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Preventive Maintenance Contract
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JOB No: ..... LSPR2309932

) .
Part 1: asradaaamasos

Digestion Unit

-----

MODEL:

KB 20s

------

4
5
A
)i ||
—| “ (4R LXgs | .
S S . _
g A e = % L .ﬂ [ — , T. -
BCarkordt m . =t 9
Smec | - & - 10
Front Real
No. PASS Fail Remark
1 KJALDATHEAM -Digestion Block |Zl U
2 Two tier console M [l
3 Drip tray M U
4 Exhaust system |Zl ]
5 Insert rack |Zl U]
6 | Control unit M O
7 | Inner for PT-100 M U
8 Connection cable |Zl ]
9 Excess current switch M U
10 Excess temperature M U]




Part 2: 31820AIAZ3189IUNANI 1HUI NS Preventive Maintenance

2.1 asradaszuylviih

Pass Fail N/A Remark
190 220 V50 Hz M O OO .
nszua llihauiisanies 4] ) O
2.2 a529gUnsaimenen

Pass Fail N/A Remark
aelilvounies 4] O O
nounsulensa 4] O O
awesaenunentiylensa 4] ) O
ANINUDY Aluminum block |Zl D D ........

Ul EGerhardt

[
Lo
0
[

TZ control TR control
2.3052UFATTVUMIINNY Pass Fail N/A Remark
ﬁ%ﬂ%&ﬂﬂ-ﬂﬂﬁﬁlﬂ (1)TR control (11)TZ control |Zl D D ..............
19UAAINAVDI Control M O O ...
una Fae T51n3Y TZ control (5.6) | (0 D
YJuna 31 a1 39 TZ control (7) M O O ...
ﬂllﬂﬂ G%ﬂ?h Suction TZ Control (10) |Zl ) (0
ﬂiilﬂﬂiﬁzﬂm Cool Trap TZ Control (9) M ) )
una 53/ NgANI31191U TZ Control (8) M J O
mstuvesamgiinnniioesaemifiizsoesn M (3 (3
mahauvesdafosiugungiigunu M O O ...
MINNUVDITZUUAILANGUNLT M O O ...



JOB No: ....LSPR2305476  MODEL: TUR/K g/N:...0300 15 0026

No. PASS Fail N/A Remark
1 Glass-Bottle |Zl ] L]
2 Power switch green M ] L]
3 | Screw cap With Silicone seal GL45 M L] L] urdenanw easidagundon Seal
4 Down pipe long |ZI ] U
5 Down pipe Short |Zl ] L]
6 Isoversinic tubing 12/17 M ] O
7 Isoversinic tubing 12/17 |Zl ] L]
8 Turbosog M ] ]
9 Isoversinic tubing 12/17 maniflod |Zl ] L]
10 | Glass elbow M [l 0
11 Isoversinic tubing 12/17 M ] L]
12 | Inlet from maniflod |Zl ] L]
13 Cooling water outlet |Zl ] L]
14 Screw for suction capacity |Zl ] U
15 Gas outlet pipe M ] L]
16 | Drip tray |Zl ] U
17 | Water inlet M Il [
18 | Connection cable M Il U




ﬂ1§ﬂ1§d%ﬂy1ﬁ3‘1ﬂ (Basic maintenance)
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JOB No: LSPR2309931 MODEL:

VAP 400

Part 1: Operational Qualification (0Q)

1.1 A3 AOUANINATOI

S/N:

5400 15 0006

FRONT
No PASS FAIL N/A
1 | Quick clamping device with clamping block M ) O
2 | Digestion tube 250/300 ml 4| ) )
3 | PTFE steam inlet tubing 4| (] ]
4 | Connection stopper , Viton 4| O ]
5 | Screw cap GL18 4| O )
6 | PTFE-inlet tubing NaOH M O )
7 | Distribution head made of glass 4| () ]
8 | Screw cap GL32 4| ] ]
9 | Distillation condenser made of glass 4| ] ]
10 | Screw cap GL14 4| (] ]
11 | Ventilation valve 4| ) ]
12 | Control panel 4| O )
13 | Operating Button 4| O )
14 | USB interface (with protective cap) M ) O
15 | Silicone tubing 8/10 for distillate discharge ** ) ) M
16 | Verprene tubing 4/8 , receiver suction ** () ] M
17 | Cable duct for electrode cable + titration tube** (] ) M
18 | Silicone tubing 4/7 , boric acid inlet** O O 4|
19 | Sensor for level monitoring including connector** O O 4|
20 | Agitator motor with propeller®* ) ) M
21 | Titration acid inlet tube ** (] (] M
22 | Receiver glass** ) ) 4|
23 | Holder for pH electrode , removable** () (] 4|
24 | pH electrode (combined electrode)** (] (] M
25 | Drip tray PP 4| ) )

** only VAP 450




g
-
T
I

No PASS FAIL N/A
1 | Tube connection for sample H3BO3 supply M O o)
2 | Tube connection for sample H20 supply 4| ) )
3 | Tube connection for steam generator H2O supply M O O
4 | Tube connection for NaOH supply M O O
5 | Tube connection for receiver glass extraction 4| O O
6 | Tube connection for sample waste extraction M O O
7 | Tube connection, overpressure steam outlet 4| O )
8 | Connection for cooling water supply (with cleaning sieve) 4| ) )
9 | Tube connection for cooling water outlet 4| ) )
10 | 4 X USB interface 4] O O
11 | 1 X RS-232 Interface 4] O O
12 | LAN Interface 4] O O
13 | Screw cap for Perspex cover 4| O )
14 | Connection socket for sample waste tank level monitoring M O O
15 | Connection (not used) 4| ) O
16 | Connection socket for H2O tank level monitoring M O )
17 | Connection socket for H3BO3 tank level monitoring M O O
18 | Connection socket for NaOH tank level monitoring M O O
19 | Overcurrent circuit breaker M O O
20 | Apparatus socket (mains cable connection) M O O
21 | Rating plate with serial number M O O
22 | Exhaust air fan 4| ) )
23 | Excess temperature switch M O o)




Inside Steam generator

(3d)_

{24)

(18]

No PASS FAIL N/A
1 Steam generator M ) UJ
2 Steam generator traverse |Z[ ] J
3 Pinch valve |Z[ ] J
4 Circuit board distributor ™ J O
5 | Valve tubing connection ™ J )
6 Housing safety valve M ) )
7 Safety valve SKT |Zl J U
8 Excess temperature protection , steam generator M O tJ
9 Safety valve G 1/8 0,5 bar M ) O
10 | Ventilation glass pinch valve VAPODEST M ) O
11 | Hose clamp for ventilation clamp ] J O
12 | Distributor PP ] ) tJ
13 Angle connection PP ™ J O
14 Pressure transmitter |Zl J O
15 | Level switch M O O
16 | Fixing bracket steam generator | ) )
17 | Relay HT+ ] O O
18 | VA Hexagon nut }5* | ) O
19 Angle connection 1/8 |Zl J O

20 | Bushing nipple 6-10-14 M O O

21 VA Lens head screw M5 X 10 |Z[ ] J

22 | Grounding connection , 2-pole ™ O )

23 VA Lens head screw M4 X 6 ™ J O

24 Spacer bolt 5 mm ™ J O

25 | VA Lens head screw M4 X 10 4] O =

26 | Tubing connection M CJ O

27 | Hose clamp 14.5 mm 4] O =

28 | Module ball valve with nozzles M CJ =

29 | Cross manifold with spout 4] CJ O

30 | Seal copper G 1/8 ] O =

31 | Locking screw 1/8” 4] J O

32 | Pin strip M CJ =

33 | Bundle clamp 12 H 4500 4] O O

34 | Bundle clamp 12 H 4502 M O =

35 Temperature switch 80°C 4] O )

36 | VA Lens head screw M3 X 6 ] O =

37 | va Hexagon nut M4 ] O O

38 | Lins head screw M4 X 8 M CJ =




39 | VA Spring washer | ) O
40 Angle connection, reduced , 1/8” PP %] UJ O
M Inside Pump holder VAP200 - 450 V1-V2
5
- 1
i
No PASS FAIL N/A
1 | Pump holding plate | ) O
2 | Peristaltic pump for sample suction 4| ) O
3 | Diaphragm pump for H20 (Com|[plete incl angle connection piece) M ) O
4 | Diaphragm pump for NaOH (Com[plete incl angle connection piece) 4| ) O
5 | PC board distributor PT M O O
6 | Tubing connection module VAP | ) O
7 | Water pressure control FT110 M J O
8 | Bracket for tubing connection module 4| ) O
9 | VA Lens head screw with flange M5X10 M ) O
10 | Spacer bolt M5X80 | O U
11 | Bushing nozzle 18-22-27-1,5 | O O
12 | Screw-in socket G3-8 LW10 M O O
13 | Magnetic valve R2v 2/2 way | ) O
14 | PC board distributor REVAP 450 M O O
15 | Bushing nozzle 6-10-14-1,5 %] O OJ
16 | VA Cylinder screw M5X10 | O O
17 | VA Cylinder screw M5X16 | O O
18 | Seal EPDM 15 X 4 M O O
19 | Cable clip | O O
20 | Tubing connection piece 51X10X5 4| ) O
21 | Tubing connection piece 51 X 10 X 10 4| ] O
22 | VA-Countersunk screw M4X10 ™ J OJ
23 | Hose clamp S8-7 4| ) O
24 | Clamp | O O




25 | Y-tube connector 4| ) O
26 | Spacer bolt 5 mm ] ) O
27 | Bundle clamp 12 H 6506 4| O O
28 | Bundle clamp 12 H 4502 4] ) O
29 | Holder for peristaltic pump 4| O O
30 | Kit grounding pump ] O O
31 | Adhesive tape ] ) O
32 | Snap ferrite VAP300-450 4] O O
33 Clamp 4| O O
Control panel
1
?-.
G
No PAS FAIL
1 | Title bar M )
2 | Status bar 4] )
3 | Navigation button |Z| O
4 | Smart switch with multiple functions ] O
5 | USB interface ™ O




2 51892198ANINTIVTOU

2.1 YUADUMTUIMS

asvaouszuy 1 (Electrical Test)

FY A o s
ﬂ’J']llG]"I‘LW]']1!1/]1\111/‘]‘1%1"’1]6\11?’]5@\1ﬂﬂﬂ513ﬂ

Aszua il

ATNFOVANNATO (Optical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor

Steam generator
Tubing

Viton cone

$1579801 Function N15%197% (The FunctionTest)

STULASNUAZAILANAINAUYDI Steam
a H

FTUUMTANH U Sample Tube

F5UUN5AN Na OH

FEUUMIAN H3BO3



2.2 SWNUNANSIHUIMS

1. TECHNICAL DATA Pass Fail N/A Remark
Main Supply 220 volt + 10% 50 Hz with ground |Zl ) D
Norminal current |Zl B B ..............

1.1 COOLING WATER BATH
Temperature 15-20 °C
Cooling Water Outlet

josl
=
—_

’RIR 5
U00=
UoU

N/A Remark

Control Temperature

1.2 OPTICAL TEST VAP....400... Pass Fail N/A Remark
Screw cap GL14 |Zl ) D
Screw cap GL18 |Zl ) D
Screw cap GL32 ) M D
Distillation Head ) |Zl D
Condensor ) M D
Viton Cone ) |Zl D
Ventilation Valve BV |Zl ) O
Micro Switch Sample |Zl ) )
Agitator motor for propeller |Zl ) )
2.SYSTEM COOLING WATER INLET Pass Fail N/A Remark
Cooling Water Inlet |Zl ) O
Cooling Water Outlet |Zl ) D
Flow control valve |Zl ) O
3.SYSTEM CONTROL Pass Fail N/A Remark
Display |Zl ) D
Program |Zl ) D
Adding NaOH |Zl ) D
Adding H20 M O O
Adding H3BO3 M O O .
Suction Sample |Zl ) D
Suction Reciver |Zl ) ),
4.SYSTEM DISTILLATION Pass Fail N/A Remark
Boiler |Zl ) O
Level Sensor |Zl ) D
Novopren D |Zl D .............
Solenoid Valve Shut-Off M O O .
Solenoid Valve Steam |Zl ) O
Solenoild Valve soft steam |Zl ) D
Ventilation Valve Premount ) M D
Excess Pressure Detector |Zl ) O
Heating Element |Zl ) O



5. PUMP Pass Fail N/A Remark
Pump H,O Steam 4| ) O
- Non-Return Valve |Zl D D ..............
Pump H,0 Sample |Zl ) )
- Non-Return Valve |Zl B B ..............
Pump NaOH |Zl ) )
- Non-Ruturn Valve |Zl D D ..............
Pump H3BO3 |Zl ) O
- Non-Ruturn Valve |Zl B B .............
Pump suction |Zl ) O
Pump suction receiver 4] ) O
6. The Following Program Run : Pass Fail N/A Remark
Addition H20  0-999 ml. M OO OO
Addition NaOH ~ 0-999 ml. 4] O
Addition H3BO3  0-999 ml. M O O
Reaction Time 0-108 min |Zl B B .................
Distillation Time 0-108 min |Zl D D .................
Steam Capacity  10%-100% |Zl ) ),
Suction Sampe |Zl ) C)
Suction Receiver |Zl B B .................
7. Measured pumps Remark
Pump NaOH Volume : ..... 1500 ....... m
Pump H20 Volume : ....... 1 590 ...... ml
Pump H3BO3 Volume : ....... 1800 ...... m
Remark : .......30M3 PM wuhdiogludidosamumaoziony laud siandu wans condensor s sfliidlasuansonnsni



Part 3: %’agaaﬁuaguﬁmmﬂﬁﬂ (General Technical Support)

3.1 n1iﬂ1§a%’nmﬁﬂﬂ ( Basic maintenance)

Cleaning program

Glass parts and tubes must be Ansed dally before starting analysis
In arder io prevent clogging by crystallising chemicals.
The faliowing settings are recommended for this:

parame&tars Valug

Hz O addition 150 mi

NaDH addiicn omd

Distilation ime 7 min

Sieam power 100 %

Reaction tme s

Suction sample s

_» Insert 3 digesfion tube (without sample) and start the pro-

gram.

= Al Iquid camying parts are deaned. In the case of sinang

solling, approx. 10 mi of sulphuric ackl can also be added
o the digesfion tube.
3.2 General error message
Fault description ‘Causa Reamedy
waler fow  Cooling water pres- @ Open water tap.
WallAme fog fow" ‘e under 1 bar =  Check coolant pressure,

B Check cooland fube.
Program continues automatically once emar has been
fized.

Sampée lube missing’ Sample tube missing. @ Insert sample fube.
Confinue program of restart.

‘Tistilatian room Profecflondoornot ™ Close protection doar.

T e Program continues automatically once emar has been
fmed.

Reagen' sorages’ One or more storage ™ FII storage tank.
wasfe' tanks are emply ¥ Check cormect segting of e universal Sensors.

The nunning program can be confinued after reciificafion of
fhe ermor.

The sample waste = Emply sample wasie tank.
‘i Is full. B Check comect seating of e universal GENS0rs.

The nunning program can be confinued after rectification of
fhe esmor.



Analytical errors

Fault description Cause

Analysle resulie too  The chemicals used are confaml-
high nated with niirogen compounds.

‘Winlent reaction In the digestion
‘tube, sodlum hydraxide draps get
Inba the receter.

Glass bridge of the condenser Is
lbroken or wom oul, sodium
hydraxide drops get into the
recelver.

Glass cleaning agenis In the
mﬂhﬂr!tg

Eniralnment of ammonia from the

Ammonla escapes af leaking

|previoLEs sampls.
Analysle result too Impﬂﬂﬂmtm
low or no result time foo short.

|places.

Addiion amount of the sodum
hydroxide foo e no ammania

daveiopment.

Too low barle acid amount in the
recelvei:sﬁnq}rqmahmt

Tmerdmiehtylmmln

he ackd recelver.

Formatian of stable ammonla
‘Compounds which are not
{leshwedliimlllrl hydroxide.

Remeady

Detalled checking of the chemicals.
Determination of a blank value.
Repiace the chemicals If necessary.

Increase of the water addiion amount.

Replacement of the glass CONdEnser.

Clean tuie In advance with ds-
Hiled b

Increase distillation time.

Check whesher the sample was previously
sufficiently alkallsed.

Wmmmmm
The distillation amound should be 100 ml.
Solled or defeciive Viion plugs; clean o
replace.

Check seals (GL screw connecilans) an
the dsiribution head; replace If necessany.

Check valve af the condenser ks gummed
up; clean ar

replace.
mﬁmtmdmm
Disiribution head glass leaks; replace.
Check the constant fic rate of the MaoH
pump (see Technical Data).

Increase of the boric ackd amount.

Increase of the acld amount.

Thits probiem only occurs with catalysts
cantalning mmysudummpﬂuemu—
‘ion destroys these compounds.



Technology @ﬁ: DKSH

Performance Verification Certificate

Job No. LSPR2208846

Equipment : AA SPECTROMETER Customer : Environment & Laboratory Co.,Ltd.
Manufacturer : GBC Scientific Location : Laboratory

Model Type : SavantAA Verification Date : 10 October 2022

Serial No. : AB631

Result of Verification

Test Description Tolerance Reading Result
1. EHT < 350 \' 253 V PASS
Photometric Noise - -
2. Wavelength Accuracy , Cu 324.7 nm +0.20 nm 324.80 nm PASS
3. Wavelength Accuracy , Cs 852.10 nm +0.20 nm 852.17 nm PASS
4. Slit Width 0.2 nm +0.02 nm 0.22 nm PASS
5. Slit Width 0.5 nm +0.05 nm 0.52 nm PASS
6. Slit Width 1.0 nm +010 nm 1.05 nm PASS
7. Standard Gauze Screen_0.49 Abs +0.02 Abs 0.489 Abs PASS
BC mode with gauze 0.0007 Abs
BC mode without gauze 0.0009 Abs
* Difference between With gauze and <0.02 - Abs -0.0002 Abs PASS
without gauze
8. ABS Reading 5ppm.Cu >07 Abs 0.884 Abs PASS
9. %RSD <05 % 0.19 % PASS

We hereby certify that instrument complies with GBC factory speccifications

DKSH Technology Limited i fiaediay imaTulal 911

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 2533 OUUFYNIN WBNUNIIN 1ennsE T ngaw 10260
Phone +662 639 7000, Fax +662 333 1026 Twséivin +662 639 7000 Tnsans +662 333 1026

Email: marketing.tec.th@dksh.com Website: www.dksh.com Bu1a marketing.tec.th@dksh.com www.dksh.com

Delivering Growth - in Asia and Beyond.




[] Service contract Basic Plan
1 Service contract Performance Plan uSEen Giaaey inalulad sida

Job No. LSPR2208846 % D Ks H

PREVENTIVE MAINTENANCE AND PERFORMANCE VERIFICATION REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER (AAS)

Issued Date: 10/10/22

Customer : U5 Bulisaumun uaua uauasinad 91n Manufactuer : GBC Scientific Equipment Pty Ltd.

Power on switch and initial status

Instrument Ready dnnusiadansan o

Preventive Maintenance i Remarks

Electrical Vollage

Main voltage ( power supply check 220V 10V ). | [ 236.5 VAC
Power indicator light (Replace if faulty). %} m N/A
Power core (Clean or replace as appropriate). %] | N/A
Fan (Clean or replace filter element as appropriate). M O

Environment

Temperature (10 to 35 deg.C) %} & 252C
Humidity (8 to 80%). M O 55%

- Air Quality (No Dust) ™ O N/A
No corrosive vapours present from laboratory sample preparation or | [] N/A
external sources.
Windows lens (Clean or replace as appropriate). ] O] Clean
Light Source (Check operation. Replace if required). M l:] Ready

- D2 Lamp (Check operation. Replace if required). Ready
General (Tube and Fitting /Check for leaks). %] U Ready
Air Zero (Inlet pressure range 300-400 kPa). % O 4 Bar
Acetylene (Inlet pressure range 55-96 kPa). %] ] 0.9 Bar
Nitrous oxide (Inlet pressure range 300-400 kPa). O O

, -

Operating system | O Windows 10
Software Version | O SavantAA3.11
Verify that all computer links and installed software operate correctly | O Ready

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 1/4




Job No. LSPR2208846
[ Service contract Basic Plan
[ Service contract Performance Plan

Spray Chamber Type

[J ABR Spray Chamber

&= DKSH

uSdn fiAawy inalulad siia

M standard Spray Chamber

Preventive Maintenance Remark
Flame system
- Burner head (Clean the jaws using GBC Burner Cleaning Card). %] O Ready
- Burner mount (Check for wear. Replace the burner retaining plate if %] O Ready
required).
- Spray chamber (Visually inspect the bead for cracks, pitting or solid | O Ready
deposits. Check or replace O-ring kit).
Safety interlocks
» Burner (Check for Interlocks connector) ] O Ready
» Spray chamber (Check for Interlocks connector) %} O Ready
- Pressure relief bung. (Check or replace O-ring) ] O Ready
- Nebulizer (Clean and check operation). | O Ready
- Gas connections (Check for leaks). | ] Ready
- Capillary tube (Check bends and clog). (] O Ready
- Liquid trap (Drain / clean and replace O-ring kit). %} O Ready

ATOMIC ABSORPTION SPECTROPHOTOMETER

Page 2/4




Job No. LSPR2208846 & D KS H

[ Service contract Basic Plan

] Service contract Performance Plan usen Grmawe inalulad iSida
Gas Flow Optimisation Pass Fail Remark
- Bleed gas lines ( Relieve pressure in the spray chamber). | ] Ready
- Ignitor (Ignite the flame several times to check ignition reliability. Replace | ]| Ready
the glow plug if required).
- Extinguish (Check operation). %] O Ready
- Horizontal movement (Check operation for STD. Spray Chamber). % O Ready
- Vertical movement (Check operation for STD. Spray Chamber). M | Ready
- Burner Adjuster ( Check operation for ABR Spray Chamber)
» Burner Angle (°C) O O
» Angle Zero (mm) O |
> Workhead Height (mm) O O
» Workhead Centre (mm) (] O

Note:

Signature

Customer Date :

Maintenance Date :

e /0::1- /2022

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 3/4




Job No. LSPR2208846
] Service contract Basic Plan

1 Service contract Performance Plan

&= DKSH

usSEn Giamawy inalulad sda

Perfarmance Verification Specification Actual Value Pass Failed Remarks
1. Wavelength accuracy Cu 324.75 nm +0.2 nm 324.80 nm 2 [ N/A
(opfic eatibretion'check): - losi9mn.10)ini £0.2 i 852.17 nm = [ N/A
2. Slit width accuracy 0.2 nm £0.02 nm 0.22 nm M | O N/A
(0.2nm 0.5nm,1.00m) | ¢ 50m +0.05nm 0.52 nm MO N/A
1.0 nm £0.10 nm 1.05 nm M | O N/A
3. EHT <350V 253V M | O N/A
4. Absorbance accuracy Reading +10% of 0.4891 Abs. M O N/A
(absorbance calibration calibrated value.
check).
» Gauze 0.49 A.U.
5. Background correction SavantAA <1% BC on with gauze: M O N/A
(optics alignment check). SensAA/XplorAA 0.0007 Abs.
difference between <2% BC on without gauze:
measurement with and 0.0009 Abs.
without 0.49 A.U. gauze for
10 samples.
6. Sensitivity /noise flame Cu 5 ppm 0.8839 Abs. M O N/A
test >0.7 A.U.
(aqueous Cu solution test <0.5% RSD 0.19 % %] O N/A
under air-acetylene flame).

Note:

Customer

ATOMIC ABSORPTION SPECTROPHOTOMETER

Maintenance Date :

10/06-}/2(22‘2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27 FAX.0-2719-9484

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Autoclave

Rexall

LS-2D

04131

AUT-01

*‘ NN
NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM1185
Page.: 1 of 3

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13,

Talad Kwan, Mueang,
Nonthaburi 11000
Room No. 205

14 July 2022
15 July 2022
(26 +10)°C
(50 +30) %

Issue Date :

27 July 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0043527




Equipment : Autoclave Cert. No.: 22TM1185
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2207-02500C-7
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

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

Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 34970A MY44073381 221 M78/1 12 May 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**

(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.

This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
S T he Environmental
| (°C) | (%RH.)| (Volt)
© Beginning of Calibration | 27 68 224
%D Finished of Calibration 28 63 223
i " g Ref. Std.
Position Description
AN ID No.:
2 1= Center of chamber 20-01TC-01
T & 2 = |Temperature sensor 20-01TC-02
3= Exhaust port 20-01TC-03

a 1119214




Equipment : Autoclave Cert. No.: 22TM1185
Condition As-Received : Used ltem Page.: 3 0of 3
Reference : 2207-02500C-7
Result of Calibration :-  ( *) Without Adjustment
Operating parameter Set : Temperature = 120 ¢
Sterilization period = 15 minute
UU-C* UUC-:* 5 Average* : Stability Press.ure Uncartinty Coverage
Setting Reading Position | Standard Reading Reading Factor
(°C) (°C) (°c) (£°C)|(kglem?)| (*°C) k
1 121.644
120 - 2 121.524 0.82 1.2 1.2 2
3 121.570
Average* The average of 30 values in each position.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

Note :

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

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

-o0o-

The reported uncertainty of measurement was included stability and excluded uniformity .
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WO-01062148

Perkinkt
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
Customer Date Tested: September 9, 2022

Address :

User Nam
Phone:
E - Mail :

Period

Recertification Due:
Date Last Certified:
Visit Number:

PerkinElmer Phone:

PerkinElmer Fax:

Recommendation Recertification

12

Months

September 9, 2023

January 14, 2021

1of 1

CONFIGURATION TESTED

MODEL
Avio 200

TESTED EQUIPMENT
IPV Method

TEST STANDARD USED
Multielement Standard

Instrument Cal. STD4

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

SERIAL NUMBER
079516062402

CALIBRATION NUMBER

PART NUMBER
N069-1579

N930-0221

COMMENTS

SOFTWARE

EXPIRATION

EXPIRATION DATE
Jun 30,2023

Nov 30, 2023

CUSTOMER INITIALS

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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Perkinkt

WO-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079516062402

1. MECHANICAL CHECKS

DATE TESTED:

September 9, 2022

A. Inspect and clean all fans and filters. OK
B. Inspect and replace as necessary, all torch components including the RF coil. OK
C. Inspect all tubing for sign of clacking or leaking. OK
D. Adjust water and gas pressure regulator settings. OK
E. Inspect and leak check pneumatics drawers. OK
F. Clean the exterior of the instrument. OK
2. OPTICAL CHECKS
A. Inspect and clean all optical components. OK
B. As regiured, check and replace all purgebfilters. OK
C. Recheck optical alignment. OK
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller. OK
B. Flush out the chiller every year. OK
4. PERFORMANCE CHECKS
A. Torch View Alignment. OK
B. Wavelength Calibration. OK
Page 2 of 4
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Perkint

WO-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079516062402 DATE TESTED: September 9, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00765 nm

Ni 231.604 nm <0.011 nm 0.00885 nm

Ni 341.476 nm <0.015 nm 0.01268 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01519 nm
Precision

Zn 206.200 nm % RSD <1.0% 0.58 %

Mg 280.271 nm % RSD <1.0% 0.17 %

Mg 285.213 nm % RSD <1.0% 0.18 %

Ba 455.403 nm % RSD <1.0% 0.22 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 0.25 ppb

As 193.696 nm 3(sd) 1.92 ppb

Se 196.026 nm 3(sd) 0.99

Pb 220.353 nm 3(sd) 1.24 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 1.12 ppb

Zn 213.857 nm 3(sd) 0.06 ppb

Mn 257.610 nm 3(sd) 0.00 ppb

La 379.478 nm 3(sd) 0.09 ppb

Ba 455.403 nm 3(sd) 0.01 ppb

Ba 493.408 nm 3(sd) 0.01 ppb
BEC : Axial (IB X 1000)/(IS-IB)

Mn 257.610 nm <30 ppb 4.50 ppb
BEC : Radial (IB X 1000)/(IS-IB)

Mn 257.610 nm <30 ppb 5.91 ppb

Page 3 of 4
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Perkinkt
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079816062402 DATE TESTED: September 9, 2022
Remarks :

Commissioning follow as commissioning performance sheets.

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

v meets

does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Department PerkinElmer Ltd.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’—;//;-;\\\f m »
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 et 5|-T|2;
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
Cert. No.: 22TM1184
Page.: 1 of 3
[ ] L ] L ]
Certificate of Calibration
Equipment : Incubator
Manufacturer : Memmert
Model : BM 500
Serial No. : D593.0342
ID No. : CHI-002
Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 204
Received Order : 14 July 2022
Calibration Date : 15 July 2022
Ambient Temperature : (26+10) (s
Relative Humidity : (50+30) %

Issue Date : 27 July 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0043524




Equipment :
Condition As-Received :

Incubator
Used Item

Cert. No.: 22TM1184

Page.: 2 of 3
Reference : 2207-02500C-4
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1) Data Acquisition 34970A MY44073381 22L.M78/1
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Due Date
12 May 2023

Fresh air setting : Close Environment during calibration
YR | Beginning Finished
1, ; Temp. (°C) 23 22
REL.Humid. ( % ) 67 66
e ] (ref? AC Supply ( Volt ) 223 224
?
d $ i i $ Position : Rl Std.
o7 ID No.:
/ﬁ*‘: o2 )L A / 1 1RTD-2/1
T 2 1RTD-2/2
w 3 22-01RTD-03
Probe Installation Details : Dimension of Chamber : 4 1RTD-2/4
a= 50 cm O 0.40 e 2] 1RTD-2/5
= BD am W = 058 . i 6 1RTD-2/6
g= 5O o H = 048 m 7 1RTD-2/7
Capacity = 0.11 m? 8 1RTD-2/8
9 (ref.) 1RTD-2/9

a 1119006




Equipment : Incubator Cert. No.: 22TM1184

Condition As-Received : Used Item Page.: 3 of 3

Reference : 2207-02500C-4

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Overall Uncartalig Coverage
Point Setting Reading stability uniformity Variation Factor
(°c) (°C) (°c) (£°C) (°C) (°C) (£C) k
35.0 35.0 35.0 0.035 0.55 0.63 0.30 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35,100 34.653 35.131 34.871 35.067 34.888 35.092 35.235 35.170

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

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

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

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

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) iﬁg
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’////‘E\“\“‘\x‘:

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 R
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CHO415
Page.: 1of3

Certificate of Calibration

Equipment : Spectrophotometer

Manufacturer : Hach

Model : DR 3900

Serial No. : 1988383

ID No. : -

Condition As-Received: Used Item

Received Date : 14 July 2022

Calibration Date : 14 July 2022

Reference : 2207-02500C-11

Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13 Talad Kwan,
Mueang, Nonthaburi 11000

Calibration Place: Room No. 304

Ambient Temperature : (27.5-27.2 )°C (On-Site)
Relative Humidity : (53.2-53.8)% (On-Site)
Calibration Procedure : In - house method :

CP-OCH4 based on ASTM E 275-01

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0043531




Cert. No.: 22CHO415

Page: 20of 3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date
1. Absorbance Standard set 8331 86623 08 Sep 2022
2. Wavelength Standard set 14536 89302 19 Jan 2023
3. Wavelength Standard set 14537 89303 19 Jan 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained at :

- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technology (NIST), The United States of America

4. Spectral BandWidth : 5 nm
Scan Speed : - nm/min

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (£nm) k

418.40 418 0.59 2.00
537.00 536 0.59 2.00
638.00 638 0.66 2.00
747.61 748 0.59 2.00
807.04 807 0.59 2.00

a 1119206




Cert. No.: 22CHO415

Page: 30of3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of |Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (*+Abs) k
Zero 0.000 0.0028 2.00
0.5723 0.571 0.0034 2.00
420.0
0.7522 0.750 0.0031 2.00
1.0907 1.089 0.0033 2.00
Zero 0.000 0.0028 2.00
0.5616 0.560 0.0034 2.00
440.0
0.7345 0.732 0.0032 2.00
1.0646 1.063 0.0034 2.00
Zero 0.000 0.0028 2.00
0.5118 0.513 0.0034 2.00
465.0
0.6773 0.678 0.0031 2.00
0.9809 0.983 0.0034 2.00
Zero 0.000 0.0028 2.00
Y 0.5228 0.522 0.0030 2.00
' 0.6861 0.684 0.0030 2.00
0.9941 0.992 0.0031 2.00
Zero 0.000 0.0028 2.00
0.5546 0.552 0.0029 2.00
590.0
0.7159 0.714 0.0032 2.00
1.0369 1.032 0.0030 2.00
Zero 0.000 0.0028 2.00
0.5401 0.538 0.0029 2.00
635.0
0.6835 0.681 0.0030 2.00
0.9889 0.987 0.0031 2.00
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

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

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

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i[agﬁumf

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %ﬁg‘:
534/4 PATTANAKARN ROAD S50I1 18, SUANLUANG, SUANLUANG BANGKOK 10250 ”4"""""\“
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
Cert. No.: 22TM1183
Page.: 1 of 3
[ ] L] L
Certificate of Calibration
Equipment : Water Bath
Manufacturer : Memmert
Model : wB22
Serial No. : 1505.0053
ID No. : WAB-01
Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 303
Received Order : 14 July 2022
Calibration Date : 14 - 15 July 2022
Ambient Temperature : (26 £10)°C
Relative Humidity : (50+30)%

Issue Date : 27 July 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0043523




Equipment : Water Bath Cert. No.: 22TM1183
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2207-02500C-3
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT04 according to direct

measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

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

Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 34970A MY44073381 22L.M78/1 12 May 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°C) ( %R.H.) ( Volt )
Beginning of Calibration 31 45 219
Finished of Calibration 30 52 218
Position : Ret Std,
S/N.:
1 4803988-006
1 DR 2 4803988-007
5(ref.)
4 3 | 3 4804539-014
e 4 4804539-015
5(ref.) 4804539-016

Front
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Equipment : Water Bath Cert. No.: 22TM1183

Condition As-Received : Used Item Page.: 3 0of 3
Reference : 2207-02500C-3
Result of Calibration :-  ( * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
(°C) (°C) {6 1 2 3 4 5 (ref.)
44,5 44.5 44.5 44.514 44 .511 44.517 44.498 44.519
60.0 60.0 60.0 60.015 60.009 60.009 59.982 59.991
Callbl:atlon Uniformity | Stability |Uncertainty Covarape
point Factor
(°C) (°C) (£°C) (£°C) k
445 0.047 0.028 0.15 2
60.0 0.073 0.035 015 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

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

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

-o0o-
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