
TAPCIieQNETIiriiNG 

NGHIEN Clfu CAC BIEN PHAP 
PHONG SET, TAN BANG CHO DlJCfNG DAY 
TRUYEN TAI DIEN TREN KHONG DI QUA 

KHU Vl/C BANG TUYET 

• NGUYEN TRUNG THOAI 

T 6 M TAT: 
Dd'i vdi dffdng day truyin tai dien trdn khdng (DDK) di qua khu vffc bang tuy^'t, day chdng 

set (DCS) cd lac dung bao ve chd'ng set eho DDK. Ddng thdi DCS cung bi ddng mot ldp bdng, 
ldm day vdng xudng. Khi bang tuyet tan ra. do sff tan bang khdng dong deu se gdy ra rung dOng 
vd dSnde'n sff phdng dien giffa DCS vd cdc day ddn dien, gay ra sffcd'ngdt mach thffdng xuydn. 
Do dd, viec nghien cffu cdc bien phap phdng set, tan bdng cho DDK di qua khu vffc bang tuy§'t 
la het sffe can thie't. Bdi bdo sff dung phan mem PSCADxay dffng md hinh md phdng sdt ddnh 
vdi hai Irffdng hdp: khi hai DCS tn/e tie'p nd'i da't vd hai DCS khdng trffc tiep nd'i da't (de thffc 
hien bien phdp tan bang), sau dd tie'n hanh md phdng, tinh toan va phan tich mffc dd chiu s t̂ 
cua DDK, cud'i cung dffa ra cdc giai phap hdp ly de nang cao tinh ndng chiu set vd tan bdng cho 
dffdng da\. 

Ttf khda: Bao ve s6t ddnh, khu vffc bdng tuyet, mffc dp chiu sdt, tan bang mpt chi^u, tan bdng 
xoay chieu. 

I. D^t vSn d^ te de so sdnh mffc dp chiu set cua dffdng dSy 
Bdng tuyet ludn la md'i ngu\ hai Idn ddi vdi trffdc vd sau khi cai tao DCS (de thffe hien bî n 

dffdng d;l> truyen lai dien iren khdng. Trong phap tan bdng). Cud'i eiing dffa ra giai phdphflp 
nhffng ndm ganda\. d Viet Nam. sff tac ddng ciia Iy de dam bao kha ndng phdng sdt va tan bdng 
bien ddi khi hdu va mdi trffdng didn bie'n ngay eho dffdng day (Hinh I). 
cang phffc tap dd anh hffdng de'n viec van hanh II. Ndi dung nghian ctfu 
Iffdi dien. Nghiem trong hdn la sffxuat hien bang L Phong set ddnh DDK 
unci tai cdc tinh mien niii phia Bd'c xay ra kha Phdng set danh DDK ia bao ve dffdng ddy 
Ihffdng xuyen. gay ra sff cd ngdt mach dien, dfft khdng bj set danh hodc giam thieu mffc dO --ei 
dffdng da\. ga> \d tren dffdng day, nhieu tram ddnh, Dd'i vdi DDK cao ap va sieu cao sil'dung 
bien dp ngffng Idm \iee.. . ."- ' . Trong dieu kien DCS la bien phap bao ve cdban nha't, tde dung 
kinh lc Viei Nam ngay cang phat trien, nhu eau chu ye'u eua DCS la ehe cha'n dffdng day vd gi3m 
cung cap dien cua khach hdng ngay cdng cao. Do xac sua't set ddnh irffc tiep dffdng day, dong thfli 
\ a \ . viee ffng phd vdi hien tffdng bang tuyet ed nhffng lae dung: phan ddng. giam ddng dien sit 
nhdm giam sff ed ngdt mach dien qua dd gdp qua tru, giam dien the dinh iru, tac dung ngau htfp 
phan nang cao dd tin cdy cung ea'p dien la he't sffc dien tff giffa DCS va day dan lam nang cao dien 
can thiet. Bai bdo liet kc cae phffdng phdp phdng the day dan khi set danh tru. L'lani dien ap ddt len 
SCL ian bang \ a lien hanh phan lich bai toan thffe chuoi each dien; tac dung CIIL _ ,i |am gidm qui 
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Hinti J: Hf th6tig Iddi aifti bj af}h hUdng bdi bang tuyet tgi 
cdc Hnt) mien nui pt)ia Bdc, Vi$t Nam 

di^ndpcam ffng tren day dan. Didn dp dffdng day 
eang cao tht hieu qua cua viec sff dung DCS cang 
td't. Tuy nhien. dd'i vdi DDK di qua nhffng khu vffe 
cd bdng tuyet, DCS vffa bdo ve chong set eho 
dffdng day, ddng Ihdi cung gdy ra nhffng anh hffdng 
ba't ldi nhffdd neu. 

2. Dudng ddy phii bdng vd bifn phdp tan bang 
Ldp phij bdng ludn Id md'i de dpa ldn dd'i vdi sff 

an lodn eua cac DDK d cdc khu vffe c6 bang tuyet. 
Hi6n nay, tren the gidi dd cd nhieu chuyen gia 
nghien effu ve vd'n de ddng bang DDK vd da dat 
dffdc nhffng ke't qua nha't dinh: Pohlman vd Landers 
da de xud't phffdng phdp chd'ng ddng bdng vd khff 
bdng cho dffdng truyen tren cao. Hesse da dffa de 
xua't cdng nghe lam tan bang bdng rdng roc va ddng 
difin ngdn mach,... Tuy nhien, eac bien phap tren 
chi xem \et de'n sff tan bdng ma chffa de cap de'n 
viee ehdng set''" '̂. 

Mdl khac, DDK thffdng cd khoang cdch dai, 
phan bd rpng, di qua nhieu dia hlnh phffe tap khde 
nhau. Do dd, phffdng phap tan bang ed hoc khd 
thffc hien, phffdng phdp tan bdng thu ddng hieu 
qua tha'p. phffdng phap tan bdng bang nhiet la 
ehuyen dien nang thanh nhiet nang de lam tan 
bdng Ihffdng dffdc dp dung, thffc hien bdng each 
tdng ddng dien chay trong day ddn sinh ra du 
nhiet dc dat muc dich tan bang. Can cff vdo ddng 
dien, phffdng phap nay dffde ehia thanh lan bang 
xoay chieu (AC) va tan bdng mdt chieu (DC)i-'-'i. 

2.1. Tan bdng .xoav chieu 
Tan bang xoay chieu la tan bdng bdng each cho 

ddng dien xoay chieu cd gid tri ldn chay qua day 
dan de sinh ra nhiet vd tan bang. Cd the dffdc ehia 
Ihanh tan bdng mang tai vd tan bang nga'n mach. 

Tan bang mang tai: khdng ngffng van hanh 
idisng day. thdng qua viee thay doi trao lffu edng 

sud't cua dffdng day, tdng gia trj ddng dien chay 
tren dffdng day de dat de'n tan bdng. 

Tan bdng ngdn mach: Id thiel lap diem ngan 
mach tren dffdng day. hinh thanh sff ed' ngan mach, 
ddng thdi khd'ng che'ddng dien nga'n mach trong 
pham vi tan bangehopheptdida.de day dan phdt 
nhiet tan bdng. Phffdng phdp tan bdng ngdn mach 
dffdc sff dung rdng rdi, khdng chi dp dung tan bang 
cbo DDK (Hlnh 2a) ma cdn dp dung tan bdng cho 
DCS (Hinh 2b). Phffdng phap nay ddi hdi he thd'ng 
dien phai cung ca'p mdt Iffdng cdng sua't phan 
khdng du ldn va phu hdp tan bang cho DDK cd 
dien ap nhd hdn SOOkV'^'. (Hinh 2) 

Hinh 2: Phi/dng phap tan bang ngdn mach 

JU 
Wtnh 2a. Tan bdng ngdn 
niqch ba pha. khi lie thd'ng 
ngdng ldm viec 

W' 

Hinh 2b. Tan bdng dong 
thai hai ddy chdng set 

(cdu hmh vong kip) 

2.2. Tan bdng mdt chieu 
Cho ddng mdt chieu cd gia tri ldn vao dffdng 

ddy phii bang (vdi mdt dp dai nha't dinh) se sinh ra 
nhiet va tan bang. Ddng dien mgt chieu d day cd 
the dffdc ehinh lffu tff ddng dien xoay chidu thdng 
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qua cac thiei hi dien iff cdng sua'l Idn. Dffdng day 
can tan bang -.e dffde ke't nd'i vdi he thd'ng dien 
thdng qua mdy bie'n ap vd bd chinh Iffu. •'d dd 
nguyen ly nhff Hlnh 3. De tan bdng dffdng dd\ 3 
pha. cd hai phffdng phdp nd'i day nhff Hinh 3a \ a 
Hinh 3b. 

Tan bang mdt ehieu theo phffdng phap (I) hinh 
3a: ngdn mach 2 dau dffdng day phu bang pha .A \a 
C. sau dd nd'i 2 dau cdn lai eua pha .A. \'a C vdi dau 
ra eOa bp ehinh Iffu de' thffc hien tan bdng. Phffdng 
phdp nay se Idm tan bang ddng thdi 2 pha eiing 
mdt llic. 

Tan bang mdt chieu iheo phffdng phap (2) hlnh 
3b: ngdn mach 3 dau dffdng day phu bang pha .A. B 
\a C, hai dau cdn lai eua pha A \a B dffde nd'i 
chung \di nhau. sau dd nd'i vao mdt dau ra ciia bd 
ehinh liAi, dau ra cdn lai cua bd chinh IdU dffdc nd'i 
vdi dau cdn Iai cua pha C. Phffdng phap nay ehi ed 
the lam tan bdng ddi \ di pha C. Do dd. mach 3 pha 
phu bdng. ne'u mud'n lam tan bdng theo phffdng 
phap (2) phai tie'n hanh 3 lan; cdn ne'u ke't hdp tan 
bdng Iheo hai phffdng phap (1) \a phffdng phap t2) 
thi ehi lien hanh 2 ldn: trffdc lien ta lie'n hdnh tan 
bdng 1 pha iheo phffdng phap (2) sau dd 2 pha cdn 
lai la lien hdnh lan bdng theo phffdng phap (l) '"i. 
(Hinh 3) 

Hinh 3: PhUdng phap tan bang mot chieu 

PhaA 

G>--j;-]—^—<I>[_^ 

Hinh 3a. Phifcfng phdp (1) 

PhaA 

-r ] PhaC 

t F 

H'mh 31). Phifcmg phdp (2) 
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3. Phdn tich bdi todn thdc te 
Dc phdn lich mffc dp chju -.ei cua DDK khi hai 

DCS khdng trffc tie'p nd'i dd't tthffe hien bien phdp 
tan bdng). bai bao tinh loan dffdng dd\ truyen tai 
220kV mach ddn hai ngudn eung ea'p Iam vi dy,d§ 
dai todn tuye'n 104.13km. bao gom 272 tru, bdo vf 
chd'ng set cho dffdng day dung 2 DCS. trong dd md 
phong doan dffdng day giffa khoang tru 1 US— 
122#.̂ dp ddi 2.458km, cd 2 DCS khdng trffc tifi'p 
nd'i dd't de thffe hien bien phdp tan bdng. Tham s6' 
tinh loan nhff bang I. mat dp dien cdm ci3a inj 
0.5(pH/m); dien trd nd'i da't lOQ; dSy ddn loai 
LHAGJ-400/50; ddy chd'ng s6t loai GJX-IOO. CS'p 
dien dp cua khe hd phdng dien cd nhieu lorii: 
i4kV. 20.8kV, 22.3kV.... do ton tai qua di^n dp ldm 
viec tren dffdng day. cho nen di?n dp each dien 
phu hdp giffa DCS va tru dien ddi vdi dffdng ddy 
220kV dffdc ehpn la 35kVi''-«i. 

Sau khi cai tao 2 DCS khdng trffc tiep nd'i ddt, 
mffc do chiu sel cua doan dffdng day se bi dnh 
hffdng dang ke. do do can phai phdn tich de dffa ra 
nhffng bien phap phu hdp nhdm dim bao khd ndng 
phdng set va tan bang cho dffdng day. (Bdng I) 

Bang 1. Tham so cuo dUdng d6y vd tru 

ThCItU 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

Loai 
tru 

LUYJ5 

LUZ7 

LUZ5 

LUZ5 

LUZ5 

LUYJ5 

LUZ5 

LUZ5 

LUZ6 

LUZ6 

LUYJ6 

DO cao 
tnj (m) 

15 

24 

16 

16 

20 

15 

16 

20 

24 

16 

15 

Khoiing 
vui;lt{m) 

391 

348 

195 

266 

205 

234 

227 

303 

359 

322 

313 

OOcao 
tiBO dSy (m) 

135 

21 

14 

13.6 

17 

14 

13 

17 1 

21 

13.5 

12 

4. Phdn tich md phdng mdc dQ chfa set khi 
DCS khong true tiep nd'i dd't 

4.1. Phdn lich mo phong 
Can cff vao phan tieh vd dac diem doan dffdng 

day ndi tren ve dffdc sd dd md phdng nhff (Hinh 3). 
4.1.1. Md hinh md plww- dnng dien se! 
Trong bai bdo, viec la,, „ K-.'^h md phong 
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Hinh 3: Sd d6 mo phong vdi 2 DCS khdng trt/c tie'p nd'i da't khi set ddnh dinh tru 

dong dien set dffdc ap dung Iheo eong thffc (1) va 
hai chi sd ddng dien sdt dffdc chpn la 2.6150 \.is^'''^K 

l = l,/e-"'-e-i") (1)' 
Trong dd: IQ bien dd ddng dien set; a, p la hai 

he so. 
4 1.2. Mo hinh mo phong dudng ddy 
Md hlnhmd phdng dffdng day apdung md hlnh 

tham sd bie'n tan. Do dd eao cua cdc tru khao sat 
khdng gid'ng nhau nen Irong tinh loan dp cao trung 
hlnh eua eac tru dffde tinh iheo edng 
thffc (2)"-̂ i: 

l',h = ilJ'A/Y.,d.)-L 
Trong dd: hlb dp cao trung binh eiia 

tru; hi do eao tru thff i; di khoang each 
thff i giffa hai tru; L la ehieu dai ehudi 
each dien vd phu kien. 

4.1.3. Md lunh md phdng tru dien 
Dd cao ciia cde tru trong doan 

dirdng ddy khao sat khdng vffdt qua 
3()m. do do. trong tinh toan (ddc biet 
Id tinh loan phdng set) thdng ihffdng 
dp dung md hinh tham so dien cam 
lap trung de md phong tru dien. dien 
cam Iffdng dffdng iren mdi ddn vi 
chieu dai eua tru la 0.5(pH/m). Md 

hlnh md phdng tru dien trong phan mem PSCAD 
nhff (Hlnh 4). 

4.1 4. Md hinh md phdng cdch dien 
Viec md phdng ddng ngat each dien dffde thffc 

hien ihdng qua viec khd'ng ehe' dien dp. phdn doan 
phdng dien caeh dien dffa vao phffdng phap giao 
nhau. trong dd, dffdng ddc tinh dien dp phdng dien 
dffde xac dinh bdi cdng thffe (3)[6-8]: 

u =1350.0 -1- 598.00-"^" + 2256.06-"' "̂  (3) 

Hinh 4: Md hinh mo phong ttu dien 

Hinh 4a. Hen DCS irifc 
liep ndi dcii 

H: titi;' 

Hinh 4b. Hai DCS khimg Hire 
tiep noi (Hit 
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4.2. Phdn tich mdc dd chiu set khi 
set ddnh dinh tru. khodng vUdt DCS vd 
DDK 

4.2.1. Phdn lich mdc dd chiu set klii 
\et ddnh dinh iru 

Lap md hinh md phdng trang thai 
qud dp dien tff set danh dinh tru trong 
hai trffdng hdp: 2 DCS trffe tie'p ndi dd't 
va 2 DCS khdng trffe tie'p nd'i dd't ddi 
vdi khoan tru 114#~122#. ?-osanh mffc 
do ehiu set nhff Hlnh 5. Ke't qua md 
phdng cho thd'y. khi 2 DCS trffc tie'p ndi 
dai va 2 DCS khdng trffc tiep nd'i ddt 
mffc do chju sei trung binh lan Iffdt la: 
147.9724kA. 104.5459kA. Nguyen 
nhan ed sff thay dd'i tren Id: Trong 
trffdng hdp DCS trffc iie'p nd'i da't khi cd 
set danh tru ngay lap iffc DCS cd tde 
dung phdn ddng dien. ke't qua la giam 
dien the' dinh tru: trong trffdng hdp 2 
DCS khdng trffc tie'p nd'i da'i. khi cd set 
ddnh iru khe hd phdng dien ehffa lap 
Iffe dan dicn. idm gidm kha ndng phdn 
ddng eua DCS. dan den dien the'dinh 
tru tdng len, hieu dien the hai dau 
chudi edeh dien eua DDK cung tang, 
de phal sinh phdng dien. 

4.2.2. Phdn tich mdc eld chiu sei khi 

set ddnh khodng vuat DCS 

Khi set ddnh khoang vffdl DCS mffc 

dp chiu set trung binh trong 2 irffdng 

hdp: 2 DCS trffc t iep nd'i dd't. 2 DCS 

khdng irffe t iep nd'i da't tan Iffdt la 

l05 .3 l93kA. 75.3974kA nhff {Hinh 6). 

4 2.3. Phdn lich mi'fc do chiu set kbi 

set ddnh khodng vifctt DDK 

Tff (Hlnh 7) cd the tba\ irong trffdng ^ " 

hdp 2 DCS khdng trffe iiep nd'i da't khi £ 

cd set danh khoang vffdt DDK mffc dp "" 

chju set giam 0.37kA. Trffdng hdp nay "̂  fc.D 

mffc dp chiu set nhd hdn rat nhieu so | 

vcti eae trffdng hdp set danh tru dien va '''^ 

DCS. Ket qua md phdng cung eho dia'y 5^ 

khi set danh tru dien hodc set ddnh 
DCS mffe dp ehiu set dai de'n hang 
tram kA. nhffng khi set ddnh trffc tie'p DDK mffc 
dp cbiu set ehffa dat de'n lOkA. Thdm chi ddi vdi 
ddng dien set cd bien dd nhd. mpt kbi da vffdt qua 
he ihd'ng che chan \ ii danh irffc tiep vao DDK cung 
eo the gay ra phdng dien be mal each dien. 

Hinh 5: So sdnh mdc dg chju set khi set ddnh dinh try 

m DCS ;ri! t liec noi da! • DCS kM6ng true bSp nil dit 

Htnh 6: So sdnh mC/c dd chju set khi set ddnh 
khoang vtfdt DCS 

a DCS khong true BSp nil dil 

Hinh 7: So sdnh mCtc do chiu set khi set ddnh 
khoang vddt DDK 

• DCS kh6ng tfuc tiip not dai 

^ 630 

4.3. Bien phap nang cao tmh n3ng chius^I 
DDK khi 2 DCS khdng trffc tiep no'i dSTt 

Tff nhffng ke't qua md phdng tren cho th^y. 
trong trffdng hdp 2 DCS \.hi,-,ri iri/c tie'p ndi dai 
mffc dp chju sdt DDK giam I.,,.. ^^ do dd can 
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ihiet phdi cd bien phap de 
ndng cao tinh ndng chju sdt 
cua DDK. Trong bdi bao ndy 
neu ra 2 phffdng phap giam 
dien trd nd'i dd't (R„d) va tdng 
so bdt each dien'^^', ddng 
thdi set tru 117 lam vi du. 

4.3.1. Gidm difn trd nd'i 
ddt 

Khi giam R^j eua tru: 
ddng dien set qua tru tang 
len, tdng kha ndng phan 
ddng; dien the dinh tru gidm, 
dan den gidm hi?u dien the 
tren 2 dau chudi cdch dien, tff 
do nang cao dffdc tinh nang 
chju set dffdng day. Ke't qua 
md phong (Hlnh 8) cho Ihd'y, 
khi Rnj gidm tff 20i3 de'n 5Q: 
mffe dp chiu s6t tdng tff 
t2l.0822kA den 169.4476 
kA. liing 39.94% (dd'i vdi 
trffdng hdp 2 DCS trffc tie'p 
nd'i dd't); Trffdng hdp 2 DCS 
khong trffc tid'p nd'i da't, mffc dd chiu set tdng tff 
80.4370kA de'n 115.0497kA, tang 43.03%. Cd the 
thdy, giam Rnd cua hu Id phffdng phdp hieu qua de 
ldng linh ndng ehiu s^t DDK khi DCS khdng trffc 
lie'p nd'i da't. 

4.3.2. Tdng so bdt cdch dien 
Duy tri eac dieu kien khdng thay ddi, khi ldng 

so' bdi each dien cho DDK mffe dp chiu set cung 
ldng len, ket qua md phdng (Hlnh 9) cho tha'y khi 
Idng mpt bdt edch dien mffc dp chiu set tffdng ffng 
cung tdng Ien lan Iffdt la 5.53% va 4.92% ffng vdi 
irffdng hdp 2 DCS irffe ttd'p nd'i da't va 2 DCS khdng 
tiffe tie'p nd'i dd't. 

in. Kd't Iu$n 
- Trong trffdng hdp 2 DCS khdng trffc tie'p nd'i 

dai (de thffc hien bien phdp tan bang), khi set ddnh 
iru didn mffc dp ehiu set trung binh la 104.5459kA; 
khi set danh khoang vffdt DCS mffc dp chiu set 

Hinh 8: Mdc do chiu set khi thay doi diSn trd no'i dd't 

• DCStn/cblpnoi dM - DCS khong tn/c t i l p ndi flat 

Dien trd ndi dat(n) 

Hinh 9: IiUdc do chju set khi tdng so' bat cdch dien 

—^ DCS true tiep noi dat — • - DCS khong tn/c bep nfli ail 

Khong t3ng Tang 1 bai TSng 2 oat 

So bat each dien 

irung binh la 75.3947kA. Mffc dd chiu sdt eua 
DDK giam xud'ng, xdc sud't set ddnh DDK se tdng 
len. do dd can thiet phai giam Rnd eua tru hodc 
tang so' bdt cdeh dien de vffa dam bao tinh ndng 
ehiu sel vffa ed the thffc hien eae bien phap tan 
bang eho DDK. 

- Phffdng phap tan bdng mdt ehieu phu hdpde 
lam tan bang cho dffdng ddy truyen tai d mpi ca'p 
dien dp va cd kha nang ffng dung phd bie'n. Do 
do, cd the xem phffdng phap tan bang dien mdt 
ehieu la phffdng phap thdng dung eua cdng nghe 
tan bang. 

- Bdi vie't nay dd neu ra nhffng bien phdp ed 
ban trong viec phdng set. tan bdng cho DDK di 
qua khu vffc cd bang tuye't, do vay, trong qud 
trinh thie'l ke'va eai tao dffdng day, tiiy tffng dieu 
kien cu the de dp dung eho phii hdp, dam bao tinh 
kinh te vd ky ihuai • 
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A STUDY ON DE-ICING AND LIGHTNING PROTECTION 
METHODS FOR OVERHEAD POWER TRANSMISSION LINES 

PASSING THROUGH THE SNOW AND ICE AREAS 

• PhD. NGUYEN TRUNG THOAI 
Mien Trung Industry and Trade College 

ABSTRACT: 
For overhead power transmission lines passing through snow and iee areas, lightning 

shielding wires (DCS) protect the overhead power transmission lines against lightning. 
Houe\er, the DCS is sometimes frozen with a layer of iee, causing the DCS lo sag. When the 
snow and ice meli. die uneven melting will cause vibration and lead to the discharge between the 
DCS and phase conductors, causing frequent circuit interruptions. Therefore, it is neces.sary to 
sludy on de-icing and lightning protection methods for the overhead power transmission lines 
passing ihrough the snow and ice area. This study was conducted by using PSCAD software to 
build the lightning electromagnetic transient model for double lightning shielding wires direct 
ground and double lightning shielding wires indirect ground ton calculate and analyze the 
lightning withstand lc\eK of the line. This study proposes some practical solutions to enhance 
Ihe lightning proiection and de-icing performance of transmission lines. 

Keywords: Lightning proiection, snow and ice area, lightning withstand le\cl. DC de-icing. AC 
de-ieins. 
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