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Tém tit:

Hé théng dudng day tai dién trén khong la hé thdng quan trong, truyén tai dién nang tir nguon phat
dén phu tai. Nhu cau vé truyén tai nang lugng dién ngay cang tang do su gia tdng dan so, su phat
trién ctia cdng nghé giao théng va su ma rong kinh t&, do d6 dan dén qué tai cho hé théng dudng
day trén khdéng (OHL). Vi vy, t8i uu hda ngudn dién hién cd bang cach tdng cong sudt truyén tai
cho dudng day dién la mét giai phap thiét thuc dé€ dap ('ng cac van dé vé nhu cdu ndng lugng. Tuy
nhién, dudng day ACSR dang dugc si dung phd bién ¢ nhugc diém hé s6 gidn nd nhiét cao, day bi
gian nd va tang do vong lam gia tang dién tra khi cong suat truyén tai tang lén, gdy qua nhiét. Giai
phap dé tdng kha ndng truyén tai cia Iudi dién ma khéng phai xay dung hé théng dudng day truyén
tai mdi la thay thé day ACSR bang day nhdm 16i composite (ACCC®). L8i composite sgi carbon cirng
hon t&i 25% so Véi 18 thép va cé hé s6 gidn nd nhiét thap, 1am ting luc kéo cta day dan va giam
dang ké do vdng clia duding ddy ACCC® & nhiét do cao. Diéu nay cd nghia 13 ddy dan ACCC® cb
thé mang cng sudt cao hon trong khi dd vdng it hon cap ACSR. Trong bai bdo nay, tac gia thuc
hién mé phong d6 vong va luc cang cla day cap ACCC® sur dung phan mém CCP (Conductor
Comparison Program Software) clia CTC Global va két qua dugc so sanh véi day thudng dung ACSR
trong cung diéu kién lam viéc.

T khoéa:
Day nhom 16i composite (ACCC®), tang cong suat truyén tai, giam d6 vong, dudng day truyén tai
dién trén khong.

Abstract:

The overhead power line system is an important system that transmits power from the source to the
load. The demand for electric energy transmission is increasing due to population growth,
development of transport technology and the economic expansion, which are cause of overload of
the overhead line system (OHL). Therefore, increasing the transmission capacity of the power lines is
a practical solution to meet energy demand problems. However, the commonly used Aluminium
Conductor Steel Reinforced (ACSR) line expands and deflects, increasing resistance as the
transmission capacity increases, causing overheating because of the disadvantage of having a high
coefficient of thermal expansion. To increase the transmission capacity of systems without building
new transmission lines is to replace the ACSR wire by Aluminum conductor Composite core (ACCC®)
wire. The carbon fiber composite core is up to 25% stiffer than the steel core, greatly reducing the
deflection of the ACCC® line at high temperatures. This means that ACCC® conductors can carry
higher capacity while deflection less than ACSR cables. In this paper, the authors performed sag-
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tension simulations of ACCC® cables using Conductor Comparison Program Software and the results
compared with conventional wires using ACSR in the same working conditions.

Keywords:

Aluminum conductor Composite core (ACCC®), high-temperature low-sag, overhead power line.

1. GIOI THIEU CHUNG

Viéc mé rong ludi dién truyén tai sé la
nhu ciu cap thiét cua hé thong dién hién
nay do tac dong dang ké cua su phat trién
phu tai, ciia cc ngudn ning lugng tai tao
két néi vao hé thng [1]. Xay dung céc du
an duong dady mai trong van hanh ludi
dién 1a can thiét, tuy nhién, khé khin
trong viéc giai phong mat bang va mic
dau tu von vao viéc xay dyng cac duong
truyén méi 1am giam co hoi dat duoc két
qua mong mudn. Do d6, c6 thé st dung
t6i da co so ha tang ludi dién truyen tai
hién c6 véi viec mo rong tdi da cong nghé
méi vao hé théng duong day hién cé véi
muc dau tu kinh té it hon va dam bao ky
thuat cao.

Nang cap dudng day truyén tai hién co la
chu dé quan trong, di duoc thao luan
nghién cuu rong réi trong nhirng thap ky
gan ddy, cac giai phap khac nhau da dugc
dua ra ap dung dé thyc hién muc tiéu nay
nhu: xay dung lai duwong day trén khong
c6 dién ap cao hon, thay thé day dan hién
c6 bang day dan khac co tiét dién 16n hon,
nhe hon, lap dat thiét bi bl, st dung cac
thiét bi diéu khién mang dién... nham
tang dong phu tai cho phép trén duong
day truyén tai [2].

Trong nghién cuau nay, tac gia xem xet
giai phap cua viéc thay thé day dan thiét

ké 15i thong thuong bang day dan cd thiét
ké 16i composite (ACCC®) hay con goi
day dan HTLS (High temperature Low-
sag). Day din ACCC® bao gdm I6i hdn
hop soi thuay tinh va cacbon lai sir dung
ma tran nhwa epoxy nhiét do cao dé lién
két hang trim nghin soi riéng I¢ thanh
mot bo phan chiu luc chiu tai théng nhat.
L&i s¢i carbon trung tam dugc bao quanh
boi soi thuy tinh cao cap dé cai thién tinh
linh hoat va do déo dai dong thoi ngin
chan sy an mon dién gitra s¢i carbon va
soi nhém (hinh 1). L6i composite thé hién
d6 bén cao, cao nhat trong nganh, va c6
hé s6 gidn ng nhiét thip nhat gidp giam
d6 vong cua day dan trong diéu kién tai
cao/nhiét d6 cao [3]. Day dan ACCC® ra
doi 1a giai phap dic biét hiéu qua ca vé ky
thuat va kinh té trong cac du an cai tao
ludi dién va thay méi duong day trong
cac duong day co chiéu dai ngan (phu
thugc vao dién 4p va tiét dién day khi gigi
han nhiét thap hon gigi han dién &p). Nho
c6 hé s gidn no nhiét rat thap, day
ACCC® da dat duoc muc tiéu giam dang
ké do vdng nhiét so véi cac day dan co
san trén thi truong khéac. Nhiét do lam
viéc giam trong diéu kién tai cao phan anh
muc giam dang ké ton that duong day co
thé 1am giam yéu cau phat dién, giam tiéu
thu nhién liéu (va lugng khi thai lién
quan), nang cdng suat truyén tai va giam
thoi gian thu hoi von [4].
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Loi composite / composite core:
- 103l truyén théng / Regular type
*  Loai InfeCore™ / infoCore™ type

~ S¢i nhém i mém dang hinh thang
id shoped i wire

Hinh 1. C4u tric cua day dan ACCC

Panh gia so sanh gitra 2 loai day dan
ACSR va ACCC® cung diéu kién lam
viéc trén duong day trén khéng dwa vao
két qua mo phong do vdng va luc cing
day s dung phan mém CCP duoc phan
tich trinh bay trong c4c phan tiép theo cua
bai béao.

2. PHUONG PHAP TiNH TOAN VA MO
PHONG PO VONG, LUWC CANG CUA
DAY DAN

Do vong cua day dan bi anh huéng bai
mot s hién tuwong nhu thay doi vé nhiét
do, thay d6i vé tai va do rdo trong thoi
gian dai. Khoang cach ma day dan sé bi
vong phu thudc vao chiéu dai caa khoang
day dan, trong luong cua diy dan, suc
cing ban dau va dic tinh vat liéu caa no.
Moi day dan s& c6 mot don vi trong
luong, tiét dién 16i, tiét dién dan, va cac
duong cong ung suat cho ca 16i va day
dan véi mot hé s gidn dai nhiét.

Khi mot day dan trai qua qua trinh gidn
dai do nhiét, chiéu dai cua day ting 1én
trong khi khoang cot van giit nguyén.
Diéu nay dan dén giam lyc cang day dan.
Vi vay, dé tim do véng cua day dan ¢
nhiét d6 cao, ching ta phai xét ca sy gian
nd vi nhiét va bién dang khi cing [5].

C6 nhiéu phuong phap tinh toan do cang
vong dang duoc sir dung trén khip thé
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giéi. Mdi phuong phap déu c6 wu diém
riéng va cho két qua chap nhan dugc dua
trén kinh nghiém cua nha thiét ké duong
day hé thdng dién. Trong hau hét moi
trrong hop, cac tinh toan dugc thuc hién
bang phuong phap sé nhung khac nhau vé
d6 gian dai cua day dan dé dap ung véi
nhitng thay doi vé luc cang day, nhiét do
va thoi gian. C6 thé nhém cac phuong
phap tiép can khac nhau thanh mét trong
ba mo6 hinh do gidn dai day dan: (1) Do
gidn dai tuyén tinh (Linear Elongation -
LE): (2) Po gian dai déo don gian
hod (Simplified Plastic Elongation-SPE);
hoac (3) Bo gidn dai déo thu nghiém
(Experimental Plastic Elongation-EPE).
Trong d6, md hinh EPE c6 tinh dén tat ca
c4c thanh phan caa d6 gian dai, tam thoi
va vinh vién bang cach st dung dit liéu d6
dan hdi va do gian dai duoc thu thap tur
c4c thir nghiém wng suat va do rdo. Mo
hinh EPE 14 co sé tinh todn cho hau hét
tat ca cac cong viéc dugc thyuc hién ¢ Bac
My, bao gom cac céng cu nhu phuong
phap dd hoa Varney va cac chuong trinh
phan mém phé bién: PLS-CADD ™ va
SAG10 [6].

Tuy nhién, phuong phap tinh toan, mo
phong do vong, nhiét, cong suit, ton that
duong truyén ciing nhu cac khia canh
kinh té & cac diéu kién khac nhau dé so
sanh gitra day din ACCC® véi céc loai
day ACSR dang dugc sir dung cé thé
thuc hién dé dang qua phian mém
CCP (Conductor Comparison Program
Software) da dugc CTC Global xay dung
va phét trién (hinh 2). Nguoi dung chi can
chon loai va kich thuéc day dan tir menu
va nhap cac gia tri, gia thiét thich hop
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duoc danh dau trong phan mém. Chuong
trinh c6 day du chirc ning va sir dung cac
cong thwec tiu chuan cua nganh (nhu
IEEE 738-2006).

Pau ra cd thé dé dang so sanh véi
SaglO®, PLS CADD ™ va céic chuong
trinh tuong tu khac. CCP sir dung truc
tuyén trén trang web cua CTC Global s&
gilip dé dang cap nhat cac tép day mai va
dir liéu khéac, ddng thoi thém cac cai tién
khi chung dugc thuc hién. Tat ca dir liéu
can thiét cho tinh toan duoc nhap trén mot
trang. Day din ACCC® cin so sanh duoc
chon tu dong dua trén day dan co ban da
chon. Mot s trudng duoc nhap tu dong
dua trén cdc muc nhap trudc d6 hoac tuy
chon nguoi dung da luu. Nguoi dung cé
thé chinh stra hau hét dix liéu dau vao, bao
gom ca dir liéu mic dinh va dwgc chon tu
dong. Nguoi ding da dang ky co thé luu
nhiéu du an, goi lai, stra doi chiing va luu
ching dudi dang du an mai hoac ghi de
Ién cac du an hién c6. Két qua so sanh
CCP duoc hién thi trén mot trang riéng
biét. Pau vao thuong xuyén thay do6i duoc
st dung dé phan tich do nhay duoc cung
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Puong day duoc chuyén doi sir dung day
dan loai ACCC421, md phong do vong va
lyc cang dugc thuc hién béi phan mém
CCP, két qua duoc xuit ra tir phan mém
dudi cac diéu kién nhiét d6 khic nhau nhu
trong hinh 3.

Théng tin ddy dén Day dén cd sd
Kigu ACCC®
Kened  palieseLs
D6 vong va luc cing khdi tao (15 °C)
Khoang cét dai biéu (m) 400.0
% RTS 20.0
D6 véng & nhiét d6 khdi tao 14y dé vong(m) 9.19
Téng sé Cang théng ban dau tai cu triic 6 nhiét dd vang mac (kN) 271
Téng trong Iugng day/pha (kg/km) 1,264.7
D6 ving/ Luc cang tai nhiét d cang day
B0 vong tai dong dién van hanh dinh
Nhiét do 2C) 36
Bd vong (m) 10.16
Luc céng (kN) 246
B3 vong & nhiét do van hanh dinh mic
Nhiét dg °C) 180
Do vong (m) 12.27
Luc céng (kN) 204
D6 vong tai nhiét dg Idn nhat
Nhigt dé °C) 200
Do vong (m) 12.32
Luc céng (kN) 203
Nhiét do ¢ do vong cho phép I6n nhét (14 m)
Nhiét dé I6n nhat (°C) 200
B6 vong (m) 12.32
Lue céng (kN) 203
Déng dién (A) 3,607
D6 vBng/ Luc cang d didu kién bang gia hoac ché dé lanh
Nhiét d6 (°C) = -20
Wind Pressure (Pa): =0
B0 day Idp bang (mm) =0
B9 véng (m) 8.59
Luc céng (kN) 29.0
% RTS 214
Téi da Cang thang cho phép (kN) 0
T&i da Cang thang (% RTS) 60.00
D% vong & nhiét dd chuyén tiép/Luc céng
Nhigt dé chuyén tigp (°C) 80
D ving (m) 12.04
Luc céng (kN) 208

Hinh 3. Két qua vé dd véng ctia dwong day
ACCC421 sir dung phan mém CCP

Két qua do véng va luc cing cua day
duoc tinh va thé hién chi tiét ¢ nhiét do
khoi tao, tai dong dién van hanh dinh
muc, nhiét @6 van hanh dinh muc, nhiét
do I6n nhat va nhiét do ¢ do vong cho
phép 16n nhit.
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3.2. So sanh day dan ACCC vé&i ACSR

Dé so sanh véi dady ACCC421, ta sir dung
loai ddy ACSR417 c6 trong ngan hang
day ACSR cua phian mém CCP bai ¢
thong s6 vé tiét dién gan nhu nhau. Tir do,
ta c6 thé so sanh dugc do vong va luc
cang cling nhu cac thong sb khac vé dic
diém dién tir, hiéu qua truyén tai dién
nang va tinh kinh té cua 2 loai day.

Hinh 4 thé hién d6 vong va cudng do
dong dién co thé lam viéc theo nhiét do
cia hai loai day dan: ACCC421 va
ACSR417 ¢ diéu kién lam viéc nhu nhau,
dugc tinh toan tir phan mém CCP.

Sag Comparison Graph Ampacity vs Temperature Chart
Graph : Sag as Function of Temperature
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Hinh 4. So sanh dé vong (a) va kha nang mang
dong dién (b) theo nhiét d6é ciia day ACCC421
va ACSR417
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Tir hinh 4a ta c6 thé so sanh do vong cua
day dan theo nhiét ¢ cua day ACCC421
va ACSR417. b6 vbng cua day ACSR
tang rat nhanh khi nhiét do tang tur 18 dén
100°C va vuot qua do vong cho phép &
nhiét do 78°C, trong khi d6, diy ACCC
cho phép lam viéc & dudi do vong lon
nhét t6i nhiét d6 200°C. Do vong cua day
ACCC ting nhanh theo nhiét d tir 18 dén
80°C va ting khong dang ké ¢ nhiét do
cao.

Hinh 4b thé hién ca hai loai day déu dugc
lam viéc & nhiét do 1am viéc toi da va kha
ning mang dong dién 16n nhat. Nhiét do
lam viéc cuc dai cua ACSR la 100°C va
dong téi da 1a 2400 A, trong khi nhiét do
hoat dong téi da cua day din ACCC la
200°C va kha ning mang dong cuc dai la
3600 A. Nhu vay, kha nang mang dong va
nhiét @6 lam viéc cia ACCC cao hon so
vé6i day ddn ACSR trong cung diéu kién
lam viéc va kich thude twong duong.

Ngoai 2 thong sb trén, chuong trinh CCP
con cho ra nhiéu két qua khac so sanh
gitta 2 ddy ACCC va ACRS nhu luc kéo
dut, luc cang day & mot s nhiét do khac
nhau va mot sé gié tri vé& phan tich kinh té
(hinh 5).

Day ACCC cd 18i composite, cd trong
lugng nhe hon loai ACSR, cho phép tang
ham lugng nhdm (st dung cac soi hinh
thang nho gon) ma khong bi ting vé trong
luong day dan (trong lugng tuong wng
cia ACCC421 va ACSR 417 la 1,264.7
kg/km va 1,455.3 kg/km), cho phép cap
mang nhiéu dong dién hon trong khi ton
that dién ning thip hon. Do vy, ngoai

viéc giam dang ké sy sut giam nhiét, do
vong va ton thit duong day, day dan
ACCC con ¢ luc cang day tuong duong
hoac vuot troi hon so voi day ACSR ¢
mot s6 nhiét o van hanh dinh mirc, diéu
kién bang gid va nhiét do6 chuyén tiép
(hinh 5).

Théng tin déy din | Déydincoss | SossnhDaydin#1
Kiéu ACCC® ACSR
s 417 mm?
KD s SNCLS
Tiét dién phan nhom (mm?) 4214 4175
Dudng kinh (mm) 25,146 26.600
Luc kéo dt (kN) 1357 1250
Trong ludng (kg/km) 1,264.7 14553
[0 vong! Ly cang i it 6 cang day
D vong tai dong dién van hanh dinh
Nhiét d6 °C) 36 37
90 vong (m) 10.16 1244
Luc cang (kN) 246 232
D6 vong 6 nhiét do van hanh dinh mic
Nhiét d6 °C) 180 75
96 vong (m) 1227 1394
Lyc cang (kN) 204 207
(D vong tai nhiét dg 16n nhat
Nhigt d6 °C) 200 100
D0 vong (m) 12.32 14.88
Lc c3ng (kN) 23 194
[Nhiét d & do vng cho phép Ion nhét (14 m)
Nhiét 66 16n nhét (°C) 200 n
DG vong (m) 1232 14.01
Luc c3ng (kN) 203 26
Dong dién (A) 3,607 1,962
9 vong/ L céing 0 6 kién béng i hodcché € lanh
Nhiét 43 (°C) = -20
Wind Pressure (Pa): =0
D6 day Idp bang (mm) =0
D0 vong (m) 859 9.93
Lyc cang (kN) 230 289
% RTS 214 21
T6i da Cang thing cho phép (kN): 0 0
Téi da Cang théng (% RTS) 60.00 60.00
[B4 vng & nhiét d9 chuyén tiépiLic cing
Nhiét do chuyén tiép (°C) 80 NA
D9 vng (m) 12.04 NA
Lujc céing (kN) 28 NA
[Phan tich kinh 1§
T6n that dudng déy (15.57 km, 800 A) (da trén gié tri dong dién vén
hanh dinh 6 dudc nhap
Nhiét do 6n dinh (°C) tai dong tai dinh 36 37
Dién trd 6 dong dién dinh (ohm/km) 0.07161 0.08654
Ton that dudng day trong nam dau tién (MWh) 5,185 6,266

Hinh 5: M6t s6 két qua chinh so sanh 2 day
AccC® va ACRS

Do bén kéo dut ciing 1a mot wu diém khac
cua ACCC so vai ACSR (luc kéo dut cua
ACCC va ACSR duogc tinh toan tuong
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tng 1a 135,7 kN va 125 kN). biéu nay
cho phép cac khoang c6t dai hon va yéu
cau it cAu tric hd tro hon hodc ngan hon;
giam stc cing cho cac két cau hién co
trong cac du an cai tao, khéng bi an mon
do kim loai lién két vai I5i thép; kha nang
chiu tai trong bang cao do 161 composite
c6 do bén va do dan hoi cao; va cai thign
kha nang chéng qué tai theo chu Ky - phuc
vu cho viéc cai thién hiéu suat va tudi tho
cua day dan.

HTLS 1a mot lya chon dé khdi phuc lai
cac duong truyén hién co va giai quyét
nhu cau dién ning bai nd co trong lugng
it hon, d§ vong it hon va luc kéo dut cao
hon ngay ca & cung duong kinh voéi
ACSR. Hon nira, day dan HTLS c6 kha
ning mang dong dién cao hon day dan
thong thuong. Hiéu suat cua day dan
ACCC 18i composite gan day di duoc
nghién cuu trong [8]. Po vOng cua day
dan ACCC thap hon nhiéu so véi ACSR
khi ching vuot qué nhiét do knee-point
twong trng 1a 90°C va 70°C, do cac dic
tinh co hoc cua ACCC, c6 do bén kéo I5i
thip hon ACSR & duong kinh xap xi
nhau.

Nhu vay, khi c6 cac théng sé 1am viéc cu
thé caa mot tuyén duong day, phan mém
CCP dé dang tinh todn duoc lyc cing va
d6 vdng caa day dan, thdng sé dién tir va
phan tich kinh t& ¢ diéu kién lam viéc
thuc té. Tir d6, gitp ngudi thiét ké, van

(ISSN: 1859 — 4557)

hanh duong day tiép can d& dang, nhanh
chéng véi cac théng sé van hanh cuaa
duong day va dua ra cac giai phap phu
hop dé ting ning suit 1am viéc cua hé
théng dién.

4. KET LUAN

St dung cac tng dung md phong tinh
toan sir dung trong thiét ké duong day
truyén tai dién cua phan mém CCP, nhém
tac gia da thuc hién tinh toan d6 vong, luc
kéo dut, dic tinh dién tur va phan tich kinh
té cua day dan ACCC cho mot duong day
cu thé, dong thoi so sanh véi day dan
ACSR dang dugc sir dung phd bién trén
thuc té. V6i mot s6 dic tinh dién va co
hoc quan trong nhu kha nang mang dong,
trong luong, kha ning chong dn mon, t4c
d6 rdo, hé sé gidn no nhiét, tu giam chan,
pham vi nhiét do hoat dong, kha nang
ngan mach va on dinh nhiét, khi thay thé
day din ACSR hién c6 bang ACCC s&
mang lai nhirng loi ich sau:

e Tang kha ning mang cong suét;

e Giam ton that dién ning trong qua
trinh truyén tai;

e Giam mirc do phat dién lam giam phat
thai khi nha kinh;

Céu trtic it hon va ngan hon dé hd trg cap
ACCC, va diéu nay c6 thé lam giam chi
phi va tac dong moi truong cua cac du an
truyén tai dién.
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