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TOM TAT

Viét Nam c6 K hoach phét trén dién gi6 dén nim 2020dat 1000 MW va #im 2030dat
6200 MW. Nhéu nha méaydién gi6 dugc danh gia |1a kh thi trong K hoach nayduoc dyr kién
dau ndi véi ludi dién qua cac tm bién ap 22 kV va 110 kV.

bic tinh tracdoi cong st gitra nha mayién gio wi lusi dién qua cac pin tir lién lac la
mot trong nhiing Van dé quan tong cﬁn dugc xem xétdé phan tichanh hréng aia viec dau i
nha maydién gi6 vao i dién. Mot sd yéu t6 anh hrong dén viéc traodoi cong sit s8 duoc
xem xét trong bai bao nay.

Tir khoa dién gio, traoddi cong sit, biéu dd phy tai.

1.PAT VAN PE

Nhiéu nha maydi¢n gi6 (NMPG) duoc danh gia Ia ki thi tai Viét Nam dr kién s dau nbi
véi ludi dién thdng qua cacdm bien ap 22 kV va 110 kV [1, 2].
D¢ phan tichinh hrong aia NMDPG vao liéi dién cin phai xay ding cacdic tinh (beu do)

dac trung theo ngay, thangam V& trao ddi cdng sit gita NMDG v6i hé thong dién (HTD)
thdng qua cac pim tir diu ndi.

NMDG la laai nguon cé cdng sit phat ph thuse vao e do gid va bén thién At khdngon
dinh [1 + 10]. Vi \iy dé nghién ¢u kha ning phat cdng € ciing nhr nhitng ck do trao doi
cong sut dic treng gira NMBG véi HTD truée tién phai nghién du cac d ligu co lién quan
dén toc do gio tai noi lap dat NMDG.

2. NGHIEN CUU CAC DU LIEU VE GIO

Nhiéu dia phrong aia Viét Nam clé d6 gié co ti¢ bién ddi theo thyi gian trong ndt giéi
han rat rong, nhéu khi tai mot thoi diém gié it on nhrng ngay sau vai phat coéthbe do gio lai
gan bing khéng. Ngoai rarbng gioé va thi gian Hn tai gié theo ndi huéng ding luén thaydéi.
Tur két qua khao sat vado dac nhidu rim tai mot dia diém nhét dinh c6 tté xay drng duoc d6 thi
xac stt thaydoi hudng gié trong Bm, thang hac ngay nir trén Hinh 196 thi naydéi khi con
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goi la *hoa gié” dugc biéu dién thanh 16 tia theo caaéing trong ung. Moi tia c6 chéu dai 1 I¢
véi toc do gio trung binh (m/s) va xac ucia chiu gio (%) theo hiéng xem xét, & ghi ¢ tam
vong tron la xac it khéng co gid diadiém khio sét.
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Hinh 1 Hoa gi6.

Tbc do gi6é con thayddi theodia hinh vaid caodiém do. Mot sb nghién &u [4] dé nghi sir

dung quan &:
vV_(HY "
V0 H0

trong d6: \, — Van téc do dugc & d¢ caoH,; V — Van téc dugc tinh toan chato caoH
n —Hé s5 phy thwc dia hinh wi khao sat, throng ly trong khangn = 0,1 + 0,4 (ti s thip sir
dung cho khu wc c6 nhéu gio, ti so cao cho khuwc it gid).

Tai Viét Nam¢ nhiing dia diém chra dit cac 6t do gio riéng, teong st dung $ liéu thu
dugc tir cac tam khi trong thiy van voi H, =10m. O séat mit dat, dia hinh céanh hrong lon
dén phan b van toc gi6, cang Ién casnh hréng aiadia hinh cang gim di, ching han nghién
ctu nhieu nim [4] ¢ thap Eiffel (Paris — Phap) choathvan toc trung binh ga gi6 thaydoi theo
thang trong &m trong plam vi kha kep nhr trong Bing 1.

Bang 1 Hé sd trung binh theo thangia tc d¢ gi6 trén thap Eiffel.

Théng 1 2 3 4 5 6 7 8 9 1( 11 1

Hé sb

. 1,16 1,09 1,0 1,08 090 0.85 0,84 0/89 088 0,982 711,15
trung binh

Vi mdi thang trong @m c6 the xacdinh tc do gio trung binh (¥i xac sit 50 %), tc do
g|o arc dai Vmax QuC tiéu Viin Va xay arng cacduong cong trong ttng cho ndt nam; ding co
thé xay drng hp duong cong wi cac xAc sét trung gian khac (10, 20, ...80, 90 %ﬁ thien toc
d6 trung binh aa gié trong Bm khong tp hon nhing dudng cong nay ((ﬂ X&c sit twong ttng

(Hinh 2).
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Hinh 2 Ho dic tinh &n sut toc do gio. Hinh 3 D6 thi kéo dai theo thi gian (a) va xac

Suit phan b van toc gié (b) trong am.

bic tinh #n SLﬁt téc do gi6 trong Am aing c6 ti duoc sip Xep va béu dién dréi dang do
thi kéo dai @a van toc theo thi gian (Hinh 3a) hic db thi xac sét phan b van tc gié trong
nam (Hinh 3b). Cadlic tinh trén Hinh 3ing c6 tié duoc biéu dién theo § ngay trong thang
haic $ gio trong ngay.

3. XAY DUNG PAC TiNH CONG SUAT VA NANG LUQNG KH A DUNG CUA NMPG
Cong sdt caa © may turbine gid@uoc xacdinh theo bu thirc [3]
P= %C.p.AV?’ (2)

trongdd: C — Hé sb cdng sat phu thupe toc do gio, $ vong quay ta rotor, $ canh qut caa
turbine, thét ké va géc nghiéngim canh qat. Cac nghiénieu Ii thuyét va thrc nghém cho thy
tri s Ii tuong aia k8 sd nay 1aC = 0,593, lai turbine 3 canh qui c6 k¢ s5 nay 1a 6t nhit;
p — Mat d6 khong khi wi dat turbine gio; A— Dién tich nit quét @ia canh qat, cong sét cua
turbine t 1& bac 4 Wi muc ting duong kinh @a rotor. NHing turbine gié Hin dai, cong sét I6n
cé dudng kinhdén 150 m.

Biéu d6 dic tinh cong sit P (%) theodc do gié aia cac turbine gi6 tic ngang hin dai
duoc gisi thiéu trén Hinh 4.
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Hinh 4 Biéu do phat cong sit P (%R) cia turbine gié theon tc gié V(m/s).
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Trén béu d6 nay Vi, duoc goi la van toc khoi dong aia turbine, i cac turbine & 16n van
téc nay kh@ang Vimin= 3 — 4 m/s; Vax— Van toc 1am viéc i da cho phép thediéu kién an toan
co hoc ddi vai turbine, hu hét cac turbine gidiéu duoc thiét ké dap ang didu kién Viex = 25
m/s, khi vn toc gi6 wrot qua 25 m/s céc tti bi bao vé 3 khdng cho turbine gid ho dong;
Vy — van toc danhdinh aia turbine g van tdc nay turbine gié phat 100 % condisthiét ké, cac
turbine gi6 hén dai cé Vy= 10 — 14 m/s.

Theo (2) héc biéu @6 Hinh 4, Kt hop voi dac tinh phan b toc do gio trén Hinh 3 c6 th
xay drng biéu dd phéat cong sit va ring lrong khi dung aia NMDG cho nat khoang thyi gian
khao sat naat6 (ngay, thang, muaam...).

Ning lrgng thuduoc tr nha maydién gid trong khéng thyi gian t
t t
E:jpdt:kjwdt ©)
0 0

trongdd: k — He b c6 xétdén cacdai luongC, o , A dddé cap trong (2).

Truong hyp cong sét P duoc tinh hac do va hy gia ti trung binh chotng giv trong ngay
thi naing lrong phét trong ngay coéhinh din ding theo kiu thic:

24

E=>P.1 (4)

i=1

Déi véi NMDBG msi dugc xay drng co tie kiém ching cac btu thrc tinh toan vatic tinh
da duoc xay drng hing $ liéu do dac thec t trong nlitng rim van hanhdau tién. Cling han,
v6i NMBG Tuy Phong — Binh Thim theo Kt qua do dac tnrc tiép trong mm 2012 nkn dugc
biéu d6 phat cong sit cyc dai theo thang trén Hinh 5a va theo ngay trén Hinhkab hop biéu
d6 phy tai ciia khu wre voi biéu dé phat cong sit cia NMBG c6 tie xay ding biéu do traodoi
cobng st qua plan tr lién lac gira NMPG v6i HTD.
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Hinh 5 Biéu db phat cong sit cuc dai theo thang trongam 2012 (a) va u dd phat cong sit trong
ngaydac trung 7/8/2012 (b).

Biéu do traoddi cong sit nay @n dugc xay ding cho cac chdo dic trung theo ki ning
phat @ia NMBG (ayc dai, cuc tiéu haic ngrng phat) va theo Bii 46 tiéu thy dién cia khu wrc
c6 két ndi véi NMDG dé tir d6 c6 thé nghién eu chi tét anh hrong aia NMDG dén céc chtiéu
kinh & — ki thuit caa leéi dién.
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4. Vi DU AP DUNG

NMDG Tuy Phong — Binh Thim dugc két ndi vai luéi dien phan phi khu wrc theo s d6
dé dugc don gian hoadugc trinh bay trén Hinh 6 [11].

HE THONG PIEN

! !

AC-185 AC-185
32,9Km BKm
AC-185 AC-185 AC-185 AC-185
24,76Km 13,77Km 10,5Km 32,7Km

e B8

T1 T1
45MVA | 63MVA 25MVA
22KV

NMD G TUY PHONG CN VINH HAO NINH PHUO'C

T1 Tl
25MVA 16MVA

LUONG SON PHAN Ri

0,5Km [|]
T2
> 25MVA
RI

Hinh 6 So dd khu wrc ludi dién 110kV Kt ndi véi NMBG Tuy Phongdadon gian héa).
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Hinh 7. Biéu db traodéi cong sit quadudng day liéndc cho ngaydic treng da chon
a) Biéudd phat cong sit ciaa NMPG
b) D4 thi phy tai tiéu thy
c) Biéu do traoddi cong st quaduong day liéndc.
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Déi voi mot ngaydic treng duoc chon (NMBG phét cdng it cuc dai 7/8/2012), béu dd
phéat céng sit cia nha may (a)do thi phy tai khu wrc (b) va béu do trao doi cong sit qua
duong day liéndc Phan Ri — Tuy Phong (é)oc trinh bay trén Hinh 7 [12].

Tur biéu d6 Hinh 7 c6 th nhan thiy cdng sét cuc dai phat vao B théng quaduong day lién
lac 110 kV Tuy Phong — Phan Ri la 11,9 MW {6 gi> dén 17 giv ngay 7/8/2012) va cong &u
cuc dai nhan tir hé thdng quaduong day nay & 23,4 MW§t20 giv dén 21 gby).
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Hinh 8 Trao Lru cong sét trén phan lusi dién két ndi véi NMBG
a) Che do phat cong sit cuc dai vao HTD
b) Che d6 nhin cong sét cuc dai tr HTD.
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Vi biéu do traoddi cong sit nay co th tinh toan mé pbng trao tru cong sat, tri s di¢n
ap ti cac nut, én that cong sat, dién ning ding nhr nhitng ch ti€u d¢ tin cy cung @p dién
cua ludi dién phan phi khu wre két noi véi NMbG.

Két qua mo phong (king ptin mém PSS/E) traoulu cong st trén plan lusi dign két nbi
voi NMDG ¢ che @6 phat va nan cbng sat cuc dai qua duong day lién dc trinh bay trén
Hinh 8.

Bién thiéndién &p trén thanh cai 110 k\i& cac tam bién &p 1an én voi NMDG trong
ngaydac treng dugc chpn dugc trinh bay trén Hinh 9.
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Hinh 9 Bién thiéndién &p trén thanh cai 110 kV céaartr bién &p 1an én vsi NMBG.

5. KET LUAN

Viéc xay drng biéu d6 phat cong sit cia NMDG va béu do traodoi cong sit véi HTD
theo thvi gian (ngay, thang,am...) c6 y ngfia kinh € — K thuit dac bi¢t quan tong khong
nhirng d6i véi nha may ma codoi vai ludi dién khu wre két noi.

Vi bicu d6 traodoi cong sit gitta NMDG i lusi dién c6 the chon cac i do dic trung
deé tinh to&n céc théngs/an hanh éa ludi dién.

Phrong phapiugc minh fpa cho terong hpp NMDBG Tuy Phong — Binh Thn.
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ABSTRACT

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

Nguyen Duy Khierhi*, Tran Dinh Long

'Quy Nhon University, 110 An Duong Vuong, Quy Nhiyn ¢
“Hanoi University of Science and Technology, 1 Da\et, Hanoi

"Email: ndkhiem@ftt.edu.vn

Vietnam wind power development plan has targetietelop 1000 MW by 2020 and 6200
MW by 2030. Many wind power plants were indentifegifeasible by this plan are proposed to
be connected through 22 kV and 110 kV substatidhe characteristic of power exchange
between wind farm and power system through thesenezits of connection is the most
important problems to be considered for analysigrgfacts of wind power integration on the
network. Some aspects of this problem will be odersd in this paper.

Keywords wind power plan, power exchange, demand curve.



