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NGHIEN CUU CAC BIEN PHAP
PHONG SET, TAN BANG CHO PUONG DAY
TRUYEN TAI PIEN TREN KHONG PI QUA

KHU VUC BANG TUYET

® NGUYEN TRUNG THOAI

TOM TAT:

D3&i vé1 dudng diy truyén 1 dién trén khéng (PDK) di qua khu vie bing tuyél, diy chng
~61(DCS) ¢6 tic dung bio vé chéng sét cho DDK. Déng thdi DCS ciing bi déng mot 16p biing,
lam ddy véng xudng. Khibang ty&t1an ra. do sy tan bing khdng ddng déu sé giy ra rung dfng
vi diin dén sy phong dién girta DCS vi cde diy din dién, gy ra sy ¢ ngdt mach thudng xuyén,
Do d6. viéc nghién citu ¢4c bién phdp phong sét. tan bing cho DDK di qua khu vic bing tuyét
12 hé1 site cin thiét. Bai bio st dung phin mém PSCAD xiy dyng mé hinh md phdng sét dénh
v6i hai irudng hop: khi hai DCS tryc 1iép ndi dit v hai DCS khéng e tiép ndi it (A€ thic
hién bién phip tan bing). sav d6 1i€n hitnh md phdng, tinh todn va phan tich mic d3 chiu sét
clia DDK. cudi cuing dua ra cic gidi phap hgp 1y d€ nang cao tinh nang chiu sét va tan bang cho

duting Jdiy.
Tt kh
xoay chiéu.

1. DAl vin dé

Bang tuy&t ludn 13 mdi nguy hyi ldn doi vai
dudng diy wnyén wdi dién trén khong. Trong
nhing nim gan diy. 8 Viét Nam. suf tic ddng cda
bich ddi khi hdu vi mi trudsng didn bien ngiy
ang phife tap di dnh hudng dén vige vin hanh
ludi dién. Nghiém trong hon 1d it xudt hién bing
Wy €1 1ai cdc tinh midn niii phia Bic xay ra khd
thiriing \uyén v ra sif €6 ngdt mach dién, am
v A3 trén um'in diy. nhidu ram
bign i dpn am viee. U Trong didu kién
Kinh & Vigt \ am ngay cang ph'\l irién, nhu ciu
cung ¢dp dién cia khich hang ng giy cang cao. Do
Vi, fng phé di Incn wgng bing tuyél
sy cd ngdt mach dién qua dé gép
2 a0 Jotin cdy cung ¢ip dién 1a hét e
can thict Bai bio ¢t ke cie phiong phip phong
set an b

nhiim
phin na

4 uén hiinh phin tich bai todn thue
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: Bio v sétdidnh, khu vife bing ruyét. mifc do chiu sét. tan bang mét chiéu, tan bing

1€ d€ so sdnh muc d§ chiu sét cda dudng diy
trude va sau khi cdi tao DCS (d€ thye hién biéa
phdp tan bing). Cudi cing dua ra gidi phdp hep
1y d¢ ddm bio kha niing phong sét va tan bing
cho duding ddy (Hinh 1).

1I. N§i dung nghién ctu

1. Phong sét dinh PDK

Phong sét dinh DDK 13 biao vé dudng diy
khong bi sét ddnh hoidc giam thi€u mic dé &
ddnh. BSi v61 DDK cao dp vi siéu cao sif dyng
DCS la bién phiap bdo vé co ban nhal, téc dung
chi yéu ciia DCS I che chin dutng diy va gidm
xic sudt sét dénh tryc 1iép 411{«‘5ng day, ddng thai
€6 nhifng tic dung: phin dong, giam dong d|en sét
qua tru. gidm dién thé dinh 11y, 14¢ dung nuau hgp
dién tr gitta DCS va day din lam ning cao dién
th& day din khi <é1 ddnh u
chudi cich dién: tic dung ¢l

m dién dp datlén
- lam giam qud
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Hinh 1: Hg thong Iudi dign bj a&nh hudng bdi béng tuyét tai
cdc finh mién nui phia Bdc, Viét Nam

dién §pcam dng trén ddy ddn. Dién dp dudng diy
cing cao tht hiéu qud cda viée st dung DCS cing
16t. Tuy nhién. d8i vdi DDK di qua nhing khu vife
¢6 bing tuyét. DCS vira bdo vé chéng sét cho
duding diy. ddng thdsi cling gdy ra nhitng dnh hudng
bit Igi nhu dd néu.

2. Bugng day phii bang va bi¢n phdp tan bang

Lép phii bing ludn (3 mai de doa 16n d6i vdi sy
an todn cia cic DDK @ cde khu vie 6 biing tuyél.
Hién nay, wén thé gi6i di c6 nhiu chuyén gia
nghién cdu vé viin dé déng bing PDK va di dat
duge nhitng k€t qua nhat dinh: Pohlman va Landers
di dé xudl phuong phdp chdng déng biing va khit
bang cho dubing truyén trén cao. Hesse da dua dé
xuiteong nghé lam tan bing biing rong roc vi dong
dién ngiin mach,... Tuy nhién. cdc bién phip én
chi xem \ét d€n sy tan bing md chua dé cip dén
vige chdng sét™,

Mat khdc, DDK thutsng ¢6 khodng cdch dai,
phiin b3 rong. di qua nhiéu dia hinh phic 1ap khic
nhau. Do dd. phuong phip tan bing cd hoc khé
thye hign, phuong phép tan bing thy déng hiéu
qui (h1p phudng phdp tan bing bing nhiét i3
chuyén dién ning thinh nhiét ning d€ tam an
bing thudtng dudc dp dung. thuc hién bing cich
ting dong dién chay trong ddy déin sinh ra di
nhiét ¢ dat muc dich tan bang. Ciinctt vao dong
dién, phuang phip nay duge chia thinh tan bing
xoay chidu (AC) va tan bi ng mot chi¢u (DC),

2.1. Tan bang xoay chiéu

Tan bang xouy chiéu 13 tan bang biing cdch cho
dong dién xoay chiéu c6 gt tri [6n chay qua ddy
din d¢ sinh ra nhiét va tan bing. Co thé duge chia
hanh tan bing mang tai va tan bing ngdn mach.

Tan bang mang tdi: khong nging vin hianh
Iitding diiy. thdng qua viée thay ddi trio luu cdng

sudt cda dudng diy. ting gid tri dong dién chay
trén dudng diy d€ dat dén tan biing.

Tan bing ngdn mach: 12 thiét I.\p diém ngin
mach trén dudng day. hinh thanh su ¢d ngidn mach.
ddng thdi khdng ché dong dién ngin mych trong
pham vi tan bing cho phép 18i da. d€ day din phil
nhiét tan bing. Phucng phidp tan bing ngiin mach
dudce st dung rong rii. khong chi dp dung tan bing
cho BDK (Hinh 2a) mi con dp dung tan bang cho
DCS (Hinh 2b). Phuang phdp nay ddi hdi hé thang
dién phdi cung cdp mét lugng cong sudt phin
khdng du Ign va phi hgp tan bing cho BDK ¢cé
dién dp nhd hon S00k V™' (Hinh 2)

Hinh 2: Phuong phép lan bdng ngdn mach

1D 2D

q&?ﬁ e e——|
u IM
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Hinlt 2a. Tan bdng ngan L]

mach ba pha. khi hé thong ~
ngimg lan vige

Hinh 2b. Tan bing déng
thii hai déy chong sét
(e hinh vong Idp)

2.2, Tan bang méi chiéu

Cho dong mét chidu 6 gid tri 16n viio duding
G4y phd bang (v8i mdt do dii nhit dinh) ¢ sinh ra
nhiét va tan bing. Dong dién mot chiéu & diy co
1hé duge chinh luu tir dong dién xoay chiéu thong
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qua vic thidt bi dién 1 cong sudt ldn. Pudng day
can tan bing «& dude ket ndi vdi hé thdng dign
thing qua mdy bién dp vi bé chinh ha, s dé
nguyén IV nhnf Hinh 3. D& tan bing dudng diy 3
pha. ¢é hai phuong phip ndi ddy nhu Hinh 3a \a
Hinh 3b.

Tan bing mot chiéu theo phudng phdp (1) hinh
3a: ngdn mach 2 dda dudng day phi bang pha A2
C. sau dé ndi 2 diu con lai cda pha A va C vdi diu
ra ¢lia b chinh lvu 0€ thye hign tan bing. Phudng
phip nay sé lim tan bing dong thdi 2 pha cliing
mét ljc.

Tan bing mot chiéu theo phucng phip (21 hinh
3b: ngiln mach 3 ddu dudng diy phii bang pha A. B
vii C. hai diu cdn lai cBa pha A v B dude ndi
chung vdi nhau, sau dé ndi vio mot diu ra cva bod
chinh I, ditu ra con lai clia bo chinh luu dude ni
vai divu con i cda pha C. Phudng phip nity ¢hi ¢d
the am tan bing dan di pha €. Do dé. mach 3 pha
phit bing. néu mudn lim n bing theo phuong
phip (23 phii ti€n hanh 3 Iin: con néu A&t hep tan
bing theo hai phusng phip (1) vh phiang phip (2)
thi ¢hi uén hanh 2 nede tién ta tién hanh tan
bang | pha theo phudng phip (2) siu d6 2 pha con
lai ta tién hdnh an bing theo phuong phap (1),
(Hinh 1)

Hinh 3: Phudng phdp fan bang mé! chiéu

PhaA

Hinh 3b. Piugome phep (2}
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3. Phan tich bai todn thuc (¢

DE phén tich mie d6 chiu et cia DDK khi hai
DCS khéng trye tidp ngi Jit thue hi¢n bién ph.ip
tan bing). bai bio tinh te:in duitng Jiy ruyén tii
220k V mach don hai ng_uf\n cuny lam vidy, dg
daitodn tuy&n 104.13km, bao edm 272 tru. blo vé
chdng sétcho dudng diy dung 2 DCS. trong 6 mo
phdng doan dudng diy giwa khodng tru 114§~
1224, d§ dai 2.438km, ¢6 2 DCS khdng trye tigp
ndi dat d€ thyfe hién bién phdp tan bing. Tham s§
tinh toin ninf bang 1. m.n dé dién cdin ciéa wry
0.5(uH/m); dién ré néi dat 10 ddy din loai
LHAGJ-400/50: div chdng sét loai GIX-100. Cip
dién dp clia khe hd phéng dién cé nhiéu log:
14KV, 20.8k V. 22.3k V... do (6n tai qui dién 4p lim
vige tén dugng ddy. cho nén dién dp cich dién
phi hop gilta DCS v try dién d8i véi duding diy
230KV dugce chon 1 35k Vies,

Sau khi cai tao 2 DCS khéng trife Gép ndi dit,
mifc do chiu ~ét ciia doan dudng day sé bi anh
hudng ding k¢, do d6 ein phdi phin tich dé duara
nhitng bién phip phi hgp nhitm dim bdo kh nang
phong sé1 vir tan bang cho dudng diy. (Bing 1)

Bdng 1. Tham sé cGa duang day va tru

[Thity| Loal | Pocao | Khodng | Bocao |
Lt om | (m) | et (m) | treoday ()
[ M3 jvs 15 aen '] 15
[ [wzr | 2a0 T a2
L 15 | wzs | 16 195 w4
| 16 | wzs | 16 | 265 | 135
“;11L£st 20 205 7]
B 234 |
[11e | wuzs | 1 227 1B
|12 [ wzs 20 33 | 17

1771 wze 24 | 39 | 21 |
2 [z, 16 | a2 | 15
7] 128 W 15 313 | 1

4. Phdn tich m6 phéng mitc dé chiu sét khi
DCS khéng trice tiep néi dat

4.1. Phin tich mé phing

Ciin cif vao phan tich vi dic diém doan dudng
diy noi trén vé dude sg do G phong nhu (Hinh 31

4.1.1. Mo hinh mé phos

Trong bai bio. viée 15,

theng (/Il"” (LI
nh mé phéag
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Hinh 3: S0 d6 mé phdng vdi 2 DCS khéng Indc tiép ndi dat khi sét danh dinh tru

Sét
dénh
tru
114
—— Mo _ Ms )
hinh hanh
duemg duimg
diy diy
Nguénl Nguén Il
220kY 2208V
50Hz H0Hz
I by e
0~112 123~272
13 14 ns 123 122 123
8 4
Bién gién lru Exngotr
tinh toan tinh lodn

dong dién sét duge dp dung theo cong thitc (1) va
hai chl & dong dién sét ducic chon 13 2.6/50 ps/™,
= et = efy (1)

Trong dé: Iy bién 6 dong dién sét; a, B la hai
¢ .

4 1.2 Mo hinh mé phdng dudng day

M6 hinh mo phéng dudng diy dp dung mé hinh
tham s bien tin, Do do cao ciia cic try khio sdt
khéng gidng nhau nén trong Linh todn dé cao trung
binh ctia cde try duge tinh theo cdng
thete ()t

Iy = (S, 7Y d) - L

Trong d6: htb dd cao trung binh ciia
truthi 0o ¢ao try thit i: di khodng cich
I i giifa hai ty: L 13 chiéu dai chudi ot
cich dién va phy kién.

4.1.3. Mo hinh mé phéing e dién

Bd cao cia cic tru trong doan
rgng diy khio sit khong wvirgt qud
30m. do d. trong tinh toiin (ddc biét
li tinh todn phang sé1) théng thudiing
dp dung mo hinh tham «& dién cim
13p trung & mo phéng try dién, dién
cim tugng dudng trén mdi don vi
chiéu dii cda try 13 0.5(uH/m). Mo

Hinh 4: M6

1iép noi dar

Hinh 4a. Har DCS e

hinh mé phdng tru dién trong phin mém PSCAD
nhu (Hinh 4).

A1 Mo hinl mé phéng cdach di¢n

Viéc mé phdng déng neidt cich dién dude thye
hién thong qua viéc khdng ché dién dp, phiin doin
phéng dién cdch dién dia viso phiang phdp giao
nhau. trong dé. dung dic tinh dién dp phong dign
dudce xdc dinh bdi cong thire (3)(6-8):

0 =1350.0 + 598.0e "¢ + 2256.0¢ "' * (3)

hinh mé phdéng hu dién

Hinlt 4b. Hai DCS khang e

tiép noi dar
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4.2 Phan tich mite dj chiu sét khi
sétddanh dinh try. khoang vigt DCS va
DDK

4.2.4. Phin tich mute do chiju sér khi
Ot ddnle dinh iru

Lap mé hinh mé phdng trang thdi
qud dé dién 1l é1 ddnh dinh try trong
hai trugng hgp: 2 DCS truc 1iép ndi dat
vit 2 DCS khéng tnyc 1i€p ndi dat di
vdi khodntry 114#~1224  so sdnh mife
d6 chiu sét nhu Hinh 5. Két qua mé
phdng cho thiy. khi 2 DCS trye tiép ndi
dit vi 2 DCS khang tryc 1iép ndi dit o
mite dd chiu sét trung binh lin st li:
147 9724kA. 104.5459KkA. Nauyén
nhin ¢6 sy thay ddi wén la: Trong
trudng hgp DCS trye tiép ndi dit khi co
sétdanh try ngay Lip uie DCS ¢6 tic
dung phin dong dién. k€t qua 1a gidm
dién the dinh tru: trong rudng hop 2
DCS khéng tnge tidp ndi dat. khi ¢6 sét
dinh try kKhe hd phong chua lip
we din dign. Lam giam kha ning phin
dong ciia DCS. din dén dién (hé dinh
try tdng 1én. Wméu dién the hai diu
chudi cdch dién cia PDK cang ting.
dé phit sinh phéng dién,

4.2.2. Phdin tich nute di chiw sét khi
s61 ddnh khodnyg vugr DCS

Khi sér dinh khodng vigt DCS mifc
d§ chiu séttrung binh tr 2 tnedng
hgp: 2 DCS trte 1ép ndi dit. 2 DCS
khong trige tiép nd1 dit [3n hiot 1a
LOS.3TY3KAL 75.3974KA nhuf (Hinh 6). &

4 2.3 Phen tich nuie d6 chin sét ki
sét dinh khodng vt DDK

Tit (Hinh 7) ¢6 (hé thay irong infing
hap 2 DCS khing trfe tiép ndt dat khi
<o sét dinh khodng vuol PDK mue do
chiu <ét giidim 0.37KA. Trudng hop nay
mic dd chiu sé1 nhd hon rit nhiéu so
vdicde trudng hap sét diinh ru dién va
DCS. K& qui md phéng cing cho thiy
Khi set ddnh tru dién hoic »ét dinh
DCS mie d6 chiu sét dat dén hang
trim KA. ninfg khi sét dinh wafe i€p DDK mie
do chiv »ét chua gyt d&n TOKA. Tham chi d&i v6i
dong di¢n s€1¢6 bidn db ahd. mdt khi da vugt qua
ng che chin v didnh trye Gép viio DK caing
v ra phong dién bé mat cich dién

e do chiu set (w\;
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Hinh 7: So sanh mic dé chju sét khi sét danh
khodng vuot BDK

Hinh 5: S0 sanh mifc d chju sé! khi sét danh dinh Iy

ADCS truc tds noi dat éng truc bép nd( dat

e 17 s oo N oo

Hinh 6: So sénh mifc dé chiu sét khi sél danh
khodng vugt DCS

mDCS truc vep ol dat

8 DCS khéng true bép ndi P

o |

7
|
|
1
i

BDCStruc teo nd: dat IDC;H‘*!:ng true tép nd: dt

NS 16 nz o1 1% 17 a2

4.3, Bién phdp ning cao tinh ning chju sét
DDK khi 2 DCS khéng tric tic'p ndi dat

Tir nhing k&1 qud mé phing rén cho thiy.
trong truéng hap 2 DCS s (rire tiép noi dil
mifc 49 chiu sé1 PDK gidim (- | &, do d6 can
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i€t phii c6 bién phip dé
ning cao tinh ndng chiu sét
cua DDK. Trong bai bdo niy

néura 2 phuong phdp giim g 200
i¢n 1 001 JAL(R, ) VA thng | T 150
w0 bt cdch dién'®®l déng > 1w
thdi~éttry 117 1am vi du. | € s
4.3.1. Gidm dign 1rd noi | S o
dat g
Khi giim R,y cBa try: | 2

ddng dién sél qua try tang
1én, ting khd ning phin
dong: dién thé dinh try gidm,
din dén gidm higu dién the
Irén 2 ddu chudi cdch dién, wr

~8—DCS truc biép nd: dat

5 10

-o—DCStruc uép nd: dat

Hinh 8: Mdc dé chiu sél khi thay déi dién trd néi dét

~8-DCS khéng tryc tép ndi dat

1 2

Dién tro noi dat (Q)

Hinh 9 Mic dé Chlu sét kh: Iang sé bat cach d:en

—— DCS khéng truc \vﬁ—p néi dat

mic 46 chiu sét tang 1l
121.0822kA dén 169.4476
kA, ting 39.94% (doi v6i
Insng hap 2 DCS 1nfe 1iép
o dav; Trisng hap 2 DCS
khéng trye (€p ndi mife 4o chiu s¢ét ting i
80.4370kA (€n 1 15.0497KA, ting 43.03%. C6 thé
thiy, gidm Rnd ciia try 14 phuong phip hi¢u qua aé
1ang tinh ndng chiu sét DDK khi DCS khong tric
ticp ndi dat.

4.3.2. Tang 56 bat cdch dign

Duy 1r cic diéu kién khong thay dGi. khi tang
0 bit cich dién cho PDK miic dé chiu sét cing
ting 1én. k&t qui mé phéng (Hinh 9) cho thiy khi
ting moL bt edch dién nite d chiu sét widng dng
ciing 13ng [én 1dn 1ugt 13 5.53% v 4.92% (g véi
trifisng hep 2 DCS trige ti€p ndi
(afc ti€p ndi 0.

101 K&t ludin

- Trong trudng hgp 2 DCS hhong trife tiép ndi
dat (@ thie hien bién phiip tan bang). khi sét ddnh
try dién mite do chiu séttrung binh I 104.5459kA:
khi sét ddnh khodng vugt DCS mic dé chiu sét

-
'3
Jo ning cao dudc tinh ndng =0
chiu sCt duing day. K&t qui \ R
mé phong (Hinh 8) cho thily, | 21w
khi R,y gidam 1l 20Q d&n 5Q: s s
o
5
b3

TAILIEU THAM KHAO:

Khéng ting

Tang 3 bat

trung binh 13 75.3947kA. Mifc do chiu sé1 cia
DDK gidm xudng. xic sudt sét dinh DDK s¢ ting
1én. do d6 cin thiél ph'\i gidm Rnd ciia tru hoiic
ting 3 bdt cich dién d€ vira ddm bio tinh ning
chiu sét vira c¢6 thé thyc hién cic bién phip tan
bing cho BDK.

- Phuong phép tan bing mét ChILU phd hap d€
13m tan biing cho duang diy truyén 1di 8 moi cip
dién 4p va c6 khi ning Ung dung phé bién. Do
d6, ¢6 thé xem phurdng phdp tan bing dién mat
chiéu 14 phuong phip thong dung cda cong nghé
tan bing

- Bai vi€l niiy dii néu ra nhirng bién phip co
ban trong viéc phong s€t. tan bing cho PDK di
qua khu vie c6 bing tuyét, do viy. trong qua
trinh thi€l k& v c4i 120 dudng day, tay titng didu
kién cu thé d¢ dp dung cho phi hap. ddm bio tinh
Kinh 1& vi k¥ thudt &

Hoa (2017). EVN nghién ciu thigt k& dudng day i dien 48 v8i khu vie ©6 bing luyét.

“'"ﬂ hewew.evn.coman/d6/newes/EVN-nghien-cin-thiet-ke-duong-day-ii-dien-dot- voi-khu-viee-co-bang-nuyer-0-
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Thong tin tic gid:
TS.NGUYEN TRUNG THOAI
Trudng Cao ding Cong Thuang mién Trung

A STUDY ON DE-ICING AND LIGHTNING PROTECTION
METHODS FOR OVERHEAD POWER TRANSMISSION LINES
PASSING THROUGH THE SNOW AND ICE AREAS

® PhD. NGUYEN TRUNG THOA!
Mien Trung Industry and Trade College

ABSTRACT:

For overhead power transmission lines passing through snow and ice areas, lightning
shielding wires (DCS) protcct the overhead power transmission lines against lightning.
However, the DCS is sometimes frozen with a layer of ice, causing the DCS to sag. When the
snow and ice melt. the uneven melting will cause vibration and lead to the discharge between the
DCS and phase conductors. causing frequent circuit interruptions. Therefore, it is necessary (o
study on de-icing and lightning protection methods for the overhead power transmission lines
passing through the snow and ice arca. This study was conducted by using PSCAD software lo
huild the lightning electromagnetic transient model for double lightning shielding wires direct
ground and double lightni hielding wires indircel ground ton calculate and analyze the
lightning withstand levels of the line. This study proposes some practical solutions 10 enhance
the lightnimg protecuon and de-icing performance of Iransmission lines.
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