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GIGI THIEU

Bugc thanh 1ap nam 1987, THIPHA CABLE duoc biét dén la thuong
hiéu day & cap dién hang dau Viét Nam. San phdm ctia THIPHA CABLE
dugc quan ly chat luong theo tiéu chuan 1SO 9001:2008, dugc diang
ky bdo ho trén toan b lanh thé Chau A, mét s6 nudc Trung Dong &
Nam My... 100% san pham trudc khi xudt xudng déu phai trai qua qua
trinh ki€m nghiém nghiém ngit béi hé théng may ki€ém nghiém hién
dai hang dau tir Anh, Han Quéc, Nhat Ban... ddm bao cac san pham
dap Uing dugc tiéu chudn quéc gia va qudc té&: TCVN, BS, IEC, ASTM...
S&n pham cuia chiing t6i dugc cap chiing nhan béi KEMA, TUV.

Thuong hiéu day va cap dién Thinh Phat - Thipha Cable tu hao vuot
qua cac tiéu chuan khét khe nhat dé tré thanh déi tac, nha cung cap
san pham chinh cho cac du &n dién ctia Tap Doan Dién Luc Quéc Gia
Viét Nam nhut: ludi truyén tai dién qudc gia (dudng day 500kV, 220kV,
110KV...); cac du an cai tao ludi dién tai cac thanh phé 16n: Ha Noi,
TPHCM, Pa Nang, Can Tha...gdp phan vao su nghiép cong nghiép
hda, hién dai hda dat nudc.

Tai Myanmar, THIPHA CABLE nhan dugc su tin nhiém va dang cung
c&p san phdm cho cac du 4n Hoang Anh Gia Lai Myanmar Center; cac
du &n phan phéi dién tai viing Naypyitwa, Kayin, Kachin, Mon...dugc
diéu hanh quan ly b&i YESB, ESE va MOEP.

/

INTRODUCTION

Thipha Cable, was established in 1987 and now known as
Vietnam leading manufacturer for Wire and cable. Thipha Cable
products are manufactured according to 1ISO 9001: 2008. The
trademark has been registered in Asia region, Middle-East and
South American... 100% products has been inspected by stay
of act quality control technology from well known brand name
from England, Korea and Japan... to ensure the products meet the
international and national quality standard such as TCVN, BS, IEC,
ASTM ... Our products are certified by KEMA, TUV.

Thipha Cable was proud that the products qualified with most
stern requirement to become partner and main supplier for
electric system of EVN ( Vietnam Electric Corporation, other main
projects such as airport, seaport, roadway and many society
projects like Park Hills Tims CiTy - Hanoi, Times City (Vingroup) -
Hanoi, Phu My Hung and Riverside Resident, Train Sation T1, T2...

In Myanmar, Thipha Cable has high creditibility and has supplied
for such projects: Hoang Anh Gia Lai Myanmar Center: distribution
lines projects in Naypyitaw, Kayin, Kachin, Mon... governed by
YESB, ESE and MOEP.

F._"_,‘



MUC LUC / INDEX

Thiét ké & cau triac cta cap XLPE
Design & Construction of XLPE Cable

Quy trinh san xuat
Manufacturing Process

Cac tiéu chuan cap
Cable Standards

Cap cao thé
High Voltage Cables

Dong dién dinh mirc
Continuous Current Ratings

Lap dat cap
Cable Installation

Cac cong thirc
Formulas

Hwéng dan lwu kho
Guide to storage and action ways for drum of cable

03

07

08

09

13

15

16

18



THIET KE & CAU TRUC CUA CAP XLPE

Design & Construction of XLPE Cable

e Ruét dan/ Conductor

® Mang chin ruét dan/ Conductor sreen
® Cach dién/ Insulation

e Man chan cach dién/ Insultation screen
® Man chan kim loai/ Metallic shield

e Vo6 boc ngoai/ Outer sheath

THANH PHAN / COMPONENTS PHAN LOAI / CLASSIFICATION

Vat liéu/ Material Dong/ Copper
O Nhém/ Aluminium
Ruédt dan/ Conductor
Hinh dang/ Shape Tron nén chat/ Compacted Circular
Bén ré quat/ Miliken
Cach dién/ Insulation XLPE

Man chén soi dong két hop vai copolymer phi béng Al hodc Cu
Man chan kim loai/ Metallic Sheath Copper wire screen incorporated with copolymer coated Al or Cu tapes
V6 nhém gan/ Aluminium Corrugated sheath

Vo6 boc ngoai/ Outer Sheath PVC/PE/LSZH

CAC LOAI CAU TRUC RUOT DAN: TYPICAL CONDUCTOR CONSTRUCTIONS:

- Ruét dan tron, nén chit, tiét dién 1én d&n 800 mm? | - Circular stranded compacted conductors up to 800 mm?
- Rudt dan bén ré quat, tiét dién 1én dén - Milliken conductors up to

1200 mm? vdi 4 hodc 5 mui 1200 mm? with 4 or 5 segments

- Ruét dan nhom dac tron va rudt dan déng - Round solid aluminium conductors and Milliken copper
bén ré quat véi day trdang men conductors with enameled wires are available.

bién ap danh dinh: 38/66(72.5)kV - 64/110(123)kV | Rated Voltage: 38/66(72.5)kV —64/110(123)kV

Kich thudc ruét dan: 185 - 1200 mm? Conductor size: 185 - 1200 mm?
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THIET KE & CAU TRUC CUA CAP XLPE

Design & Construction of XLPE Cable

Thanh phan

Components

Vatliéu

Material

Mo ta
Description

Cau tao cap bao gom rudt dan nhém hoac dong bén tron,
nén chat. Ruot bén ré quat dugc sir dung cho cap co tiét
dién hon 1000mm? dé gidm hiéu tiing bé mat. Cac mui cap
dugc cach dién véi nhau

The cable consists of stranded compacted copper or aluminum

Tiéu
UL

Standard

Below metallic shields can be optionally equipped with optical
fibers in tubes for temperature monitoring.

) ‘ conductor. Milliken conductors are used above 1,000 mm? to IEC 60228
Rudt dan Dong /copper | reduce skin effect. The individual segments are insulated from
Conductor Nhom/aluminium | eqch other. 1IS8130
Bang ban dan c6 thé dugc quan trén rudt dan. Thiét ké
chéng tham theo chiéu doc cap dugc cung cap tuy theo
diéu kién ctia moi trudng
Semi conductive tape may be applied over conductor
Longitudinal watertight design is provided depending on envi-
ronmental conditions.
Ba I6p nay dugc xtr ly déng thai bsi mot quy trinh dun 3 16p,
st dung nguyén liéu siéu sach, siéu min cho nguyén liéu cap
R A cao thé cling véi viéc luu hoa tic thi trén day chuyén D.C.W.C
Man chan rugt (Dry Curing Water Cooling)
dan, Cach dién, | XLPE bdn dén y-uring 9
Man d!é“ Ultra-smooth | Al three layers are simultaneously applied by a triple extrusion IEC 62067
cach dién* cross-linked | process, using super smooth, super clean
semi-conductive IEC 60840
Conductor material HV grade raw materials with immediate curing on the D.CW.C
screen, Insula- (Dry Curing Water Cooling) line. IS 7098
tion, Insulation XLPE )
screen * * I?é day cdch dién trung binh d‘t{gc dinh nghiq trong cdc bdng,
bé day cdch dién nhé hon c6 thé dugc cung cap
* Average insulation thicknesses are defined in the tables; lower
thicknesses for insulation may be offered.
Bén dudi man chén kim loai c6 thé trang bi sgi quang hoc
S¢i quang trong cac 6ng dé theo déi nhiét do ITU-T.
Optical fiber G651.1




THIET KE & CAU TRUC CUA CAP XLPE

Design & Construction of XLPE Cable

Thanh phan

Components

Man chan
kim loai

Metallic shields

Vat liéu
Material
Sgi dong
Coper wire
Vo nhom
aluminum sheath
Vo chi
Lead sheath

Mo ta

Description

Man chan kim loai bao gém man chén sgi, vd nhém gagn séng
hoac vé chi. Vo nhém va vé chi dugc ap dung déi véi méi
trudng c6 bé mat 6ng khéng tét va dd dm cao.

The metallic screen consists of the wire shield, the corrugated
aluminum sheath or lead sheath. The corrugated aluminum
sheath and the lead sheath is also adopted where the surface of
duct is poor and where moisture is high.

Tiéu
chuan

Standard

IS 7098

IEC 60840
IEC 62067

GB/T 11017

V6 bén ngoai
Outer sheath

PVC
HDPE

V& ngoai HDPE dugc st dung trong hau hét cac trudng hap,
dam bao tot d6 bén co hoc va dién. Vo PE khong cé halogen.
Son chdng chay c6 thé dugc dp dung dé han ché chéy lan cho
cac cong trinh tda nha hodc dudng ham. Vo PVC véi cac cong
thuc khac nhau dé phu hop cho ting muc dich cu thé. Vé PVC
cling dugc st dung khi kha nang chiu lra dugc yéu cau cao
hon. Vo khong ¢ halogen va cé kha nang chéng chay dugc
dung khi kha nang chiu Ira tét dugc yéu cau trong cac toa
nha va dudng ham. Dé thuan tién cho viéc thir nghiém 16p vo
bén ngoai, 1 16p dan dién dugc boc trén do

HDPE sheath is used in most cases which guarantees excellent
mechanical and electrical strength. PE sheaths are halogen
free. Flame retardant paint can be applied on site to limit the
fire spread in building and tunnel applications. PVC sheaths are
used with different formulas optimized for the purposes. PVC
sheaths are also used when higher fire performance is required.
Halogen free and fire retardant sheaths are used when higher
fire performance is required in building and tunnel applications.
In order to facilitate the testing of the outer sheath, a conductive
layer is applied over it.

IEC 60840

IEC 62067
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THIET KE & CAU TRUC CUA CAP XLPE

Design & Construction of XLPE Cable

CACH DIEN XLPE V&1 MAN CHAN SO1 DONG

XLPE Insulated With Copper Wire Shield

L6i dan Conductor
Man chan 16i Conductor screen
Cach dién XLPE XLPE insulation

Man chan cach dién

Insulation screen

Bang dan dan

Semi-conducting tape

Man chan soi dong

Copper wire screen

Bang nhom laminated

Aluminum laminated tape

O N~ AWM

Vé ngoai PE hay PVC

PE or PVC outer shealth

L&i dan Conductor
Man chan 16i Conductor Screen
Cach dién XLPE XLPE insulation

Man chan cach dién

Insulation Screen

Bing ban dan chéng tham

Semi-Conducting Swellable Tape

V6 nhém gan

Corrugated Aluminum Sheath

N AMOId -

Vo ngoai PE (PVC)

PE (PVC) Outer sheath



QUY TRiINH SAN XUAT

Manufacturing Process
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CAC TIEU CHUAN CAP
Cable Standards

TIEU CHUAN THUONG PU'QC SU’ DUNG CHO CAC LOAI CAP CAO THE NHU’ SAU:
Commonly used standards for HV cables are as follows:

IEC (International Electrotechnical Commission)

IEC 60228: Conductors of insulated cables

IEC 60287: Electric cables — Calculation of the current rating

IEC 60332: Tests on electric cables under fire conditions

IEC 60502: Power cables with extruded insulation and their accessories

IEC 60840: Power cables with extruded insulation and their accessories for rated voltage
above 30 kV (Um =36 kV) up to 150 kV (Um = 170 kV). Test methods and requirements

IEC 60853: Calculation of the cyclic and emergency current rating of cables
IEC 61443: Short - circuit temperature limits of electric cables with rated Voltages above 30 kV (Um =36 kV)

IEC 60949: Calculation of thermally permissible short-circuit currents, taking into account non-adiabatic
heating effects

IEC 62067: Power cables with extruded insulation and their accessories for rated voltage
above 150 kV (Um = 170 kV) up to 500 kV (Um = 550 kV) Test methods and requirements

CENELEC (European Commitee for Electrotechnical Standardization)
HD 632: Power cables with extruded insulation and their accessories for rated voltage above 36 kV (Um=42 kV)
up to 150 kV (Um=170kV)

AS NZS (Australian/New Zealand Standard)
AS NZS 1429.2: Electric cables—Polymeric insulated
Part 2: For working voltages above 19/33 (36) kV up to and including 76/132 (145) kV

IS (Indian Standard)
IS 7098: Cross-linked polyethylene insulated thermoplastic sheathed cables —
specification part 3 for working voltages from 66 kV up to and including 220 kV

ISO (International Organization for Standardization)
Our systems comply with the requirements of 9001:2008




CAP CAO THE
High Voltage Cables

38/66 (72,5) kV

RUOT DAN PONG, CACH DIEN XLPE, MAN CHAN SOl PONG, VO BOC NGOAI PVC HOAC PE
Copper conductor, XLPE insulated, Copper wire shield, PVC or PE Outer sheath

1 1. Léidan Conductor

) 2. Man chan I6i Conductor screen

3 3. Cach dién XLPE XLPE insulation

4 4. Man chan cach dién Insulation screen

5 5. Bangdandan Semi-conducting tape

6 6. Man chan soi dong Copper wire screen

7 7. Bang nhém laminated Aluminum laminated tape
8 8. Vo ngoai PE hay PVC PE or PVC outer sheaith

Tiét dién 16i | Dudng kinh 16i | Chiéu day Chiéuday | Chiéuday | Tiétdiénman | Chiéuday | Pudngkinh | Khdiluong Pién tré DC

man chan 16i | cach dién man chan chan déng véboc [téngganding|capgandung| tdida & 20°C
cach dién
Cross- Diameter of | Thickness of | Thickness of | Thicknessof| Cu-Screen | Thickness of | Approx outer Approx Max. DC Cu
Sectional Conductor Conductor Insulation Insulation | Cross-Sectional Outer Diameter of Weight of Conductor
Area Screen Sceen Area Sheath Cable Cable Resistance at 20°C
mm?® mm mm mm mm mm? mm mm kg/m ohm/km
240R 18.3 1.0 11.0 1.2 95 35 58.0 5.0 0,.0754
300R 204 1.0 11.0 1.2 95 35 60.0 5.7 0.0601
400R 234 1.0 11.0 1.2 95 35 64.0 6.9 0.0470
500R 263 1.0 11.0 1.2 95 35 67.0 8.0 0.0366
630R 29.7 1.0 11.0 1.2 95 35 71.0 9.5 0.0283
800R 333 1.0 11.0 1.2 95 35 77.0 1.7 0.0221
1000 S 39.7 1.0 11.0 1.2 95 35 81.0 13.7 0.0176
1200S 42.7 1.0 11.0 1.2 95 35 85.0 25.7 0.0151

R:Bén nén tron, S: bén ré quat
R: Compact round stranded, S: Segment Stranded (Miliken)

KHA NANG MANG TAI LIEN TUC CHO MACH PON
Continuous Current Rating for Single Circuit (A)

Chén truc tiép Trong khéng khi / In air

Dat tam gidc / Trefoil Dit phéng / Flat

Tiét dién 16i dan (mm2) Pit 6ng trong

Direct-buried

Cross-Sectional Area (mm?2) Pipe

240 530 483 606 692
300 599 544 693 795
400 683 616 802 925
500 780 729 929 1075
630 886 828 1066 1247
800 997 929 1210 1432
1000 1173 1087 1473 1728
1200 1270 1173 1611 1894

www.thiphacable.com | 9)




CAP CAO THE
High Voltage Cables

38/66 (72,5) kV

RUOT DAN DONG, CACH PIEN XLPE, VO NHOM GAN, VO BOC NGOAI PVC HOAC PE
Copper conductor, XLPE insulated, Aluminium corrugated sheath, PVC & PE outer sheath

. L6i dan Conductor

) Man chan 16i Conductor Screen
3 Cach dién XLPE XLPE insulation

4 Man chan cach dién Insulation Screen

Bang ban dan chéng thdm  Semi-Conducting Swellable Tape

Vo6 nhoém gan Corrugated Aluminum Sheath
Vo ngoai PE (PVC) PE (PVC) Outer sheath

N IMON -

Tiétdién16i |PudngkinhIsi| Chiuday | Chiduday | Chiduday | Chiéuday | Chiuday | Pudngkinh | Khéiluong | Diéntré DC

man chanl6i | cach dién man chan | ctavé nhém véboc |[téngganding|capgandung| tdida & 20°C
cach dién
Cross- Diameter of | Thickness of | Thickness of | Thickness of | Thicknessof |Thicknessof | Approx outer Approx Max. DC Cu
Sectional Conductor Conductor Insulation Insulation Alumninium Outer Diameter of Weight of Conductor
Area Screen Sceen Sheath Sheath Cable Cable Resistance at 20°C
mm2 mm mm mm mm mm mm mm kg/m ohm/km
240R 183 1.0 11.0 1.2 1.6 35 67.0 5.8 0.0754
300R 204 1.0 11.0 1.2 1.6 35 70.0 6.7 0.0601
400 R 234 1.0 11.0 1.2 1.7 35 74.0 8.1 0.0470
500R 263 1.0 11.0 1.2 1.7 35 76.0 9.1 0.0366
630R 29.7 1.0 11.0 1.2 19 35 81.0 10.8 0.0283
800R 333 1.0 11.0 1.2 19 35 87.0 13.2 0.0221
1000 R 39.7 1.0 11.0 1.2 2.0 35 92.0 15.6 0.0176
1200R 42.7 1.0 11.0 1.2 2.1 35 98.0 18.0 0.0151

R: Bén nén tron, S: bén ré quat
R: Compact round stranded, S: Segment Stranded (Miliken)

KHA NANG MANG TAI LIEN TUC CHO MACH PON
Continuous Current Rating for Single Circuit (A)

Tiét dién 16i dan (mm2) Chén truc tiép Pit éng trong Trong khéng khi / In air
Cross-Sectional Area (mm?2) Direct-buried Pipe
240 535 502 621 706
300 606 567 710 810
400 691 646 822 942
500 787 733 951 1098
630 898 833 1096 1274
800 1008 958 1243 1462
1000 1184 1121 1505 1759
1200 1282 1208 1648 1938

QUACERT

ie
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CAP CAO THE
High Voltage Cables

64/110 (123) kV

RUOT DAN PONG, CACH PIEN XLPE, MAN CHAN SO1 DPONG, VO BOC NGOAI PVC HOAC PE
Copper conductor, XLPE insulated, Copper wire shield, PVC or PE Outer sheath

1 1. Léidan Conductor

2 2. Man chan 16i Conductor screen

3 3. Cach dién XLPE XLPE insulation

4 4. Man chan cach dién Insulation screen

5 5. Bangdan dan Semi-conducting tape

6 6. Man chin soi dong Copper wire screen

7 7. Bang nhém laminated Aluminum laminated tape
8 8. Vo ngoai PE hay PVC PE or PVC outer shealth

Tiétdién 16i | Pudng kinh 16i | Chiéu day Chiéuday | Chiéuday | Tiétdiénman | Chiéuday | Pudngkinh | Khéilugng Dién tré DC

man chdnl6i | cachdién | manchin chan déng véboc |téngganding|capgandung| tdida & 20°C
cach dién
Cross- Diameter of | Thickness of | Thickness of | Thickness of |  Cu-Screen Thickness of | Approx outer Approx Max. DC Cu
Sectional Conductor Conductor Insulation Insulation | Cross-Sectional Outer Diameter of Weight of Conductor
Area Screen N Area Sheath Cable Cable Resistance at 20°C
mm’® mm mm mm mm mm? mm mm kg/m ohm/km
240R 18.3 15 19.0 1.5 95 4.0 763 6.8 0.0754
300R 204 1.5 18.5 1.5 95 4.0 774 73 0.0601
400R 234 1.5 17.5 1.5 95 4.0 783 8.3 0.0470
500R 263 1.5 17.0 15 95 4.0 80.2 9.2 0.0366
630R 29.7 1.5 16.5 1.5 95 4.5 83.6 10.7 0.0283
800R 333 1.5 16.0 1.5 95 4.5 86.2 124 0.0221
1000 S 397 15 16.0 1.5 95 4.5 93.6 14.2 0.0176
1200S 42.7 1.5 16.0 1.5 95 5.0 97.7 16.5 0.0151

R: Bén nén tron, S: bén ré quat
R: Compact round stranded, S: Segment Stranded (Miliken)

KHA NANG MANG TAI LIEN TUC CHO MACH PON
Continuous Current Rating for Single Circuit (A)

Tiét dién 16i dan (mm2) Chén truc tiép Dit éng trong Trong khéng khi / In air
240 528 495 605 682
300 597 559 692 783
400 681 650 800 909
500 775 739 922 1053
630 884 841 1065 1226
800 994 945 1208 1406
1000 1169 1109 1465 1695
1200 1264 1231 1595 1849
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CAP CAO THE

High Voltage Cables

64/110 (123) kV

RUOT DAN PONG, CACH DIEN XLPE, vO NHOM GAN, VO BOC NGOAI PVC HOAC PE
Copper conductor, XLPE insulated, Aluminium corrugated sheath, PVC & PE outer sheath

. L6i dan Conductor

5 Man chan 16i Conductor Screen
3 Cach dién XLPE XLPE insulation

4 Man chan cach dién Insulation Screen

Bang ban dan chéng tham  Semi-Conducting Swellable Tape

V6 nhém gan Corrugated Aluminum Sheath
Vo6 ngoai PE (PVC) PE (PVC) Outer sheath

NN

Tiétdién 16i | Dudng kinh16i | Chiéu day Chiéuday | Chiéuday Chiéu day Chiéuday | Pudngkinh | Khéilugng Dién tré DC

man chdnl6i | cichdién | manchan | cdavénhém védboc |[téngganding|cap ganding| tdida &20°C
cach dién
Cross- Diameter of | Thickness of | Thickness of | Thickness of | Thickness of |Thicknessof | Approx outer Approx Max. DC Cu
Sectional Conductor Conductor Insulation Insulation Alumninium Outer Diameter of Weight of Conductor
Area Screen Sceen Sheath Sheath Cable Cable Resistance at 20°C

mm’® mm mm mm mm mm mm mm kg/m ohm/km
240R 18.3 1.5 19.0 1.5 2.0 4.0 85.6 73 0.0754
300R 204 1.5 18.5 1.5 2.0 4.0 86.9 79 0.0601
400 R 234 1.5 17.5 1.5 2.0 4.0 87.7 8.7 0.0470
500R 263 15 17.0 1.5 20 4.0 90.3 9.8 0.0366
630R 29.7 1.5 16.5 1.5 2.0 4.5 94.1 114 0.0283
800R 333 15 16.0 1.5 23 4.5 99.8 133 0.0221
1000 R 397 15 16.0 1.5 23 4.5 106.4 16.3 0.0176
1200R 42.7 1.5 16.0 15 23 5.0 109.8 18.3 0.0151

R: Bén nén tron, S: bén ré quat
R: Compact round stranded, S: Segment Stranded (Miliken)

KHA NANG MANG TAI LIEN TUC CHO MACH PON
Continuous Current Rating for Single Circuit (A)

Cross-Sectional Area (mm?2) “ Bt tam giac / Trefoil Dit phang / Flat

617
300 602 563 705 794
400 687 654 816 923
500 782 744 939 1068
630 891 846 1083 1243
800 1001 949 1229 1425
1000 1176 1108 1486 1718
1200 1269 1235 1612 1871

QUACERT
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DONG DIEN DINH MU’C

Continuous Current Ratings

DIEU KIEN LAP DAT: LAYING CONDITIONS:
Dong dién dinh mdc dudc tinh dya trén cac diéu kién sau day: Current carrying capacities are based on following conditions:
Trong khdng khi: nhiét do moi trudng 40°C, hé s6 tai: 1.0 In air: 40°C ambient temperature, load factor: 1.0
(Cap dugc gia dinh dugc bao vé khdi biic xa mat troi truc tiép) (Cables are assumed to be protected from direct solar radiation)
Trong dat: Nhiét moi truong 25°C In soil: 25°Cambient temperature
Nhiét trd suat cia dat: 1.5 K.m /W, Hé so tai: 1.0 Thermal resistivity of the soil: 1.5 K.m /W, load factor: 1.0
Do sau lap dat: 1.5m Depth of laying: 1.5m
Cach b tri cap 116 Arrangement of single core cables:
Hinh tam giac: 3 cap dat trong bé tam gidc cham vao Trefoil formation: 3 cables laid in touching triangular bundles
Nam ngang: 3 cap dat canh nhau, Flat formation: 3 cables laid side by side,
"Khodng cach truc;" trong dat 3D, Trong khong khi 4D "Axial distance;" in soil 3D, In air 4D
D = dudng kinh ngoai clia cap D = Outer diameter of the cable
Nhiét d6 ruot dan In nhat cho phép Max. Permissible Conductor temperature
Van hanh binh thuéng: 90°C Normal operation: 90°C
Trang thai qua tai: 130°C Emergency operation: 130°C
Ngén mach: 250°C Short circuit: 250°C

I HE SO HIEU CHINH THEO DIEU KIEN LAP DAT
Correction Factors For Various Laying Conditions

Hé s6 hiéu chinh theo nhiét dé méi truéng
Correction factors for various ambient air temperature

Nhiét dé ruét dan I6n nhat Nhiét dé khéng khi /Air temperatures (°C)
Max. Conductor temperature 20°C 25°C 30°C 35°C 40°C 45°C 50°C

1.2 1.16 1.1 1.05 1.0 0.94 0.88

Hé s6 hiéu chinh theo nhiét dé dat
Correction factors for various ground temperature

Nhiét d6 ruét dan I6n nhat Nhiét dé dat / Ground temperatures (°C)
15°C 20°C 25°C 30°C 35°C 40°C 45°C

Max. Conductor temperature

1.08 1.04 1.0 0.96 0.91 0.87 0.83

Hé s6 hiéu chinh theo dé sau lap dit
Correction factors for various depths of laying

: Do sau lap dat / Depth of laying (m)
Hé so hiéu chinh
0.7 1.0 1.25 1.5 1.75 20 25

Rating factor

1.1 1.06 1.03 1.0 0.98 0.96 0.93
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DONG DIEN DINH MUC

Continuous Current Ratings

Hé s6 hiéu chinh theo nhiét tr& cha dat
Correction factors for various thermal resistivity of ground

NHIET TRG SUAT CUA PAT

SACH LAP DI;(\T . Thermal resistivity of soil [°C.m/W]
rrangement of cables

o5 12 [ 15 1a |21 ] 24
Xép tam giac/ Trefoil touching 1.24 | 1.10 | 1.00 | 0.92 | 0.86 | 0.80
Xép trén mat phang nam ngang, chén truc tiép, khoang
cach gilta cac pha =2150mm
Horizontal formation, laid direct in ground, distance between 1231 1.10 1 1.00 | 0.92 | 086 | 0.80
phase-phase =150mm
Xép trén mat phang nam ngang, chén truc tiép, khoang cach
gilta cac pha 2450mm
Horizontal formation, laid direct in ground, distance between 12111091100 4 092 087 | 082
phase-phase 2450mm
Xép trén mat phang nam ngang, dat trong éng, chén trong
dat, khoang cach giira cic pha 2300mm
Horizontal formation, laid in duct in the ground, distance between 1171108 | 1.00 | 092 | 087 | 083
phase-phase =150mm

Hé s6 hiéu chinh theo nhém
Correction factors for groups

CACH LAP PAT

Arrangement of cables

NHIET TRO SUAT CUA DAT

SO MACH
Thermal resistivity of soil [°C.m/W]

Number of
circuits

oo [ 12 15 [1a ] 21 20

Xép tam giac, khoang cach giira hai nhém > 350mm. 2 082 | 082 |0.81 | 0.80 | 0.80 | 0.80
Trefoil touching, dictance between two groups > 350mm. 3 0.71 | 0.71 |0.69 | 0.69 | 0.69 | 0.68
Xép trén mat phang ndm ngang, chén truc tiép, 5 086 | 085 084 | 084 | 084 084
khoang cach giita hai nhém cap = 600mm ’ ’ ’ ' ' ’
H.orizontal formation, laid direct in ground, 3 076 | 076 1074 | 075 | 074 | 073
distance between two groups = 600mm

Xép trén mit phdng nam ngang, chén truc tiép, 2 0.90 | 091 |0.90 | 0.89 | 0.88 | 0.89
khoang cach giita hai nhém cap = 1350mm

Horizontal formation, laid direct in ground, 3 084 | 083 1083 | 082 081 081
distance between two groups >1350mm

Xép trén mit phang ndm ngang, dat trong 6ng, 5 088 087 1086 086 085 077
chén truc ti€p, khoang cach giira hai nhém cap = 900mm ' ’ ' ' ’ '
Hf)rizonta/ formation, laid in duct in the ground, 3 082 | 081 1078 | 079 | 079 | 0.77
distance between two groups = 900mm




LAP DAT CAP

Cable Installation

LU'C KEO TOI PA
Maximum pulling tension

Luc kéo t6i da phu thudc vao thiét ké clia cap, gidi han co hoc, vat liéu dan dién va phuang phap lap dat va kéo cap.
Luc kéo t6i da cho day dan dong (Tc) khong dugc vuot qua 50 lan tiét dién clia rudt dan (S).

Trong trudng hgp rudt dan nhom, luc kéo t6i da khong vuat qua 30 lan tiét dién ctia rudt dan (S).

Hoac néi cach khac:

Tc =50 x Smm? (N) (cho ruét dan déng)

Ta =30 x Smm? (N) (cho ruét dan nhém)

Khi luc kéo tinh toan gan bang véi (hoac trong 10% cuia) luc kéo t6i da,

may do luc nén dugc st dung trong sudt qua trinh kéo.

The maximum pulling tension is depending on the cable design, the mechanical limitations, the conductor material,

and the method of laying and pulling the cables.

For pulling eye attached to the conductor, the maximum pulling tension for copper conductors (Tm) should not exceed 50
times the area of conductor (S).

In case of aluminum conductors, the maximum pulling tension should not exceed 30 times the area of conductor (S).

Or in other words

Tm = 50 x Smm?Newtons (for copper conductors)

Tm = 30x Smm? Newtons (for aluminum conductors)

When the calculated pulling tension is close to (or within 10 % of) the maximum pulling tension,

the use of a tension gauge during the pulling is recommended.

BAN KiNH UON CONG TOI THIEU
Minimum Bending Radius

e . e Loai giap sg dong Loai vé nhém gan Loai c6 4o giap
Ban kinh u6n cong toi thiéu Wire screen type Corrugated sheath type Armoured cable

Min. Bending radius
‘ 18D ‘ 15D

D: Budng kinh ngoai clia cap (mm)
D: Cable overall diameter (mm)

LU'C EP MEP TUONG TOI PA

Maximun sidewall pressure

P=T/R(kg/m)

P: Luc ép mép tudng t6i da/ Maximum sidewall pressure [kg/m]
T: Luc kéo t6i da/ Maximum pulling tension [kg]

R: Ban kinh uén cong nho nhat/ Minium bending radius [m]

Dé gidm thiéu thiét hai cap vi luc ép mép tudng qua cao, ngudi I3p dat can kiém tra cac khuyén cao thich hop
déi véi mai tung loai cap lap dat.

In order to minimize cable damage because of excessive sidewall pressure, the installer should check the proper
recommendations for each type of cables to be installed.
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CAC CONG THUC

Formulas

CUONG DO DONG DIEN TAI
Load current (1)
«VGi hé thong dién 1 pha/ For single phase system:
P P: Cong suat truyén tai / Load to be transmitted (kW)
I= U.Cos () (A) U: Dién ap day / Phase to phase voltage) (kV)
Cos (¢): Hé s6 cong suat tai / Power factor of load
+V6i hé thong dién 3 pha/ For three-phase system:
P
I=———t
V3 U.Cos (p) A

DONG NGAN MACH CHO PHEP
Permissible short-circuit current
lsc: Dong dién ngén mach / Short circuit rating (A)

kS Osc+P t : Thai gian ngdn mach / Short circuit duration (s)
Isc = \/— [ (9 N B) (A) s Tiet dién ru6t dan danh dinh / Conductor nominal area (mm?)
t " Bsc : Nhiét d6 ngdn mach / Short circuit final temperature (°C)
O :Nhiét do van hanh t6i da / Maximum operating temperature (°C)
DONG NGAN MACH CHO PHEP

Permissible short-circuit current

Dong dién ngan mach téi da trong 1 gidy, I1s (kA)
Max. Short - circuit current on the conductor during 1s, I1s (kA)

Tiét dién Ruét dan nhém Ruét dan déng
Cross Section (mm?) Aluminium Conductor Copper Conductor

25 24 3.6
35 33 5.0
50 47 7.2
70 6.6 10.0
95 9.0 13.6
120 11.3 17.2
150 14.2 21.5
185 17.5 26.5
240 22.7 34.3
300 283 429
400 37.8 57.2
500 47.2 715
630 59.5 90.1
800 75.6 144.5
1000 94.5 143.1
1200 1134 171.7

1 mm2 0.094 0.143

Ghi cha: Nhiét d6 ban dau 90°C, nhiét d6 cudi cling 250°C
Note: Initial Temperature: 90°C, Final Temperature: 250°C




CAC CONG THUC

Formulas

DIEN TRO 1 CHIEU TAI NHIET DO VAN HANH
DC resistance at operating temperature

R=R,, (1+ 0, A6),(Q/km)

« Ry : Dién trd 1 chiéu ctia rudt dan tai 20°C / DC resistance of conductor at 20°C, /km
« Oy : Hé 6 dién trd tai 20°C / Temperature coefficient of the resistance at 20°C, 1/deg C

- VGi dong / For copper: a,o = 0.00393 1/deg C

-V6i nhédm / For aluminium: a,, = 0.00403 1/deg C
- AB: Chénh léch nhiét do / Temperature difference (6 - 20)

CONG SUAT PIEN BA PHA CONG SUAT BIEU KIEN BA PHA DPIEN KHANG
Three-phase active power (P) Three-phase apparent power (S) Reactance
P =3 .U.LCos (), (kW) S =V3.UI (kW) X =2m.f.L,(Q/m)
~ X:dién khang / reactance (O/m)
DIEN DUNG
Capacitance
C:dién dung / capacitian (F/m)
C= €.10” (F/m) Di : dudng kinh ngoai cach dién / external diameter of insulation (mm)
18In (&) ' dc : dudng kinh ruét dan bao gom man chén / diameter of conductor, including screen (mm)

e € :d6 tirtham cdia vat liéu cach dién / relative permittivity of insulation
DONG DIEN NAP DIEN TRO XOAY CHIEU
Charging current AC resistance

1

Ic =wCV10°,(A/km) R=R". (1+ys+yp)

R: dién tr& xoay chiéu clia rudt dan & nhiét dé van hanh téi da/

a.c. resistance of conductor at maximum operating temperature ((/km)
R dién trd mot chiéu clia rudt dan & nhiét dé van hanh téi da

V:dién ap pha / phase voltage (V) d.c. resistance of conductor at maximum operating temperature (Q/km)
ys: hé s6 hiéu ting bé mat/ skin effect factor

yp: hé s6 hiéu ting lan can/ proximity effect factor

Ic : dong dién nap / charging current (A/km)
w=2Ttf f:tans6/frequency (Hz)

PIEN TRUONG
Electric field
Ex: cuong d6 dién truong & vi tri x / electric stress at radius x (V/mm)
Ex = v (V/mm) X khoang cach tirtam dén diém tinh toan / distance from center of conductor (mm)
xIn (%) R: ban kinh bén ngoai cach dién / external radius of insulation (mm)
r: ban kinh ruét dan bao gém man chan / radius of conductor, including screen (mm)
PO TYU' CAM

_ 70 (O
Inductance L=210"In (a.d) ,(H/m)

L: do6 tu cdm/ inductance (H/m)

a: khoang cach hinh hoc/ Mean geometric distance (mm)

d: dudng kinh ruét dan bao gém man chan/ diameter of conductor, exincluding screen (mm)
a: hé s6 cau trdc ctia rudt dan/ coefficient depending on the construction of the conductor.

Chu y: Cac cong thuc tinh toan trén ap dung cho cap mét 16i.
Note: Above formulas used for calculating on single-conductor cables.
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HU'GNG DAN LU'U KHO VA CAC THAO TAC VOI1 RULO CAP
Guide To Storage And Action Ways For Drum Of Cable

1) LU'U KHO / Storage

— TN
A A

Dung con ké chén cé dinh hai bén \ / \ \

Use chocks on both sides ) ( a ; )
\ 7 4

w-
\
/

A

Chi nhirng ruld cap dugc bao bi bao vé méi c6 thé xép chong
tang tréng Ién tang tréng. L&p duéi phai dam bao du chiéu rong.

Only drums with protection lagging may be piled flange on flange.
Lower layer to be secured over full drum width

Khéng dit nam
Don'’t lay them flat

2) XEP DO / Load and Unload

q
A
Lan Rulé theo chiéu miii tén trén ma turé Dung can truc hoic xe nang

Roll the drum in the direction used during cable reeling Use crane or forklift




3) PHAN CHIA CAP HOAC THAY DOI RULO / Divide Or Change The Drum

/K\\\\ .
A A

X X

——
N

T T~

Dé nghi str dung cach nay
Use this way (recommended)

S~

\</’“\
i
AL

71

+

Khong str dung cach nay
Don't use this way

4) XA CAP / Unwinding

Xa cap theo cach nay Khdng xa cap theo cach nay
Do as this way Never use this way

54
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CONG TY CP DIA OC - CAP PIEN THINH PHAT
THINH PHAT REAL ESTATE - CABLES JSC

¥ ThiPha Cable

Tru s& chinh: VP Giao dich: Head office: Business office:

144A H6 Hoc Lam, P. An Lac, 18 Hoang Diéu, P. 12, Q. 4, TP. HCM 144A Ho Hoc Lam St., An Lac Ward, 18 Hoang Dieu St., Ward 12,
Q. Binh Tan. TP.HCM PT: (84.8) 3825 3604 Binh Tan District, HCMC, Vietnam. Dist. 4, HCMC, Vietnam.
DT : (84.8) 3875 3395 Fax: (84.8) 3825 3605 Tel: (84.8) 3875 3395 Tel: (84.8) 3825 3604

Fax: (848) 3875 6095 Fax: (84.8) 3875 6095 Fax: (848) 3825 3605
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