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TOM TAT

Trén co so cua bai bao truoc [1], o do
chung téi da tinh toan kha nang mang dong
(ampacity) ciia dwong day trén khong cé xét dén
danh hwéng cia diéu kién méi truong nhw vin toc
gio, huwong gio, nhiét do va hé 56 birc xg méi
truong dén dwong ddy dién hinh la day nhom 16i
thép, chiing téi tiép tuc nghién ciru trong bai bdo
nay anh huong cua diéu kién khi hdu thuc té cia
Viét Nam dén kha niang mang dong cua dwong
ddy truyén tdi trén khong trong muoi hai thang

ctia nam. Két qua thu dirge bang phwong phdp
phan tir hitu han dwoc so sanh véi két qua tinh
theo tiéu chudn IEEE cho thdy kha nang dp dung
cia phirong phdp phan tir hitu han. Ddc biét, viéc
so sanh két qua tinh todn bang phan tir hitu han
va tiéu chudn IEEE véi dong dién cho phép vin
hanh theo tiéu chudn thiét ké cho thay néu ching
ta giam sat 16t diéu kién khi hdu thi ¢ thé vin
hanh dwong ddy truyén tdi thic té cao hon vdi
trdm ampere so véi thiét ké ban dau.

Tir khéa: dwong day truyén tdi cao thé, truong nhiét, kha ndng mang dong.

1. GIOI THIEU

Ngay nay viéc hoa luéi cac ngudn dién phan
tan (Distributed Generation -DG) d4 dn dén mot
su gia ting dang ké cong suét truyén trén dudng
day. Vi vdy, no doi hoi phai co nhing thay doi
dang keé trong sy phat trién cua hé théng dién dé
tich hop day di DG va chia sé trach nhiém trong
Viéc cung cép cac dich vu hd trg hé théng (vi du
nhu phu tai, tin sb va dién ap quy dinh). Strbac
[7] cho thay rang sy phat trién ciia cac hé thong
dién trong twong lai doi héi phai c¢6 nhimng thay
d6i 16n ddi véi triét Iy thiét ké tong thé. Bén canh

d6, nhu cau phat trién phu tai do viéc gia tang dan
s6 va su phat trién ciia nén kinh t& qubc gia da
budc nganh dién phai c6 nhitng bién phap 1am
ting kha ning truyén tai cua ca hé thong dién
qudc gia. Viéc nay, trén thuc té, thudng duoc
thuc hién bang viée xay lip méi cac tuyén, mang
truyén tai va phan phéi dién.

Trén thé gii quan diém xdy méi cac tuyén
duong day dang duoc thay thé boi viéc nghién
ctru tinh todn khéa ndng mang dong cua cac duong
day hién hitu - [6], va trén co s6 do vin hanh
ching tai cac nhiét d6 cao hon tiéu chudn. Tiép
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can nay s& cho phép hé théng dién van hanh gin
V6i gii han truyén tai cong sudt ciia nd nhung
van bao dam tinh 6n dinh ciia hé théng, va nhu
thé hé thong dién s& dap tmg dy du nhu ciu phu
tai va dac biét 1a giam déng ké chi phi van hanh.
Vi vay, viéc hiéu biét vé& phan b truong nhiét bén
trong, xung quanh day din va yéu t6 méi truong
s& cho phép quan 1y hiéu qua mang truyén tai va
phan phéi dién 1a nhiém vu quan trong cta cac
nha nghién ctru, tinh toan thiét ké duong day.

Tong quat, kha niang mang dong cua duong
day truyén tai trén khong ciing nhu cap ngam la
dugc tinh toan dya trén sy phan bd nhiét xung
quang day din. Su phan b nhiét nay duoc biéu
dién trong toan hoc dudi dang phuong trinh vi
phan riéng phan bac hai trong khong gian ba
chiéu (3D). Trong thuc té, do chiéu dai day dan
thuong 12 I6n hon rét nhiéu so voi ban kinh cua
né, nén dé don gian trong viéc tinh toan nguoi ta
chuyén viéc khao sat truong nhiét trong mién 3D
vé mién 2D, va chi yéu duoc giai bang phuong
phap giai tich va phuong phap sb.

Phuong phép s, nhu phuong phép sai phan
hitu han (FDM), phwong phap phan tir hiru han
(FEM), phuong phép phan tir bién (BEM),
phwong phap thé tich hitu han (FVM), phuong
phap khong ludi (Meshfree method) voi vu diém
cua no la tao nén 101 giai s6 ¢6 d6 chinh xéac cao
cho cac bai toan ky thuat, dac biét 1a trong cac
mién hinh hoc phirc tap noi ma khong thé tim
duoc 101 giai giai tich, da va dang duogc tng dung
cho viéc giai cac bai toan truyén nhiét cia duong
day trén khong [1]-[2], [8]-[9].

Trong bai bao nay, tiép tuc cac cong trinh
nghién ctru cua ching t6i vé tinh toan trudng
nhiét ctia dudng day trén khong [1]-[2], chdng toi
trinh bay viéc ap dung phuong phap phan tir hiru
han cho tinh toan trudng nhiét va kha nang mang
dong cua duong day truyén tai dién trén khong,
day nhom 161 thép thuc té ctia Viét Nam. Dic biét,
chung t6i khao sat anh huéng cua diéu kién khi
hau Viét Nam trong 12 thang ctia nam ampacity

ctia duong day thuc té. Cac két qua tinh toan cua
chung t6i dugc so sanh véi cac két qua duogce tinh
bang cong thirc trong tiéu chuan IEEE —[3]. Cudi
cung, két qua tinh toan kha ning mang dong cua
duong day truyén tai trong 12 thang duoc so sanh
v6i kha nang mang dong theo thiét ké cho thiy
viéc giam sat diéu kién khi hau thuc té s& giup
cho viéc nang cao dang ké kha ning mang dong
ctia duong ddy truyén tai.

2. MO HINH TINH TOAN

2.1 Phuong trinh truyén nhiét ciia dwong day
trén khong.

Tong quat, dé xac dinh phuong trinh truyén
nhiét ciia duong day truyén tai dién trén khoéng,
chdng ta phai khao sat né trong khéng gian 3D
nhu trén Hinh 1 - [9].

T(xy2)

Hinh 1. Khéi vi phan trong phan tich truyén nhiét
Trong do:
e ke (W/C/m) — d6 dan nhiét cia moi
truong theo huodng Xx.
* .= i("Cm/W) — nhiét tré suét cua

X

moi trrong theo hudng X.

e dT (°C/m) —gradient nhiét do theo
dx

hudng x.

e P (W/m? - nhiét luong toa ra trong
mot don vi thé tich.
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e P =-k, Z—T (W/m?) — thong luong
X

nguén nhiét theo hudng X, theo luat Fourier.
* ¢, (J/kg/°C) — nhiét dung riéng cua vat
liéu méi truong.

LA - L - 6 khuéch tan nhiét cta vat
C p
licu.

e ¥ (kg/m3) — mat do khéi cua vat lidu
moi truong.

Nhu dé trinh bay trong phéan gi6i thiéu, trong
thuc té, chiéu dai cua day dan (theo truc z) thuong
I6n hon rat nhiéu so véi dudng kinh cia n6. Vi
vay, dé thuan tién cho viéc tinh toan nhung van
khong danh mét tinh téng quat cua bai toan,
phuong trinh truyén nhiét cua duong day truyén
tai dién trén khong c6 thé duoc biéu dién trong
2D nhu sau

+ = [
A ot

8% T 07T 10T 1
k(axz 6y_2j+P__ .

Trong trang thai 6n dinh, nghia 1a khdng c6
su bién thién nhiét theo thoi gian, (1) dwoc viét
lai nhu sau

2 2 2 2

Nhu viy, (2) chinh 1a phuong trinh mé ta
phan bd nhiét hodc trudng nhiét cia diy din
trong trang thai 6n dinh. Ngoai ra, dé don gian
trong vén dé tinh toan, mot sd gia thiét sau dugc
chap nhan:

- Do dan nhiét ctia moi truong khong khi 1a
hang s6 (mbi truong dong nhat).

- Ngudn nhiét dugc phan bd déu trén bé mat
day dan.

2.2 Kha niing mang dong cia dwong diy trén
khoéng

Kha ning mang dong cua dudng day trén
khéng 1a dong 6n dinh cho phép 16n nhat ma
duong day co thé chiu duoc trong sudt thoi gian
dai. N6 phu thudc vao vat liéu day dan va cac yéu
t6 moi truong nhu nhiét do, te do gié, hudng gio,
nhiét birc xa...nghia 1a n6 phu thudc vao vat liéu
va phan bd truong nhiét xung quang day din.

Ca hai phuong phéap tinh dugce trinh bay
trong IEEE va CIGRE déu dya trén co sé cua
nguyén Iy can bang nhiét trong trang thai xé4c 1ap,
nghia 14 d6 tang nhiét chinh bang ton that nhiét.
Theo CIGRE, nguyén ly nay duoc trinh bay bai
biéu thirc sau —[5]

P+P,+P, +P =P +P +P, ()

Trong do,

e Pjladg tang nhiét bai hi¢u tng Joule, Ps
1a d6 tang nhiét do blrc xa mat troi, Pw 1a d6 tang
nhiét do cong huong tur, Pila do tang nhiét boi
hiéu tng vang quang (ion hod).

e P, 1 tén that nhiét do buc xa, Pcla ton
thét nhiét do ddi Iuu, Pw 14 ton that nhiét do bay
hoi.

Va theo IEEE, (3) duoc viét gon lai nhu sau
-[3]

P,+P =P +P 4)

Nhu véy, tiéu chuan IEEE bo qua ba thanh

phan do tang nhiét do trudng tir, d6 ting nhiét boi
hiéu img ving quang va ton that nhiét do bay hoi.

2.2.1 Nhiét do hi¢u tng Joule

Téng quat, nhiét d6 duong day Pj phu thude
vao dién tré va dong dién chay trong diy dan
dugce tinh toan bai phwong trinh sau

P, =1%R,. ()

Trong dé: | 14 dong dién chay trong day dan
[A], Rac 1a dién tr& xoay chiéu cua ddy dan tai
nhiét do khao sat [Q/m] va duoc tinh boi:
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Ric =Rucs, [1+a (Tc -T )] (6)

RacTo 1 dién tré AC cua ddy dan ¢ nhiét do
To [ 20°C; 293°K], Tc la nhiét d6 trén bé mat day
dan [°C, K], « 1a hé sb nhiét cua dién tro [K]
phu thudc vao vat liéu day din, thong thuong day
nhom (Al) hodc nhém 16i thép (ACSR) duoc sir
dung dé lam duong day truyén tai dién trén
khong, do do co thé xac dinh gia tri cia a =
(0,0036 + 0,00403)K™™.

2.2.2 Nhiét do burc xa mit troi

Luong hap thy anh sang mit troi cua day dan
phu thudc vao cuong d6 anh néng mat troi, goc
phuong vi ciia mat troi, vi tri tuwong dbi gitta mat
troi va day dan, duong kinh day dan, hé sé hip
thu ctia bé mat day dan, chiéu cao cua day dan so
v6i muc nude bién —[3].

Do tang nhiét diy dan do birc xa mat troi
duoc xéac dinh ban g biéu thtrc sau

b_ ak.Q,sin(6)D

s )
1000

Trong do:
6 =arccos(cos(H )cos(Z,-Z,))

as 12 hé s6 hap thu cua bé mat day dan phu
thudc vao vat liéu va tudi tho cua day dan, D 1a
duong kinh cua day dan [mm], ks 1a hé s6 phu
thudc vao chiéu cao cta day dan so v6i muc nude
bién, Qs la thong luong cuia mit troi [W/ m?], 6 1a
goc tGi hiéu qua cua céc tia mat troi [, rad] He la
g6c chiéu cao mit troi [ ], Zc 14 goc phuong vi
cia mat troi [ °], Z1 la géc phuong vi cua truc
duong day [ °].

Nhiét tir anh niang mat trdi thay doi theo cac
diéu kién thoi tiét, d6 sach va am cua khong khi,
Vi d6 dia Iy va theo mua. Vé mat dia 1y, nhiét do
mit troi chiéu 18n day dan phu thudce chi yéu vao
d6 cao va goc phuong vi cua mét troi voi goc
phuong vi ctia day dan. Trong bai bao nay, ching
t6i s& str dung cac s6 liéu tinh toan theo tiéu chuin

IEEE -[3] dé x4c dinh tong thong lugng nhiét cua
mit troi tac dung 18n bé mat day dan.

2.2.3 Tén that nhiét birc xa

Ton thit nhiét do birc xa Pr [a mot phan
trong ton that nhiét téng cua day dan, né phu
thudc vao nhiét do trén bé mat day din, nhiét do
moi truong xung quanh ddy dan, dudng kinh day
dan va hé sé phat xa ciia bé mat day dan theo biéu
thare sau

P, = 7D&d, | (T +273)" ~(T, +273)" | (®

Trong d6: P, 12 tén thit nhiét do buc xa
[W/m], & 1a hé sb phat xa thay ddi trong pham vi
tir 0.27 dén 0.95,5g 12 hing s6 Stefan — Boltzmann
(5,67x10® W.m2.K* - [6]), Ta la nhiét d6 ctia méi
trudng xung quanh day dan.

2.2.4 Tén that nhiét dbi luu
Tén that nhiét ddi luu duoc xac dinh:
P,=xDh, (T, -T,)=74, (T -T,)Nu (9
Trong d6: P 1a ton that nhiét do d6i luu
[W/m], D la duong kinh day dan [mm], /¢ 1a nhiét
dan suét cua khong khi [W.m™.K1], he 1a hé sé

truyén nhiét dbi luu [W/m2.K] va thuong duoc
tinh theo cong thire thue nghiém.

S6 Nusselt c6 dang nhu sau —[11]

Nu= f (R,,Gr,Pr) (10)
h.D
Trong d6: NU= 2
f

Bén canh s6 Nu dugc tinh bai (10), mot vai
hé sb ciing duoc sir dung dé tinh toan ton that
nhiét d6i luu duoc trinh bay trong [3], [5] nhu
sau:

Re = M - 56 Reynolds.
v

O day, Vy la toc do gié [m/s], v 1a do nhét
dong hoc [M/s?], pr 1a mat do khong khi tuong
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ddi (pr= p/ po, & ddy p 12 mat do khong khi tai o
cao khao sat, po 1a mat do khong khi tai mét bién).

Pr = cu
Ay

- 56 Prandtl

V6i c la nhiét riéng cta khong khi [J/kgK],
1 1a 6 nhét ddng hoc ctuia khong khi [kg/ms].

Gr - gD* (T, - T,) -sb Grashof

(T, + 273 )

O day: nhiét do trung binh cua day dan la
T, = 0'5(Tc +Ta)

2.2.4.1 Lam mit do ddi luu tw nhién

Qué trinh lam mét do d6i Iwu tu nhién Xay ra
khi téc d6 gi6 duoc xem nhu biang khong va nhu
thé no duge xac dinh béi biéu thic sau:

Nu, = C(GrPr)} = CRa/ (11)
Trong d6: Ras = (Gr.Pr) 1a s6 Rayleigh.

Céac thong sb trong (11) dugc chon theo
nhiét do6 Tr. Nhiét do thong thuong ciia cac day
dan trén khong I1a nim trong khoang tir 0°C dén
120°C . Theo ly thuyét truyén nhiét ching ta ¢6
102 < (Gr.Pr); < 3x10° va trong pham vi nay
(Gr.Pr) ciia s6 Nusselt cho ddi luu ty nhién cho
boi biéu thirc:

Nu=0,54(GrPr)Y* 12)

Ngoai ra, qua trinh 1am mat do ddi luu tu

nhién con dugc xac dinh theo biéu thirc sau — [3].

P, =0,0205p%°D%7(T, -T,)**  (13)

Véi pr: lamat do ctia khong khi ¢ nhiét d6 Tr.
2.2.4.2 Lam mat do ddi lwu cudng birc

DPbi voi trudng hop gio tac dong theo
phuong ngang véi truc diy dan, nghia 1a theo mot
huéng bit ky tir 0 dén 90°, chling ta ¢ c4c biéu
thirc sau

0,52 14
Pcl={l,01+0,0372[Dp'VWj }k,ka(TC—Ta)( )

Hy

Po=

0,6
0,0119{—DprWJ }kfka(Tc—Ta) (15)
M

O day: ka 12 hé sb hudng gié va duoc xéac
dinh theo biéu thuc sau:

a

K = 1,194 — cos(8) + 0,194 cos(20) (16)
| +0,368sin(20)

Véi 6 la goc cta hudéng gid so voi truc day
dan [°, rad].

Trong trwong hop khi hudng gié 1a song
song Véi truc day dan thi sé Nusselt Nu c6 thé
duoc xac dinh theo cong thure sau - [5]

Nu =1,5035x Re?3% (17)

Tém lai, trong truong hop téng quat hé sd
d6i luu dugce tinh theo biéu thirc (10). Trong tinh
todn thuc té, tly vao timg truong hop cu thé ma
ching ta sé& sir dung cong thuc tinh t6n that nhiét
dbi luu mot cach thich hop. Vi du nhu trong
truong hop tc d6 gié bang khong thi tén that
nhiét ddi lwu 14 tw nhién; trudng hop tdc do gid
khéc khong, néu gi6 theo phuong ngang véi diy
dan thi ton that nhiét d6i luu duoc chon 12 gia tri
I6n nhit cua (14) va (15), néu gi6 co huéng song
song Véi truc day dan thi ton that nhiét dbi luu
dugc tinh theo biéu thuc (17).

Tu phuong trinh (4) ching ta xac dinh kha
ning mang dong cia diy dan trén khong theo
biéu thirc sau —[3]

= [Pt PP (18)
RAC

3. KET QUA TiNH TOAN

Trong phan nay, chlng toi s& tinh toan lai
kha nang mang tai cua duong day trén khéng cho
mot sé ving dic trung & Viét Nam. Sb lidu vé
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diéu kién khi hau cta Viét Nam duoc tham khao
trong [11], theo d6 mdi ving mién, mdi tinh
thanh diéu co diéu kién khi hau dic trung cta né.
Khi hau cua céc tinh thanh thudc cing mat ving
mién twong ddi gidng nhau.

L&nh thé Viét Nam dugc chia lam hai mién
khi hau la khi hau xay dung mién Béc va khi hau
xay dung mién Nam. M3i mién khi hau lai c6 cac
vung khi hau khéc nhau.

Sau khi xem xét diéu kién khi hau mot sb
tinh thanh dic trung thudc cac ving mién cua
Viét Nam, chung t6i sir dung cac gia thiét sau:

e Hudng gi6 ngang 90° so vai truc day dan

e Hudng gi6 chu dao 12 huéng Pong - Bic

e  Cuong do6 buc xa ctia mat troi xac dinh theo
IEEE-738 2006 tai thoi diém buc xa cuc dai
ung vaoi 12 gio trua.

e Hésbbuc xacotri sb1a 0,5 va hé sé hap thu
cotrisd 12 0,7

e Céc thdng sb dic trung cua khong khi dua
theo ly thuyét truyén nhiét va tiéu chuan
IEEE — 738 2006.

e Ngudn nhiét sinh ra boi birc xa nhiét mat troi
phéan b déu trén day dan

e Day dan xem xét 1a day ACSR 240/32 véi
duong kinh day 1a 21,6 mm.

3.1 Khi ning mang dong cia diy din trén

khong dwéi dnh hudng cia khi hiu vung la —

khi hau ndi Tay Bic va Truong Son

Ving la bao gom cac tinh Lai Chau, Dién
Bién, Son La, phia tay cac tinh Hoa Binh, Thanh
Hoa, Nghé An, Ha Tinh va Quang Binh, Quang
Tri, Thira Thién Hué.

O day, chung t6i s& tinh toan kha nang mang
dong cua duong day trén khong vaéi khi hau dac
trung ving | thay ddi theo timg thang trong nam.
Khi hau duoc chon 1a Lai Chau theo 12 thang thé
hién khi hau nai Tay Béc va Truong Son - [11].

Mién khéng khi

Ta  Biéndudi

Hinh 2. Mién khong khi khao sét xung quanh day din

Trong Hinh 2: T, la nhiét d0 mdi truong
dugc thiét 1ap cho cac bién ngoai [K; °C], T. 1a
nhiét 6 cua bé mit day dan [K; °C], va q la tong
ngudn nhiét [W/m].

M6 phong bang phin mém Comsol
Multyphysics voi mién khong khi khao sat nhw
Hinh 2., cac théng s md phong dugc xem xét &
[5], [12]., s€ xac dinh dugc truong nhiét xung
quanh day dan. Hinh 3. va Hinh 4. mé ta truong
nhiét xung quanh day dan cho truong hop thang
1 thuge vung khi hau ndi Tay Bic va Truong Son.
Hinh 5. 13 mét so sanh két qua tinh toan kha ning
mang dong cua dudng diy truyén tai trong 12
thang dugc tinh bang phuong phap phén tir hiru
han va tiéu chuén IEEE.

Hinh 3. Phan bé nhiét xung quanh day din ACSR
240/32 trong thang 1 ciia khi hau ndi Ty Béc va
Trudng Son duoc tinh bang FEM.

Trang 25



SCIENCE & TECHNOLOGY DEVELOPMENT, Vol.19, No.K2 - 2016

Hinh 4. Phin bd nhiét d6 theo phuong x cla day
dan ACSR 240/32 trong thang 1 ciia khi hau nii Tay
Bic va Trudng Son dugc tinh bing FEM.

1000

3 F] 5 3 7 ] B 0 i 12

Hinh 5. So sanh kha nang mang dong cta day
din ACSR 240/32 véi diéu kién khi hau ndi Tay Béc
va Trudng Son trong 12 thang tinh bing FEM va tiéu

chuén IEEE.

3.2 Kha ning mang tai ciia duwong diy truyén
tai trén khong duéi anh hwong cia diéu kién
khi hiu cac viing dic trung ciia Viét Nam

Trong phan nay, chung t6i phan loai cac
ving dic trung ciia Viét Nam theo diéu kién khi
hau nhu sau:

e Vung g bao gébm: Cao Bang, Lang Son, Ha
Giang, Tuyén Quang, Bic Kan, Thai Nguyén,
Lao Cai, Yén Bai, phan DPong Bic tinh Hoa Binh,
phan phia Tay Ha Noi, Quang Ninh, Phu Tho,
phan bic Vinh Phuc, Bic Giang;

e Ving Ic bao gom: Bic Giang, Bic Ninh,
Vinh Phiic, phia Tay tinh Hoa Binh, Ha Néi,
Quang Ninh, Hai Phong, Hai Duong, Hung Yén,
Thai Binh, Ha Nam, Nam Dinh, Ninh Binh.

e Ving Ip bao gém: Thanh Hoéa, Nghé An, Ha
Tinh, Quang Binh, Quang Tri, Thira Thién Hué;

e Ving llabao gbm: Quang Nam, Pa Néng,
Quang Ngdi, Binh Binh, Phi Yén, Khanh Hoa,
Ninh Thuén, Binh Thuan.

e Ving llgbao gom: Gia Lai, Kon Tum, Dic
Lik, Pac Nong, Lam Pdng, phia tdy Quang Nam,
DPa Ning, Quang Ngdi, Binh Binh, Phi Yén,
Khéanh Hoa, Ninh Thuan, Binh Thuan, phia bic
Pong Nai, Binh Duong va Binh Phudc;

e Ving llc bao gém: Png Nai, Binh Duong,
Binh Phudc, Tay Ninh, thanh phd HS6 Chi Minh,
Ba ria Viing Tau, Vinh Long, Tra Vinh, Pong
Thap, Bén Tre, Long An, Tién Giang, An Giang,
Hau Giang, Can Tho, Soc Trang, Kién Giang,
Bac Liéu, Ca Mau.

Trong phan nay, ching tdi sé& tinh toan kha
ning mang dong cua dudng diy truyén tai trén
khong theo diéu kién khi hau thay ddi theo ting
thang trong nam —[11]. D& thuan tién cho viéc
tinh toan, chung t6i xem xét va chon vung dai
dién cho vung Ig la Ha Giang, vung Ic 1a Hai
Duwong, vung Ip 1a Thanh Hoéa, ving Il 1a Pa
Ning, ving llg la Lam Pong, vang llc 1a Can
Tho. Két qua tinh toan kha ning mang dong cua
duong day truyén tai trong 12 thang dwoc tinh
bang phuong phap phan tir hitu han va tiéu chuén
IEEE dugc trinh bay trén Hinh 6.-11., twong Gng.

T 7 3 ] 5 3 7 a 9 10 1

Hinh 6. So sanh kha nang mang dong cua day
din ACSR 240/32 véi diéu kién khi hau viing nGi
Déng Béc va Viét Béc trong 12 thang tinh bing FEM
va tiéu chuén IEEE.
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Hinh 7. So sanh kha nang mang dong cua day
din ACSR 240/32 véi didu kién khi hau ving Ddng
bing B4c B trong 12 thang tinh bing FEM va tiéu

chuén IEEE.
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Hinh 8. So sanh kha nang mang dong cua day
din ACSR 240/32 v&i diéu kién khi hau viing Nam
Bic bo va Bic Trung bé trong 12 thang tinh bing
FEM va tiéu chuén IEEE.

ang tang dong (4]

Hinh 9. So sanh kha nang mang dong cua day
din ACSR 240/32 v&i diéu kién khi hau viing Nam
Trung bé trong 12 thang tinh bing FEM va tiéu chuén
IEEE.
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Hinh 10. So sanh kha nang mang dong cua day
dan ACSR 240/32 véi diéu kién khi hgu viing Tay
Nguyén trong 12 thang tinh bang FEM va tiéu chudn
IEEE.
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Hinh 11. So sanh kha niing mang dong ctia day dan
ACSR 240/32 véi diéu kién khi hau ving Nam bo
trong 12 thang tinh bing FEM va tiéu chuén IEEE.

4. NHAN XET

Céc Hinh 5. dén Hinh 11. biéu dién két qua
tinh toan kha ning mang dong ctia duong day
truyén tai trén khong thuc té tai Viét Nam theo
diéu kién khi hau cua cic ving mién trong 12
thang ciia nim. Két qua thu dugc trén cac hinh
cho thiy phuong phap phén tir hitu han c6 két qua
chinh x4c va hoan toan c6 thé ap dung cho dudng
day truyén tai thuc t& (ACSR 240/32) theo céac
diéu kién khi hau thuc té —[11]. Pidu nay c6 nghia
13, ching ta c6 thé md rong tinh toan cho timg
duong day thuc té van hanh trong timg mién thuc
té cta Viét Nam, tao nén mot bo dit liéu cho toan
hé théng tmyén tai dién Viét Nam. Ngoai ra, do
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diéu kién khi hau Viét Nam thay ddi nhanh theo
ting thang, nén kha nang mang dong ctua duong
day ciing c6 bién do chénh 1éch cao gilta cac
thang. Vi du: vao cac cudi thang 5 va cudi thang
8, kha nang mang dong ctia duong day tai Nam
Bo giam dang ké dén gia tri 809A (cubi thang 5),
811A ( cubi thang 8). Piéu nay c6 thé hiéu 1a voi
néng nong cua thang 4, 5 da 1am cho kha ning
mang dong cua duong diy giam dén gia trj cuc
tiéu vao cudi thang 5. Pau thang 6 bt ddu mua
va nhu thé n6 lam cho kha ning mang dong cua
duong day tang 1én tir thang 6 dén thang 8, dat
gia tri cyc dai vao thang 7. Vé cubi thang 8, mua
giam dan nén kha ning mang dong ciing giam
dén dau thang 9. Sau d6 do khi hau lanh vao cac
thang cubi nam lam ting kha ning mang dong
cia duong day. Vung Tay Nguyén c6 khi hau
vung ndi, nhiét déi, c6 anh hudng gié mua dong
bic vao miia déng nén kha niang mang tai cua day
ting vot vao cac thang cudi nim, cao nhat la
1184A (thang 11), va miia hé ning néng so Voi
ddng bang nén dong tai cho phép cua dudng day
khi qua viing nay ciing nam & muc trung binh 1a
891A.

Hinh 12. So sanh kha ning mang dong ctia day dan
ACSR 240/32 véi diéu kién khi hau viing mién Viét
Nam va sé liéu theo thiét ké.

Hinh 12. 1a mét so sanh tong thé cac két qua
tinh toan kha nang mang dong cua duong day
truyén tai thuc t& (ACSR 240/32) van hanh trong
12 thang véi diéu kién khi hau bay ving mién dic
trung cua Viét Nam véi dong dién cuc dai cho
phép theo thiét ké 1a 610A. Két qua cho thdy riang
diéu kién khi hau thuc té cua Viét Nam cho phép
¢6 thé van hanh duong ddy truyén tai cao hon
thiét ké vai tram ampere ngay ca trong cic thang
ning néng ctia mua he.

5. KET LUAN

Bai bao di cho thiy kha ning mang dong
ctiia duong ddy truyén tai trén khong phu thudc
vao diéu kién khi hau noi né van hanh. Bai bao
da trinh bay kha nang img dung cia phwong phap
phan tir hitu han trong viéc mé phong truong
nhiét va tinh todn kha nang mang dong ctia duong
day truyén tai trén khong theo diéu kién khi hau
thuc té ciia Viét Nam. Phuong phép nay c6 thé ap
dung cho bat ky duong day truyén tai thyc té tai
bét ky viung mién ndo cua Viét Nam. Dic biét, két
qua nghién ctru cho thiy cac duong day thuc té
ctia Viét Nam c6 thé van hanh cao hon gié tri dinh
murc theo thiét ké khoang vai traim ampere ity vao
diéu kién khi hau cua cac thang trong nam. Day
l1a dir li€u quan trong giup cac nha quan 1y, van
hanh, thiét ké truyén tai dién dua ra quyét dinh co
nén thiét ké, xdy dung dudng diy méi hay ning
kha ning mang dong ctua duong day hién hiru.

Loi cam on: Nghién ciru nay duoc tai tro boi
truong Pai hoc Bach khoa Tp. HCM trong khuon
kho Dé tai ma sé T-TPP-2014-15.
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Influence of Viet Nam climatic condition on
ampacity of overhead power transmission

lines

[
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ABSTRACT

Based on our previous paper —[1], in which
we have computed the ampacity of overhead
power transmission lines with considering the
influence of environmental conditions such as
wind velocity, wind direction, temperature, and
radiation coefficient on the typical line of ACSR,
we continue in this paper to investigating the
influence of Viet Nam climatic condition on the
ampacity of overhead power transmission lines
in twelve months of the year. The results obtained
by the finite element method are compared with

those computed by the IEEE standard have been
shown the high accuracy and applicability of the
finite element method. In particular, the
comparison between our calculated results and
the maximum current given by the design
standard has been shown that if we monitor well
the climatic condition, we can operate the real
overhead transmission lines with the maximum
current that is higher than the original design
about several hundred amperes.

Keyword: overhead power transmission lines, thermal field, ampacity.
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