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Jurisdiction Clause

It is agreed that the indemnity provided herein shall apply only to judgement that are delivered by or

obtained from a court of Thailand. Furthermore the indemnity shall not apply to a judgement or order
obtained in Thailand for the enforcement of a judgement obtained elsewhere.
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PTT PUBLIC COMPANY LIMITED

CATHODIC PROTECTION SYSTEM

nuilsulgegmilvinualsnezaluaynie

PREPARE BY

SCAN INTER

SCAN INTER PLC.

A\

CGL ENGINEERING CO., LTD.

31 Soi. Khumklao 16,Khumklao Road,Latkrabang,Bangkok 10520
Tel: (662) 739-7095-97 ; Fax: (662) 739-7099
E-mail:dusit@cgl-thailand.com
www.cgl-thailand.com
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CGL ENGINEERING CO., LTD.

CATHODIC PROTECTION SYSTEM

Project: mffulganiinmaiuievelueyana Date: December 2022

Owner: PTT PUBLIC COMPANY LIMITED Revision: 0

Contractor: SCAN INTER PLC. Page: 1
CONTENTS

1. 519az08n 1a59M5 (Introduction)

2. Project Organization Chart
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3.1 WamInaaou

APPENDIX

- Picture

- Catalog and Materials Specification
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CGL ENGINEERING CO., LTD.

CATHODIC PROTECTION SYSTEM

Project: alfilzaanilimmaniavelueygna Date: December 2022
Owner: PTT PUBLIC COMPANY LIMITED Revision: 0

Contractor: SCAN INTER PLC.
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CGL ENGINEERING CO., LTD.

CATHODIC PROTECTION SYSTEM

Project:

Owner:
Contractor:

auliuljsaadivmaiuievelueygna

PTT PUBLIC COMPANY LIMITED
SCAN INTER PLC.

Date: December 2022
Revision: 0
Page: 3

2. Project Organization Chart

Mr. Dusit Thangjun

MANAGING DIRECTOR
e —--«I e —— Mr. Robert W, Walker
Mrs. Fivawan
NACE . Cathodic Protection Specialist
MANAGING
— 1
-_—
— — - Mrg. Aoythip— !
EXECUTIVE !
|
i
|
| Mr. Waravit Mr. Ronmakorn
| Cattodic Prossction Syssem Circusmting. L rghmise Syspam
J 1
t bAr. Wichui ! N Nirun Mr. Kitsada
PROJECT ENGINEER PROJECT ENGINEER PROJECT ENGINEER
Ehoctnol L ydeing Syepem U ntecdhic PR bon Sy st CIP. VG, Pipe Lycstos Sarvry
| Mr. Dispon Mr Teerasak Mr. Satit M1 Surasak Mr ¢ haeree
|
TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN TECHNICIAN
b 1
| 1 I I I
- I R S e
| [ 1 ]
I | — - - N— —r S — —p— ——t — .
VACANT VAUANY VACANT VAUANI
SEMI-SKILLED WORKER SEMI-SSKILLED WORKER SEMESKILLED WORKER SEMIFSKILLED WORKER
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CGL ENGINEERING CO., LTD.

CATHODIC PROTECTION SYSTEM

Project: malfmljsamilimaraievelueygn Date: December 2022
Owner: PTT PUBLIC COMPANY LIMITED Revision: 0
Contractor: SCAN INTER PLC. Page: 4

3. HamInaaeuIzuy

3.1 Han1inaaa

CATHODIC PROTECTION SYSTEM
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CGL ENGINEERING CO., LTD.

PIPE TO SOIL

POTENTIAL SURVEY REPORT

: sl¥uilprnilimaaievelueyana

Project
Owner : PTT PUBLIC COMPANY LIMITED
Contractor : SCAN INTER PUBLIC COMPANY LIMITED

Test Instrument :

Fluke Multimeter I Ref. Electrode

I|:| DCVG Survey Kit

|D CIPS Survey Kit ID Resistance Meter II:! Pipe Locator

Location : aariimiva
BACKGROUND

Typ of System Impress current Anode Tranformer Rectifier Model/Serial No.

Typ of Groundbed U shatiow ] Deep Tranformer Rectifier Output Volt Amp

Design Life/Outstanding Life Span N/A Tranformer Rectifier Setting COARES FINE

Typ of Anodes I:‘ MMO D HSCI Current Interruption (sec.) ON sec. OFF Sec,

Structure Under Study Pipeline Electrolyte Resistivity (ohm - cm) N/A

Operating Temperature C N/A Electrolyte Condition [ wet [] moit [ dy

Temporary Anode Potential (VDC) Potential (mVAC)
Test No. Remark
Potential (VDC) Current (mA) OFF ON OFF ON
1 -1.567 0.36 -1.600 -1.602 373 50.1
Criteria: "ON"-0.850 VS P/S<-3.00V "OFF"-0.850 V<P/S <-1.20V
INSPECTION RES%‘E‘;‘\\\ Passed [ ] Failed
—= a0, 9’;{*“'
Tested By : ;"&‘b RSN Witnessed By : Inspected By:
73 NACE "2
N N h{é‘ﬁ“,’ LA SCAN INTER PLC. PTT PUBLIC COMPANY LIMITED
i L ¥ 4“.,‘: s ;.. ) t )

Position: ) m& Position: Position:
Date: 06 /12 / 2565 _ Date: / / Date: f /

31 Sot Khumklao 16, Khumklao Road, Lamplatiew, Ladkabang, Bangkok 10520 Tel: (662) 739-7095-7 Fax: (662) 739-7099
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CGL ENGINEERING CO. LTD.

INSTALLATION AND Project : anfmlgsamilimasaievelueyan
PRE-COMMISSIONING INSPECTION Owner : PTT PUBLIC COMPANY LIMITED
DC DECOUPLE REPORT Contractor : SCAN INTER PUBLIC COMPANY LIMITED
Test Instrument :{ M Fluke Multimeter-179 | Ref, Electrode RE-5C J DCVG Survey Kil O cIPS Survey Kit - |0 Resistance Meter |1 Pipe Locator
Location : LKB
Rating: B K-5A 0 K-25A 0 K- 50A
el el
/ 'y Al / Al
A A
NS
& @ Ll | @
Decouple
GND s GNDe
...... ., il ™ " AT
reference cell (CSE) " " reference cell (CSE) >
— GRUCND ——~ GRUOND <7
Before After
Notes : CSE-Copper Suffute Electrode, P/S-Pipe to Soil Potential, B-Black line, G-Green line
Location : OO Inlet Station O Outlet Station
Grounding Resistance at Point GND : (Ohm)
P/S Vdel | P/S Vde2 | P/S Vacl P/S Vx Amp
Before V) V) (mV) Vac2 (mV) Vde (V) Vac(mV) | DC(mA) | AC (mA)
-1.587 -0.412 281.100 6.10 1.175 332.400 443,00 101.20
P/S Vde3 | P/S Vdc4 | P/S Vac3 P/S Vx Amp
After V) V) (mV) Vac4 (mV) Vdc (V) Vac (mV) DC (mA) | AC (mA)
-1.607 -0.454 33.40 12.70 0.498 351.200 29.79 140.90
Remark: DC Decouple for pipe
Qﬁw&g& ““"\G;‘“"‘\ O Passed O Failed
Tested By : ;", 5':“) S oA Witnessed By : Inspected By:
K51 ~
e WOCH !
CGL ENGINEERING ‘;;'jgm" oheixea AT SCAN INTER PLC. PTT PUBLIC COMPANY LIMITED
Y DUSHS 1N
WA 7 { J t )
[l PN P, W
oy N A o
Pasition 2 "\‘&\W\m}fﬁ:‘* Position: Position:
Date: 06/ 12 1 2565 Date: / / Date: / i

31 So1 Khumklao 16, Khumklao Road, Lamplatiew, Ladkabang, Bangkok 10520 Tcl: (662) 739-7095-7 Fax: (662) 739-7099
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CGL ENGINEERING CO. LTD.

. a1 d’
: awlfudgsamibimaadevelueyana

: PTT PUBLIC COMPANY LIMITED

DCVG COATING SURVEYPIPE TO SOIL  |pyyiccc
POTENTIAL RECORD
Owner
(After Tie-In With Exsiting P/L)
Contractor

: SCAN INTER PUBLIC COMPANY LIMITED

B Fluke Multimeter Ref. Electrode

Test Instrument ; Ii DCVG Survey Kit

INSPECTION RESUETROT N
o [V Lseas, T {?}‘,“l

Location : amflvimai
BACKGROUND
Typ of System Sacrificial Anode Typ of Anodes Magnesium Anode
Typ of Groundbed N/A Structure Under Study BGas Pipeline OWater Pipeline
Design Life/Outstanding Life Span N/A Electrolyte Condition O wet O moit O dry
Test Location Rectifier
Instan Off Instan On Remarks
KM. Post Volts (V) Amps (A)
TP-1 -1.622 -2.058 34 1 **Drain Point**
Note:
After surveying, we have found " No Defect pomnt "
D After surveying, we have found " . .. Defect point(s) "
Passed O Failed

Tested By : - 0-1/'?: Witnessed By : Inspected By:
Wp O™
COLENGINEERI) 5 C ey |ScAn INTER PLC. PTT PUBLIC CO.LTD
/.y .. ar ¢ I
( HIWERA NasIung, ( ) ( )
Aif23708~
Position: sl ?08 Position* Position:
Date _06_ / 12/ 2565 Date: / ! Date ! /

31 Soi Khumklao 16, Khumklao Road, Lamplatiew, Ladkabang, Bangkok 10520 Tel: (662) 739-7095-7 Fax: (662) 739-7099

AANUIN 2 NN 8




CGL ENGINEERING CO., LTD.
Project : ﬂml%’m];aamﬁﬁmmasﬁaw‘luagnﬁnw
CIPS SURVEY PIPE TO SOIL
Owner : PTT PUBLIC COMPANY LIMITED
POTENTIAL SURVEY REPORT
Contractor : SCAN INTER PUBLIC COMPANY LIMITED
Test Instrument : |l Fluke Multimeter B Ref Electrode O DCVG Survey Kit A cirs Survey Kit [0 Resistance Meter O Pipe Locator
Location : RC447301
Pipe to Soil Potential (VDC) Potential Shift GPS (WGS84)
Test Post KP. Remark
ON OFF (mV) N E
0+-000 -1.377 -1.230 147 14.612283 100.787182
— I — —
After surveying, we have found " ... Defect point(s) "
INSPECTION RE.S‘ULT}'_‘-:-_'[\‘\-.-‘, . O Passed O Failed
Tested By : ot i Witnessed By: Inspected By:

31 Sot Khumklao 16, Khumklao Road, Lamplatiew, Ladkabang, Bangkok 0520 Tel: (662) 739-7095-7 Fax: (662) 739-7099
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CGL ENGINEERING CO., LTD.

CATHODIC PROTECTION SYSTEM

Project: audimhsamiiimalanevelueyana Date: December 2022
Owner: PTT PUBLIC COMPANY LIMITED Revision: 0
Contractor: SCAN INTER PLC. Page: 5
APPENDIX
- Picture

CATHODIC PROTECTION SYSTEM
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CGL ENGINEERING CO.,LTD.

suaw wanmsuasdauszuu Cathodic Protection

B “;

FAZ284N V0,

AT

Location Test Station

Off Potential (VAC) On Potential (VAC)

CATHODIC PROTECTION SYSTEM
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CGL ENGINEERING CO.,LTD.

Picture DCVG Survey

winLiasdwi, 137
65 F1,202211:28,34

DCVG Survey
[ ".'.-'f'_: '-‘“g"t': 'I'I'I‘-“",-. _ e = -'--|1.f :I_‘. 3= 1 . -F.f“‘-l [J"'. 4
; A :

Gk
AuiaeTL 14
£2022.11°3

DCVG Survey DCVG Survey

DCVG Survey DCVG Survey

CATHODIC PROTECTION SYSTEM
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CGL ENGINEERING CO.,LTD.

Picture CIPS Survey

CIPS Survey CIPS Survey

CIPS Survey CIPS Survey

CIPS Survey CIPS Survey

CATHODIC PROTECTION SYSTEM
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CGL ENGINEERING CO., LTD.

CATHODIC PROTECTION SYSTEM

Project: nulfinlysamilmnaranevelusygnn Date: December 2022
Owner: PTT PUBLIC COMPANY LIMITED Revision: 0
Contractor: SCAN INTER PLC. Page: 6

- Catalog and Materials Specification

CATHODIC PROTECTION SYSTEM
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Fluke 170 Series
Digital Multimeters

Precision Performance in Rugged Handheld Design.

Brains and Brawn

Introducing the 179, 177 and 175 Digital Multimeters -
the new generation of DMMs.

Want a smarter meter or a tougher one? Buy one of
these and you get both. With features like lifetime
warranty. 6000 count resolution. 0.09% accuracy
177,179. Min/Max/Average. True-rms, ac voltage and
current. They're all CAT IV rated and sport an easy
access door. The 177 and 179 have a backlight. The 179
measures temperature. All told, this is one powerhouse
line of digital multimeters. They're all super-simple to
use and built tougher than a world champion wrestler.

Fluke 179 Multimeter & ToolPak™ Combo Pack

Features at a Glance

e Lifetime Warranty

e |EC 1010 CAT IV 600V, CAT I
1000V safety rating.

» 6000 count display provides
improved resolution.

* True-rms ac voltage and current
for accurate readings on all
waveforms.

e Min/Max/Average recording .

e Frequency, capacitance &
resistance capabilities.

e 177 & 179 have a backlight to
illuminate the screen in dark
workspaces.

o Easy access battery door to
change the battery. without
breaking the calibration seal.

e Drop protected to 1 meter .

s Overmolded case features
integrated probe holders.

e Compatible with ToolPak™ meter
hanging kit.

¢ The 179 measures temperature in
°C and °F.

CGL ENGINEERING CO,, LTD.
31 Soi Khumklao 16, Khumklao Road, Lamplatiew, Ladkrabang, Bangkok 10520
Tel: (662) 739 7095-97 ; Fax: (662) 739 7099
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Fluke 170 Series Digital Multimeter Specifications

Extended Specifications

Extended Specifications|This document is only available orHline. Click here to read the
Extended Specifications document (pdf, 50 KB)

General Specifications

AC Amps Range: 3 mA to 10.00A (20A overload for 30 seconds)
Accuracy: * (1.5% of reading plus 3 counts)
Crest Factor: £3
AC Response: 45 Hz to 1 kHz
DC Amps Range: 0.01mA to 10.00A (20A overload for 30 seconds)
Accuracy:+ (1.0% of reading plus 3 counts)
AC Volts Range: 30 mV to 1000V
Accuracy: 45 Hz to 500 Hz 1% of rdg + 3 counts, 500 Hz to 1 kHz 2%
of rdg + 3 counts
AC Response: 45 Hzto 1 kHz
DC Volts Range: 0.1 mV to 1000V
Accuracy:
175: £ (0.15% of reading plus 2 counts)
177 and 179: + (0.09% of reading plus 2 counts)
Ohms Range: 0.10 to 50.00 MQ

Best Accuracy: + (0.9% of reading plus 1 count)

Capacitance

Range: 1 nF to 9999 pF
Best Accuracy: * (1.2% of reading plus 2 counts)

Continuity Beeper guaranteed on <25 Q, guaranteed off >250 Q; detects opens
or shorts of 250 ps or longer
Hz Range:

Voltage Input: 2 Hz to 100 kHz
Current Input: 2 Hz to 30 kHz
Accuracy: + (0.1% of reading plus 1 count)

Temp (179 Only)

Range: -40°C to +400°C, -40°F to +752°F
Accuracy:1% + 1.0°C, 1% + 1.8 °F

CGL ENGINEERING CO., LTD.

31 Soi Khumklao 16, Khumklao Road, Lamplatiew, Ladkrabang, Bangkok 10520

Tel: (662) 739 7095-97 ; Fax: (662) 739 7099
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Reference Electrodes & Accessories
Copper Sulfate / Antimony
by MCM - MC Miller Co.

Advantages
s Low cost
» Easytouse
+ Reliable
¢ Rugged

» Replaceable CPT porous plug
s Lexan tube with window
+ Extra heavy top cap

The MCM Line of Reference Electrodes

All copper sulfate electrodes are shipped dry but include a charge of highpurity copper sulfate
crystals. A protective cap far the CPT porous plug is also suppiied. Special lengths of RE5, RE-
5C and RE-7 are available on special order. Use and Maintenance Instructions are fummished with

each electrode.

?

Model RE-5, Cat. # 15108

Standard Model. Flat CPT Porous Plug, for general
use in soil and (with Submersible Adapter) for use
in water. Approximate overall Size: 1-3/8" dia. x 6"
long. Dry weight: 4 oz.

Model RE-5C, Cat. # 15210

Similar to Model RE-5 except supplied with a cone-
shaped CPT porous plug. For use in soft soils.
Provides lower contact resistance. When pushed
into soft soils, the shape of the plug helps the
electrode to "stand up." Approximate overall size: 1-
3/8" dia. X 6 3/4" long. Dry weight: 5 0z.

Model RE-5/U, Cat. # 15109

For use on underside of bridge decks, parking
garages, etc. in upside-down position.

Model RE-7, Cat. # 15301

Long, stim model with beveled CPT porous plug.
For general purpose use in soil orin a 1" diameter
augered hole in pavement. Approx. overall Size: 1"
dia. x 8-1/2" long. Dry weight: 5 oz.

Model RE-3A, Cat. # 14909

Large diameter (3") flat CPT porous plug provides
greater contact area. Flat plug provides lower
contact resistance than rounded or serrated plug
when placed in direct contact with flat surfaces.
Especially useful on pavements, dry sand, frozen
soil, etc. Stands by itself. Approximate overall size:
3" dia. x 5" long. Dry weight: 16 oz.

Model PH-50, Cat. # 14700

Antimony Reference Electrode

Used in conjunction with a Copper / Copper Sulfate
reference electrode and voltmeter to measure the
pH of soil. The tube assembly of the electrode is
etched with the conversion table of millivolts to pH.
Approximate overall size: 7/8" dia x 8" long.

CGL ENGINEERING CO., LTD.

31 Soi Khumklao 16, Khumkl,

Road, L {atiew, Ladkrabang, Bangkok 10520

Tel: (662) 739 7095.97 ; Fax: (662) 739 7099
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Specialty voltmeter tailor made for cathodic protection testing
CIS, DCVG, and Surface Potential Surveys
Waveprints and Time Chart Recordings

Test site surveys (rectifiers, test stations, bonds, atmospherics etc.)...
integrated with ProActive software for data storage and reporting

Hi-res camera and WAAS-enabled GPS receiver built-in
Full-line of survey equipment accessories available

Comes in weatherproof hard plastic case for the ultimate in protection

M, COMILLER ~TRUSTED BY CORROQSION ENGINEERS WORLDWIDE
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+ Hard plastic carry case
* GPS patch antenna
+ A/C charger/adapter
* Vehicle charger
- USB host cables
» Serial cable
+ 2 Shrouded test leads
* Excel Survey
Download Software

Key M. C. Miller Voltmeter Characteristics (for test site survey & pipeline survey work)

- High Voltage Isolation for Operator Safety
Tested to 1V steady-staie/15kV transient voltage levels (designed for higher voliage
level isuiation) - meets the IEC Standard for Category IV environments

« Analog Pre-Processing & Digital Signal Processing (DSP)
Accurate determination of On/Off pair values - voltimeter does not saturate ewven with
suparimpossa AC signals (up to 120V) and/or inductive spikes {up to 2kV} appearing at

the input terminals

- Fast Response Channels (Ranges) Available
g0ms respanse time in combination with high input impedance values {ug to 400MQ) -
On/Off pair readings during fast cycle current interruption, even under high

source resistance conditions
General specifications:

* Integrated M. C. Miller voltmeter - Integrated GPS receiver (WAAS-enabled]
* Built-in SMP digital camera with auto-focus and illumination
+ Senal port available for an external GPS receiver connection, if required
+ 320x240 pixel (3.5 inch) color LCD touch-screen (indoor/outdoor viewing)
* 55-key alphabetic-order keypad » Windows CE 5.0 operating system - Xscale processor (624MHz) - 256 MB SDRAM
+ 2GB SD card (non-vclatile memory for survey data storage) « Serial (RS232) & USB outputs * Bluetooth-enabled
* Re-chargeable 5000mAh Li-lon battery {40+ hours operation) * IP67 rated (1 meter immersion) * Satisfies MIL-STD-810F (wind-blown rain)
* Meets EN £1000-4-2 standard for electrostatic discharge - Operating temp range: -4°F to 122 °F (-20°C to 50°C)
* Storage temp range (no battery): -4°F to 140°F (-20°C to 60°C)
i _D_i_rpe_n?gn_s: 12.5"%5.31"

L A ETL

M. C. MILLER -TRUSTED BY CORROSION ENGINEERS WORLDWIDE
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John Mulvany & Dr.John Leeds Experimenting During The Initial
Development And Testing Of The DC Voltage Gradient Technique In The
Australian Desert In The Early 1980°’s

The DCVG technique is one of the two most important inspection tools used in the ECDA concept
to inspect buried pipelines. The other is CIPS. Both DCVG and CIPS utilise the pipelines CP
system, one of the two corrosion mitigation techniques applied to the outside of pipelines. The
NACE SP 0502-2008 which is a virtual reissue if the original 02 document perpetuates gross
errors in the way DCVG is classed the same as ACVG. It is NOT the same. See Page 3 for a list
of Coating Fault properties and Information Sheet 7 for limitations of AC and EM techniques.

CIPS and DCVG are the only two inspection methods that assess the effectiveness of a pipeline
Cathodic Protection system

NOTE:- ECDA = External Corrosion Direct Assessment from the NACE SP 0502-2008 Document.

DC Voltage Gradient Technology & Supply Ltd.
Suites 2 & 3, Greenbank House, Swan Lane, Hindley Green, Wigan, WN2 4AR, United Kingdom
E-mail: devg@dcvg.com, sales@dcvg.com www.decvg.com Copyright © DCVG Ltd., 2009

Telephone:- 44 (0)1942522180 / 522153 Fax:- 44 (0)1942522179 Page 1
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Session 12. Written Examination. 40. Review of Course Contents, Discussions on Application
56. A 90 minute, 10 question written examination of ECDA and Repeat Surveys.
57. General Discussion. 41. Review of Student Critiques of Sample Survey Report -
58. Assessment of the DCVG Training Seminar. Limitation Report Problem Discussion

D.C.Voltage Gradient Equipment. Full or Basic Set51

Equipment can be purchased as a FULL set or as a BASIC Set. All of DC Voltage Gradient
Equipment Sets come with spares and is manufactured in UK to military specifications. A FULL
set comes complete with everything except a DC power source needed to survey a buried pipeline.
The equipment which is a direct descendant from the original work carried out in Australia is
packed into protective carry cases and has two main components, the Interrupter and the Survey
Meter. During manufacture maximum emphasis has been placed on simplicity, quality and
robustness of construction with the equipment kept as flexible as possible to use. Although the
equipment comes with an instruction booklet, a very comprehensive training course is available to
ensure operators know how to gather data and to use and interpret results in order to gain
maximum benefit from the technology transfer process. The BASIC set consists of the same
quality components but the minimum components required to do DCVG surveys. There are no
carry cases or spares in a BASIC set.

BASIC DCVG SET FULL DCVG SET
DCVG Survey T/R Interrupter DCVG Survey T/R Interrupter
DCVG Survey Meter DCVG Survey Meter
Probe Handles (Bias) Probe Handles (Bias)

Copper Sulphate Reference Probes Copper Sulphate Reference Probes
Right Hand Connection Leads Right Hand Connection Leads
Left Hand Connection Leads Left Hand Connection Leads
Reference Probe Tip Holders Reference Probe Tip Holders
Probe Tip Washers Probe Tip Washers
Wooden Probe Tips Wooden Probe Tips
PTFE Sealing Tape PTFE Sealing Tape
120/240 Volt Battery Charger 120/240 Volt Battery Charger
Battery Charger Adapter Lead Battery Charger Adaptor Lead
DCVG Instruction Manual DCVG Instruction Manual
No Carry cases are provided. Equipment Carry Case

Probe Carry Case

DCVG Method Statement

=S S O  BRAPNNN_2R2AADNNN = A
A A A a2 2O O BN AN NNN=

In all sets of DCVG Equipment the Stand Alone

Interrupter can be replaced by a Satellite Interrupter that
is fully compatible with our Quantum CIPS Equipment.
Interrupters can be either 50 or 125 Amp Capacity. For
pipelines with multiple Rectifiers we recommend the
purchase of Satellite Controlled Synchronous
Interrupters so all rectifiers are switching ON/OFF at
same time.

Equipment Spares

A full range of spares for DC Voltage Gradient
Equipment is available ex stock together with many
extras to extend equipment application to complicated or

cold weather applications. DCVG spares are fully
compatible with earlier models produced over the last 30 years. Also a number of the DCVG

DC Voltage Gradient Technology & Supply Ltd.
Suites 2 & 3, Greenbank House, Swan Lane, Hindley Green, Wigan, WN2 4AR, United Kingdom
E-mail: devg@dcvg.com, sales@dcvg.com www.dcvg.com Copyright © DCVG Ltd., 2009
Telephone:- 44 (0)1942522180 / 522153 Fax:- 44 (0)1942522179 Page 7
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spares are fully compatible with our Quantum CIPS data logging equipment. Afull spares
catalogue in available on request and they can also be seen and purchased directly from our

www.dcvg.com web site.

DCVG Ltd also offer a service of repairing, upgrading, recalibrating etc all different parts of the
DCVG and CIPS equipment sets.

A FULL DCVG SET

DC Voltage Gradient Technology & Supply Ltd.
Suites 2 & 3, Greenbank House, Swan Lane, Hindley Green, Wigan, WN2 4AR, United Kingdom
E-mail: devg@dcvg.com, sales@dcvg.com www.dcvg.com Copyright © DCVG Ltd., 2009
Telephone:- 44 (0)1942522180 / 522153 Fax:- 44 (0)1942522179 Page 8
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PRESSURE TEST REPORT

CLIENT : u3¥w aunu duiemad 4da (uvnziv)

METHOD OF TEST : [l HYDROSTATICTEST ] PNEUMATICTEST  [J OTHER

TEST OBJECT : O Tank ] PIPING [0 oTHER

TEST MEDIUM : 0 waTer 7] NITROGEN O ar [J oTHER

APPLICABLE STANDARD : ASME B 31.8
[DIGITAL PRESSURE GAUGE C/N. PL222390 RANGE : 0 to 3000 PSI
|PRESSURE GAUGE C/N. PL222441 RANGE : 0 to 800 PSI

DESIGN SPECIFICATION L DAT,

JMAX OPERATING PRESSURE 200 START-STOP 10:45 A.M.- 12:45 P.M.
[DESIGN TEMP 60 to 120 °F

IPIPE SIZE 6" .

TESTING TEMPERATURE 29 °C

PIPE METERIAL Carbon Steel

PRESSURE STRENGTH TEST - PRESSURE STRENGTH TEST -
HOLDING TIME - |HOLDING TIME -
PRESSURE LEAKAGE TEST 352 PSI |PRESSURE LEAKAGE TEST 352 PSI
HOLDING TIME - HOLDING TIME 10:45 A.M.- 12:45 P.M.

PRE RIZING CHART

STRENGTH TEST 2 hrs.

AANUIN § U 12
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| Systronlcs Go,,Ltd. T

) | 19/11-12, Sukhumvit Rd., Nernphra, Muang Rayong, Rayong 21150, Thailand
3 Tel.+66(38) 634 145-8, Fax.+66(38) 694 149

B CERTIFICATE OF CALIBRATION

Certificate No.:  PL222390

Job No.: 22110065 i
Page.. 1 of 2 ‘,'.__3'|

Customer Name : TEAMHITMAN Co,, L&A, Received Date : 11 Nov 2022 "_.‘
Customer Address : 98/109 Chalermprakiet RAMA IX, _ . CalibratedDate: 14 Nov 2022
: Sol 28, Yak 3, Dokmai, Pravat, Issued Date: 14 Nov 2022 3

: Bangkok 10250

Instrument Description  : Digital Pressure Gauge o Tag No: S
Manufacturer ¢ ASHCROFT
Model No. : DG25 e
Serial Number 1 3091222001
li ion Procedure :

The instrument was calibrated in accordance with the In house calibration rocedure based on DKD R6-1 2014 by comparison with
Hydraullc Dead Weight Tester

Procedure Number ;: CP-PO1

Comment.
- This instrument (UUC) was placed in laboratory and allowed to stabilized before calibration.
- This instrument was installed in vertical position and lower of inlet port as reference level.
- Hydraulic il has been used as media for calibration.

Reference Standards Instrument.

Instrument Name Model Serial No. Cert No. Due Date.
_Hydraulic Dead Weight Tester ~ CPB5000 50613 18P2515  173un2023

Traceability Information.

- The measurement is traceable to The Technology Promotion Association (Thailand-Japan).

Environmental Conditions.
Temperature : (23 +/-3) °C Relative Humidity : (50 +/- 15) % Ambient Pressure : _(1010+/- 10) mbar

Calibration Information,

- The result of Calibration was found accurate as show on date and place of Calibration only.
- The reported uncertainty of measurement is based on standard uncertainty multiplied by a coverage factor 4 = 2, providing
confidence level of approximately 95%.

This certificate may not be reproduced, except in full unless permission for the publication of an approved abstract is obtained
in writing from the calibration organization Issuing this report.




Systronics Co.,Ltd.

19/11-12, Sukhumvit Rd., Nernphra, Muang Rayong, Rayong 21150, Thailand

‘_,:m Tel.+66(38) 694 145-8, Fax.+66(38) 694 149

Result of Calibration : As Found

UUC* Accuracy (£ ): 0.5%FS

CERTIFICATE OF CALIBRATION

Pressure Measurement

Function :
Range: 0 to 3000
Resolution : i

Certificate No.:
Page.:

PL222390

psi

20f 2

Applied Pressure UUC* Indication Error Uncertainty
(psi ) (psi ) (psi ) (+/-psi)

Increase Pressure :

Decrease Pressure :

0.00 0 0.00 0.58
300.02 298 -2.02 0.58
600.04 597 -3.04 0.59
900.07 896 -4.07 0.66
1200.08 1196 -4.08 0.68
1500.11 1496 4.11 0.69
1800.13 1796 -4.13 0.71
2100.15 2096 -4,15 0.74
2400.16 2396 -4.16 0.76
2700.18 2697 -3.18 0.79
3000.20 -1.20 0.77

3000.20 -1.20 0.77
2700.18 2698 -2.18 0.79
2400.16 2397 -3.16 0.76
2100.15 2097 -3.15 0.74
1800.13 1797 -3.13 0.71
1500.11 1497 -3.11 0.69
1200.08 1197 -3.08 0.68
900.07 897 -3.07 0.66
600.04 597 -3.04 0.59
300.02 298 -2.02 0.58

0.00 0 0.00 0.58

Remark;

UUC* ; Unit Under Calibration

End of Calibration Report.




¢ 4" systronics

| CERTIFICATE OF CALIBRATION

Certificate No.: PL222441 |

JobNo: 22110124 |

Page.: 1 of 2 !:

Customer Name : TEAMHITMAN Co., Ltd, _ - Received Date : 28 Nov 2022 !I

Customer Address : 98/109 Chalermprakiet RAMA IX, B Calibrated Date : 28 Nov 2022 |

: Soi 28, Yak 3, Dokmai, Pravat, Issued Date : 29 Nov 2022 H

‘ : Bangkok 10250 _ B "

| Instrument Description  : Pressure Gauge B Tag No: 0663-P1-0101 |

Manufacturer sITEC - o |

Model No. :0t0800psi 8 |
Serial Number : 140704750288

Calibration Procedure :

The instrument was calibrated in accordance with the in house calibration procedure based on DKD R6-1 2014 by comparison with Digital
Test Gauge.

Procedure Number : CP-PO1

Comment
- This instrument (UUC) was placed in laboratory and allowed to stabilized before calibration.
- This instrument was installed in vertical position and lower of inlet port as reference level.
- Air or Nitrogen has been used as media for calibration.

Reference Standards Instrument.

Instrument Name Model Serial No. Cert No. Due Date.
__Digital Test Gauge _ DPI104 3172352 22P2902 09 Aug 2023

Traceability Information.

- The measurement is traceable to the Technology Promotion Association (Thailand-Japan)

Environmental Conditions.
Temperature : (23 +/-3)°C Relative Humidity : (50 +/- 15) % Ambient Pressure :  (1010+/- 10) mbar

Calibration Information.
- The result of Calibration was found accurate as show on date and place of Calibration only.
- The reported uncertainty of measurement is based on standard uncertainty multiplied by a coverage factor & = 2, providing
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Systronics Go.,Ltd.

19/11-12, Sukhumvit Rd., Nernphra, Muang Rayong, Rayong 21150, Thailand
fﬁm Tel.+66(38) 694 145-8, Fax.+66(38) 694 149

CERTIFICATE OF CALIBRATION

Certificate No.: PL222441
Page.: 20f2
Result of Calibration : As Found

Function : Pressure Measurement Range : 0 to 800

Scale Division : 10
Accuracy of UUC* : 0.5 % of FS

UUC* Indication Standard Reading
(psi) (psi)

Increase Pressure : 0 0.0
100.1
200.6
300.6
400.8
500.8
600.9
702.1
802.5

Decrease Pressure : 802.2
702.0
600.1
399.0
298.7
199.4
99.6
0.0

Remark :

UUC* : Unit Under Calibration
This Uncertainty of measurement was (+/-) :

End of Calibration Report.
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