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TANG TOC DO TiNH TOAN GIAI TiCH LUG1 CHE B0 XAC LAP

2 ~ g n M ” - A
CUA HE THONG DIEN BANG PHUONG PHAP TACH BIEN DPFM
Nguyén Quan Nhu - Phan Thi Lan (Truong PH Ky thudt cong nghiép - DH Thdi Nguyén)

Loi gi6i thiéu

Ngay nay, cling véi su phét trién nhu vii bdo clia khoa hoc mdy tinh ciing nhu su 16n
manh khong ngimg ctua hé thong dién (HTD), viéc dp dung tin hoc vao hd tro cho cic cong tac
van hanh, chuin dodn, quy hoach.... HTD di khong con xa la. Trong d6 giai tich Iu6i & ché do
xac 1ap ( PF — Power Flow) déng vai tro mau chot. Cac két qua cla bai toan nay vira duoc su
dung truc tiép dé phan tich ch& do, vira lam thong s6 ddu vao xac dinh trang thdi xuat phdt cho
cac bai toan giai tich lu6i & cac ch€ do khac. Va mot trong cac phuong phap ma dang dugc cac
chuyén gia st dung va khai thdc nhiéu nhét 1a phuong phap Newton-Raphson. Véi wu diém toc
do hoi tu cao phuong phdp Newton-Raphson d c6 nhiéu cai tién dang ké va thuc su hitu ich cho
su hoi tu clia nhiéu bai todn ma & cdc phuong phdp khac khong dat dugc. Mot trong s6 d6 1a van
dé tach bién trong ma tran Jacobian, phuong phap con c6 tén ‘Decoupled power flow’..

1. Tinh toan giai tich luéi ché do xac lap bang phuong phap Newton Raphson

Phuong phap Newton Raphson dugc két luan bdi hé phuong trinh lap :
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Trong d6 : Ma tran Jacobian J = g g_g :Ll Jj
L0d oU ]

Ma tran gia tri ctia cac dao ham riéng phan theo bién géc léch dién ap hoac modul dién
ap tai budc lap thit k nao d6 trong chudi 1ap tim nghiém ctia bai toan.
Qua céc chiing minh, ta da cé cac cong thuc:

P :|Ui|ZGii + Zn:‘UinYij‘COS% +9,-9)

=L j#i

Q= _|Ui|zBii _‘Z"UinYij‘Sin(yij +6j -9)

=L j#i

Va cac phan tir cia ma tran Jacobian dugc tinh :
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I
Ta chon 2 ma tran M va N nhu sau:

Ji=M={M;};i=1-+n;j=1+n voi:

oP :
M, E_—\u Y;|sing +3,-3)
M; :zMij
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J,=N={N;};i=1+n; j=1+nv6i:
Nij :&

65j

N; = _Z N;

Vay, v6iJ,=N’, tacé:

=-UU Y, |cos(y; +5, -3

3,0 1=y, %:—3—2=-Nij

J,0i,i] :|ui|:—5 =N, +2U,|°G,
Val, =M’ tacé: |

a0l 1] :‘Ui‘gTQ::_g_;: M;

J[i,1] :|Ui|g%:—M“ _2|Ui|2'3n

Nhu vay, hé phuong trinh lap ctia ché€ do dugc rit gon :

m mw m :Eﬂ

MAS + N'% = AP(1)
NAS + M '% =AQ(2)

V6i hé phuong trinh lap ctia phuong phap Newton - Raphson, viéc tinh toan cac phan tu
clia ma tran Jacobian rat cong kénh va phic tap, mat khac sau moi buGe 1ap céc phan tir nay lai
phai tinh lai theo cac két qua cua budc lap trudc, vi vay tdc do tinh toan cham, doi hoi can ¢ cac
cai bién hop ly.

2. Tang toc do tinh toan bang phuong phap tac bién DPFM

Thuc t€, trong hé phuong trinh ludi ctia ching ta, mot nit khong ndi téi tat ca cac nit
khéc trong hé, méi nit chi néi trung binh t6i khoang 10 niit khic trong hé théng. Vi vay, ma tran
cla ta s& rdt thua, c6 nghia 1a ¢6 nhiéu phan tir bang 0 trong ma tran, tai cdc vi tri ma cdc nit
khong noi v6i nhau. Tan dung dic diém nay s& lam gidm su cong kénh vé mit tinh todn, ma do
d6 tang toc do tinh todn 1én rat nhiéu lan.

Mat khac, phuong phap cua ta thuong xét cho ludi cao ap, tai day c6 hién tuong troi dién
khang trén duong day, vi vay X>>R nén B>>G . Vi vai quy udc gan ding :

cos(d, - &) = 1; sin((Q; -0,) = &, -0; ( do do léch géc dién 4p niit thuong khong 16n)
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Ta c6 thé thay :

M, = U, Y;[singy; +3; - &)

M; = —‘UinWYij‘sin(yij)cos@ij) —‘Yij‘cos@ij)sin(éij))
M, =-U,U||(B; cos®, - 5) - G, sin@, - 5))) = {U,U B

i

N, =-U.U;|Y;|cost; +6; -3)

N, =—U,U (% [costy ) cos@, ) - Y, [sing; )sin; )

N; =-UU,|(G, cos@, - 5)) - B; sin@ - 4,))= 4U,U G|

So sadnh giita tri s6 tuyét doi giita M;; va Nj; ta dé dang thay duoc ‘M i ‘ > ‘ N; ‘

Trd lai v6i phuong trinh 1ap clia hé phuong trinh ludi, ta thay rang cdc phan tir cia ma
tran M va M’ sé 16n hon céc phan tir tuong Gng & ma tran N, N’. Mat khéc, cac quan hé dao ham
ctia cong sudt tic dung vdi géc léch dién 4p manh hon rdt nhiéu quan hé v6i modul dién ap trong
phuong trinh (1), nén ta thudng bo qua thanh phan tham gia bdi ma tran N’. Diéu nay ciing dé
thdy trong thuc t& 12 cong sudt tdc dung clia mdy phat dugc diéu chinh béi géc léch d, con modul
dién 4p U hau nhu khong dnh hudng dang ké. Tuong tu nhu vay, quan hé dao ham ctia cong suat
phan khdng Q v6i modul dién 4p manh hon rat nhi€u so véi géc 1éch pha, diéu nay ciing thay
duoc trong thuc t€ bang viéc diéu chinh dién 4p nit bang cdc ngudn cong suat phan khang. Vi
vay, ngudi ta da bd qua cdc ma tran N va N’ trong ma tran Jacobian va cho cdc phan tir bang 0,
day 1a co s& cua phuong phap tach bién DPF:

> wfaunol|{a)

MAGJ = AP (1)
AU
M'—-=AQ(2)
i

Hay con dugc viét:

== PR

' — 1 . — . 1 —

B, =B, =—B; __zBij’Bii =2b _zBij
X; i# j#i

b, : toéng thanh phan dién khdng ngang noi vdi nut i.
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3. Phuong phap DPFM véi van dé troi dién tré va thap ap nat

Tir khi phuong phap FDPFM duoc gidi thiéu lan dau [1] thi tng dung clia né da phat
trién rong rai. DU vay, trong vai trudng hgp thi FDPFM ciing khong hoi tu t6t. Nhiéu nd luc
nham muc dich thuc hién dé dat dugc su hoi tu tot hon cia FDPFM, cht yéu nham vao véin dé ty
s0 r/x 16n. C6 nhiéu van dé khac gay cho FDPFM hoi tu cham, trong dé ¢6 nguyén nhan ning tai
O nat, két qua 1a thap ap tai nat nay. Truong hop nay su hoi tu cia FDPFM xau di.

Dé nim dugc van dé ctia FPDFM khi ty so r/x 16n, phuong phdp tach bién dugc sir dung
v6i vai cai bién, né dua thanh phian AP vao phuong trinh 1dp ctia Q-U, dé dan dan giam quan hé
song doi goc pha 0 va modul dién ap U, va cai thién sy hoi tu cia phuong trinh 1ap Q-U ca khi ty
sO 1/x 16n nhu sau:

AP = MAJ
tap+aQ=MEY
Yl
B, =1/(t.r, +X;)
Bu = _z Bij
j#i
B'. =B, —tG

B, =2(b -tg;) - z B

i
Trong do: g, - tdng dién dan ngang ndi véi nit i
t - tham s6 tu do, c6 thé nhan bat cit gid tri nao tir 0 dén 1.

Thong s6 AP dua vao dugc xac dinh la t. AP, véi t 1a tri s6 trung binh r/x trong hé thong
dién dang xét. N6 la cong thic dua trén tinh todn kinh nghiém, phan trinh bay trong bai la theo
phuong phédp ctia Monticelli [2]. Van dé thdp dp nit trong hé thong duoc giai quyét bang phuong
phdp chuin hod dién 4p VNM(General Voltages-Nomalization Method) [3] thong qua mot may
bién dp ly tuong gia dinh.

4. Két luan

Phuong phép tach bién DPF khong nhitng da gép phan tang toc do tinh todn cuia cac bai
toan giai tich ludi & ché€ do xac 1ap ma con tang toc do hoi tu va mdé rong pham vi giai toan trong
16p céc bai todn nay. Day la phuong phap da va dang can dugc ti€p tuc nghién citu va khai thac.

Toém tat

Phuong phap tach bién da dugc gidi thiéu trong tap chi chuyén nganh vé6i nhitng chuyén
dé cta IEEE va da c6 nhiing diéu chinh hiéu qua t6i hé thong dién khong chi & cap dién dp cao
ma con ca vGi van dé troi dién tré va/hodc nang tai dan tGi thap dp tai cdc nit nay. Cac két qua
kiém tra cho thay su cai thién dang ké trong viéc hoi tu ctia phuong phap nay.
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Summary

Decoupled power flow method is presented in spcialist magazine — IEEE [1]. It’s not only
effectively handle the system with hight buses voltages but also with high r/x ratio lines and/or
heavy loading at these low buses voltages. Test result show significant improvement on the
convergencel.
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