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INTRODUCTION

Khéi dau tir mot day chuyén san xuét duy nhat vao
nam 1998, dén nay Ba An da tr& thanh mét thwong
hiéu I&n manh va gilr virng vi tri tién phong trong linh
virc san xuat ong nhwa HDPE trén thi trwdng.

Vé&i mong mudn gop phan tao dwng nhirng thanh phé
khdong day, mang lai sy an toan - an tam - an thinh
cho cong déng va my quan dé thi, Ba An tw tin dong
hanh cung khach hang trién khai cac giai phap ha
ngam tai Viét Nam va cac nwoc khac trén thé gici;
cung cép t6i khach hang cac dong san phdm: Ong
nhwa xoan HDPE, Ong nhwa phing HDPE, Ong
nhwa t6 hop, Ong microduct va cac phu kién déng
bd dap (rng moi yéu céau thi céng.

Trai qua hon 20 ndm phat trién, véi nd lwc khong
nglrng nghi trong viéc cai tién quy trinh san xuat,
nang cao chat lwong san phadm va bao vé moi
trwérng, Ba An tw hao véi cac san phdm chat lwong,
ludn dat chuan va kién quyét gitr ving gia tri cot 16i
cta Ba An - T.RUS.T - SU TIN TUONG trong
chang dwong tiép theo.

GIOI THIEU CHUNG

Starting from a single production line in 1998, Ba An
has now become a strong brand and a pioneer in the
market of HDPE plastic pipe production.

With the desire to contribute to the creation of wireless
cities, bringing safety - peace of mind - prosperity to
the community and urban beauty, Ba An confidently
accompanies customers in implementing underground
solutions in Vietnam and worldwide; customers are
provided with product lines: HDPE flexible pipes,
HDPE straight pipes, corrugated pipes, microduct
pipes and synchronous accessories to meet all
construction requirements.

After 20+ years of development, with continuous
efforts in improving production processes, enhancing
product quality and protecting the environment, Ba
An is proud of its quality and up to standard products.
In the upcoming journey, Ba An is determined to
maintain T.R.U.S.T, the company’s core values.
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QUY MO NHA MAY
FACTORY SCALE

« Téng s6 nha may: 06 nha may trai dai trén toan
quéc (Quang Ninh, Péng Van, Pa Nang, Nha
Trang, Dong Nai & Cu Chi) va 02 nha may tai
Myanmar.

+ Téng dién tich nha xwdng: hon 100.000m?>.

« Téng day chuyén san xuét: 70 day chuyén san
xuat cac loai 6ng nhwa va phu kién.

+ 8an lwgng hang nam: hon 35.000.000 mét éng
nhwa cung ng ra thi trwdng Viét Nam va cac
nwéc cac khac trén thé gidi.

* Ty lé don hang dung han: dap ng hon 99%.

S& hiru hé thng Nha may dwoc dau tw vai quy mo

I&n va hién dai trai dai trén toan qudc va tai Myanmar,

Ba An c6 kha nang cung tng san pham voi khoi

lwong 1&n va chat lwong dat chuén.

» Total number of factories: 06 factories nationwide
(Quang Ninh, Dong Van, Da Nang, Nha Trang,
Dong Nai & Cu Chi) and 02 factories in Myanmar.

+ Total factory area: more than 100.000m>.

« Total production lines: 70 production lines of all
kinds of plastic pipes and accessories.

e Annual output: more than 35.000.000 meters of
plastic pipes supplied to the Vietnamese market
and other countries around the world.

¢ On-time order rate: more than 99%.

Owning a system of large-scale and modern factories
nationwide and in Myanmar, Ba An is capable of
supplying products in large quantities and with
standard quality.




NHA MAY QUANG NINH
Dia chi: Khu Nam Trung, Phwdng Nam Khé, Thanh phé Uéng Bi, Tinh
Quang Ninh.

QUANG NINH FACTORY
Address: Nam Trung Area, Nam Khe Ward, Uong Bi City, Quang Ninh Province.

NHA MAY PONG VAN
Dia chi: Pwong D3, Khu cong nghiép Bong Van I, Phwong Déng Van, Thi xa
Duy Tién, Tinh Ha Nam.

DONG VAN FACTORY
Address: D3 Street, Dong Van I Industrial Zone, Dong Van Ward, Duy Tien
Town, Ha Nam Province.

NHA MAY DA NANG
Dia chi: Puwdng s6 10, Khu Coéng nghiép Hoa Khanh, Phworng Hoa Khanh
B&c, Quan Lién Chiéu, Thanh phé Da Nang.

DA NANG FACTORY
Address: No. 10 Street, Hoa Khanh Industrial Zone, Hoa Khanh Bac Ward,
Lien Chieu District, Da Nang City.

NHA MAY NHA TRANG
Dia chi: Xa Cam An Nam, Huyén Cam Lam, Tinh Khanh Hoa.

NHA TRANG FACTORY
Address: Cam An Nam Commune, Cam Lam District, Khanh Hoa Province.

NHA MAY DONG NAI
Dia chi: Xa Xuan Phu, Huyén Xuan Loc, Tinh Déng Nai.

DONG NAI FACTORY
Address: Xuan Phu Commune, Xuan Loc District, Dong Nai Province.

NHA MAY CU CHI ,
Dia chi: S6 2, dwong 534, Ap Canh Ly, Xa Nhuan Bac, Huyén Cu Chi,
Thanh phé H6 Chi Minh.

CU CHI FACTORY
Address: No. 2, 534 Street, Canh Ly Hamlet, Nhuan Duc Commune, Cu Chi
District, Ho Chi Minh City.

NHA MAY MYANMAR
Dia chi: Khu cong nghiép Myaung Dakar Steel, 134 Thi trdn Hmawbi,
Yangon, Myanmar.

MYANMAR FACTORY
Address: Myaung Dakar Steel Industrial Zone, 134 Hmawbi Township,
Yangon, Myanmar.

NHA MAY SAN XUAT MA KEM NHUNG NONG TAI MYANMAR
Dia chi: Khu dat s6 59, Khu céng nghiép Myaung Dakar Steel, Thi tran
Hmawbi, Yangon, Myanmar.

HOT-DIP GALVANIZING PRODUCTION FACTORY IN MYANMAR
Address: Plot No. 59, Myaung Dakar Steel Industrial Zone, Hmawbi Township,
Yangon, Myanmar.




SAN PHAM CUA BA AN
BA AN PRODUCTS

((

BA AN HDPE FLEXIBLE PIPES (BFP) BA AN HDPE STRAIGHT PIPES (BSP)

BA AN CORRUGATED PIPES (BCP) BA AN MICRODUCT PIPES (BMP)
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GIOI THIEU
INTRODUCTION

(5ng nhwa xodn HDPE Ba An (BFP) Ia san phdm
chuyén dung bdo vé cap dién va cap vién théng
dwoc san xuat bdng nguyén liéu HDPE trén day
chuyén céng nghé hién dai phu hop tiéu chuén
ISO 9001:2015 va 14001:2015.

San pham cung trng ra thj trwdng trai qua quy trinh
kiém soat chat lwgng chat ché phu hop véitiéu chuén
Viét Nam va Quéc té (TCVN 7997:2009, TCVN
8699:2011, KS C 8455:2005, JIS C 3653:1994).

Bang 1/ Table 1

Ba An HDPE flexible pipes is a specialized product
for protecting electrical and telecommunications
cables produced with HDPE materials, on a modern
technological line in accordance with ISO 9001:2015
and 14001:2015 standards.

The products supplied to the market undergo a strict
quality control process in compliance with both
Viethamese and International standards (TCVN
7997:2009, TCVN 8699:2011, KS C 8455:2005,
JIS C 3653:1994).

So sanh éng nhwa xoan HDPE Ba An véi cac loai 6ng khac

Compare the BFP with other types of pipes

Chi tiéu
Indicator bién ap Tinh trang sau
danh thing  khi bi nén bep
Loai 8ng Breakdown Flat-pressed
) voltage
Pipe type
Ong thép Dan dién Bep vinh vién
Steel pipes Conductor Permanently flat
Ong nhya thang
PVC &
. 10 KV Ve
Straight PVC Broken
pipes
. . Dan hoi, khoi
Ong nhya xoan phuc 90% nguyén
HDPE Ba An 40 KV dang
Ba An HDPE Resilient, resored
Flexible Pipes to 90% of the

original shape

T e
g

Anh hwéngméi  Kha nang thi
trwong cé hoat  cong trong dia Dc? dai
tinh héa hoc hinh phtrc tap toi da
Exposed to Practicability Maximum
chemical active in unfavorable length
environment conditions
Bi an mon, gi Khoé 6m
Corroded, rusted Difficult
Gion, dé v& Kho
Brittle, easily Difficult 6-10m
broken
it bi &nh huéng 3
ctia ldo hoa De o
Less affected by Easy ’
ageing




/<<<<<</ LU DIEM CUA ONG NHL'A XOAN HDPE BA AN
S\ A\ ADVANTAGES OF BA AN HDPE FLEXIBLE PIPES

TiNH NANG VUOT TROI CUA SAN PHAM
SUPERIOR FEATURES OF THE PRODUCT

&

&

& J -

J

Khé nang chiu dwoc tac dong clia hoa chéat va nhiét  Kha nang chéng an mon va tac dong khac nghiét ctia

dé cao. thoi tiét.

Resistant to chemicals and high temperatures. Corrosion-resistant and able to withstand harsh
weather conditions.

N J U

Kha nang chiu nén cao. An toan khi xay ra dong dat, sut lan...

High compression strength. Safe in the event of earthquakes, subsidence, etc.
( I

Tiét kiém tai nguyén: san pham dat chuén chat lwong
vGi lwgng nguyén liéu dau vao it hon.

Resource efficiency: quality product with less input
material.

ONG NHWA XOAN / FLEXIBLE PIPES

.
L




LU DIEM CUA ONG NHU'A XOAN HDPE BA AN
ADVANTAGES OF BA AN HDPE FLEXIBLE PIPES

NANG CAO HIEU QUA KINH TE CUA DU’ AN
ENHANCES THE PROJECT’'S ECONOMIC EFFICIENCY

. J

. J

Cho phép bé tri khoang cach gilra cac hé ga xa hon.

Allows for greater spacing between manholes.

Tiét kiém chi phi I&p dat: rut ngan thai gian thi cong,
nhan cdng.

Reduces installation costs: shortens construction
time and labor.

- J

J

Nang céap, cai tao va bao dwdng cap ngam don gian
voi chi phi thap.

Simple and low-cost upgrading, renovating, and
maintaining of underground cables.

Giam thiéu chi phi quan ly va van hanh cta dw an.

Minimizes project management and operational
costs.
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LU DIEM CUA ONG NHU'A XOAN HDPE BA AN
ADVANTAGES OF BA AN HDPE FLEXIBLE PIPES

THUAN TIEN TRONG QUA TRINH THI CONG
CONVENIENCE DURING CONSTRUCTION

. N N
N\ _/ . J
Udn Iwon theo moi vat can/ dia hinh. Thi céng ludn, kéo cap dé dang.

Bends around obstacles and terrain. Easy to thread and pull cables.

s e A
N N\ y,

ONG NHWA XOAN / FLEXIBLE PIPES

.
L

Han ché& méi ndi (6 dai lién tuc c6 thé Ién t&i 1.000m).

Minimizes joints (continuous length can be up to
1.000 meters).

Thuan lgi khi ndng cép, cai tao va bao duwéng cap
ngdm: Khéng can dao dwong, via hé; dé dang bd
sung/ thay thé cap vao 6ng déat san.

Facilitates upgrading, renovating, and maintaining
underground cables: No need to dig roads or
sidewalks; easily add or replace cables in pre-
installed pipes.

1L




QUY CACH SAN PHAM
PRODUCT SPECIFICATIONS

(L

6ng nhwa xoédn HDPE Ba An duwoc san xudt bdng  Ba An HDPE flexible pipes are manufactured from
nguyén liéu HDPE v&i bé mat san phdm nhén bong,  HDPE material with a smooth surface, uniform color
mau sac déng nhat, khéng mui. and no odor.

Quy céach san phdm dwoc néu trong bang dudi day: Product specifications are listed in the table below:

Bang 2/ Table 2

Pwéng Chiéu daitiéu Bankinh  Dwéng kinh ngoai
' kinh bwong chuan 9ﬂa uén }6i va chiéu cao cua
Stt Loaiong ngoai kinhtrong Buwécren cudn 6ng thiéu cudn 6ng
No. Pipe size Outer Inner Pitch Standard Minimum Standard outer
diameter  diameter ( mm) length per coil bending  diameter and height
(D1/ mm)  (D2/ mm) (m) radius (mm) of coil (m)
1 BFP25 32120 2520 8+0,5 200 90 0,85 x 0,45
2 BFP30 40120 3020 10+ 0,5 200 100 1,05 x 0,45
3 BFP40 50+20 4020 13+0,8 200 150 1,26 x 0,45
4 BFP50 65+20 50+2,0 17 +£1,0 100 200 1,17 x 0,45
5 BFP65 85+25 6525 21+£1,0 100 250 1,40 x 0,70
6 BFP72 95+30 72%3,0 22+1,0 100 300 1,40 x 0,75
7 BFP80 105+30 8030 25+1,0 100 300 1,55x 0,75
8 BFP90 112+4,0 90z%4,0 28+1,0 100 350 1,60 x 0,80
9 BFP 100 130+4,0 1004, 30+£1,0 100 400 1,70 x 0,85
10 BFP125 160+4,0 125140 38+1,0 100 400 2,05x0,93
11 BFP150* 188+4,0 150+4,0 45115 50 500 2,00 x 0,77
12 BFP150 195+4,0 150+4,0 45+1,5 50 500 2,00 x 0,77
13 BFP160* 200+4,0 160+4,0 50+ 1,5 50 500 2,18 x0,77
14 BFP160 205+4,0 160+4,0 50+1,5 50 500 2,18 x0,77
15 BFP175 230+4,0 175+4,0 55+£15 50 600 2,30x0,91
16 BFP200 260+4,0 200+4,0 60+1,5 50 750 2,40 x 0,91
17 BFP250 320+50 250+5,0 70+£15 30 850 2,80 x 0,91

* San pham co thé san xudét riéng theo yéu cau cua quy khach hang.
* The product can be manufactured according to customer’s request.

Chon duwong kinh trong éng > 1,5 lan dwong kinh  The inner diameter of the pipe should be at least 1,5
ngoai cla cap dién va > 2 lan cla cap théng tin. times the outer diameter of the electrical cables and
2,0 times of the communication cables.

12



DON V| TIEU CHUAN SAN PHAM GIAO HANG
STANDARD UNIT FOR PRODUCT DELIVERY

Bang 3/ Table 3 .
Ong nhya xoan HDPE Ba An duoc déng géi theo don vi tiéu chudn dé giao hang, bao gém:
The BFP are packaged in standard units for delivery, each of them includes:

Hang muc C6/Khdéng Sé lwong
Category Yes/No Quantity
. D6 dai tiéu chudn clia mét cudn éng BFP (trang 12) & Do dai tiéu chuén
Standard length of a roll of BFP (page 12) Standard length
. Cudn 6ng cé sdn day méi bén trong, bang thép ma kém, bén Dai hon chiéu dai 6ng
ngoai boc nhwa PVC o 2-5%
A PVC-covered galvanized steel pilot wire readily provided 2 - 5% longer than
inside the BFP coill BFP length
. Day budc cudn éng béng nylon & Tiéu chuin
Nylon cords binding the BFP coil Standard
. Nap bit g
= o 01 chiéc/pcs
Pipe caps
. M3 0 ,
a.ng song & 01 chiéc/pcs
Joint sleeve
. Tem nhan déng goi san phdm & 01

Packaging documents

ONG NHUA XOAN / FLEXIBLE PIPES
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CHU THICH HINH VE
NOTES
1. Mang song/ Joint sleeve 9. Day moi/ Pilot wire
2. Con thu/ Reduction connector 10. B ré nhanh chir Y/ Y-shaped connector
3. Nap bit/ Pipe cap 11. Kep BFP/ BFP clamp
4. Nut loe/ Bellmouth 12. Nut cao su choéng tham/ Waterproof cap
5. Mat bich chéng tham/ Waterproof cover 13. Ong néi kiéu H/ H-type sleeve
6. Mang ndi composite/ Composite connector 14. Qua test/ Test rod
7. Mang ndi nhya/ Plastic connector 15. Bang keo SVP/ SVP tapes
8. Goi do/ Buffer 16. Bang canh bao co6 cap ngam/ Warning tape

114
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DANH MUC PHU KIEN
ACCESSORIES

Bang 4/ Table 4

Hinh anh
Picture

W
st
A

STT Tén
No Name

Mang sbng
Joint sleeve

Con thu

Reduction
connector

N&p bit
Pipe cap

Nut loe
Bellmouth

IS

Mat bich
chong tham
Waterproof

cover

Mang néi
composite

Composite
connector

Mang néi
nhya

Plastic
connector

Géi d&
Buffer

9 Day moi
Pilot wire

M3 san pham
Product code

MS

CT

NB

NL

MB

MNC

MNP

GD

DM

Muc dich str dung
Purpose of use

N&i thang 6ng BFP
To connect BFP straight

N&i cac 6ng BFP c¢6 kich
thwée khac nhau

To join BFP with different
sizes

Ngan ngtra di vat lot vao
dwong 6ng BFP trong qua
trinh van chuyén va lwu kho

To prevent foreign matter
from entering BFP during
transportation and storage

Béo vé cap khi ludn vao 6ng BFP
To protect cables when pulling
them in the BFP

Ngan ngtra nuéc thdm nhap
To prevent water infiltrating

N&i 6ng BFP dung cho dwong
cap cao thé 110-220kV

To connect BFP used for
110kV-220kV electrical cables

N&i thadng cac éng BFP cling
kich c&

To join the same
BFP size

Gilr c6 dinh, tao khoang céch
gilra cac dwong 6ng
To support and maintain
distances between conduits

Kéo day keo cap qua
dwdng 6ng

To draw cable-pulling wires
through BFP conduits

151

Chat liéu
Material

Nhwa HDPE
HDPE Plastic

Nhwa HDPE
HDPE Plastic

Nhwa HDPE
HDPE Plastic

Nhwa HDPE
HDPE Plastic

Nhwa HDPE
HDPE Plastic

Cao su &
Composite

Rubber &
Composite

Nhwa HDPE
HDPE Plastic

Nhwa HDPE
HDPE Plastic

Thép ma kém

boc nhwa hoac

cap ma kém
boc nhwa

Plastic-coated

galvanized
steel or
plastic-coated
galvanized
cable
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DANH MUC PHU KIEN
ACCESSORIES

Bang 4/ Table 4

STT Tén M3 san pham Muc dich str dung Chat liéu Hinh anh
No Name Product code Purpose of use Material Picture
B6 ré nhanh Chia dwdng 6ng BFP thanh
10 chir Y RN hai dwong ré nhanh Nhwa HDPE
Y-shaped For dividing a BFP conduitinto  HDPE Plastic ;
connector two conduits
;4 KepBFP KE L&p 6ng BFP véi ta dién Nhya HDPE s
BFP clamp To join BFP with panel boxes = HDPE Plastic
Ngan ngtra nwoc lot vao khi
Nut cao su ong BFP dwoc gan vao ho ga
chéng tham hoac dwoc lap dat ngoai troi Cao su
12 Waterproof NC To prevent water entering Rubber
cap when BFP are fixed to a
manhole or when installed
outdoor
Ong néi NGi 6ng BFP voi cac loai
13 kiéu H NH ong khac Nhwya HDPE
H-type To connect BFP with HDPE Plastic ;
sleeve other pipes '
Kiém tra d6 thang va do thong
14 Qua test QT thoang cua dwong f)ng Thép mg kém o =
Test rod To check BFP conduits for Gavanized
straightness and internal void steel
Lam kin cac méi néi dwong —
5 ong BFP/ Bang cao su non
Bang keo (S)/ Baéng cao su lwu héa (V)/  Nhwa PVC va -
. SVP e Bang PVC chiu nwoc (P) cao su £
SVP tapes To seal joints in BFP conduits/ PVC and :
Rubber sealing tape (S)/ rubber
Vulcanized rubber tape (V)/ m
Waterproof PVC tape (P)
Bang canh D& canh bao c6 due . 3
b0 c6 CAp € canh bao c6 duong cap oo
16 ngm BCB dién di bén duw¢i Nhwa PP 8 =
Warnin To warn that there are Polypropylene ’
tape 9 electrical cables below

16
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ONG NHWA XOAN / FLEXIBLE PIPES

MANG SONG
JOINT SLEEVE

Bang 5/ Table 5 Bon vi/ Unit: mm

.
L

Loai / Type

Masan BDwong kinh

phdam  danh nghia D1 D2 L

Product Nominal

code diameter (D)

MS-25 25 352 29+ 2 705

MS-30 30 45+ 3 36+3 755

MS-40 40 55+3 46 + 3 100+ 5

MS-50 50 70+3 57+3 125+ 5

MS-65 65 90+3 75+3 150+ 5

MS-72 72 100 £ 3 80+3 160 £ 5
D1 D2 MS-80 80 1153  94+3 17545

MS-90 90 120+ 3 100+ 3 2005

L MS-100 100 145+ 4 110+ 4 2155

MS-125 125 175t 4 140+ 4 2355

MS-150 150 2005 1655 275+ 10

MS-160 160 2255 1805 300 + 10

MS-175 175 2505 2105 330+ 10

MS-200 200 270 £ 6 220+ 6 300 + 10

MS-250 250 3306 268 £ 6 350 + 10

CON THU
REDUCTION CONNECTOR

Bang 6/ Table 6

DPwong kinh danh nghia

M3 san pham Nominal diameter
Product code

D1 D2

CT-80-50 80 50

CT-100-50 100 50

CT-100-80 100 80
D1 “ \ D2 CT-125-100 125 100
CT-150-50 150 50

17




NAP BIT

PIPE CAP
Bang 7/ Table 7 Bon vi/ Unit: mm
Loai / Type
Ma san Dwong kinh
pham  danh nghia D1 D2 L
Product Nominal
code diameter (D)
NB-25 25 35+2 29+2 755
NB-30 30 45+ 3 36+3 805
NB-40 40 55+ 3 46+ 3 1055
NB-50 50 70+ 3 57+3 1305
NB-65 65 90+3 75+ 3 160+ 5
NB-72 72 100 £ 3 803 1705
D1 | D2 NB-80 80 115+ 3 94+3 1855
NB-90 90 120+ 3 100+ 3 2105
L NB-100 100 145+ 4 110+ 4 225+5
NB-125 125 175+ 4 140+ 4 250+ 5
NB-150 150 200+ 5 1655 290+ 10
NB-160 160 225+5 1805 315+ 10
NB-175 175 2505 2105 350+ 10
NB-200 200 270+ 6 220+ 6 320+ 10
i NB-250 250 330+6 268 + 6 375+ 10
NUT LOE
BELLMOUTH
Loai / Type
Masan BDwong kinh
phdam  danh nghia D1 D2 L
Product Nominal
code diameter (D)
NL-25 25 35+2,0 20+2,0 35+2,0
NL-30 30 50+ 2,0 26+2,0 55+ 2,0
NL-40 40 60+2,0 30+2,0 55+ 3,0
NL-50 50 80+3,0 45+3,0 60+ 3,0
NL-65 65 90 + 3,0 55+ 3,0 80+3,0
NL-80 80 110+£3,0 70x3,0 85+ 3,0
D2 y NL-100 100 145+4,0 90+4,0 1104,
NL-125 125 175+4,0 110+£4,0 130%4,0
NL-150 150 185+4,0 135+4,0 160+4,0
L NL-175 175 235+50 160+50 195+5,0
NL-200 200 265+50 175+50 195+5,0
NL-250 250 305+6,0 230+6,0 230%6,0
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MAT BiCH
COVER

Bang 9/ Table 9 Pon vi/ Unit: mm

Loai / Type

ONG NHUA XOAN / FLEXIBLE PIPES

= Masan Pwongkinh | x L H1 T D1 D2
LAa) - pham  danhnghia (4,00 (£4,0) (£20) (£4,0) (£4,0)
Product Nominal
L D2 D1 code  diameter (D)
MB-50 50 145x145 55 50 73 57
VAVAY I
WE{ MB-80 80 215x215 90 70 108 88
Hi MB-100 100 215x215 95 70 145 120
MB-150 150 230x230 97 70 208 170

MANG NOI COMPOSITE
COMPOSITE CONNECTOR

Bang 10/ Table 10 Bon vi/ Unit: mm
Loai / Type
_ Buwongkinh C& bu léng
Ma san pham danh nghia L w Bolt size
Product code Nominal
diameter (D)

MNC-175 175 350+10 360+ 10 12

MNC-200 200 420+ 10 360+ 10 12

MNC-250 250 500+ 10 435+ 10 12
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MANG NOI NHU'A
PLASTIC CONNECTOR

Bang 11/ Table 11 Pon vi/ Unit: mm

Loai / Type

BPuwong Chié
_ kinh danh ral'ne“ Chiéu dai Bu léng
Ma san phdm  nghia 9  Length(L) Bolts

Product code Nominal Width (W)
diameter
(D)
MNP-25 25 80+30 55+3,0
L MNP-30 30 90+3,0 65+3,0
> y MNP-40 40 110+3,0 75+3,0 M8
MNP- 135+ 4 105+ 4
blw 50 50 35+4,0 105+4,0
MNP-65 65 145+4,0 125+4,0
o] o]
MNP-80 80 160+4,0 145+4,0
MNP-100 100 190+ 5,0 185%5,0
MNP-125 125 235+50 210+5,0
M12
MNP-150 150 250+ 5,0 265%6,0
MNP-200 200 350+6,0 295+5,0
MNP-250 250 410+6,0 350%6,0

GOI bO
BUFFER

Bang 12/ Table 12 Bon vi/ Unit: mm

M3 san pham

A Product code B i a
GD-80 53+2 55+2 60 +2 134 £+ 2

" GD-100 66 + 2 72+2 95+2 192 £ 2
GD-125 81+2 872 95+2 245+ 2

GD-150 99 +2 105+ 2 98 £ 2 245+ 2

. GD-160 102+2 108+2 98 £ 2 245+ 2
GD-175 1M7+2 1232 1152 310%2

GD-200 132+2 138+2 1156+2 3402
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DAY MOI
PILOT WIRE

Day moi/ Pilot wire

BO RE NHANH CHI Y
Y - SHAPED CONNECTOR

ONG NHWA XOAN / FLEXIBLE PIPES

Bang 13/ Table 13

Puwéng 6ng (*) Day méi
Conduit Pilot wire
BFP 25 + BFP 100 1,0/1,7 mm
BFP 125 1,7 /2,3 mm
BFP 150 + BFP 250 2,0/3,2mm
Lwu y:

(*) Méi loai ddy méi duroc ding cho céc loai 6ng khéc nhau theo tiéu
chuén cua nha san xuét.

Note:
(*) Each types of pilot wires are used for different types of pipes in accor-
dance with the manufacturer’s standards.

Bang 14/ Table 14 Pon vi/ Unit: mm
Loai / Type
DPwong kinh L1 L Bulong
Ma san phdm  danh nghia Bolts
Product code Nominal
diameter (D)
RN-30 30 60+50 180%5,0
RN-50 50 80+5,0 255+5,0
M8
RN-65 65 60+50 270+5,0
RN-80 80 100+ 5,0 350+5,0
RN-100 100 100+5,0 310+5,0
M12
RN-150 150 170+ 5,0 510+5,0

210
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KEP BFP
BFP CLAMP

Bang 15/ Table 15

Pon vi/ Unit: mm

M3 san pham
Product code

KE-25
KE-30
KE-40
KE-50
KE-65
KE-80
KE-100

Pwong kinh

danh ngh
Nominal
diameter (

25
30
40
50
65
80
100

ia

D)

Vong dém
Bushing
D1 L1
55+ 2 1312
55+ 2 1312
70+3 1312
72+3 13+3
92+4 15+3
108 + 4 15+ 3
142+ 4 15+ 3

NUT CAO SU CHONG THAM

WATERPROOF

CAP

Ong néi Pwéng kinh 16 trén
Connecting pipe ta dién
Hole diameter on
D2 L2 electrical cabinet
402 905 44
42 +2 855 45
55+3 100+ 5 60
60 +3 135+ 5 64
744 140+ 5 80
89+4 165+ 5 95
122+ 4 165+ 5 128
L2 L1
D2 D1

Pon vi/ Unit: mm

Bang 16/ Table 16

Ma san pham  Dwéng kinh danh nghia
Nominal diameter (D)

Product code
NC-25
NC-30
NC-40
NC-50
NC-65
NC-80
NC-100
NC-125
NC-150
NC-175
NC-200
NC-250

25
30
40
50
65
80
100
125
150
175
200
250

D1

35+2,0
40+2,0
55+2,0
65+2,0
80 +3,0
105+ 3,0
130+ 4,0
160 £ 4,0
185+ 5,0
235+5,0
265+6,0
330+6,0

22

L

65+2,0
65+2,0
75+£20
90+2,0
125+3,0
125+ 3,0
160 + 4,0
175+4,0
210+ 5,0
250+5,0
285+6,0
310+ 6,0

D2 Ds
20£2,0 82,0
25120 8+£2,0
35+2,0 10+ 2,0
42+ 2,0 10+ 2,0
55+ 3,0 10+ 3,0
75+ 3,0 20+ 3,0
90 +4,0 22+40
110+ 4,0 22140
140+ 5,0 25+5,0
150 £ 5,0 30+5,0
160 £ 6,0 30+6,0
175+£6,0 30+6,0

YA
D1 |D2
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ONG NOI KIEU H
H-TYPE SLEEVE

Bang 17/ Table 17

Kich thwéc co ban ctia 6ng ndi kiéu H
Basic dimensions of H-type sleeves

M3 san pham
Product code
NH-30-34
NH-50-42
NH-50-50
NH-50-60
NH-50-63
NH-65-60
NH-100-110
NH-125-110
NH-150-140
NH-150-160
NH-175-180
NH-175-225
NH-200-200
NH-200-225
NH-200-250

NH-250-250

45+ 3,0
70 +£3,0
70+3,0
70+£3,0
70 +3,0
90 £ 3,0
145+ 4,0
180 £4,0
200+ 5,0
200+5,0
250+5,0
250+5,0
275+6,0
275+6,0

275 +6,0

330+6,0

Phan 6ng xoan

Flexible pipe portion

D,
36 +3,0
57 +3,0
57 +£3,0
57 +3,0
57 £3,0
75+ 3,0
110+ 4,0
144 £ 4,0
164 £ 5,0
164 + 5,0
20550
205+5,0
225+6,0
225+6,0
225+6,0

265+ 6,0

57 +£3,0
60 + 3,0
60 £ 3,0
60 £ 3,0
60 £ 3,0
70£3,0
120 £ 4,0
185+4,0
155 +£5,0
155 £ 5,0
190 £ 5,0
190 £ 5,0
250 +6,0
250 +6,0
250+6,0

290 +6,0

Phan 6ng phang

Bon vi/ Unit: mm

Chiéu dai téng

D1 | D2

Straight pipe portion Total length
D, L

36+3,0 105+ 3,0

44 £ 3,0 110+ 3,0

52 £ 3,0 110+ 3,0

62 £ 3,0 110 £ 3,0

65+ 3,0 110+ 3,0

62 £ 3,0 150 £ 3,0
114+ 4,0 250+ 4,0

114 £4,0 290 £4,0

114 £4,0 350 £4,0

164 £ 5,0 330+5,0
185+ 5,0 350+ 5,0
230+ 5,0 360 £ 5,0
205+ 6,0 420+ 6,0
230+6,0 430+ 6,0

255 + 6,0 450 £ 6,0
255+ 6,0 500 £ 6,0

\INININL
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GUIDE TO SELECTING BFP PIPES
IN CONSTRUCTION PROJECTS

HUONG DAN LA CHON ONG BFP
TRONG CAC CONG TRINH

Bang 18/ Table 18

Kich thwéc
ong
Pipe size

Mau sac
Color

Céng trinh nai
Surface installations

- Nén dung 6ng BFP
25, 30, 40, 50, 65,
80.

- Han ché dung éng
BFP 100 tr& lén.
Ong qua to sé lam
mat my quan.

- It is recommended
to use the BFP
with diameters of
25, 30, 40, 50, 65,
and 80.

. It is advisable to
avoid using the
BFP size with
diameters of 100 or
larger, as they can
detract from the
overall aesthetics.

Mau den va mau ghi

Black and gray

Cdng trinh ngdm
Underground
construction

-Poi voi cap dién,
duwong kinh trong
clia ng phai > 1,5
lan dwong  kinh
ngoai cla cap.

-DGi voi cap thong
tin, dwong kinh
trong cla o6ng >
2 lan dwong kinh
ngoai cla cap.

- Forelectrical cables,

the inner diameter
of the pipe must be
at least 1,5 times
the outer diameter
of the cable.

« For communication
cables, the inner
diameter of the pipe
must be greater
than or equal to
2 times the outer
diameter of the
cable.

Pa dang mau séc
(cam, den, ghi, vang,
d5...)

Various colors (orange,
black, gray, vyellow,
red...)

24

Cong trinh cap
trén cau
Cable installations on
bridges

- Duwong kinh trong
cta 6ng bang 1,5
lan dwong  kinh
ngoai cla cap.

- DEtranh anh hwéng
dén két cau bé téng
clia cdu, can nhac
duwdng kinh ngoai
cla 6ng, han ché
ong qua to.

- The inner diameter

of the pipe should
be 1,5 times the
outer diameter of
the cable.

- To avoid affecting
the concrete
structure of the
bridge, consider the
outer diameter of
the pipe, and avoid
using large pipe.

Mau cam

Orange

Céng trinh cap ngam

cao thé 110-220kV
110 - 220 kV cable
installations

Nén dung ong BFP
175 = BFP 250.

Should use the BFP
175 to BFP 250.

Mau cam

Orange
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S o
A - = Cong trinh cap Cong trinh cap ngam o
Céng trinh ndi C°Sr? dg:":‘ogr?:m trén cau cao thé 110-220kV 4
Surface installations grot Cable installations on 110 - 220 kV cable 4
construction . . . w
bridges installations -
. , e
+ Nut cao su chéng * Néap bit. *Mang s6ng hoac < Nap bit. ’§
tham. «Mang sdéng hodc Mang ndi nhwa . Mang ndi. <
- B3 2 5i néu can). . :
Bang keo SVP. m:'zmg noi. ) Lut o ) « Nt loe. I
0 Ke~p BFP. * Nut loe. b ~ + Bang keo SVP. ¢ZD
*H8n hop chdng «Nut cao su chdng *Ongkém. . G8i 45 o
tham. th:':\m. * Bang keo SVP. - Day méi.
. Bing keo SVP. ) « Qua test.
: :'r'frr‘n g el - Day kéo cap: Cap
am. thép boc nhwya >
Phu kién 14mm.
Accessories .
» Waterproof cap. * Pipe cap. - Joint sleeve or < Pipecap.
+ SVP tapes. . Joint sleeve or Plastic connector (if . Connector.
« BFP clamp. connector. necessary). « Bellmouth.
« Waterproof * Bellmouth. > Brellvie ity « SVP tapes.
compound. « Waterproof cap. * Galvanized pipe. - Buffer.
« SVP tapes. * SVP tapes. « Pilot wire.
» Waterproof * Test rod.
compound. * Cable-pulling wires
> 14 mm.

Ban kinh uén cong t6i thi€u ctia 6ng BFP Iwa chon theo gia tri twong (rng trong Bang 21.
The minimum bending radius of the BFP is selected according to the corresponding value in Table 21.

Bang 19/ Table 19

Ban kinh udn cong téi thiéu cua

Pwong kinh ngoai cia cap dién x . o
Outer diameter of electrical Or)g BFP. ) (72 - ong Sl : :
Suitable size of BFP Minimum permitted bending radius
cables (mm)
of BFP (mm)

<12 BFP 25 + BFP 30
12 + 25 BFP 40
25+40 BFP 50 + BFP 80

, ) Tham chiéu tai Bang 2.

40 +~ 50 BFP 80 - BFP 100 Refer to Table 2.
50 + 60 BFP 100 =+ BFP 150
60 + 85 BFP 150 = BFP 175
85 + 130 BFP 175 + BFP 200

Kha ndng udn cong ctia 6ng nhwa xoédn HDPE Ba An
(Rmin) dap (rng yéu cau cua Tiéu chuan IEEE 539-3.

The bending capacity (Rmin) of the BFP meets the

requirements specified in IEEE 539-3.
Tham khdo: Ban kinh uén cong theo tiéu chuan  Referto TCVN 7997-2009 for bending radius.

TCVN 7997-2009.
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HUONG DAN THI CONG
CONSTRUCTION INSTRUCTIONS

Can lam (v) va can tranh (x) khi l&p dat 8ng BFP
Dos (v) and don’ts (x) when installing BFP pipes

X Dubi 8ng bang cach lan cudn
ong BFP doc theo ranh. Khong
kéo, khéng dé 6ng bi xoan.

BFP coil should be extended
by rolling it along the trench.
Do not pull or twist the BFP.

( ) ( | Pay ranh phai bing phing
\/ // x // Dggfqnznl &ﬁ;@ min va dwoc nén chat.

O e T

6%%23%0 a‘i% The trench bottom should be

%Zczmpgoo%g@ leveled, and tightly compacted.

Khi 1ap, tranh lam véng dwong
ong.

Avoid making the BFP conduits
sagged or deformed during
trench filling.

DG cat vao géi d&. Khong dé
trwe ti€p 1én éng BFP.

Pour sand on buffers. Don’t
pour sand directly on the BFP.

Kiém tra xem trong éng c6 vat
la, 6ng co bi cong hay khong.

Check for anomalies inside
the BFP and whether the pipe
is bent or not.

26



<<<<<< HUONG DAN NOI ONG BFP BANG MANG SONG
NN AN INSTRUCTIONS FOR CONNECTING BFP WITH JOINT SLEEVES

ONG NHWA XOAN / FLEXIBLE PIPES

Céat phéng va vé sinh sach dau 6ng. Van hét c& mang séng
vao dau 6ng can ndi.

Cut the pipe flat and clean the end. Screw the sleeve all the
way into the pipe end that needs to be connected.

.
L

N&i day méi. Danh déu trén 6ng can ndi con lai sao cho khoang
cach tlr dau éng toi diém danh dau bang mot nira chiéu dai
mang séng.

Connect the pilot wire. Mark the remaining pipe to be
connected so that the distance from the pipe end to the mark
is half the length of the sleeve.

D4t thdng hang cac dau 6ng sat véi mang séng. Xoay mang
séng nguoc lai khép giap voi dau éng téi diém da danh dau.

Line up the pipe ends close to the sleeve. Turn the sleeve back
to the joint with the pipe end to the marked point.

Dung bang cao su non (mé hiéu S) quan chat khe ti€p giap
gitra mang séng va hai éng dwoc noi.

Use a rubber sealing tape (code S) to tightly wrap the joint
between the joint sleeve and the two pipes being connected.

Dung bang cao su lwu hoa (ma hiéu V) quan bao quanh
ngoai phan cao su non.

Use a vulcanized rubber tape (code V) to wrap around the
rubber part.

Dung bang keo PVC chiu nwéc (ma hiéu P) quan bao phu kin
phan cao su lwu hoa.

Use a waterproof PVC tape (code P) to completely cover the
vulcanized rubber part.

Xem video hwéng dan tai day
Watch the tutorial video here
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<<<<<<‘ HUGONG DAN LAP DAT CON THU
NN INSTRUCTIONS FOR INSTALLING THE REDUCTION CONNECTOR

Céat phang va vé sinh sach dau 6ng.

Cut the pipe flat and clean the end.

AR LRRL

Van con thu cho t&i khi ddu 6ng xoén vao hét, bang chiéu dai
clia con thu.

Turn the reduction connector until the end of the flexible pipe
is fully inserted, equal to the length of the reduction connector.

Dé&t thang hang dau 8ng xoan I&n sat véi dau con thu. Xoay
con thu ngwoc lai cho téi khi phan ren trén than cén thu
vao hét.

Place the large flexible pipe head straight against the end of the
reduction connector. Turn the reduction connector back until
the thread on the reduction connector body is fully inserted.

Dung bang cao su non (mé hiéu S) quan chat khe ti€p giap
gitra con thu va 6ng dwoc néi.

Use a rubber sealing tape (code S) to tightly wrap the
joint between the reduction connector and the pipe being
connected.

Dung bang cao su lwu hoa (ma hiéu V) quén bao quanh
ngoai phan cao su non.

Use a vulcanized rubber tape (code V) to wrap around the
rubber part.

Dung bang keo PVC chiu nwéc (ma hiéu P) quén bao phu kin
phan cao su lwu hoa.

Use a waterproof PVC tape (code P) to completely cover the
vulcanized rubber part.

Xem video hwéng dan tai day
Watch the tutorial video here
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<<<<<< HUGONG DAN LAP DAT ONG NOI KIEU H
S\ H-TYPE SLEEVE FITTING INSTALLATION INSTRUCTIONS

ONG NHWA XOAN / FLEXIBLE PIPES

Céat phang va vé sinh sach dau 6ng.

Cut the pipe flat and clean the pipe end.

.
L

Luén dau phang cla 6ng néi H vao 6ng phang sao cho dau
6ng phang xuyén qua hét chiéu dai 8ng néi H.

Insert the straight end of the H-type sleeve into the straight
pipe so that the straight end penetrates the entire length of
the H-type sleeve.

Dt thang hang cac dau 6ng, dau clia 6ng xoén sat voi dau
8ng phang. Xoay 6ng ndi H cho t&i khi phan ren xoén trén
ong ndi H vao hét.

Line up the pipe ends, with the flexible end close to the straight
end. Rotate the H-type sleeve until the spiral thread on the
H-type sleeve is fully inserted.

gitba 6ng ndi H va éng dwoc ndi.

Dung bang cao su non (ma hiéu S) quén chét khe ti€p giap (

Use a rubber sealing tape (code S) to tightly wrap the joint
between the H-type sleeve and the pipe being connected.

Dung bang cao su lwu hoa (ma hiéu V) quan bao quanh
ngoai phan cao su non.

Use a vulcanized rubber tape (code V) to wrap around the
outside of the rubber part.

Dung béng keo PVC chiu nwéc (ma hiéu P) quan bao pha kin
phéan cao su lwu hoa.

Use a waterproof PVC tape (code P) to completely cover the
vulcanized rubber part.

Xem video hwéng dan tai day
Watch the tutorial video here
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HUONG DAN LAP DAT BO RE NHANH CHO? Y
Y-SHAPED CONNECTOR INSTALLATION INSTRUCTIONS

(@

Cét phang, vé sinh sach dau 6ng va long ré nhanh chiv Y.

Cut flat, clean the pipe end and the Y-shaped connector.

Dat lan lwot cac dau 8ng xodn vao cac nhanh chia clia bd ré nhanh ch Y.

Place the flexible pipe ends into the branches of the Y-shaped
connector.

Réap nlra r& nhanh chir Y con lai tram Ién than éng trang voi nira
nhanh chir Y da dat trwéc do.

Assemble the remaining half of the Y-shaped connector over the pipe
body, matching the previously placed half of the Y-shaped connector.

S dung bulong di kém vé&n siét vao bd ré nhanh chir Y nhdm cé dinh
chat 2 nlva nhanh chir Y vé&i nhau.

Use the included bolts to tighten the Y-shaped connector to firmly
secure the two halves of the Y-shaped connector together.

Xem video hwéng dan tai day
Watch the tutorial video here

HUONG DAN LAP DAT MANG NOI NHYA
AL PLASTIC CONNECTOR INSTALLATION INSTRUCTIONS

Céat phang va vé sinh sach dau éng.

Cut the pipe flat and clean the pipe end.

Dat 1an lwot cac ddu 8ng xodn vao mang ndi sao cho ren ng tring voi
ranh ren clia bd mang néi nhya.

Place the flexible pipe ends into the connector so that the pipe thread
matches the thread groove of the plastic connector.

Rap ntra mang ndi con lai tram lén than éng va trang vé&i nlra mang
ndi da dat trwdc do.

Assemble the remaining half of the connector to cover the pipe body
and match the previously placed half of the connector.

St dung bulong di kém van siét vao bd mang noi nham c6 dinh chat
hai nlra mang néi nhwa va doan 6ng xoan dwgc ndi.

Use the included bolts to tighten the connector to firmly secure the two
halves of the plastic connector and the connected flexible pipe.

Xem video hwdng dan tai day
Watch the tutorial video here
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HUONG DAN LAP DAT KEP BFP
BFP CLAMP INSTALLATION INSTRUCTIONS

@@

Cét phang, vé sinh sach dau 6ng va vi tri can lap kep trén ta dién.

ONG NHWA XOAN / FLEXIBLE PIPES

Cut flat, clean the pipe end and the position where the clamp needs to
be installed on the electrical cabinet.

.
L

Van kep vao dau 6ng cho dén khi vao hét ren.

Screw the clamp onto the pipe end until it is fully threaded.

Théo phan ecu nhua trén dau kep ra. Dwa phan dau ren kep vao 16
twong (rng da dwoc khoét san trén ta dién.

Remove the plastic ecu on the clamp head. Insert the threaded end of
the clamp into the corresponding hole that has been pre-drilled on the
electrical cabinet.

V&n ecu vira thdo vao dau ren kep nhdm c6 dinh chac chan kep véi
ta dién.

Screw the removed ecu into the threaded end of the clamp to firmly
secure the clamp to the electrical cabinet.

Xem video hwéng dan tai day
Watch the tutorial video here

/<<<<<</ HUGNG DAN LAP BAT NUT CAO SU CHONG THAM
SN WATERPROOF CAP INSTALLATION INSTRUCTIONS

Céat phang va vé sinh sach dau éng.

Cut the pipe flat and clean the pipe end.

Ludn nat cao su chéng thdm qua d4u cép, cham té¢i dau 6ng xoan.

Thread the waterproof cap through the cable end, reaching the end of
the flexible pipe.

bat thang hang nut cao su chéng tham véi dau ong x0an. Van nut cao
su chong tham cho toi khi phén ren xodn trén than nat cao su chéng
tham vao hét trong ldng ong.

Line up the waterproof cap with the end of the flexible pipe. Twist the
waterproof cap until the threaded part on the waterproof cap body is
completely inside the pipe.

Xem video hwdng dan tai day
Watch the tutorial video here
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QUY TRINH LAP DAT
BFP INSTALLATION

DAO RANH ____

Tiét dién ranh dao tay thudc vao s6 dworng 6ng BFP
sé& dat. Khi xac dinh tiét dién ranh, can can nhic tinh
kinh t& (chiéu réng ranh nhé nhat) va do an toan khi
l&p d&t tranh xay ra sat 16.

Luwu y: Khéng nén dét true tiép 6ng BFP trén da, soi.
Nén san phang day réanh va phu cét trudc khi dat 6ng.

@ @
S O

o
O

e—s

D b

Hinh A/ Figure A:
Khoang cach theo chiéu ndm ngang gitra cac 6ng BFP
Horizontal distance between BFP

Hlnh A:
Vé&i 6ng D=30, 40, 50, 65, khoang cach tiéu chuén
a=b=50mm

+ V&i 6ng D=80, 100, 125, 150, khoang cach tiéu
chudna=b =70 mm

+ V&i 6ng D=175, 200, khoang cach tiéu chuén a =
b =100 mm.

Trong do6:

C: Trén 0,3 m v&i moi kich thwédc BFP. Trén 0,6 m

néu dwdng dng chiu ap lwc de.

D: Buwdng kinh ngoai ctia BFP.

Hinh B: Phwong phap c6 dinh éng BFP

+ Khung ¢8 dinh 6ng bang gé: st dung dwoc nhiéu Ian.

- Puwong kinh trong cla 16 trén khung ¢ dinh 16n
hon dwéng kinh ngoai cia éng.

- Khoang cach b can ct theo tiéu chuén thiét ké.

- Chiéu day cla lop dat Ion hon dwong kinh ngoai
cla 6ng.

- C6 dinh 6ng bang coc tre: dung mét lan.

PATONG ____

Khi dat ng BFP, can cha y khong dé dat cat, nwéce
lot vao qua dau 6ng. Dudi thadng 8ng bang cach I&n
cudn 8ng doc theo ranh, tranh éng bi xoan.

XEP ONG VA LAP CAT __

Khi dat 6ng song song trong ranh tr hai 6ng BFP tr&
I&én, can duy tri khoang cach quy dinh nhw trong Hinh
A. Mudn vay, can chuén bj mot chiéc dwéng don gian
nhuw trinh bay trong Hinh B d& sap thdng cac 6ng BFP
da dat trong ranh, clr cach 3 dén 4m lai thye hién mot
lan. Dung cat hodc phuong tién twong duwong dé gitr
nguyén 6ng da sap thang, sau dé rit dwéng ra.

LAP RANH ___

Dung dat hoac cat 18p ranh dé hoan thanh cong tac
dat dworng 6ng BFP.

KEO CAP ___

Kéo cap vao dwong ong BFP b&ng cach st dung day
méi da co san trong 6ng BFP. Chi sir dung day moi

dé ludn day kéo cap (tham khao muc Day moi, phan
Phu kién).

Ong BFP
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TRENCHING ___

The trench cross section is determined by the
number of conduits to be laid. This cross section
should take in consideration what is the most
economicaly-beneficial width of the trench, and the
safety associated with the laying operation.

Note: The BFP should not be laid directly on rocks
or pebbles. The trench bottom shoud be leveled and
then covered with sand before laying BFP.

Khung c6 dinh 6ng/ Wooden frame

—
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Hinh B/ Figure B:
Khoang cach theo chiéu thang dirng gitra cac 8ng BFP
Vertical distance between BFP

Flgure A:
For BFP: D=30, 40, 50, 65, standard distance a =
b =50 mm

* For BFP: D=80, 100, 125, 150, standard distance
a=b=70mm

* For BFP: D=175, 200, standard distance a = b =
100 mm.

In which:

C: Over 0,3 m for BFP of any size. Over 0,6 m if BFP

are under pressure.

D: Outer diameter of BFP.

Figure B: BFP fixing method

* Wooden fixed frames: reusable.

- The inner diameter of holes in the frame would be
larger than BFP outer diameter.

- Distance b according to the design standard.

- Thickness of the soil layer would be greater than
the BFP outer diameter.

» Fixed with bamboo stakes: disposable.

LAYING

The BFP should be laid with care to prevent soil, sand
and water from entering through their ends. The BFP coil
will be uncoil by rolling it along the trench to prevent twist.

BFP ARRANGEMENT AND SAND FILLING _

When two or more BFP conduits are laid parallel
to each other in the same trench, they should be
arranged according to the specified distances as
shown in Fig A. For this, a simple gauge shown in
Fig B should be prepared to straighten the laid BFP
every three or four meters. Use sand or equivalent to
keep the pipe straight, then remove the gauge.

TRENCH FILLING
Use soil or sand to fill the trench for completing the
BFP laying work.

CABLES PULLING-IN _

Cables should be pulled into the BFP using the pilot
wire available in the BFP. Use the pilot wire only
to thread the cable pull line (refer to the Pilot wire,
Accessories section).
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GIOI THIEU
INTRODUCTION

6ng nhwa phdng HDPE Ba An (BSP) dwoc san
xuét tir nhywa HDPE ty trong cao dam bao tinh an
toan, strc bén va hiéu qua trong qua trinh thi cong
va st dung. San pham co6 nhiéu kich c& khac nhau
(dwong kinh ngoai tr D25 dén D400); dwoc st
dung rdng rai trong ca céng trinh dién (dung dé bao
vé& cap ngam) va cong trinh nwéc (dung 1am éng dan
nwéc), cu thé:

Ba An HDPE straight pipes (BSP) are manufactured
from high-density HDPE, ensuring safety, durability,
and efficiency in both installation and use. The
product is available in various sizes (with outer
diameters ranging from D25 to D400) and is widely
used in both electrical projects (for protecting
underground cables) and water projects (as water
conveyance pipes), specifically:

s
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BSP BAO VE CAP DIEN
BSP FOR ELECTRICAL CABLES PROTECTION
BSP bao vé cap dién coé mat trong 6ng tron, The BSP for electrical cables protection has a
nhén gidm t8i da d6 ma sat khi luén cép. smooth inner surface, minimizing friction when
threading cables.

BSP DAN NU'OC
BSP FOR WATER CONVEYANCE
BSP dan nuwdc c6 dd kin cao, khéng bam  The BSP for water conveyance has high sealing
ban, khong bi gi sét va kha nang chiu dwgc  capability, is non-corrosive, does not rust, and can
ap suat lon nén dam bao tinh an toan cha  withstand high pressure, ensuring the safety of
cac cong trinh nuwéc. water projects.

J

San phdm BSP bao vé cap dién va dan nuwdc phu
hop cac tiéu chudn ky thuat Vit Nam va quéc té nhw
ISO 4427:2007, TCVN 7305:2008, DIN 8074:2011,
DIN 8075:2011 va TCVN 8699:2011.

The BSP products for both electrical cable protection
and water conveyance meet Viethamese and
International technical standards such as ISO
4427:2007, TCVN 7305:2008, DIN 8074:2011, DIN
8075:2011, and TCVN 8699:2011.




U PIEM CUA ONG BSP
ADVANTAGES OF THE BSP

Do kin cao, khdng bi ro ri nwéc bay hoi.

Tudi tho st dung lau dai, chéng &n mon va gi sét.

Tinh kinh t€ cao so v&i cac loai 6ng thép va bé
téng, tiét kiém chi phi l&p dat, nhan cong...

Hé s6é chuyén nhiét thap, giam nguy co nwéc
dong lanh, chiu dwgc ap lwc va va dap & nhiét
d6 thap.

D6 udn déo cao, cho phép 6ng di chuyén theo sw
chuyén déng cua dat (dong dat, thién tai...) ma
khdng bi gay v& & cac dau mai han.

An toan, khong doc hai, khéng anh hwédng dén
strc khde con nguwoi.

QUY CACH DPONG GOI
PACKING PROCEDURE

. éng c6 dwdng kinh danh nghia ttr 20-50mm: 200m/

cuon.

. éng c6 dwong kinh danh nghia ttr 63-75mm: 100m/

cudn hoac theo yéu cau.

. 6ng c6 dwdng kinh danh nghfa tir 90mm tr& 1én:

céat cay tlr 6 - 12m/6ng.

High sealing capability, with no water or vapor
leakage.

Long service life, resistant to corrosion and rust.

Economical compared to steel and concrete pipes,
saving on installation and labor costs, etc.

Low thermal conductivity, reducing the risk of
freezing water, and can withstand pressure and
impact at low temperatures.

High flexibility, allowing the pipe to move with soil
shifts (earthquakes, natural disasters, etc.) without
breaking at the welded joints.

Safe, non-toxic, and does not pose health risks to
humans.

Outside diameter nominal from 20-50mm: 200
meters per roll.

Outside diameter nominal from 63-75mm:
meters per roll or as required.

Outside diameter nominal of 90mm or larger: cut
into lengths from 6 to 12 meters per pipe.
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QUY CACH SAN PHAM

<<<<<<‘ PRODUCT SPECIFICATIONS

Bang 20/ Table 20

Pwong bo Do day
kinh danh Chiéu BDwdéng ovallén DPdday dng PN Do day boday Do day
Stt nghia dai kinhngodi nhat 6ngPN16 1255 &ngPN10 éngPN8 &ngPN 6
No Outside Length Outside Maximum Thickness Thickness Thickness Thickness Thickness

diameter  (m) diameter  ovality PN 16 PN 12,5 PN 10 PN 8 PN 6
nominal (mm) (mm) (mm) (mm) (mm) (mm) (mm)
size (mm)

1 20 200 20+0,3 1,2 2,0+0,3 - - - -

2 25 200 25+0,3 1,2 23+04 20+0,3 - - -

3 32 200 32+0,3 1,3 30+04 24+04 20+0,3 - -

4 40 200 40+0/4 1,4 37+05 30+05 24+04 20+0,3 -

5 50 200 50+04 1,4 46+06 37+05 30+04 24+04 20+0,3

6 63 100 63+04 1,5 58+0,7 47+06 38+05 30+04 25+04

7 75 100 75+0,5 1,6 68+08 56+07 45+06 36+05 29+04

8 90 50 90 + 0,6 1,8 82+10 6,7+08 54+07 43+06 35+05

9 110 6 110 + 0,7 2,2 100+1,1 81+10 66+08 53+0,7 42+0,6

10 125 6 125+ 0,8 2,5 114+13 92+11 74+09 6,0+0,7 48+0,6

11 140 6 140 + 0,9 2,8 12,7+1,4 103+12 83+10 6,7+08 54+0,7

12 160 6 160 + 1,0 3,2 146+16 11,8+13 95+11 7,7+09 6,2+0,8

13 180 6 180 + 1,1 3,6 16,4+18 133+15 10,7+1,2 86+1,0 69+0,8

14 200 6 200 + 1,2 4,0 182+2,0 147+16 119+13 96+11 7,7+0,9

15 225 6 225+1,4 4,5 205+22 166+18 134+15 10,8+1,2 86+1,0

16 250 6 250+ 1,5 5,0 - 184+16 148+16 119+13 96+ 1,1

17 280 6 280 + 1,7 9,8 - 206+22 166+1,8 13,4+15 10,7 +1,2

18 315 6 315+1,9 11,1 - 232+25 187+20 150+16 121+14
—— 19 355 6 355 +2,0 12,5 - 26,1+27 211+23 169+17 136+15

- 20 400 6 400 +2,4 14,0 - 294+3,1 237+25 19,1+21 153+1,7 -




PHU KIEN
ACCESSORIES

PHU KIEN NOI ONG
CONNECT PIPE

Phu kién néi 6ng dung d& néi 6ng va bdo vé tinh co
hoc, chéng nwéc gitka hai 6ng nhya phang HDPE.

NUT CHAN PAU ONG (NAP BIT)
PIPE END CAP (PIPE CAP)

Nut chan dau 6ng hay con goi la ndp bit dwoc lam
tlr nguyén liéu dong nhat; st dung dé ngan nglra
sw xam nhap cua bui ban, di vat, nwéc, con tring
khi chwa ludn céap, trong qua trinh van chuyén va
lwu kho.

Pipe connectors are used to join pipes and protect
the mechanical integrity; waterproofs the connection
between two HDPE straight pipes.

Pipe end caps, also known as pipe cap, are made from
uniform material and used to prevent the intrusion of
dirt, foreign objects, water, and insects before cables
are threaded, as well as during transportation and
storage.

ONG NHUA PHANG / STRAIGHT PIPES




HUONG DAN THI CONG HAN NHIET BOI
DAU ONG HDPE

INSTRUCTIONS FOR BUTT FUSION HEAT
WELDING OF HDPE PIPES

D4t 6ng vao khung may, siét chat cac ngam kep cé dinh 6ng
dé hai dau 6ng thang hang véi nhau.

Place the pipe in the machine frame, tighten the clamps to fix
the pipe so that the two ends of the pipe are aligned.

D4t dia bao vao vi tri, bao phang hai mét dau éng. L4y dia bao
ra va lam sach hai dau 6ng can han.

Place the planer disc in position, planer the two ends of the
pipe. Remove the planer disc and clean the two ends of the
pipe to be welded.

Dat dia nhiét vao vi tri, gia nhiét hai mat dau éng. Thoi gian
gia nhiét phu thudc vao dé day cta 6ng. Thao tac nhanh dé
|&y d7a nhiét ra.

Place the heat plate in position, heat the two ends of the pipe.
The heating time depends on the thickness of the pipe. Quickly
remove the heat plate.

Dung bom thay lwc hodc van tay ép chat hai dau éng vao nhau.

Use a hydraulic pump or hand wrench to press the two ends
of the pipe together.

Kiém tra méi nGi theo céc thong s6 hwéng dan dé cé méi noi
virng chac.

Check the joint according to the instructions for a solid joint.

Thao cac ngam kep dé nhac 6ng ra.

Remove the clamps to lift the pipe out.

Xem video hwdng dan tai day
Watch the tutorial video here

38



ONG NHU'A TO HOP BA AN

BA AN CORRUGATED PIPES (BCP)
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GIOI THIEU
INTRODUCTION

Ong t6 hop Ba An (BCP) Ia Iya chon Iy twéng dé bao
vé cap vién thdng, dam bao an toan va hiéu qua trong
céac cong trinh ha ngadm phurc tap. Ong BCP bao gém
hai thanh phan chinh: (1) vé 6ng la 6ng xodn HDPE
Ba An, (2) 8ng 16i 1a 6ng phdng HDPE Ba An va duoc
san xuét phu hop véi cac tiéu chudn Viét Nam va
quédc té (TCVN 8699:2011, KS C 8455:2005).

Mau sac co ban cha vé 8ng BCP la vang va cam.
Mau cda éng 16i bén trong c6 thé thay déi theo yéu
céu cuta khach hang (xanh, dd, trang, vang, cam,
den, ghi...). Ong BCP c6 nhiéu loai khac nhau (tir
3 dén 12 16i) voi kich thwdc linh hoat theo yéu cau
clia khach hang.

ADVANTAGES OF BCP

Ba An Corrugated Pipes - BCP are the ideal choice
for protecting telecommunications cables, ensuring
safety and efficiency in complex underground
projects. BCP pipes consist of two main components:
(1) the outer pipe is Ba An HDPE flexible pipe, and (2)
the inner pipes is Ba An HDPE straight pipes. They
meet both Viethamese and International standards
(TCVN 8699:2011, KS C 8455:2005).

The basic colors of the BCP outer pipe are yellow
and orange. The color of the inner pipes cores can be
customized according to customer requirements (green,
red, white, yellow, orange, black, grey, etc.). BCP pipes
come in various types (ranging from 3 to 12 cores) with
flexible sizes according to customer requirements.

U'U PIEM CUA ONG TO HOP BA AN - BCP
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Bao vé “hailan”: 6ng BCP dwoc san xuét tir nguyén
liéu nhwa HDPE déng nhét cho ca Iop trong va 16p
ngoai nén c6 kha nang bao vé cap “hai 1an” hiéu quéa
(phu hop v&i da dang dia hinh, dac biét v&i cac khu
vue dat yéu, cd nwdc ngam).

Chiu lwe vwot troi: Cau tao vé gan xodn giup 8ng
BCP c6 md men khang uén cao, tang kha nang chiu
lwc va khong bi bién dang dwoi ap lwc coa dat va
hoat tai lon.

Double protection: BCP are manufactured from
uniform HDPE material for both the inner and outer
layers, providing effective double protection for cables
(especially in areas with weak soil and groundwater).

Outstanding load-bearing capacity: The spiral
ribbed shell structure helps BCP have high bending
resistance, increasing load-bearing capacity and
not being deformed under soil pressure and large
live loads.
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QUY CACH SAN PHAM
PRODUCT SPECIFICATIONS

6ng BCP duoc cudn thanh tirng cudn cé do dai khac
nhau va co thé thay déi theo yéu cau ctia khach hang.
Quy cach san pham nhuw sau:

The BCP are wound into rolls of varying lengths, which
can be adjusted according to customer requirements.

The product specifications are as follows:

Bang 21/ Table 21

Ong ngoai Ong 16i
STT Loai &n Outer pipe (mm) Inner pipe (mm) S6 16i
No Pipe size Puwong kinh ngoai  Buong kinh trong ., D0 ddy 8ng 1si  Numberof
Outer diameter (mm) Inner diameter (mm) Thlcknes?;;I)nner pipe  cores
1 BCP 85 (5*20) 85+4 20 £+ 1 20+04 5
2 BCP 90 (3*28) 904 28+2 25+04 3
3 BCP 100 (3*32) 100 + 4 32+2 25+04 3
4 BCP 110 (3*32) 110+ 4 32+2 3,0+£04 3
5 BCP 110 (3*34) 110+ 4 34+2 3,0+£0,4 3
6 BCP 110 (5*28) 110+ 4 28+2 25+04 5
7 BCP 110 (4*30) 110+ 4 302 25+04 4
8 BCP 110 (3*36) 110+ 4 36 +2 3,0+£0,4 3
9 BCP 120 (7*28) 120+ 4 28+2 25+04 7
10 BCP 120 (4*36) 120+ 4 362 3,0+£04 4
11 BCP 160 (5*40) 160 + 4 40+ 2 3,0+£04 5

Puwong kinh va sé lwong 16i co thé san xuét theo yéu cau clia khach hang.
Diameter and number of cores can be produced on custormer’s request.

Do day 6ng 16i

D6 day 6ng I6i d
Thickness of inner pipe

Thickness of inner pipe

Ong t8 hop Ba An - BCP 3 I6i
Ba An Corrugated pipes - 3 cores

Ong t6 hop Ba An - BCP 4 [5i
Ba An Corrugated pipes - 4 cores

d Do day 6ng 16i d

Do day 6ng 16i

Thickness of inner pipe

Thickness of inner pipe

Ong t6 hop Ba An - BCP 5 16i
Ba An Corrugated pipes - 5 cores

Ong t6 hop Ba An - BCP 7 16i
Ba An Corrugated pipes - 7 cores
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PHU KIEN
ACCESSORIES

6ng BCP c6 cac phu kién chuyén biét dwoc san xuat
theo tirng don hang, dap rng phwong phap thi cong
clla moi cong trinh.

MANG SONG NOI
JOINT SLEEVE

Mang song ndi dung dé néi cac doan dng t6 hop voi
nhau, d@m b&o do kin khit va dé bén virng trong suét
qua trinh thi cdng, ngan nglra sy xam nhap cla nwéc
va bui ban vao bén trong 6ng, bao vé cap t6i wu trong
moi diéu kién dia hinh va méi truwdng.

The BCP come with specialized accessories
manufactured for each order, tailored to the
construction methods of each project.

The connecting sleeve is used to connect the
corrugated pipes sections together, ensuring
tightness and durability during construction,
preventing the penetration of water and dirt into the
pipe, and optimally protecting the cable in all terrain
and environmental conditions.

MANG NOI
CONNECTOR

St dung mang néi dé ndi dai hodc slra chira 6ng té
hop dam bao an toan gilra cac éng t6 hop da dwoc
ndi va ong 16i bén trong.

Lop dém cao su dé gilr chat mang néi va bé mat cia
ong BCP. S dung bu 16ng dé c¢6 dinh 2 nira mang
ndi v&i nhau.

Connector is used for elongation or repair combination
pipe to guarantee the safety between connected
BCPs and inside pipes.

Rubber packing is used to firmly hold the connection
trough and the surface of the BCP. Use bolts to fix the
two halves of the trough together.

|
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: ACCESSORIES

ONG NOI LOI
CORE PIPES

6ng néi 16i dung dé néi thang hodc stra chita ddm  Core pipes are used for straight connections
bao sw bdo vé mang tinh co hoc va chong nwéc gitba  or repairs, ensuring mechanical protection and
hai 6ng 16i. waterproofing between two core pipes.

Mau s&c cla 6ng néi cé:ché’ dwoc diéu chinhtheoyéu  The color of the core pipes can be customized
cau cta khach hang. Mai kich c& ong 16i c6 khdp ndi according to customer requirements. Each core pipe
twong &rng véi kich c& cla 6ng 16i. size has a corresponding coupling size.

GOI DO
BUFFER

G6i d& dung dé git» c6 dinh, tao khoang cach git)a  Buffer are used to secure and maintain spacing
cac dwong 6ng; co loai goi d& 1 dworng 6ng va géi d&  between pipes; they come in single-pipe and multi-
nhiéu dwdrng 6ng. pipe buffer types.

ONG TO HOP / CORRUGATED PIPES




HWONG DAN THI CONG NOI ONG TO HOP

INSTRUCTIONS FOR CONSTRUCTION OF
CORRUGATED PIPES

Dung dao va dung cu tach 16i chuyén dung dé tach 16i khai
vd 6ng. Vé sinh cac vét nhya dinh trén phan 6ng 16i (néu co).

Use a knife and a specialized core separator to separate the
core from the pipe shell. Clean any plastic stains on the core

pipes (if any).

Cat bang dau 8ng I6i ctia hai dau 8ng sao cho chiéu dai phan
ong 16i cach phan vo tir 10 dén 15 cm.

Make a flat cut at the two ends of the pipes so that the length
of the core pipes is 10 to 15 cm from the shell.

Dat hai d4u 6ng Ién d6 ga chuyén dung. Lap phu kién néi 16i
vao mot dau clia doan 6ng can noi.

Place the two ends of the pipes on the specialized fixture. Install
the core connector on one end of the pipes to be connected.

Kich ddy dau 6ng da lap phu kién ndi 16i khdp véi dau 8ng
con lai.

Push the end of the pipes with the core connector to fit the
other end of the pipes.

Lap hai nlra mang néi vao phan éng vira néi.

Install the two halves of the connector onto the pipes that has
just been connected.

Lap bulong ¢8 dinh hai nlra mang néi va thao doan 8ng vira
ndi ra khéi doé ga.

Install the bolts that secure the two halves of the connector and

remove the pipes that has just been connected from the fixture. : j e
R RN

Xem video hwéng dan tai day
Watch the tutorial video here

447



GIOI THIEU MAY BAN CAP
INTRODUCTION OF CABLE JETTING

(@

May ban cap dung dé dwa cap vién thong (soi cap
quang déng truc hoac nhiéu cap) vao dworng éng
chd. May ban cap hoat dong theo phwong phap théi
két hop lwc ddy co khi va dong khi téc dd cao doc
theo bé mat cap.

Cable jetting machines are wused to insert
telecommunications cables (such as fiber optic,
coaxial, or multi-pair cables) into pre-installed conduits.
The machine operates using a “jetting” method that
combines mechanical pushing force with high-speed
air flow along the surface of the cable.

PAC DPIEM CUA MAY BAN CAP
CHARACTERISTIC OF CABLE JETTING

Tai trong dworc trai déu trén toan bo chiéu dai cla
cap nén co thé I&p d&t cap véi chiéu dai lién tuc
ma khéng can vo boc bao vé.

Viéc udn cong hoac udn lwon it anh huéng dén
bé mat cap hon so v&i viéc kéo cap bang phwong
phap khac.

Dé dang thao tac.

Giam chi phi co s& ha tang va nhan Iuc.

Nang suét cao.

The load is evenly distributed along the entire
length of the cable, allowing for the installation
of continuous-length cables without the need for
protective cable jackets.

Bending or curving the cable has less impact on
the cable surface compared to pulling with a rope
or other methods.

Easy to operate.

Reduces infrastructure and labor costs.

High productivity.




HUWONG DAN THUC HIEN BAN CAP
INSTRUCTIONS FOR PERFORMING CABLE SHOOTING

Giap dau éng 16i vao may.

Cover the core pipes end with the machine.

Puwa cép vao trong 8ng, boc dau cap bang ndp chup va van
chat ndp chup. Pwa cap vao trong éng khoang 10 dén 15 cm.
Dong nap day may ban cap va siét chat cac bulong. DAy cap di
chuyén trong dng dé kiém tra dd bam cla banh rang.

Insert the cable into the pipes, cover the cable end with a cap
and tighten the cap. Insert the cable about 10 to 15¢cm into the
pipes. Close the cable gun cover and tighten the bolts. Push
the cable to move in the pipes to check the grip of the gear.

Giap bd dém va cac bd phan con lai cia may, siét chat cac
bulong.

Cover the counter and the remaining parts of the machine,
tighten the bolts.

Giap va kiém tra khéa hoi.

Cover and check the air lock.

Thuwe hién bén cap:

Mé& khoa théng xa hoi hét tuyén 6ng, gat can gat diéu khién
motor ddy va diéu chinh téc t& theo mong muén bang cach
diéu chinh nim diéu tiét ap suat.

Perform cable shooting:

Open the air vent to release the air from the entire pipe, move
the motor control lever and adjust the speed as desired by
adjusting the pressure regulator knob.

Khi dau cap xu&t hién cudi tuyén 6ng, gidm ap suét, téc d6 ctia
motor. Bong khoa hoi sau dé ngat hoi t,oz‘an hé thdng. Thao
may va nhac soi cap ra ngoai. Két thuc lap dat.

When the cable head appears at the end of the pipe, reduce
the pressure and speed of the motor. Close the air lock and
then turn off the air in the entire system. Remove the machine
and lift the cable out. Finish installation.
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GIOI THIEU
INTRODUCTION

éng Microduct Ba An (BMP) la giai phap dé dang,
nhanh chéng, hiéu qua va cwec ky linh hoat cho viéc
l&p dat cap quang téc dd cao dén tirng hang muc
cbng trinh.

éng BMP phu hop v&i da dang cdng trinh:

* Cap quang tai nha

* Chung cw

* Toa van phong

* Trwdng hoc, khu cdng nghiép

+ K&t ndi cot song dién thoai di déng

¢ Thanh phé I&n va cac khu do thi

* Puwdng dai

 Hé théng vién thong va giao théng théng minh.
(")'ng BMP c6 2 loai: éng don 16i va éng da 16i, dwoc

lam b&ng chat lieu HDPE chiu luc cao cung v&i 16p
silicon siéu min pht bén trong.

Ba An Microduct pipes (BMP) is an easy, fast,
efficient and extremely flexible solution for high-
speed fiber optic cable installation to each
household.

The BMP is suitable for a variety of projects:

e Fiber optic cable at home

* Apartment building

» Office building

e School, industrial park

¢ Connecting mobile phone signal towers

e Large cities and urban areas

* Long distance

* Telecommunication and intelligent traffic systems.

The BMP has 2 types: Single core pipe and multi-
core pipe, made of high-strength HDPE material with
an internal silicone coating.

U DIEM CUA ONG BMP
ADVANTAGES OF BMP

» Hiéu suat ma sat thdp phu hop cho viéc théi cap.
+ Céc 6ng |6i nam trong mét Iép vé bang nhwa HDPE.
e Chi phi hiéu qua.

e Low friction performance suitable for cable blowing.
* The pipe cores are inside a HDPE plastic shell.
* Cost-effective.



QUY CACH SAN PHAM
PRODUCT SPECIFICATIONS

(@

Pwong kinh
danh nghia

Bang 22/ Table 22

Outside 116i 2 16i 4 16i 6 10i 7 16i
diameter 1 core 2 cores 4 cores 6 cores 7 cores
nominal

(mm)

7/3.5 O

12/8 0

14/10 O

8 8 8 ©

18/14 0
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