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M1T19NNT I U N AU LLLIAY

Fuil Ussianuag N PHEH Ala 32 A1UULIU | Checked by

01/07/2022 [1.n8avnsea 2 30 60 160 asv
2.5 EIRAE 1.5 10 15
3.NRAANTIN 3 24 72
42760 0.5 20 10

16/07/2022 |1.Wa&ANTIU 3 40 120 255 a31iel
2.27077U 0.5 45 22.5
3.A5¥AHNRAY 2 42 84
4.n5¥ANMEDE 2.5 1 2.5
5.A5YANHLAN 1.5 15 22.5

22/07/2022 [1.89A5AN 2 30 60 220 asve
2.A55AHERE 2 6 12
3. NRRANTIN 3 42 126
4. 2707 0.5 30 15

29/07/2022 [1.89A5ANI 2 36 72 210 asv
2. ANAFANTIN 3 38 114
3.2n057U 0.5 31 16

07/08/2022 [1.89A5¥A1 2 53 106 320 asiie
2. NRRANTIN 3 36 108
3. WRRANAU 2 2 4
4.2701LATIU 0.5 38 19
5.WaAUTY 3 25 75

10/08/2022 |1.89A7¢A N 2 96 192 336 asiel
2. 20aLA797U 0.5 35 18
3.WaNRANUU 3 3 9
4. WAFANTIU 3 39 117

27/08/2022 [1.89A5ANI 2 49 98 170 asve
2. NRRANTIN 2 32 64
3.2NALATIN 0.5 18 9

01/09/2022 |1.R9n5¢A L 25 50 140 ase
2. NANAFANTIU 30 60
3.2NALAIIN 0.5 38 19
4 WANRANAU 2 2 4

07/09/2022 [1.89n5¥A1 1.5 32 48 95 asiel
2. NANAFANTIU 2 15 30
3.2NALATIN 0.5 25 12.5
4 WANRANAY 2 2 4

15/09/2022 |1.89A5¢AN 1.5 52 78 170 asie
2. NANAFANTIU 2 33 66
3.2NALATIN 0.5 48 24
4.1702%U 2 1 2
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22/09/2022 [1.89n5¥A 2 43 86 162 asv
2.as¢ilavideas 20 1 20
3.2702U 2 1 2
4.n5¥ANMEiDEl 2 4 8
5.uaafnTasIu 2 23 46
1.A8a9UANA 1.5 53 80
29/09/2022 [2.WR&ANTIN 2 22 44 135 asiel
3.17097U 0.25 36 9
05/10/2022 [1.2nALAITIN 0.25 39 9.75 140 a51iel
2.8905¥MUINd 1.5 39 58.5
3.nanadanla 2 22 44
4.020U 1.5 1 1.5
5.a5vilaadas 20 1 20
15/10/2022 |1.nqav 1.5 57 85.5 210 a31iel
2. NRRANTIU 2.5 35 87.5
3. 2705 0.5 55 27.5
20/10/2022 [1.89A58ANI 1.5 25 37.5 101 a3y
2. 2NALATIN 0.5 22 11
3.2702U 2 1 2
4. manan&antas 2 25 50
28/10/2022 [1.n&a9 1.5 52 78 340 asie
2. WRFRNAU 2 2 4
3.2PR573U 0.5 40 20
4.n5%1129 15 4 60
5.270 2 13 26
(AR 1.5 25 37.5
7.92 1 30 30
8. NAFANTIN 2 40 80
01/11/2022 [1.n&a9 2 0.5 70 670 asiel
2.7 1.5 20 30
3.A5sAEIRE 2 5 10
4 NRRANUAU 2 1.5 3
5. NR&ANTIN 2 25 50
6.27053U 0.5 50 25
7.n5¢ilav 15 1 15
8.N15¢ANHUI-GN 2.5 83 207.5
9.18u 1.5 172 258
08/11/2022 |1.2174 0.5 29 14.5 200 asie
2.a5¢1lav 15 3 45
ERTEREIRIG] 2 25 50
4. WAFANTIU 2 1 2
5.AxAY 1.5 58 87
16/11/2022 |1.n8aY 1.5 45 67.5 180 a31iel
2. WANRANUU 2 2 4
3. NRRANTIN 2 30 60
4.n5%1lav 15 2 30
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16/11/2022 |5.27053U 0.5 35 175
22/11/2022 (1.n&Aa9 1.5 60 90 230 asiie
2. W61 2 30 60
3.as¢ilav 2.5 15 37.5
4 WaNRANAUU 2 3 6
5.276097U 0.5 64 32
1.n8a9 1.5 70 105
2. WaannTa 2 40 80
02/12/2022 |3.Wa&ANAU 2 2 4 240 asvia
4.n5%1lav 15 2 30
5.2N6097U 0.5 39 19.5
1.n8a9 1.5 45 67.5
2.naafnTa 2 27 54
09/12/2022 [3.WRRANYU 2 2 4 200 asiie
4.n3¢1lav 15 3 45
5.2005U 0.5 48 24
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SYSTEM & SAFETY DEPT.

AIR HANDLING UNIT

Grande Centre Point Sukhumvit 55

MAINTENANCE RECORD

Npaom W 4Y

TIME. . ciiiiasaaiiannanaaisnss

MONTH..

AHU No.. fodic 21 AHU No..E.=81....... AHU No....E20%.....
Time | lem Maumnlenance Deseription Working Remark Working Resuli Working Remark Working Resuli Working Remark Working Resull
ClA|R|P|M N UN ClA|R|P|M N UN ClA|JR|PIM N UN

I |Cleaning Fin Col P P B

2 |Cleaning Frame & Filter Va /1 S/

3 [Testing Control System P - h /

Cleaning / . / v
Fitting Over all mide pangl control /' . /

Monthly| 4 |Check temp. Watcrin P P P

5 [Check temp. Water oul / / //

6 [Check two way valve /" / /

7 |Cheak butterfly valve / / /

8 |Cheak blower cerrent (amp) '}’1:, ’7/?4? @'A’f / "]'Z’,.g /ﬂ'b{"?}f{/. & /:—,0 44 /

9 |Cleaning drained pipe 2 s /

10 |Check bearing & belt
3 Month] 11 |Check air volume

12 |Painting all body

13 |Cleaning bloweripulley

14 |Cleaning motor blower
6 month

15 |Check rubber insulate

16 |Painting overall

N=Normal UN=Unpnormal C=Cleaned A = Adjusted / Added R = Repaired P = Replaced M = Measured Values
R A R e R L R A SR

RECORD BY......

SYSTEM & SAFETY DEPT.

FRIMARY AIR HANDLING UNIT

Grande Centre Point Sukhumvyit 55

MAINTENANCE RECORD

RECHECK BY

MONTH.. i freeicrnsassnrarans

FLOOR... ﬂ

PALU-01 PAU-02 FCU
Time | lem Maintenance Description Working Remark Waorking Resul Working Remark Working Resulif  Working Remark Working Resull
ClIA|R|FP|M N UN ClAIR|PEIM N UN |C|A|R|P|M N UN
1 [Cleaning Fin Coil Z 7 I
2 |Cleaning Frame & Filier i : :
camng Frame e / " /
3 |Testing Control System 4 / /
4 |Cleaning /s 4
Monthly 4 - 4 ‘/
5 |Check two way valve / g i
6 |Cheak Gate valve 7 i /
7 |Cheak blower cerrent {amp) /8L st bl L '!,/ Y. L, s/ b T q b /
8 |Cleaning drained pipe | // | | | /
N=Normmal UN=Unnormal C=Cleaned A = Adjusted / Added R = Repaired P = Replaced M = Measured Values
RENMAREK ..ot miemmress srssmeasoess s 2 mnmtme e s a2 £ 42 1 R S 42 £ 42251202 24y 2 #8225 e £ A A £ 2 4 3 4244 £ o 2Em e E e e e s
RECHECK BY
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Grande Centre Point Sukhumvit 55

MAINTENANCE RECORD
. -
g &
SYSTEM & SAFETY DEPT. vionTa 1T MY €5
FRIMARY AIR HANDLING UNIT FLOOR......... ﬂ/ ...............
PAU-01 PAU-02 FCU
Time | liem Muaintenance Description Wirking Remusrk Working Resul Waorking Remark Working Resull  Working Remurk Working Resuly
ClA|JR|P|M N UN [Cl[A|R|[P|M N UN |[CJA|JR|P|M N UN
I |Cleaning Fin Coil ¥4 7 Vs
2 |Cleaning Frame & Filter /' / /
3 |Testing Control System /’ / /
4 |Cleaning / P '
5 |Cheek two way vilve /, / /’
6 |Cheak Gate valve ® // /
7 |Cheak blower cerrent (anip) w “hist Lo |1/ \3/ ®/ 1.3, 5.-‘1.% T/ ]af/ i
&  |Cleaning drained pipe / | | /[ | [ /
N = Nomal UN = Unnormal C = Cleaned A = Adjusted / Added R = Repawed P = Replaced M = Measured Values
R A R B T R sy
RECORD BY...... ' RECHECK BY
Grande Centre Point Sukhumvit 55
MAINTENANCE RECORD
ma
SYSTEM & SAFETY DEPT. HONTH..’:{. ﬁ ............. ﬁ
FRIMARY AIR HANDLING UNIT FLOOR }9/
PAU-01 PAU-02 FCU
Time | Item Mainfenance Description Working Remark Working Resul Working Remark Working Resul]  Working Remark Waorking Resull
P g £ & £ B
ClA|R]P|M N UN JClA|[R|P|M N UN |ClAJR|PIM N UN
1 |Cleaning Fin Coil 7 5 /
2 |Cleaning Frame & Filtér ' 74 ¥
3 |Testing Control Svstem / / /
4 |Cleamng 4 4 4 f
Monthly|—— e /
5 |Check two way valve / > /
6 |Cheak Gate valve / / /
7 |Cheak blower eerrent {amp) R "| b8/ A [T/ qlu/ RINY s/ s q“?/ /
% [Cleaning dramed pipe /. | | | / | | | /'

N=Normal UN=Unnormal C=Cleaned A = Adjusted / Added R =Repaired P = Replaced M = Measured Vilues

REMARK

pd s Do B L I oy SO RECHECK BY
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Grande Centre Point Sukhumvit 55

MAINTENANCE RECORD

SYSTEM & SAFETY DEPT.

1
vonti. X0 3. %'{ gg
16

FRIMARY AIR HANDLING UNIT FLOOR..
PAL-01 PAU-02 FCU
Time | Item Maintenance Description Working Remark Working Resulff — Working Remark Working Resulif  Working Remark Working Resul
ClA|IR|PIM N N ClA|R|P|M N UN |C|A|R|P M N UnN
I |Cleaning Fin Coil / /
2 |Cleaning Frame & Filter / A
3 |Testing Control System // ' /
4 [Cleaning / 7 / i
5 |Check two way valve P /
6 [Cheak Gate valve / /
7 |Cheak blower cerrent (amp) RO |8/ 1_‘, T 1\6/ ROORS 0 (T 8.3 L
% |Cleaning drained pipe / | | / | l | /
N=Nomal UN=Unnomal C=Cleaned A = Adjusted / Added R = Repaired P = Replaced M = Measured Values
REMARK. ..o, SRR P LYoV 1 VRRSEL 0 PRETEEN LI PTUCEIP I FRBYFR | [omCEbu PPV FF 1 RSUSEea VB 7 1SS [ S S S S oSO
RECORD BY RECHECK BY
Grande Centre Point Sukhumvit 55
MAINTENANCE RECORD
g
MY &5
SYSTEM & SAFETY DEPT. MONTI’-I..?.{QE.{? ................
FRIMARY AIR HANDLING UNIT FLOOR.......... f ;L ............ .
PAU-01 PAU-02 FCu
Time | ltem Maintenonee Deseriplion Working Remark Waorking Resul Working Remark Working Resulf  Working Remark Workmg Resul
ClA|R|P| M N UN |[ClA|[R]|P|M N UN |[CJA]JR|P|M N UN
I |Cleaning Fin Coil / Pz /
2 |Cleaning Frame & Filter /- 7 v
3 |Testing Control System / // /’
4 |Cleaning i 4
Monthly| - / 4 /
5 |Check two way valve / - /
6 {Cheak Gate valve /, P /
7 |Cheak blower cerrenl (amp) /08 |sr09 &8 Y R/ 04 |s/ 08 ! 09{/’ e
& [Cleaning dramed pipe ¥ I | | / | | | P
N=Normal UN=Unnormal C€=Cleancd A = Adjusted / Added R = Repaired P = Replaced M = Measured Vilues

RECORD BY.. RECHECK BY
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Grande Centre Point Sukhumvit 55

MAINTENANCE RECORD

A
SYSTEM & SAFETY DEPT. MONTH.. Nf}ﬂ/:?‘m ........... g
FRIMARY AIR HANDLING UNIT FLOUR.-.u-‘.‘I‘%.“uuunn.“
PAU-01 PAU-02 FCU
Time | ltem Maintenance Description Warking Remark Working Resulf  Working Remark Working Resul Working Remark Working Resul
ClA|R|P|M N LN ClA|R|P|M N UN |CIA|R|P|M N UN
1 |Cleaning Fin Coil / ) /
2 |Cleaning Frame & Filter / / /'
3 |Testing Contl System / / /
4 [Cleaning / P /
Monthly
5 |Check two way valve s / /
6 |Cheak Gate valve # # ¥ &
7 |Cheak blower cerrent (amp) /¥ s L 4 vy R/ 9w s/ 2™ |T 2y >
8 |Cleaning drained pipe /] | | /r I /

N=Nomal UN=Unnormal C=Cleaned A =Adjusted/ Added R =Repaired P = Replaced M =Measured Values

REMARK . . wspesan

RECHEEE: B osmmssmomomampmmemmmsey

Grande Centre Point Sukhumvit 55

MAINTENANCE RECORD

WMo 6S

SYSTEM & SAFETY DEPT. MONTH:..c.osfirvsnrasisenannrivers
FRIMARY AIR HANDLING UNIT FLOOR....... f .....................
PAU-01 PAU-02 FCU
Time | Item Maintenance Description Working Remurk Working Resuli Working Remark Working Resul]  Working Remark Working Result]
ClA|R|P|M] N UN |ClA|R|P|M N UN [ClA|R|P|M N UN
I |Cleaning Fin Coil /’- / /
2 |Cleaning Frume & Filier / e /
3 |Testing Control System // / -~
4 |Cleaning / / /
Monthly =
5 |Check two way valve e Ve e
6 |Cheak Gate valve (,- / /
7 |Cheak blower cerrent (amp) R/ 1' ] s/ 1 4] /5 / R ﬂ 5/ -’of T T,ol/ /,
8 |Cleaning draised pipe 4 | | | /

N=Nomal UN=Unnormal C=Cleaned A = Adjusted / Added R = Repaired P = Replaced M = Measured Values

REMARK. ... .

RECORD BY RECHECK BY
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SYSTEM & SAFETY DEPT.

FRIMARY AIR HANDLING UNIT

Grande Centre Point Sukhumvit 55

MAINTENANCE RECORD

e
vonTi. N8 A m et yi

Time | ltem Maintenance Description

PAU-01 PAL-02 FCU

Working Remark

Working Resul Working Remark Working Resul Working Remark Working Resull

A|JR|P|M N UN |ClA|R|P|M N UN |ClA|R|P|M N N

1 |Cleaning Fin Coil

(5

Cleaning Frame & Filter
3 |Testing Control System

4 |Cleamng

,;

/

O
o

£ a
Meonthly = = 4 =
3 [Check two way valve 2% 2 7]
6 |Cheak Gate valve / / /
7 |Cheak blower cerrent (amp) R”-'b g/ }A T/ Lf/ R/ (8 1Y | ,\.r/ /
%  |Cleaning dramed pipe /l | /l I | /’
No=Normal UN = Unnormal  © = Cleaned A = Adjusted / Added R = Repaired P~ Replaced M~ Measured Vilues
REMARK
RECORD BY.... RECHECK BY....... OGS ———

SYSTEM & SAFETY DEPT.

FRIMARY AIR HANDLING UNIT

Grande Centre Point Sukhumvit 55
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Grande Centre Point Sukhumyit 55
MAINTENANCE RECORD
M LS
SYSTEM & SAFETY DEPT. MONTH.... s
FRESH AIR TME -
FF-L1-01 FF-L&-01 FF-F-01
Time: Item Maintanance Description Warking Remark Warking Result Warking Ramark Werking Result ‘Warking Remark Wirkang Resul
c [ A I R | P | M N ‘ UN (4} | A | R I P | M M | LN | A | R | P | ™ N UN

: 7
1 |Cleaning Motor Blower / / v

2 Testing Contral systam

3 [Cheaning Al Inside Panel Control / / /
Monthly 4 Fitting cverall Inside panel control
5 Testing Owver Load

B

Chieck Blower Current (A)

SR N
N LY
MANN

7 Check Chaking Of Mator

8 Check Belt & Bearing

a Add [ Injac| Grease

3 Manth

10 Check Supply Duat

1 Check Supply Gill

12 |Cleaning Molor Blower
6-Manih

13 [Cleaning Fan

N=Nomal UMN=Unnormal C=Cleaned A = Adjusted f Added R=Repalred P = Replaced M= Measured Values

REMARK...... A B A A S
COMMENT.

RECORD BY. . L i RECHECK BY..........
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Grande Centre Point Sukhumvit 55
MAINTENANCE RECORD - i
nf b5
SYSTEM & SAFETY DEPT. MﬂNTHNr}mJ‘mL{b
FRESH AIR TIME.
FF-L1-01 FF-LE-01 FF-F-01
Time Ham Maintenance Dascription Working Remark Warking Resd Wirking Remark Wonking Resull Working Remark Wrking Bosuit
o[ alw]er]ww]wle]Jale][e[w|[w]w[ec]alw]e[w][n]w
1 |Cleaning Motor Blawer / s " S
2 Tesling Contral system / /" e /
3 |Cleaning All Inside Panel Control / / /
Manthly 4 |Fitting overall inside panel control / / /
5 |Testing Over Load / / /
B Chaek Blower Curranl (4] / / /
7 |Check Chiaking Of Motor / / /
B Chack Bell & Bearing
9 Add [ Inject Groase
3 Month
19 Chack Supply Dugt
1 Chack Supply Gill
12 Cleaning Motor Blower
& Month
13 Cleaning Fan
N=Noma! UN=Unnormal C=Cleaned A= Adjusted / Added R =Repalred P = Replaged M = Measured Values
REMARK. ......
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MAINTENANCE RECORD - =
#ra
SYSTEM & SAFETY DEPT. MONTH,.. nm“} S 6)
FRESH AR TIME. sy nssssisnnmunspysnsy rats
FFL3-01 FF-LE6-01 FF-F-01
Time Itam Maintenznce Dascription Woarking Remark Wirking Fesi Wieking Remark Wiaikinig Reais Wirking Remark Warking Rssult
G|A|R|P|M NlUN {"l!\]R||"|M N[lr‘N CI!\JR|F‘|M Nll_IN
1 Cleaning Motor Blower P ',i" -
2 Testing Confrol system - /
-
3 |Cleaning All Inside Panel Control P /’ /
‘
Muonthly 4 |Fitting overall inside panel contral

5 Tesling Crver Load

B Check Blower Currant (A)

RN TX
SO
AONNNY Ty

T Check Chaking Cf Mator

L Check Beit & Bearing

g Adl ! Inject Grease

3 Month

1 [Check Supply Duct

11 |Check Supply Gil

12 [Cleaning Molor Blower
& Month

13 [Cleaning Fan

N = Nonmai LN = Unnarmal
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Grande Centre Point Sukhumvit 55

AFI9NIATNALATA Pool & Jacuzzi 18.00-21.00 u. ies
MONTH DAY
JANUARY 5 [+] 12 13 18 20 26 27
FEBRUARY 5 B 12 13 19 20 28 27
MARCH 5 5] 12 13 19 20 26 27
APRIL 5 3] 12 13 19 20 26 27
MAY 5 G 12 13 19 20 26 27
JLINE 5 3] 12 13 19 20 26 27
LILY &5 & 12 13 19 20 26 27
AUGUST 5 B 12 13 19 20 26 27
SEPTEMBER 5 6 12 13 18 20 26 27
OCTOBER 5 G 12 13 18 20 26 g
NOVEMBER 5 5} 12 13 19 20 26 27
DECEMBER 3] 6 12 13 18 20 26 27
GRANDE CENTRE POINT SUKHUMVIT 55
DAILY REPORT
ENGINEERING DEPT. MONTH.
SWIMMING POOL PUMP
Description / Day Wed Thu Fri Sat Sun
No. | 2 3 ' ¥ 3 2 i 3 | 1
Auto / Off /| Manual i

Swmp

1,2

Pump Run or Stop

Pilot Lamp

Current (A )
2.8 KW

5

T

FILLTER PRESS. GAUGE { PSI )

JUZ
123

Auto [ OFf [ Manual

Pump Run or

Stop

Pilot Lamp

Current (A )
(JUZ-1.2 22 KW
JUZ-3 L5 KW

r< e

wii

Auto / O / Manual

Pump Run or

Stop

Pilot Lamp

Current ( A )
4 KW

L3

5

T

Ly |
minan

No.l

No.2

viiapii

SURGE TANK LEVEL

Date Check >=
Check By >>

Recheck By ==

N = Narmal

Ab = Abnarmal

§ = Siop

AL = Alarm

Rp = Repair




ENGINEERING DEPT.

GRANDE CENTRE POINT SUKHUMVIT 35
DAILY REPORT

MONTH.ooveeereceiienesevesos
SWIMMING POOL PUMP
Description / Day Mon Tue Wed Thu Fri Sat Sun
No. 1 1 3 1 1 1 1 1 1 1 1 £l ] 2 -] 1 2 3 1 L3 3
Auto / OIf / Manual Al M M| A, Ml m M| A MM M| M
Pump Run or Stop ﬂ, - B |R n|ln lr L h | n R
swmp [Pilot Lamp N P ™~ ~ | ar VR RY, NN
1.2 Current { A ) W A1l40 CPI C” {:;_F (p.] b.] |2 A-v 44 4.0 Ao AL A8
2.8 KW s 44040 8.2\ 0a g.aiq.a .t 157 4.618.9 45|88 Al (A4
T Jar]ad Q1 Gr)t.g % | 4.ll4o A%t A4
FILLTER PRESS. GavgE( sty | o | 1@ fo 10 ¢ ]l lo | Jo Is |15 1% |1 fo | e
Auto [ Off / Manual mluwlm o ]ldnlalalmnln [wlsmlaolmwlM M IMimMmlm
[Pump Run or Stop L|lp|p IR R AR KR |k - |l | Bl ]r |-
Juz  |pilot Lamp N gl NIV MNP v | w | T Y I M 5 Y
123 |Current(A) [ i us RN N e EN E ] N EA N A P 34 [3R38 1943 ] [aafaa]st
JUZ-1Z 2.2 KW s 3 [ad lgal% 24,0131 T DR et 2.2141 1%2-1 ]34 1.1 (%1 3.0 [3&13.F |4 A J .BT
JUZ-3 15 KW T s 3l IBelee Belaalz BT Pos BT Balsn ot [o.os §134 |3, 2458039 |/
Auto/ O / Manual M & ] ™ M ) #
Pump Run or Stop IL IES 18 i = = A%
Wi |Pilot Lamp o " n ™ n N N
1 Current ( A) " =1 :i.1 ‘1-? "‘?_' <.l 'f.l .
4 KW I A Y- 91 9.1 il 1 7.1
T Y-} 5. %5 5.1 e 1.1 W
o No.1 Sloe 5loe Sleo 5106 Aot A%ce Abec
No.2 9 oo 3¢00 2gob 3 ¢0b DEoo Stos a5ee
oviinaiin 115 | 3l 31¢] 31| 1] st | 3191
SURGE TANK LEVEL H ~ H H = H b
Dot Check o~ ERAE T2 T R I Al R N A ST
T I [0 0 s TR
Recheck By ==
N = Normal Ab = Abnormal B =Run 5=5top AL = Alarm Rp = Repair
GRANDE CENTRE POINT SUKHUMYIT 55
DAILY REFORT
ENGINEERING DEPT. MONTH, ieviciisiissisisnsas
SWIMMING POOL PUMP
Description [ Day Mon Tue Weid Thu Fri Sat Sun
No. | 1 i | 1 El I 1 3 ] 2 3 i 1 3 I i 3 1 2 3
Auto/ Off / Manual | P ] o M| MM MM MM MM M| M
Pump Run or Stop 2l A R - L | & qu fl \- fl- g, f L | p
swmp  [Pilot Lamp A n e NN | ow o N NN ¢/l H
12 [Current(A) [ 5 4| 4.q S| 4. z4|3a 38| 54199 AA Ay 4.1 |8t
2.8 KW s w ] g %1 G2 324|348 2.3 FEER An a0 A3 b2
T 144.1 3.4 | 4!/ 39[9) T 30 (3.1 4.0 04.9 &9 4.
FILLTER PRESS. GAUGE (PS1) | 4 o | (& tolre s |[I7 15 |15 Pk [HE 1% | {3 e ||o
Auto/ Off / Manual M| | m Al lal MM ] M| M ™ M|l AW Ml M |m 1| ™M
Pump Run or Stop A & 4 A B a F— | L f il - o B L|yu L -1 =
JUZ  |Pilot Lamp A [ A Ay e | Py o | W n Y, Ll Y V] w w v N Wl N
123 |Current (A) R sal%rl2¢lad |9/ gels ) |3 [ [asla[aelat 3N [s.0lpalarse]zs 5.0 [2a
JUZ-1.2 T2 KW 5 bl Ay | 2.6]%7 197 |a.£l3 ]300 9 s [an|3e]lg]|a0(n) 3.1 13N 1% 1 |a4|84 |»]
JUZ-3 15 KW T galrl [2claelaf|ebldd|3. e lay[atsd]|anlar]velsd]os|3.Cl20 [T 120
Auto / Off / Manual ™ ~ M My ™M M ~
Pump Run or Stop R i f]— L L fr -
Wil |Pilot Lamp i P N N N n
1 Current ( A ) R %9 il ~. 1 A b B .| &l |1
4 KW 5 &5 4.4 1.4 %L 92 14 1.2
T 41, 1.5 VE] 9.9 o 9.1 b T
e No.1 Sleo Slew Sioe 5% Blea Sece Seod
L No2 YO ~YE S 3 wou 3G a¥es Jlee Stoe
usianii 301 4] bist | 91144 914 3114 | 3 | 513 |
SURGE TANK LEVEL P 14 H [ ~ H H
Date Check >> s ‘Mt cslen i fég | 3o 10 flq et 881 o ds]a VLS54 1% kE
Check By >> wIh ‘JJ‘_ N ™ Yoy Tm T
Recheck By ==
N = Mormal Ab = Abnormal R = Run 5 =S8tap AL = Alarm Rp = Repair




ENGINEERING DEPT.

GRANDE CENTRE POINT SUKHUMVIT 55

DAILY REPORT

MOMNTH i asan i
SWIMMING POOL PUMP
Description / Day Mon Tue Wed Thu Fri Sat Sun
No. 1 2 3 1 2 1 I 1 3 \ 2 ] ] 2 3 | ;' F | 1 3
Auto / Off / Manual e I B | M M| A M | e MIHM ™ ™ v
Pump Run or Stop [ f g gl R &l A B |1 SRS Ll P A B
SwmMmP  |Pilot Lamp o w A A Nl v 0 M N N N | N Ao |
12 |Current(A) " ia|aa 20 = 1 % 2| ga .5 | 99 anja 3a|4l 3 q|mq
28 KW L L I T 1 A 13 el 44 59| &y oalal 1) [3.1 % | 2/
b 3131 5t |9 40|40 G, Bl ¢ ® 3831 RS 34 | 4.2
FILLTER PRESS. GAUGE ( PS1) W \o | e el 16 12 | 16 1% |15 |15 |\S s | 1%
Auto / OFF / Manual ' Ml Ml Al [ Mimlalm MMMl swlw] ] ale
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3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

NITE L¥ET AND EN
e TAl

NT COMPANY L

AE United Analyst and Engineering Consultant Co., Ltd.

ANALYSIS REPORT
PROJECT NAME : Msanafagannfiweaan uarn1sesagaumslfidianananinlasfutasunlananssudouinaay
Ta39n13 GRANDE CENTRE POINT HOTEL SUKHUMVIT 55 useanil 2565
CUSTOMER NAME : L&H HOTEL MANAGEMENT COMPANY LIMITED
ADDRESS : 300 SUKHUMVIT 55 (THONGLOR) KHLONG TAN NUEA WATTHANA BANGKOK 10110
CONTACT INFORMATION : TEL : 08 7083 4737 e-mail : boonkhum.b@gcphotels.com
MEASURING PLACE : Hudlasons
MEASURING TYPE . AMBIENT (AIR) RECEIVED DATE : SEPTEMBER 28-29, 2022
MEASURING DATE : SEPTEMBER 28-29, 2022 ANALYTICAL DATE : SEPTEMBER 28-29, 2022
MEASURING TIME L REPORT NO. : 2022-U078900
MEASURING METHOD : NON-DISPERSIVE INFRARED DETECTION WORK NO. : 2021-006042
MEASURED BY : MR WORRAPONG NONTHAJAN ANALYSIS NO. | T22AT459-0001
RESULT (ppm)
CARBON MONOXIDE
TIME * Wuiiasems
SEPTEMBER 28-29, 2022
T22AT459-0001

11:00-12:00 HOUR 1.92

12:00-13:00 HOUR 1.75

13:00-14:00 HOUR 1.59

14:00-15:00 HOUR 1.42

15:00-16:00 HOUR 1.34

16:00-17:00 HOUR 137

17:00-18:00 HOUR 1.50

18:00-19:00 HOUR 1.50

19:00-20:00 HOUR 1.61

20:00-21:00 HOUR 1.62

21:00-22:00 HOUR 1.72

22:00-23:00 HOUR 1.64

23:00-00:00 HOUR 1.59

00:00-01:00 HOUR 1.58

01:00-02:00 HOUR 1.51

02:00-03:00 HOUR 1.40

03:00-04:00 HOUR 1.27

04:00-05:00 HOUR 147

05:00-06:00 HOUR 1.21

06:00-07:00 HOUR 1.32

07:00-08:00 HOUR 1.27

08:00-09:00 HOUR 1.45

09:00-10:00 HOUR 1.62

10:00-11:00 HOUR 1.68

HL 3

(MR SILA BANIONGIAIRUK)
LABORATORY SUPERVISOR

OCTOBER 7, 2022
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u AE United Analyst and Engineering Consultant Co., Ltd.

e 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
o conmane es Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ANALYSIS REPORT

PROJECT NAME : nenalaauaniiuaaay uasnIenasaumljtdaunamalasiuuaiunlunansuiosaay
1A39n13 GRANDE CENTRE POINT HOTEL SUKHUMVIT 55 szdndl 2565
CUSTOMER NAME : L&H HOTEL MANAGEMENT COMPANY LIMITED
ADDRESS : 300 SUKHUMVIT 55 (THONGLOR) KHLONG TAN NUEA WATTHANA BANGKOK 10110
CONTACT INFORMATION : TEL : 08 7083 4737 e-mail : boonkhum.b@gcphotels.com
MEASURING PLACE : AuddTasens
MEASURING TYPE : AMBIENT (AIR) RECEIVED DATE : SEPTEMBER 28-29, 2022
MEASURING DATE : SEPTEMBER 28-29, 2022 ANALYTICAL DATE : SEPTEMBER 28-29, 2022
MEASURING TIME £ REPORT NO. : 2022-U078901
MEASURING METHOD : CHEMILUMINESCENCE WORK NO. : 2021-006042
MEASURED BY : MR WORRAPONG NONTHAJAN ANALYSIS NO. : T22AT458-0001
RESULT (ppm)
NITROGEN DIOXIDE
TIME * a1maTuduiTasInS
SEPTEMBER 28-29, 2022
T22AT459-0001

11:00-12:00 HOUR 0.0093

12:00-13:00 HOUR 0.0090

13:00-14:00 HOUR 0.0096

14:00-15:00 HOUR 0.00%96

15:00-16:00 HOUR 0.0105

16:00-17:00 HOUR 0.0111

17:00-18:00 HOUR 0.0123

18:00-19:00 HOUR 0.0122

19:00-20:00 HOUR 0.0126

20:00-21:00 HOUR 0.0126

21:00-22:00 HOUR 0.0122

22:00-23:00 HOUR 0.0117

23:00-00:00 HOUR 0.0109

00:00-01:00 HOUR 0.0104

01:00-02:00 HOUR 0.0099

02:00-03:00 HOUR 0.0098

03:00-04:00 HOUR 0.0100

04:00-05:00 HOUR 0.0102

05:00-06:00 HOUR 0.0105

06:00-07:00 HOUR 0.0111

07:00-08:00 HOUR 0.0130

08:00-09:00 HOUR 0.0140

09:00-10:00 HOUR 0.0140

10:00-11:00 HOUR 0.0124

é.l}.

(MR SILA BhNJONGNRUK)
LABORATORY SUPERVISOR

OCTOBER 7, 2022

it o e * REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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PSAE

SITED ANALYST AND ENGINEERNG
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel.02763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ANALYSIS REPORT
PROJECT NAME : Msenataauawdiwaanu uaznwnasaumslitdaunasmnlasfuuasunlunanssmudouiaaay
1A39n15 GRANDE CENTRE POINT HOTEL SUKHUMVIT 55 314 2565
CUSTOMER NAME : L&H HOTEL MANAGEMENT COMPANY LIMITED
ADDRESS : 300 SUKHUMVIT 55 (THONGLOR) KHLONG TAN NUEA WATTHANA BANGKOK 10110
CONTACT INFORMATION : TEL : 08 7083 4737 e-mail : boonkhum.b@gcphotels.com
MEASURING PLACE : Audlasams
MEASURING TYPE : AMBIENT (AIR) RECEIVED DATE . SEPTEMBER 28-29, 2022
MEASURING DATE : SEPTEMBER 28-29, 2022 ANALYTICAL DATE : SEPTEMBER 28-29, 2022
MEASURING TIME i REPORT NO. : 2022-U078902
MEASURING METHOD : UV FLUORESCENCE WORK NO. 1 2021-006042
MEASURED BY : MR WORRAPONG NONTHAJAN ANALYSIS NO. : T22AT459-0001
RESULT (ppm)
SULPHUR DIOXIDE
TIME * amATuduniasens
SEPTEMBER 28-29, 2022
T22AT459-0001

11:00-12:00 HOUR 0.0017

12:00-13:00 HOUR 0.0018

13:00-14:00 HOUR 0.0015

14:00-15:00 HOUR 0.0020

15:00-16:00 HOUR 0.0021

16:00-17:00 HOUR 0.0022

17:00-18:00 HOUR 0.0021

18:00-19:00 HOUR 0.0020

19:00-20:00 HOUR 0.0018

20:00-21:00 HOUR 0.0022

21:00-22:00 HOUR 0.0015

22:00-23:00 HOUR 0.0021

23:00-00:00 HOUR 0.0022

00:00-01:00 HOUR 0.0021

01:00-02:00 HOUR 0.0020

02:00-03:00 HOUR 0.0019

03:00-04:00 HOUR 0.0021

04:00-05:00 HOUR 0.0021

05:00-06:00 HOUR 0.0020

06:00-07:00 HOUR 0.0019

07:00-08:00 HOUR 0.0022

08:00-09:00 HOUR 0.0019

09:00-10:00 HOUR 0.0018

10:00-11:00 HOUR 0.0016

AVERAGE 24 HOUR 0.0020

it =

"7 (MR SILA BANIONGIAIRUK)
LABORATORY SUPERVISOR

OCTOBER 7, 2022
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150 90012015 CERTIFED
IS0 MOOT20'S CERTIRED
BSI GROUP (THAILAND) COLLTD,
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u AE United Analyst and Engineering Consultant Co.,, Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UMNITED AMALYST AND ENGENEERING

owsutant cowsmny Lwren Tl 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
ANALYSIS REPORT
PROJECT NAME : MinTataamumndviaaay uatmIenagsaumniiiannnasninlasAuusualusansmudoinaay
Ta39n13 GRANDE CENTRE POINT HOTEL SUKHUMVIT 55 wszsn1 2565
CUSTOMER NAME : L&H HOTEL MANAGEMENT COMPANY LIMITED
ADDRESS : 300 SUKHUMVIT 55 (THONGLOR) KHLONG TAN NUEA WATTHANA BANGKOK 10110
CONTACT INFORMATION : TEL : 08 7083 4737 e-mail : boonkhum.b@gcphotels.com
MEASURING PLACE : AuddTasems
MEASURING TYPE : AMBIENT (AIR) RECEIVED DATE : SEPTEMBER 28-29, 2022
MEASURING DATE : SEFTEMBER 28-29, 2022 ANALYTICAL DATE : SEPTEMBER 28-29, 2022
MEASURING TIME N REPORT NO. 1 2022-U078904
MEASURING METHOD : FLAME IONIZATION DETECTOR WORK NO. : 2021-006042
MEASURED BY : ANALYSIS NO. 1 T22AT459-0001
RESULT (ppm)
DATE TIME * TOTAL HYDROCARBONS
amdatuduiiasenis
SEPTEMBER 28-29, 2022 11:00-12:00 HOUR 1.78
T22AT459-0001 12:00-13:00 HOUR 1.61
13:00-14:00 HOUR 1.56
14:00-15:00 HOUR 1.62
15:00-16:00 HOUR 1.69
16:00-17:00 HOUR 1.76
17:00-18:00 HOUR 1.99
18:00-19:00 HOUR 2.24
19:00-20:00 HOUR 2.42
20:00-21:00 HOUR 2.37
21:00-22:00 HOUR 2.41
22:00-23:00 HOUR 2.78
23:00-00:00 HOUR 2.86
00:00-01:00 HOUR 3.00
01:00-02:00 HOUR 2.97
02:00-03:00 HOUR 2.85
03:00-04:00 HOUR 2.53
04:00-05:00 HOUR 2,16
05:00-06:00 HOUR 2.01
06:00-07:00 HOUR 2.01
07:00-08:00 HOUR 212
08:00-09:00 HOUR 2,37
09:00-10:00 HOUR 2.31
10:00-11:00 HOUR 2.10

" (MR SILA BANJONGIAIRUK)
LABORATORY SUPERVISOR

OCTOBER 7, 2022

TRy MOOERIS: CRTEwy) * REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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=
uA United Analyst and Engineering Consultant Co,, Ltd. B
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 "4,4@\\&“ OMSC‘
u Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com Accreditation No. 1343/65
ANALYSIS REPORT
PROJECT NAME : psanafanuawdsiaaay taznimasaumnliisnnesniniasiuuasnlunanssnudaneaay
1As9n13 GRANDE CENTRE POINT HOTEL SUKHUMVIT 55 dszd1i 2565
CUSTOMER NAME : L&H HOTEL MANAGEMENT COMPANY LIMITED
ADDRESS : 300 SUKHUMVIT 55 (THONGLOR) KHLONG TAN NUEA WATTHANA BANGKOK 10110
CONTACT INFORMATION : TEL ;: 08 7083 4737 e-mail : boonkhum.b@gcphotels.com
SAMPLING SOURCE : GRANDE CENTRE POINT SUKHUMVIT 55
SAMPLE TYPE : COOLING WATER RECEIVED DATE : JULY 6, 2022
SAMPLING DATE : JULY 6, 2022 ANALYTICAL DATE » JULY 6-18, 2022
SAMPLING TIME : 10:20 HOUR REPORT NO. : 2022-U056441
SAMPLING METHOD © : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2021-006042
SAMPLING BY : MR WEERAYUT MOKKAEW ANALYSIS NO. : T22AN350-0004
ANALYZED BY 1 MISS SALISA KAMWANNA
RESULT
PARAMETER UNIT METHOD OF ANALYSIS jaduémensuy | DETECTION
T22AN350-0004 LIMIT

pH b - ELECTROMETRIC METHOD AT SITE (SM:4500-H* B) 7.3 (27°C) -
RESIDUAL CHLORINE © mglLClL,  |MODIFIED DPD COLOURIMETRIC METHOD (AT SITE) ND 0.1
MICROBIOLOGY

COLIFORM BACTERIA MPN/100 mL | MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: 9221 <18 18

B)

Legionella spp. * CFUIL 1SO 11731:2017-05 (E) 500

SAMPLE CONDITION

WATER'S COLOUR/TURBID YELLOW/CLEAR

SEDIMENT
a . ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF MEDICAL SCIENCE (DMSC)
b . VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED
5M : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 mEDlTION, 2017,

ND : NON-DETECTABLE.

oo R

" (MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR

JULY 22, 2022

IS0 80012015 CERTIFED
150 140012015 CERTIRED
BY BSI GROUP (THAILAND) CO.LTD.

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
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UAE United Analyst and Engineering Consultant Co., Ltd.

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

UN NALYST A

consuLTan coneay Lyes Tel0 2763 2828 Fax 02763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
e
ANALYSIS REPORT
PROJECT NAME : Msanateauawdaaaay warmsaagaumslinaemnasniniasfunasunlunanssmudownaan
1A79n715 GRANDE CENTRE POINT HOTEL SUKHUMVIT 55 1szandl 2565

CUSTOMER NAME : L&H HOTEL MANAGEMENT COMPANY LIMITED
ADDRESS + 300 SUKHUMVIT 55 (THONGLOR) KHLONG TAN NUEA WATTHANA BANGKOK 10110

CONTACT INFORMATION : TEL : 08 7083 4737 e-mail : boonkhum.b@gcphotels.com

SAMPLING SOURCE : GRANDE CENTRE POINT SUKHUMVIT 55

SAMPLE TYPE : COOLING WATER RECEIVED DATE : JULY 6, 2022

SAMPLING DATE : JULY 6, 2022 ANALYTICAL DATE : JULY 6-12, 2022
SAMPLING TIME : 10:25 HOUR REPORT NO. 1 2022-U056442

SAMPLING METHOD : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. 1 2021-006042

SAMPLING BY : MR WEERAYUT MOKKAEW ANALYSIS NO. : T22AN350-0005
ANALYZED BY : MISS SALISA KAMWANNA

RESULT
PARAMETER UNIT METHOD OF ANALYSIS a195295u (COOLING | DETECTION
TOWER) LIMIT
T22AN350-0005

pH - ELECTROMETRIC METHOD AT SITE (SM:4500-H" B) 87 (27°C) =
RESIDUAL CHLORINE mg/L CL, MODIFIED DPD COLOURIMETRIC METHOD (AT SITE) ND 01
MICROBIOLOGY

COLIFORM BACTERIA MPN/100mL | MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: 9221 40 18

B)

SAMPLE CONDITION

WATER'S COLOUR/TURBID YELLOW/CLEAR

SEDIMENT COLOURLESS

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 mEDl'I'ION, 2017.

ND : NON-DETECTABLE.

/ Nsnoe R,

" (MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR

JULY 22, 2022

== ¢ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
[ 150 001208 CERTIRED e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY
By
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AE United Analyst and Engineering Consultant Co., Ltd.
- 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

oy imoee Tel.02763 2828 Fax 02763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com Accreditation No. 1349/65
= —
ANALYSIS REPORT
PROJECT NAME : PseadananInAvIngaay uarnsenagaumslidaiasmsiasfulamalisanssnufowindan
1590715 GRANDE CENTRE POINT HOTEL SUKHUMVIT 55 usgsindl 2565
CUSTOMER NAME ¢ L&H HOTEL MANAGEMENT COMPANY LIMITED
ADDRESS : 300 SUKHUMVIT 55 (THONGLOR) KHLONG TAN NUEA WATTHANA BANGKOK 10110
CONTACT INFORMATION : TEL : 08 7083 4737 e-mail : boonkhum.b@gcphotels.com
SAMPLING SOURCE : GRANDE CENTRE POINT SUKHUMVIT 55
SAMPLE TYPE : COOLING WATER RECEIVED DATE : JULY 6, 2022
SAMPLING DATE : JULY 6, 2022 ANALYTICAL DATE : JULY 6-18, 2022
SAMPLING TIME : 10:30 HOUR REPORT NO. 1 2022-U056443
SAMPLING METHOD © : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. 1 2021-006042
SAMPLING BY® : MR WEERAYUT MOKKAEW ANALYSIS NO. : T22AN350-0006
ANALYZED BY . MISS SALISA KAMWANNA
RESULT
PARAMETER UNIT METHOD OF ANALYSIS vathivatnuadadu DETECTION
(COOLING TOWER) LIMIT
T22AN350-0006

pH b - ELECTROMETRIC METHOD AT SITE (SM:4500-H* B) 86 (27°C)

RESIDUAL CHLORINE ? mg/L Cl, MODIFIED DPD COLOURIMETRIC METHOD (AT SITE) ND 01

MICROBIOLOGY

COLIFORM BACTERIA B MENAM00 mL | MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: 9221 45 18

B)

Legionelia spp. ® CFU/L 1SO 11731:2017-05 (E) NOT DETECTED x

SAMPLE CONDITION

WATER'S COLOUR/TURBID YELLOW/CLEAR

SEDIMENT
a . ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF MEDICAL SCIENCE (DMSC)
B+ VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 rdEDITION, 2017.

ND © NON-DETECTABLE.

Ay

" (MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR

JULY 22, 2022

|50 80012015 CERTIFED
50 400120 CERTIRED
BY BSI GROUP (THAILAND) CO.LTD,

o DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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List of Instruments Certification for Air Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1| Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co. Ltd. 19042022 19 Apr 22 18 Apr 23 -
1182920006
2 | Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company  [FOANI99F15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
3 | sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3i UAE Consultant Co.Ltd. 22042022 22 Ppr 22 21 Apr 23 -
JC1606001758
4 | Standard Gases (Mixture) Sulphur Dicxide Airgas EB0143262 Airgas an Air Liquide company  [E04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
5 | Carbon Monoxide Analyzer Carbon Monoxide Thermo agi UAE Consultant Co,,Ltd 26042022 26 Apr 22 25 Apr 23 -
C1M08140004
6 | Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company  [E04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
7 | Total Hydrocarbons Analyzer Total Hydrocarbons Thermo Scientific 550 UAE Consultant Co. Ltd. 09032022 9 Mar 22 8 Mar 23 -
1182920025
8 Standard Gas Total Hydrocarbons Air Liquide CC143232 Air Liquide E03AI99E15A006C] 16 Oct 20 16 Oct 28 -
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 Meter Hanna HI2020-02 / National Food Institute, 2203135-001-01 8Jun 22 7Jun 23 -
Instrument €0051107 Ministry of Industry, Thailand
2 | Uv-VIS Spectrophotometer Falwist (Sulphide) Hitachi U-1900 / DQE Services Co. Ltd. SP22-007 20 Jan 22 19 Jan 23 -
2021-064
3 Analytical Balance vosudauauanpiemn Mettler-Toledo XSR2050U / Calibration Laboratory 22MM210 26 Apr 22 25 Apr 23 -
(Repeatability 0.01 mg) (Total Suspended Solids) 009071872 Mettler-Toledo (Thailend) Limited
4 Hot Air Oven -uam-iaa:awﬁ‘nﬁmum Memmert UF55/ Technology Promotion Association 22TM304 7 Apr 22 6 Apr 23 -
(Total Dissolved Solids) B212.0411 (Thailand-Japan)
aznauwiin
5 Analytical Balance hifuuaglasiu (Oil & Grease) Mettler-Toledo XSR204 / Mettler-Toledo (Thailand) Ltd. | 2202934-001-01 | 13 May 22 12 May 23 -
(Repeatability 0.1 mg) C117635043
6 BOD Incubator amanUsnlugUiled Arco UR-1320 / Technology Promotion Association 22TM305 7 Apr 22 6 Apr 23 -
(Biochemnical Oxygen Demand) (UAE.LAB.018/2551) (Thailand-Japan)
7 BOD Incubator amandsnluguTled Arco UR-1320 / Technology Promotion Association 22TM306 7 Apr 22 6 Apr 23 -
(Biochemical Oxygen Demand) (UAE.LAB.006/2553) (Thailand-Japan)
8 Incubator TrvlaSsuniiGorionsn Memmert IPP 260 / Technology Promotion Association 22TM563 7 Apr 22 6 Apr 23 -
(Total Coliform Bacteria) V6150187 (Thailand-Japan)
9 Incubator Trsalafvlasuuuailisy Memmert IF75/ Technology Promotion Association 22TI670 3 May 22 2 May 23 -
wuaiiFesindlala D317.0305 (Thailand-Japan)
10 Water Bath wuaiiiengufideuuan Memmert W8 14/ Technology Promotion Association 22TM1065 11 Jul 22 10 Jul 23 -
1401.0569 (Thailand-Japan)
11 Autoclave ALP CL-a0L / Technology Promotion Association 22TM8Y 17 Feb 22 16 Feb 23 -
802664 (Thailand-Japan)
12 Autoclave ALP CL-a0L / Technology Promotion Association 22TM1121 11 Jul 22 10 Jul 23 -
807298 (Thailand-Japan)
13 Digestor Unit fiaidu (Total Kjeldahl Nitrogen) FOSS 2520auto / Thailand Institute Of Science 2202361-001-01 4 Apr 22 3 Apr 23 -
TECATOR 91794469 And Technological Research (TISTR)
14 Distillation Unit Total Kjeldahl Nitrogen (TKN) FOSS KT8100 / FOSS South East Asia 6623 25 Jul 22 24 Jul 23 -
(Kjeldahl Method) Ammonia TECATOR 91889052




United Analyst and Engineering Consulftant Co., Ltd.
3 Soi Udomsuk 41, Sukhumyit Road, Bangchak, Prrakhanong, Bangiok 10260
Tel, @ 27832028 Foor O 2763 2800 www. ot com E-rail cam

MULTI-POINT GAS TEST REFORT

Test Date : Apr 19,2022

Equipmant : Gas Analyzer (NDz)
Manufacturer:  Thermo Scentific

Standard Gas Concentration

Model ; 42|
Serial Numbaer 1162520006

Sulphur Digxide {507) .75 FEM. Thesma Sdentific
Nitric Crige (MO} 4535 PFM Model ¢ 146t
Methane (CHy) FFM Serial Number 1180540071
Carbon Menaside (C0) 1007
Cylinder Ho, CC159559
Expiration Date : Jul 30,2022
Multi-point gas test data
Referance Value (pph) M.I‘.!‘;L:;BP"’V Difference Error | Percent Error | [% Error ]

Zerg ag

20.00% 1000

A0.00%% 200.0

60.00%: 300.0

T Measurng Range 500.0 pob

) 40010

Auerigs Differents

:Acceptabée Limit + 5%

Multi-Foint Gas Test Chart |

450

— a0 1 1 1 1 " - i

g a0

F

§ 50

a

£

g |

k:: |
[} 50 100 150 200 50 100 430 450

Refaretce valit (ipb)
—_— ”Jlb!.! Daplap

Paga 1of1

enanslumuny

" United Analyst and Enginearing Consultant Co., Lid.

— 3 Soi Udomsui 41, Sukhumvit Foad, Bangchak: Preakhanong, Bargkoe 10260

Tel. 0 2763 2828 Fax D 2763 2800 www, E-mall; 1ol oom

MULTI-POINT GAS TEST REPORT

Test Data : Apr 22,2022

Equipment : Gas Analyzer (S0} Model ¢ A

Manufacturer:  Thenmo Scentific

Sarial Number: IC1606001758

Standard Gas Concantration
Stilphur Diowide (S04 44,75 PEM Thesmo SCIEMTIFIC
Nitric i {NEY) 4535 PN 146
Methane (CHy) - PPM  Serial Number ; 1180540071
Carbon Mancodde (C0) 1007
Cybnder No. CC158599
Expiration Date : Jul 30,2022
Multi-point gas test data
= =
Reference Value (ppb) """‘:";:]"""" | Differance Error | Percent Error | [% Errar ]
2

Levet 1 |zer [ .60
Level 2 [20.000 100,00 070
Level 3 200.0 0.5
Ll 4 300.0 [

5 400,10 0.50

K S00.0 ppb Avirage Dffanence

Multi-Point Gas Test Chart |

Analyzer Desplay|pab)
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= Airgas Specialty Gases
. Airgas USA, LLC
o 630 United Drive
an Alr Liquide company /i‘:“r;.h,mn:‘,'nm 27713

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO04NI99E15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Outlet: 6

Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Jun 21, 2021

Expiration Date: Jun 21‘ 2024

Ci i “EP) ity Protocol for Assay and Cerification of Gaseous Calibration Standards (May 2012)" document EPA
S00/R-12/531, using the assay procedures listed. Analytcal Methodology does not reqire correction for anlytcal interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impuriies which affect the use of this calibration mixture. All concentrations are on a
‘mole/mole basis unless otherwise noted.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 PPM G1 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021
NITRIC OXIDE 45.00 PPM 45.94 PPM G1 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021
SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +/-1.0% NIST Traceable 06/14/2021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +/-0.7% NIST Traceable 06/14/2021
NITROGEN Balance
T T
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20061120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-21 Feb 18, 2023
NTRM 16011043 CC473277 48.02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14060119 CC434277 $90.9 PPM CARBON MONOXIDE/NITROGEN +-0.6% Nov 15, 2025
The SRM, PRM or RGM noted above is only n reference to the GMIS used in the assay and not par of the analysis
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021
m—

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT: 28.40kg

NET WT: 4.73kg

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report. _,__'

[accr }

D
CERT 3082.01
Lanmsniumqu

Approved for Release

- Airgas Specialty Gases
. Airgas USA, LLC
o 630 United Drive
an Alr Liquide company .?:"r;:n:\;nm 27713

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO04NI99E15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Outlet: 6

Gas Code: CO,NO,NOX,S02,BALN Certification Date:  Jun 21, 2021

Expiration Date: Jun 21, 2024
o st
Ci i “EP/ ity Protocol for Assay and Certification of Gaseous Calibration Standards. (May 2012)" document EPA
S00/R-12/531, using the assay procedures listed. Analytcal Methodology does not reqire correction for anlytcal interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are ona
‘mole/mole basis unless othervise noled.

Do Not Use This Cylinder below 100 psig.i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 PPM G1 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021
NITRIC OXIDE 45.00 PPM 45.94 PPM G1 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021
SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +/-1.0% NIST Traceable 06/14/2021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +/-0.7% NIST Traceable 06/14/2021
NITROGEN Balance
S T
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
NTRM 16011043 CcC473277 49,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14060119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN +/-0.6% Nov 15, 2025
The SRM. PRM or RGM noted above is only In reference to the GMIS used in the assay and not part of the analysi
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021
m—

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT: 28.40kg

NET WT: 4.73kg

The analytical test results reported on this certificate relate only to

the cylinder number specified above. This concludes the test report. Pl

(ACCRE j

D
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Approved for Release



E 9 /a =" United Analyst and Engineering Consultant Co., Ltd, . ﬁ- ) Zﬁ;nzsussiﬁﬂgy Gases
il 3 Sal Udoemauk 47, Sukhumvit Aoad, Bangchak, Prrakhancng, Bangkok 10260 "gas. 630 United Drive
Fesaens s ey Tol. 0 2763 2628 Fax 0 2763 2000 wwiw cam E-mal; o an Al Liquide company Durham, NC 2713
MUREFOINE GAS TEOT RERGIRY Grade of Product: EPA Protocol
Test Date t Apr 26,2022 Part Number: EO04NI99E15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
3%
Equipment ; Gas Analyzer (CO) Model : il PGVP Number: B22021 Valve Outlet: 6
Manufacturer:  Thermao SCIENTIFIC Serlal Number ; CMOG14004 Gas Code: CO.NO,NOX,SOZ,BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21‘ 2024
Certificati “EPA ity Protocol for Assay and Certification of Gaseous Calibration Standards. (May 2012)" document EPA
: Dilutor Detail B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correciion for analylica interference. This cylinder has a otal analytcal
Standard Gas Concentration uncertainty as stated below vith 5%. There are no significant impuriies which affect the use of his calibration mixture, Al ? ona
Sulphar: Dioiide: (S07) 4475 PRM  Manufactarer - Therma SCIENTIFC mole/mole basis unless otherwise noted.
“ ) % 35 . Mol 1461 Do Not Use This Cx\mdar below 100 Bsg . 0.7 megaEmls.
Mitric Ol £l ¥
Methana (CHy) = PPM  Seriai Number 1180540071 ANALYTICAL RESULTS
. Component Requested Actual Protocol Total Relative Assay
Carbon Monoiide (00 1007 PRM ] Concentration Concentration Method Uncertainty Dates
Cylinder No, CE158599 : NOX 45.00 PPM 45.96 PPM &1 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021
Expiration Date : Jul 30,2022 NITRIC OXIDE 45.00 PPM 45.94 PPM Gt 06/14/2021, 06/21/2021
i SULFUR DIOXIDE 45.00 PPM 44.68 PPM &1 06/1412021, 06/21/2021
¥ CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +-0.7% NIST Traceable 06/14/2021
Multi-polnt gas test data NITROGEN Balance
x LSS
Reference Value [ppm) Analyzer DISpIY | fiftarunce Error | Percent Error| (% Error | CALIBRATION STANDARDS
s U] '1"1 : = = Type  LotID Cylinder No Uncertainty __Expiration Date
[zerm ) T ' vy . NTRM 20061120 CC708068  49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
20,00% 1 L = = PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
401005 3 ok 2 - emIs 401423838102 CC505581 4348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
3 30.5 2 = NTRM 16011043 ccar32r7 49.02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17,2022
A 403 B & 14060119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN ~ +/-0.6% Nov 15, 2025
Remark : Measuring Range Average Difference (%) Lo The SRM. PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
sheceptabie Limit + 5%
— = ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
- Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
= z Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
3 et i Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021
H <= Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021
2 — N
bE Triad Data Available Upon Request
g NOTES:PO #5221002807
— GROSS WT: 28.40kg
us 0 NET WT: 4.73kg

Reference value [npmi

—— inaiyeer Dispiay
Ca!;ulatn by
The analytical test results reported on this certificate relate only to ¢
the cylinder number specified above. This concludes the test report. . 2
II\CCR ]
— CERT 3082.01
Page 1 of 1 Approved for Release Lﬂna'}%iuﬂauq%h

Adrpas Specialty Ganes
i Abrgan 1154, LLO
as 6141 Enston Road
, Bhidg 1
T an Al Liquidk camaany :!::'.v‘l_-r:h'ﬂll'. PAIBo4G

= S TEST REFORT =
e CERTIFICATE OF ANALYSIS
o e Grade of Product: EPA Protocol
o -401808378-1
55 Part Number. ED3AIZIE15A006C Relenfder\.j;u:::or jlﬁ DEE:F
Equipment : Hydrocarbon Anatyzer Model : S5) Cylinder Number: 0143232 Cylinde e . 2016 o
Manufacturer:  Thermo SCIENTIFIC Serfal Number: 1183520025 C2eratiry 18 - Plumelsslic - P Clinde Prassire
PGVP Number: At2020 Valve Qutiet; 680
Gas Code: CH4 PPN BALS Certificafion Dets;  Oct 16, 2020
Standard Gas Concentration Bilytor Petgil Expiration Date:  ct18, 2028 . —
e e PP s ,
Suiphur Diowide (507) = PPM Manufacturer P . Yo e ar e e o s iy 2013 comamerd V4
7 Anaryical Mellosieicy) ol requTe speion for analeical g et Afe 60 4
mro0m, il M e e e e T S
Methane (CHe) 9.8 PPM Sessal Number:: T e ks piie
rt':'mns: il Pm ANALYTICAL RESULTS i e
Slinger No. Protocol ‘otal L]
Expiation Dite ! Mg 4,208 Component Requested Actudl . Mothod Unceriainty Detes -
(e : 13 PP &1 - 1.0% NIST Trceable 6
Multi-point gas test data :m: :m :Pp: :-1"3 Spu & 41-0.7% NIST Tracmable 1MORR2020
T 3 Dk
Analyzer | oy Errar [Percent Ermor] % Error | il == - =
Referonce Value (ppm) ik o lerence Errar 1 C RATION STANDARDS
isplay (ppm) ALIB —
7 [ 1 112 | [E¥] Jindar No Concentration Uncartainty
Level 1 |zem | 0,00 LIz | : | Type LgtiD cy == s ol
Level 2 |BO.00% [ =nan .67 0,33 1 [IE:E] T e T ARG ',g—-_%; w2
Remark - Meaduring Range 50,00 ppm Average DFference ] it braabfng EEAGERD ek fu
e ANALYTICAL EQUIPMENT v
|:I st
Multi-Foint Gas Test Chart st e ::;Iylir.nl Principla
MRS FTIR - CHA - 000 DL
FiR 5
50 - y Hiicalot 70 APV 10G3ET C3HE Sep 10, 2020
[ Triad Data Avallable Upon Request
0 — 13 -
= pest NOTES;NET WEIGHTS: 4.885kg
B - GROSS WEIGHTS: 27 385kg
2 = PN £220003625
b -
3
L] =
o
u Réfrance yalue [ppn| 251 +— Naalynss Diapiay B0

/ pove by
!}- i WA

-

ﬁt\yﬁ Rsl:;;

Fage 1 ot

tenanslumuny LONAIMLAURY:.



oreteto for ol
‘oot ok sinal Lsborafory Senics Terter

Calibration Certificate
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Calibration Report

"?/—\vx’
Haify

HICTIBLTIS 17085 -
CALIBRATICH 105

Certificate No.: 2203135 001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT GO, LTD.
‘Address: 3 50i Udomsuk 41 Sukhumvit Rosd,

Bangchack, Prakhanang, Banghsk 10260

Pageiolh

Equipment: pH Meter
Manufacturer: HANNA INSTRUMENTS
Model: Hiza2o.02
Serial No.: COnA110Y
1D No.: UAE WA Das 85T
Operation No.: 2201135-001
Date of Receipt: 7 June 2022
Date of Calibration: & June 2022

Calibrated by Mr.Manas Samsnk
Specinlist
Date of kss) 13 duna 2023

Approved by .
{ Mr-Pheraphat Tusnjit |
‘Manages, Division of Calibestion Laborsony
the Technizal Tanm

Thi uneariaintion wmw for & confidenca proabiliy of approimatey 9%,

Wy s T

I Tia consifons _—
n-mmmnmp-nmurmuemnmunumm-mywmmmmm-dwnmdmmmmxm
nstiorinl 2

‘tiona! Fand Instiuts.

may noi be romgaoed Gitiee han i el excapt el e o wilien sepeE o e

FLS-00% Revision: 01 Dote; 20-04-65

Equipment: o B Wesiction: 04100 ¢ 04my
Manufacturer:  HANKA INETRUNENTS Midat. R
SormiNo;  CODBVIOT Type: Bancty i
0 Na LHAE WAD COSTIRT
Cats of Casinration; 2 Ao 2022 Pagedaty
Lacation: Enemicnl Gabtinmion Lasaraiory Nalonal Fosd batiin
Emvirunimen Condtion: Amblnt Tempsrsure | B8 s 18 | D RelaliveMomidg | 230: 2 ) %

Canaition of ihis Resus of Calfurmion

euitiet hrlerants -ﬂviltﬂlfl

2 Ruliewnin Braratards | Curtfec Hilersiica Liaiweal

1 DC vt Catbiaty E Fun S airier g 260
23 Ougital Trarmiomeier: 70y Fiukn L5 0 Dsirinws 202Y
23 Thusme-+agini Sotet W TN PoeE Rz 48 Fateuny o5
Canifind Refarevan Malaal Lt g Mapufpgturer. R:LES Expita Data
24 p_H_nm-4n)ganmu-yu;!mmMr BOGRAS-: CRASam P s 0 api 2024
2% M futhr 8001 Primary o biffer Sekitkn ecaad rAden Fraitis 1 A 2y
28 g bl 1001 Primany gH trtfr Sinkitian| ponos ‘A FHEELE 0 Apet 203
BT e luller 100 B e S ] SR FHOTLE Er A it
: 2 ionl i mueatia o The 154 Ut
31 trmrumares o2 ¢ gl STSTE T
32 bmumors N 22 gl WSS T TE TS L
22 rumentd Mo 2.9 thmusgh Ner_.ns-m 1 mhmﬁmwm
34 Cortibud Murberwnicn Uniennl Ko, 24 2.0 Iracaniie n
Mimariv, barcmasar. mmmmrn-aumm
e GRS 17025 il
8 Catibors Rwtarmnce Maeni N2 7 Dmcuatle tn SN S REET Lt 14 G0 2021, B RUIN I3 Larf 808 3001
Efbd PPN 27 Ly 04 08 2021, Bibd Ry ol 28 Lo 10 09,2031,
s Etandant Sclutier: frwgarnson ana cenfhed by GRagham Lit i
acrredned 1 150 17504 and (SOFES 17020
4 Th iy far om et
5 This 1 o st

F-05-012 Revisont 01 Detes 20-0468

-
gEaEnEsLiBUEESITaarIUE T
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Calibration Report

sEmErTEsLTE L SOSE AT UUS RS

SN SAEUgUE T TEqRA NMEaLaTTS
Surdsion bx rdusirsl Desoprment b
Food rekasinai Laborsion Senes Carver

St Pt

Calibration Report

Cortificats No.: FANITI-FO1-01
Equipment: b Wt Ropohicnt  00TpH | Bimé
Manufacturr  HANHA PETRUNENTS. Mutdal HEeaE
SoriniMo:  CooBIOT Thpe: Banch v
Eha LAE WAL (oY
Date of Callbration 3 i 3503 Page Yot
Calibration Results:
¥ Cailbraticn of gH M i Toenarsine. Cormpprmenn w35 G |
i {mi y my o |2 | Xy
3 et HED o0 [EE] 00
3 i B 200 0083 208
% 17748 BT i 063 g
G ) B 602 [ [T
T Dou 1w T 2083 200
& 55 578 Wi 083 im
L 177 ATEE 0 aped Rl
18 - AT Eory L] o83 ED
1 A1411E 4125 a0 G0t [
k> M [ Kl T )
Equipmant;  £HElecrats Ty Combines Bt
Manurciurer  FARNA INETRUUINTS m M3
‘Bunalwe:  O7TETaE BNe
(Trena. a7 et D)
Eartified Value AR Tcan REAT Fular Siapagey | Unesttingy | Ecvrge Fassor
26l H i fxpH] (L}
acon 48 e =7 il a0
5 (2 [E] - A0 100
s 1oL aran w0 otk FE]
e [ an . 00033 200

Certificate Nao.: Z03136-001-01
Equipment: TAgiin Thermoreiss win K10 [oH Keisr)
Fussiuan. o e Moter HED20-02
Garal Mo [eecalery DMl UAE WACKSRGS)
Marusfactirer HARNMA, INETRUMENTE -
Date of Calibration: 8 June 2022 Pagu s 815
Location: Hato
Enviranment Condition: Ambiani Tempanie. Ui )
Pugiaive iy (eI w
Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
- The Calibration is determined by comparing with a known temperature
from a standard resistance thermometer.
- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-90 ).
2. Reference Standard Instrument :
Antrumunt Wodel Serial No Cummite iy D Datn Thirsugh
HANDHELD THERMOMETER. 1523 G
PSLT ImbIAS Fdunaz TETR:
Piatiruan Reistarce Trarmomeies |PHT) earA TR
Suppar Equmant | - Lizes Temgaraliite Bain (ISOCAL-0) Wedat Edvde:e Pyt B BN S4TE1T

3, This zanicate is ¥acestie 4 inlemasonal Sysins of Units (3] Uil
4

B Tordtin: of Caibvaisd ham |

Gacd
E  Winaut adpstmart

T Resut of Calbration :

D Aar st

F-L5-012 Rewision: D1 Gate; 20-04-65




DQE Services Ca Lad.
1 Services 7 5o Ladpreo-Wanghin 35, Ladprao-Waighin id, Laceeay, Ladpeny, Banghok |0230

Phose ; +466 (012 433 2054, Email ; iy
3 //—_-,\\ ; dyeserncesinfoEgmid com s
"’--Jﬂ‘\n““@
L CERTIFICATE OF CALIBRATION
s 1 Certificate No,:  SP22-007 lofs
Calibration Report e
Customer :  United Analyst and Engineering Consultant Co_ Ltd, {Head Office)
Certificate No.- 230313000101 Address: 3 Soi Udomsuk 41, Sukhumvit Boad, k. Ph ™
Equlpment: igtn Thormaetsr wih RTO- [oH Waisr)
Fussiifan; (SR Modei HEa0-E Banghkok 10260
Cadtal e OONEH AT O AR WAL (LT
Marufactrer HANNA INETSUMENTS Location of calibeation : - Laboratory 315
Date of Cafibration; 3 June 2823 Fage S 5
Exquil : U¥-Vis§ h
Calibration point: AT, R0 Fared 250 T
- Manufacturer 1 Hitachi
= The pribe wae immerses m quid bk or dry oah 0 @ minmus dsgitio! 120 mm
Daiception of géine, macel i g Tama Model ¢ L1900
o sion of probe - Digmeter 12 120 .
i ; ] = Serial No.: 2021064
Srmath minisl Gimnp
et mwning (6, S| Comscsien Valus iy s D No.:  UAEWASD0672552
i)
2 b =t iz Received Dute ;20 Jununry 2022
1 ;0002 . noag :
w2 007 EES o8 Calibration Date: 20 January 2022

Mg LT L Linds Caieatien

Issue Date 1 24 Jomuary 2022

Condition Instrument :  Good

Calibrated by : T o Approved by :
{ Mr Tenawut Rinidach j
Technical Marager
i 1
b i o e bad
eiwd by coversge tactmr kv I proviaing a lewe! of confdarce of
approamadety 45 % .
S A?i,
F.CS-012 vk 01 Date: 200468 DERRL A
'
@nas lunaugu
DOE Services CoLed DRQE Serviees Co, Lok
DOE oo yjees 3 Sol LadoraoWanghin 55, LadgmiWanghin R, | alpesa, Ladio, anghaik 17230 DOE ¢ vicos 5ol Ladprac-Wanghin &5, Ladprao-Wanihin K. Ladprac, Ladgruo, Banghol (0210
Pl :-+66 (012 438 054, Freail ; doeiervicesinfogmail com e semont Phome - +66 (112 518 2034, Frmail ; dgevervicesinfi @il com e sk
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP22-007 Page 2of§ Certificate No. | §P22-007 Page Jof5
Environment Condition :  Ambient Temperature 25+ 5 ‘c Calibration Results : Without adjustment
Relative humidity $5+20 %RH Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction | Uncerialnty | Coverage factor
Calibration method : In-house method CP-01 Based on ASTAM E275-08 .
| {nm) (Abs) (Aba) {Ab) (Abs) I3
i o d
Reference Muteriats 0.0000 0.000 0.0000 00028 200
P 0.5787 0577 00007 0.0031 200
Material Serial No. Centificue No, Due date 1.0450 1050 -b.0atg 0.0029 200
21900 2.183 000710 .00 204
“Absobunce Stendird ser 25760 95915 22 October 2023 0000 0000 0,0000 00028 200
_— T o s - 05607 0,560 00007 00034 200
A e Standdard October s
PR = & = 10247 1023 00017 0.0033 200
Weveleaith Standan sel 28806 95016 22 Ottober 2023 Rk 218 00049 0097 20
00000 0,000 0.0000 0.0025 2
Wavelength Starant sel 25758 95915 22 Oetiber 2023 - 0:5236 0521 0.0026 (L0030 200
09634 0963 (L0004 0.0029 200
Traceability This centification is wraceable 1o the intemational System of Unit maimtained 5t National - 14763 1974 0023 00070 200
0.0000 0000 00006 00028 200
Institute of $tandards and Technology (NIST) through Stama Scieatific Limited
— 0.5191 0518 00011 00031 200
Spectesl Band Width of UUC: 400 nm. 1.0003 1,000 00003 0.0033 200
19987 1996 00027 0,0084 2
Sean Speed of ULC © 200 nm/min 02,0000 0,000 0.0000 0.0028 2.00
05523 0552 04103 00030 200
Sean lnterval of UUC: 0.1 . S LL080R 1082 00011 00030 200
- 2.0291 2033 0,0061 0.0079 200
IC: ic B ,.
Resolution of ULIC:  Photometric Abs. Y 0000 0 00028 200
Wavelength 0.1 nm, o 0.5601 0,562 0001 0.0031 2.00
1ps12 1.052 ~0008 0.0030 2,00
19294 1925 00044 00079 200
FMEIOE0 D 1001203 FM-T08-G2 e 611202

wnan‘:‘bimuqu lﬂﬂﬂ'l‘i‘ljﬂ'lﬂﬂﬂ



DIQE Bervices Ca,Lid

Dok Services

Phone : +66 ()2 538 1054, Email - dgeservicesinfio@igmnil com ot

3% o Ladprac-Wanghin 55, Lndprao-Wasighin R, Ledprass, |adpraa; Bangkek 10231 n

REPORT OF CALIBRATION

Certificate No. - 5P22-007

Photometric Accuracy :

Page 4of §

Wavelength | CRMs Values | UUC Reading | Correction Uncertalnry | Coverage facrar
| {nm.p {Ads) {Ads} (Abs) Abs) 3
0.0000 0000 (00000 0.0G50 2,00
e 0.7478 11746 (EAITHTS.3 00057 2,00
5 0000 (000 (A0 {LOGs0 200
03686 01861 00076 L0549 2400
- 0.0000 0,000 00000 0.0050 2100
0.2912 1291 (L0002 00051 200
= 00020 0,000 0.0000 00050 200
(L6448 0.638 00068 00055 200

FITORA R 1912020

@naslunaugy

WAL T1Es TR R
SALIIATION 0388

Gert.No.: 2ZMM210
Page.: 1at3

Certificate of Calibration

Equipmant :
Manufacturer :
Model :

Serial No.

10 No.
Submitted by :

lLocation :

Received order
Calibration Date :
Ambient Temperature |
Relative Humidity :

Calibrated by :
Approved by :

{ ) Poenthippa Tameyalkil
() Malea Butkrues

Elacironic Balance

Meftior Toledo

XSR205

cooanyiar2

UAE WAD 0202563

United Anaiyst dnd Enginesring Consulant Go. Lid,
3 Sol Udomsuk 41, Sukhumwit Road,

Bangchak, Phakhanang,
Bangkak 10280

Batancs Hoorn
26 Aprit 2022
26 April 2022

15 Cwan e
30 % o 80 %

Kunchit Promgrat

ke

Approved Sllunmorv

() Suwit bmgai
tesue Date 28-Apri 2022
The Uncertafiities sre for o P ity ol I Iy 455

DQE Servieis Co. Lt
DaE SaiaEs 32 Soi Ladpemo- Wanghin £2, Ladpmag-Wanghin Rié., Lidpenn; Ladprao, Bangknk, 10230 B .
Phane : +66 (02 538 2054, Emsil : dqeervioesinfo@gmmil.com iAo
REPORT OF CALIBRATION
Certificate No. : 5P22-007 Page 5 of 5
Wavelength Accuracy :
CRMs Values ULC Reading Carrectisn Uneertalnty Coverage factor

{nun.} {nm) fnm.) {mm L3

154 2408 074 08 200

7340 745 090 0.t 1

288,70 2830 [2hai] g .00

EEFES S ELEES [ (813 ol

I6126° 365 0.76 (A 20

ALR 4% A1E0 (RS NS ] 2.0

A8, 70 4460 (k1] iy 200

48320 4530 024 018 2100,

A60.06 450.5 056 s 2.00

536,90 5160 0.5 .18 2400

63704 6372 74 k13 240

440,74 J40.0 74 18 2410

AT 4706 62 [8E] 200

f1370 S130 LR @18 200

51872 5180 ®72 018 200

SThB0 3738 40 018 200

582440 LE X 14+ 0.20 2.00

65463 2] 063 018 200

TH027 TH9H 0.4 0,20 200

T48.28 T4TR 4% g 200

BOT.0G BG4 076 018 20

BT 788 090 (1AL .00

Baemnbrk [ - LU = Vit Uneder Calinmation

ik = Nt Avaishle

which | o

= * bueticairy mn TIS] ascrwdiomd
- End of Certificate -

FAETOR-I I LT 1021

@nas lunaugu

A

Equipment : Electranic Balance Cort.No: 22MM250
Condition As-Recelved :  Used llom Page: 2af 3
Referance ; 22040542001
Procedure used i

Cali wara using In-holisa CP-OBOt a to direct

maasuremant mathod agaimnst standard weight,
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Mode! SerialNo. 10 Mo, Test report No. Due date
1) Standard Weight Set (E2) 15684 - FORC13d MM-0005-21 3 Fab 2023
2. This cadificate is valid only to the #em calibrated on dale and place of calibration,
3, This resull of calibration was mads on regquestod at the point specfiad by custamar.
4. This cerdificata bs not certrfied for any commercial transaction.
5. Thie ification is to the Systarn of Unit.
jon () Without {° ) After A by Intarmal
Range capacity 0Dg o & g Resalutlon 0.00001 a
Bl g 1o 220 g Resslution D.0001 g
Before Adjustment |
‘Balance Messurement  Coverage
Applled Welght Reading Correction Uncertainty Eactor
(g] (g} 1] {tmg}) (k)
&0 B0.00004 -0.000054 018 2.00
200 199.9999 +H1.0001 036 200
After Adjustmaent :
1. Dutermination of the standard deviation of weighing machine {n=10})
Applied Welght Stancard Deviation
ta) ol Reading {g)
80 1.000008
200 000005

My, -

ienandlaaigi



Equipmant : Electronic Balance
Condition As-Received :  Lsed lem
Referance ; 2204-054200-1
Result of calibration

2. Effect of off center loading
A mass of 100 g was piaced 1o vanous posillen on the pan
The weighing machine reading emor obiained |8 gven in he table

Maximum difference betwaen

Position 1 Position2  Position3  Position ¢ Position § off-center and central loading
ta) (9) ta) (g} ta) (a)
0.0002 -0.0001 0.0000 £0.0002 00002 0.0002
3, Departure from nominal value
Balance Measurement Covarage
Appilod Weight Reading  Correction  Uncertainty Eactar
ta} tg) (g} {tmg) (k)
Unload 0.00000 0.00000 0.018 213
0.05 0.05001 01,0000 o018 Z13
ol 010001 -0.00001 0017 21
1 1.00002 -0.00002 0018 2.05
5 5.00003 -0.00003 0.026 200
20 20.00008 -0,00008 0.049 2.00
50 5000010 -0u0010 0.080 2,00
8 8000014 00,0004 045 2.00
100 100,001 -0.0001 021 2.00
150 1500007 -0.0001 028 200
200 200,000 00001 .85 200
T ragsarted uncortainly of measurament was based oo a standard i it by 8 G

facior k . providing.a kevel of confidance of approximataly 85 .

oo~
Sk,
wnndldatidu

Equipment ; Hot Alr Oven Ceart. No. 22TM30L
Condition As-Recelved ; Used |tem Page.: 2.0l 3
Reference : 2204-00150C-1
Procedure Used :-

e ware using cali CPOTD2 ing e diract
method with Data kaition which with i Detector { RTD } and
Thermocouple Type T.

The temparature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference slandard instrument.-

men Modael i o, Cert. No, Due B

1) Data Aoguisition 34870 My41021843 2ELM4 10 Jan 2083
2. This cerlificate is valid only to the ilem calibrated on dale and place of calibration,
3 This ce s 1o the jonal Syster of Unit,
Result of Calibration :- 1) Wilhout Adjustiment
Function of UUG® : Temparatire Scurce
Frash air setting © Close Environment during calibratien

ginning | Finished
T, " 28 28
56 55
v 3 |AC Supply { Vet ) 221 224

Ref, Std. 1D No.: @
Paint {"C )

Position:| (120 ,180) {104

3 2104TC01 | 1B-04RTDO1

2 21-04TC02 | 18-04RTD-02

3 21-04TC03 | 18-04RTD-03

Frobe Details : L L a F104TC08 | 1B-08RTD-04
= 80 mm 2= i 5 21-04TC05 | 18-04RTD-05

b= 50 em t a0 im [ 21-04TG08 | 19-D4RTD-06

o= 50 o 2 Lo 7 21D4TCO7 | 1B-04RTDAT

Capacity = 0.30 m' 2 S

8 21-04TC08 | 18-D4RTD-08
ety | 21-0a7C-00 | 18-04RTD-0R

gy -

lﬂﬂﬂ"ﬁlﬂlﬂ')ﬂf{“
al

INATION AND TESTING SERVICTS
ANLLANG ARGRO: i

CORPORATE SERVICES E ROUIPMENT CA!

Nl

N ARARN ROATY 501
2ol

Certificate of Calibration

Equipmant : Hat Alr Crven

Manufacturer : Msmmart

Model : UF &5

Sarial No. ! B212.0411

10 Ne, UAE WAD. 00572556

Submitted by | Unitad Analyst and Engineeting Consutan: Ca, Lid

3 Sol Udomsuk 41, Sukhumyit Rioed,

Bangthak, Phrakhanong,

Banghok 10260
Laocation | Lab Floor 2
Recelved Order : 7 Mgl 2022
Calibration Date : T fprll 2022
Ambient Temperature : {28+ 10)"C
Relative Humidity ; (B0 +:30) %
Calibrated by : Msan Paltanapangpaiboon
Approved by @ .
Approved Signatory
[ ) Pomithipsa Tameyakul
[ ) Males Bulkruea
| ¥ Swwit Imjal
lssue Date © 18 April 2022

The Uncertuintivs wro for m confidenoe. probability of spprocimately 5%

v
nasluniugy
A 0040245

Equipment ; Hot Ajr Oven Cert. No.: 22TM304

Caondlition As-Received : Used ftam Page:3of3

Reference : 2204-00150C-1

Result of Calibration :- (%) Withoot Adjustment

Function of UUC* ; Temperature Source

Fresh air setting | Close

Calibration | UG uuc: Temperature Temperature Overall Coversge
Point Setting | Reading stebility uniformity Variation Factor
("C) (=3 {c) {z°C}) e i) (£} L
104.0 104.0 104.0 0.040 57 0.80 0.42 2
1200 | 1200 | 1200 | 4.1 06z 1 1 Z
180.0 180.0 180.0 0,12 1.4 20 11 2

176

Point Position
{*C) 1 2 3 4 5 6 T B 4 (ref.)
104.0 104,403 | 104220 | 104.517 | 104474 | 1CO.TTE'| 103855 | 104,202 | 104357 | 104 319
120.0 120,183 | 119878 | 120.238 | 120.355 | 118476 | 119.455 | 120,046 | 120173 | 120,198
1800 120,502 | 17p.929 | 180855 | 180,797 | 17emz [ 1vh.0as | se0.043 | 180305 | 180.340

04316

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

Tempaerature stability : One-half of the greatest # af g al any one sensor
Temp ity : The maxi f & of al any sersord and the measdred
temperature at the refarence locaticn which are obaervad at the same lime or al a5 close an obsbrvation fime as
possitio lo the paitern or homaogareity within the chamber under steady-state conditions.
Overall Variation : The Di of the and minimum 25 through: j
uuet @ Unit Under Calibration

Mote | Therepdried uncerainly of measdremant was included stability and sxcluded undfommity

The reporied uncartalnly of measurement was based on o standard iy bya o
factor K, providing a level of confidence af spproxdmitely 859

oo

L

mﬂms‘lzimuqu
a 1104315



Calibration Certificate

Certificata No.: 2202934-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page lats
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: X5R204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2202934
Operation No.:
Date of Receipt: 13 May 2022
Date of Calibration: 13 May 2022
Calibrated by  mrManas Somsak Approved by /?ﬁ
Speciafist { Mr.Pheraphat Tuanjlt )
Manager, muwmum
Date of Tssus: 25 May 2022 for the Tachnical Team
The a5 ars for s ¥ of approx|mataly §5%

This Certificata is ssued in accordance with the conditions of acoeditation pranted by the Tha Labaratary Accreditatan
m:mmmmwmmun of the umammmmlwwmmmm
srandards and to the units it relizad at tha
ot De repfotucsd other than ln full mtmmmmmumm-ﬂur!mmmmw

F05:000 Revision: (11 Dabe: 20-04-65

A,
RN

s
lllulntu
Calibration Report
Certificate No.: ~ 2202934-001-01
Equipment: Elctriniic Balance Mamifacturer;  METTLER TOLEDD
Model: K524 Resolution; D.ml '
Serial Nou: C11763843 10 Mo UAEWAS 01272564
Capacity: 220 ¢
Data of Calibration: 11 Ms; 2022 Page 204

Environment Condition; smbem Temperstun 251+ 04 °C Restve humdtye 47 & 3 %

Place of Calibration:  Baance room [water Anayss (nk), UNITED ANALYST ANG ENGINEERTNG CONSULTANT €0, LTD.
Condition of Equipment ccod Candean

Condition of This Results of Calibration:

L Catbration Method: T Methon 'WAMA-D01 - Tn-House Methon besed on UKAS. Lab 14 2614

zmmnm .

Shmscard Weight Oear €2 tmg tn 2005 LUEEH 765 MIMITS 33 ppell 2023
Instrument Modal feralNo  Calibrated By Cerificate No.  Due Date
Therma:Hygro Meror POHPE S0 MELETHONE  Quaity Rabor oRaz4as0 th Ferusry 2021
3 This certiizane 1 Sracatle 5o SLUNIT
4 wes cersed oy for the me calbate:
. Tri pesult of cakbranon mad fou B shoren on s
Callbration Results;
1, Repeatability of Reading:
Mot Valve | § ) S Devistion of Resdng gt
100 0000033
20 0000037

2, Off-Center Error:
Aot 50 g Wik piased and meved mvanais o o pin
The balincE seading abtsines s glven in the taie,

1 7 3
- B A 5 O
20.000 Sp.000 | fo.000

F-CS-012 Ravaion 1 Gate 20-04-65

\ e,
is;gx\;_-//iaz_
ke

z B =y 5
HFRRE R
Calibration Report

Certificate Mo 2202934-001-01
Equipment: Electionic Batince mm METTLER TOLEDG

Modal: X5204 Fasalution:  G.0001 5

Sarial Na,; C117635043 10N UE WS B2 2554

Capacity: 320 o N
Date of Calibration: 13 May 3022 Page 3ot
Calibration Results: (Continued)
‘Calibration Range: (- 2009
Lalibration Adjuetment: Internal Cadbration
3. Departure from Nominal Value:

Neminal Vi Stanci Vaius #verage Radig Coeroction O e
T Log 1 - ) 1 g3 =g } L]
Unigad o000 10008, 0 000085 200

a1 i [ 0 panngs 10
001 03000 0.0700 A00055 Lo
a8 o.a5009 0500 BLo0008E 200
Al 040001 f.1oed L000055 FL]
Az 520001 22000 G O009ES L
17 QS0 Jge0g 0000085 200
1 Lan6o; Lot 0 0boas 00

200001 2000 0 000588 200

2 00004 3000 0.0 20

= 500537 54000 0.000087 200

iz (1) 162000 0.000088 200

) 2009004 200000 000082 200

3 30.00005 30001 D00 000010 200

40 A0,26008 =500 200 noontl 200
45 4500040 450601 0000 f00013 200,

F-CE-017 Reigen! 01 Date: 30-04-65

iy,
g"b{’:_w’\:/ %
E/“’\.E 5
E‘z‘mﬁ
Calibration Report
Certificate No.:  2202934-001-01
Equipment: Eqctrunc Baance Manutacturar:  METTLER TOLEDO
Modul: K574 m a0l g
Sarial Now: C117635041 10 W05 UALWAS 01202564
Capncity: 220 g
Date of Calibration: 11 Me 2022 Page 4 ot 4
Calibration Results: {Continued)
Calibration Range: 0 - 200g
Lalibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nominl Vaks Scavgan Value Herage Razcing Corraggion ngmrsinty | Coversge factor
4 i g Lo =1} Lo g ) L3
k] SO0 00091 00 it a0
= ssooee | 5001 1000 a0 200
& 00 sipot 00001 anoniz am
5 BS0000T RS0 0.0001 C.00013 200
0 00008 P00 A0.0021 00013 200
15 500580 T50T 20081 it 2
L] 00000 800002 A0 e 0
i3 BE P00 HEO0 001 000014 200
-9 fI e 10002 0081 s 200
a L0 po0gk 1000003 .00 A 208
13 A2t pooiL Azerinnd 00023 .00 200
150 15000012 1504 ALY nipast o0
20 20000015 2000004 BT (e 100
Wi bichett o1 muttiphed b 8 coverag ",
r.rn-hi.w.m of confidénce of apsrmximaeely 5 .
End ~reeneees 'tﬁ—

FOSOI2 lwq:_:'u Date: 200465

LR R



Cert. No.; 22TM305

Certificate of Calibration e
Equipment : B0D Incubator
Manufacturer ; ARCO
Model : UR-1320
Serlal No. |
1D No. : UAE WAD Q182551
Submitted by Unilled Asalyst and Engineering Censultant Co. Ltd,

3 50l Udomsuk 41, Sukhumvit Road,
Bangehak, Prrakhancng,

Bangkok 10260
Location : Lab Floar 2
Recelved Order : T Apel 2072
Callbration Date : 7 April 2022
Amblent Temperature ; (26+103°C
Retative Humidity : {B04+30) %
Calibrated by © Man Pattianapangpaiboon

Approved by @

Approved Signatory
|/aﬁommlpps Tameyakul
Ll

Males  Bulbruea
{ ) Suwit Imjal
Issue Date : 18 April 2022
The Unceriainties see for o confidencs probubility of spprodmtely 95%

"
nsslumugy
A Q040246
a
()
Equipment : BOD Incubstor Cerl. No,: 22TMI0S
Condition As-Received : Used Htem Page: 30f3
Raferonce ; 2204-00180C-2
Result of Calibration :- {*) Without Adjustment
Function of UUC* ; Tomperatura Source
Fresh air setting:  Not Availabls
Calibration | LUC" uuee Temperature Temperaturs Overall Coverage
Point Setting | Reading stahility uniformity Varlation Factor
(e (e | (e) t£'c) (€ ('€} | [(#°C]) k
20.0 20.0 200 FER 044 14 04 F]
Calibration Measurod Temperature | G )
Point Position
tey | 1 ] 2 T 3 [ & [ 8 1 8 | 1 | & [ siet
200 | 20080 | 20056 | 19888 | 10826 | 19855 | 19656 | 19819 | lgars | 1a8e

Average® : The average of 30 vaiues in aach position

Temparatura stability : One-half of the greatest i L af 2 &l sny one sansor
P i y 1 The of at any sensors and the measured

temperature at the reference iocatjon which are observed st the same tme.or af s close an obeenvation time as.

poasible 1o ine the 1 patlam or homogenaily within the chamber undar steady-state conditions:

Qverall = The Differe of tha i and minimum ured ol b b

UUG* 1 Unit Under Calitration

Mole © The reporied uncertainty of messurement wss included stabiily and exciudad uniformity

The reparted uncedamty of measurement was based on & standard uncertainty mulliplied by a8 coverage
factor K, providing a level of confidence of approximately 85 %,

~olo-

Vol

nslumugy
a 1104313

Equipment ; BOD Incubator Cert. No.: 22TM305

Condition As-Received :  Used llem Page:20of 3
Reference : 2204-00150C-2
Procedure Used :-
Calibration d using procedure GP-OT02 o diract
mathiod with Dats A iz which wilty Resi £ Datactar ( RTD |

The temperatura scale used wes based on ITS-80

Condition of this result of calibration
1, Reference standard instrumant:-

Instrument Modsi Serial No, Cert No Due Date
1) Bata Acquisiion 355708 MY4 1021843 Z2M4 10 Jan 2023
& This cerlificale is vaiid only to the ftem cafibrated on date and piace of calibration
3, This Is to the Systam of Linit.

Result of Caflbration - { * ) Withoul Adjustment
Function of ULIC* : Temparature Source
Fresh air setting : Mot Avaitable

during

Finlshed
aw ar
RELHumid. | % ) 56 54
I#C Suppty { Vol } 222 20

Ref. Std,
ID Wo-:
18-04RTD-01
18-04RTO-02
18-04RTO-03
18-04RTD-04
18-04RTO-05
TB-D4RTD-08
1BAMRTOO7
1B:D4RTD-08
|| 1e-oarTDO8

Paosition :

Probe Installation Details Dimenslon of Chamber :
As 0 om D= 062 m
b= 0 em W= 12 m
&= 10 am H= 12 m

Capacity = [F: - R

Vi.m\lm'mbuMA

@

Wl .

naslusiuay
a 1104314

CTATION CTHAILAND JAPAN)
BRATI A TEATING SERVIURS

LAm), 51 ARLLANE BANGKOR 111230

S

S-TIhe nn sk
FAX ALkl CALIBERTION 38

Cert. No.: 22TM308

Page.: 1af3
g . . .
Certificate of Calibration
Equipment ; 800 Incubator
Manufacturer : ARCD
Modal UR-1320
Serial No. ©
ID Ma. 1 UAE WAD.D0B/2553
Submitted by © Urited Analysl and Enginesring Consultast Co. Lid.

3 5ol Udomauk 41, Sukhurmvil Road.

Bangohak, Phrakhanong.

Benghak 10260
Logcation © Lab Floor 2
Received Order : 7 April- 2022
Calibration Date © 7 April 2022
Ambient Temperature : (28210)°C
Relative Humidity : (50230)%
Calibrated by : Man Patianapongoaiboon
Approved by : WJJL *

Approved Sanatory
{ ) Pomihippa Tameyakul
() Males Butkrusa
[ ) Suwit fmjai
fssua Dafe : 18 April 2022
{mately 955
e s
v
nasluniugy
A 0040247



Equipmant ; BOD Incubator Cart. No.: 22TM306

Condition As-Received :  Used lam Page.: 2of 3
Reference ; 2204-00150C-3
Procedure Used ;-

& were using  CP-OT02 ding 1o direct

mathod with Data Acquisifion which with T Detector | RTD )
The-temperaiure scale used was based on ITS-80.
Condition of this result of callbration

1. Reference standard instrument:-

Instrument Modal Serial No. Cert, No, Due Date
1 | Data Acquisition 0704 MY41021843 22104 10.Jan 2023
2. This corlificste i valid only to the item callbrated on dats and place of calibration,
3. This cerlification is 1o the Syatem of Unit,

Result of Calibration = {* ) Without Adjustment
Function of UUC" ; Temparaiune Source

Frash air setting - Not Available Environment during calibration
Finished
g Z Temp. {°C) 27 27
REL Hurriid. { % § 58 57
5 o [AC Supgty { Vol | 2t 220
5
H ?u?z Ref. S
i Paosition : i
H : / 10 ho.:
o
S 1 TE-04RTO-O1
2 18-04RTD-02
3 18-04RTD-03
Probe Installation Datails : Dirmansion of Chambar : $ 1S0ARTT s
S=r W i o SEz ] 1B.D4RTD-05
Ra 30 am P =i 8 IB-D4RTD-06
g= W &m H= 2 m T 1O-0SRT0T
] 18-D4RTD-08
= = o w
i 0fref) | 18-04RTO-0

Waly, .

nsslumugy
a 1104312

RO
s aTION T8

Cert. No.: 22TMSED

“ Page.: 1 of3
. T “
Certificate of Calibration
Equipment : Inebator
Manufacturar : Memmert
Medet |PP 260
Sarial No. ; VE1S0187
10 No, UAE MIC 0032558
Submitted by | Unifad Analyst snd Enginearing Consuitani Co,, Lid.
3 Soi Udomsuk 41, Sukhumyit Road,
Bangehak, Phrakhanong,
Bangkok 10260
Location Microbictogy Labaratary
Received Order : 7 April 2022
Calibration Date : 7 nprll 2022
Ambient Temperature : [26+10) "0
Relative Humidity : (50230) %
Calibrated by : Prawil Sodavichit
Approved by Tﬂ-l-h. A
Approved Signatary
{ j Pomitippa  Tamayakul
4} Matee. Butkruea
{ ) Suwit tmial
tssue Date 18- Agrll 2022
The L) ity of approximately 5%
o
it

A 0040248

Equipment BOD Incubator Cert. No.: Z2TM306

Condition As-Recaived : Used Itam Page.: 3.0f 5

Reference : 2204-00150C-3

Result of Calibration ;- 1) Witheot Adjustmesnl

Functlon of UUC* : Temperature Source

Fresh air setting : Mot Available

Calibration |  UUC* uue Temperature Temperature Overall Uiy Coverage
Foint | Setting | Reading stability unifarmity Variation Factor
(e (=] (] (£°C) ') el (#°C) k
200 20.0 188 0.3 068 14 e

Catibration (]
Point Position
(=3} . | 2 |~ 3 | & | & ' & [ 7 [ & |9ty
200 20176 | 20413 | 19711 | 19637 | #0218 | 20986 | 19639 | 1s.642 | 19822

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

Temperature stability : One-halfl of the greatest i i of mad &l any one sensor
Te ifarmity : The i i of at any sensors and the messurad
temperaiure al the referance locafion which are obsarved at 1he seme tima or &t as close an observation tme ag
pessible o dele the pattarm or wilhin the chamber under sleady-state canditions,
Overall Veriation : The Diff of the and minimurm .
UuE* ;  Unit Under Calibration

Motz : The reporied unceriainly of measuramant was intluded stasility and excluded uniformity

Tha reported uncertainty of measurement wae based on & standard uncerainty mulfiphes by a coversga
facior k, providing a level of confidence of appeoximately 65 8

-ale-
, Wl
nasluniugy
a 1104311
Equipment : Incubater Cert. No.; 22TM353
Condition As-Received 1 Used ltem Page:: Z2of 3
Reference : 2204-00160C-1
Procedure Used -
L& were using calibration p CP-OTO2 ing 1o direct
mathod with Data ificn which with i Detector ( RTD |
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Referance standard instrumant:-
Instrument Modal Serial No. Cert. No. Due Date
T ) Data Acguisiton 3-‘!_5_?[»\ MY440BTETT 21Lm1a 20 Juwl 2022
2. This ceriificate is valid only to the item calibrated on dale and plsce of callbration,

3 This:carlifi is to-the i Systam of-Linit,

Result of Calibratian ;- { ") Without Adjustment
Function of UUC* : Temperaiure Source

Frash air setting : Close Enviranment during calibration
i Finished
Termp. [ %G ) P 26
REL Humid. | % ) 80 [
AC Supply ( Malt ) 220 220
"
Foliions Ref, Std,
10 Mo.:
1 1BRTOZ
2 15RTD212
E 18RTD2A3
Probie Installation Detalls : Dimension of Chamber - 4 15RTD2/14
g o O 5 18RTD2IS
b= B0 om W= 64 mn & 15RTDRNE
o 50 em Ha 080 n [ 1BRTR2/MT
Cipacly= D28 1 [ 15RTD2/E
8 fref) 15RTDRINES

My, .

wnasluniuay
a 1104310



TECHNOLOGY PROMOTION ASSOCTATION (THAILANEEJAPAN)
ERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
ARG BARGETIE, (8

A

CORPOMK
ALY PATTANAKARN §O)

MAC-TIELTIEITII

Equipmant : Incubatar Cert. No.: 22TM563 ol et GRLNATION
Condition As-Received : Usad ttem Page:: 3ol 3
Reference ; 2204-00160C-1
R % 7 i
Px::;f:f‘::z:??:empemum siurlaw"mm fs Cail N a2y
Freshairsetting:  Gloss Certificate of Calibration PagesTotd
Calibration | ULC" uue: Temporaturs Temperature Overall
Point Setting | Reading stability uniformity Variation Fadtor Equipment : Incubaior
(e {°C) {°C) [£°C) [ () | (#C) K
350 35.0. 350 0.1z 053 o.rg .30 ] MBRUTSEEOREE T NGRS
Calibration T e
Foint Positian Model ; IF 75
(e 1 2 | 3 T 4 [ 5 T & [ 7 [ &8 1o
350 35170 | 35167 | 34938 | 34644 | 34816 | 34854 | 34804 | 84730 | 4780 Gaal Na: 03$17.0308
Average® ; The average of 30 valwes in each position.
Temperature stability : One-half of the graatest i i of s af any one sensar. 1D No, : UAE MIC.022/2561
T ifarmity : The i of &t any sensors and the meassursd
temperature a1 the referonce locafion which ara obsarved at the szme time or &1 g8 ciose an chservation lime as Submitted by ; United Analyst and Engineering Consultant Co.,Ltd,
possible o ine tho lampe o pattarn o 0 within the chamhber under steady-state conditions, 3 Sol Udomsuk 41, Sukhumuit Road,
: The DI af the i and mnimum gl obsarvation. Bangchak, Phrakhanang
t Unit Under Calloration ang‘kak 10280 d
Notz @ The reported wuncertainty of measurement was Included slabiity and escluded uniformity -
Lacation : Micrabsology Laboratory (302)
The reported uncerainty of measurement was besed on & standard uncerainty multiplied by a coverage
factor k, providing 8 level of confidance of approximately &5 %, Received Order : 3 May 2022
Calibration Date : 3 May 2022
bl a
Ambient Temperatere © (26£10) G
Relative Humidity : (50430)%
Calibrated by : Preecha Hiahib
Appraved by :
Approvad Signatory
{ ) Pomthippa Tameyakul
{41 Malea Butkrisa
1) Suwit Imja:
Issue Date : 10 May 2022
M . The Uncertuinties are for o confidence probability of approximately 95%
lics ]
nisluaugy AU
a 1104309
Equipment ; Insubator Cert. No.: 22TMET0 Equipment ; Incubatar Cart. No.: 2Z2TMETD
Condition As-Received :  Used item Page.: 2 of 3 Condition As-Recelvad : Used Item of 3
Reference : 2205-00030C-1 Reference : 2205-00030C-1
Procedure Used :- Rosult of Calibration :- () Without Adjustmart
C: were using P CP-0T02 according to diFect measuremant Function of UUC" : Temperature Source
method with Data A ition which d with F Tamp Detector ( RTD ). Fresh air sefting : Close
The temperature scale used was based on [TS-80, Callbration | UUG* uuc* T Ti Overail Coverage
Candition of this result of callbration atiian |UcoTHainty
5 Paint Setting | Reading stability uniformity Variation Factor
1. Raferance standard insirument- [&=8] () (%G (£} [ (183 [£16) e
Instrument Model Serial No: Cert. No. Due Date 4.0 a0 440 0.044 0.25 033 030 Z
1) Pata Acquisition ‘34970A MY44087817 24LM10 20 dul 2022 = = = = -
2. This cartficats fs valid only fo the item calibratsd on date and place of callbration g Tem Ul
3. This certification Is traceable o the Intamations| System of Unit ot Feglition
Resultof Calibration == { * ) Without Adjustment (e 1 [ 2 [ 3 [ &« 5 [ 8 [ 7 [ & [simh
Function of UUG* : Temperature Soirce 440 43974 | 44147 | 44.182 | 44140 | 44105 | 44008 | 43931 | 44021 | 44152
Fresh air setting : Closa Environment during calibration Average® : The average of 30 values in each position.
Beginning Finished Temperatura stability : One-half of ihe greatast i i of i I at any ane sensor,
Temp, | °C ) 23 23 Temperat if < The i iffe af resd at any sensers and the measured
[REL Humid: { %} 59 52 temperature al the reference location  which are obssrved &t the same tims or st 2= clogs an chssrvation fime as
AL Supply { Valt ) 221 221 possible to the P pattenm or homaog y withiin the chamber under steady-state conditions.
Qverall Variation : The Di of the i and mirimum d fem throughout obssrvation,
f i position: | et-Std. UUC* ¢ Unit Under Calibration
i ) ID No.: MNaota © Tha reported uncertainly of measurement was inclided siability and excludad uniformity .
ey
. 1 19-15RTD-01 The reported uncertainty of messurament was based o0 a dard inty ied by a e
" 2 19-15RTOL02 factor K, providing & level of of appraximately 95 %,
W 3 18-15RTD-03
Probe Installation Datalls ; Dimension of Chambar ; 4 191001004 --olo-
a= 50 om [ 03z m s ‘9"53.1-_5'“5
b= B0 em wi= 4z m g AT ATR08
e 50 S H= 056 2 T tG-t§RTD—_{]7
Capadly= 00T m 8 19-15RT0-08
9 {ref) 19-15RTD-08

lﬂﬂﬂ’l?lijﬂ')uﬂku_ tanmslunaum .
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND- JAPAN)
CORPORATE SERVICES 3 TOUIFMENT CALTBRATHIN ANDF TESTING SERVICES
SR PATTANAKARN R O EANGROH 10

WIC-HL T Th2e
GALEMATICN paE

Cert, Mo.: 22TMI0G5

Page.; 1 of ¥
Certificate of Calibration :
Equipment : Water Bath
Manufacturer : Memmer
Model : ‘W8 14
Serial No. : 14011 0568
10 No. ; UAE MIC O04/2544
Submitted by : United Analyst =nd Enginesring Consuiant Co. Ltd

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhancng,

Bangkok 10280
Location : Microbictagy Laboratory
Received Order : 11 duly 2022
Callbration Date : 11 - 12 July 2022
Ambient Temperature | (28410 )°C
Relative Humidity ; (50£30) %
Callbrated by : Man Pattanaponapaiboon
Approved by : %]-M 5
Appraved Signatary
[/) Pornthippa Tameyakul
Malee Butkruea
T Suwit Imjai
Issue Date : 18 July 2022
Thel inties ave for a confidence probibil ||lnpi|u imately Y55

e

enmslumugy

Equipment ! Water Bath Cert. No.: 22TM1085
Condition As-Received : Usad ltem Page. 30f3
Reference ; 2207-02450C-5
Result of Callbration - ( * ) Wilhout Adjistmant
Function of UUC® : Temperature Source
Calibration uucr uuc* Avorage* Standard Reading ( G |
paint Setting Reading Position
(°c) (€} te) 1 [ @ T & | 4 | stk
415 412 M2 41475 | 41488 | 41497 | aidms | 41483
Galibration Coverage
point Unifarmity | Stability |Uncertainty EachiE
(e (e (£*C]) t£°C) L]
s .087 0.085 0.15 2

Average® : The average of 30 values in each puanlon

Uniformity : The maximum of at any sensors and the maasured temperalune
al the reference location which are observad at tha same tme or 8t 83 close an chservalion tine as peesible
e o the: temp patierm o within tha chamber under steady-state condiions
Stability : DOna-half of the greatest lif ol vab any ane probe:

UUC" : Unil Under Calibration

Note ; The réporled uncartainty of measurement was included stabiity snd excluded unifarmity

The reported uncertainty of measuremen! was based on a standard unceriainty multipliad by &
P ing & level of i of app ¥ 95 %

ge factor &,

-olo-

tenmslumuni

Equipment : ‘Water Bath Cert. No.: 22TM10ES
Condition As-Received 1 Used ltem Page.: 2of 3
Reference : 2207-02450C-5
Procedure Used :-

Cali were uging in-house calibration p dure CP-OT04 ding o dinect
measurement method with Data Acqul: which 4 wilh Industrial Plafinum i 2

Thermomater ( IPRT ).
The temperalure scale used was based on ITS-80,

Caondition of this result of callbration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Bug Date
1) Data Acquisition 45728 MYSTO13823 22Lm24 26 Feh 2023

2. This ocartificats is valid only to the item calibrated on date and place of calibration.
3. This cerification is racaable to the Intermational System of Unit

Result of Calibration =~ (* } Without Adjusiment
Function of ULC™ ; Tamperalure Source
Environmeantal AC Voltage Supply
{°c) { %RH. ) { Vel )
|Beginning of Calibration 25 i} 223
|Finished of Cali 25 63 224
o Ret. Std,
Position ¢ SN
1 4B04538-065
S | 2 4 2 4B04533-007
_, Sirel) #
4 4 3 -~ 3 ARO4535-008
--------------------- ) 4 4B04538-009
Sird) AB04538-010
Tront

wnaslumuli

ECHNOLOGY PROMOTION ASSOUIATION (THATLANDEJIAPAN)  Sians >
T. N 7 _El.l Tl 55001 Tl 11. J. M 3 %‘:

SAG TR oS
CALMRATE toon

Cert No.; 22TMBS

Certificate of Calibration Pages 1ol
Equlpment | Aurtoclave
Manufacturer : ALP
Madeal © CL-40L
Serial No. © BOZEE
D No.: UAE MIC.014/2550
Submitted by : Uniled Aralyat and Enginsering Consulfant Co. Lid,

3 S0l Udomeuk 41, Sukhumyil Road,
Bangehak, Prraknanoag,

Bangkok 10260
Location Bir Analysis Linit
Received Order | 17 February 2022
Calibration Date : 17 Febvuary 2022
Ambient Temparature | [28+10)C
Relative Humidity © [ B0+ 30 ) %
Calibrated by : Hunchit Promprat

Approved by : “fhaly, .

Approved Signatory

[/J Parmthippa Tameyakul

) Malee Bulkruas
| ) Swwil Imijat
Issue Date © 22 February 2022
The Unvertinties are for o confid; protahiiity of approxi Ay 957

anasluAIun

MGLETGET)



Equipment : Autoclave Cert No: 22TMES
Condition As-Received : Used Ham Page.: 2of B
Reference : 2202-04440C-1
Procedure Used ;-

Calibration were conducted using In-house callbration procedure CP-OTOE according Lo dires
measuramant method with Data A& aticn which with Tl Type T

The temperalure scale used was based on ITS-80.
Condition of this result of calibration
1. Reference atandasd Inatrument -

Instrument Modal Serial No. Cert. No. Due Date

1} Data Acquisition 340704 MYa4035217 21LM30 23 Deg 2022
2. This certficate ia valld only to the item callbwalad on dete and place of callbralion
3 This ian fa i e System of Unit
4. Thiz result of covears laboratory for the ol gogds and maieral wiich
could e infected with organiems calegorized as Hazard Group 1, 2 and 37
(=0 i of 5 ing to-hazard and categones of conteinment. second edition, 1890 )
It does not cover autoclaves for uss with material infect with organisma in Hazerd Groug 4, for which
complete and 2 of infected ate |s cor 1o ba essentisl,

This msull of calibration does not apply 1o eteriizers or dsinfectors used for medical, dental, pharmaceutical
ar vebarinary parposes which ara diractry soncerned with patient care, or those used for fabrics subjected to
strilization which am required to ba dry at the-end of cycle:

Result of Callbeation == [ * | Without Adjustient

Function of ULC* : Temperature Sourte

S Environmantal
- PR Il (') [(%RM] (vel)
Boginning of Calibratien a7 BH 226
# F u il &5 228
3 T Raf. Std.
Position Des: ion 10 No:
1= |Center of chambisr 22-107TC-01
2= |Temperabira sensor 22.10TC-02
3= |Exnaust port 22-107TC-02
tanansluAIUAN
a 1NBRNET

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: BQUIFMENT CALIBRATION AND TESTING SERVICES

BT THLTiA IS
[

Cart. No.: 221M1127

Page:: 1 of 3
Certificate of Calibration o
Equipment : Autociave
Manufacturer : ALP
Model | CL-40L
Sarial No. : BoTZEa
1D Mo : UAEMIC.319/2560
Submitted by : United Analysl and Engineering Consultant Co..Ltd.

“3 Sal Udomsuk 41, Sukhumvil Road,
Bangehak, Phrakhanong,

Bangkok 10260
Location : 301 Room
Recelved Order : 11 July 2022
Calibration Date : 11 July 2082
Ambient Temperature : (2B+10})C
Refative Humidity - (50%30)%
Calibrated by : Prescha Hishio

Appraved by : ML\. ;

Approved Signatory
(/) Pomihippa Tameyakul
E/I Malee Butkruea
() Suwit imjai’
|ssue Date ; 1B July 2022

The Uneertaintics are for o confidence probubility of approximately 935 %

Equipment : Autodave Cert. No.: 22ThES

Condition As-Recelved : Usaed ltam Page.: 3of3
Raference : 2202-04440C-1
Result of Calibration == (*} Without Adjustment
g Sat: T = AP MG
ilization period = a0 minuee
uuc* uuc* Average” Pressure g Covarage
Setfing | Reading | Position | Standard Readinig | S5 | peading |UTE R | actar
prey | ren 16 tsre)| (mPay | (arey i3
1 122,378
122 122 2 122.421 032 @12 12 2
3 122:282

Average* | The averags of 30 vatues in each position.

Stability ; One-half of tha greatest maxi of i atany ane grobe,
BUC* { Unit Under Calibration

Mtz The réported uncertainty of measurament was included stabsily and axcluded uniformity |

Tha repored uneertainly ol measurement was based on a standard uncarainty multiolied by &
coverage factor k, providing & leved of confidence of appoximatoly 95 %

-olio-
anasluaruny
o 1NGRNAN
Equipment ; Autoclave Cert. No.: ZRTM1129
Condition As-Received :  Used Itlem Page.; 2cf3

Reference : R207-02450C-7
Procedure Used :-
Galibration wera canductad using in-house callbration pocedure CP-0T03 according 1o diréat
measurement melhod with Data Acguisition which ted with Th le Type T
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Refarance standard instrument-

Instrument Model Sarial Mo. Cert, No. Due Date
1) Data Acquisition 248708 MY44080450 22LNME 26 Mar 2023
2, This certificate is valid only to tha item calibrated on date and place of calibration.
3, This IS 10 the innal System of Unit.
4, This result of ion covers lab Y fex the sterilization of goods and material which

could be infactad wilh organisms categarizéd as Hazard Gioup 1, 2-and 3**

(" = Gategorization of pathogens according to hazard and categarias of containmant, second edition, 1990 )

It does not cover autoctaves for use with material infact with organisms in Hazard Group 4, for which
contalinment and stertization of inlectad is i foba

This result of calbbration doas nat apply 1o sieflizars or disnfecions wsed for madical, dental; pharmaceutical

ar yeterinary purposes which sre diraciry concerned with pafient care, of those used for fabincs subjecied o

atariization which are requined Lo be dry at the and of cycle.

Result of Calibration - {*) Without Adustment

Function of UUC® @ Tamperaturs Source
B«n_g{nningvlcﬁl'hﬂljnﬂ 29 48 220
& Finighed of Calibration 32 48 220
Hef, Stad.
Pasiti Descripti
osition seription 1D Mo
1= |Genterof chamber F24TC-M
2= Tempemture sensot 22-14TC-02
3= |Ewhaus port 22-14TC-03

tenaslaumugy, |



Eguipment ! Autoclave Cert. No.; ZETM1121
Condition As-Received ¢ Usead llem Page. Sof 3
Reference ; 2207045007
Result of Calibration - { * ) Without Adjustmient
Operating p Set; Ti = us c
Sterilization period = 15 minuta.
uuece uuc* Average® Prassure " Coverage
Setting | Reading | Position | Standard Reading Sy Re.adlng Hhohyaingy Factcf
e (’e) ey 1270 | (MPa) (£'c) k
1 116.523
116 118 2 116.565 0,44 008 .80 2
3 116440
Oy Ing par er Sot: Temp = i T
Steri period= 30 minute
uuce due* ) Average® Statility Pressure | Coverags
Setting Position Reading Reading Factor
[ [ {50 [£°C)| (MPa) {£"C) K
1 122.503
122 122 i) 122837 019 G2 091 2
3 122,558

Average® ¢ The average of 20 values in each pasition

Stability : One-half of the greatast i of bt at any ona probe.
UUE* o Linit Under Calibration
Note | The reported ¥ of was inchided. stability snd uniformity

The reporiad uncertainty of measurameant was based on 8 standard uncerality multiolied by a
facior k, providing a Jevel of a.of Baps o5 %

-ollo-

tanms‘l:imum :

Food Instiute, Ministry af inclustiry, Thaland \

Verification Report

Certificate No.: 2202361-001-01
Eguipment: HEATING BLOCK DIGESTION
Model: 2520 Sesial No.: 917944639

Resolution: 1 % 1D No.o UAEWASDIL/2SED
Manufacirer: FOSS

Date of C: 4-6 Aprll 2022 Page2al 4
Location: Labaratory Raand, NATIONAL FODD INSTITUTE
Environment Condition: Ambignt Tomperature ( 25 & 3. ) g

Relative Humidty (55 % 15 ) %

Line Verage (o220 & 10 Y Vo

Condition af this results of Calibration:
1. This instrumont was calibrated by insert standard thermapias type R intn i haating biock dipestion and
comparad to temperature obtained from refierence stareards thermometer at calitvated paint.
- The temperature:scale used was hased on 175 - 90 .
All data show befiow veere final vadues.and the Inftial deta may be obtainad upon request.
2. Pieference Stantard

Made! Serial No, Certificate No. | Due Date Through
Oighal VAL > WM, Technial
with Themmacougle | TypeR | veemmam owmcm| o Hoot | BEAIRR0E | sty

3. This certficate (s tracesble to intemational system of urs {SEUnms),

4. This cenficate was certified only for the ingtriment we caolfirated.

5. This resiés of calibration was found acourate as shown 0 data and place of mlibration only.
6. Condition of Calirated ltem @ Good

UMC* Descripton
Timeof Fecard - Howr 30 Maute M 380 ¢
7. Result of Calibration : El Without edpstmen El After adustrment

F-C5-112 Revision; 00 Dane: 14-12-51

Verification Certificate

Certificate No.: 2202361-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Soi Udomsuk 41, Sukhumyit Road,

Bangchack, Prakhanong, Bangkek 10260

Page 1of 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.0L1/ 2560
Order No.: 2202361
Operation No.: 2202361-001
Date of Receipt; 4 April 2022
Date of Calibration: 4-6 April 2022
Calibrated by  menuttapol Niyomchst Approved by
Specialist { Mr.Pl anjit )
Manager, Division of Calfbration Laboratory
Date of Issue: 11 Apeil 2022 the Technical Team
The arefora of 95 %,

This Cartficace i issued m accormance with the condiions of accraditanon granted by the Thal Laboratory  Accreditation scherne which
has assessed the messurement capabdity of the labomtory and ifs tracesbiity 1o recognized nabional standarcs ant 1o the units of

reaized 8t the national stancaeds libortory, This cenificate may rot be reproduced: ather than In Al
‘=xcapt With the price written anpeoval of the Natiara! Food Tratuts, v

b

F-C5-000 Ravision! 00 Date: 141761

Verification Report

Certificate No.: 2202361-D01-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.; 91794465

Rescigtion: 1 °C  ID'Mo UAEWAS.DLL2560
fanutacturen; FUSS

Date of Callbration: -6 Agril 2022 Fage 3ot

Calibration point: 380 ¢

Calibration result:

Reporting of Temp

UuC* Setting ULC* Readi - Uncertal
BlocK b (e oy | smbiity (£+€) Y (48 (*?t:lw

1 380 380 013 EEE] 15
o 380 380 0.1z 37658 15
3 380 380 012 37651 15
4 38 380 014 376.70 15
3 E 380 0,18 376.61 16
[ 360 380 0.12 3773 LE
7 EC 380 0,12 37737 15
£l 80 380 013 EE 15
[l 380 380 0.4 37672, L5
10 350 380 0.18 F LT 1.6
11 380 360 0.5 A 15
5] £ 360 011 3744 15
[E] 340 360 0,19 37965 15
14 380 ] (13 37961 16
15 3 380 0.16 37866 15
16 340 360 015 379,18 1.6
17 380 380 [¥5] EFEET) 16
o] 380 360 EXE) 7771 15
ig 380 360 (¥ 37664 is
i 380 360 tls 376,56 15

Bgte;

=UUC* = Unit Under Calitration

“Immerslon depth of standard tharmometer in tube iavel tigh of sand 15 equal haater plate of UUC.

- Stahility = One-half of the greatest maximum difference of measurod tomperatures ab one sensars,
for at least haf an hour after reaching steady state,

F-ES-1L2 Rewision: OO Drte:! F4-13-61 §



Verification Report

Certificate No,: 2202361-001-01

Equipment: HEATING BLOCK DIGESTION
Modal: 2520 Sarlai 1 81794469
Resolution: 1 fr DN UAEMWASO11/2560

Manufacs

Date of Calibration: 45 April 2022

oSS

Calitiration point: |/

Calibration result: Cantinued

Figure 1. Location of Refers

Stardand and Block [Magrsm of Digestion Unit
TOP VIEW

TR
\_) OIQ] \_>

hiote
-UEC* = Unit Uy

Calibration

mersion depth of standard thermometes in bube kevel high of =and (s equal heater plate of LUC
- Stadility = One-half of the graatest maximum diferance of maasured temparaturas at one sensors,
for at heast hiadt an hour after reaching st

state.

The repart uncertainty of measurement was based on standard uncen
providing 3 level of confidence of approximately 95

ainky mutiplied by coverage factor kw 2,

Tanans LImuRs

S—

F-ES-017 Aavision: 00 Tamm

FOSS South East Asia
3388 Sirinrat Building, 25th ~ 26th Floor, Unit No. 3388/90,
Rama IV Road, Klongton , Klongtoey, Bangkok, Thailand 10110

FOSS

Customer Service Report

[ Report No: 6534 J

I Date:
Customer: ‘

Address:
[ instrument: Serial: RS IENA
Hours [ Travel To Customer | C Labour |
t: T p T
5. a.vl il _ 5 i L\‘r
Finish 5 0 S i
Job Type
Application Special Standard
Normal Courtesy Visit Installation Training [
Distributor PMA Onboarding Quote In House
internal Warranty - Repair - PM
Digital Service Sales Support Remote Other
C PO/Quote Number: | ]
PMA Type | casle |__contractNo. | |
Details of Work / Test Condition / Status
Do
- ot T
— prearuim EAITOC
NI
Npnyin) i)
— e et €
- Run biank
- Run Reluviry
Instrument Ready for Use (oK 7 ] Notok | o O
Part No: Batch Description Qaty
| confirm this report is accurate and complete
Signed FOSS. Signed Customer ‘ ?(6,/

Name I | Name | Xorrohons  Boonpouns .
;

ienanslumunu

FOSS

Customer Service Report

[ Date: Juin28 2022

[ Customer: Ovited. Anajvst and Engingering| Address:

[_instrument: KI%100

FOSS South East Asia
3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90,
Rama IV Road, Klongton , Klongtoey, Bangkok, Thailand 10110

r Report No: 6623 . J

aFoen

Serial: | 34138305,

Hours [ Travel To Customer ] Labour ] Travel From Customer
Start 3.00 ) 3.00-12.05 3+¢%
finish  [& 80 Kaaduid % 15,00~ 16.00|: Ghrs:
Job Type
‘Application Special Standard
Normal 5 Courtesy Visit installation Ed Training
Distributor PMA Onboarding Quote In House
internal Warranty Repair PM >
Digital Service Sales Support Remote Other
[[___Po/quote Number: I B ]
PMA Type 1 g [ Contractho. | e 1
Details of Work / Test Condition / Status.
- Unpack deveedoo o =3 : oKk
- o A wit, o
- irttim Srow s stenin e Alkali _me daid o wibrode ok
- terdeo mnas Ia Og PO Ok
Instrument Ready for Use T (oK Not OK_| 5
Part No: Batch Description aty
T confirm this report is accurate and complet
Signed FOSS I 6’“‘?’“ O. Signed Customer
Name | Bonpa Onrom | Name Korhohons ®oonpilang
T
Would you be willing to participate in a brief survey in order to tell us how we performed? |

ienanslumun

Installation Qualification

Kjeltec™ 8100 Distillation Unit

‘fhls It‘.l applles tn Kjelte:“‘ 8100 Distillation Unit manufactured by FOSS
I. The

ly is per

1 Intended Use

Kjeltee 8100 is intonded for jaboratory use naalyzin
AB’s Application Notes.

2 Purpose

This lnstallatlon Chialification s designed o assure

by FOSS trained service personnel.

puramelers g5 specified in FOSS

Iytical

» The Kjeltee instrument is received complete, withall required pans good condition
= The location of the instrument is envirenmentally and erponomically suitable
« The ins is assembled and configured vorreethy
= Suitahle electricity and water #re supplied 1o the ins 1, see table 2 for reg
3  Identification
| Serial Number

OS5 Analytical AIS

naslumupy -



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 instrument) specifics 2ll the items, The installer will werify that-all items &ne
received as shipped on the packing list. For each itom listed, verify that the acceptance criteria are met, 17 50,

write “¥™ in the right column of the table immediately following,

Packing List tem Acceptance Criteria [ Passiving

Kjeltec 8100 Distilation Linit N veible damage, received in W
undamaged FOSS Analytical's stardard i
shipping contanes

Accessory kit, according to packing | Inciuded. Mo visible damage, raceived in

list undzmaged FOSS Analytical's standard Lf
shipping container

Handing device for digestion Wube Incheded, No visible damags Y

Tanks with level sensors for Waste, Inclisded. Novisible damage

Alkeali 2 Water g

Recehyeer flask Incluched, Mo visible: damage, Y

One digestion tube 250mi Included, Novisible damage =

One digestion tube 106 m 1

Tube atapter Included. Mo visible damage v

User mariual Kiglrec 8100 Datilyvon Unit M

(wners guide Kjeltes 8100 Distiiation Unit ¥

Quick guide Klelter 8100 Distdiatian Unit Y

Spare parts manual Kietter 8100 Distiiaton Uit |

Application notes AN 300 Indluded ¥
AN 303 included

Cuvtomer Suppon, FHEE 7342 { Ry, 1

wnanslumugy

5.2 The instrument must be assembled correctly
Verify that all tubes are correct connected. If so, write “Y” in the right column of the table

immediately following.

5 Installation

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

Verify that the i Installation site meets the P criterin given in the tble below. IF
sa, write “Y™ in the right column of the table immedately following.
Location i Accep riteria Pass (Y/N)
Adeg space for ol . 58460 cm ” = |
AC supply avaitable for Instrament 200-240V ¢
SO¥EOHz
Current 104 i
Cold water supply available 2 Limin at 3PC |
Drrain For coofing water and waste (depending
on local waste disposal legislation) Y
Ambient temperature Iy, 40°C Y
Ambient hurmidity Max, BO% relatve Y
Tn;'.'el;nal fuses TICA AH y

?gﬁ
@ @

2
0

e

° E] E] °

400
qﬁ 0000

1000
0000

I

12 1110

*) Receiver solution in

. Alkali in

. Power

. Not used

External titration module
Level sensors

© NV A WN =

. Cooling water in (tap water)

11. Drain
12. Cooling water out (tap water)
*) Only on Kjeltec 8200

Deionised water in (steam generator)
Deionised water in (dilution water)

10. Waste water out (tube drain vessel)

Instrument Tubing Connections Acceptance | Pass
Criteria (Y/N)
T ‘ Visual Y
verification
= 5 by installer

Customer Support, 6003 7242/ Rev. 1

wnaslumugu

Customer Suppor, G003 7342 { v, 1

wnaslupug =

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. 1050, write “Y™ in the right column of the table immediately

following,
Action Expected Response Pass (Y/N)
Switch an the power The instruments start up-and the seif test
will run.
The sample caunter shows the number of T
analysed sarrpdes since first power and
the Saftware Versior shows the version
of the instruments-software.
After start-up, Program 1 is loaded and ¥
the Analyse: meu is displayed.
Turn on the cold water tap Ni visibhe resctsn T
Fress the “Manusal” yiew Thie Mariusl menu s openesd ¥
Tpen the doar with the handle,
place the test tube and receiver flask ¥
i pasition. Close the door;
Select Dilution and pross Start Water s added to the tube ¥
Select Alkali and press Start Alkah is added 1o the ube L
Select Steam and press stan After heating up, steam & entering the ¥
tube
Select Drain and press Start The tube s drained ¥

Curtomes Suppart, G001 7260 1 Re 1

wnaslupugu



6 Summary of Deviations/iComments

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

| Deviation Action Comment

7 1Q Documentation

Lipon il I and ting ofall i above, sign and dite:this-sheet below,
I required by customer, leave one signed copy with nistrument,

1 customer's intermal procedures require further reporting or witnessing of results, execute those
procedures s required.

Installed By: _ Rarinipac Obinem

Comnpany: Fass SEA

Customer Name;

Company;

Date completed: Julyee, segs

Cuntomer Support, G073 Ry, 1

ienanslumuny

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 “Mangal™ in the menu. (When starting up the instrument Program 1 is loaded)

2 Open the safety door by pressing Open and place o fube in the instrument, Close he safity
door.

Water

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

2. Measure the collected water in a graduated 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.

Note! I the water volume needs 1o be calibented, 20 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 nbe.

2 Measure the collected alkali in o
below.

gtass and note the result in table |

1 Check acceptance criteria in the table and make the judgment i passed or pol.

Table | Volume comral

Test Expected result Passed (Y/N)
Water volume 76-B4mi o

1
Alkad wolume 47-54 mi v

Cittrrmee Support, 00T T24& T Ry, |

ienanslumuny
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Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FO
Analytical. The lification is perf by FOSS trained service
personnel,

1 Intended Use

Kjeliee 8100, is intended for | v use analyiing |
Application Motes.

i specified in FOSS Analytical

2 Purpose

This procedsre is designed 101241 the function of the instrument aceording 10 factory fest
specifications:

«  Alkali volume
= Distillation Accuracy
= Distillation Repeatshility

3 Identification

| Description
| Kietter 8100 Distillation Unit, 200-240 V 50/60 Hz

Tel +45 7010 PSS Analytical &n
Fax 445 T Bas 3

E-mad suppestfn st ££.353 21 Hilganin
Wk v fo itk Touen

Cuntromer Support; G03THE Rey, |

wnasluaugy

4.2 Verify the distillation procedure, accuracy and
precision

The distillation principle is to-convert ammoniuom (NHy* ) into smmaonin (NH3) by ising an alkali

(NaOH) and thereafter steam distil it into a receiver Nask containing boric scid and titrate with

standard acid solution using colorimetric end-point deteetion, Ammonium sulphate, & substance

with known ammonia content, can be used to check the aceuracy of the distilfation. The TECOVErY i5
calculated from obtsined result

The way 1o perfirm this test will be deseribed in the following,

Chemical Check

Use ammonium sulphate (NH4bSO0y pyripy > 99.5% %)

Mol weight = 132,14 gimol, Nitrogen content in ammoniom slphate (9.5 %) = 21 09% *)
Analysis conditions according to AN 300

Water Bil ml

Alkal S0 ml MaOH (40%w/w)

Recelver solution 30 ml boric acid (4%)

Distillation time 5 minses

SAfE 5 seconds
Titram UON HCE
For P ion see Appendix A

Sturt the instrument and run two blasks without chemicals according to above analysis
conditions, distil into-g receiver flask containing boric ocid. Titrate with b sandard acld
solution usmg colorimetric end-point detection. IF the blanks are Jess than 0,2 ml continue with
the recovery tests:

x Welgh 0.15 g ammonium sulphste iito o tube, Prepore 6 samples {ubes).

3 Run the six samples ding to abve amnlys it Tiirate with a stondard acid
solution using colorimetric end-point detection.

4 Calculate the recovery according 1o below equatins, Espected results of recovery should be
Mo Y.

Recovary test Expected result | Passed (YIN)
Blank value (water biark) 0.05-0.20 mi ¥
Recovery

Acrctracy ¥
Precision Y

Cuntbennd Saprarl, G00% YA Rew |

wnaslupuge -



*} Note! Please also note that the below caleulations must be adjusted if other parity levels of
ummanium salts are used. A certificate for the chemical supplier should be available

Purity Nitrogen content

99,5% | 2100%

% Nitropen =

N = Normality of titrant to 4 places of decimal.

Y%Nitrogen
21.09

% Recovery = x100

. lenanslumuay

7 Appendix A
7.1 Preparation of Reagents

7.1.1  Alkali

To convert ammonium into ammonia an excess of sodium hydroxide is necessary.

Use 400 g NaOH per litre of solution. Ce ially available in up to 50 %. Do not
use concentrations above 40 % as this will lead to crystal formation impairing the function of the
pumps. If you can only buy concentrations > 40 %, dilute it before use.

7.1.2 Titrant acid, determination of concentration

To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HCI
drochloric acid) ion is what it is to be. A titration against a predetermined

solution of sodium carbonate as described below is thus necessary. Incorrect HCI concentration can

otherwise cause substantial errors.

o Standard substance
Weigh approx. 10 g of anhydrous sodium carbonate (Na,COs). Use a mortar to make a fine
powder. Dry it for 1 h at 265 °C or 2 h at 200 °C. After cooling in a desiccator, transfer the
sodium carbonate to a beaker with a tight lid. Store it in a desiccator.

+ Indicator solutions
Dissolve 0.1 g methyl red in 100 ml
methanol.

1. Dissolve 0.1g 1 green in 100 ml

o Procedure .
‘Weigh approx. 0.4 g of the standard substance, using an analytical balance, note the weight

(W)). Transfer the sodium carbonate to a receiver flask and add 40 ml of H,O (distilled or
deionized). Add 8 drops from each of the indicator solutions. Titrate to pink. Note the amount
in ml used (A,;). Boil this solution for a few minutes. The solution will turn green. Cool rapidly
to room temperature under running water. Continue the titration until the next pink colour
change occurs. Note also this volume

(A2). Boil the solution for a few minutes. Cool rapidly to room temperature under running
water. Continue the titration until the next pink colour occurs. Note also this volume (A,)

Note! Temperature changes will influence the volume and the concentration of the titrant
solution. The working temperature of the titrant should approximate that of its temperature
during standardization. If temperature corrections are necessary, sufficient accuracy may be
obtained by use of a correction table. (AOAC 942.25)

Customer Support, 6003 7246 / Rev. 1

enanslumuny
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5 Summary of Deviations/Comments

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

Deviation Action Comment

6 0Q Documentation

Upon successful completion of tests 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.

Performed By:

Company:

Customer Name:

Company:

Date

Customer Support, 6003 7246 / Rev. 1

7.2 Calculation

18,870 x W,
Molarit = 1
st (4, +4, + 4,)

Note! Concentration must be accurate to four digits, i.e. 0.2000 M.

Note! The colour change of this official procedure (AOAC 936.15) may be difficult to see,
therefore a pH meter or a mixed indicator (e.g. 0.1 g Methyl red and 0.1 g Bromocresol green in
100 ml methanol) will make it much easier to perform.

7.3 Receiver Solution
Boric acid 4 % with bromocresol green / methyl red indicator solution

In order to obtain accurate results the receiver solution is adjusted so that a small (0.05-0.20 ml)
positive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
prepared by dissolving 400 g of boric acid in about 5-6 1 very hot deionized water. Mix and add
more hot deionized water to a volume of about 9 1. Cool the solution to room temperature and add
100 ml of bromocresol green solution (100 mg in 100 ml methanol) and 70 ml of methyl red
solution (100 mg in 100 ml of methanol). Dilute to 10 | with deionized water and mix carefully.

Note! The addition of alkali is to achieve a positive blank value. This should, however, be kept
between 0.05 - 0.20 ml titrant, to obtain good repeatability when testing blanks.

Adjustment of the boric acid is made by the following procedure:

1. Transfer 25 ml boric acid solution to a receiver flask and add 100 ml of distilled water. If the
solution in the flask is still red, titrate with 0.1 M sodium hydroxide solution until a neutral
grey colour is obtained. Calculate the amount of sodium hydroxide solution necessary to adjust
the boric acid solution in the 10 1 flask with the formula: m1 1.0 M alkali = ml titrant x 40

2. Add the calculated amount of 1.0 M alkali solution to the boric acid solution. Mix.

3. To check proceed as follows using 25 ml of the boric acid solution. Run a blank. If the value of
this blank is high (0.5 ml of 0.2 M HCI) the boric acid is incorrectly adjusted. This might create
irregular blanks. For correction add HCI directly into the boric acid tank, mix it carefully and
repeat until a reading of 0.05 - 0.20 ml HCl is obtained. If a positive blank is not achieved, add
further small quantities of 1 M NaOH and repeat the check until a satisfactory value is
achieved.

Customer Support, 6003 7246 / Rev. 1
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope
This FQ nppllm o the Digestion f.}stc!ll 250872520 fincluding exhaust and scrubber unit) aad
Kjeltec 8100 Distil Unif d by FOSS Analytical. The user of the instrument

perfarms the PO,

2 Intended Use

The !1|,.,==.:mn s}s!m fincluding ﬂhmm and serubber) and Kjehes 8100 Distillstion Unit-ane
imtended for | e \ as specified in FOSS Application Notes,

3 Purpose

The guidefines are intended to assis the user in succssfully developing Performance
Qualifications for the specific i to which the bstrument §s applied

The Performance Qualification (PO) includes the process of demonstrating that the Digestion
system 23082320 (including exhaust and scrubber mityand the Kjehee 8100 Distillation unit
consistently perform sccording (o & specification appropriate for Hs routine use. Main sctivitics in
the PO phase aré:

= Preventive mafnienance

= Dm-going verification tests

This document suggests routines to fulfill the requircments for an acceptalile PO but the final
procedure should be sdapted to local routines for similar equipment

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maintenance of the Kjeltes $100:should be performed secording to the instructions in munual, see
User Manual Kjelwe 81008200 Distillation Unit, chipter 5. Maintenance. A vearly service is
recommended (dervice agreement),

enince of the Digestion hlock (including exhaust and séribber) should be performed
g to instruction in the sser manual, see User Manual Tecator Digestor, chapter §
Maintenance

FOSS AnabyGoal A%
£ Slangeripoune
RS od

FO55 Anabytient An
s

Bt Timi ok

mnms‘lumuqu

External Quality Control Program
It is recommended to participate in an external quality control program, such a proficiency program
or ring test, with equivalent sample material as analysed within the laboratory.

Calculation and Expression of Results

_14.007(V: ~ V)N x100%

m

Where:

Wy is the nitrogen content of the sample, expressed as a percentage by mass.

Vs is the numerical value of the volume of the hydrochloric acid standard volumetric solution)
used in the sample test, in milliliters, expressed to the nearest 0.05 ml.

Vy is the numerical value of the volume of the hydrochloric acid standard volumetric solution
used in the blank test, in milliliters, expressed to the nearest 0.05 ml.

N is the numerical value of the exact normality of the hydrochloric acid standard volumetric
solution, expressed to four decimal places.

m is the numerical value of the mass of the test portion , in milligrams, expressed to the

nearest 1 mg for sample weights >1 g or to the nearest 0.1 mg for sample weights <1 g.

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltec 8100/8200, chapter 5 Maintenance.

5.2 Maintenance Tecator™ Digestor

See instructions in User Manual - Tecator Digestor, chapter 5 Maintenance.

6  The Maintenance Record Charts
This record charts are provided to assist you in keeping your system in good working order. Please

make copies and use them regularly as they can often help us to help you in the unlikely event a
system malfunction.

Customer Support, 6003 7363 / Rev. 2 lﬂﬂa’]s‘l}lmuqu 301

4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
increased by adding a salt (K,SO,) to the digestion mixture. It’s important that the opumal rauo
between acid and salt is kept; please follow dation in AN 300 or
for a specific kind of sample material.

The block temperate itself can be controlled external by inserting a temperature probe in the
intended hole in the aluminium block (front row of holes).

Use the reagents and method procedure specified in AN 300. Use only reagents of recognized
analytical grade, unless otherwise specified and distilled or demineralised water o water of
equivalent purity.

Suggested standard material for internal quality control:

Ammonium sulphate [(NHy),SO4], min. 99.5 % (mass fraction), with certified purity.

Note: The above chemical is y readily
specifying the purity.

Alternatively ammonium iron(II) sulphate, (NH,), Fe (SO,), x 6 H;0, with certified purity may be
used.

with a certifi

Tryptophan (C;1H2N>05), minimum assay 99 % (mass fraction). Nitrogen content 137.2 g/kg. Do
not dry in an oven before use.

Acetanilide (CsHoNO), minimum assay 99 % (mass fraction). Nitrogen content 103.6 g/kg. Do not
dry in an oven before use.

Sucrose, (C12HzOn), with a nitrogen content of not more than 0.002 % (mass fraction). Do not dry
in an oven before use.

Blank Tests

Carry out a blank test following the currently used procedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep a record of blank
values. If blank values change, identify the cause.

Note: The amount of titrant used in the blank test should always be greater
than 0.0 ml. Blanks within the same laboratory should be consistent across
time.

4.3 Recovery Tests

Regularly run recovery studies to check the accuracy of procedure and equipment:

.

Nitrogen loss. - Use 0.12 g ammonium sulphate and 0.67 g sucrose per flask weighted to the
nearest 0.1 mg. Add all other reagents as stated in the method currently used (Kjeltabs, H,SOy,
eic). Digest and distil under same conditions as for sample. Recoveries shall be >99 %.

Digestion efficiency - Use a test portion of minimum 0.15 g of tryptophan or acetanilide and
0.67 g sucrose per flask weighed to the nearest 0.1 mg. Determine the nitrogen content
according to the current procedure in use. The recoveries of tryptophan shall be >98.5 %; the
recoveries of acetanilide shall be >99.5 %.

.

Distillation and titration efficiency — Distil 0.10 — 0.15 g £0.0001 g ammonium sulphate,
omitting the digestion step. The recoveries should be >99.5 %.
Note: Results less than 98.5 % or more than 101.0 % in either of the
y tests i fail in the procedure and/or inaccurate
ation of the | I ic hydrochloric acid solution (should
be adjusted to four decimals accuracy according to procedure in AN,

00)
Customer Support, 6003 7363 / Rev. 2 laﬂa’lsfuﬁ‘)uqu 201

Work Performed and Par

FossCare™ Service Log

zf’\pnlicnhh' for FOSS siles md service companics.

6.1
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