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TOM TAT

Bai bdo nay tap trung vao viéc phan tich 6n dinh dién ap cho hé théng dién
110kV khu vuc Quang Tri, thong qua cac chi s6 dudng cong PV, QV dugc xdy dung
bang phan mém DIgSILENT. Dya vao céc phan tich nay, c6 thé xdc dinh dugc cic
nit yéu vé 6n dinh dién ap tuong ting vdi cac kich ban van hanh dé dé xuat cic
gidi phdp can thiét dé cai thién do du trit 6n dinh dién ap tai céc ndt nay. Do do,
bai bao ddm béo tinh khoa hoc va thuc tién cao, pht hgp vdi tinh hinh hién nay 6
Viét Nam ndi chung va khu vuc mién Trung (Quang Tri) n6i riéng.

Tirkhéa: On dinh dién dp, trdo lut cong sudt, dutmg cong PV/QV, nding luong gid.

ABSTRACT

This paper focuses on analyzing voltage stability for the 110kV power
system in Quang Tri region through the PV and QV curve built by DIgSILENT
software. Based on this analysis, it is possible to identify weak nodes in voltage
stability corresponding to operating scenarios to propose necessary solutions to
improve voltage stability reserve at the nodes. Therefore, the article ensures high
science and practicality, in line with the current situation in Vietnam in general
and the Central region (Quang Tri) in particular.

Keywords: Voltage stabilization, power flow, PV/QV curve, wind power.
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1.DAT VAN BPE

Trong nhirng ndm vlia qua, cdc ngudn san xuat dién
truyén thong nhu nhiét dién, dién khi, thay dién da tré
nén bao hoa va é&p luc vé phat thai CO, anh hudng dén
bién d&i khi hau toan cau da ddy cac qudc gia phai lua
chon uu tién phat trién cdc nguén ndng lugng tai tao nhu
nang lugng mat troi, gio, sinh hoc, thay triéu. Trong do,
phong dién hay dién gié la nguén nang lugng doi dao va
v0 tan trén thé gidi ciing nhu & Viét Nam. Dong thaoi, day
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clng la nguén nang lugng xanh va c6 muc dé anh hudng
dén moi trudng thap nhat so vai cac nguén nang luong
khac. Vi téc do gi6é trung binh dat tir 6 - 7m/s, mién Tay
Quang Tri dugc danh gia la vung rat co tiém nang trong
phat trién dién gié tir nhiéu nam trudc. Do cac dac diém
nhu phu thudéc hoan toan vao diéu kién tu nhién, cé tinh
bat dinh cao vé thai tiét, vi vay cong suat dau ra cla gid
khéng 6n dinh nén van dé 6n dinh dién 4p dang la méi lo
ngai va can dugc quan tam.

On dinh dién dp |a kha nang duy tri dién ap tai tat ca cac
nut trong hé th6ng nam trong mét pham vi cho phép &
diéu kién van hanh binh thuéng hodc sau cac kich dong. Hé
théng sé di vao trang thai khéong 8n dinh khi xuat hién cac
kich déng nhu tang, giam tai dot ngdt hay thay ddi cau tric
lugi dién van hanh,... Cac thay d6i d6 c6 thé lam cho qua
trinh dao ddng dién ap xay ra va ndng nhat la c6 thé rgi vao
tinh trang sup dé dién ap. Nhan t6 chinh gay ra mat én
dinh dién ap la hé théng khong c6 kha nang dap ting nhu
ciu cobng suat phan khang trong mang. Cac théng s6 cé
lien quan dén sup d6 dién &p 1a mat can bang céng suat tac
dung, céng suat phan khang cta hé théng dién. Mat 6n
dinh dién 4p hay sup dé dién 4p la su c6 nghiém trong
trong van hanh hé théng dién, lam mat dién trén mot ving
hay trén ca dién rong, gay thiét hai rat 16n vé kinh té, chinh
tri, xa hoi. Vi vay, viéc phan tich én dinh dién ap & Viét Nam
can dugc quan tam nhiéu hon nita va c¢6 nhimng bién phap
dé ngan ngtia sup dé dién ap.

2. MUC TIEU VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu

Nghién ctu tap trung danh gid anh hudng coéng suat
dau ra ctia cadc nha may dién gi6 dén kha nang 6n dinh dién
ap cla hé théng dién bang phan mém DIgSILENT, xac dinh
dd du trir céng suat tac dung, dd du tri cong suat phan
khang tai cac nut theo dudng dac tinh PV, QV, tu d6 tim ra
cac nut yéu vé 8n dinh dién ap, dé xuat cac gidi phap can
thiét, phu hgp nang cao khd nang 6n dinh tai cac nut yéu
trong hé théng.
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2.2. Phuong phap nghién ctiu

2.2.1. Phuong phdp Newton Raphson

K&t qua cla bai toan tinh toan trao luu cong suat tai
tung thai diém sé cho chung ta thdy dugc cac gia tri dién
ap tai cac nat va dong dién trén cac nhanh. TU cac s6 liéu
d6 giup chung ta phan tich danh gia dugc céac chi tiéu chat
lugng dién nang cling nhu xay dung céc chi tiéu danh gia
8n dinh cho hé théng dién tuong Uing vai cac ché dé lam
viéc clia hé théng.

Xét hé théng dién gém 3 nat nhu hinh 1.

U, 23, Us 2.8,

@_

Slack Bus

PV Bus

Load Bus

Hinh 1. S d6 m hinh hé thong dién

P, =iuiuj|\(ij|c_-os,(eij -5,+8)) M
j=1
Q, =-3 Uy, [Y,[sin(8, -, +5,) )
j=1
Trong do:

P, Q; lan luot la cong suat tac dung va phan khang di
VAo cac nat (trr nat can bang)

U la dién ap tai cac nut

Y; la ma tran téng dan Bus

0, la géc ctia ma tran téng dan

6 la goc pha tai cac nut.

2.2.2. Phén tich én dinh dién dp bdng viéc xdy dung
duong cong PV, QV

C6 thé xac dinh dugc cac nat yéu vé 8n dinh dién ap,
cac su ¢6 gay anh huéng I6n dén 6n dinh dién ap. Trén co
s& d6 co cac bién phap can thiét dé cai thién dé du tri 6n
dinh dién ap tai cac nat yéu.

+ DPuodng cong PV

V(pu)

Dién dp toi han Diém t6i han
/

/ -
Hé thong on dinh

kY X U, Hé théng khang &n dinh i
| — I PQ & thong khong on dint ':.-‘
@ Ll A
|
v

Cong suét toi han}

............... S

Hinh 2. So 6 thay thé HTD (a) va duGng cong PV co ban (b)
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Xét so d6 thay thé HTD don gian hinh 2a. Gia sur dién ap
tai cac nut la:

U, =U,£0; U, =U,£8, (3)

Phuong trinh (4) thé hién méi quan hé gila dién &p vdi
cdng sudt tac dung, cong sudt phan khang va dién khang
hé théng tai nat phu taij [1, 2.

U +(QX-1)U +[(PX)* +(QX)* | =0 4)

Tai thoi diém xac lap bat ky vai P, Q da biét, giai
phuang trinh (4) ta c6 cac nghiém cta dién ap U; nhu céng
thic (5) va khi thay Q; = Pitang; vao (5) ta dugc céng thiic
(6):

\/1 -2XQ, +. /1 —4XQ, - 4X°P}
U, =

2
(5)
\/1—2XQJ. —J1-4XQ, - 4X°P?
Uy, =
jb
2
. _\/1—2XPJ. tan, +/1-4XP, tang, — 4XP?
ja =
2
(6)

U, =

\/1—2XPJ. tang, —\/1—4XPJ. tang, —4X°P;
2
Khi P;= 0 ta c6: U, =1 va U, = 0, cho P, tdng dan lén thi
U., U, sé thay déi theo nhitng dudng cong va 2 dudng
cong nay sé gap nhau tai di€ém gidi han G khi P = P, va khi
d6 Uj, = Uy, T (6) suy ra [3]:

1-4XP, tang, —4X°P2, =0 (7)
Gidi phuong trinh (7) xac dinh dugc 2 nghiém P,y ta
chon P, duong:
1-sing,
joh = : ®
2Xcos o,

Thay (8) vao (6) xac dinh dugc Ujgh:

1-sing.
Uy = s ©)
2cos’ g,

Tu (8) va (9) cho phép xac dinh dugc quan hé gitta Uy,

va Py

P

jgh

X

cosQ,

joh = (10)

T phuong trinh (8) ta thay Py, phu thudc cosg, sing; va
X nghia la phu thuéc tinh chat phu tai va thong s6 dudng
day. T phuong trinh (9) ta thdy U, chi phu thuéc tinh chat
phu tai, tu d6 xay dung dugc cac dudng ddc tinh quan hé
gitra P; véi U; nhu trén hinh 2b. Budng cong PV (hinh 2b)
thé hién sy thay déi cla dién &p U tai mét nut tai cu thé
theo su thay d6i clia cong suat tac dung cung cdp cho phu
tai P, Qua khao séat quan hé gilia cong suat P; va dién &p nut
tdi U, cho thdy ton tai diém “mai” cla dudng cong PV
(PignUjgr), ddy chinh la diém gidi han én dinh dién &p nuat tai
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hodc con goi la diém sup d6 dién &p Uing véi cdng sudt tac
dung cung cdp cho phu tai dat gia tri cuc dai [4, 5]. Theo
phuang trinh (6) va (8), véi hé s6 cdng suit khéng déi, ting
cong sudt phu tai sé lam cho dién ap giam, khi P; Ién hon
P,gn theo hinh 2b cho thdy luc d6 hé thong khong ton tai
ché d6 xac 1ap (hé théng mat 6n dinh). Nhu vay c6 thé dua
vao dudng cong PV dé phan tich, danh gid khd nang én
dinh ctia HTD.

+ DPudng cong QV

UL0 uLs QX
| | Pa
3
@ [ 05 —|
Q

0.3 —

.

a)

(@) 02

2 |
X uLs 0.1 — [
P
| |__Pe {0 \o/fo.
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S 0&0070 1.0
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Hinh 3. S¢ d6 hé thong dién don gian (a), s6 @6 tinh todn phén tich (b) va
dutng cong QV ca ban (c)

Xét sg d6 hé théng dién don gian trén hinh 3, v6i nguén
PS ¢6 cong suat vo cung lon. Cong sudt tac dung va céng
suat phan khang tai nut phu tai j dugc tinh theo biéu thic
sau [2, 3]:

uy,

Pz-Tsméj (11)
v uu x U U

Q-Q.=-—++—"cosd, :QCZ =—’2-—’c056.+Q—2( (12)
X X 9w wu v

Ung véi méi gia tri cGa dién ap U;, sé xac dinh dugc §; ti
phuong trinh (11), thay §; vao phuong trinh (12) ta c6 thé vé
cac dudng cong QV c¢é dang nhu hinh 3c. Trong diéu kién
van hanh binh thuéng, khi cung cdp thém céng suat phan
khang Q vao mot nut j nao d6 thi dién ap nut U; sé tang lén.
Khi cung cap thém cong sudt phan khang Q vao mot nuit
ma dién ap U; cla nat d6 gidm xudng thi hé théng dugc
xem la khéng 6n dinh vé dién 4p. Pudng cong 1 trén hinh
3c tuong Uing vai hé théng van hanh & ché dé binh thudng.
Céac diém O,, va O,, la diém giao nhau clia dudng cong 1
vGi truc dién ap U tuong tng véi ché dé khéng bu (Q. = 0),
trong dé diém O, la diém lam viéc 6n dinh. Pudng cong 2
trén hinh 3c tuong Ung véi ché dé tai tang lén hodc & ché
dé su ¢8 ngau nhién N-1 trong HTD. Piém lam viéc én dinh
tuong ung vd&i ché d6 khong bu clia dudng cong 2 1a diém
0,. Céc gia tri Q, va Q, thé hién trén hinh 3c la dé du tri
codng suat phan khang c6 gia tri bang véi khoang cach tinh
tu diém lam viéc co s& (truc U) cho dén diém xay ra hién
tugng mat 6n dinh dién ap (diém mi cta dudng cong QV)
[1, 6, 7]. Tu dudng cong QV ta c6 thé xac dinh dugc d6 du
trt cong suat phan khang la khoang céach tu diém van hanh
(diém giao cat ctia dudng cong QV nhanh bén phai véi truc
hoanh) theo phuang thdng ding dén diém cuc tiéu cua
duong cong QV (Qg, Uy,) hay con goi la diém gidi han 6n
dinh dién ap cda nat kiém tra ing véi mét ché dé van hanh.

26 | Tap chi KHOA HOC VA CONG NGHE @ Tap 59 - Sé 2A (3/2023)

3. MO PHONG CAC KICH BAN VAN HANH

3.1. Xay dung so d6 lugi dién 110kV, tinh toan mé
phéng én dinh trén phan mém

Hién nay ludi dién 110kV Quéang Tri gdbm 08 Tram bién
ap (TBA) khong ngudi truc, cong suat dat 360MVA nhan
dién tU cac nha may thuay dién va 19 nha may dién gio véi
téng cong suat dat 671,1MW. Dua vao két ludi thuc té nay,
dé tai da xay dung mo hinh lugi dién 110kV Quang Tri trén
phan mém DgSILENT, cu thé nhu hinh 4.

Hinh 4. X&y dung lui 110kV Quang Tri trén phan mém DIgSILENT
Lugi dién Quang Tri nhan dién tir nhiéu phia va nhiéu
nguén nang luong tai tao khac nhau nén anh hudng dén
luéng phan bé cong suat va tinh 6n dinh ca hé théng. Vi
vay viéc danh gia 6n dinh trong Iuégi dién la quan trong va
can thiét.

Ta xem xét dao déng dién ap clda cac nat 110kV trén
luéi dién tinh Quang Trj khi chua c6 va khi c6 cac nha may
dién gié. Sau khi tinh toan phan bé trao luu céng suat trén
hé théng, cho ra két qua nhu hinh 5.

Vloul Dién ap tai cac ndt 110kV
103

102
101
099
098
096
095

TARUTIC11 KHESANH/IC11 LAOBAO/C11 VINHLINHIC11  QUANNGANGIC11 DONGHA110/C11  DIENSANH/C11 CAMLO/C11

mKhdng cd dién gio = Khi co dién gio

Hinh 5. Dién ap tai cac nut khi khong va khi ¢d cac nha mdy dién gio n6i ludi

bién ap khi chua cé cdc nha may dién gié dao dong tu
0,989 - 1,025pu nam trong pham vi van hanh cho phép, nat
c6 dién &p thap nhat lIa TARUT/C11. Khi c6 cac nha may
dién gié, dién ap trong luéi dao déng nhiéu so véi khi chua
¢6 cac nha may dién gié nhung van nam trong pham vi van
hanh cho phép (0,95 - 1,1pu) [8].
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3.2. Danh gia én dinh dién ap theo phuong phap dudng
cong PV, QV

3.2.1. Trong diéu kién vén hanh binh thudng

Xem xét, phan tich d6 én dinh, d6 du tri cdng suat
phan khang tai cac nat cta lugi dién 110kV Quang Tri dén
nam 2025 khi cé cadc nha mdy dién gié thong qua dudng
cong PV, QV.

Dac tuyén PV thé hién su bién thién cla dién ap V & 1
nut cu thé nhu 13 moét ham clia cOng suat tac dung P tng
cdng cung cap cho phu tai. Ti d6 xac dinh gidi han cda
dién ap van hanh, xac dinh cac diém & trang thai 6n dinh
dién 4p va céac diém & trang thai mat 6n dinh. D3c tinh QV
chi ra rdng nut c6 d6 6n dinh cang cao khi d6 du trit cdng
sudt phan khang cang 16n, tuc la c6 tri tuyét doi Q,,;, cla
dudng cong QV cang Ién va nguac lai.

G diéu kién lam viéc binh thudng: Phan tich do dy trif
cdng suat tac dung, d6 du trir cong suat phan khang tai cac
nat 110kV Quang Tri theo phan tich dudng cong PV, QV
cho két qua nhu sau:

- Buong dac tinh PV & ché d6 lam viéc binh thuong tai
cac nut 110kV:

A
[p.u]
1.000 e~
0.944 p.u.
0.938 p.u
0.908 p.u.
0.875
0.790 p.u
0.758 p.u
0.750 0.749 p.u
625 0.643 p.u.
0.531p.u
0.500 '
0.00 200.00 400.00 600.00 818.64 P MW
CAMLO/C11: Voltage, Magnitude LAOBAO/C11: Voltage, Magnitude
DIENSANH/C11: Voltage, Magnitude QUANNGANGI/C11: Voltage, Magnitude
DONGHA110/C11: Voltage, Magnitude TARUT_C11: Voltage, Magnitude
KHESANH/C11: Voltage, Magnitude VINHLINH/C11: Voltage, Magnitude

Hinh 6. Dutng dac tinh PV ¢ ché do lam viéc binh thugng
- Dudng dac tinh QV & ché d6 lam viéc binh thudng tai
cac nut 110kV:

Q
[Mvar]
200.00
0.00 0.495 p.u.
-127.155 Mvar
-200.00
-400.00
0.497 p.u.
-560.686
-600.00 :
0.30 0.50 0.70 0.90 1.10 Vipu]
CAMLO/C11: Reactive power of generator LAOBAO/C11: Reactive power of generator
DIENSANH/C11: Reactive power of generator QUANNGANGI/C11: Reactive power of generator
DONGHA110/C11: Reactive power of generator TARUT_C11: Voltage, Reactive power of generator
KHESANH/C11: Reactive power of generator VINHLINH/C11: Voltage, Reactive power of generator

Hinh 7. Dutng dac tinh QV & ché dd lam viéc binh thudng

Website: https://jst-haui.vn

Nhan xét:

Luc van hanh binh thudng, khi lugng céng suat truyén
trong hé théng tang Ién 818,64MW (hinh 6) thi dudng cong
PV cham “mai”, néu dudng cong vugt qua diém “mai” nay,
luc nay hé théng sé mat 6n dinh dién ap.

Mdic d6 6n dinh dién ap tai mbi nat phu tai cling dugc
xac dinh qua kha nang du trit céng suat phan khang nhu
mo ta & trén (hinh 7). Mdt nat c6 mic dé 6n dinh cang cao
khi d6 du trif cong suat phan khang cang 16n. G ché d6 lam
viéc binh thudng, nat cé d6 du trit cong suat phan khang
bé nhat 1a TARUT/C11 véi gia tri 127,166MVar, nut ¢6 dé du
trt cong suat phan khang cao nhat la KHESANH/C11, tuong
Ung vdi gia tri 560,69MVar.

3.2.2, Trong diéu kién vén hanh su' cé

Sau khi chay mé phong cho cac su ¢6 ngan mach tai cac
nut va cac dudng day trong sg d6 nguyén ly hinh 4 theo
kich ban su c6 N-1 (1 t6 may phat, 1 dudng day,...), N-2 (2
dudng day, 1 mét may phat va 1 dudng day,...) cho thay: su
¢6 ngdn mach dudng day KHESANH_LAOBAO la nguy hiém
nhat. Do d6 bai bao sé di phan tich chi tié€t dudng cong PV,
QV cho su ¢ nay, dong thdi cling tinh toan kiém tra kha
nang 6n dinh cla hé théng d6i vai cac diém su ¢b con lai
dé so sanh ddi chiéu.

«* Phdn tich cdc dudng cong PV

Pudng cong PV khi xét su c6 ngan mach dudng day khi
mang tai cao KHESANH_LAOBAO dugc xay dung nhu hinh
8 va bang so sanh véi truong hgp van hanh binh thudng &
bang 1.

v
[p.u]
1.20
1.137 pu.
1.008 p.u
1.00 1:001 p.u
0.990 B4
\ 0786 p.u
0.80 0768 p.u.
W 0.756 p.u.
¥V 0747 p.u.
0.721 plu.
0.646 p.u.
0.60
0.540 p.u.
0.40
0.00 200.00 400.00 600.00 797.70 P (MW]
‘CAMLO/C11: Voltage, Magnitude LAOBAO/C11: Voltage, Magnitude
DIENSANH/C11: Voltage, Magnitude QUANNGANG/C11: Voltage, Magnitude
DONGHA110/C11: Vottage, Magnitude TARUT_C11: Voltage, Magnitude
KHESANH/C11: Voltage, Magnitude VINHLINH/C11: Voltage, Magnitude

Hinh 8. Butng ddc tinh PV khi sy ¢ ngdn mach dutng day KHESANH_LAOBAQ

Bang 1. Bang so sanh cdc thong so theo dutng cong PV & hai ché do van
hanh binh thutng va s ¢6 dudng day KHESANH_LAOBAO

BANG SO SANH CAC THONG SO THEO PUONG CONG PV ( 2 CHE PQ VAN HANH

THANH Van hanh binh thuong Sy cb duong diy KHESANH_LAOBAO

CAI Uo Usn Pa Us Us P
CAMLO/C11 1.001 0.79 818.649 1.009 0.785 797.741
DIENSANH/C11 1 0.749 818.649 1.01 0.746 797.741
DONGHA/CI1 1.002 0757 818.649 1.012 0.754 797.741
KHESANH/C11 0.997 0.944 818.649 1.137 0.766 797.741
LAOBAO/C11 1.013 0.938 818.649 1.137 0.785 797.741
QUANNGANG/C11|  0.992 0.642 818.649 1.002 0.644 797.741
TARUT Cl1 0.995 0.908 818.649 1137 0.719 797.741
VINHLINH/C11 0.982 0.53 818.649 0.991 0.536 797.741
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Bang 2. Cc thong s6 clia dudng cong PV theo ting cac kich ban su ¢6 khac

CAC THONG SO CUA BUONG CONG PV THEO TUNG KICH BAN SU €O

suco v LAOBA0220_CAMLO |DONGHA_TDDAKRONG2 | LAOBAO_HUONGTAN
\ BUNGRGLE| MEEY LA &DONGHA_DONGHA!110] &DONGHA_DONGHA110 |&DONGHA_TDDAKRONG
THANH CAI Up | Us | "B | Uo | U | B Uo | Us | Bi| Uo | Us [Bs| Uo Py | Up | Uy | Py
CAMLO/CIL | 098 | 0.94 [ 781.74] 1.00 | 0.79[817.94 102 | 0.76 |761.56 102 | 0.77 [72801] 100 75339 | 100 | 078 | 79066
DIENSANHICI1 | 1.0 | 0.75 [781.74] 1.00 | 0.75|817.94] 101 | 0.74 [761.56] 101 | 075 [72801] 100 100 | 074 | 79066
DONGHAIL0/C11 | 1.02 ] 0.75 | 781.74{ 1.00 [ 0.76 [817.94] 1.02 | 075 [761.56] 101 | 074 |72801] 100 100 | 075 | 79066
KHESANHIC11 | 0.99 [ 0.96 | 781.74| 1.00 | 0.94 [817.94] 099 | 096 |761.56] 099 | 096 [72801] 099 099 | 096 |79066
LAOBAO/CI] | 1.01 095 |781.74[ 1.01 [ 094 [81794| 101 | 0.94 [76136] 101 | 095 |72801| 101 101 | 098 [ 79066
QUANNGANGIC11{ 1.01 [ 0.65 | 78174 099 | 0.64 |817.94] 1.01 | 064 |761.56] 100 | 064 [72801] 099 099 | 064 79066
TARUT C11 | 0.99 {092 |781.74( 0.99 | 091 [817.94| 0.99 | 092 [761.56] 0.99 | 093 |72801] 099 099 | 093 [79066
VINHLINH/CI1 | 1.00 [ 0.55 | 781.74 098 | 0.53 [817.94] 1.00 | 054 [761.56[ 099 | 054 [72801] 098 098 | 053 |79066
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Nhan xét:

Tu két qua mod phong clia dudng cong PV cho thay: khi su
¢6 ngan mach dudng day KHESANH_LAOBAO, nha may dién
gi6 c6 codng suat 16n (DGLlienLap) thi lugng cong suat truyén
trong hé théng tang dén 1a 797,741MW (hinh 8), 817,94MW
(bdng 2), ltc nay duong cong cham mii nhung nhé hon
lugng céng suat ban dau & diéu kién lam viéc binh thudng
818,649MW (bédng 1). Su c6 dudng day KHESANH_LAOBAO
la nghiém trong nhat, ltc nay dién ap tai cac nat 110kV vuot
ngoai pham vi cho phép, cu thé dao déng tir 0,991 - 1,137pu
va lugng céng sudt truyén trong hé théng tang dén
797,741MW (hinh 8), ltic nay dudng cong cham “mi”, néu
vuct qua diém “mai” nay thi hé théng sé sup dé dién ap.

% Phan tich cdc dudng cong QV

Q
[(Mvar]

200.00 -

Hinh 9. Butng dac tinh QV khi sy ¢6 dudng day KHESANH_LAOBAO
Bang 3. Bang so sanh cac thong so theo dutng cong QV & hai ché dg van
hanh binh thutng va su cd

BANG SO SANH CAC THONG SO THEO DPUONG CONG QV O 2 CHE PO VAN HANH

THANH Vén hanh binh thuong Sur ¢b dudng didy KHESANH _LAOBAO
CAI Quin (MVAI) Quin (MVAT)

CAMLO/C11 -431.802 -415.683
DIENSANH/C11 -290.898 -283.736
DONGHA/C11 -498.352 -455.549
KHESANH/C11 -560.686 -63.343
LAOBAO/C11 -331.859 -67.758
QUANNGANG/C11 -258.247 -255.617
TARUT/C11 -127.155 -50.34

VINHLINH/C11 -139.36 -125.543

Béng 4. Cac thdng s clia dudng cong QV theo tling cac kich bén su cd khac

CACTHONG $0 CUA DUGNG CONG QV THEO TUNG KICH BAN U €O
) LAOBA020 DGHUONGTA;

LAQBA020 CAMLO | DONGHA_TDDAKNONG
DONGHA_CAMLO|  DGLENLAP  |LAQBA020 CAMLO c = T N
&DONGHA_DONGHAL10| &DONGHA_DONGHALL0 4DONGEA TDDARNONG)

THANHCAT
BODUTRU CSPK
CAMLOCIL
DENSANHCIL
DONGHALLOCII
KEESANHCII
LA0BAOCII
QUANNGANGLCII
TARUT (11
VINELINHLCIL

Qei Qeir
415063 411266
2011 20004
4071 470499
308467 504284
21268 J48%
D481 250897
13983 A8

-130.189 13183 13734
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Nhan xét:

- D6 du trr cdng suat cdng suat phan khang tai cac nat
cang I6n thi d6 6n dinh dién &p tai cac nat cang cao.

- Khi su c6 dudng day KHESANH_LAOBAO,
DONGHA_CAMLO, nha may dién gio Lién Lap c6 cong suat
I6n,... d6 dy trr cong sudt phan khang giam so véi ché do
lam viéc binh thudng.

- Nut DONGHA110/C11 va KHESANH/C11 c6 do du trix
céng suat phan khang cao nhat, nat TARUT/C11 va
VINHLINH/C11 ¢6 dé duy trr cong suat phan khang thap
hon so véi cac nat 110kV con lai.

3.2.3. Két qua va gidi phdp

a) Két qua

Bai bao nay da phan tich 6n dinh dién ap bang viéc tinh
toan trao luu cong suat, phan tich dac tinh PV, QV cla luéi
dién 110kV khu vuc mién Trung (Quang Tri) bang phan
mém DIgSILENT cho két qua nhu sau:

- Luéi dién 110kV khu vuc Quang Tri dé€n nam 2025 van
hanh d3m bdo 8n dinh vé dién 4p trong ché d6 ca ban khi
dua cac nha may dién gi6é thudc dién qui hoach vao mo
hinh luéi tinh toan.

- Sau khi phan tich kha nang én dinh theo dudng cong
PV, QV, tim ra dugc nut c6 d6 du trit céng suat phan
khang thap nhat la TARUT/C11 va VINHLINH/C11 & diéu
kién lam viéc binh thuéng va diéu kién lam viéc su c6, su
c6 dudng day mang tai cao KHESANH_LAOBAO la su c6
nghiém trong nhat, gia tri dién ap tai mét vai nat nam
ngoai pham vi cho phép, vi vay can c6 nhiing bién phap
dé nang cao 6n dinh dién ap tai cac nut yéu trong ludi
110kV dang nghién ctu.

b) Giai phdp

Theo két luan, cac phuong phap diéu chinh dién ap
trong hé théng dién dugc dé xuat: thay déi ngudn céng
sudt phan khang dang van hanh cta thiét bj bl ngang, may
bu déng bg, diéu chinh nac may bién &p, huy dong thém
cac ngudn dién dang du phong dé phat hodc nhan céng
suat phan khang, thay déi két lugi hodc phan bé lai trao luu
céng sudt trong hé théng dién, sa thai phu tai. Véi nhiing
phuong an trén, bai bdo nay da lya chon giadi phap dung
thiét bi bu SVC dat tai nut yéu nhat TARUT/C11 dé cai thién
dién ap trong ludi 110kV nghién cdu.

- Gi6i thiéu vé thiét bi bu SVC:

SVC Ia thiét bi bu ngang tu déng dung dé diéu chinh
cong sudt phan khang c6 thé diéu chinh bang cach tang
hodc gidm géc mé cla thyristor dé thay déi lugng bu. SVC
dugc t8 hgp tir hai phan cc ban. Thanh phan cdm khang dé
tadc déng vé mat cong suat phan khang theo ché dé van
hanh (c6 thé phat 1én hoic tiéu thu cdng suat). Thanh phan
diéu khién: gébm cac thiét bi lam nhiém vu diéu khién nhu
thyristor hay triac c6 cac cuc va hé théng diéu khién goc
ma& dung cac bo vi diéu khién.

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

Cr1 Crn Cm1 Cmn L

=38

I

TSC MSC

Hinh 10. Ciu tao thiét bi bl SVC

- Uu diém SVC: SVC néi chung ré han, c¢6 dung lugng
cao han, diéu chinh nhanh hon va tin cdy hon so véi cac
thiét bi bu khac.

¢) Két qua mé phéng sau khi bt SVC

Xét kich ban van hanh khi su c6 ngan mach nghiém
trong nhat véi duong ddy mang tdi  cao
KHESANH_LAOBAO, sau khi dat thiét bi bu SVC tai nut
TARUT/C11, ta thu dugc két qua mé phong bang 5, 6.

Bang 5. So sanh céc thdng s6 dudng cong PV khi chua b va bt SVC

4. KET LUAN

On dinh dién ap 1a mét van dé quan trong can duoc
quan tam trong thiét k&€ va van hanh hé thong dién Viét
Nam hién nay. Bai bdo da phan tich, danh gia én dinh dién
ap ludgi dién 110kV khu vuc mién Trung (Quéang Tri), phan
tich 6n dinh théng qua céc kich ban van hanh binh thudng
khi cé va khéng c6 cac nha may dién gio néi ludi, cac kich
ban su c¢6 nghiém trong nhu su ¢6 ngan mach dudng day
mang tai cao, nha mdy thay dién, nha may dién gié cong
suat Idn,... qua d6 tim ra cac nat yéu vé 8n dinh dién ap.
Bang phuong phéap phan tich, danh gia én dinh bang
dudng cong PV, QV da tim ra dugc cac nat c6 d6 du tri
dién ap thap nhu TARUT/C11, VINHLINH/C11 dbng thai dé
xudt gidi phap cai thién dién ap tai cac nat yéu cla luéi
dién khu vuc bang thiét bi bu SVC dat tai nat c6 do du tri
dién ap yéu nhat dé nang cao kha nang én dinh trong luéi
dién dua theo tiing kich ban van hanh, tranh nguy co mat
6n dinh dién &p khi xay ra cac su ¢, ddm bao chat lugng,
dé tin cdy va an toan trong van hanh hé théng dién.

Bang 6. So sanh cac thong s6 dudng cong QV khi chua bl va bu SVC

BANG THONG SO PUGNG CONG QV KHI SU CO PUGNG DAY KHESANH LAOBAO

— Kb chua bi SVC Kl bi SV

Quin (MVAI) Quis (MVAT)
CAMLO/CI1 415,683 -426.988
DIENSANH/C11 -283.736 -289.623
DONGHA110/C11 -455.549 -475.686
KHESANH/C11 -63.343 -81.288
LAOBAO/C11 -67.758 -85.693
QUANNGANG/C11 -255.617 -257.512
TARUT Cl1 -50.34 -69.272
VINHLINH/C11 -125.543 -141.327

Nhan xét:

- Sau khi dat SVC tai TARUT/C11, dién 4p tai cac nuat
110kV tuong Ung vai cong suat tai ban dau tu 0,978 -
1,043pu, nam trong pham vi cho phép 0,9 - 1,05pu [8] nhu
bang 5.

- Xét dudng cong PV, thi lugng céng suat gigi han
truyén trong hé théng tang |1&n so véi kich ban su ¢d, cu thé
tang tur 797,741MW |én 820,57MW (bang 5).

- D6 duy trit cong suat phan khang tai cac nat 110kV cai
thién dang ké, dic biét nut TARUT/C11 tang tur 50,34MVar
Ién 69,272MVar, DONGHA110/C11 tang tu 455,549MVar |én
475,686MVar (bang 6).

Ta thay rang, khi dat thiét bi bu tinh SVC tai nat yéu
(TARUT/C11), d6 du trit cong suat tac dung, d6 du trit cong
suat phan khang tai cac nat 110kV trong hé théng tiang Ién,
nang cao kha nang én dinh trong luéi dién khi c6 su c6
Xay ra.

Website: https://jst-haui.vn

BANG THONG SO PUONG CONG PV KHI SU CO PUONG DAY KHESANH LAOBAO
) i It SV i bit SV
THANH CAI Khi chwa bu SVC Khi bu SVC
Uo(pw) | Uan(pw) | Peu@MW) | Uo(pu) | Ug(pw) P (MW)
CAMLO/C11 1.009 0.785 797.741 0.998 0.807 820.574
DIENSANH/C11 1.01 0.746 797.741 0.998 0.78 820.574
DONGHA110/C11 1.012 0.754 797.741 0.998 0.771 820.574
KHESANH/C11 1.139 0.766 797.741 1.034 0.972 820.574
LAOBAO/C11 1.139 0.785 797.741 1.043 0.971 820.574 A1 i
QUANNGANG/C11 1.002 0.644 797.741 0.989 0.675 820.574 TAl I'IEU THAM KHAO
TARUT_Cl11 1.138 0.719 797.741 1 1 820.574 ; [ :
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