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(09.00-10.00W. | 0489 | 64 0788 | <1.0 2620 64 | 50<f<100 | 164
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30 0.426 Wl 0.370 30
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iadle 24 Falue 1afy 24 Falus
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ANATFIY 200 100
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Transverse Vertical Longitudinal A3NTFIY
1 Velocity | Frequency | Velocity | Frequency | Velocity | Frequency | Frequency | Velocity
(mm/s) (Hz2) (mm/s) (Hz2) (mm/s) (Hz) (Hz) (mm/s)
13.00-14.00 u. 0.032 >100 0.765 32 | 0.102 [E 10<f<50 _10.5
14.00-15.00 u. N/A N/A N/A NA | N/A N/A = -
15.00-16.00 W. N/A N/A N/A NA | N/A N/A = -
16.00-17.00 U | /A NA | N/A NA | N/A N/A . -
17.00-18.00 U. |  0.039 51 0.638 47 0.087 73 10<f<50 14.25
18.00-19.00 . | N/A N/A N/A NA | N/A N/A : :
19.00-20.00 u. N/A N/A N/A N/A N/A N/A = =
20.00-21.00 . N/A
21.00-22.00 u. N/A
_ N/A
) N/A
00.00-01.00 W. | N/A
01.00-02.00 u. N/A
BT T T
03.00-04.00 u. N/A
04.00-05.00 1. N/A
05.00-06.00 1. N/A
T T
07.00-08.00 . N/A

N/A N/A NA | - :
>100 31 0079 85 10<f<50 | 1175
Y N/A N/A N/A : i
12.00-13.00 u. 0.118 >100 57 0.307 >100 50«f<100 15.7
vewn  : N/A = Not Applicable
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Architects, Surveyors and Consulting Engineer’s Fees (CAR/052) (ID1486)

. ' o ' a Aa X R T I o Ja A v o W Ay Y a A A~
ADDNLULUY AT LLﬁZﬂ']lﬁﬂ‘H']'Jﬁ')ﬂﬁﬂLﬂﬂsllu@ﬂiJﬂ':l']llﬁ]']!,ﬂu !W'f)%Zﬂu’ﬁﬂﬁ/\l’ﬂﬁ‘WﬂﬁiﬂﬂI,'E'J']ﬂizﬂ‘L!ﬂfJ‘W'CNi]']ﬂ°ﬂvlﬂlﬂﬂﬂ?']ﬂ’giylﬁﬂﬁﬁﬂlﬁﬂﬂ1ﬂ
2
YU

9
ﬁiWu'JuNuﬂoWﬂﬂﬂ'ﬂll'ilINﬂ: Vlmnu 4,922,607 UM ma’q‘mm@;Lmazﬂ'ima:ma@mzﬂznmgmﬂizﬂuﬂﬂ
Consequence of Faulty Design (DE3) (ID1945)

v o

Y = 1 @ U ~ Yo = 2 g
VU5 NUNBIZTANATOIANUTIHIIADITUALY ﬂJﬂJuﬂuﬁ’]uVI]lﬂi‘]Jﬂ’ﬂiJlﬁﬂﬁﬁl Fuiluwa

a

~ A a o Y a v 9 9
ﬂiﬂ!‘ﬂﬂﬁ’f]’f]ﬂ!L‘U‘]JNﬂWﬁ']ﬂLmS:Vlﬂﬁlﬂﬂﬂﬂﬁmﬁ]"llu !

a

' H v
?T“]JLﬁi’J\1111%1ﬂﬁ?uﬁﬂﬂﬂllﬂﬂﬂﬂ1ﬁlﬁ1@uu

9
wa ' [

fuduinaausude: Tinu 4,922,607 1M AeglinmauAazaiwazanenIzezae1sEAUNY
Cover for Cross Liability (CAR/002-MR) (ID1154)

A v A Y 1 Y v o s A cslalw v o lldy Y1 9 Yo A Yo 1 =2 A
RouluanusvRadenusznIngion)sziudenunsusssd Qeulymsigsvilseiudees luladennd e, d5umin ve dSummaeial
Usziussegaronunelansusssimiv@edny Tunsaiimlding anudeneasd13, §5umunniedsumunaesonilasela
Cover for Loss or Damage due To Strike, Riot (CAR/058) (ID1492)

[doulvduasesnnugydenseidemesunannmstiavgaanu msvaiva ineavesnumsiiiea
Debris Removal Clause (CAR/017) (ID1450)

v o w1 ) X Y o o & < A A - o on A v o & yy
AnuduasosdmsumIudeIn Msseneu msmou muanuiuiutenilunaduiiunananudemevesnsndauolseiude ¥ela
fuAnuAuATEIMUNTUTTTNTYAUSY
DUIURUNINAANVTUAN: 4,922,607 VN AOYUAMALAAZATIAZAADAIZEZIAND 152N UNY
Escalation Clause (not exceeding 20%) (CAR/029) (ID1463)

A Yy Y 1Y wa A o a v o A 4’! <3 A d’! 1 a o a v o oA
RoulyldquasesTason Tuiaieoiuiutuenlsenusomuiunnmglag naw Taomindu TRy 20% vestwutuenlsznusenszy lu
a1
Expediting Cost (Limit: 20% of Repair Costs including Airfreight) (CAR/025) (ID1459)

Vg Y ' v A Aa A a &2 o o = Yo ) s ' ] Vo
mldselumsssausuiounanmsidianudemenarunauaudya 391d5uanuduasesaunsusssd Taenield 20% vesrigou
FINANVUAININOINA
Extended Maintenance Cover Clause 12 month(s) (CAR/004-MR) (ID1217)
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STRENGTH DESIGN METHOD : SDOM Plus

[ aia. 7 1

B1

VIR iy
@0.9565

Materials Data

fc* = 150 ksc.

fy = 3000 ksc.

fv = 3000 ksc.
n Rei n

Data

Reinforcement

L = Length of Span
Py = (LA16)(0 40+ (fy/7000))
d = Effective depth of Tension Steel
d' = Effective depth of Compression Stee|
P = 0850, (fc'/fy )(6{20-’(612047)]
[ = 075,
Pmin 144y
P 0.50p,
Asy = pbd
a = As ty/0 85fch
Mn = feAsify(d-a/2)
Mu = Maximum Moment
Ru = Mu/gbd

o (ep My(1-0.59(0-p' Ny Ac’))
Mu, dpRubd’
Mu. Mus - Mu,
frea = OB /Ty )(1-1-(2Ru/0 8 56c7)
As, = Mu/¢ ty(d-d’)
As = Pbd

o As; + As,

Using Reber Top (As top)
Using Reber Bol (As bot)

S i

Data

Vu = Maximum Shear
Ve = $0.53(Vfcbd
hVs Vu- § Ve

1 1V bd

$2.1(¥fcdbd

dVE/2 < Vi < Ve

Vu > §Ve and Vu- 4, Ve < 41 1febd
lVchd < Vu - fve < §2.14cbd
Maximum Stirnups Spacing (5_max)
Using Stirrups Spacing (S_use)

Section Diagram

0.70

0.70 m.
0.05 m

Middle Span
Doubly

6.00

307

578

12.2

0.0453
00339
0.0047
0.0226
65.388

16.484
§7493.30
98000.00 << [Prsitive +]
53.226
80018.24
17981.76
0.0204
14.605
79.993
84823
84823

<< [0k]
<< [0k]

Middle Span
49000 .00
2178571
27214.29
4521562
86320.72
0.289

0123

0.145

0.289

1-DB12 @o.? < [Ok]

Middie
0.50

6DB20 +3DB20
6DB20 + 30820
6DB20 +3DB20

St-1DB1230 2

0.70

SDB20 +3DB20
60820 +3DB20
6DB20 +3DB20

Strength Reduction Factor

B 085
. = 090
; = 085

Support Span
Doubly

6.00

3t07

578

12.2

0.0453

0.0339

0.0047

00226

65.388

16.484
8749330
98000.00 << [Negative -}
53.226

80018.24

17981.76

0.0204

14.605

79.993
84823 << [0k
84.823 << [Ok]

Support Span
49000 .00
2178571
2721429
4521562
86320.72

0.289

0123

0.145

0.289

1-D812 @o0.2 < [0K]

Support
0.50

6DB20 +3DR20
6DB20 + 30820
60820 +3DB20

St-10812@0.2

6DB20 +3DB20
6DB20 +3D820
GDB20 +3DB20

m.
cm.

om

sg.cm
cm
kg.-m.
kg.-m.
ksc
ksc.
kg.-m.
kg.-m.

sq.cm
sq.cm.
sq.cm,
sq.cm

sq.cm.

kg.
ka.
kg.
kg.
kg.
m.
m.
m.
m

m
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STRENGTH DESIGN METHOD : SDM Plus

Materials Data

fc* =
fy =
v =

150 ksc
3000 ksc.
2400 ksc,

fon. Bain

Design Section

Width
Depth

Cover

Middle
Singly
1.50
277

= 0.
= 0.
05

= 0

Span

Data

Reinforcement

L Length of Span

(| = (L/16)(0.40 +(Ty/7000))

d = Effective depth of Tension Steel

d' = Effective depth of Compression Steel

= D85, (fc/fy X61 20/(6120 +fy))

= 0.75pn,
Ot = 14/
= 0.50p,
As = pbhd
a = As,fy/0 85fch
bMn1 = A fy(d-a/2)
Mu = Maximum Moment
Ru Muy/ i bd*
o (p-p My(1-0.59(o-p Xfy Ac’))
Mu, #Rubd”
Mu, = Mu-Mu,
= 0.85(fc!/fy X(1-1- (2Ru/0.85K 7))
As, = Mu/p,fy(d-d)
As =

or As; +As;
Using Reber Top (As_top)
Using Reber Bot (As_bot)

Shear & Stirrup

Data

Vu = Maximum Shear
hVc = %0.53(¥fc)bd
bVs Vu- ¢, Vc

dod A (i bd

$.2.1(Vic)bd

BNVC/2 < VU < Ve

Vu > g Ve and Vu- p,Ve < . 1.1cbd
b1 1ebd < Vu - Ve < §,.2.1chd
Maximum Stirrups Spacing (S_manx)
Using Stirrups Spacing (S_use)

Section Diagram

0.50

406

94
0.0453
0.0339
0.0047
00226
27.558
11.579
25901.35
15000 .00
33.704

15000 .00
0.00
00122
0.000
14.820

18.850
18 850

Middle Span
12000 00
918166
2818.34
19056 .27
36380 15
0.203
0.203
0.102
0.203
1-RB9 @0 .2

Middle

0.30

30
50

<< [Prsitive +]

<< [OK]
<< [Ok]

<< [OK]

40820
0820

SL-1RB9

20820
40820

m,
m.

m.

@0 2

0.50

Support Span
Singly
1.50
1.77
406

9.4
0.0453
0.0339
0.0047
0.0226
27.558
11.579
25901.35
15000 .00
33704

<< |Negative -]

15000 .00
0.00
0.0122
0.000
14.820

18.850
18.650

<< [0k]
<< [0k]

Support Span
12000.00
9181.66
2818.34

19056 .27
36380.15
0.203

0.203

0.102

0.203

I-RBO @0.2 << [ok]

Support

0.30

— s
1DB20
20820

St-1RBY @0 .2

2820
40820

m.
m,
cm.

om

sq.cm
cm.
kg.-m.
kg.-m.
ksc
ksc.
kg.-m.
kg.-m.

sq.cm.
Sq.cm
sq.cm
sq.cm

sq.cm

kg
kg.
kg
kg.
kg
m.
m
m.
m

.
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LOAD APPLY

Load/Pile (Say)
(lafiug Vertical load)

Load/Pile (Say)

144 (Wlaflus MomentTuwmwdaann)

93,00
23 25} [23.25
&>
-24.00] 124.00
a3
144
-33.94] [33.94
&
144
| 9300
4 3
-10.69! [57.19
PILE REACTION
frrag e
Il | F2 ¥ 20T 1
+ 4 o —

Load/Pile (Say)

(Haflua MomentTuuwinuas)

Max. Load/Pile (Say)
(Wafi DL+ Moment)

Design Footing

3 g v t‘kl‘ = = | 4
=S i)
J b ) FICHLh X

MAX 75.85 Ton < 94 Ton
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LOAD APPLY
93.00 Load/Pile (Say)
l (laflug Vertical load)
23.25] |23.25
Load/Pile (Sa
a> ol
144 (lafiusi MomentTuuwadoann)
-24.00] 124.00
Load/Pile (Say)
144 (aflud Momentluuwinuas)
-33.94] 133.94
Max. Load/Pile (Sa
, e o)
144 (uadl D.L.+ Moment)
l 93.00
-10.69T I57.19 Design Footing
PILE REACTION
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STRENGTH DESIGN METHOD : SDM Plus

Project 2115 aaa. 7 Beam No. |TB1
Owner Engineer UILTINWT TILEE
Location License @1.9565
Materials Data Design Section Strength Reduction Factor
fc' = 150 ksc. Width = 0.50 m. By = 085 -
fy = 3000 ksc. Depth = 070 m. by = 090 -
fv = 3000 ksc. Cover = 005 m. by = 085 -
Design Reinforcement
Data Middle Span Support Span Unit
Reinforcement Doubly Doubly
L = Length of Span 6.00 6.00 m.
hoin = (L/16)(0.40+(fy/7000)) 31.07 31.07 m.
d = FEffective depth of Tension Steel 57.8 578 cm.
d' = FEffective depth of Compression Steel 12.2 12.2 cm.
Do = 0.85p(fc’/fy)6120/(6120 +fy)) 0.0453 0.0453 -
e = 0.75p 0.0339 0.0339 -
Pnin = 14ffy 0.0047 0.0047 -
p = 0.50p, 0.0226 0.0226 -
Asy = pbd 65.338 65.338 sq.cm.
a = Asfy/0.85fcb 16.484 16434 cm.
6Mn = duAsify(d-a/2) 57493.30 $7493.30 kg.-m.
Mu = Maximum Moment 98000.00 << [Prsitive +] 98000.00 << [Negative -] kg.-m.
Ru = Mu/gbd? - - ksc.
or  (p-p’)y(1-0.59(p-p Xy /fc)) 53.226 53.226 Ksc.
Muy = ¢,Rubd® 80018.24 §0018.24 kg.-m.
My, = Mu-Mu, 17981.76 17981 .76 kg.-m.
pre = 0.85(fc’/fy (1-+1-(2Ru/0 85fc") 0.0204 0.0204 -
As, = Muy/¢,fr(d-d) 14.605 14.605 sq.cm.
As = pegbd - - sq.cm.
or As; + As; 79.993 79.993 sq.cm.
Using Reber Top (As_top) 84.823 << [Ok] 84.823 <= [OK] sq.cm.
Using Reber Bot (As_bot) 84.823 << [Ok] 84823 << [Ok] 5q.cm.
Shear & Stirrup
Data Middle Span Support Span Unit
Vu = Maximum Shear 49000.00 49000.00 kg.
N = $,0.53(Fcbd 2178571 2178571 kg.
¢N¥S = Vu-hVc 27214.29 27214.29 kg.
¢,1.1(fc)bd 45215.62 4521562 kg.
$,2.1(+fc)bd 8632072 86320.72 kg.
dNC/2 < Vu < Ve 0.289 0.289 m.
Vu > § Ve and Vu - g¥c < 1 1chd 0123 0123 m.
b.1.14fchd < Vu - ¢,V < §,2.14fchd 0.145 0.145 m.
Maximum Stirrups Spacing {(S_max) 0.289 0.239 m.
Using Stirrups Spacing (S_use) 1-DB12 @0.2 == [0k] 1-DB12 @0.2 <= [Ok] m.
Section Diagram
Middle Support

070

005

6DB20 +3DB20
6DB20 +3DB20
6DB20 +3DB20

St-1DB12@0.2

6DB20 +3DB20
6DB20 +3DB20
6DB20 +3DB20

0.70

(WIYTITUNS S18528U d8.9565 )

6DB20 +3DB20
6DB20 +3DB20
6DB20 +3DB20

St-1DB12@0.2

6DB20 +3DB20
6DB20 +3DB20
6DB20 +3DB20
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STRENGTH DESIGN METHOD : SDM Plus

Project 2113 aaa. 7 1 Beam No. |TB2
Owner Engineer WILESIUWS 5181580
Location License 6.9565
Materials Data Design Section Strength Reduction Factor
fic! = 150 ksc. Width = 030 m. By = 085 -
fy = 3000 ksc. Depth = 050 m. by = 090 -
fv = 2400 ksc. Cover = 005 m. 4y = 085 -
Design Reinforcement
Data Middle Span Support Span Unit
Reinforcement Singly Singly
L = Length of Span 1.50 1.50 m.
Pimin = (L/16)(0 40+ (fy/7000)) 7.77 737 m.
d = Effective depth of Tension Steel 40.6 40.6 cm.
d' = FEffective depth of Compression Steel 9.4 94 cm.
o = 0850, (fc//f)(6120/(6120+f¥)) 0.0453 0.0453 R
tmas = 075p 0.0339 0.0339 -
Pmin = 14/fy 0.0047 0.0047 -
2 = 0.50p, 00226 0.0226 -
AS; = pbd 27.558 27.558 sq.cm.
a = As,fy/0.85fch 11.579 11.579 cm.
$Mn = dyhs,fy(d-a2) 25901.35 25901 .35 kg.-m.
Mu = Maximum Moment 15000.00 << [Prsitive +] 15000.00 << [Negative -] kg.-m.
Ru = Mu/%bdz 33.704 33.704 ksc.
or  (pp )y(1-0.59(p-p")fy /fc’)) - - ksc.
Muy = f;)ijubd2 15000.00 15000.00 kg.-m.
Mu, = Mu-Muy, 0.00 0.00 kg.-m.
frea = 085(fc’/fy )(1-+1-(2Ru/0 85fc”) 00122 00122 -
As; = Mu,/¢.fr(d-d?) 0.000 0.000 sq.cm.
As = Prgbd 14.820 14.820 sq.cm.
or As; +As, - - sq.cm.

Using Reber Top (As_top) 18.850 << [OK] 18.850 <= [OK] sq.cm.
Using Reber Bot (As_bot) 18.850 << [Ok] 18.850 << [Ok] sq.cm.
Shear & Stirrup
Data Middle Span Support Span Unit
vu = Maximum Shear 12000 .00 12000 .00 kg.
gMc = $0.53(fcHbd 9181.66 9181 .66 kg.
V5 = Vu-gVc 2818.34 2818.34 kg.
1 .1(fc)bd 19056.27 19056 .27 kg.
2.1V )bd 3638015 36380.15 kg.
$VC/2 < VU < dVC 0.203 0.203 m
Yu > §Ve and Vu - p Ve = ¢ 1+fcbd 0.203 0.203 m
$,1.14fchd < Vu - gVc < ¢,2.1fchd 0.102 0.102 m.
Maximum Stirrups Spacing (S_max) 0.203 0.203 m
Using Stirrups Spacing (S_use) 1-RB9 @0.2 << [Ok] 1-RB9 @0.2 <= [Ok] m
Section Diagram

Middle Support

0.30 0.30
£77 9 | e £*7 9 | 2085
"’D‘. St-1RB9 @02 "’D‘ St.-1RB9 @0.2
=1 =1
£ oo d ﬁ%g B oo }%%g
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Y488 97U 22 518013

ddul drsuafie AT
1 Arsenic Digestion, Inductively Coupled Plasma Method®
2 Barium Digestion, Inductively Coupled Plasma Method™
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method?
4 Cadmium Digestion, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method®?
6 Chromium Digestion, Inductively Coupled Plasma Method®
7 Color ADMI Weighted-Ordinate Spectrophotometric
Method®

Copper Digestion, Inductively Coupled Plasma Method™?

Hexavalent Chromium Colorimetric Method®?
10 Lead Digestion, Inductively Coupled Plasma Method?
11 Manganese Digestion, Inductively Coupled Plasma Method™?
12 Nickel Digestion, Inductively Coupled Plasma Method™
13 Oil & Grease Liquid-Liquid, Partition Gravimetric Method™?
14 oH Electrometric Method®
15 Phenols Distillation, Direct Photometric Method™?
16 Selenium Digestion, Inductively Coupled Plasma Method?
17 Sulfide lodometric Method®?
18 Temperature Laboratory and Field Methods®
19 | Total Dissolved Solids Dried at 180 °C
20 Total Kjeldahl Nitrogen Macro-Kjeldahl Method®
21 Total Suspended Solids Dried from 103 to 105 °C%?
22 Zinc Digestion, Inductively Coupled Plasma Method?

W1 ldau 971u9u 17 51789013

anufl asuany BIATZA
! Antimony Digestion, Inductively Coupled Plasma Method™
2 Arsenic Digestion, Inductively Coupled Plasma Method™@
3 Barium Digestion, Inductively Coupled Plasma Method?
4 Beryllium Digestion, Inductively Coupled Plasma Method?
5 Cadmium lasma Method™?

6 Chromium...
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aaud asuane ATz
Chromium Digestion, Inductively Coupled Plasma Method™®
Chromium (Ill) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®?
8 Chromium (V1) Colorimetric Method™?
Lead Digestion, Inductively Coupled Plasma Method®?
10 Manganese Digestion, Inductively Coupled Plasma Method?
11 Nickel Digestion, Inductively Coupled Plasma Method™
12 pH Electrometric Method™
13 Phenol Distillation, Direct Photometric Method?
14 Selenium Digestion, Inductively Coupled Plasma Method™
15 Silver Digestion, Inductively Coupled Plasma Method?
16 Vanadium Digestion, Inductively Coupled Plasma Method?
17 Zinc Digestion, Inductively Coupled Plasma Method™®

91n1eLde (Uaneszue) 91uau 21 518019

ardudl dnsuany BheTen
! Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
3 Beryllium lsokinetic Sampling, Digestion, Inductively Coupled
. Plasma Method™
4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
Carbon Monoxide Instrument Analyzer Method™
Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
W Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
9 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
10 Manganese Isokinetic Sampting,' Digestion, Inductively Coupled

11 Nickel...
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11 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

13 Opacity Ringelmann's Method™

14 Oxides of Nitrogen Instrument Analyzer Method®

15 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

16 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Instrument Analyzer Method™

17 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method"!

18 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

19 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

20 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®

2 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

22 Xylene Adsorption Sampling, Gas Chromatographic

Method™

aaﬂggaﬁaiﬁﬁ]ﬁ‘lﬂ%’uﬁ's 37U9U 1 578015

aduit arsuany BAazd

1 pH Electrometric Method™®
Ay 97UIU 14 5980135

S Arsuane ERRIGERET
1 Antimony Digestion, Inductively Coupled Plasma Method®*
2 Arsenic Digestion, Inductively Coupled Plasma Method®”!
3 Barium Digestion, Inductively Coupled Plasma Method®”
4 Beryllium Digestion, Inductively Coupled Plasma Method!®”!
5 Cadmium Digestion, Inductively Coupled Plasma Method™!
6 Chromium Digestion, Inductively Coupled Plasma Method!®”!
7 Lead Digestion, Inductively Coupled Plasma Method™®”
8 Mangan jgesti v d Plasma Method™*!

9 Mercury...
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9 Mercury Digestion, Inductively Coupled Plasma Method!*!
10 Nickel Digestion, Inductively Coupled Plasma Method™*”’
11 Selenium Digestion, Inductively Coupled Plasma Method "
12 Silver Digestion, Inductively Coupled Plasma Method™”!
13 Vanadium Digestion, Inductively Coupled Plasma Method™?!
14 Zinc Digestion, Inductively Coupled Plasma Method™®!
LlaNa1381989

1. ASENTINAMASTU. USTMANsENTgaaInnssi 13ee Muuamvinamhaiuiniedy
TuenmafisyuigeananUdowwemdounuadsany wea, 2549, $19A91YLUARI. 4 SuAN 2549,
AUl 123 maufiey 125 9.

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24" ed. Washington, DC: APHA, 2023,

3. United States Environmental Protection Agency. Standard of Performance for
New Stationary Source. 40 CFR 60. Appendix A, 2019.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils. SW-846
Method 30508B, 1996.

5. United States Environmental Protection Agency. Test Method for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission Spectrometry.
SW-846 Method 6010D, 2018.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004.
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Séudi drsuany ERRIG AR
il Cyanide Total Cyanide after Distillation, Colorimetric
Method™
2 Free Chlorine lodometric Method™

1 1dau 979U 5 518015

ddud arsuany BAATZA
1 Aluminum Digestion, Inductively Coupled Plasma Method!?
2 Copper Digestion, Inductively Coupled Plasma Method!?
3 Cyanide Total Cyanide after Distillation, Colorimetric '
Method?
4 Iron Digestion, Inductively Coupled Plasma Method?
Molybdenum Digestion, Inductively Coupled Plasma Method?

at

faufipausedagilaldugg d1uau 17 s18m1s

2

il dTuany Basen
1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*”!
2) Digestion, Inductively Coupled Plasma Method!*”!
% Arsenic 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*!

2) Digestion, Inductively Coupled Plasma Method™”!
3 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*!

2) Digestion, Inductively Coupled Plasma Method!
a Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™**

2) Digestion, Inductively Coupled Plasma Metho

5 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled
d[1,3,5]

4,5)

d {4,5]

Plasma Metho
2) Digestion, Inductively Coupled Plasma Method™”
6 Chromium 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Meth
2) Digestion, |
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10

11

12

13

14

15

16

17

Cobalt

Copper

Lead

Mercury

Molybdenum

Nickel

Selenium

Silver

Thallium

Vanadium

Zinc

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

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

2) Digestion, Inductively Coupled Plasma Metho

1) Waste Extraction, Digestion, Inductively Coupled
d[1,3,5]

d[4.5]

Plasma Metho
2) Digestion, Inductively Coupled Plasma Method™*!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method**

2) Digestion, Inductively Coupled Plasma Me‘;hod[q'sl
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™**

2) Digestion, Inductively Coupled Plasma Method™”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™**

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

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

2) Digestion, Inductively Coupled Plasma Method"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™**!

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

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

2) Digestion, Inductively Coupled Plasma Metho

4,5]

d[4,5]
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adul fsuay ERRGERER
I Aluminum Digestion, Inductively Coupled Plasma Method™”!
2 Copper Digestion, Inductively Coupled Plasma Method™*!
3 Iron Digestion, Inductively Coupled Plasma Method™!
a4 Molybdenum Digestion, Inductively Coupled Plasma Method™®
5 pH Electrometric Method®”
19NE1581989

1. N92N$9AAMNITU. UTBNIANTENTIGAAIMNTIU, W.A. 2566. 1384 mﬁmmﬁWﬁgaw’%g
Sanlaildud srvfinanpunwn. 31 wauniau 2566, i@l 140 mauiitey 126 4.

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24™ ed. Washington, DC: APHA, 2023.

3 United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. SW-846, 2014,
4 United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.

SW-846 Method 3050B, 1996.
5 United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method 9040C,
2004.

7 United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.
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Standard Methods for the Examination
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TOPS-LAB Consultants CO., LTD.

D 189 wijfl 3 duausiniaun Suneursianes Sewdauumy§ 11110
Consultants CULLID 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax: (662) 159-0122

TSP High Volume Sampler Calibration

Calibration Report No. TSP-6906017

TSP No.: 5336 Date: 27-Jun-26

. X oA v a v oa o .
Location: awluiiufineadudnuiuinesiunnvedlaseins Technical: C.Kunlapat

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa): 1010.0 Corrected Pressure {(mm Hg): 757.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K): 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Qstd Intercept: -0.01962
Serial#: 3092 Date Certified: 25-Aug-25
CALIBRATIONS
Plate orxr H20 Qstd I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.41 1.204 27.04 26.77 Slope = 21.8775
2 3.89 1.526 34.29 33.95 Intercept = 0.4866
3 5.41 1.797 40.30 39.90 Corr. coeff.= 0.9999
4 6.51 1.970 43.88 43.45
5 7.02 2.045 45.70 45.25 # of Observations: 5
_ e o = - Range of Chart 52 .40

50.0

45.0 -

40.0

350 +

250

200 4

Chart Recorder

150

50 2

00
0.00 050

at 40-

60 CFM

Calibrated by

Approved by

1.00 1,50 200 250

m3/min.

R —

(Metawee Khumkham)

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co. Ltd.
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TOPS-LAB Consultants CO., LTD.

189 Wil 3 suaunsiniian Suasureiaves Swriauunys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

TODS-LAD

Consultants COLLID

PM10 High Volume Sampler Verification

Verification Report No. PM-6906017

SITE
PM-10 No.: 1944 Date: 27-Jun-26
Location: melufufideadrednmiians uanvodasnis Test: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1010.0 Corrected Pressure (mm Hg) 757.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg) 754 .4
Seasonal Temp. (deg C): 21.0 Seasonal Temp. (deg K) 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.29243
Model: TE-5025A Intercept: -0.01962
Serial#: 3092 Date Certified: 25-Aug-25
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.53 0.794 27.94 27.66 Slope (m)= 29.5709
2 3.61 0.945 32.17 31.85 Intercept (b)= 4.0656
3 6.32 1.245 41.20 40.79 Corr. coeff. (r)= 0.9999
4 7.14 1.323 43.70 43.27 SFR = 1.160
5 8.73 1.461 50.00 47.30 SSP = 60.66
0.00 # of Observations: 5
Range of Chart 41.50
=y = - e at 36-44 CEM
( 50.0
I 45.0
|
40.0 -
35.0
30.0 i
- Calibrated by
§ 250
% 20.0 (
15.0
10,0
Approved by
5.0
_ : (Metawee Khumkham)
0 o0 0_0 0-25 0.‘50 o -0_:12 o __10F_ 1.!25 ) 150 1_75

L m3/min.

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultans Co.,Ltd.
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.TOPS-LAB Consultants CO,, LTD

el ° @ o o o o o
YN 3 ATUAUINSNIWAIL ENBUNUIVBY IWWINUUTYS 11110 189
Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110 189
Tel : (662) 159-0121 Fax: (662) 159-0122

Consuitants L. L

Analyzer Performance Test

Calibration Report No.: 6906011 Page:1/1
Calibrated Date: 27 June 2026
Calibrated For: 15 tadiafual sadisiual d1dia
Instruments Information
Analyzer Type: CO Analyzer Manufacturer AP|
Model: 48C S/N: 337
Calibration System
Calibrator Unit Standard Gas _|
Dilutor Model B22019 NO Conc 54.81 PPM
S/N: APPVD S02 Conc 52.99 PPM
ZERO AIR Genearator EQ7NI99E15A0002 CO Conc 4,469 PPM
S/N: EB0125123 Expire Date: 6 November 2027 -
Environment: Temperature 35.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0

Reading (PPM)

I

Calibrate By :

Single Point Calibration Chart

(Kunlapat Chuichoti)

Reference (PPM)

Date : June 27, 2026

40.0

(Metawee Khumkham

Date : June 27, 2026

This report shall not be reproducrd except infull,without the written approval of TOPS-LAB Consultants Co.,Ltd.
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JIRANATELE ASSOCIATES CO.,LTD.

liranatee Associates Co., Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : COF-032-68

MEASUREMENT (TEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

Vi
\\‘\ } 111,

\ 4

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: TISCH

: TE-5025A

13092

: Used item

: TOPS-LAB Consultants CO., LTD.

Head Office No. 189 Moo 3 Bangrakphatthana, Bangbuathong,
Nonthaburi 11110 Thailand.

:19 Aug 2025
: 25 Aug 2025
: 25 Aug 2025

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

:23.0+3.0 °C
:55.0+15.0 %RH
11010+ 10 hPa

: 24 hours at ambient conditions.
: The average values during measurement are 23.4 “C and 53.6 %RH.

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

[ Mr. Sorawit Thachalad
M Miss Jittraporn Lertsomphol

NAC

JIRANATEE ASSOCIATES CO.,LTD.

Approved signatory: .....

e 0 "_:‘:_-
AR 4, ™
NSC —TISI - TIS 17025
CALIBRATION 0367
Page 1 of 2 Pages
Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of the
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT {National
Metrology Institute of Thailand) via Certificate
number: MW-0016-25.

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-032-68 Page 2 of 2 Pages
MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta) [Tm] Y
m?/min mmHg °C oC mmHg inH:0 m3/min

1 0.701 754.711 23.34 22.49 54.084 1.800 1.341 0.652
2 1.003 754.725 23.39 22.62 58.704 3.632 1.904 0.926
3 1.118 754.760 23.56 22.91 40.402 4.777 2.183 1.058
4 1.168 754.762 23.91 23.34 30.130 5.362 2.312 1.120
5 1.412 754.668 24.05 23.70 29.980 7.852 2.797 1.352

Slope {m): 2.08148

Intercept (b): -0.01902

Correlation coefficient {r): 0.99979

Uncertainty (~=2): 0.015 m?/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qq]
Plate [Pa] [Ta] [Tm] Y
m3/min mmHg °C °C mmHg inH.0 m?/min

1 0.701 754.711 23.34 22.49 54.084 1.800 0.841 0.653
2 1.003 754.725 23.39 22.62 58.704 3.632 1.195 0.927
3 1.118 754.760 23.56 2291 40.402 4.777 1.370 1.060
4 1.168 754.762 2391 23.34 30.130 5.362 1.453 1.123
5 1.412 754.668 24.05 23.70 29.980 7.852 1.758 1.357

Slope (m): 1.30369

Intercept (b): -0.01191

Correlation coefficient (r): 0.99979

Uncertainty (k =2): 0.015 m3/min

***gnd of Certificate of Calibration***

)

NAC

" JIRANATEE ASSOCIATES CO.,LTD.




Airgas Specialty Gases

Airgas USA, LLC
& 3 630 United Drive
an Alr Liguide company Bir“g:;g&Nc 27743
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO7NIOSE15A0002 Reference Number: 122-401652592-1
Cylinder Number:  EB0125123 Cylinder Volume: 143.7 Cubic Feet
Laboratory: 124 - Durham {SAP) - NC Cylinder Pressure: 2016 PSIG
PGVP Number: B22019 Valve Outlet: 660
Gas Code: APPVD Certification Date:  Nov 08, 2019

Expiration Date: . Nov 06,2027

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/531, using the assay precedures listed. Analytical Methodology does not require correction for analytical Interference. This cylinder has a fotal analytical
uncerjainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixtura. All concentrations are on a

S ) mole/mole basis unless otherwise noted.
Do Not Use This Cylinder below 100 psia_l.e. 0.7 megapascals.
ANALYTICAL RESULTS
Component Requested .  Actual - PBrotocol _ Total Relative Assay
e Concentration Concentration Method “Uncerfainty ‘ .. Dates
NOX £5.00 PPM . 5481 PPM G1 +/- 0.9% NIST Traceable 10/29/2019, 11/06/2019
NITRIC OXIDE 55.00 PPM 54,80 PPM G +/-0.9% NIST Traceable 10/29/2019, 11/06/2019
V-S_U'LFUR'DIOXIDE 55,00 PPM 52,99 PPM G1 +1-1.0% NIST Traceable 10/29/2019, 11/06/2019
METHANE 180.0 PPM 172.9 PPM Gt +/- 0.7% NIST Traceable 10/29/2019
PROPANE 180.0 PPM 178.5 PPM Gi +/- 1.3% NIST Traceable 10/30/2019
CARBON DIOXIDE 950.0 PPM 958.7 PPM G1 +-0,6% NIST Traceable 10/29/2019
CARBON MONOXIDE 4500 PPM 4469 PPM G1 +/- 0.7% NIST Traceable 10/30/2019
NITROGEN , Balance '
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration : Uncertainty Expiration Date
NTRM - 16060657 CC485102 50.42 PPM NITRIC OXIDEMNITROGEN +- 0.8% Jun 27, 2020
PRM PRM D562879 10.01 PPM NITROGEN DIOXIDE/AIR - +-1.9% Aug 17, 2018
NTRM 17060225 EBO079096 100.3 PPM NITRIC OXIDE/NTROGEN +-1.0% Jul 23, 2023
RGM 12362 SG916305BAL 4.701% % PROPANE/NITROGEN +-0.3% Jun 04, 2020
GMIS 124206889114 CC322698 4.432 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Aug 15, 2021
NTRM 14010338 ND48595 49.08 PPM SULFUR DIOXIDEMNITROGEN +- 0.9% Apr17, 2024
NTRM 12060910 CC356255 98.05 PPM METHANE/MNITROGEN +/- 0.6% Dec 22, 2023
NTRM 10060806 CC317625 933.7 PPM CARBON DIOXIDE/NITRGGEN +-0.5 May 09, 2020
NTRM 080123 KALO04804 4857 PPM CARBON MONOXIDE/NITROGEN +/-0.6% Jun 07, 2024
GMIS 124504060104 CCB6856 4,8803 % PROPANEMNITROGEN +-0.4% Qct 22, 2023
The SRM, PRM or RGMnod ao Is onl in re_-ferce e GIS usd in sy ad no part of the nas _
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle ] Last Multipoint Calibration

Nicolet 6700 AHRO801549 CO2 FTIR Oct 17, 2019 ) '

Horlba VIAS10 CO RS2EGLEK Nondispersive Infrared (NDIR) Oct 30, 2019

Nicolet 6700 AHRD801549 CH4 FTIR Qct 17,2019

Nicolet 6700 AHR0801549 NO FTIR Oct 17,2019

Nicolet 6700 AHR0801548 NO FTIR Qct 17, 2019

Varian 3800 C3H8 Gas Chromatograph Oct 02, 2019

Nicolet 5700 AHR0801549 SQ2 FTIR Qct 17, 2019

Triad Data Available Upon Request

NOTES:GROSS WEIGHT: 28,750 g
NET WEIGHT: 4,327.9 g

Signature on file
Approved for Release Page 1 of 122-401652592-1
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ADVANTAGE CENTER CO., LTD. s\

ACCL : ; e
59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

v ey ANSI National Accreditation Board

www.acchcalibrationcom 1€l- (66-2) 9873248-50  Fax: (66-2) 9873252  E-mail: info.accl2662@gmail.com E; ACCREDITED

www.accl-cal.com “, 0 N iy
soufaueortacom pornsak2008@yahoo.coth KT T CALIBRATION LABORATORY

CALIBRATION LABORATORY

Certificate No. RS-2601051-4
Job No. RS-2601051

Certificate of Calibration
FOR

Equipment Name : Sound Level Meter
Manufacturer : SCARLET TECH Calibration Procedure : CPE-04-01
Model : ST-11D Received Date : Feb 14, 2026
Serial Number : 820951 Calibration Date : Feb 15, 2026
Customer Code : N/A Recommended Due Date : N/A
Location of Calibration : In Lab
Customer Name : TOPS-LAB Consultants Co., Ltd.

189 moo 3 Bangrakphattana Bangbuathong Nonthaburi 11110

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature : (25+£2)°C Relative Humidity : (50 = 15) %RH
Result : No Adjustment (See data attached in page 3 to the end of certificate)
. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%.
. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to
SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017
. The working standard is indicated in page 2 of this certificate.
. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Ltd.

Calibrated by : 7. Sutep Approved by :

( Pornsak Suksawaeng )

Date of Issue : Feb 13, 2026 Laboratory Management

Page 1 of 3

Test Equipment Calibration, In-house Calibration Preparations, Source Inspection ISO 9000 / 14000 Consultation, Statistical Quality Control, Statistical Production Control,

New Product Sourcing, Troubleshooting, Safety Engineering consultations / Applications for world wide Approvals and Certifications
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~=. ADVANTAGE CENTER CO., LTD.

L

an 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
acheatboaioncom Tl (66-2) 9873248-50  Fax: (66-2) 9873252  E-mail: info.accl2662@gmail.com
il i e pornsak2008@yahoo.co.th

www.asuifivuinseo’a.com

Certificate No.: RS-2601051-4

Reference Standards

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator 170603302 EEL.BP. 76/1068 Oct 28, 2026 TISTR
Traceability

This calibration is traceable to the International System of Unit via :

- TISTR : Thailand Institute of Scientific and Technological Research

—

Page 2 of 3

Test Equipment Calibration, In-house Calibration Preparations, Source Inspection ISO 9000 14000 Consultation, Statistical Quality Control, Statistical

Production Control, New Product Sourcing, Troubleshooting, Safety Engineering consultations / Applications for world wide Approvals and Certifications.



~==. ADVANTAGE CENTER CO., LTD.

g 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
A iR Ty Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com
Yrivyacd cacom pomsak2008@yahoo.co.th

www.aaufiouirdsola.com

Certificate No.:  RS-2601051-4

Result of Calibration

Calibration Range : 94 dB, 114 dB Function : Mesurement @ 1 kHz

Select A Fast response

STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( = dB)
94 dB 943 -0.3 0.21
114 dB 114.3 -0.3 0.28
Select A Slow response
STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( + dB)
94 dB 943 -0.3 0.21
114 dB 114.3 -0.3 0.28
Select C Fast response
STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( = dB)
94 dB 943 -0.3 0.21
114 dB 114.3 -0:3 0.28
Select C Slow response
STD UUC Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( + dB)
94 dB 94.3 -0.3 0.21
114 dB 114.3 -0.3 0.28

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -

Page 3 of 3

Test Equipment Calibration, In-house Calibration Preparations, Source Inspection ISO 9000 / 14000 ‘onsultation, Statistical Quality Control, Statistical

Production Control, New Product Sourcing, Troubleshooting, Safety Engineering consultations / Applications for world wide Approvals and Certifications.



Z~S. ADVANTAGE CENTER CO., LTD.

,—& ; 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com

www.accE-calibtauun.com
Al o om  POMsak2008@yahoo.co.th

CALIBRATION LABORATORY

Certificate No. RS-2601040-1
Job No. RS-2601040

Certificate of Calibration
FOR

Equipment Name : Sound Calibrator
Manufacturer : SCARLET TECH Calibration Procedure : CPE-04-01
Model : ST-120 Received Date : Jan 15, 2026
Serial Number : ST120C0231E Calibration Date : Jan 15, 2026
Customer Code : N/A Recommended Due Date : N/A
Location of Calibration : In Lab
Customer Name : TOPS-LAB Consultants Co., Ltd.

189 moo 3 Bangrakphattana Bangbuathong Nonthaburi 11110

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature 28=2%°C Relative Humidity : (50 = 15) %RH
Result : No Adjustment (See data attached in page 3 to the end of certificate)
1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2,
providing a level of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to
SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017
3. The working standard is indicated in page 2 of this certificate.
4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Ltd.

Calibrated by :  P- Noppadon Approved by :

(Pornsak Suksawaeng )

Date of Issue : Feb 6, 2026 Laboratory Management

Page 1 of 3

T'est Equipment Calibration, In-house Calibration Preparations, Source Inspection ISO 9000 / 14000 Consultation, Statistical Quality Control, Statistical Production Control,

New Product Sourcing, Troubleshooting, Safety Engineering consultations / Applications for world wide Approvals and Certifications
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ADVANTAGE CENTER CO., LTD.

ACCL
@ 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
s s Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com
g i v A pornsak2008@yahoo.co.th

Certificate No.: RS-2601040-1

Reference Standards

Equipment Name Serial No. Certificate No. Due Date Traceability to
Digital Sound Level Meter HF:2556826 RA-2511002-21 Dec 1, 2026 NA
Traceability
This calibration is traceable to the International System of Unit via :
- NA : NA Caltectnologies Co.,Ltd.
a,’/ y‘:“)’ ﬁ
[ ]

A
\ o 4
Page \iﬂéﬁf

Test Equipment Calibration, In-house Calibration Preparations, Source Inspection 1SO 9000 / 14000 Consultation, Statistical Quality Control, Statistical

Production Control, New Product Sourcing, Troubleshooting, Safety Engineering consultations Applications for world wide Approvals and Certifications



~ ADVANTAGE CENTER CO., LTD.

ACCL
N 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

e Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com
www.accl-cal.com pornsak2008@yahoo.co.th

www.aeuifiouieoda.com

Certificate No.:  RS-2601040-1

Result of Calibration

Calibration Range : 94 dB, 114 dB Frequency : 1| kHz
uuc STD Reading Correction Uncertainty of
Setting (dB) (dB) Measurement ( + dB)
94 dB 3.7 0.3 0.10
114 dB 114.3 =03 0.10
STD = Standard

UUC = Unit Under Calibration

- End of Certificate -

Page 3 of 3

T'est Equipment Calibration, In-house Calibration Preparations, Source Inspection ISO 9000 / 14000 Consultation, Statistical Quality Control, Statistical

Production Control, New Product Sourcing, Troubleshooting, Safety Engineering consultations / Applications for world wide Approvals and Certifications.



UniThai Group Co., Ltd.

T h q i 301/57 S0OI PANITCHANAN, SUKHUMVIT 71 RD. KLONGTON NUA

WATTANA, BANGKOK 101 10, THAILAND
//KNOWLEDGE 1S US

T 02713 0375 K SALES@UNITHAI.CO.TH & WWW.UNITHAI.CO.TH

Certificate No.: V25-0023 Page.: 1 of 3 Pages

Issued by : Vibration Laboratory

CALIBRATION CERTIFICATE

Equipment name ¢ Vibration Meter

Manufacturer : Instantel

Model : 721A2501

Serial number . UM13541

TAG / ID number : TCL-V-001

Customer :  TOPS-LAB Consultants Co., Ltd.

Address : 189 Moo 3, Bangrukphathana, Bangbuathong,

Nonthaburi 11110 Thailand

Metrology Technician

Laboratory Manager

Date report issued : October 20, 2025

THE UNCERTAINTIES ARE FOR A CONFIDENCE PROBABILITY OF APPROXIMATELY 95%

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION
FOR REPRODUCTION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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. UniThai Group Co.,
Jvomccis e CALIBRATION LABOR

Certificate No.: V25-0023 Page.: 2 of 3 Pages
Equipment name ¢ Vibration Meter

Manufacturer ¢ Instantel

Model : 721A2501

Serial number ;. UMI13541

TAG /ID number :  TCL-V-001

Received date : 10 October 2025

Calibration date : 14 October 2025

UniThai Job No.: 1 V0023/25

Reference Standards :

1. Digital Multimeter Model : 34401 A Serial Number : MY47004205 Due date : 17 December 2025
2. Protable Shaker Table Model : 9100D Serial Number : 2494 Due date : 06 May 2026

Calibration Procedure :
Calibration were conducted using in-house test procedure according to NAVAIR 17-20SV-04 to comparison method with
Digital Multimeter and Protable Shaker Table. The calibration procedure documented is intended to implement the

requirements of ISO/IEC 17025.

Calibration Conditions :
Ambient Temperature i (23+3) C

Relative Humidity : (50+15) %

Measurement Uncertainty :

This uncertainty calculation is consistent with the requirements of the ISO Guide to the Expression of Uncertainty in
Measurement (the 'GUM') and UKAS M3003 : The Expression of Uncertainty and Confidence in Measurement and EA-4/02 «
Evaluation of the Uncertainty of Measurement in calibration. The expanded uncertainties mentioned are calculated with a

coverage factor ( £ ) which approximately corresponds to a probability of coverage of 95%.

Traceability :
This calibration certificate provides traceability of measurement to the Infemational System of Units (SI) and/or to units of
measurement realised at the Physikalisch Technische Bundesanstalt (PTB) or other recognised national metrology institute

through the certification certificate number SP Metrology / SPR24120176-39 and ML253218.

ISSUE DATE : 22 APR 2023 FM-CAL-22 REV.: 02
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Thal UniThai Group Co.,
ARARCY CALIBRATION LABOR

Certificate No.:  V25-0023 Page: 3 of 3 Pages
Result of Calibration :- (X) Without adjustment ( ) With adjustment
Sensor ¢ Model : 721A2901 Serial Number : UM 13541
Function :  Frequency Response Performance Test @1mm/s
Frequency Standard Setting UUC* Reading Uncertainty of Measurement
(Hz) y (mm/s) (mm/s) (iml_n/s)
20.0 1.008 1.061 0.042
40.0 1.005 1.045 0.042
50.0 1.004 1.046 0.042
80.0 1.003 1.042 0.042
100.0 1.004 1.038 0.042
160.0 1.006 1.049 0.042
200.0 1.009 1.056 0.042
Function :  Velocity Performance Test
Frequency Standard Setting UUC* Reading Uncertainty of Measurement
(Hz) (mm/s) (mm/s) (+mmv/s)
100.0 0.501 0.525 0.041
100.0 1.000 1.010 | 0.042
100.0 1.501 1.565 0.044
100.0 2.001 2.071 0.047
100.0 3.002 3.078 0.053
100.0 5.001 5.084 0.070

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by

a coverage factor £ =2, corresponding to a coverage probability of approximately 95%.

Notes and supplemental information :
**¥ The calibration certificate is valid to item calibrated which accurate as shown on date and place of calibration only.
**% RPM = Revolutions per Minute

¥¥* JUC* = Unit Under Calibration.

ISSUE DATE : 22 APR 2023 *O% FM-CAL-22 REV.: 02
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Certificate of Calibration Cert.No.:
Page.:
Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : SevenCompact S220
Serial No. : B635935610
ID No. : TLC-LO67

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

( ) Ponpan Paipim
(V') Saithip Meangmai

Issue Date :

TECHNOLOGY PROMOTION ASSOCGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i
TEL.0-2717-3000-29 FAX.0-2719-9484

Used Item

10 March 2026
18 March 2026
2603-0279DN-1

Tops-Lab Consuitants Co.,Ltd.
189 Moo. 3, Bangrakphatthana,
Bangbuathong, Nonthaburi 11110

(25 £ 25) °C
(50 £ 15) %
In - house method :

- CP-CH5 by direct measurement with DC voltage

standard and direct measurement with
certified reference material (CRM)

NSC-TISI-TIS17025
CALIBRATION 0008

26CH318
10f3

- CP-CH8 by comparison with temperature standard

Walalak Sirithean

18 March 2026

The Uncertainties are for a confidence probability of approximately 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.
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Cert.No.: 26CH318

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 25E2743 25 Aug 2026
2) Ref. Standard Thermometer 4982054 110RC044 251708 03 July 2026

- This measurement result is traceable to S| throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials  : The measurement results are traceable to S| 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 1187328 18 Jan 2028
pH 6.979 CPA chem 1187330 18 Jan 2027
pH 10.010 CPA chem 1187332 18 Jan 2027

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 Document Process Calibrator at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(ztmV) k
pH mV mV pH
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: B635935610 7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00




Cert.No.: 26CH318
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) (%) k
pH Electrode 4.008 4.006 173.4 0.0044 2.00
S/N.: 6455014 6.979 6.981 -0.4 0.0084 2.00
10.010 10.011 -176.1 0.0065 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 6455014
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
23.0 23.001 23.0 -0.001 0.13 2.00
25.0 25.001 25.0 -0.001 0.13 2.00
27.0 27.001 27.0 -0.001 0.13 2.00
Remark - UUC* = Unit Under Calibration

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

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

-000-
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Calibratech CO.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 69-200139-1 Page : 1 0f2

Submitted by : Tops-Lab Consultants Co.,Ltd.
189 Moo 3, Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO Model : MS205DU
Serial No. : B420605448 ID No. : TLC-L038
Capacity : 220 g Resolution : 0.00001g/82g, 0.0001g/220g
Environment : On site calibration was carried out at the Laboratory, Tops-Lab Consultants Co.,Ltd.
Ambient Temperature : (29.5t029.8) °C
Relative Humidity p (32.3t033.4) %
Air Pressure : 1007.0 mbar
Date of Received : 16 April 2026
Date of Calibration : 16 April 2026
Date of Issue : 17 April 2026
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certilication is traceable to the International System ot Units

Standard Weights
ID No. Cert. No. Due Date Traceability
E261-E2624 C02251973 07 Nov 2026 National Institute of Metrology (Thailand), (NIMT)

Approved by

Supervisor

The Uncertainties are for a confidence probability ot approximately 95%
D0

wirw.calibratech.coth.

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

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 69-200139-1

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(®) (® t (@)
0.1 0.00001 0.000018
0.2 0.00001 (.000020
0.5 0.00001 0.000023

1 0.00001 0.000026
2 0.00001 0.000034
S 0.00000 0.000043
10 0.00000 0.000053
20 -0.00002 0.000071
50 0.00001 0.00011
100 0.0001 0.00020
200 0.0003 0.00038

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

Page : 2 of 2

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.09,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B ¢ D E;

0:00003 0.00005 -0.00005 0.00001 0.00000

Repeatability Load test - 200 g
Stdev. : 0.000000 g
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Calibratech CO.,Ltd. ' NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 69-400189-6 Page : 1 of2

Submitted by : Tops-Lab Consultants Co., Ltd.
189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Water Bath
Manufacturer : Memmert Model : WNE 14
Range : N/A °C Resolution :0.1  °C
Serial No. : 1L413.1292 IDNo. : TLC-L030

Environment : On site calibration was carried out at the Laboratory,Tops-Lab Consultants Co., Ltd.
Ambient Temperature : (33.41t036.2) °C
Relative Humidity : (45t1053) %
Line Voltage : (220.0 t0 228.0) V

Date of Received : 16 April 2026

Date of Calibration : 16 April 2026

Date of Issue : 17 April 2026

Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability
400029 & 400031 68-400544-1 30 Apr 2026 National Institute of Metrology Thailand (NIMT)

Approved by

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
[l ]

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate No. :69-400189-6

Result of Calibration :

UUC Condition As-Received :

Function :

Certificate of Calibration

Good

Temperature measurement

Without Adjustment

Page : 2 0f2

Ll ol 4
/ 2 34 5cm
Front
Test Setting Indicating  |Measured Temperature ( * C) @ Sensor Measured Measured
g Uncertainty
Point | Temperature | Temperature No. Uniformity Stability
(“c) o) (°C) 1 2 3 4 5 (E%C) (°Cc) ("C)
85.0 85.0 85.0 84,751 84.90| 84.80| 84.76 | 84.82 0.19 0.16 0.07
95.0 95.0 95.0 94.58194.721 94.57] 94.55| 94.61 0.20 0.21 0.08

Remark The uncertainty is not combine uniformity ot the water bath

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-
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Calibratech CO.,Ltd. NSC-TISI—TI1 7025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CREIBRAIONEDOSO
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 69-400189-5 Page : 1 of2

Submitted by : Tops-Lab Consultants Co., Ltd.
189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Temperature controlled enclosure (Oven)
Manufacturer : Memmert Model : UF 55
Range : N/A °C Resolution : 0.1 “C
Serial No. : B214.0908 ID No. : TLC-L029
Environment : On site calibration was carried out at the Laboratory,Tops-Lab Consultants Co., Ltd.
Ambient Temperature : (33.4t036.2) °C
Relative Humidity : (45 to 53) %
Line Voltage : (220.0t0 228.0) V

Date of Received : 16 April 2026
Date of Calibration : 16 April 2026
Date of Issue : 17 April 2026
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400032 68-400568-1 28 Apr 2026 National Institute of Metrology Thailand (NIMT)
Approved by :

Supervisor
The Uncertainties are for a contidence probability of approximately 95%
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. E-"' El
o
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :69-400189-5

Result of Calibration :

UUC Condition As-Received :

Without Adjustment

Good

Page : 2 of 2

Function : Temperature measurement
This instrument was selling air ventilation at position 0 (closc)
Inside of Chamber
‘|/ W =040 m
| 2 4 D =033 m
I\ 3 5
3
g Capacity = 0.05 m
o
H
6 H/2 8
. ?
v -
5cm) | S5cm
! D/2 % mj
> Front g
w
Test Setting Indicating
. Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) (°C) (°C) 1 2 3 4 5 6 7 8 9 (+°C)
104.0 104.5 104.5 104.2(104.0( 104.11103.9(104.2] 104.2] 104.2] 103.9] 104.1 0.69
180.0 180.5 180.5 180.21179.9] 180.0( 179.5] 180.6]| 180.9| 181.0| 180.1] 180.5 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ('C) (°C) (°C) (°C) (°C)
104.0 104.5 104.5 0.2 0.1 0.4
180.0 180.5 180.5 1.1 0.2 1.7

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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Calibratech CO.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 69-400189-4 Page : 1 of 2

Submitted by : Tops-Lab Consultants Co., Ltd.
189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Water Bath
Manufacturer : Memmert Model : WNB 14
Range : N/A °C Resolution :0.1 °C
Serial No. : L410.1294 IDNo. :  TLC-L009

Environment : On site calibration was carried out at the Laboratory, Tops-Lab Consuitants Co., Ltd.
Ambient Temperature : (33.4t036.2) °C
Relative Humidity E (45t053) %
Line Voltage : (220.0 t0 228.0)V

Date of Received : 16 April 2026

Date of Calibration : 16 April 2026

Date of Issue : 17 April 2026

Calibrated by : Aphisorn Worawasukullaya

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability
400046 & 400024 69-400119-2 25 Sep 2026 National Institute of Metrology Thailand (NIMT)

Approved by :

Supervisor
The Uncertainties are for a confidence probability of approximately 95%
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. EI-" E
=
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech_cal@yahoo.com, calibratech_cal@hotmail.com

Certificate of Calibration
Page : 2 of 2

Certificate No. :69-400189-4

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :

Function : Temperature measurement
2 5 34 Scm
1 SCM
Front
Test Setting Indicating |Measured Temperature (° C) @ Sensor Measured Measured
. Uncertainty

Point | Temperature | Temperature No. Uniformity Stability
(°C) (°C) ("c) 1 2 3 4 5 (£°C) ('C) (°C)
85.0 73.3 733 85.13| 85.02] 85.07| 84.99| 85.11 0.20 0.22 0.08
95.0 €33 83.3 95.10] 95.23] 95.19] 95.12] 95.21 0.22 0.21 0.11

Remark The uncertainty is not combine uniformity of the water bath

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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Calibratech Co.,Ltd. NSeEnS
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 69-400189-2 Page : 1 of 2

Submitted by : Tops-Lab Consultants Co.,Ltd.
189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Temperature controlled enclosure (Incubator)
Manufacturer : Aqualytic Model : ET 618-4
Range : N/A °C Resolution : 0.1 °C
Serial No. : 0109/13922 ID No. : TLC-L005

Environment : On site calibration was carried out at the Laboratory, Tops-Lab Consultants Co.,Ltd.
Ambient Temperature : (23.6t025.1) °C
Relative Humidity : (41 to 50) %
Line Voltage : (220.0t0228.0) V

Date of Received : 16 April 2026

Date of Calibration : 16 April 2026

Date of Issue : 17 April 2026

Calibrated by : Aphisorn Worawasukullaya

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability

400046 & 400047 69-400018-2 24 Tul 2026 National Institute of Metrology Thailand (NIMT)

Approved by :

Supervisor
The Uncertainties are for a confidence probability of approximately 95%
(=1 =]
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. AT
&
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :69-400189-2

Result of Calibration :

Without Adjustment

UUC Condition As-Received :

Good

Page : 2 of 2

Function : Temperature measurement
This instrument was selting air ventilation at position 0 (close)
Inside of Chamber
-f W =055 m
D =048 m
2 4
A Fe) H =072 m
1 3 . 3
Capacity = 0.19 m
9
o}
H
6 H/2 8
s 12 ?
7
I/W/2
| 5cm| | 5cm, D
J D2 sem
S Front 4
Test Setting Indicating v
. Measured Temperature ( * C) @ Sensor No. Uncertainty
Point| Temperature | Temperature
(°C) (°C) ("C) 1 2 3 4 5 6 7 8 9 (£°C)
20.0 20.0 20.0 19.90 | 19.79] 19.80] 19.82| 19.76] 19.70| 19.81 | 19.84 | 19.78 0.59
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) (°C) (°C) (°C) (°C) (°C)
20.0 20.0 20.0 0.21 0.28 0.60

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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