CHEMTECH COMPANY LIMITED
XLPE MANUFACTURER

Chem
Tech




®1TPC

SCGBUSINESS UNIT

SCG SCG SCG
CEMENT-BUILDING PACKAGING CHEMICALS
MATERIALS

O ———

Thai Plastic and Chemicals (TPC)

is @ manufacturer and distributor of polyvinyl
chloride polymer (PVC) with

headquarters in Bangkok, Thailand.

With over 30 years of experience in servicing the
PVC markets in Thailand

and other Asian countries, TPC is the leading
supplier in South East Asia with the largest capacity
in this region.
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Chemtech Company % * e -
is a manufacturer and distributor | & —
of Crosslink Polyethylene | S
(XLPE) Compound W52
headquarters in Binh Duong, T — N N
Vietnam. ‘ VAR AN
ESTABLISHMENT: October, 2004 2
CURRENT CAPACITY : 12,000 MT/yr.
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ADDRESS: D8 A4CN - My Phuoc 3 Industrial Park,

Ben Cat Town, Binh Duong Province.
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What is Crosslinked PE (XLPE) ?

XLPE=CROSS-LINKING OF POLY ETHYLENE

Manufactured methods

CHEMICAL PHYSICAL

PEROXIDE SILANE RADIATION

MONOSIL
(ONE STEP)

SIOPLAS
(TWO STEP)

SILANE CO-POLYMER
(TWO STEP)
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What is Crosslinked PE (XLPE) ?

What is XLPE ?

et
S =\
TR
-CH2-CH2-CH2-CH2-CH2- -CH2-CH2-CH2-CH2-CH2-
dne
-CH2-CH2-CH2-CH2-CH2- -CH2-CHR2-CH2-CH2-CH2-
PE (Polyethylene) XLPE (Crosslinked PE)
: Separate Molecule : Crosslinking attaches
: Melt, Flow molecules together

Thermoplastic Crosslinkin
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How to produce XLPE?

1. Silane Grafting to Polyethylene Step

$ (TMe Peroxide g OMe

—_— )
\ + \«’Sif‘“‘OMe Heat ‘ S‘ia_,
%/ };Me = il Mo . Grafting reaction in the
¢ e e extruder (140-240 oC)
<> ——— *  L/D of Extruder 24 - 30
/ Polyethylene /} Polyethylene

2 Crosslinking Step of Silane Grafted PE in the
Presence of Moisture

o §I—=0Me /—V\fﬁ
MeQ / | |
) ME(:‘J.I Catalyst MeO"""”)JSI__OME 5
MR, /
MeOIi H.,O — \
[ MeD h__‘__-‘\ _ “--..,__s,r IIIIII i
*  Crosslinks at temp 70-90 oC — g
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XLPE Technology and process

X L P E = CROSS-LINKING OF POLY ETHYLENE

Manufactured methods

CHEMICAL L PHYSICAL

j Chemtech manufacturing of
PEROXIDE SILANE RADIATION 1-step and z-step teChn0|0gy

MONOSIL SIOPLAS SILANE CO-POLYMER
(ONE STEP) (TWO STEP) (TWO STEP)

Two-Step Process One-Step Process

Step 1 Chemical modification Step 2 Crosslinking

Mar A Mat B —,]

Grafted Polymer Catalyst " Additives
TR B | Polyethylene R
or Co-Kneader
J oo
Polyethylene *

Central Hopper Silane Blend Antioxidant
Product 7
- ! — %
Shaping Extruder
‘E"‘ e Moisture Cure
: |

Compounding Extruder

or Co-Kneader szl
Grafted

Finished
Product

'

Molsture Cure

Grafting and Shaping Extrudor

mmmm Compounder Process M) WM Fabricator Process mmp | [l Compounder Process - BN Fabricator Process -
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One-Step and Two-Step XLPE Comparison

Process

Advantage

Disadvantage

One Step Silane
XLPE
(Monsil
Process)

M Ready-to-use , no mixing step
required

Request long L/D ratio of Cable
Extruder L/D 27 ~ 30 to process

VI Lower investment for XLPE
manufacture

Required high processing
temperature in cable Extruder

If not use up after open the bag
- Silane will evaporate to the air
- No crosslink

Two Step Silane
XLPE
(Sioplas
Process)

M Stable cross link rate, Silane
already grafted on PE in Material
A

Need mixing step to mix Mat A +
Mat B

VI Suitable for normal L/D ratio of
Cable extruder L/D 20 ~ 26

Higher investment cost for XLPE
manufacture.

M Low processing temperature 140
—180°C

If not use up after open Mat A
bag.
- Pre-crosslinking problem (scorch)
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Typical properties

* Specific Gravity
* Tensile Strength
Aging — Change of tensile strength
* Elongation at Break
Aging — Change of elongation
* Electrical properties

= Dielectric Strength
= Dielectric Constant

* % Crosslinking

= Hot set
= Gel content

Internal Use Only Do not Distribute



How to produce XLPE?

1. Silane Grafting to Polyethylene Step

$ (TMe Peroxide g OMe
—_— )
\ * \«’Sif‘“‘OMe Heat ‘ S‘ia_,
%/ - g el *  Grafting reaction in the
¢ e e extruder (140-240 oC)
) e L/D of Extruder >30
\ Silane-grafted
/ Polyethylene /} Polyethylene

2 Crosslinking Step of Silane Grafted PE in the
Presence of Moisture

o §I—=0Me /—V\fﬁ
MeQ / | |
) ME(:‘J.I Catalyst MeO"""”)JSI__OME 5
MR, /
MeOIi H.,O — \
[ MeD h__‘__-‘\ _ “--..,__s,r IIIIII i
*  Crosslinks at temp 70-90 oC — g
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Product and Sales

MAIN' RAW MATERIAL CHEMTECH PRODUCT CABLE MANUFACTURER

LV cable insulation
up to 1KV

MV cable insulation
From 1KV to 24KV
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Products Brochure

XLPE FOR LOW AND MEDIUM VOLTAGE CABLE INSULATION

Mechanical and Electrical properties meet with IEC or NFC standard for XLPE insulation.

ChemTech Technology 1 step and 2 steps provides XLPE compound applied on low and medium insulation with outstanding properties. With additives's presentation such as metal
deactivator, processing aids and catalysts make better properties of XLPE insulation: high crosslinking rate, gloss, smooth surface and easy processing. ChemTech also guarantees

additive

GRADE
XLPE PROPERTIES MEDIUM LOW VOLTAGE
VOLTAGE
2 Steps 1 Step
Item Test Items Test Method | Unit | Spec. LS243NTA LS210NTA | LS211NTA | LS240NTA | LS220NTA | LS212NTA LS121NTA
1 Density (Base resin) ASTM D-1505 | g/cm? - ~0.92
2 Elongation At Break IEC 60811-1-1 % Min.200 485 552 525 515 528 540 560
3 Tensile Strength IEC 60811-1-1 MPa | Min.12.5 > 20
After ageing (135°C, 168 hrs.)
4 Change of Elongation IEC 60811-1-2 % +25 -9 -12 -15 -10 -8 -15 -18
5 Change of Tensile Strength| IEC 60811-1-2 % +25 14 10 9 15 17 10 17
Hot Set Test (200°C, 0.2 MPa, 15 min.)
6 Elongation under load IEC 60811-2-1 % Max.175 20 65 45 25 65 25 20
7 Elongation after cooling IEC 60811-2-1 % Max.15 -11 -5 -10 -10 -10 -10 -15
Electrical Properties
8 Dielectric Strength IEC 60243 KV/mm - 30 - 35
9 Dielectric Constant (50 Hz)[ IEC 60250 = > 1.7-1.8
10 Volume Resistivity (1 kV) IEC 60093 Q.cm - > 1.0x10"
Cable with
i Cable with Big size and ) Cable with .
. . Medium voltage . . thickness over X Thickness 0.5 mm .
Recom mended apphcatlons up to 24 kV thickness small size of B T = thickness O All sizes of cable
< 1.5 mm cable < 1.5 mm
2.0 mm
Contains
Meet NFC
1 Fast curing Good surface 33_209 Fast curing metal Gloss surface, Easier processing T =
BenefltS Sta;dard deactivator fast curing '. ’J

3




LS210NTA, LS212NTA and Benchmark product(VN)

Process condition:

. . . . oo q Shrinkage
Grade /D Screw dia. | Size of czable Thickness CMB | Screw speed Line speed | Temperature conodltlon (with torch) Gloss level |Immerse cure @ 90°C
(mm) (mm?) (mm) | (%) (rpm) (M/m) °c) P
LS210NTA 19 20.2 150-159-159-164-172-178-184-300 % 1
LS212NTA | 55 | 190 95 1.7 45 18.9 213 149-159-157-164-172-177-180-287 o 0.75
Benchmark
(VN) 19 20.4 150-159-157-164-172-177-180-294 R 0.75
Test results Immerse cure
Test on sample cable
150 3
LS210NTA LS212NTA Benchmark (VN) =@—L5210NTA
Immerse cure @ 90 °C (hour) 2 100
Hot (%) | Set (%) | Hot(%) | Set(%) | Hot(%) | Set (%) ?g —=@=15212NTA
£ 50
2 82.5 10 115 1.25 100 5 0— Benchmark(
4 67.5 5 825 5 67.5 3.75 0 VN)
2 4 6 8
6 66.25 0 77.5 1.25 62.5 0 )
Time (Hour)
8 57.5 0 75 3.75 60 1.25
; LS210NTA LS212NTA Benchmark (VN .
Ambient cure (day) A irEs e0) Ambient cure
Hot (%) | Set (%) | Hot(%) | Set(%) | Hot(%) | Set (%)
a4 170 10 90 15 140 20 180
1
5 159 7.5 67 12.5 112.5 | 8.75 1?8
6 125 5 55 10 85 5 120
7 110 5 49 10 77.5 5 % 1:8 —@—15210NTA
8 109 2.5 44 6.25 75 2.5 T LSO IINTA
11 92.5 2.5 32 3.75 72.5 1 0
12 Out of sample 27 1.25 62.5 0 20 =@ Benchmark VN
0

S
(o]
[e)}
|
oo
~

Time(Day)

Internal Use Only Do not Distribute




Thickness and curing time

Grade 3.5 mm 5 mm
Force cure Ambient cure Force cure Ambient cure
(hour) (day) (hour) (day)
Medium voltage| LS243NTA 5 10 10 21
1 mm 2 mm
LS210NTA 2 6 8 15
LS220NTA 2 6 8 15
LS211NTA O 2 4 8 15
Low voltage
LS240NTA 1 2 4 8
LS212NTA 0.5 1.5 2 6
LS121NTA 1 2 4 8

(*) LS21INTA is accordance with NFC 33 209

Internal Use Only Do not Distribute

standard, the other grades are accordance with




Surface
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Product Application

Grade Application

LS 243 NTA Medium Voltage Insulation up to 24KV, Fast curing

LS 210 NTA Low Voltage Insulation - Cable with thickness < 1.5 mm, Good surface

LS 211 NTA Low Voltage Insulation — Meet NFC 33 — 209 Standard (higher spec. than IEC)

Low Voltage Insulation — Fast Curing and suitable for wall thickness from over 1.5 to ~2
mm

LS 240 NTA

LS 220 NTA Low Voltage Insulation — Cable with thickness < 1.5 mm, Contains Metal deactivator

LS 212 NTA Low Voltage Insulation — Thickness from 0.5-2.0mm with gloss surface, fast curing

LS 121 NTA Low Voltage Insulation — One step grade, easier processing

Internal Use Only Do not Distribute




Application

XLPE Insulation

Low Voltage and Medium Voltage
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Application of XLPE

1. XLPE Insulation for Power Cable

* Low VoIt (<1kV)
* High Volt (33/45-132 kV)
« Extra High Volt (>132 kV)
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Packaging

« Packed in 25kg paper/PP bag consisting of:
» 23.75 Kg Material A in vacuum sealed aluminum bag
» 1.25 Kg Material B in small aluminum bag

Internal Use Only Do not Distribute



570 kg / box
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Customer name list
Vietnam

@BCC

BANGKOK CABLE CO., LTD.

g X = R
LUCKY STAR @ %Be;es
@

> Ir'sic

www.koryocable.co.kr 212 M

65 BYECRBTES e \lexans
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<S> Draka sy camses Livined Distributors of Plastics Raw Materials
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Wires and Cables




Certificated

ISO 9001 - Surveillance

bsi.
Certificate of Registration

QUALITY MANAGEMENT SYSTEM - 1SO 9001:2015

By Rayal Chanter

This is to certify that: CHEMTECH CQ,, LTD,
D_84_CN, My Phuoc 3 Industrial Park,
Ben Cat Town,

Binh Duong Province,

Vietnam
Holds Certficate Number: FM 702823

and aperates a Quality Management System the
fodowing scops:

The manufocture and supply of crossiinked polyethylene (XLPE).

For and on behal of BSI.
Chis Cheuing, théad of Compliance & Risk - ASi Paciic
Original Registration Dale: 2019-02-28 Effective Date: 2019-02-28
Latest Revision Date: 2019-02-28 Expiry Date: 2022-02-27
Pages 100 1
E & ks _making excellence a habit™

g
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ISO 14001 — Re-Certificate

ISO 45001 - Re-Certificate

bsi. ® &

Certificate of Registration

ENVIRONMENTAL MANAGEMENT SYSTEM - ISO 14001:2015

This is 10 certify that: CHEMTECH CO,, LTD.
Lot D-BA4-CN, My Phiuoc 3 Industrial Park,
Ben Cat Town,
Binh Duong Province,
Vietnam

Holds Cestificate Number. EMS 623288
and ogerates an Environmental Management System which complies with the recuisements of 150 14001:2015 for
the follawing szope:

supply of crosslinked XLPE).

For and on behalf of BSI

Chris Cheung, Head of Comphance & Risk - Asia Pacfic

Griginal Registration Date: 2015-02-08 Effective Date: 2021-02-08
Latest Revision Date: 2021-01-29 Expiry Date: 2024-02-07
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.making excellence a habit.
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