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TOM TAT

Viét Nam c6 ké hoach phit trién dién gié dén nim 2020 dat 1000 MW va nam 2030 dat
6200 MW. Nhiéu nha may dién gié dugce dénh gid 1 kha thi trong ké hoach nay dugc du kién
déu ndi véi luéi dién qua céc tram bién ap 22 kV va 110 kV.

Pic tinh trao don cong suat glua nha may dién gi6 véi ludi dién qua cic phin nr lién lac 1a
mot trong nhimg vin dé quan trong can dugc xem xét aé phién tich anh hudng cua vnec dau ni
nha may dién gi6 vao ludi dién. Mot sé yéu té anh huong dén viéc trao ddi cong suat sé dugc
xem xét trong bai bdo nay.

Tir khéa: dién gi6, trao ddi cdng suit, biéu dé phu tai.
1. PAT VAN BE

Nhiéu nha mdy dién gié (NMDG) dugc dénh gia I3 kha thi tai Viét Nam du kién s& ddu néi
véi Tuéi dién théng qua cac tram bién ap 22 kV va 110kV [1,2].

Dé phan tich anh huéng cia NMDG vao luéi dién cén phai xay dung cic djc tinh (biéu d6)
dic trung theo ngay, méng,’nim vé trao ddi cong sudt gita NMPG véi hé lhéug dién (HTD)
thdng qua cac phan nr dau noi.

NMDG 1a loai nguon cb cong suat phat phu thudc vao loc d6 gi6 va bién thién rat khoéng 6 on
dinh [1 = 10]. Vi vay dé nghién ciru kha ning phat cdng suit ciing nhu nhig ché 49 trao dbi
cong suat dic trung gitra NMDG véi HTD truéce tién phai nghién ciru cac dir liu co lién quan
dén téc d6 gio6 i noi lap dit NMDG.

2. NGHIEN CU'U CAC DU LIEU VE GIO

theu dia phuong cua Viét Nam ché do gi6 c6 thé bién ddi theo thoi gian trong mét gigi
han rét rong, nhidu khi tai mét thoi diém gio rt l6o nhl.mg ngay sau val phit c6 thé téc do gi6 lai
gan béng khong. Ngodi ra lugng gi6 va thai gian 16n tai gié theo mbi huémg ciing ludn may dbi.
Tir két qua khao st va do dac nhiéu nam tai mot dia diém nhit dinh c6 thé xay dung dugc dd thi
x4c sudit thay déi hudng gi6 trong ndm, théang hojic ngdy nhu trén Hinh 1. D4 thi nay déi khi con
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£0i 1a “hoa g16" dugc biéu difn thanh 16 tia theo cic huéng tuong img. Mdi tia c6 chléu dai ti 1¢
véi toc dp gid mmg binh (my/s) v xé4c sudt cua chitu gi6 (%) theo hudng xem xét, s6 ghi ¢ tdm
vong trdn 13 xéc suat khdng co gid & dia diém khao sat.
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Hinh I. Hoa gié.

Tée do gi6 con thay dbi theo dia hinh va db cao diém do. Mét sb nghién ciru [4] d& nghi st

dung quan hé:
v (7Y o
Vo \H,

trong d6: ¥, — Vén téc do dugc & 89 cao H; ¥ — Van tbe duge tinh toan cho dé cao H,

n-Hesb phu thudc dia hinh noi khio sét, thuéng lay trong khoang n = 0,1 + 0,4 (tri 6 lhép str
dung cho khu vue c6 nhiéu gid, tri s6 cao cho khu wire it gio).

Tai Viét Nam ¢& nhimg dia 4iém chua djt cic ot do 816 riéng, thuong sur dung 56 ligu thu
dugc tir céc tram khi tugng thity van véi H, =10m. O sit mat dét, dia hinh c6 anh huoog 16n
dén phén bé van téc &6, cang 1én cao anh huong cua dja hinh cing gidm di, chang han nghién

ciru nhidu nim [4] & thip Eiffel (Paris — Phap) cho thdy van téc trung binh cia gi6 thay déi theo
thang trong nim trong pham vi kha hep nhu trong Bang 1.

Bang 1. HE s6 wung binh theo thang ciia tbe dé gi6 trén thap Eiffel.

Théang i 2 3 4 5 6 7 8 9 10 11 12

Hé sé

K 1,16 | 1,09 | 1,06 | 1,08 | 0,90 | 0.85 | 0,84 | 0,89 | 0,88 | 0,98 | 1,12 | 1,15
trung binh

V6i méi thang trong nam cé thé x4c dinh téc dd gi6 trung binh (véi xac suit 50 %), téc dd
8i6 cuc dai Vi, cuc 110 Vg VA xdy dl,mg cac dudng cong tuong img cho mdt nam; ciing co
thé xdy dyng ho dudng cong véi cic xac suat trung gian khac (10, 20, ...80, 90 %), thé hign téc
d6 trung binb cia gi6 trong pam khéng thép hon nhimg dudng cong nay véi xéc sudt twong img
(Hinh 2).




Xay dirng déc tinh trao dbi céng sudt gitra nha méy dién gid voi lwdi dign

Vinge ¥ o

Mién phat cong st
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thye 1 cha vabls g

H Voo
o i’ i l', ,52 Nac st (%) o 3 6 [
Thét glan (thing) Thar gia kio ddl (ching)
Hinh 2. Ho dic tinh tn sudt 18c d¢ gi6. Hinh 3. Db thi kéo dai theo thdsi gian (a) va x4c

suét phan bd van téc gio (b) trong nim.

Pic tinh tAn sudt téc dé gi6 trong nam ciing c6 thé duoc sip xé‘p v biéu dién duéi dang dd
thi kéo dai cia vin tdc theo thai gian (Hinh 3a) hodc dé thi xac sust phan bd vén téc gi6 trong
nam (Hinh 3b). C4c dic tinh trén Hinb 3 ciing c6 thé duoc biéu dién theo s6 ngly trong thang
hodc so gid trong ngay.

3. XAY DUNG PAC TINH CONG SUAT VA NANG LUQNG KHA DUNG CUA NMBG
Céng suét ciia td may turbine gi6 duoc xéc dinh theo biéu thirc [3]
1
P= EC.pAA.V] ()]

trong do: C — Hg 56 cong sudt phy thudc toc dé gio, sb vong quay cia rotor, sé cinh quat cia
turbine, thiét ké va goc nghiéng cua canh quat. Céc nghién ciru 1f thuyét va thuc nghiém cho th.'«'iy
tri s6 1i tudmg cua hé s6 nay 1a C = 0,593, loai turbine 3 canh quat co hé sé nay 12 tt nhit;
p — Mit d6 khong khi noi dit turbine gié; 4 — Dién tich mat quét cia canh quat, cong suft ciia
turbine ti 1¢ bic 4 voi mire ting dudng kinh cuia rotor. Nhimg turbine gi6 hién dai, cong suét 160
¢6 dudng kinh dén 150 m.

Biéu dd dic tinh cang suit P (%) theo téc d gié cua cac turbine gié truc ngang hién dai
dugce gidi thiéu trén Hinh 4.

Céng saft P(PN)
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Hinh 4. Biéu db phat cong sult P (%Py) ciia turbine gi6 theo vén tée gid V(m/s).
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Trén biéu db nay Vo, duogc goi 14 vin tdc khoi dong cita furbine, v6i céc turbine ¢& 1ém van
1bc nay khoang Vi, = 3 — 4 mVs; Vi — véin toc 1am vige 161 da cho phép theo diéu kién an toan
co hoc déi vm turbine, hu hét cac turbine glé déu dugc thiét ké dép img didu kién Vux = 25
m/s, khi van tbc gio vugt qua 25 m/s cic due( bi bao vé s& khong cho turbine gi6 hoat dong,
Vy — van tdc danh dinh cua turbine, & van téc nay turbine gi6 phat 100 % cong suat thiét ké, cac
turbine gio hién dai ¢é V=10 - 14 m/s.

Theo (2) bodc biéu dé Hinh 4, két hop véi dic tinh phin bé tdc d6 gi6 trén Hinh 3 co thé
xdy dung bidu dd phat cong suét vi ning lwong kha dung cia NMPG cho mét khoang thoi gian
khéo st nao 46 (ngdy, thang, mua, nam...).

Ning lugng thu duge tir nha may dién gié trong khoang thdi gian t

E:j'Pd: :kj'V’d: 3)
0 [

trong d6: k — Hé sb c6 xét dén cac dai lugng C, p , A di d& chp trong (2).

Trudmg hop cong sudt P duge tinh hoéc do va 13y gid trj trung binh cho timg gi¢ trong ngay
thi ning luong phat trong ngay c6 thé tinh gin dtng theo biu thixc:

E:ZP,.l )

Dbi voi NMDG méi duqc xdy dymg c6 the kiér chimg cac biéu thirc tinh ton va djc tinh
dd duge xdy dung bﬁng 6 liéu do dac thuc té trong nhimg ndm v4n hanb dAu tién. Ching han,
v&i NMDG Tuy Phong — Binh Thuén theo Kkét qué do dac tryc tiép trong ndm 2012 nhén duge
biéu dd phat cdng sudt cyc dai theo thing trén H]nh Sa va theo ngay trén Hinh 5b. Két hop biéu
a6 phu lél cia khu vire véi biéu dé phét cong suit ciia NMBG c6 thé xdy dung biu 46 trao dbi
cong sult qua phin tir lién lac giira NMBG v6i HTD.
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Hinh 5. Biéu d6 phat céng suit cuc dai theo thing trong nm 2012 (a) v biéu db phat cong suit trong
ngay dac trung 7/8/2012 (b).

Biéu d6 trao ddi cong sult oy cin dugc xdy dumg cho céc ché 48 dic trung theo kha ning
phét ctia NMDG (cue dal cyc tiéu hoiic ngimg phat) va theo biéu db tidu thy dncn cua khu vyc
c6 ket ndi véi NMBG dé tir d6 c6 thé nghién ciru chi tiét anh hudng ciia NMDG dén cAc chi tiéu
kinh t& — ki thudt cua lud dién.



Xdy dung dic tinh trao ddi cong suét gitka nha may dién gio voi ludi dién

4. Vi DU AP DUNG

NMBG Tuy Phong — Binh Thuéin dugc két ndi véi lu6i dién phin phéi khu vuc theo so db
da duge don gian hda duge trinh bay trén Hinh 6 [11].
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Hinh 6. So 85 khu vic lu6i dién 110kV két 0d1 véi NMDG Tuy Phong (43 don gidn héa).
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Hink 7. Bidu db trao ddi cong suit qua dudmg diy lién lac cho ngdy dic tnrag da chon
a) Biéu db phét cong suit cia NMPG
b) Pbthi phu tai tiéu thy
c) Biéu d trao ddi cong suit qua dudng day lién lac.
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Péi voi mét ngay dic trung duoc chon (NMBG phat cong sual cyc dai 7/8/2012), bleu 46
phét cong suit cia nha may (a), 45 th phu tii kbu wire (b) va biéu dé trao déi cong sudt qua
duong déy lién lac Phan Ri — Tuy Phong (c) dugc trinh bay trén Hinh 7 [12].

Tir biéu 86 Hinh 7 c6 thé ahan thdy cong suat cuc dalphét vao hé thong qua dudng déy lién
lac 110 kV Tuy Phong Phan Ri 12 11,9 MW (tir 16 gi& dén 17 gio ngay 7/8/2012) va cong suét
cuc dai nhén tir hé théng qua duong day nay la 23,4 MW (tir 20 gio dén 21 gid).
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Hinh 8. Trao ru cong suit tén phan ludi dién két ndi v6i NMPG
a) Chédo phat cong sual cye dai vao HTD
b) Ché 46 nhén cang sufit cuc dai tr HTD.



Xdy dung dac tinh trao déi cong sudt giva nha méy dién gic voi lwdi dién

Véi bicu do n'ao ddi cong sual ndy c6 thé tinh toan mo phong trao luu cong suat, trj se dién
4p tai cac nit, tdn thit cong sut, dién nang ciing nhu nhimg chi tiéu d§ tin cdy cung cép dién
cua ludi dién phén phéi khu vie két néi véi NMBG.

Két qua mé phong (bing phin mém PSS/E) trdo luu cong sudt trén phan luéi dién két ndi
véi NMDG & che d§ phat va nhan cong suat cyuc dai qua dudng diy lién lac trinh by trén
Hinh 8.

Bién thién dién ap trén thanh cai 110 KV cita céc ram bién 4p lan cén véi NMDG trong
ngay dac tnng duge chon duge trinh bay trén Hinh 9.
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Hinh 9. Bién thién dién 4p trén thanh cdi 110 kV céc tram bién 4p 13n cén véi NMPG.

5. KET LUAN

Viée xay dymg biéu ) phat cong suét cia NMPG va biéu dé trao ddi cong subt véi HTD
theo théi gian (ngdy, thing, ndm...) cb y nghia kinh té — ki thust dic biét quan trong khong
nhimg 46i voi nha may ma con dbi véi ludi dién khu vire két ndi.

Vi biéu db trao d0| cong sudt gitra NMPG voi luéi dién co thé chon cac ché d6 dac trung
dé tinh toan cic théng 56 van hanh cua luéi dién.

Phuong phép dirgc minh hea cho truong hop NMBPG Tuy Phong — Binh Thuén.
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ABSTRACT

BUILDING THE CHARACTERISTIC OF POWER EXCHANGE BETWEEN WIND POWER
PLANT AND NETWORK

Nguyen Duy Khiem" ", Tran Dinh Long”

Quy Nhon University, 110 An Duong Vuong, Quy Nhon city
*Hanot University of Science and Technology, 1 Dai Co Viet, Hanoi

‘Email: ndkhem@fiut.edu.vn

Vietnam wind power development plan has targets to develop 1000 MW by 2020 and 6200
MW by 2030. Many wind power plants were indentified as feasible by this plan are proposed to
be connected through 22 kV and 110 kV substations. The characteristic of power exchange
between wind farm and power system through these elements of connection 1s the most
important problems to be considered for analysis of impacts of wind power integration on the
network. Sorme aspects of this problem will be considered in this paper.

Keywords: wind power plan, power exchange, demand curve.
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