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Tém tét - Van hanh duong day trén khong (DDK) sir dung dinh
mirc nhiét tinh |2 phuong phap dua trén gia tri mang tai téi da cia
day dan trong diéu kién nhiét d6 t6i han dugc Xac dinh truée. Do
d6, kha ning mang tai cia DDK véi didu kién c¢b dinh thoi tiét
nay thuc té khdng khai thac hét kha ning tai cuaa DDK. Phén tich
dinh mirc nhiét dong (DLR) thé hién dong cuc dai cho phép mang
tai theo thoi gian thue DDK, dam bao an toan, hiéu qua kinh té
dép ung van hanh lu6i hién hiru khi sy tic nghén va tich hop
ngudn dién téi tao ting. Nghién ctru 4p dung DLR la céch thirc
X&c dinh gia trj gia ting dinh mirc tai dong ap dung cho DDK 220
kV - Viét Nam véi tham sé: Thoi tiét, théng s DDK. Gié tri DLR
s0 sanh véi dinh mirc tinh duoc thao luan. Két qua thiy, tinh toan
tai dong cho phép ting dang ké dinh mirc tai dudng day DDK,
phuong phép ndy nén duoc &p dung rong rai dbi véi khu vuce 6
nghén ludi, ddng thoi ngudn gio cao.

Tir khoa - Dinh mirc nhiét dong; Pinh murc tai nhiét tinh (SLR);
Nghén ludi; duong day trén khong (DDK); nguon dién gid

1. Pit van dé

Hé théng dién tai nhiéu qudc gia, mot trong nhimng
thach thirc chinh 1a ngudn nang lugng tai tao (RES) ting
trudng nong, nghén ludi cao dbi v6i hé thong truyén tai,
kéo theo yéu cau nang cAp ludi dién dong thoi phai dam
bao van hanh an toan, on dinh va chat lugng cung cap dién.
Viéc xay dung cac tuyén moi la qua trinh kéo dai, dau tu
16n, sir dung nhiéu quy dét va céc tac dong mdi trudng [1].
Do d6, can phai dua ra cach tiép can méi vira tang hiéu qua
khai thac h¢ thong hién hitu an toan cung cap kha néang tai
can thiét kip thoi va hiéu qua vé mit kinh té song song voi
viéc mé rong nang cap hé thong truyén tai. Tham sb gidi
han kha ning truyén tai caa DDK 1a dong dién tai toi da
cho phép, dua trén hai tiéu chi chinh: Nhiét d6 day dan toi
han va do vong 16n nhét ciia dy [2]. Kha ning tai cia DDK
duogc X4c dinh biang cach sir dung “dinh murc tai nhiét tinh"
(SLR) danh gi& ché d6 nhiét cia DDK véi diéu kién thoi
tiét toi han trong mot khoang thoi gian dai. La dong tai van
hanh tdi da thap nhat c6 dinh cho DDK. Théng thuong, tc
d6 gi6 thap (0,6 m/s), birc xa mit troi cao (1000 W/m?) va
nhiét d6 mai truong cao (40°C) duoc gia sir dé xac dinh
SLR [3]. Tuy nhién, kha nang mang tdi cia DDK ting Ién
khi toc d6 gi6 tang, do kha nang lam mat. Panh gia ché do
nhiét dong ““DLR’’ Ia giai phdp mdi dugc st dung dé xac
dinh gia trj thuc té v& kha nang truyén tai cia DDK hién
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Abstract - Operating an overhead transmission line (OHL) use a
static line rating method to ensure the grid operating under a pre-
defined limit temperature of the conductors. This method assesses the
maximal power capacity of each OHL using conservative constant
weather conditions that usually underestimate the real capacity of
lines. Dynamic line rating (DLR) analysis represent a safe and cost-
efficient way to deal with existing congested grid and allow further
integration of future renewable generation. Our work applies a DLR
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Vietnam’s 220 kV’s line with distinct conditions: Weather data, line
topography. The capacity values obtained are presented, and a
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methodology used by the Vietnam’s system operator is discussed.
The results show that the dynamic approach enables significant gains
in the overhead line rating for a case study and it can be extended to
regions with congested network and high wind resource.
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hiru [4]. Khi 1ap ké hoach tich hop dién gid, néu cac giGi
han dong dong dugc xem xét thay vi cac gidi han tinh, kha
ning mang tai DDK duy béo s& tang 1én [2, 4]. Nhiéu dy an
thir nghiém da dugc trién khai tai My, Chau Au cho théy,
ky thuat van hanh theo nhiét dong thuc té DLR cao hon
danh gia theo SLR khoang 20-40% trong 95% thoi gian
van hanh cia hé thdng dién, nhu vi dy trén Hinh 1.a phan
2.1 [5, 6]. Do do, tiém nang cua viéc st dung giai phéap
DLR gilp tang kha nang mang tai caa DDK va dam bao d¢
tin cay cua hé théng dién 14 rat 16n. Phuong phép nay dua
trén sy phét trién ciia cac md hinh s6 nhu IEEE 738 [7],
CIGRE [8], da dugc &p dung thanh cong cho cac ving dia
Iy khac nhau. Hién nay, hai cach tlep can ap dung cong
nghé DLR: (i) Giam sat tryc tiép cAc thong sO vat ly cua
day dan (nhiét do va d6 vong), va (ii) giam sat gian t1ep
thdng qua cac thdng s6 moi truong khu vue duong day (toc
d6 va huéng gio) tac dong truc tiép tinh DLR [9]. Cach tiép
cn truc tiép cho d6 chinh xac cao hon s0 voi cach tiép can
gian tiép. Nhiéu nghién ctru va phat trién cong nghé DLR
(hé thdng gidm sat, phuwong phap du bao va tinh toan) da
duoc trién khai dé tao diéu kién cho cac nha van hanh luéi
dién dua ra cac quyét dinh vé quy hoach va sir dung t6i da
cong suat DDK [10]. Tuy nhién, mot thach thirc chinh 1a
xé&c dinh dugc loi ich tiém nang ciia DLR ddi véi cac cong
trinh dién thyc té trén dién rong, can thiét trién khai nhiéu
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du &n thi diém, do dac ngudn dit liéu 16n dé minh chimg loi
ich giai phap DLR. Pay dugc xem la mot trong nhitng cong
nghé tiém ning cho giai phép ludi dién thong minh nham
khai thac triét dé kha ning tai DDK v6i hiéu qua k¥ thuat,
chi phi va duy an trién khai thi diém trén tuyén duong day
truyén tai, phan phéi ludi dién Viét Nam [11].

Nhim danh gié lgi ich va phan tich tai nhiét dong, nhom
tac gia dé cap trong nghién ciru ndy phuong phép gian tiép
tinh toén 1y thuyét DLR dya trén hai md hinh can bang
nhiét: IEEE va CIGRE., ap dung phuong phép nhu 1a cong
cu tinh toan va phan tich déi véi tuyén duong ddy DDK
220 kV khao sat, cac ky nang lién quan dén 1ap trinh, phan
tich va xir ly dir liéu. Nghién ctru sé cho thay, tinh kha thi
clia viéc ap dung cong nghé DLR trén céc tuyén DDK
mang tai 16n, thuong Xuyén van hanh mirc tai cao va c6 kha
nang bi qua tai & Viét Nam trong thoi gian téi, dac biét &
nhimg khu vue €6 tiém ning tdc do gio cao.

2. Phwong phép nghién cau
2.1. Phuwong phap xac dinh mirc nhiét trén dwong day

Xuit hign trong nhing ngay mat, téc d¢ gié (6t

<2 N\
P4
& _Dinh mife tii nhit dong DLR
-
£ ) -
1 Xublt hign trong nhitng ngay
- ning, ning, it gio
=
g s
= | Dinh mirc tai nhit tinh SLR
<
!
Ruii ro van hanh DDK véi SLR %
20 R 40 60 80 100
la X suit theo thii gian vin hanh (%) 1.b

Hinh 1. a) So sanh vén hanh duong day DDK theo SLR va DLR;
b) So' dé trao déi nhiét cua duong ddy DDK
Nguyén ly tinh toan cong sudt dong (dinh muc tai dong)
theo thoi gian thuc van hanh cua duong day truyén tai
khong DDK duogc str dung rong rai, sau day goi la “phuong
phép tinh todn DLR”. Phuong phép tinh todn DLR tuén
theo mo hinh tinh toan can bang nhiét & trang théi xac 1ap,
dugc dé xuat va md ta trong bo tiéu chuin, hudéng dan cia
hai t6 chirc IEEE va CIGRE [7-12]. Su can bang ning luong
bén trong day dan (Hinh 1.b) ma khong c6 bat ky tich trit
nhiét ndo 1am cho luong nhiét dugc cung cap chuyén dbi
hoan toan ra méi truong bén ngoai bang cach tan nhiét, duoc
biéu thi theo phuong trinh can bang don gian ctia nhiét luong
thu duoc (bdi hiéu ung Joule (P)), birc xa tir mat troi (Ps))
va tan nhiét (thdng qua ddi luu (P,), tan nhiét (P.)):
P+P;=F+5 (1)

Trong do6, cac thong sé duoc trinh bay trong phuong
trinh can bang nhiét (1) déu c6 cac bién phy thude vao thoi
tiét ddu vao: Birc xa mit troi S, goc gié 6, toc do gi6 v,
nhiét d6 mdi truong T, va nhiét do day dan T, duoc biéu
thi theo méi quan hé sau:

P](Tc' 1) + PS(SI) = PC(H’ VW' Ta' Tc) + Pr(Ta' Tc) (2)

V& viée thiét 1ap céc thdng s6 va quan hé trong tinh toan
P, Ps, P, P dugc md ta trong cac bao cao thuc tap tot
nghiép [13, 14], do gi6i han s trang bai bao nay nhom tac
gia khéng trinh bay chi tiét.
2.2. Phuwong phép tinh todn dinh mirc nhiét dpng ciia DDK
Hinh 2 mé ta cac budc tinh toan dinh muc tai dong DLR
cta duong dady DDK. Budc 1: Thu thap va phan tich di

lidu vé thoi tiét ciia khu vuc duong day can danh gia.
Nguon dit liéu c6 thé tir cac tram do thoi tiét hodc tir cac
cam bién lap dat tai vi tri cot, trén duong day. Budce 2: Thu
thap dit liéu vé duong day bao gom cac thong so thiét ké
va van hanh, dac biét cac théng tin vé viéc van hanh qua
tai/ non tai xay ra trong khoang thoi gian it nhat 1 nam.
Thong tin vé dinh mirc tai — muc tai tinh SLR va dong dién
cuc dai khi van hanh dugc st dung lam tham so6 tham chiéu
trong qua trinh tinh toan, du bao dinh mic DLR & budc 3.
Budc 3: Tinh todn dinh muc tai cia duwong day trong thoi
gian thuc hodc dinh mirc tai phu thudc vao cac tham so thoi
tiét thuc té ctia duong day. DLR dugc str dung nham: So
sanh v4i SLR, x&c dinh murc gia tang tai dong & cac thoi
diém va tan suat cd thé cho phép van hanh dudng day theo
tai dong; Xac dinh nhitng vi tri dudng day van hanh téi han
(nhitng phan doan thuong xuyén van hanh véi muc tai cao).
Dir ligu dwimg diy DDK
- Céu tric dwong déy, s6 mach, vi trf lip
dat, dg vong ...
- Théng sé dién: dong dién dinh mirc, cip
dién ap, dong dién dinh mirc vin
hanh. ..
- Théng s6 duong day: Ohm/km, dién tré
sudt, nhiét dd cach dién cho phép, ...

! |
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- Xac dinh cac tham so quan trong anh huong téi DLR; phan doan DDK thay doi DLR

Hinh 2. Luu dé cé}c bude tinh toan dinh mukc tai nhiét dong
(dinh mikc tdi thuc té - thoi gian thuc) DLR ciia duong ddy DDK
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Hinh 4. Phuong phap truc tiép tinh todn dinh mikc tdi nhiét

dong (dinh mikc tdi thuc té - thoi gian thuc) DLR cia duong day

Hai phuong phép tinh toén va du bdo dinh mirc tai dong
DLR: Truc tiép va gian tiép da duoc Fernandez va cong su
trinh bay trong [9]. Phuong phép gian tiép (Hinh 3) sir dung
tham s dau vao cho phuong trinh tinh toan can bang nhiét
(1) va (2) duoc thu thap tir cAc tram do thoi tiét, hodc ngudn
dir lidu sén c6 (toc do gio, hudng gid, nhiét 6 moi truong,
cuong do birc xa). Sy bién dong cua dir lidu thoi tiét doc
theo chiéu dai duong day, nhiét do trong day din c6 thé thay
dbi giita cac phan doan/ nhip (span) duong day. Phuong
phép nay tinh toan DLR trung binh trén toan tuyén danh gia
trong khoang thoi gian xac dinh dya trén gid tri trung binh
ctia di liéu (vi du: Téc do gi6 trung binh/ ngay/ thang).
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Phuong phép truc tiép (Hinh 4) doi hoi sir dung cac cam
bién do truc tiép (theo thoi gian thuc) dugc lip dat trén
duong day (hodc vi tri cdt, duong day): Nhiét do day
dan/ cudng d6 dong dién day dan, do vong... thong sb thoi
tiét duwoc giam séat thuong xuyén hon véi dicu kién van
hanh, dugc cap nhat trong tinh toan: Téc do gio, goc gio
tuong d6i giita huéng gi6 va huéng duong day, nhiét do
mdi truong, cudong dd blirc xa mat troi tai khu vuc doc
duong day. Nhiéu nghién ctru chi ra rang, phuong phép
truc tiép cho do chinh xac tot hon, tuy nhién doi hoi viéc
trién khai hé thong giam sét trén duong day. Trong nghlen
ctru nay, nhém tac gia st dung phuong phap glan tiép, st
dung ngudn dit liéu sin c6, dé cap trén mot tuyén dudong
day dugc khao sat nhu 1a mot vi du bude dau cho viée danh
gid, phan tich lgi ich cua sir dung giai phdp DLR trong van
hanh duong day DDK 220 kV cho luéi dién Viét Nam.

3. Két qua va thao luin

3.1. Nghién citu dién hinh dwong day DDK 220 kV Chém
-VanTri

% NW)-340°N

(E)-100°N

(SE)-160°N

Hinh 5. buong day DDK 220 kV 17km Chém — Van Tri voi
6 - phan doan (segment) khac nhau theo huwdng gio téi

Puong day khao sat va nghién ctru la tuyén DDK
220 kV Chém - Van Tri véi chiéu dai 17 km, dugc dua vao
véan hanh 2015, kha nang mang tai 20-25% cho Tp. Ha Noi.
DPuong day véi théng sé mang tai thuong xuyén > 70%
lam/ndm, dugc danh gia cd kha nang qua tai do thude khu
vuc cung cap dién nghén mach trung tam do thi 16n. Nhém
tac gia xem xét tinh kha thi cta viéc 1ap dat hé thong cam
bién giam sat: Duong day khong qua dai, trén dia hinh dong
nhét, thuéc khu vuc khi hau c6 4 mua rd rét trong nam.
Théng sb tham chiéu trén Bang 1. Pay chi 1a trudng hop
nghién ctru co s¢ cho cac nghién ctru sau hon trén cac tuyén
dudmng day DDK 220 kV sau ndy. Dit liéu thoi tiét duoc thu
thap v&i ngudn sin cd [15] xung quanh khu vuc duong day
di qua voi ban kinh 10 x 10 km. D liéu thu thap theo
khoang thoi gian 1 pht, duge xir Iy loc thdng s6 chi yéu:
Phan bb toc do gi6, goc gio, cudng do birc xa, nhiét do moi
truong. Trong xtr ly dir liéu dau vao, tinh todn dinh mirc

DLR theo phwong phéap gian tiép (Hinh 3) dugc thyc hién
bang c6ng cu Python, phan mém Matlab. Trén thyc té,
tuyén duong day chua dugc trang bi hé thong giam sat
DLR, théng s6 van hanh duong day bi han ché tiép can, do
d6 trong nghién ciru nay, cac tham sb dau vao phuong trinh
can bang nhiét (1) va (2) vai cac gia thiét khdng thay doi
trén toan tuyén duong day: Cuong do birc xa & mirc téi han
1000 W/m?, nhiét do mdi truong 25°C, goc gio twong ddi
toi duong day 90°. Viéc nghién ciru danh gia tdc dong ctia
su thay doi dong thoi cac tham s trén theo thoi gian thuc
s& dugc dé cap ¢ budce tiép theo. Thong sé dudong day van
hanh: Nhiét 6 day dan t6i han 100°C; Chi sé hép thu 0,9;
Chi s6 phat xa 0,7 cho gié tri dién hinh ciia ruot day dan da
duoc sir dung trén 5 nam trong moi truong cOng nghiép cua
truong hop duge thir nghiém [16].
Bing 1. Thong s kj thudt tuyén dirong day DDK 220 kV:
274 Chém — 272 Van Tri (khdo séat)

STT Thong sb Gia tri
1 Chiéu dai 17 km
Dong dién dinh mirc (lam)
2 Pinh mirc tinh: SLR 940 A
3 Tiét dién day dan 500/64 mm?
Vat liéu day dan ACSR
5 Sé day din 1

3.2. Pdnh gia tac déng cac tham sé modi trwong tdi dinh
mirc nhiét dopng DLR ciia dwong ddy DDK 220 kV
3.2.1. Phan bé téc dé gio va dinh mirc DLR

Phan b toc do gié ¢ khu vuc duong day di qua duoc
thé hién trén Hinh 6 voi mic dao dong trong khoang
0 - 11 m/s. Tan sudt 16n nhét (30 - 35%) & toc do trung binh
2m/s xudt hién trong cé4c thang 1, 3, 5, 8 va 9. Téc do gid
cao > 6 m/s xuat hién véi tan suat rat thip (< 3%). Vi mirc
tdc d63,5-5mfs, tAn sudt xuAt hién tuong dbi cao & mirc
10-25% & tat ca cac thang trong nam. Véi mirc 0,5 m/s tbe
d6 gi6 rat thap co tan suat 10% tat ca cac thang trong nam.
Do d6, dé danh gia tac dong cua toc do gio t6i kha nang tai
nhiét déng cta duong day DDK 220 kV Chém - Van Tri,
nhom tac gia s& st dung 3 muc toc do gi6 dién hinh cua
khu vuc nay 1a 0,5 m/s; 2 m/s; 5 m/s & tat ca céc tinh toan
va danh gia tiép theo.

Tdc do gi6 di dugc chimg minh 14 tham sb anh huong
dang ké nhit toi kha nang lam mat day dan, kha ning mang
tai thuc (tai nhiét dong) cua duong day DDK. Két qua tinh
toan dinh muc DLR trung binh trén toan tuyén DDK 220 kV
Chém - Van Tri thé hién trén Hinh 7. Nhém tac gia gia dinh
dudng day van hanh & diéu kién: Te=100°C, gs=1000 W/m?,
0=90° va T,=25°C (nhiét d6 day dan dat t6i han, cuong do
birc xa 12 16n nhat, hudng gio6 t6i vudng goc véi duong day,
nhiét 3 mdi truong ly twdng). Véi mic gia tang 1000 -
2000 A tuong tmg toc do gid 0,5 - 11 m/s, tirc 1a kha nang
mang tai dong ctia duong day trong van hanh thyc té cd thé
dat t6i gia tri cuc dai 112% so véi dinh mirc tai tinh thiét ké
SLR tai 940 A, v6i mirc ting DLR khoang 40% & toc do gid
2 m/s trong phan 16n thoi gian trong ndm nhu di nhan xét &
Hinh 6. Két qua phan tich ciing chi ra ring, & toc do gi6
< 0,5 m/s (& tan suit trung binh < 10%/ nam), xuit hién rui
ro van hanh DDK véi mic SLR. Tuy nhién, didu nay chi
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mang tinh chat tham khao cho viéc van hanh. Trén thyc té,
viéc danh gia tan suét gia tang kha ning mang tai ciia duong
day can dugc danh gié trén co so tan suat (% theo thoi gian)
xuét hién tdc d6 gi6 thuc té cao/thap, ciing nhu tinh 6n dinh
cua toc do gio nay.

35.0% 1

30.0%

25.0%

20.0%

Tan suat

15.0% 1
10.0%

5.0%
0,Sm/s

0.0%

00 25 50 75 100 125 150
Toc do gio (m/s)

Hinh 6. Phan b6 téc do gi6é trung binh/thang/nam ¢ khu viee
dieong day DDK 220 kV Chém — Van Tri
2500 | == IEEE

== CGRE
—— SLR: 940A
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1500
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Pinh mirc SLR

Dinh mic dwong day (A)

]
8

2 a 6 8 10
Tée db gié (m/s)
Hinh 7. DLR va téc d¢ gi6 tai diéu kién vin hanh gid sir ciia
DDK 220 KV: Tc=100°C, gs=1000 W/m2, §=90° va Ta=25°C.
3.2.2. Phan bé hurdng gi6 va dinh mire DLR

14.0% ; —@
° Dong " l Pong Nam )
12.0% (90-100 N) (IGOON) [ @
®

10.0% . —®
Tay Bic — ®

8.0% (340°N)
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R . T
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Hinh 8. Phan b6 huéng gié tirong iing cac phan doan dwong
day /thang ¢ khu viee DDK 220 kV Chém — Van Tri

Trén Hinh 5 va 8, khu vuc dudng day di qua chiu anh
huong cua huéng gi6 khac nhau, d6 thi phan bo the hién 3
nhoém tan suat xuat hién cha yéu:

a. Nhém (1)

Hudng gi6 Dong (E-100°N), chu yég xudt hién ¢ cac
thang mua he: Thang 4 téi thang 7 tan suat 8 - 12%. Trong
nhitng thang nay, mac du nhi¢t d6 moi truong cao (Hinh
12), nhung toc d6 gio tuong dbi cao (murc 2,5 - 3,5 m/s trén
Hinh 6) v&i tan suit 16n. Piéu ndy c¢6 anh huong tich cuc
toi su gwla ting DLR trén duong day so vi muc DLR da
duoc thé hién trén Hinh 9 v6i muc gia tang trung binh 1000

- 1300 A (dat t6i 30% so v6i SLR) tai muc tde do gié
2 m/s. Miic gia ting cao hon dugc nhan thiy & muc gio
5 m/s, tuy nhién tin suat xuét hién thap. Loi ich hudng gi6
thé hién rd rét véi goc gi6 twong ddi gitta hudng gié toi va
duong day > 50° (Hinh 9) twong tng véi cic phan doan
DDK nhu: segment 1, 3, 5 trén Hinh 5. Hu6ng gid trong
nhiing thang nay sé khong co lgi cho van hanh & cac phan
doan DDK & d6 goc gio toi twong ddi nho, hudng gié gan
nhu song song voi hudng dudng day: segment 2, 4. Tuy
nhién, do dudng day DDK 220 kV trong trudng hop nghién
ctru ndy kha ngén (17 km), trén thyc té dong dién tai trén
toan tuyén gan nhu khong déi. Viéc phan doan ndy nhim
nhan dinh tac dong ciia hudng gi6 dbi véi sy gia ting DLR
trén duong dy, do do tac dung khuyén céo viéc lap dat
thiét bi do dac va giam sat tai dong DLR cua dudng day
DDK dai nén dugc dat & nhitng vi tri ma ¢ do duong day
¢6 sy r& hudng hodc di qua dia hinh bi chan gio.

b. Nhém (1)

Huéng gi6 Pong Nam (SE-160°N), chii yéu xuat hién
v6i tan suat cao 8 - 14% ¢ cac thang: Thang 1, thang 2, thang
12. Nhimng thang nay, mac di nén nhiét d6 mi truong thap,
toc do gid xuat hién tan suat 30-35% la twong ddi cao (Hinh
6) cho két qua trong tw nhu Nhom (). Su tc dong kém t6i
DLR thé hién trén cac phan doan: segment 3, 4.

¢. Nhom (1)

Huéng gi6 Tay Bic (NW-340°N), cha yéu xuét hién
v6i tin suét thip nhét 5 - 8% & cac thang 8, 9, 10. Véi tde
d6 gi6 thap (< 1,5 m/s) khdng ¢ loi cho sy gia ting DLR
ctia dudng day voi cac thang ndy. Piéu ndy ciing dugc nhan
thay rui ro van hanh dbi véi céc phan doan: segment 3; 5.
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Hinh 9. DLR va hudng gi6 véi 3 mikc tdc dg gi6 dién hinh tai
diéu ki¢n van hanh gia sir ciia DDK 220 kV: Tc=100°C,
gs=1000 W/m2 va Ta=25°C

d. Tac dong caa tdc dd gi6, huéng gi6 téi cac phan

doan trong cac thang dién hinh

Tong hop phan tich tac dong anh huong cac tham so:
toc do gi6, huong gid ddi voi mot s6 thang thu thap dir ligu
va tinh todn dinh mtrc DLR duogc thé hién trén Bang 2 va
Hinh 10. C6 thé nhan thiy, rui ro van hanh duong day DDK
véi dinh mure tai tinh SLR trén 3 phan doan: segment 3, 4,
5. Pinh mirc tai thuc cua dudng day thap hon dinh murc tai
tinh thiét ké SLR do sir anh hudng ddng thoi ciia cac tham
s6 chu yéu: tée do gi6, goc toi cua hudng gi6 dbi voi dudng
day; cac tham sb khac nhu nhiét d6 mai truong va cudng
d6 birc xa. Trong hau hét cac truong hop, thang 8 ¢6 mirc
DLR thap nhat. Kha ning giai nhiét cho duong day tot hon
dbi voi thang 1, do d6 dinh muc DLR 14 cao hon. Bbi voi
céc phan doan trén duong day ¢ géc gi6 tuong dbi > 40°,
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su gia tang dinh mac DLR so véi SLR la kha cao.
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Hinh 10. DLR va hudng gi6 véi 3 miic toc dp gio dién hinh 1qi
diéu kién van hanh gia sir ciia DDK 220 kV: Tc=100°C,
0s=1000 W/m2 va Ta=25°C

Bing 2. Tham s6 dién hinh 3 nhom huéng gi6 (I, 11, 111), ¢ do
0i6 dién hinh twrong ving cac thang/nam 2020
STT Nhém (1) Nhém (11) Nhém (111)
Thoi diém phan| Théng 8 Théng 6 Thang 1
tich DLR (ngay 8; 12h) | (ngay 7; 12h) | (ngay 6; 13h)
Nhiét d6 moi . . o £
truong 29,9°C (cao0) | 32,75°C (cao) | 19°C (thap)
L i 1,28 m/s 2,5m/s (trung (1,6 m/s (trung
Toc o gio (théip) binhcao) | binh thip)
Bire - U9 1000 Wiz | 900 Wim? | 450 Wim2
3.2.3. Phan bé cuong dp birc xa mat troi va dinh mirc DLR
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Hinh 11. Phan b birc xa mat troi/thang/nam ¢

khu viee duwong day DDK 220 kV Chém — Van Tri
Cuong do6 buc xa mat troi cua khu vue duong day phén
bd rong trong khoang 50 - 1200 W/m? nhu trén Hinh 11.
Tan suét 20 - 50% xuét hién & nhiéu thang trong nim vdi
mirc cuong do birc xa thip trong khoang 100 - 300 W/m2,
chu yéu & céc thang 1, 2, 3, 4, 12. Trong céc thang 7 - 11,
cuong do b xa twong dbi cao 600 — 1000 W/m2, tuy nhién
tan suét thap (< 15%/ nim). Phan tich tac dong ciia cuong
do burc xa t6i su gia ting tai dong DLR dugc thé hién trén
Hinh 12 & 3 muc toc d6 gié dién hinh. Trong truong hop
nay, nhom tac gia gia sir DDK van hanh ¢ diéu kién:
Tc=100°C, 6=90° va T,=25°C. C6 thé thdy, ¢ toc d¢ gio
thap (< 0,5 m/s), rti ro van hanh DDK ¢ muc tai tinh SLR
xuat hién & cac thoi diém cudng do bire xa cao > 800 W/m2,
Anh hudng cua cuong do buc xa toi DLR cua duong day
1a khong thay dbi dang ké & cac muc toe do gié trung binh
> 2 m/s. Vi dy, mirc DLR giam dan 40% - 25% so voi SLR

dbi v6i cuong d6 buc xa tang tir 100 - 1000 W/m? & céc
thoi diém trong nam véi mire toc do gid 2 m/s, hudng gid
toi vudbng goc véi dudng day, nhiét 6 moi truong duy tri
& muc trung binh 25°C va diéu kién nhiét day dan c6 thé
t6i han 100°C.
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Hinh 12. DLR va cuong dg birc xa voi 3 mikc t6c dg gio dién
hinh tai dieu kién vin hanh gia sir cia DDK 220 kV: Tc=100°C,
6=90° va Ta=25°C

3.2.4. Phan bé nhiét dg mdi tricong va dinh mire DLR
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Hinh 13. Phan b4 nhiét dg moi truong/thang/ndm ¢ khu viee
duong day DDK 220 kV Chém —Van Tri
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Hinh 14. DLR va nhi¢t dg mi truong véi 3 mitc toc dg gi6 dién
hinh tai dieu kién vdn hanh gia sir ciia DDK 220 kV: Tc=100°C,
0=90° va gs=1000 W/m?

Phan bd nhiét do mdi truong tai khu vuc dudng day thé
hién dic diém nhiét d6 ciia mién Bic, Viét Nam (Hinh 13),
dai nhiét do thap (12 -19°C) & cac thang 1, 2, 12; nhiét do
phan bd rong & cac thang mua hé (thang 5 - 10) véi mirc
nhiét 24 - 34°C, céc thang con lai trong ndm & muc 20 -
25°C. Nhiét d6 moi trudng 1a tham sb tac dong 16n t6i dinh
murc ddng DLR cua duong day, t6i mic do phat nhiét 18i
day dén, anh hudng t6i do vong,... Trong tinh toan nay, gia
stt dudng day van hanh & diéu kién: T,=100°C, 6=90° va
0s=1000 W/m2. Trén Hinh 14, chlng ta nhan thay rui ro
véan hanh véi mic SLR ¢ mot s6 thoi diém tde do gid thap,
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nhiét @6 moi truong > 25°C. Véi nén nhiét do moi truong
phén b trong dai 10 - 40°C, dudng day c6 sy gia ting dinh
mirc tai dong DLR giam dan trong khoang 45% - 20% so
v6i SLR tuong tng cac thoi diém tdc do gi6 > 2 m/s. Két
qua dugc ghi nhan dat mic cao hon véi cac thoi diém tdc
d6 gi6 cao (> 5 m/s) nhu Hinh 14,

4. Két luan

Trong bai b&o nay, phan tich danh gia dinh mc nhiét
déng DLR 4p dung cho DDK 220 kV da dugc thyc hién
nghién ctru cy thé. Tinh toan DLR sir dung c4c phuong
phap gian tiép vai md hinh toan hoc IEEE va CIGRE sir
dung dit liéu tir ngudn thoi tiét tryc tuyén co san, théng
s6 van hanh duong day SLR dugc sir dung lam tham chiéu
dé so sanh. So véi cac gidi han thiét ké, két qua cho thay,
phan tich DLR phi hop véi cac ving c6 tde do gid tot,
véi cac doan duong day c6 goc gi6 twong ddi giita duong
day va hudng gio tGi > 50°, mire nhiét dong DLR gia ting
cao hon danh gia theo tai tinh SLR dat duoc trén 40% véi
tdc d6 gio tir 2 m/s. TAc dong ciia phan tich danh gia mirc
DLR s& r6 rét hon doi v6i cac duong day c6 khoang cach
16n, di qua cac ving c6 huéng gié thay doi, toc do gié
thay d6i khac nhau. Két qua nghién ctru cung cap tai liéu
tham khéo cho sy phat trién twong lai cia mdi quan tam
vé ludi dién thong minh & Viét Nam, ing dung cong nghé
DLR duoc coi 12 mot trong nhitng giai phép then chét véi
hé théng giam sat DLR thoi gian thuc c¢6 thé gép phan
khai théc triét dé ca vé kinh té va k¥ thuat, kha ning chiu
tai cia duong day tai dién trén khong hién hiru. Viéc ung
dung hé thong giam sét va tinh todn DLR trén toan tuyén
duong day trong thuc té khéng nhiing xét toi toc do gio,
ma cOn can xac dinh c4c phan doan duong day vai sy thay
ddi goc gié twong dbi, do d6 xac dinh vi tri lip dat hé
thong giam sat. Trong huéng nghién ciru tiép theo, nhom
tac gia dé cép toi tinh toan va phan tich loi ich cua cac
tiép can nay d01 v6i cac tuyén duong day mang tai cao, &
khu vuc c6 tém ning ndng luong gid (tbc do ~gi6 cao,
hudng gid 16n), dong thoi viéc lya chon tham s6 dau vao
phuong trinh can bang nhiét v4i cAc kich ban thay doi trén
toan tuyén duong day nhu: Cudng d6 bic xa & murc téi
han, nhiét d6 méi trudng, goc gid twong ddi t6i duong
day, trén tuyén DDK 220 kV khu vuc Ninh Thuén, nhim
danh gié lgi ich cia DLR nhu |2 giai phap tiém ning cho
tang cuong tich hgp ngudn ning lugng gié vao ludi dién
truyén tai.
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