ll
10. Tone burst response
UUC Setting STD Amticipated Measared
ALIT139 Toseburst el e ERR Limit
UUC Time Respone (ma) By (4R Ay (+dB) {=di)
200 1350 149 4l 10
Famt 2 1ED 1% €2 +1.0,-2.3
025 1m0 1087 43 15,50
00 1286 1284 42 1.0
Shorw 03
2 1m0 1085 -z 10,4
00 10 190 an 10
SEL 2 170 109.1 0l +10,-25
1000 w9 Al 15,30
11. Peak C Sound level
UUC Setting Anticipated Measared Acceptance
UNCERTAINTY
FAST/C /95142 REF e ERR Ll
STD Setting ARy 4Ry (48) (=dB) (+dB)
Complete cycle 1374 1363 .60 i1 ]
Positive half cycle 1364 1362 020 02 0
Pegative bulf eyele 364 1482 20 20
The reae totke The et 7t = ful, witheet

toneslp0RY. ...

OVATIVE INSTRUMENT CALIBRATION LAR
ENNOVATIVE INSTRUMENT 0., LTI, HEAD OFFICE
7038 MO0 13, SO0 SUNTINAKORN 11 TAMIBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

i e

Wi bt bt A A C CMED I TED

=
TEL: §660-21 158601 FAK: 6660 40 T
Page : 66
Certificate No 2-ACT
Rejuest Mo Rog-2022-0627
12. Overload indication
UL Settfng Measured Accepaance
UNCERTAINTY
FAST /A /37138 e Limit
STD Setting (B} {£dB) (= dB)
Positive one-half cycle 1422
Negative ane-half cycle 1422
Devissed 00
13 High Level Stability
UUC Setting Mearured Acceplance
UNCERTAINTY
FAST/A /37139 (U E & Llmit
STD Setting (4B} {+dB) (£dB)
Tnitial 1380
Firal 1380
Deviated oo al ol
End of Certificate
The o e Taa criificate all, withost

INNOVATIVE INSTRUMENT CALIBRATION LAR
BENOVATIVE INSTRUMENT €O LTD. HEAD OFFICE
T35 MOO 13,

3 SUNTINAKORN 11 TAMBON BANG KAED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M-21

toneslpnnN. ...

A masas

Wl il B 41t

ACCREDITED

T
CALSRATION LABDRATERY
AC-2961

Page:1/6

Certificate of Calibration

Customer

Name TED ANALYST AND ENGI

Address

10260

Unit Undder Calibeation Detafls

Measurensent fem : Sound Lovel Meter

Marufaciuses © LARSON DAV
Model : LaT2

Serial Number © 0005396

i : UAEEFM 0332564
Resolution ¢ 0l dB

Calibration Environment and Details
Temperature : BCE2C
Humidiry : 50 %RH £ 20 %RH
Barometric Pressure : 10013 hPa 10 kPa
Received Date + 31 January 2022
Calibrated Date + 11 February 2022

Calibmtion Procedure ¢ Im-house method CI

M-01 based on IEC 616

EERING CONSULTANT COLLTD.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

Microphone Class
Microphone Model

Micraphone 5

Preamplifier Model

Preamplifier S/N

Intrument Status

Certificate No : 22-ACT-105

Request No: Req-2022-0229

&
T5AD4
329350
PRMLAT2C
073812

Used

2013 Electroscoustics - Sound level meters - Pant 1: Periodic tests

Location of Calibmtion : Lab Acoustic
Reference Standard
Instrument Brand Model SN, Due calibration Tracebility
Standard Microphone GRAS AOAN 188273 15 Seplember 2022 GRAS
Multifrequency Calibmtor Quaest Quest-cal EFADDOZ34 14 June 2022 Ts1
Audio Generatar Svanick Svandol 131 18 Crctaber 2022 WK Electric

Mote

The reporied uscerinty is hased on standard uncertainty multiplicd by the Coverage Factor & = 2, providing a level of confidence approsimately 95 %.

Calibeation Officer

The results rebated oaly 10 the ines calibeated. sl w1 be

Approved By :

Nssue Dhate :

Calibration Engincer Supervisar

11 February 2022

7 i ull, without

ol of the benovative Instrement Co.. Lad

PN T8 GLM-01 Rew.0 lasue e 0107/ 16

nmslununy



NT CAl

BRATION LAB

0L LT, HEAD OFFICE

INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRU
INNOVATIVE INSTRUMENT CO., LTI HEAD OFFICE Ah INNOVATIVE INSTRUM|

TLR9 MO 13, SO1 SUNTINAKORN || TAMBON BANG KAED, ARSH . Ponn T/159 MOD 13, 501 S AKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN PROVIXCE 10540 THAILAND Sie G R RILE D AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-21 16-5860-1 FAX: (6610-2116-7140 R+ e TEL: (6610-2116-5860-1 FAX: (66K-2116-7140
Page:2/6
Cerificate Mo © 22-ACT-105 Cenificate No 2TACT-105
RequestNo  ;  Req-2022-0229 RoquestNo = Req-202240229
1. Indication at the calit check frequency 7. Long Term Stability
UUC Setting Nominal Before Adjust Adjust Acceplance VUL Setting Measured Acceptance
UNCERTAINTY UNCERTAINTY
FAST/A/37-139 Level e ERR we ERR Limit FAST/A/37-139 wc Limit
Calibwator Setting (dB) (dB) (dB) (dB) {dB) (+dB) (+an) STD Setting (B} (£ dB) (+dB)
1000 Hz 11400 4B 113.85 113.9 +0.05 139 0.08 0.20 03 Initial 1140
Mot - Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN.58079 Final 1140
Deviated 0.0
2. Self-generated noise, Microphone i 8. Level linearity on the reference level range
UUC Setting UUC Setting Anticipated Deviation Acceplance
” Measured | UNCERTAINTY ) UNCERTAINTY
FAST/37-139 FAST/A/37-139 REF uue ERR Limit
UUC Weighting (dm) {£d8) ST AR (dB) (dB) (A} (+dB) (+dB)
A 278 010 139.00 139 1390 (] "
13400 134 1340 oo I
3. Self-generated noise, Microphone replaced by the electrical input signal device T ™ 290 a0 T
UUC Setting .
-~ Measured | UNCERTAINTY 121 ! ) L
PASTI 33139 118 190 00 Ll
UUC Weighting (dB) (+dB) 14 1140 o Ll
A 78 010 109.00 1] 109:0 0.0 LI
I 373 010 104.00 14 1040 00 LI
z i 010 .00 " w0 o0 L1
9400 I 939 ol LI
4. Acoustic signal test of frequency weightings (Without Windscreen) 8900 L] 8RS -l o5 L1
Deviation from various Frequency Acceptance 84,00 2 819 -0l K L1
UUC Setting UNCERTAINTY
Weighting Respone curve Limit 79.00 ™ I 0.l LI
FAST/37-139 A c 7
_— (&dm 7400 4 719 0.1 L1
STD Setting (4B} (B} (AR 900 P @ o1 I
125 Hz ] o1 0.2 050 20 o P s ol =
1000 Hz 0o 0.0 00 0.60 1.0 59.00 59 @9 Rl 1
4000 Hz 06 0.5 06 060 30 5400 54 519 Al 1L
000 Hz (1] 00 02 07 50 Sm ® iaad ol 11
00 “ “n o0 LI
3900 l 92 02 [T
%00 % 3 03 Ll
Jibrsted i full, without writien d of the Innorvative Insrimens Co.. Lid dy o th in full, without writien appecval of the Innovative Instrumes Co., Lad
FMET08-SLMH01 Rev 0 lasue date 01071 PV SLAO) Rirv 0 s date 010710

wonaslumug wnaslununy

T CALIBRATION LAB

INNOVATIVE

TOOL LT HEAD OFFICE CO0L LTD. HEAD OFFICE

INNOVATIV]

T35 MOD 13, 501 SUNTINAKORN 11 TAMBON BANG KAEC, TNAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10530 THAILAND AMPHOE BANG PHLI SAMUT PRAKAN PROVING

10540 THAILAND

TEL: (66M0-2116-3860-1 FAX: (66K-2116-T140

(6621 16-3860-1 FAX: (66K0-21 167140

Cetificate Mo @ I-ACT-108 Cenificale Mo :  22-ACT-108
RequestNo  © Reqr2022-0229 RequestNo  :  Reg-2022-0229
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 9. Level linearity including the level range control
VUL Setting Deviatbon from various Frequency Acceplanie UUC Setting STD Measured Aggeptance
UNCERTAINTY UNCERTAINTY
FAST/37-139 Weighting Respane curve Limit FAST/A REF uuc ERR Limit
STD Setting A (dB} C () Z(dB) {+dB) {+dB) UUC Range By (dB) (dB) (£ dB) {+dB)
63 Hz 02 o 00 20 432 428 04 11
37138 03
125 Hz -0l o 00 15 114 1140 [ (B
250 Hz ol [ 00 15
. T
500 Hz -0l [ 00 15 AL TONC VA TR S oot
UUC Setting STD Anticipated Acceptance
1000 Hz 00 [ 00 02 10 UNCERTAINTY
AL3IT139 Toneburst Rel Limit
2000 Hz 00 al 00 20
UUC Time Respone {mas) (dB) (+dB} {£dB)
4000 Hr 00 [ 00 30
200 1350 10
$000 Hz 00 o 00 50
Fast 2 180 176 04 +1.0,-2.5
16000 He 01 01 0.1 +5, -INF,
02 105.0 108.7 03 +1.5,-5.0
6. Frequency and time weightings at 1kHz i ad K e s - L
VL Setting ST Measured Acceplance 3 1090 108.9 01 +1.0,-5.0
UNCERTAINTY
FAST /37139 REF e ERR Limit 200 1290 1290 00 1.0
ULC Weighting (dm) (dn) By (+dB) (+dB) SEL 2 1090 1089 Al
A 114,00 14,0 00 02 028 100.0 100.0 o
C 114.00 14,0 0o 02 02
11. Peak C Sound level
z 114,00 1140 0.0 02
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF ERR Limit
VU Setting STD Mensured Acceptance
UNCERTAINTY STD Setting B} (dB) By (£dB) (= dB}
3139/ A REF uuc ERR Limit
Complete cyche 1374 136.7 070 0
UUC Time Respone () (dB) ) (+dB) (+dB)
Positive kalficycle 1364 136.2 =020 02 20
Fast 114.00 1140 00 [
Negative hall eyele 136.4 136.2 020 m
Show 114.00 1140 00 02 ol
Leg 114.00 1id0 0.0 [
The results relaced caly 1o the b T pt in full, approval of Instrument Co, Lid The Its rels I i in full, wi i ‘e Insovative Instrumont Co.. Lad
FM-208-SLM v 3 luse date 017/ " PO TO8-SLAM-01 Rev D lusue duse 91LONVH

wonaslumugy wnaslununy



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT 0. LTI, HEAD OFFICE
/139 MOO 13 S01 SUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

ani o
ACEMEBITED

T TLTIR
CALISAATE I LARGRATINTY

A66H-21 BA0-1 FAX: (66K0-2116- AC-I¥1
Page: 66
Certificate Mo 1 2-ACT-105
RequestNo  ©  Req:2022-0229
12. Overload indication
UUC Setting Measured Acceplance
UNCERTAINTY
FAST /A /37139 vec Limit
STD Setting (dB) (= dB) {=dB)
Positive one-half cycle 417
Negative one-hall cvele 1418
Dievised -0 0z (K]

13. High Level Stability
UUC Setting Measured Acceplance
UNCERTA 5

FAST/A/31-139 Limit

STD Setting ]

Imitial 138.0

Final 1380
Deviated 00 ol 03

End of Certificate

relazed only b the e calibvated, The cemificate shall not be reproduced except in full, without wrinen approval of the Innovative lsstrament Co., Lid

MR- TO8-EL M- w0 B ke 0110110
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMINT OO LTD, HEAD OFFICE

1FR MO0 13, S01 SUNTINAKORS |1 TAMEBON BANG KAED,

AMPHOE BANG PHLESAMUT PRAKAN PROVINGCE 10440 THAILAND

TEL: (660020 16-3860-1 FAX: (5600-21 167180

Certificate of Calibration

Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT COLTD. Certificate No : 22-ACT-055
Address + 81 Soi Udomsuk 41, 51 il Road, Bangchak, Prakanong. Bangkok Request No 1 Reg-2022-0094

10260

Unit Usder Calibration Details

Measurement itens © : Sound Level Meter Microphone Class - 2

Mamufacturer : LARSON DAVIS Micraphone Model @ 1TSA4
Model LsT2 Microphone SN 128675
Serial Number 005398 Preamplifier Model : PRMLxT2C
1t : UAEEFM.03572564 Presmplifier SN : 073793
Resolutson 0.1 dB Intrument Saatus © Used

Calibration Eavironment asd Details
Temperature: n'cE2c
Husmidity 50 %RH £ 20 %RH
Barometric Pressure 1013 bPa 10 hPa
Reccived Dutc 14 January 2022
Calébrated Date ¢ 20 Janusry 2022
Calsbration Procedsre ¢ In-house meshod CP-SLM-DI based on IEC 616723 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibeation Lab Acoussic

Reference Standard

Instrument Brand Mode! e Due calibeation
Suandard Migrophone GRAS AN 188273 15 September 2022 GRAS
Multifrequency Calsbrator Quest Quest-cal EFAD0G234 14 Mune 2022 S
Audic Generatoe Svanick Svand0| 131 18 October 2022 WE Electric
Nete
The reported uncertainty is hased on stand: y mwalipliod by the Coverage Factor k = 2. providing a level of confidence approximately 5 %.

Approved By

Calibration Enginoer Supervisor

Bssue Date : 21 Jnswary 2022

The 0t e calibrmied. The cestifieate shall 7 except in full

g naTS R

P8 0-SLAL1 R

WATIVE INSTRUMENT CALIBRATION LAR

e AI‘AB
i | e

1M MO 15, SOLSUNTINAKORN 11 TAMIBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THARLAND L
TEL: {6630-2116-5560-1 FAX: (660021 16-T180 iy "“:{’}\;‘r‘“‘"'
Page : 2/6
Certificate No CT-035
Request No Roq-2002-0004
1. Indication at the calibration check frequency
LUC Setting Nomi Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/3 Level vue ERR e ERR Limit
Calibrater Setting () (B} (B} (4B (B (£ dB} (& dBy
1000 Ha 114.00 4B 11385 1140 +0.15 139 0.08 020 0.3
Note Absolbute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN 42079
2, Self-generated noise, Mi installed
ULC Setting
Mensured UNCERTAINTY
FAST/37-139
UUC Welghting B (+ di)
A 4.1 a0
3. Self-generated noise, Microphone replaced by the electrical input signal device
ULC Setting
My UNCERTAINTY
FAST/37-139
ULC Weighting (i 1 +dB)
A e ol
C 73 o
z ins R[]
4. Acoustic signal test of frequenc Igh (Without Windscreen)
Deviation from varions Frequency Aceeptance
ULC Setting UNCERTAINTY
Weighting Respene curve Limit
FAST/ 37-139 A & Z
(£ dB) (+dB)
STD Setting () (4B} (B} 3
125 He 00 0.0 0.0 00 20
1000 Hz a0 0.0 00 060 10
4000 bz 04 03 0.3 0650 30
8000 He . - 01 0 50

[]
The resuis related oy 83 the e calibeated. The certificass shall st be reprducnd cxoept in fall. withou wrisen wtﬂﬁa"m

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

T30 M 1% S00SUNTINAKORN 1L TAMIBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN FROVINCE 10540 THAILAND

TEL: {66421 16-SR60-1 FAN: {66

116140

22-ACT-035

Request No Reyg-2022-0094

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Dieviation fram varieus Frequency Asceptance
UNCERTAINTY
FAST/37-139 Weighting Respsne curve Limit
ST Setting A (dB) C idB) % (dB) aB) (+dB)
63 He a2 -l 0l 240
125 He 01 0.0 0l L5
250 He Al 00 0l 15
500 He 0.1 00 0l L5
1000 He 0.0 o0 00 0.2 L0
2000 He 00 00 00 20
4000 Hz 00 o0 00 30
$000 Hz 01 -l 00 ]
16000 Hx 0l -1 -0l +5, -INF
6. Frequency and time weightings at 1kHz
UUC Settlag sTh Measured Acceptance
UNCERTAINTY
FAST/ 37139 REF [N ERR Limit
UUC Weighting a8y () (dB) (£ dB) { £l
A 11400 1140 [ 0z
C 114,00 1140 a0 02 0z
3 11400 140 00 0z
UUC Setting 5TD Messured Acceptance
UNCERTAINTY
31390 A REF e ERR Limit
UUC Time Respone (B [ (dB) (£ dm) (£ diz)
Fast 1400 nag 00 ol
Sl 100 1140 00 02 ol
Leg 11400 1140 00 ol

The rovudia related oy to the i

s ””*"Tﬁﬁmmﬂﬁm&w i



INNOVATIVE INSTRUMENT CALIBRATION LAR WVATIVE INSTRUME ALIBRATION LAR

INNOVATIVE INSTRUMENT €0 LT, HEAD GFFICT ATIVE PRSTRUMENT CO_ LT, HEAD DFFICE
3, S0 SUNTINAKGRN || TAMBON IANG KATD, ¥ M0 31 SUNTINAKORN |1 TAMBON BANG KAED,
L1 sAML VINCE 10540 THAILAKD AMPHOH A PROVINGE 10540 THAILAND
TEL: 8 1
Certificate No 2ACT-13S
Requ. Req-2002-0094
7. Long Term Stability 12. Overload indication
UL Setting Measured Acceptance I UUC Setting Measared Acorplants
UNCERTAINTY
FAST /A 137139 vue Lt FAST /A /37-139 vue Limit
STD Setting (T (+dB) (=dB) ST Seiting a8} 1+ dBy (+d8)
Initial 1140 sme-balf cycle 1423
1140 half cycle
00 o3 0 I3
B. Level linearity on the reference level range
VUC Setting Antlcipated Deviation Acceptance 13, High Luvel Siasiey
= i = — UNCERTAINTY L ULC Setting Memsured iy | At
ST R () [0 (48} (+dB) (2 ) ki e e
9 1350 T | STD Setting - dif) (e dB)
M00 M 50 [T |
» 290 i) I Fimal
24 M40 on 1 oo
" [T 1
14 1140 00 !
) o 1
ot ] = End of Certificate
” w0 L
w ) |
" 9 1
B T 0 1 1
69.00 & T D
6400 “ 19 41
5900 59 590 o 1
400 54 ) o 1
00 %9 450 00 03
w00 “ awl [X LI
) % w3 0 1L
3 03 Ll
i i 0 i

INNOVATIVE INSTRUMENT CALIBRATION LAR

BNNOVA

TL: o e,
S22
TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN) =l
Centificate No CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % Q\w\\?
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pl rerp st
i TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
9. Level linearity including the level range control
- B CertNo.:  23CH6
ULC Setting STD Measared Aveeptance
UNCERTAINTY Page.: 10f3
FAST/A REF (LR ERR Limit . . .
ULC Haree w | ww | e | e [TGw Certificate of Calibration
42 and 0.2 ]
37138 03 Equipment : pH Meter
14 1140 00 11
Manufacturer : Horiba
10. Tone burst response Model : LAQUA-PH210
ULC Setring 5T0 Antleipased Meswured e e Serial No. : HAGDOOB1
\ Tomeburs Ref e ERR Llmsit
ID No. : UAE.EFM.074/2564(EFM.pH.07/64)
UUC Time Respone s} (dB) (d8) (dB) (zdB) {=dB)
200 135.0 1350 o Condition As-Received: Used tem
Fast 2 1180 s o Received Date : 04 January 2023
025 1090 1087 03 41550 Calibration Date : 05 January 2023
200 1286 1285 0.1 Reference : 2301-0060WSC-2
Show 03
2 1083 -1 1.0,-50 Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
200 1290 [T 3 Soi Udomsuk 41, Sukhumvit Road,
SEL 2 100.1 ol TET Bangchak, Phrakhanong, Bangkok 10260
01 1000 we 1 15,50 Ambient Temperature : (25 + 2.5) °C
Relative Humidity : (50 + 15) %
11. Peak C Sound level Calibration Procedure : In - house method :
UUC Setting Anticipated Measured Acceptance - CP-CHS by direct measurement with standard
P — | e | voltage calibrator and direct measurement with
certified reference material ({CRM)
 Setting () () (dn) (4 dB) (4 dB)
- CP-CH8 by comparison with standard thermometer
7.4 6.5 10
364 6. 02 20
Calibrated by :
6.4 % 20

Approved by :

Issue Date : 10 January 2023

The Uncertainties are for a confi prohbability of approxi 95%

“This certificate may not be reproduced other than in full, except with the prior written

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

tonenslunuau

“tonansliianu.



Cert.No.: 23CHB

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -
instrument Serial No.  ID No. Cert. No. Due Date

1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023

2) Ref. Standard Thermometer 4982064 110RC044 2211308 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-

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

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

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 02 July 2024
pH 6.987 CPA chem 823322 20 June 2023
pH 10.008 CPA chem 826590 09 July 2023

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

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

Nominal Standard Uncertainty of Coverage
| Unit Under Value Voltage Actual Reading Measurement factor
| Calibration Input (smV) &
| pH mV mV pH
:pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HAOD0081 7.00 0.00 0.1 | 6.98 0.058 2.00
7.00 0.00 0.1 | 6.98 0.058 2.00 |
10.00 -177.48 | -177.4 1001 | 0.058 | 2.00

onesluATug

Cert.No.: 23CH8
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10}

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer i ing ing |pH factor
_ (mv) | (%) K
pH Electrode 4.008 4,01 138.5 0.0085 2.05
S/N.: 990C0039 6.987 ‘ 698 |  -321 0011 | 200
6.987 [ 700 331 | 001 200
10.008 | 10,03 | 205.2 00096 2.00
Function : Temperature Measurement
(*} Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serial No. : 990C0039
Dimension of probe;
- Length : 102 mm,
- Diameter 15.5 mm.
- Immersion Depth : EE _mm.
Calibrati uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) c) (£°C) k
250 25.004 250 | -0004 | 043 2.00
30.0 30.001 30.0 -0.001 0.13 | 2.00
350 35,008 35.0 -0.003 | 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-00o-

wonanslumtiy

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 23TW1
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Modei :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

issue Date :

Condition of this result of calibration

. Reference Standard Instruments :

DO Meter

Horiba

LAQUA-DO210

HEQHD003
UAE.EFM.083/2564(EFM.D0.02/64)
04 January 2023

05 January 2023

2301-0061WSC-1

United Aralyst and Engineering Consultant Co.,Ltd.
3 Sot Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature (25 5)°C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

6 January 2023

wnaslunugu

Cert.No.: 23TW1
Page.: 2 of 2

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU1C 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 22MM50 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM17633168 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9KOED260
Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mg/L) (mgil.) (mg/L) ‘
8.14 8.14 0.0055 ‘

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-000-

tonansluntibey



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-27  FAX.0-2719-9484

e
N7
=

it
NSC-TISHTIS17025
CALIBRATION 0003

Cert. No.: 23LM1
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage
Calibrated by :

Approved by :

Issue Date :

DO Meter With Sensor

Horiba

LAQUA-DO210

HEOHO0003
UAE.EFM.083/2564(EFM.DO.02/64)

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

Bangchak, Phrakhanong,

Bangkok 10260

TPA On Site Calibration Laboratory

4 January 2023
6 January 2023
(26+10)°C
(5030} %
(220 £ 22 )V

10 January 2023

The Uncertaintics are for a confidence probability of approximately 95%

This certificate may not be reproduced ather thar in Full, except with the prior written

Approval of the head of Corporate Services 3 Equipmcat. Calibration and Testing Services

@nensluniugu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18. SUANLUANG, SUANLUANG BANGKOK 10250

TLL. 0-2717-3000-27  FAX.0-2719-9484

¥

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23CH7
Page.: 10of 3

Certificate of Calibration

Equipment :
Manufacturer

Model :

Serial No. :

iD No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

Conductivity Meter

Horiba

LAQUA-EC210

HC0J0016
UAE.EFM.076/2564(EFM.SCT.02/64)
Used ttem

04 January 2023

05 January 2023

2301-0059WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 + 25) C
(50 + 15) %

In -house method

- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CH8 bi comia json with standard thermometer

Issue Date 10 January 2023
The Uncertainties are for a p ility of approxi 95%
This cestificate may not be reproduccd other than iv full, oxcopt with the prior writen

Approval of the head of Corporate Services 3 - Equipment Calibration and Testing smﬁ‘b

a3 luAUAY

Cert.No.: 23CH7

Equipment : DO Meter With Sensor Cert. No.: 23LM1
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2301-0061WSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath,
The temperature scale used was based on 1TS-90.
Condition of this result of calibration
1. Reference standard instrument:-
nstrument Model
1) Digital Thermometer 1523 2188080 2211285
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement
This instrument was connected with temperature sensor, S/N.: 9KOE0260

Serial No. Cert. No. Due Date
21 Oct 2023

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No._ 1D No. Certificate No. Due date
1) Thermometer 9549224  130RCO003 221484 17 Apr 2023
2) Ref. Std. Thermometer 4982054  110RC044 2211308 27 Oct 2023
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Lid., The results are to 8l

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Ci ivity ion Lot No. Exp. date
1413.0 puS/icm CPA Chem 823328 20 June 2023
12.880 mS/cm CPA Chem 823329 20 June 2023

Calibr-ation Immersion Standard UU(.?’ Error Uncertainty Coverage - Control Conductivity cafibration solution by Water bath (25£0.1) °C
Point Depth Temperature Reading Factor 3. This certificate is valid only to the item calibrated on dale and place of calibration.
_(cy | (mm) () B 6.0 (c) (£°C) LS
| 250 | 80 25.003 250 -0.003 0.16 2.00 Calibration results
E 30.0 | 80 30010 | 29.9 ©.110 | 0.16 2.00 Function : Conductivity Measurement
| 30 | 80 34996 | 349 -0.086 | 0.16 2.00 (*) After Adjustmentat 1413.0 pSfcm
UUC* : Unit Under Calibration Conductivity Electrode Serial No.: 9B0K0160
= | —
The refpo:ledkuncerl.z!my of| me‘as;xrem:(r;l was t;ased orT a TlTniasr(:/uncerlalnty multiplied by a Standard Before Adj After Adj | Uncertainty Coverage
coverage factor x, providing a level ot confidence ol approximately . C oo y : uuc* - g vuct Reading of Measurement factor
E
-000- | () k
1413.0 pSiem 1375 uSicm 1413 pSicm 9.2 pSiem 2.00
12.880 mS/cm 12.43 mSfcm 12.70 mS/em | 0.086 mSfem 2,00

Remark - UUC* = Unit Under Calibration

lﬂﬂﬁ']i‘hjﬂ_’}eyﬂu

wnasluemgy




Cert.No.: 23CH7

Page.: 3of 3
Calibration Results
Funcf Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9383
- Serial No, : 9BOK0160
Dimension of probe;
- Length : 104 mm,
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
o ° o °
) (c) ey (e (%) K
25.0 25.000 250 0.000 0.13 2.00
30.0 29.999 30.1 0.101 0.13 2.00
35.0 34.999 35.1 0.101 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-

wnasluegy

Calibration Certificate

Certificate No.: 2301846-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Sei Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1005

Equipment: pH Meter
Manufacturer: Mettler Toledo
Model: SevenEasy TM 520 pH
Serial No.: 1231155210

ID No.: UAE.WAT.010/2553
Order No.: 2301846

Operation No.: 2301846-001

Date of Receipt: 17 February 2023
Date of Calibration: 24 Fabruary 2023

Calibrated by

L, Division of Calibeation Laboratory

Date of Issue: 24 Fobruary 2023 for the Technical Team

The uncertaintiet

@ for a confidence probability of approximately 95%.

Trés Corsficate i issued ir ey with the
the moasurement capatility of e labormiory and B

camespanding natanal standards laboratory. This certsicats may not be reproduced ofer than in fub
Mational Food Ingtitute.

F-CS009 Revision: 01 Date: 20-04-65

mma&mmmnﬂmmnmmmmmﬁawL
Tt $EE( 2L25 BEEA” Fax +EED 2L23 BSLE
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| W SEE[) SL22 BEAR Fax +E5(0) 2L22 BSLS

CO0E S UaUGLT 35 MU USUSUITS KITIUTIEA SU TAE r&mvﬁm lum“

E008 Soi36, Arun Amam Fioad Barg Y Khan Subdaiicl, Bang Phiar Dares, Bangkek 10700, Thaland
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Calibration Report

Certificate No.: 2184600101
Equipment:

Manufactarar:

Serial Mot Typa: Banch g

10 Mot UAE.WAT.01
Date of Calibration: 24 Fobruary 2053 Pagaofd
Location: Chemical Calibeation Laboratory, Nasonal Food Insstute
Erireamant Condition: Ambisrt Tomparaturs t18 ) C Relative Humidity: 28
Candition of Equipment: Goed Condion

Condition of this Resuits of Calibration

1.Calke

calbrator and

2. Rafarence Smndards |

23 NFLBT PONPE
I Lot Ne, Manutscturer
sazs06 CRAcham PHZIELS
2.5 pl o 832007 CPAchem Pz & Aup
2.5 pH bufter 832809 CPAcham & August 2023
L7 pH bufler 7 Bazen0 CPachem & hug

2.2 Instrumants No.2 2

3.5 Confed Rafernnce Material No. 2.7 fracoabie o

FCS012 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 230184600101
Equipment: pH Mater Resolution:  0.01 pH 1my
Manufacturar: Modet
Serial Ne. Type:
10 No.
Date of Cali Pagedols
Calibration Results:
1, Calibention of 5H Meter { Marvaal Temparature Compan )
Sominal DG Voltage Standard Averngs Indicator Reading Uncertainty Covarage Factor
mH (mv) =7 o [2mv) T3]
a 414 000 0.58 240
F] 08 0.58 200
4 178
[] 50 200 1
T | 0 7.00 200
0 | 58 500 058 200
T m 10,00 0.58 | 200
12 208 | 1200 0ss | 200
" 414 14.00 0.58 | 260
2 Calibration of pH Mater with Electrode [ Manual Tempacaties Compansation at 28 °C
Equipment:  pH Elactrode
Manufscturar: Mot T
Sortal No: B0T83TT
Pestormanen of Elactrods syatem
worage indieatce Rusdi |
Gartifiad Valus | Arne InciCator Rasc e Uncartainty Coverage Factor
@scpn | BH v BH ) (%)
4008 | 401 | 88 - 200
6,665 | 690 | 18 o788
10.008 | 0.0 | 97.29 200
[ | 699 | 1 0.0092 200

F-CS-012 Revision: 01 Date: 20-04-65




Calibration Report

Certificate No.: 2301846-001-01

Equipment: Dégital Thermometer with RTD
Resolution: 0.1 °C Model:  SevenEasy TM S20 pH
Serial Ne.: 1231155210 ID No.:  UAE.WAT.010/2553

Manufacturer: Mettler Toledo

Date of Calibration: 24 February 2023 Pagedaof 5

Location: Chemical Calibration Laboratory, National Food Institute
Ambient Temperature % % 1°%
Relative Humidity 48 % = 3 %

Envirenment Condition:

Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermaometer
- The Cal

on is by comparing with a known temp
from a standard resistance thermometer.

The temperature scale in use at this laboratory ks the International
Temperature scale of 1990 { ITS-90 ),

2. Reference Standard Instrument :

| Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1523 2118154
PSL-T D673/65 | 07-Jun-23 TISTR
Platinum Resistance Thermometer (PRT) 5627A 877332
Support Equipment : - Low Temperature Bath (Micro Bath), Model: 7103, 5/N: A39538,ANG5 AB5181.

3. This certificate is traceable to International Systern of Units (ST Units).

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item :  Good

X | without adjustment I:l After adjustment

7. Result of Calibration :

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

]
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SU0E Sol 35, Ann Amann Road, Bang Y1 Khan Subdsingr, Bang Phisr Do, Bangknk 10700, Tratand
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Calibration Report

Certificate No.: 2301846-001-01
Equipment: Digital Thermometer with RTD
Resolutio 01 ¢ Model:  SevenEasy TM 520 pH
Serial No.: 1231155210 IDNo.:  UAE.WAT.010/2553
Manufacturer:  Mettler Toledo
Date of Calibration: 24 February 2023 Page5of 5

Calibration point: 15.0, 25.0 and 35.0 °C
Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimum depth of 120 mm.
- Description of probe, model = - SN =
Dimension of probe : Diameter 9 mm., Length 120 mm.,
Sheath material :  Stainkess Steel

UuC* Reading Standard Correction Value Uncertainty ]
c) Temperature (°C) ce) L (g
15.1 15.015 - 01 0.11
250 25.014 0.0 0.11
351 35.016 - 0.1 on
Dote

= ULAC* : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multiplied by cover
providing a level of confidence of approximately 95 %,

[ e —

F-C5-012 Revision: 01 Date: 20-04-65
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Head Office -

Thailand Tel. 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.c
Science Tech Laboratory
“hongnondsee Yann;

C

Job No. : JFO05/22

32143 Manglinchee Rd. Chongnondsee Yannawa Bangkok 10120

it 19 Rd

279/27-29 Soi Watpoman Sathupra
ok 10120 Tel. 0-2285-4101 Fax. 0-2285-48;

Certificate No. : FT005/22

Page : 1 0f 2

Certificate of Calibration

Equ = pHASE Meter
Manufacturer : Orion

Made in : USaA.

Model : STAR A214

Serial No. : X36836

ID No. : UAE WAT.025/2560
lon Selective Model : S409BN

Serial No. : ZW1-18420
Referance Electrode Model : 00100

Serial No. : ZW1-16834

Range : Oto 14 pH
Resolution : 0.001 pH 0.1 mV

Submitted by =

w o P # o omm - 4y -
uivn g Tuida upun e UAUA IBUNUOTI ADUNDIANN 911NA
_:‘-'ﬂr']f;ﬂﬂui!‘hiil nuuq'q:ﬁn HWYIUHIN

Iﬂﬁl‘{i:’i'llll 1 AN 10260

Ambient Temperature : (25x3)°C

Relative Humidity

Issue date :

Calibrateded by :

Tuesday, Au

Laboratory man;

wenanslumun

Job Na. : JFD0522 Certificate No. : FT00522
Received date : Tuesday, August 23, 2022 Page : 20f2
Calibration date : Tuesday, August 23, 2022
Condition of this calibration result
1 Reference standard materinls - Centified Fluoride standard reference solution (Directly measured by differential
| v with the aid of | Nuoride “quasi without transference”™
against solutions prepared from primary reference materials from NIST)

2 This¢ ate was certified only for the instrument we calibrated
3 This result of calibration was found accurate as shown on date and place of calibration only
Result of Calibration
Function : pl E Meter with Probe
Diirect Measurement
First Standard concentrated ol ppm
Sccondary Standard concentrated 1 ppm
Tertiar lard concentraed 10 ppm
Fourthly Standard concentrated 100 ppm
Slope -58.7 mV/Dec
Channel : |

Standard Concentrated UUC Reading Correction Stdev

Unit Under Calibration
{ ppm) { ppm} ( ppm} { ppm )
Maodel 0.1 (IR} -0.01 001
Q409BN SN, ZW1-18420 1 1.02 -0.01 0.01
SO010D SN, EW1-16834 o 1o.10 010 -0.10
100 99.77 0.23 024

ool

wenanslumun



TECHNOLOGY PROMOTION ASSOCIATION (THAILANI N}
QUIPMENT CALIBRATION AND TESTING SERVICES

ANLLUANG BAN

Cert. No.: 23TM375

Page: 10of3
. . .
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : ARCO
Maodel : UR-1320
Serial No. :
ID No. : UAE WAD.018/2551
Submitted by : United Analyst and Engineering Consultant Co.,Ltd
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50£30)%
Issue Date : 24 April 2023
The Uncertainties are for a i, probahility of approxi y 95%
'
wnarslumugy
A 0053360

Equipment : BOD Incubator Cert. No.: 23TMa75
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2304-01560C-2

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349720 MYS52003411 22LM165 26 Mov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Resuit of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available Envil during
E S Beginning Finished
Temp. ( °C ) 28 27
—{ REL.Humid. ( % ) a2 W5
% = AC Supply ( Volt ) 219 220
[]
1
o B Position : '?;"NSM?'
H e iHz sl
S 3 1 20RTD-211
= 1 4§ 2 20RTD-212
Wiz o S 3 20RTD-2/3
-— E @ 20RTD-2/4
- 5 20RTD-2/5
6 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 SORFL-20
e b i 9 (ref) 20RTD-2/9
b= 10 em W= 12 m
e= 10 em H= 12 m
Capacity = 0.89 m®

V..

wnanslumugu
a 1158259

Equipment : BOD Incubator Cert. No.: 23TM375
Condition As-Received : Used ltem Page: 3of 3
Reference : 2304-01560C-2
Result of Calib {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available
Calibration | uuc* uucs T T Overall |Coverage
Paint Setting | Reading stability uniformity  |Variation| Factor
(c) ()| (c) (£"C) L) (ch k
200 200 20,0 0.48 0.42 12 2
Calibration {"C)
Point Position
{*c) 1 | 2 [ 3T &« T 5T s [ 7 ] 8 Jowetd] (+c)
200 | 20040 | 20.170 | 20.263 | 20,093 | 19.749 | 19.704 [ 19920 [ 20191 [ 20020 06

Average® : The average of 30 values in each position.

Temperature stability : One-half of the greatest i i of
Temy Hormity : The
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the lemperature pattern or homogeneity within the chamber under steady-state conditions
Overall Variation : The Difference of the maximum and mini temps throughout observation,
UUC* : Unit Under Calibration

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

e at any one sensor.

difference of measured temperatures at any sensors and the measured

The reperted uncerainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of of approxi a5 %,

-olo-

Vol

tenanslumunu
a 1158258
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TECHNOLOGY PROMOTION ASSOCIATION (
EQUIFMENT CALIBRATION AND TESTING

CORPORATE SERVICE
ATTANAKARN ROAD SOI 18, SUANLUA
20 FAX.0

UANG BANGKOK 10250

NBCTELTIITII
184 CALISRATION 0084

Cert. No.: 23TM372

Page: 10of3
. v . .
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. : =
1D No. : UAE WAD.006/2553
Submitted by : United Analyst and Engineering Consultant Co.Ltd,
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280
Location : Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : {26+ 10 }"'C
Relative Humidity : (50
Calibrated by :
E— —J-i
Issue Date : 24 April 2023
The Uncertainties are for a confidence probability of approximately 95%
v
wnaslunugy

A 0053361



Equipment : BOD Incubator Cert. No.: 23TM372
Condition As-Received :  Usad ltem Page: 2of 3
Reference : 2304-01560C-3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which ¢ with i Temp re Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MY58003411 22LM1B5 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This ifi 1is ble to the ional System of Unit,
Result of Calibration :- {* )} Witheut Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available il during
ol 3 inni Finished
Temp. ( °C ) 27 28
f REL.Humid. { % ) 44 41
= - AC Supply { Volt ) 221 220
S S
E 1 Std.
5 ‘? L Position : RIENSOIH
H 1 20RTD-2/1
¥ 2 20RTD-272
5 a 20RTD-213
4 20RTD-2/4
5 20RTD-2/5
[ 20RTD-2/6
T 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 2081048
P T be P 9 (ref.) 20RTD-219
b= 10 cm W= 12 m
e= 10 om H= 12 m
Capacity = 0.89 m*
] W
enssluniugu
a 1158257
Equipment : BOD Incubator Cert. No.: 23TM372
Condition As-Received : Used ltem Page: 3of3
Reference - 2304-01560C-3
Result of Calibration :- () Without Adjustment
Function of UUC*" : Temperature Source
Fresh air setting : Not Available
Calibration | UUC* uuc Temperalure Temperature | Overall [Coveragel
Puoint Sefting | Reading stability i i iati Factor
{'c) ('cy | t*c) (¢C) (c) (c) k
20.0 20.0 19.9 0.40 0.72 0.87 2
Calibration d LG) Uncertainty
Point Pasition
(°c) T 2 | 8 [ & |- 5 | .8 ] 7 | & [Sehy] ($c)
200 | 20.236 | 20.278 | 19.949 | 19.961 | 20.313 | 20.369 | 19.887 | 19.628 | 19755 | 059

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

Temperature stability : One-half of the greatest iff of d al any one sensor.
Temperature uniformity : The maximum df of d temp at any sensors and the measured
temperature at the refarence location which are observed at the same time or at as close an observation time as
possible to ine the pattern or ity within the under steady-stab it
Overall Variation : The Di of the i and mini d ghout ob: rath

UUGC® : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a inty multiplied by a I
factor k, providing a level of of approx ly 95 %.
-o0o-
18nMs

a 1151821

NSC.TISITIS 17028
LIBRATION 0061

Calibration Certificate

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
+ 10260
Page 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2302827
Operation No.: 2302827-001
Date of Receipt: 10 May 2023
Date of Calibration: 10 May 2023
Manager, on ol ry
Date of Issue: 18 May 2023 for the Team
The are fora of 5%
with the of granted by the Thai Labaratory Accreditation

This Certificate Is issued in
Scheme

which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of realized at th ing national standards laboratory. This certificate may
nat be reproduced other than in full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65

NSC-TISI-TIS 1
CMIBFE\TI Nsungf

Calibration Report

Certificate No.: 2302827-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR24 Resalution:  0.0001 g
Serlal No.: C117635043 1D No.: UAE.WAS.012/2564
Capacity: 220 g
Date of Calibration: 10 May 2023 Page 2of 4
Ambient 4 = 02 °C  RelatveHumidty: 434 = 09 %

Place of Calibration

H EBalance room (Water Analysis Unit), UNTTED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Condition of Equipment Goos Condtion
Condition of This Results of Calibration:

1. Calioration Method:
2. Reference Standards:

NFT Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

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

‘Stanclard Weight Class E2
Instrument
Thermo-Hygro Meter

1 1 200y 8505567572 TS MZ3040535 8 April 2024
Model Serial No.  Calibrated By Certificate No.  Due Date
608-H1 NFLETH 016/23 Quality Rebom QR23-04ET 21 February 2024

3. This centification is traceable to ST UNIT

4. This certificate was centified caily for the instrument we calibrated.

5. This result of calbration was found accurate &% shown on date and place of caliation only.
Calibration Results:

1. Repeatability of Reading:

| tominalvake ()| Sandad Deviaton of Read

100 0.000032

200 0.000032

2. Off-Center Error:

Amassof 100 g was placed and moved to varkous position on pan,

The balance reading obtained is given in the table.

o, o
o @
1 2 3 4 5 L]
(g (o )¢ g dIC p dIC g DIC @ }
100.0002 | 100.0002 | 100.0002 | 100.0002 | 100.0003 | 100.0002

F-CS-012 Revision: 01 Date: 20-04-65
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NSC-TISI:TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2302827-001-01
Equipment: Edectroni Balance Manufacturer:  METTLER TOLEDO
Model: ¥SR204 Resolution:  0.0001 ¢
Serial No.: C117635043 ID No.: UAEWAS.012/2564
Capacity: 220 g
Date of Calibration: 10 May 2023 3ofa

Calibration Results; (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
{9 ) Ll i | {9 ) {9 ) { 9 ) X
Unioad 0.00000 0.0000 0.0000 0.000085 200

o0 0.01000 00000 0.0000 0.000085 2.00
0.02 0.02001 0.0200 0.0000 0.000085 200
005 9.05000 0.0500 0.0000 0.000085 200
0.1 0.10001 0.1000 0.0000 0.000085 200
02 0.20001 0.2000 0.0000 0.000085 2,00
9.5 0.50002 9.5000 0.0000 0.000085 200
1 1.00000 1.0000 0.0000 0.000086 200
2 200003 2.0000 0.0000 0.000086 200
3 3.00003 3.0000 0.0000 0.000087 200
s 5.00002 5.0000 0.0000 0.000087 200
u 10.00001 10.0000 0.0000 0.000088 200
20 2000003 20,0000 0.0000 0.000052 200
30 3000004 30,0000 0.0000 0.000058 200
A0 40.00007 40.0000 0.0000 0.00011 200
45 45.00009 45.0001 0.0000 0.00083 200

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

NSC-TISI-TIS 17
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Calibration Report

Certificate No.: 2302827-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: ¥SR204 Resolution:  0.0001 g
Serlal No.: C117635043 I No.: UAE.WAS.012/2564
Capacity: 220 g
Date of Calibration: 10 May 2023 Pagedof 4

Calibration Resylts: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Momingl Value ‘Standard Value Average Reacing Correction Uncertaingy Coverage Factor
{9 ) L9} {9 ) (g9 ) (& 9 ) k
5 50.00003 50,0000 0.0000 0.00011 200
55 55.00005 55.0000 0.0000 0.00012 200
60 £0.00004 £0.0000 0.0000 0.00012 200
65 65.00005 65.0000 0.0000 0.00013 200

i} 70.00006 70,0001 -0.0001 0.00013 200 |
7% 75.00008 75.0002 -0.0001 0.00013 2.00
] B0.00007 50,0002 -0.0001 0.00014 200
BS 8500003 BS 0002 -0.0001 0.00014 2,00
90 $0.00010 90.0002 -0.0001 0.00015 200
100 100.00006 100.0002 -0.0001 0.00016 2.00
120 120.00009 120.0002 -0.0001 0.00018 2.00
150 150.00009 150.0002 -0.0001 0.00021 200
200 200.00016 200.0003 -0.0001 0.00028 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage
providing a level of confidence of approvimately 95 %.

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

“Hmimm H kN N k Hanna Instruments (Thailand) Ltd.

instruments «weess L Rd, Sumsennck,

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

Certificate No. : HIT-2312-0342
Page: 1 of 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater

Meter Model : HIZ39800-02 Serial No.:  HO185001

Tube Heater : 25 Vial Capacity Accuracy:  #2°C

Temperature Range : -10°C 1o 160 °C Temperature of Reaction : 150°C
Ambient Temperature : (25+2)°C Relative Humidity : (50£15 % RH
Manufacturer : Hanna Instruments Made in : Romania

Condition As-Received : Used Product Reference:  RE230392

Customer name : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260

Received date : 8 March 2023
Calibrate date : 10 March 2023
Issue date : 20 March 2023
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference material.

Calibrated by : Approved by

Authorized Signatory

This centificate was certified only for the instrument we calibrated.

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

This centificate may not be reproduced other than in full, except with the prior written **

approval of the head of Hanna Instrument (Thailand).

enanslumuAu

Certificate No. : HIT-23 1240342

|

instruments Page:20f 2
Condition of this calibration result
Instruments | Model Serial No. Certificate No. Traceahle
Data Acquisition |
349704 MY 44063265 WEK2207-065-1 WK Electric Co,, Ltd.
Switch Unit

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value | b Uncertainty | chTolerance of | Acceptance
(Vial) °c) °c) (°c)
25 Vial 150.0 150.3 0.59 2 Pass

uuc(*c) Criteria

Figure: Shows the location of the temperature source.

(1A) (24) (3A) (4A) ESM-_
149.78°C | 150.31°C | 150.63°C | 149.93°C | 150.31°C
1B) (28) (3m) 4B) ise) |
15035°C | 150.18°C | 149.93°C | 150.18°C | 150.21°C
{IC) (2C) (3C) {4C) (5C)
150.24°C | 151.10°C | 150.80°C | 15036°C | 150.86°C
(1) (2D} (30} (o) | (5D}

150.16°C | 149.77°C | 150.22°C | 15067°C | 150.43°C

(1E) (2E) (3E) (4E) (SE)
149.94°C | 150.44°C | 1S0.06°C | 150.63°C | 149.9°C

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not

More than the Tolerance value of UUC, therefore concluded that pass,

The reported uncertainty of measurement was based on standard i Itiplied by a age factor

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

** End of certificate **

enanslumuAu




"rﬁb\

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
EQUIPMENT CAl

CORPORATE SERVIC

SO0 18, SUANLL

ATTARAR AR \
S 'fl: CALIBNATICN 0308 Equipment : Elecironic Balance Cert.Mo.: 23MM112
Condition As-Received :  Used ltem Page: 30l 3
Reference : 2304-04590C-1
Cort.No.: 23MM112 Result of calibration £) ]
Page.: 103 S e e =

. . . 2. Effect of off center loading -
Certificate of Calibration A mass of 100 g was placed to various posiion on the pan L

The weighing machine reading error oblained ks given in the table

Maximum difference between

Equptmant - Elecionc S Ao Position1 Position2  Position3  Position4  Position5  off-center and central loading
Manufacturer : Mettier Tolado ta) ta) (g) ta) ta) (g)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
Model : XSR205 3. Departure from nominal value
Balance Measurement Coverage
Serial No. : CO0807 1872 Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (£mg) (k)
ID No. UAE.WAD.012/2563 Unload 0.00000 0.00000 0.014 213
0.05 0.05001 -0.00001 0.015 2.00
Submitted by : United Analyst and Engineering Consulant Co. Ltd 0.1 0.10001 -0.00001 0.015 2,09
3 Sol Udomsuk 41, Sukhurmvit Road, 1 1.00001 -0.00001 0.018 204
Bangchak, Phakhanong, 5 500003 -0.00003 0.026 200
Bangkok 10260 20 20.00006 -0.00006 0.045 2.00
50 50.00006 -0.00006 0.080 2.00
Location : Balance Room &0 B0.00004 -0.00004 0.15 2.00
100 100.0000 0.0000 0.16 2.00
Received order : 26 April 2023 150 150.0000 0.0000 029 200
Calibration Date : 26 April 2023 200 200.0000 0.0000 0.29 200
Ambient Temperature : 15 Cto 40°C
Relative Humidity : 30 % 1o 90 % The reported uncertainty of measurement was based on a standard i plied by a
factor k , providing a level of confi of i 95 %.
Calibrated by :
-olo-
Approved by :

{ ) Pomthippa Tameyakul
{ ) Malea Butkruea
() Suwit Imjai

Issue Date : 2 May 2023

of approximately 95%

wenmslumuny tenansl

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN Hac‘”m

Equlpiont: Sl Belerin o T |<|u|w<||.'.||\~|.:\.il ES 3 EQUIPMENT CA ™ \\|-\||~||~-.~ax\.- Es
Condition As-Received :  Used ltem Page: 2 of 3 }

Reference : 2304-04590C-1

Procedure used :-

Calibration were conducted using in-house cali p dure CP-0B01 ing to direct Cert. No.: 22TM1420
measuremant method against standard weight. Page: 1of3
Condition of this result of calibration b ifi " (Cali i e
S i e Al Certificate of Calibration

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Waight Set (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024 Equipment : Het Air Oven
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This result of calibration was made on requested at the point specified by customer, Manufacturer ; Memmert
4. This certificate is not certified for any commercial transaction.
5. This ification is to the I i System of Unit. Model : UF 55
Result of calibration () Without Adjustment ( * ) After Adjustment by Intemal Calibration
Range capacity : 0 g to &1 g Resolution 0.00001 g Serial No. : B216.1666
8 g to 220 g Resolution 0.0001 g
Before Adjustment :
i n ID No. : UAE . WAD.027/2559
. Measurement Coverage
pplie gight Ci |
o] —°_'[':‘?_m .L"';c::‘al:‘ Fa_:m_' Submitted by : United Analyst and Engineering Consul
80 -0.00005 0 1: ‘:wé 3 Soi Udomsuk 41, Sukhumvit Road
200 199.9999 +0.0001 0.29 2.00 Bangchak, Phrakhanong,
After Adjustment : Bangkok 10260
1. Determination of the standard deviation of weighing machine (n=10) Location : Lab Floar 2
Applied Weight Standard Deviation
glg eceive er: ctober 2(
(a9) of Reading (g ) Received Ord 19 October 2022
80 0.000007 Callbration Date : 19 October 2022
200 0.00000 Ambient Temperature : (26210)°C

Relative Humidity : (S0£30)%

Calibrated by :

Approved by :
Approved Signatory
{ ) Pomthippa Tameyakul

{ ) Malee Butkruea
{ v} Suwit Imjai

Issue Date : 31 October 2022

I'he Uncertainties are for a confidence probability of approximately 9%

enaslumun
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Equipment : Hot Air Oven Cert. No.: 22TM1480
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2210-05750C1

Procedure Used :-

Calibration were conducted using 1 pi CP-OT(Q2 to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-80,

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

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 348704 MY&£1021843 22LM4 10 Jan 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is to the al System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC Temperature Source

Fresh air setting : Close i during
5 inni Finished
Temp. ( "C ) 29 30
REL.Humid, % ) 47 40
AC Supply { Volt ) 221 220

Ref. Std. ID No.: @
Calibration Point

Position:| (104)°C |(140,180)°C
1 18-04RTD-01 | 21-04TC-01
2 18-04RTD-02 | 21-04TC-02
’ ; T — 3 18-04RTD-03 | 21-04TC-03
Probe Details : 4 18-04RTD-04 | 21-04TC-04
= 50 em = 0.3 n 5 18-04RTD-05 | 21-04TC-05
= 50 om » 040 m 6 18-04RTD-06 | 21-04TC-08
= 50 em H= ) 020 m 7 18-04RTD-07 | 21-04TC-07
Capacity = 0058 m? 8 18-04RTD-08 | 21-04TC-08
9 (ref.) | 18-04RTD-09 | 21-04TC-09
'
wnaslua
Equipment : Hot Air Oven Cert. No.: 22TM1480
Condition As-Received : Used Item Page: 3of3
Reference : 2210-05750C-1
Result of Calibration :- ( * )} Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uuce Temp p Overall Coverage
Paint Setting | Reading stability uniformity Variation Factor
(G (*c) (*c) (£°C) (*C) [(fey.. ] ity K
104.0 104.0 104.0 0.061 13 1.7 0.42 2
140.0 140.0 140.0 0.14 23 2.4 1.1 2
180.0 180.0 180.0 0.21 £ 3.6 1.3 2
[+ Measured Temperature ( °C )
Point Position
{'c) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.076 | 103.876 | 103.777 | 104.124 | 104.867 | 104.426 | 104.012 | 103.928 | 104.370
140.0 136.199 | 139.189 | 138.808 | 139.550 | 140.266 | 139.622 | 139.293 | 139.385 | 140.369
180.0 177.930 | 179.267 | 178.643 | 179.753 | 181.011 | 180.093 | 179.496 | 179.743 | 181.278

Average® : The average of 30 values in each positicn.

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

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

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

=000~
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Verification Certificate

Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1of 4

Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2302413
Operation No.: 2302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated by Approved b

Manager, Division of Callbration Laboratory
Date of Issue: 10 April 2023 for the Team
The are for of 95 9.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation scheme which
has assessed the measurement capability of the laboratory and s traceability to recognized national standards and to the units of

realized at the national standards |aboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the Naticnal Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65

Ll
n I FEannssuELLadsHasn LIS WS

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 o ID No.: UAEWAS.011/2560
Manufacturer: FOS5
Date of Calibration: 30-31 March 2023 Page 20f4

Location: Laboratory Reom, NATIONAL FOOD INSTITUTE

Environment Condition: Amblent Temperature { 25 £ 3 ) °C
Relative Humidity (55 % 15} %
Line Voltage ( 220 £ 10} Veit

Condition of this results of Calibration:
1. This instrument was callbrated by insert standard thermocuples type R Into Its heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on ITS - 90 .
- Al data show below were final values and the initial data may be obtained upon request.
2. Reference Standard Instrument :
Model Serial No. Certificate No. Due Date Through
Digital 345704 HYSASAEETE/MYA 194453 M,
w'gnh Thermocouple Type R TER101-103 / CHEIRL-103 TC22/0044 5-May-2023 C:M‘:r-[:?‘ba";tlw

3. This certificate is traceable to international system of units (SI Units).
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
UUC* Description
Time of Record = Hour 30 Minute At 380 ¢
7. Result of Calibration : [ X | Without [ aner

F-CS-009 Revision: 01 Date: 20-04-65




Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 c ID No.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Page 3of 4

Calibration point: 3|0 °C

Calibration result:

of P
* *
Block No. uuc (esc.iwm uuc {fce)ading Stability (£°C) Stm":::(.c} Un:ir:;ﬂﬂ'

1 380 380 0.96 37774 2.1
2 380 380 0.40 377.28 2.1
3 380 380 1.18 377.82 2.1
4 380 380 0.44 377.19 1.6
5 380 380 0.11 3772.30 16
6 380 380 0.14 377.90 16
7 380 380 1.17 373.85 2.1
8 380 380 0.33 376.96 2.1
9 380 380 0.14 374.18 21
10 380 380 0.96 378.56 .0
11 380 380 1.04 37834 2.0
12 380 380 0.35 378.06 0
13 380 380 0.48 377.05 1.6
14 380 380 0.38 379.19 1.6
15 380 380 0.50 377.48 16
16 380 380 0.48 378.33 1.7
17 380 380 0.71 377.60 1.7
18 380 380 0.35 376.77 1.7
19 380 380 0.84 377.06 18
20 380 380 0.41 378.58 18

Bigte:

=UUC* = Unit Under Calibration

~Immersion depth of standard thermometer in tube level high of sand s equal heater plate of UUC.

- Stability = One-half of the greatest difference of at one sensors,
for at least half an hour after reaching steady state.

F-C5-009 Revision: 01 Date: 20-04-65

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 * ID No.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Pagesofd
Calibration point: 380 °C
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW

380°C
Manu
o
oot
Sensor Installation Location

Hote;
-UUC* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.
- Stability = One-half of the greatest i i of at one sensors,
for at least half an hour after reaching steady state.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage f:
providing 2 level of confidence of approximately 95 %,
------ e Bl wrmmmmeen

F-C5-009 Revision: 01 Date: 20-04-65
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Installation Qualification

Kjeltec™ 8100 Distillation Unit

This 1Q applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
lytical. The i 1! is performed by FOSS trained service |

1 Intended Use

Kjeltee 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
AB's Application Notes.

2 Purpose

This installation Qualification is designed to assure that:
+ The Kjeltec instrument is received complete, with all required parts in good condition.

» The location of the i is ily and ically suitable
» Thei is bled and configured I
= Suitable electricity and water are supy to the i see table 2 for
3 Identification
Description Serial Number
Kjeltec 8100 Distillation Unit q1% $9052
FOSS Analytical A5 Tel +45 7010 3370 FOSS Analytical Al Tel +46 42 361500
69 Slangerupgade Fax +45 7010 3371 Box 70 Fax +46 42 340349
DK-3400 Hillerod E-mail support@foss dic SE-263 11 Mogands E-madl support@foss dic
Denmark. Wb wanw foss dic der Web www. foss dic

Cuntomer Suppart, 6003 7242 / Rev, 1

wnanslumugu o

4  Control of Received Equipment

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list (shipped with the i ) specifies all the items. The installer will verify that all items are
received as shipped on the packing list. For each item listed, verify that the acceptance criteria are met. If so,
write “Y™ in the right column of the table immediately following.

Packing List ltem Acceptance Criteria Pass/Y/N)

Kjeltec 8100 Distillation Unit No visible damage, received in j
undamaged FOSS Analytical’s standard }
shipping container

Accessory kit, according to packing | Included. No visible damage, received in

list undamaged FOS5 Analytical’s standard w
shipping container ]

Handling device for digestion tube Included. No visible damage. L

Tanks with level sensors for Waste, Included. Mo visible damage.

Alkali and Water 7

Receiver flask Included. No visible damage. Y

One digestion tube 250m1 Included. No visible damage.

One digestion tube 100 m! ¥
Tube adapter Included. No visible damage, v
User manual Kjeltec 8100 Distillation Unit Ly
Owners guide Kjeltec 8100 Distillation Unit ¥
Quick guide Kjeltec 8100 Distillation Unit Y
Spare parts manual Kjeltec 8100 Distillation Unit Y
Apphication notes AN 300 included

AN 303 included

Customer Support, 6003 7242 / Rev, 1

wnanslumugu

5 Installation

5.1 The equipment must be installed in a suitable
location with power, water and draining available

Verify that the instrument installation site meets the aceeptance criteria given in the table below. If
s0, write “Y™ in the right column of the table immediately following.

Location Requirements Acceptance Criteria Pass (Y/N)
Adequate space for instrument Dimensions 48x58x69 cm Y
AC supply available for instrument 200-240V ¥
S0/60Hz
Current 104 Y
Cold water supply available 2 Umin at 30°C Y
Drain For cooling water and waste (depending v
on local waste disposal legislation) 1
Ambient temperature Masx, 40°C Y
Ambient hurnidity Max. 80% relative b
Internal fuses T10A AH v

Customes Support, 6003 7242 / Rev. 1

wnanslumugu -
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5.3 The instrument should be assembled and powered up
Connect the distilling unit to the power supply. Perform the start up procedure and check that the
expected response is obtained. I so, write “Y™ in the right column of the table immediately
following.

Action Expected Response Pass (Y/N)
Switch on the power The instruments start up and the self test
will run
The sample counter shows the number of Y
analysed samples since first power and
the Software Version shows the version
of the instruments software.
After start-up, Program 1 is loaded and ¥
the Analyse menu is displayed.
Turn on the cold water tap No visible reaction
Press the "Manual” view The Manual menu is opened X
Open the door with the handle,
place the test tube and receiver flask Y
in position, Close the door.
Select Dilution and press Start Water is added to the tube Y
Select Alkali and press Start Alkah is added to the tube L ]
Select Steam and press start After heating up, steam is entering the ¥
tube
Select Drain and press Start The tube is drained Y

Customes Support, 6003 T242 / Rev. 1

naslumuRy

6 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted.

Deviation Action Comment

7 1Q Documentation

Upon and ing of all i ions above, sign and date this sheet below.
If required by customer, leave one signed copy with instrument.

If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.

Installed By:

Company: _ngs SEA R
Customer Name: i, .
Company: Uriked Amabist and _Ehg'v-eer«'rg

Date completed:

July 25, 2022

Cuntomer Support, 6003 7242/ Rev. 1

naslumuRy

506}

Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
personnel.

1 Intended Use

Kjeltee 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
Application Notes.

2 Purpose

This procedure is designed to test the function of the instrument according to factory test
specifications:

«  Alkali volume
= Distillation Accuracy
»  Distillation Repeatability

3 Identification

Description [ Serial Number |
Kjeltec 8100 Distillation Unit, 200-240 V 50/60 Hz | 91939052 |

FOSS Analytical A5 Tel +45 7010 1370 FOSS Analytical AB Tel +46 42 361500
Box 10

&9 Slangetupgade Fax 45 7010 3371 5 Fax o465 47 340349
DK-3400 Hillerad E-mail supportefos.dic SE-263 21 Haganks E-muail support@os dic
Denmark Wik www.fos di Sweden Wik ween foss o

wnanslumugn

Customner Support, 6003 7246/ Rev. 1

4 Performance

4.1 Verify the dispensed volumes of reagents

Note! To verify the dispensed volumes of reagents a triple test should be done to be statistic
correct. Then calculate a mean value,

1. Choose “Manual™ in the menu. (When starting up the instrument Program 1 is loaded)
2. Open the safety door by pressing Open and place a tube in the instrument. Close the safety
door.

Water
1. Press Dilution and then press Start. 80 ml of water will be filled into the tube.

2. Measure the
below.

d water in a g ing glass and note the result in table 1

3, Check acceptance criteria in the table and make the judgment if passed or not.

Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the

User Manual.

Alkali

1. Press Alkali and then press Start. 50 ml of alkali will be filled into the tube,

2 M the collected alkali in a d measuring glass and note the result in table 1
below.

3. Check acceptance criteria in the table and make the judgment if passed or not.

Tabie 1 Volume control

Test Expected result Passed (Y/IN)
Water volume 76- 84 ml \{

L !
Alkali volume A47-54 ml Y

Customner Suppart, 6003 7245/ Rev. 1

wnenslumugu



4.2 Verify the distillation procedure, accuracy and
precision

The distillation principle is to convert ammonium (NH4 ") into ammonia (NH3) by using an alkali

(NaOH) and thereafter steam distil it into a receiver flask containing boric acid and titrate with

standard acid solution using colorimetric end-point detection, A ium sulphate, a suk

with known ammonia content, can be used to check the accuracy of the distillation. The recovery is

calculated from obtained result.

‘The way to perform this test will be described in the following.

Chemical Check

Use ammonium sulphate (NHg»2$O4, purity > 99.5 % *)

Mol. weight = 132.14 g/mol, Nitrogen content in i Iphate (99.5 %) = 21.09% *)
Analysis conditions according to AN 300

Water 80 ml

Alkali 50 ml NaOH (40%wiw)

Receiver solution 30 ml boric acid (4%)

Distillation time 5 minutes
SAIE 5 seconds
Titrant 0.2ZN HCI

For reagent preparation see Appendix A

1. Start the instrument and run two blanks without chemicals according to above analysis
conditions, distil into a receiver flask containing boric acid. Titrate with a standard acid
solution using colorimetric end-point detection. If the blanks are less than 0,2 ml continue with
the recovery tests:

2. Weigh 0.15 g ammonium sulphate into a tube. Prepare 6 samples (tubes).

3. Run the six samples according to above analysis conditions. Titrate with a standard acid
solution using colorimetric end-point detection.

4. Calculate the recovery ding to below ions. Expected results of recovery should be
100%+1%.
Recovery test Result Expected result | Passed (Y/N)
Blank value (water blank) | 1. 2-5% mi 0.05-0.20 ml y
2. 0% mi
Recovery

Accuracy Mean Value: [07.0% | 95-101% \J,’
Precision sD: 0.551 D<1% ¥
'
Customes Suppart, 6000 7246 / Rev. 1 lanﬂ"lihﬂquﬂu 37

*) Note! Please also note that the below calculations must be adjusted if other purity levels of
ammonium salts are used. A certificate for the chemical supplicr should be available

Purity Nitrogen content
99.5% 21.09% -
99.6% 21.12%
99.7% 21.14%
99.8% 21.16%
99,9% 21.18%
gy
mi, - x N % 14,007 x 100
% Nitrogen = l — Mi 4 o
TE ot

N = Normality of titrant to 4 places of decimal.

% Nitrogen
% R = ———x100
ecovery 21.09 x
g somPle.
@ etsap 135
(:_:;I
®
©
::I)

s wnaslumugn  «
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PQ applies to the Digestion system 2508/2520 (including exhaust and scrubber unit) and
Kjeltec 8100 Distillation Unit f d by FOSS Analytical. The user of the instrument
performs the PQ.

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeltec 8100 Distillation Unit are

ded for lab ¥ use analyzing p as specified in FOSS Application Notes.
3 Purpose
The guidelines are intended to assist the user in lly developing Perfi
Qualifications for the specific application(s) to which the i is applied.
The Performance Qualification (PQ) includes the process of d ing that the Dige

system 2508/2520 (including exhaust and scrubber unit) and the Kjeltec 8100 Distillation unit
consistently perform according to a specification appropriate for its routine use. Main activities in
the PQ phase are:

+ Preventive maintenance

+ On-going verification tests

This document suggests routines to fulfill the requirements for an acceptable PQ but the final
procedure should be adapted to local routines for similar equipment.

4q Definition of Test Procedures

4.1 Preventive Maintenance
Maintenance of the Kjeltec 8100 should be performed according to the instructions in manual, see
User Manual Kjeltec 8100/8200 Distillation Unit, chapter 5. Maintenance. A vearly service is

led (service ag i
Mai of the Digestion block (including exhaust and scrubber) should be performed
according to instruction in the user manual, see User Manual Tecator Digestor, chapter 5.
Maintenance.

FOSS Analytical &S Ted 445 7010 3370 FOSS Analytical AR Tel +86 42 361500
& Slangerupgade Fax +45 7010 3371 o Fasx 446 42 340345
DK-3400 Hillerod E-mail support@foss.di SE-263 21 Higands E-mail support@io di
Denmark Web wwa foss.dic Sweden Web www. foss.dic

i bt wnaslumuR o
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&z DKSH

Certificate of Calibration

Equipment: CONDUCTIVITY METER Certificate No.: C24230050
Model: Lab 955 Issued Date: 16 March 2023
Serial No. (or ID.): 16300356 Job No.: KSPR2304472
Manufacturer: Sl Analytics Page: 1of 2
Electrode Seral No. 16070067 Model : LF413T Brand : Sl Analytics
Condition: In Condition

Customer: United Analyst and Engineering Consultant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, P g, Bangkok 10260 Thailand

Environment Condition Temperature 23 'C 3 2 c

Humidity 50 %RH % 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.

2533 Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260 Thailand

Calibration By:

Calibration Date: 16 March 2023

The Method used: In house method, CAL-WI-48, base on ASTM D 1125-14 and D 5391-14

Traceability:

Person in charge

This certificate is issued the

inteenational o naonal standard or ofher
unceriainty

Theb masacsunernaet

This certificate is traceable to the S1 Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISONEC 17034) Certificate No. 838312, B38313, B38316

Authorized signatory
units of measuremant acconding 1o the intemational System of Units (SI). It provides traceatility of measurement to
recogrized rasional standard laboratonies.

stated is 0 expanded Lncerainty which is cbisined froen the standard uncenainty mulspiked by the coverags facior (=2) o

BRItis with S Guide b0 Expression of Uncartainty in Maasurement (GUM),

in full without approval of DKSH Technology Limited.

not be eproduced except
i Romser e TuTal 4
DKSH Technolegy Limied

10260
2533 Skt Moad, Bargctal, Prskharong, Bangkok 10340

Prasna: +88 2630 T8

Delivering Growth - in Asia and Beyond.

- enaslumunu

CAL-FM-C24-09: 12 Sep 2022

&= DKSH

Certificate No.: C24230058 Page: 20of 2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Comection Uncertainty (£ )
Conductivity Solution Reading (k)
25.000 uSlem 245 wSiem 0.500 wSfem 2.00 0.21 pdlem
1413.0 uSlem 1403 uSlem 10,0 uSicm 2.00 9.0 WSicm
111.3 mSicm 108.5 m&icm 2.80 mSiem .00 0.67 mSicm
After Adjustment; at 1413 uSicm
Standard Unit Under Calibration Coverage Factor
Comrection Uncertainty { )
Conductivity Solution Reading (k)
25000  uSlem 24.8 uSlem 0.200  uSicm 2.00 0.21 pSlem
1413.0 wuSfem 1413 wSem 0.0 nSlem 2,00 9.0 uSlem
1mM3 mSiem 108.8 mS/em 250 mSfem 2.00 0.67 mSicm
The End of Certificate
i g onaTalnd gt
DwSH Technology Limied oL
; '
2433 Skt R, Bangehai, Phrskhanceg, Birghck 11260
s enaslumunu

Delivering Growth - in Asla and Beyond.

CAL-FM-C24-09: 12 Sep 2022

&= DKSH

nuffluemne: KSPR2304472

lunsradaudmwiaiasindauinaan

wilartafio;: CONDUCTIVITY METER su: Lab 955 wuwamatos: 16300356
wi9ADY ($u) ATIeADY (F4)
16 Mar 2023 unasde 16 Mar 2023 MR
Undk | Lok Unf | Lhind
General
= O 1. Arwaysouadoe = o
= m] 2. mrwdsow | sodladnoune, mulu-usnetod) = (m]
= O 3. @ On - 0n 1Ados (On-Off Swicth) = o
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DQE Services Co. Lid
DQE Services 32 5oi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfoi@gmail.com

CERTIFICATE OF CALIBRATION
Certificate No.:  SP23-021

Page 1of 5

Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukl it Road, Bangchak, Phraki
Bangkok 10260

Location of calibration :  Laboratory 315

Equi : UV-Vis Spectroph

Manufacturer :  Agilent Technologies

Model : Cary 60
Serial No. : MY 15410009
1D No. : N/A
Received Date : 20 May 2023
Calibration Date : 20 May 2023
Issue Date : 23 May 2023
Condition Instrument :  Good

Calibrated by : Approved by :

Technical Manager

The calibration result is applied caly 10 the shove calibrated item and was found sccurate s shown on date and place o

The measurement capability of the labaratory and its traceability to recognized national siandards s

naticmal standsnds |sborstory, This certificate may not be repeoduced other thas i fall except with the peior wei

FME-T08-002 RO 17112021
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DQE Services Co. Ll
ﬂm Services 12 Sai Ladprao-Wanghin 55, Ladprao-Wanghin Rd_, Ladprao, Ladpraa, Bangkok 10230
Phane ; +66 (0)2 538 2054, Email : dqeservicesinfoi@ gmail com e s

REPORT OF CALIBRATION
Certificate No.:  SP23-021 Page 2of §
Environment Condition: Ambient Temperature 25 £ § s
Relative humidity 55 =20 %RH
Calibration methed : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This ification is ble to the | ional System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC: 15 nm.
Scan Speed of UUC  : 60 nm/min
Scan Interval of UUC : 015 nm.

Resolution of UUC: Pl ic 0.0001 Abs,

Wavelength 0.1  om.

FM-708-02 RO 1711/2021
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DQE Services 32Sei Ladpmo-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Banghok 10230
Phane : +66 (0)2 538 2054, Email ; dqeservicesinfod@gmail com mcTm
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REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3 of 5
Calibration Results : Without adjustment

Photometric Accuracy :

‘Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) L3

0.0000 0.0000 0.0000 0.0028 2.0

S 0.5787 0.5742 0.0045 0.0031 2.00
1.0490 1.0423 0.0067 0.0029 2.00

2.1900 2.1847 0.0053 0.0075 2.00

0.0000 0.0000 0.0000 0.0028 2.00

il 0.5607 0.5577 0.0030 0.0034 .00
1.0247 1.0234 0.0013 0.0035 2.00

21229 21171 0.0058 0.0088 2.00

0.0000 0.0000 0.0000 0.0028 2.00

0.5236 0.5184 0.0052 0.0029 200

b 0.9634 0.9607 0.0027 0.0029 2.00
1.9763 19715 0.0048 0.0081 2.00

0.0000 -0.0001 0.0001 0.0028 2.00

0.5191 0.5159 0.0032 0.0031 2,00

el 1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 0.0087 2.00

0.0000 0.0000 0.0000 0.0028 200

50 0.5523 0.5501 0.0022 0.0030 2.00
1.0809 1.0808 0.0001 0.0030 2.00

2.0391 2.0336 0.0055 0.0081 2.00

0.0000 0.0000 0.0000 0.0028 2,00

as 0.5601 0.5585 0.0016 0.0031 2.00
1.0512 1.0485 0.0027 0.0030 2.00

1.9294 1.9317 -0.0023 0.0083 200

DQE Services Co.Led.
. 32 5ed Wanghin 25, Wanghin Rd., L Banj 10230
DQE Sanilies Ladprac-Wanghin 35, Ladprac-Wanghin Rd., Ladprao, Ladpme, Bangkok
FPhane : +66 (0)2 538 2054, Enaail : dgeservicesinfo@gmail.com e 8
REPORT OF CALIBRATION
Certificate No, : SP23-021 Page 4of 5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.} (Abs) (Abs) (Abs) (Abs) k
235 00000 0.0000 0.0000 0.0050 2.00
0.7478 0.7436 0.0042 0.0058 2.00
257 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8648 0.0038 0.0064 2.00
5 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0.2908 0.0004 0.0052 2.00
150 00000 00000 0.0000 0.0050 2.00
0.6448 0.6398 0.0050 0.0058 2.00
Ll
wnaslunugy
DQE Services Co.Ltd.
m! Services 32 Soi Ladprao-Wanghin 35, Ladprac-Wanghin Rd., Ladprao, Ladpreo, Bangkok 10230
Phone : +66 (012 $38 2034, Email : dgeservicesinfo@gmail.com P

REPORT OF CALIBRATION

Certificate No. : SP23-021 Page 5of5

Wavelength Accuracy :

CRMs Values | UUC Reading Correction Uncertainty Coverage factor
|G | (am) (om.) {nm.) L3
24172 2420 -0.28 0.18 2.00
279.45 2795 -0.05 0.18 2.00
28781 2875 0.31 0.18 2.00
334,06 3335 0.56 0.18 2,00
360.93 360.3 0.63 0.18 2.00
418.59 4180 0.59 0.18 200
445.94 4453 0.64 018 2,00
453,66 453.0 0.66 0.18 2.00
460,02 459.6 0.42 0.18 200
536.59 5364 0.19 0.18 200
637.98 6383 -0.32 0.18 2.00
431.38 431.0 0.38 0.18 2,00
472.50 472.5 0.00 0.18 2.00
51347 5135 -0.03 018 2.00
518.88 5290 -0.12 018 200
573.17 5730 0.17 0.18 200
58535 585.0 0.35 0.20 .00
684.40 684.5 -0.10 0.18 2,00
740.72 7410 -0.28 0.20 200
T48.55 T48.5 0.05 018 2.00
807.03 807.0 0.03 0.18 2,00
879.28 879.5 -0.22 018 200

FM-708-02 ROI 1112021
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Remark : - UUC = Unit Under Catineution

= NIA = Mot Avaiskle

= The it inty of U is stated as thy of! the coversge facter &,

which for & normal distributi

- * Incficates nee TI51 sceredised

- End of Centificate -
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DQE Services Co.Ltd.

DQE Services 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Banghkok 10230

Y

AT 1T

Phone : +66 (0)2 538 2054, Email ; dgeservicesinfo@gmail com

CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-007 Page 1 of 5
Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi

Model : U-1900

Serial No. :  2021-064

1D No. : UAE.WAS.006/2552
Received Date : 6 January 2023
Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

Calibrated by : Approved by :

echnical Manager Quality Manager
The calibeation resalt is applied oaly 10 the sbove calibrased isem and was how date and place of calibs ly.
The measurement capability of the laboratory asd its traccability gnized national standards and 1o the unit of realized at the

national standards laboratory. This certificate may not be reproduced other than in il except with the prior writien spproval of the DXOE Services Ca., Lid.

enmslumug
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DQE Services Co. Lid.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

REPORT OF CALIBRATION

Certificate No.:  SP23-007 Page 2of5
Environment Condition : Ambient Temperature 25 + 5 e
Relative humidity 55 = 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -

of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 nm/min
Scan Interval of UUC: 0.1  nm.

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.

enmslumug

FM-708-02 ROI 1/11/2021

DQE Services Co.Ltd.
DQE Services 3259l Ladpro-Wanghin 55, Ladprao-Wanghin Ra., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com wcTwine ress
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.} (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5787 0.575 0.0037 0.0031 2.00
- 1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.181 0.0090 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0 0.5607 0.558 0.0027 0.0034 2.00
1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
- 0.5236 0.520 0.0036 0.0030 2.00
0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
S5 0.5191 0.518 0.0011 0.0031 2.00
1.0003 1000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2,00
0.0000 0,000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 200
0 1.0809 1.082 -0.0011 0.0030 2,00
20391 2,031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 200
8 0.5601 0.562 -0.0019 0.0032 2.00
1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.923 0.0064 ; '
Ad
FM-T08-02 ROL 1711726021
DQE Services Co. Ltd.
DQE SERCAE 32 Soi Ladprac-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone ; +66 (012 538 2054, Email : dqeservicesinfo@gmail.com mcre s e
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) {Abs) k
545 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.743 0.0048 0.0057 2,00
457 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.861 0.0076 0.0059 2.00
= 0.0000 0.000 00000 0.0050 2.00
i 0.2912 0.291 0.0002 0.0051 2.00
150 0.0000 0.000 0.0000 00050 2.00
06448 0.639 0.0058 0.0055 2.00
]
naslumugu
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DQE Services Co.Ltd.
DQE z 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 {002 538 2054, Email : dgeservicesinf
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of 5
Wavelength Accuracy :

CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.} (nm.) (nm.) (nm.) k
241.54 2408 0.74 0.18 2.00
279.40 2785 0.90 0.18 2.00
28870 2880 0.70 0.18 2.00
33422 3335 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2.00
418.48 4178 0.68 0.21 2.00
446.70 4459 0.80 0.18 2.00
453.20 452.5 0.70 018 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.1 0.84 018 2.00
440.74 440.0 0.74 018 2.00
472.22 471.5 0.72 018 2,00
513.70 513.0 0.70 0.18 2.00
528.72 5280 0.72 0.18 2.00
574.60 5740 0.60 0.18 2.00
585.48 584.6 0.88 0.20 .00
684,63 684.0 0.63 0.18 2.00
740,27 T40.0 027 0.20 2.00
T48.28 7475 0.78 018 2.00
BO7.16 ED6.5 0.66 0.18 2.00
£79.70 £79.0 0.70 0.18 2.00

Remark : - ULC = Unit Usder Calinration

= N/A = Not Avaisble

- The result expanded uncer

y of measurement L is statod 38 the standard uncertainty of messurement mulliplied by the coverage factoe £ ,

which for & nomsal distribution comesponds to 3 coverage probabili

{approximasely 95%

- * Indicates non TIS| necredised

- End of Centificate - mﬂﬂ"ﬂ“ﬂ?ﬂﬂﬂ

FM-T08-02 ROI 17112021

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

53444 PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG BANGKOK 10250
Py —
Cert.No.: Z2CH1184
Certificate of Calibration Fage: el 2
Equipment : Turbidity Meter
Manufacturer : Oaklon
Model : T100IR
Serial No. : 1120501017
ID. No. : UAE.WAT 056/2563
Condition As-Received: Used ltem
Received Date : 31 August 2022
Calibration Date : 05 September 2022
Reference : 2208-1106WSC-1
Submitted by : United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Ambient Temperature : (25 + 2.5) °C
Relative Humidity : (50 + 20) %
Calibration Procedure : In - heuse method : CP-CH11

based on direct measurement by
using Formagzin standard solution

Calibrated by :

Approved by :

Issue Date : 6 September 2022

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

wneslumugu
A 0009588

Cert.No.: 22CH1184

Page.: 2of2
Condition of this calibration result
1. Reference Standard Instruments :
This cerification is traceable to the International System of unit (S1 unit) through
Technology Promotion Association (Thailand-Japan).
Instruments Serial No. 1D No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 22H1313 12 June 2023
2) Electronic Balance NO36TS 140RCO01 21MM429 21 Sep 2022
2, Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 59.40%
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration result
Performing five - F i pensi dard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017
Standard uuc* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) [£NTU) k
o 0.00 0.0062 2.00
20 201 0.39 2.00
100 102 0.74 2.00
400 403 15 213
80O 804 21 220

Remark = UUC* = Unit Under Calibration
= NTU = Nephelometric Turbidity Units

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of i of approxil 95 %.
-olo-

wnaslaam
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- Agilent Technologies

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

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agilent Technologies services please visit our web site using the following

URL o WWW o fen- - 1 -Servi

Customer Information
» Customers should provide all necessary operating supplies upon request of the engineer.

= For using HF appli the instrument should be returned to its standard sample
introduction system.
= A rep should be i to the engi while performing the preventive

maintenance procedures,

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

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

Service Engineer’s Responsibilities

» Only complete/printout pages that relate to the system being serviced.

« Complete empty fields with the relevant information.

» Complete the relevant checkboxes in the checklist using a *X” or tick mark “+” in the checkbox.
+ Complete Not Applicable check boxes to indicate services not delivered, as needed.

+ Complete the PM service in the order of the tasks listed.

* Complete the Service Review section together with the customer.

Issued: 3 February 2017, Revision: 1.1 Copyright ® 2017 Agilent Technologies
Page 1of 8 '
&
- Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist ]
System Information
Instrument system name and ID 1 St vby
= T 1 \
Instrument system site and location UAE [ 2rd Thor “"“W'ﬂ"-m,r
List system d I List the serial of each
L GROI5A 1 WY Ra3000
2 e CATN 2, Bol- 3%
3 3
4. 4
5. 5.
&, 6.
7 7.
8. 8.
9. 9
10. 10
ICP-OES Configuration table Circle the type or write in the type if other
Nebulizer Type SeaSpray @n;\e_lD other
Spray Chamber Cyclonic Single Pass | é‘clonic Double Pu'_i? other
Torch Radial (Dual View) other

Injector Diameter 2.4mm (I.Smri) Ldmm | 0.8mm | other

Injector Material

Quartz (Ceram?}‘ll ather

Copyright © 2017

Agilent Tschnolngit*s
Page 2o0f 8

[ Issued: 3 February 2017, Revision: 1.1

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

| —
4

General Preparation

2" Discuss any specific questions or issues with the customer prior to starting.
@ Review the instrument logbook.
!J/ Perform general external inspection of system for cleanliness.

Check for proper installation of safety-related parts, assemblies, sensors etc.

@ Check for required firmware/software updates and verify with customers if they would like it
installed.
@ For HF lication L i lard sample int

customer to install it.  wa

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

system was not installed, ask the

Inspect and clean the system

u’ Look for any obvious external damage or problems.

Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

" Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service

Engineer Comments and notify the as the required actions required.
Record the instrument operating conditions in the ICP-OES Status Results Table,
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

0¥ Replace air inlet dust filter.
@ Replace high capacity air inlet dust filter element if installed. W&
a’ Remove and clean instrument water inlet filter.

G8481A Cooling water system

3 Section NOT Applicable
o Drain cooling fluid and remove any particles from the chiller reservoir
@ Remove, clean and reinstall water inlet metal mesh filter.
é Re fill with Polyclear cooling fluid.
Clean the cooling system Air filter and the condenser by compressed air or vacuum cleaner.

BEEE60 § §O6

L Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent chlllmlogles

Page 3 of 8 .
®
Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J )
SPS 3 Auto Sampler
@ Section NOT Applicable
Q Power cycle the ler and verify ful i

Q Inspect X and Z axis belts for wear. Replace is necessary.
Q Clean X and Z axis slide shafts.
=]

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

SP: S ler

@ Section NOT Applicable

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

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

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

O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged edges
or damaged connectors.

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

AVS4,6.7

@ Section NOT Applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
0O Check high flow pump for signs of leaks

Instrument Adjustment

@ Check position of Zn peak, adjust if required.

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

@ Perform Instrument Calibration.

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

@ For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

@ Subsystem Communications Test
Air Flow

Copyright @ 2017

Agilent ‘1}*clmni0gles
Page 4 of 8

[ Issued: 3 February 2017, Revision: 1.1




- Agilent Technologies

Agilent 5110 and 5100 ICP-OES )

Preventive M Checkli J )
@ Water Flow
&’ Gas Flows

& RF Generator
& Camera Test
4 Optics Test
@ Nebulizer Test

Instrument Performance Test Results Table

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

Pre PM Sensitivity Check Post PM Sensitivity Check
Radial Axial * Radial Axial”

Zn 213.857 nm SRER 4k FIe4. 9 AFTH D 8403

Mn 257.610 nm SRBR WO 3BT | 12.%01.7 e ¢

Al 396,152 nm SBR 19 4.9 9.3 6.8

K 766.491 nm SBR 5.1 3% .8 6.4 297

* Axial result is not applicable for GBO16AA, GB012AA Radial View instruments.

Instrument Test Results Table

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

Instrument Test Result

Subsystem Communications Test f-&-ﬂg
Air Flow o
Water Flow foes
Gas Flows poan
RF Generator oot
Camera Test P,‘\_@r‘)
Optics Test P’u"
Nebulizer test {)_,dcf

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017

Agilent Technologies
Page 6 of 8

Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only,

- Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
P ive Mai Checkli J
ICP-OES Parts List Table
Part on Part Number | Product /Model # where used C d
Axial Pre-Optic Window GE010-68014 %SQJF:M?"?OIII';: \
Radial Pre-Optic Window GBO10-88015 All |
Paolyclear Cooling Fluid GAZH2-80010 GB481A
Purge Gas Filter G8010-60136 - l
Alr inlet filter GEMN0-68002 a |
High Capacity Air Filter GS010-60189 Optional
Rotor seal for 6-7 port valve for . -
AVSB/T GE494-60002 GB494A/GB485
ﬁ;‘;&; seal for 4 port valve for GR493-60002 GB493A
Rinse solution to rinse station
2 Bmm id x 1m G8410-80123 8PS 4
Barb connector 2.5mm-1.5mm 1D GB410-80124 PS4
= "
PVC waste tubing 8mm od x Smm GB410-80122 SPS 4
id, 2m
Additional Paris may be required from engineers stock:
X axis drive belt 5410047500 SPsa
Z axis drive belt 5410047400 sPs3
Peristaltic pump tubing, PVC 9000
SolvaFlex, 3 bridged, 271004 gk

Restore system

For HF licati ask the to

1l their sample introduction system,
Leave system in an idle state: on and purging.

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

Service Review

{ Affix the PM sticker to the system or instrument logbook based on the customer’'s request,
o c lete the Service Engi C section below if there are additional comments,

Copyright ® 2017

Agilent Technologies
Page 7 of 8 v

L Issued: 3 February 2017, Revision: 1.1

- Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J 3

@ Review the service and any test results with the customer.

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

Service eer Comments (optional

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

Measurement Standby Mode Plasma On

Mains Voltage 224 540 VAC FOR ) VAC
Mains Current 0. 704 A Qo4 A
Instrument Temperature %8 o w7 “C
RF Air Flow (sensor speed) 15.0 Hz AL B Hz
Plasma Exhaust Temperature No measurement 2.7 “C
Water Flow Oscillator No measurement 1.64 L/min
Water Flow Detector 108 L/min 1.06 L/min
Water Inlet Temperature ®.0 *C B0 *C
Polychromator Temperature N0 *C J5.0 *C
CCD Temperature MR *C -7.8 °C
Thermal Stabilizer .0 “C 5.0 "
Argon Supply Pressure 6T1.94 kPa 6%7.33 KPa
Furge Gas Supply Pressure*1 6149 kPa 6435.40 KPa
Option Gas Supply Pressure®| LILE kPa Wil kPa
Nebulizer Flow No measurement 0.70 L/min
Nebulizer Back Pressure No measurement A 6D kPa
Plasma Gas Flow No measurement na ¥ L/min
Auxiliary Gas Flow No measurement 1.0 L/min
RF Power No measurement \Rop w
RF Supply Current No measurement B. 663 A
RF Supply Voltage No measurement 18460, v

*1 If option installed
Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017

Agilent Tti'thno]ogies

Page 6 of 8

Other 0 t Customer Web L

Hﬁow to get information on your product:

Literature Library - http://www.agilent.com/en-us/products/icp-oes/icp-oes-systems/5110-icp-
oes#literature

@ Need to know more? - hitp://www agilent.com/crosslab/university/
& Need technical support, FAQs? - </ fwww agi fep- T
@ Need supplies? - www.agilent.com/chem/supplies

Service Completion

W woy 20P
- Duté sarvice pleted i ol
Agilent signature ! Customer signature _‘

Document part number: GB014-80075

Service request number

Copyright @ 2017

Agilent Technologies
Page Sof § v

[ Issued: 3 February 2017, Revision: 1.1
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SPAD01-001 Milestone DMA-80 Service Protocol

DMA-80 Direct Mercury Analyzer
SERVICE PROTOCOL REPORT

:rn be filled in before servﬁ visit (1* page)

Customer information:

Company: & &fm‘,&a. ot Bidor Yo @%QG@ o e
Department: Lo
Person in charge:
Address: _:;W‘_
Tel.:
E-mail:
Technical data:
Unit Serial Number: Moo 9]
Terminal type or USB-640 Gateway: Tep-cnmea 4O SN 1012 0000at
Software, type and revision: Ecndy doibiol Rev. p_D
Air Compressor (if present) = SN oy
Gas system pump (if present) - SN
Instaltation and last maintenance dates: Inst. on: Maint. on:

NOTE: after achievement of the following protocel a filled and signed copy of this report has to be sent to
Milestone sr at: service@@milestonesrl.com

For the best resultof the test below we recommended to use the Milestone DMA-80
Service Kit (PN DMA-SKIT).

wenanslumun

o SPADD1-001 Milestone DMA-B0 Service Protocol

1. VISUAL INSPECTION

| Good Damaged Coroded/Dirty
Extemal chassis 3 )

Inside |

4
4
4
Screws | 4

2. ELECTRICAL SAFETY TEST

Using a suitable testing device check the below reported parameters and take note of the results.

| Pesmewr gan wpd | Bowdt: | Ok | HotOK |
| msulating resistance:  Reo—2-6:6MR | Actual value: 225 Nad | 4
g Reec-00m@  |Actuslvalue  p3 Nbd |
L 2 ee

3. PRESSURE CHECK

| Oxygen (purity O2>09,95%) Milestone air compressor
i | Pi H
| Gas camier | O | urity:

a0 aak) =
The pressure at the supply source manometef should be approx. 4.0bar

The flow rate depends by type of cuvette installed on the DMA-80 unit,

Comect Comect
. value | value | value  [vale | | (e
Inlet pressure £ = i

3.1 bar = | 3.1 bar 3.1 bar 3.4 k| s
Flow rate

Uh
10-12 Ith - -~ | &0 h -1 - 68 - lf'l".‘. P s
Check all possible leakage points and their conditions:
Good Damaged Comoded

connections

| Valves
Eamgla boat carier

Lob po ==

Catalyst flange

2

wenanslumun



SPADO1-001 Milestone DMA-B0 Service Protocal

4. AUTOSAMPLER SYSTEM

oK Mot OK | Re-Adjusted
| Calibration of autosampler motor | | |
I | { 1 —]
Cylinders alignment r |
—_———— =
| Fast | Slow | Normal
| Speed of pneumatic |
| eylinders =l .

Using the maintenance grease, periodically lightly lubricate all exposed steel rods of the horizontal and
vertical cylinders,

5. COMPONENTS CHECK

Conditions of the different parts used/installed on DMA unit:

0K Not Ok Replaced Cleaned |
Catalyst tube J l
Amalgamatar { ‘
Quartz boats | |

| Rnchrrnsict AN, WA U 4 4 -

Nickel boats B e | - A —l
Autosampler plate | '
Gas kit accessories _ i - - |

6. TEMPERATURES

O_orrect \rib-ue ) Actual value I Final value

[ Woomowoby |gepos :'

I 10°C =
Drying/ Decomposition Sensor . Nl o i = |
tumens  contoledby | 650°C & | i

thermocouple | 10° "
e =k wo 2 fass .
Catalyst fumace 9?5"’(: +10°C . BLw d_ _: D5 _:
(ampore | T0C R0 no ¢ | g |
‘Amalgamator heating 2 I
temperature i et b g0 & | vass |
Cuvette 125°C £ 5°C 15 Pass |

7. SPECTROMETER
3 1 Ll
wnaslumugu naslumugu

SPADD1-001 Milestone DMA-B0 Service Protocol

The spectrometer can be equipped with a single beam system (ducon lamp) or with a dual beam system
(tricon lamp)

Oid cuvette type Actual cuvette type

Final |

) valum
Dualcell abiavee

L - - - - | aswoc (3o N| B
system | " 8 e 12 Pe8) 2 e [0010Y o

Q01500

Tcel - < - - - - . | seevme - +
system “ | -lewsoc | - |-

{*jThe recommended Hg lamp operating signal should be around 3,96VDC (for detector 2) and 3,93VDC (for
detector 1).

Conditions of the spectrometer

_system i
Alignment between lamp, cuvette
and detector d

Cuvette cleaning (glass windows,
seal 5...) |

| Lamp intensity
Operation of the mechanical
| shutter (if pr

8. MILESTONE AIR COMPRESSOR  « .

Date last service

Replacing air filters (air filter)
Check sealing connections

9. PARTS TO BE REPLACED
PN T DESCRIPTION [ Replaced | Not |

) enmslumug wenanslumun




SPADD1-001 Milestone DMA-B0 Service Protocol

» The Hglamp signal must be between 3.2 and 4.5V and stable. A few minutes after the start of the
analysis the lamp does switch off because of the zero detection but then it instantly retums to the
original condition. In case of Tricell configuration two green colour graphics are reported. After the
zero shuttering the time necessary to retum to full signal is longer on Tricell compare to Ducon
lamp

»  During the run the catalyst oven temperature must be stable around to 615°C.

+ The drying and ashing fumace must be follow the set temperature method

» During the run the A fumace must be stable at the stand by temperature
{170°C). Then al the release step it must raise up to 850/900°C.

+  The Cuvelte temperature must be stable at approximately 125°C,

» The Hg absorbance peaks must be comectly detected and reporied

11. FINAL REPORT

All screws inserted and tightened
All tubing sealing connections checked, cleaned or replaced and tightened
All heating elements are working

Sensors installed, checked and tightened

Safety devices (thermo switch) fully checked o

All exhaust and cooling fans are functioning

Testing procedure successfully passed

at cust s site

¥ tools

Last revision of User Manual available at customer's site

Advised customer about care and maintenance instructions

| Remarks:

enmslumug

SPADO1-001 Milestone DMA-B0 Senvice Protocal

Working hours of Service Engineer

I
l Date | Service Engineer Name - Signature

Laboratory Manager |/ Operator |

L 28l w

acceptance signature:

enmslumug

analytikjena

Maintenance Protocol

Atomic Fluorescence Spectrometer
¢ mercur DUO/
mercur DUO plus

wenanslumun

analytikjena
Serial-Mo.: K170A0153 Customer-No.:
Maintenance with following Operational Qualification (0Q) a
(requires a separate OQ protocol)
C Company vEdn gluiie uouinaad uaus BuiiisSraudauau Siin
Department | 5 qufjidins (Mercur Analysis)
Street | 3 wowgANgy 44 oWEEHIN uBILNATIN wanss T

Zip Code, City | naqyiywuviuaAs 10260

Country Uszndlng

( Phone

enaslumunu




analytikjen

Maintenance works basic unit

tightness visual check inside the Mercur

visual check if gold-traps are broken

visual check if spectrometer is contaminated
visual check of the flucrescence cell

visual check of the absorption cell, incl. window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid-separator
test Bubble-Sensor

check gas flows

check volume flows, reagents

recording stray light values

measurement with 30 ng/l

Maint works Autc

p Serial No.:  N/A
lubricate the dosing-winding (Teflon-grease-spray) -
clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed belt

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<145 AS52, typ.7s/<20s AS525, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

check the dosing hose for ing, if r Y ge it

(SENRSUS USRS ENENES QNN

IDDDODODDODODd

enmslumugy

analytikjena
TV nominal |actual
| Device parameter Valls valis
| visual check general tightness inside the Mercur ?o.k.: Q, | changed: [m]
visual check Goldiraps |ok: j changed: [m]
visual check spectrometer '
Fluorescence cell lok: & |changes: O
Absorption cell, incl. window lok: [ |changea: O
lens lok: K2 |changes: I
Swivel drive (SEV) | ok Q/ changed: [
check pump hoses io.k.; g changed: O
check hoses and hose conneclors ok @I changed: O
check and clean reactor ok Q' changed: LD
check drying hose output Gas-liquid-seperator ok EZ' changed: O
check bubble-sensor - ok.: Qr |notok: O]
! Check gasflow
' Argon pressure valve 4 3
WValve 1 0.166 NLimin | ©-187 NLimin
it 083 NUmin | 553 NUmin
Valve 3 5 ;:":Umn 0.084 NL/min
Valve 4 0 :gs"‘:';'_‘,‘,’r:in 0.166 NL/min
Check liquidflow |
Acid 2.8mifmin | ¢ mumin
+1ml
Red.-agent f‘f‘m‘;m'” 2.5 miimin
Sample 1+02m:'.:1r:lln 10 miimin

| Adventitious light - values

analytikjena

' nominal lactual

Device parameter | value ey

| Analytical parameters Fluorescence cell

Conditions.: max.conc.: 10ug/L  PMT-voltage: .....453......v

Blank-solution

without enrichment / FER 30 ng/L | g'é; %%0;65
EConditions.: max.conc.: 1.7ug/ll. PMT-voltage: ... 444 v

Elank-solution
i with enrichment / FBR 30 ngi. | Re™ 2‘030%

: __Fok-factor(ine/Int) _|>35

Analytical parameters Absorption cell

Blank-solution

|Ext. > 0.0012

without enrichment / FBR 100 ng/L |RSD<57%

Comments

# Sensitivity check (Without enrichment / FBR / 100 ng/L)
Int. Blank = 0.000811
Int. 100 ng/L = 0.009981

SIgNature Tecnnician Signature Cusmomear

3 February 2023
Place, Date (DD/IMMMYYYY)

3 February 2023
Place, Date (DD/MMMYYYY)

wenanslumun
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B02/2023 10016 Page 414
Peak plots Hg
Cal-Zero BR272023 10:0% Cal-Std1 8022023 10:14
0.002 oo02 [
w o
E E
0,000 . 0,000
o 0 20
Time [s] Time [s]
L Ll
wnaslumugu s naslumugu
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Peak plots
CalZero 3022023 14:28 Cak-Sidl 3022023 14:35

0.010] 0.010]

E 0.005 E 0.005
0000~ 0.000

0 [ 0 ]
Time [s] Time [s]
]
wnslumugy e
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14:44 Page 414

Hg

wnanslumun
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8/02/2023 11:44 Page an

0.0035

0.0030

253.7 nm /:

IPeak height——————— e ——

0.0025

0.0020

0.0015

Intensity

0.0010

0.0005

i+

0.0000

] i 50 75 00
Conc. [ng/L ]

Measurements and events (sorted by time)

Hg Without enrichment / FBR 100 ng/l. PM_3-02-2023 8022023 1131
D Cone. Abs BG sD RSDM%  Int. type Time
Cal-Zero 0.0003583 PkH 11:34
0.000324 11:35
0.000451 11:37
OngiL 0.000383 0.000070827 18.47 11:37
Cal-5td1 0.002954 PkH 11:40
0.002948 11:41
0.002892 11:43
100.ngiL 0.002931 0.000034104 1163 11:43
Calibration Calibration function: 01 11:43
Peak plots Hg
Cal-Zero 8022023 11:34 CalStd1 80202023 11:40
0.002 0.002
3 2 -
0,000, T
0 25 50 0 25 50
Tirme [s] Time [s]

- enmslumug wenanslumun



Peak plots
o_ﬂ{erc 8022023 11:15

0.005

Ints.

0.000

o 20
Time [s]

nmslumugy

BI02/2023 11:22 Page 414
Hg
.1 St_8n2i2023 11:20

0.005

Ints

0.000,

o 20
Time [s]

= wenaslumugy

Service Report

analytikjena

Analytih Jena Imtsuments (Thasland) 134

Custormer's sddress [ Customer's Rel. No. |
Lo -~
M.& S o Bend _

9 TRty 41 partds masicsen, peed Aowwameny fosto |

AT-T4

4l

|
[T . [ Fax ’
Job No. 230155 P User m Service Engineer : _&_ﬂe. 220030 TPage: p
Instrument model : eyeur le| Serial B9 Software Version Mo, 4.7.9.0

O Repair (RE)

Maintenance (PM)

[ Installation (IN) [0 Warranty [ Application (AP) [ Site Prep.(39) O Visit{vi)

Fault 7 Claim Revandive [Manle

e (Pr2/E)

G0 rorcoce

Action taken: — /‘iﬂl"}?’wt‘? ek Bsic Ul

# s ( o cuntsmnd

- Check g5

Tes? e

- —  Clheck  Movit meev
v
Cheek” [iguiok flow
el Ajmﬁ'fp'ws ﬂg“- Vo ey

£ Tl von Awldiod pramey Phovescevce cell | J
/L-é/r ML A‘.'mnu-s‘;m cef

Ak Wlad Erighngact

a

5

# .i.m-';a_jw,-q:-_ (eoutr-oamny

_ <3 0
| Action Pending / Aecommendation : per=cosdnelvsing 1o v

[ Spare Part [ Instrament Canfiguration B
Ttem Mo, Namse
1
2.
3
4,
&,
T

Harewith the undersigned confirm the time deveted.

iy of the specified space parts.
*Traweled hours and kllometers can only be entersd
after the return of the service eng/newr.

the werk perfeeeed, the perfect fenction of the devie,

Work completed?
Yes

O ke

[Ty IF]

Services are subject to the General Terms and Conditions of Analytik jena AG, which will be went on request.

CORPORATE SERVICES

TECHNOLOGY PROMOTION ASSOCIATION (THAI
QUIPMENT CALIBRATION AND TESTING SERVICES

wenmnslamugy

-JAPAN)

NSC-TISLTISITOIS
CALIBRATION 8008

Cert. No.: 23TM278
Page: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Incubator

Memmert

IPP 260

VB15.0187

UAE MIC 003/2559

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

Bangchak, Phrakhanong,
Bangkok 10260

Location : Microblology Laboratory
Received Order : 11 April 2023
Calibration Date : 12 April 2023
Ambient Temperature : (26 10)°C
Relative Humidity : (50+30)%

Calibrated by :

~ Approved Signatory

Issue Date :

24 April 2023

The Uncertaintics are for a confidence probability of approximately 95%

wnEslimuny
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Equipment : Incubator Cert. No.: 23TM378
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2304-01550C-1
Procedure Used :-

Calibration were conducted using p CP-OTO02 ing to direct
method with Data Acquisition which with Ri T Detector ( RTD ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date

1) Data Acguisition 34972A MY49001451 23Lmaz7 25 Feb 2024
2. This certificate is valid only to the item calibraled on date and place of calibration,
3. This certification is traceable 1o the Intemational System of Unit,
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Mot Available Environment during calibration
s i Finished
Temp. ( °C ) 25 26
.L/ REL.Humid. { % ) 57 61
2 = AC Supply ( Valt ) 220 220
o [
1 a
8 = Position : ek
o 1D No.:
1 19RTD-2/1
/ 2 19RTD-2/2
= L 3 19RTD-2/3
b
4 19RTD-2/4
5 19RTD-2/5
& 19RTD-2/8
T 19RTD-217
Probe Installation Details : Dimension of Chamber : L} 19RTD-2/8
an Bl om o 050 m 9 (ref.) 19RTD-2/8
b= 50 em W= 064 m
€= 50 cm H= 080 m
Capacity = 0.:26 m'
L]
wonaslug
3)
Equipment : Incubalor Cert. No.: 23TMaTa
Condition As-Received : Used item Page: 3of3
Reference : 2304-01550C1
Result of Calibration : { * ) Without Adjusiment
Function of UUC* ; Temperature Source
Fresh air setting : Mot Available
Calibration | UUC* uvuer T P Overall |Coverage
Point Setting | Reading stability unifermity Variation| Factor
(') (°C) | (*Cch (£"C) () (ch k
35.0 350 35.0 0.052 0.53 0.60 2
Cali T (c) .
Paint Position Uncertainty
ey | 1+ [ 2 T 3T 4 1 s [ 8 [ 7 [ 8 [awen)] (zc)
350 | 35092 [ 35.148 | 34.817 | 35.140 | 34,804 | 35323 | 34.773 | 35.058 | 34.802 | 0.30

Average® : The average of 30 values in each position,
Temperature stability : One-half of the greatest maximum of
T i ity : The i difference of

ire at any one Sensor.

sres at any sensors and the measured
ftemperature at the reference location which are observed at the same time or at as close an observalion time as
possible to determine the temperature patiern or homogeneity within the chamber under steady-state conditions,
Overall Variation : The Difference of the maximum and mi res g observation,
UUC" : Unit Under Calibration

MNote : The reporied uncertainty of measurement was included stability and excluded unifoemity

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

-olo-

NECTHLTIES
CALIBRATION 3808

Cert. No.: 23TMT29

Page: 10of3
Certificate of Calibration
Equipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No. : VE18.0033
ID No. : UAE.MIC.021/2561
Submitted by : United Analyst and Engineering Consultant Co,,Ltd

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiclogy Laboratory (302)
Received Order : 27 April 2023
Calibration Date : 27 April 2023
Ambient Temperature : (26+10) c
Relative Humidity : (S50£30)%

Calibrated by :

Issue Date : 11 May 2023

The Uncertainties are for a

Equipment : Incubatar Cert. No.: Z3TM729
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2304-04810C-7
Procedure Used :-

C: were using CP-0TO2 ding to direct measurement
mithod with Data ition which with i Detector { RTD )

The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34972A MYST013711 22LMa3 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This ion is 1o the Ir System of Unit,
Result of Calibration :- {*) Without Adjustment
Function of UUC*® : Temperature Source
Fresh air setting : Close Environment during calibration
- ¢ R inni Finished
Temp. ) 20 21
_f REL.Humid. { % ) 72 7T
2 4 [AC Supply ( Volt ) 230 23
] [
! g r® Baatlion: Ref. Std.
L ?Wz ‘osition : 1D No.:
3 E 3 1 18-18RTD-01
. T 2 18-1BRTD-02
) Wi e M n;; / 3 18-18RTD-03
=" 4 18-18RTD-04
-— 5 18-18RTD-05
] 18-18RTD-10
T 18-18RTD-07
Probe Installation Details : mension of Chamber : 8 £2 1ORTD-H
S W Bz 65 9 (ref) | 18-18RTD-09
b= 0 em W= 064 m
c= 10 em H= 080 m

Capacity = 02 m

wnanslae




Equipment : Incubator Cert. No.: 23TM729
Condition As-Received : Used lem Page: 3of3
Reference : 2304-04610C-T
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| uuc* | UUC* T Overall
Point | Setting | Reading stability iation| Factor
(*c) L. ] (x°C) () (*c) k
22.0 22.0 220 0.058 0.11 0.19 2
44.0 44.0 44.0 0.066 0.50 0.87 2
Calibration {"C)
Point Position
{6 ) 1 F] 3 4 5 6 7 8 |o9(ref)]| (#C)
220 22,009 | 22,038 | 21.971 | 22,005 | 22.004 | 22.000 | 21.941 [ 21.959 | 22.022 0.30
44.0 44,383 | 44.447 | 44.029 | 44.204 | 43,899 | 43.895 | 43.637 | 43.923 | 44.085 0.30

Average*® : The average of 30 values in each position.

Temperature stability : One-half of the greatest i of at any one sensor.
Ti i : The i of measured P at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to the P pattern or within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and mi tt observation
uuc* : Unit Under Calibration

Note : The reporied uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard i iplied by a
factor k. providing a level of confidence of approximately 85 %.

-olo-

wonesla

THNOLOGY PROMOTION ASSOCIA
CORPORATE SERVICES X EQUIPMENT CALIBRATION AND
PATTANAKARN ROAD S04 15, SUANLUANG, SUANLUA!

NEC-THLTI TS

TEL. 027 0 FAX 284 CALIBRATION 608

Cert. No.: 23TM764

Page: 10of3
. . .
Certificate of Calibration

Equipment : Water Bath
Manufacturer : Memmert
Model : WHNE 14
Serial No. : L4z1.0121
1D No. : UAE.MIC.015/2565
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

3 Sei Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiclogy Laboratory (302)
Received Order : 27 April 2023
Calibration Date : 27 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30)%
Calibrated by :
Approved by :

Approved Signatory
Issue Date : 11 May 2023
obability of approximately
= o ]
wnamslumungy
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Equipment : Water Bath Cert. No.: 23TM764
Condition As-Received : Used ltem Page: 20of 3
Reference : 2304-04810C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data ition which with ial Platinum Resistance
Thermometer { IPRT ).

The temperature scale used was based on [TS-80,

Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349724 MY58003411 22LM165 26 Nov 2023
2. This certificate is valid only to the item calibrated on dale and place of calibration.
3. This fi s to the i System of Unit.
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water
AC Voltage Supply
(°c) ( %RH. ) { Voit )
|Beginning of Calibration 23 69 220
|Finished of Calibration 22 73 221
Ref. Std.
Position :
osition 1D No.:
Y SS— 1 4804539-001
f
- 4 .
- 1 Seet) 2 2 B04539-002
Y 3 v 3 4804539-003
- T 4 4804539-004
Siref.) 4804538-005
Front
L]
neslug
Equipment : Water Bath Cert. No.: 23TM764
Condition As-Received : Used ltem Page: 3of 3
Reference : 2304-04610C-3
Result of Calibration :-  (* ) Without Adjustment
Funetion of UUC" : Temperature Source
Calibration uuc* uuc* Average” Standard Reading ( °C )
point Setting Reading Posi
('cy (°c) ('c) 1 [ 2z | 3 T & [ ser} | (£
445 44.5 445 44370 | 44339 | 44.379 | 44.413 | 44372 0.15
Calibration Uniformity | Stability Coverage
point Factor
(°c) ("c) (£°C) k
44.5 0.087 0.030 2

Average® : The average of 30 values in each position

Uni ity : The iff of sres at any sensors and the measured lemperature
at the reference location which are observed at the same time or at as close an observation time as possible
to ine the pattern or geneity within the chamber under steady-state conditions.
Stabllity : One-half of the greatest i i of P at any one probe.

UUC* : Unit Under Calibration

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

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

ge factor k, iding a level of confi of 95 %,

-olo-
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Certificate of Calibration

Equipment: Balance Certificate No.: C01223732
Model: PX623 Issued Date: 09 December 2022
Seral No. (or ID.):  C236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Page: 1of 2
Condition: New

Customer: United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Environment Condition: ~ Temperature 26°C + 05°'C
Hurmidity B3%RH + 3.9 %RH

United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Calibration By: Mr. Adisai Maknol
Callbration Date: 08 December 2022

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C0Z221765

Authol natory

This carificats is lssued Sha units of measurement sccording 1o The Intemational System of Units (S1). It provides aceabilty of measursenont to
international or national standard or other recognized national standard laborstonies.

The Fesssurement uncanainty stated | the expanded uncertainty which is oblsingd from the standand uncertainty muliphed by the coverage facior (i=7) to
provide a level of confidence of 95N Ris ‘with the Guide 1o Expression of Uncertainty in Measurement (GUM).

Thesa rusults mary ba affected by devistcns rom specified conditions. The results relste only 10 the lems tesied, calitrated or sampled. The report shall
ot be reproduced except in full without apgroval of DRSH Technology Limited.

i ey e lal dvie
DRSH Tachreiogy Limast

el
2533 Skt Fowd, Bangchk, Pirakhancng, Banghck 10280
Phone: 68 2630 7000 adand

enmslumug

CAL-FM-CO1-14: 12 Sep 2022

Delivering Growth - in Asia and Beyond.

Certificate No.: C01223732 Page:2of 2
Calibration Results:
Without Adjustment
Eccentric Emor: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero refarence.
: Nominal Test Value 200 @
Reference Points (g)
A B c [+] E
- 0.000 0.000 0.000 0.000

R D of the standard deviation of wei balance., dabilit 0001 (g)
Nominal test valus (g) Standard Deviation
50 0.0004
500 0.0005

Error of Indication from neminal or I mass value., Readabillty 0001 (9

Nominal Value | Conventional Mass | Displaysd Valus | Emorofindication | Uncertainty ]
@ () @ (&) @

1 1.0000 1.000 0.000 0.0010 2,03

B 5.0001 5.000 0.000 0.0010 203
10 10.0001 10.000 0.000 0.0010 203
20 20.0001 20.000 0.000 0.0010 2.03
50 50.0001 50.000 0.000 0.0010 2.03
100 100.0001 100.000 0.000 0.0011 203
200 200.0004 200.000 0.000 0.0011 202

300 300.0006 300,000 -0.001 0.0013 2.01
400 400.0008 400,001 0.000 0.0014 2.01
500 500.0003 500.000 0.000 0.0017 2.00
500 600.0004 600,000 0.000 0.0019 2.00

The End of Certificate
ey g v
s wn@slueugy

Delivering Growth - In Asla and Beyond. CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Refer to Certificate No.: C01223732 Page: 1 of 2
Statements of conformity:

This conformity cerificate documents the validity of the following statements of conformity based on the measurement
results of i

The emor of indicati during are under given and it and

the ge p 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therafore,
those have not baen Iy
Tolerance and Decision rules:
of the of the device are done based on direct comparison of the relevant

measurement results with the tolerances and decision rule are prescribed by the customer.
Declslonrula: [J Choice A Binary Staternent for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

[ Choice B Non-binary staternent with guard band (w = 1 U), Pass or Fal Specific Risk < 2.5% PFA and
Condition Pass or Condition Fal Specific Risk < 50% PFA.

[0 Choice C Customer defined, Customers may define arbitrary muliple of r o have applied as guard
band (w=r U).
; PFA = Probabiity of False Accept

Authorized signatory

v Bmomnry maTlal dvin
DWSH Tacheekogy Limited

ol
2533 Butwrredt Road, Bangchk, Phrsttancng, Basghek 10180
Phone: +08 2636 7000 Emak ko albraton@uncom  Wabste: wwe diah comaciniie it

wenanslumun

CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Refer to Certificate No.: C01223732 Page: 2 of 2

Delivering Growth - in Asia and Beyond.

Statements of conformity:

Without Adjustment
Readabiiity; 0.001 g

Nominal Value Eror of Guard band (w) | Tolerance ()
indication Conformity
a 9 g a
1 0.000 0.0010 0.002 Pass
5 0.000 0.0010 0.010 Pass
10 0.000 0.0010 0.020 Pass
20 0.000 0.0010 0.040 Pass
50 0.000 0.0010 0.100 Pass
100 0.000 0.0011 0.200 Pass
200 0.000 0.0011 0.400 Pass
300 -0.001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 0.0019 1.200 Pass
The validity of the of cannot be for different places of use, environmental conditions of improper use.
The End of Statements of conformity
/e Bomemuers e TuTnd dvin
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Delivering Growth - Iin Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2022



Without Adjustment
Job Mo,

KSPR2Z19576
Error of indication Readability:0.001g

15

1
05 /

[ ——

-1
) 0 100 1000

% Errerof indication = Uncert(+) = Uncert(-) Display of bolomce
Lower Upper L
———Upper Specification

enmslumug





