
T^p chf Khoa hoc va Cdng nghe 53 (1) (2015) 1-8 

XAY DITNG D A C T I N H TRAO DOl CONG S U A T G I C A NHA MAY 
DIEN GIO von Lirdl DIEN 

Nguyen Duy Khigm*' *, Tran Dinh Long^ 

^Truong Dgi hoc QuyNhcen, 110 An Duong Vuong, TP. Quy Nhan 

^Truong Dgi hoc Bdch khoa Hd Noi, So I, Dgi Co Viet, Hd Noi 

Email: ndkhiem@ftt.edu.vn 

Den Toa soan: 17/4/2014; Ch5p nhan dang: 11/11/2014 

TOM TAT 

Viet Nam co ke hoach phat trign dien gio d^n nam 2020 dat 1000 MW va nam 2030 dat 
6200 MW. Nhieu nha may dien gio duac danh gia la kha thi trong ke hoach nay duoc dir kien 
dau noi voi ludi dien qua cac tram bien ap 22 kV va 110 kV. 

Dac tinh trao doi cong suat giiia nha may dien gio voi luoi dien qua cac phAn tu lien lac la 
mot trong nhihig van de quan trong can duac xem xet de phan tich anh huang ciia viec dau noi 
nha may dien gio vao luoi dien. Mot so y6u to anh huong dSn viec trao ddi cong suat se duoc 
xem xet trong bai bao nay. 

Tu khoa: dien gio, trao d6i cong suit, bieu do phu tai. 

1. DAT VAN DE 

Nhieu nha may dien gio (NMDG) dugc danh gia la kha thi tai Viet Nam du kien se dau noi 
voi luoi dien thong qua cac tram bien ap 22 kV va 110 kV [1, 2]. 

De phan tich anh huang cua NMDG vao luoi dien can phai xay dimg cac dac tinh (bieu do) 
dgc tnmg theo ngay, thang, nam ve trao doi cong suat giiia NMDG voi he thong dien (HTD) 
thong qua cac phan tu dau noi. 

NMDG la loai nguon co cong sudt phat phu thuoc vao toe dp gio va bien thien rit khdng 6n 
dinh [1 -̂  10]. Vi vay de nghien ciru kha nang phat cong suat ciing nhu nhung ch8 do trao d6i 
cong suit dac tnmg giua NMDG voi HTD truac tien phai nghien ciiu cac du lieu c6 lien quan 
den toe dp gio tai nai lap dat NMDG. 

2. NGHlfeN ClTU CAC DU" LIEU VE GIO 

Nhieu dia phuang cua Viet Nam che dp gio c6 the bien doi theo thoi gian trong mot gioi 
ban At rgng, nhieu khi tai mot thai diem gio rat Ion nhimg ngay sau vai phut co the t6c dp gio Igi 
gan bing khong. Ngoai ra lugng gio va thoi gian t6n tai gio tiieo moi huong ciing luon thay ddi. 
Tir ket qua khao sat va do dac nhieu nam tai mot dia diem nhit dinh co the xay dung dugc d6 thi 
xac suit thay doi hucmg gio trong nam, thang hoac ngay nhu tren Hinh 1. D6 thi nay doi khi con 
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gpi la "hoa gio" dugc bi6u dien thanh 16 tia theo cac huang tuong ung. M6i tia co chieu dai ti 1? 
voi tdc dp gio trung binh (m/s) va xac suit cua chidu gio (%) theo huong xem xet, sd ghi a tam 
vdng trdn la xac suat khdng cd gid d dia diem khao sat. 

Hin;i7.Hoagi6. 

Tdc dp gid cdn thay ddi theo dia hinh va dp cao diem do. Mdt sd nghiSn ci!ru [4] de nghj su 
dyng quan he: 

(1) 

trong do: J^- Van toe do dugc d dp cao / / Q ; V — Van tdc dupe tinh toan cho dO cao H-
n - He sd phu thudc dia hinh noi khao sat, thudng liy trong khoang « = 0,1 -5- 0,4 (tri sd thip sit 
dimg cho khu vuc cd nhieu gio, tri so cao cho khu vuc it gid). 

Tai Viet Nam d nhiing dia diem chua dat cac cdt do gid rieng, thudng sijr dung sd lieu thu 
dugc tii cac tram khi tugng thuy van vdi H^ = 1 Om, O sat mat dat, dia hinh cd anh hudng Idn 
den phan bd van tdc gid, cang len cao anh hudng cua dia hinh cang giam di, chang han nghien 
cuu nhieu nam [4] d thap Eiffel (Paris - Phap) cho thay van tdc tnmg binh cua gio thay ddi theo 
thang trong nam trong pham vi kba hep nhu trong Bang 1. 

Bdng 1. He so tnmg binh theo thang cua tdc do gio tren thap Eiffel. 

Thang 

He s6 

trung binh 

1 

1,16 

2 

1,09 

3 

1,06 

4 

1,08 

5 

0,90 

6 

0.85 

7 

0,84 

8 

0,89 

9 

0,88 

10 

0,98 

11 

1,12 

12 

1,15 

Vdi mdi thang trong nmi cd the xac dinh tdc dp gid trung binh (vdi xac suit 50 %), toe dp 
gid cue dai Vn^, cue tieu Vj^m va xay dung cac dudng cong tuong ung cho mOt nam; ciing cd 
th6 xay dung hg dudng cong vai cac xac suit trung gian khac (10, 20, ...80, 90 %) th6 hien tdc 
dp trung binh ciia gid trong nam khong thSp horn nhiing dudng cong nay vdi xac suit tuong ling 
(Hinh 2). 
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Thtri gian (thang) 

Mltn phii c«D( » i l 

TliM ciwK beo Ui (than;) 

Hinh 2. Ho d^c tinh tSn sudt toe dp g Hinh 3. Do thi keo dai theo thai gian (a) va xac 
suSt phan bo van toe gio (b) trong nana. 

Dac tinh tan suit toe dp gid trong nam cflng cd th6 dugc sap xep va bi8u dien dudi dang dd 
thi keo dai ciia van tde theo thdi gian (Hinh 3a) hoac dd thi xac suat phan bd van tdc gid trong 
nam (Hinh 3b). Cac dae tinh tren Hinh 3 ciing cd the dugc bieu di6n theo sd ngay trong thdng 
hoac s6 gid trong ngay. 

3. X A Y D V N G DA^C T I N H C 6 N G S U A T VA NANG LlTOfNG KHA DVNG CUA NMDG 

Cdng suat cua td may turbine gid dugc xac dinh theo bieu thiic [3] 

2 ^ 
(2) 

trong dd: C - He sd cdng suat phu thudc tdc do gid, sd vong quay ciia rotor, sd canh quat cua 
turbine, thiSt k% va gdc nghifing cua canh quat. Cae nghien eiiu li thuylt va thuc nghiem cho thiy 
tri sd li tudng cua he sd nay la C = 0,593, loai tiubine 3 eanh quat cd h6 so nay la tdt nhit; 
p - MSt dd khdng khi nai dat turbine gid; A — Dien tich mat quet ciia canh quat, cdng su&t ciia 
turbine ti 1? bac 4 vdi miic tang dudng kinh cua rotor. Nhimg turbine gid hiSn dai, cdng suat Idn 
cd dudng kinh den 150 m. 

Bi6u dd dac tinh cdng suit P (%) theo tde dp gid cua cac turbine gid triic ngang hien dai 
dugc gidi thieu tren Hinh 4. 

25 vintfic jUV(tn/i) 

Hinh 4. Bieu do phat cong suat P (%PN) cua turbine gio theo van tdc gid V(m/s). 
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Tren bi6u dd nay Vn̂ n dugc gpi la van tde khdi dpng eua turbine, vai cac turbine co Idn v§n 
tdc nay khoang N„an= 3 - 4 m/s; V^^ - van tdc lam viee tdi da cho phep theo dieu kien an toan 
CO hpc ddi vdi turbme, hiu hit cae turbine gid dSu &\igc thiet k8 dap ling dieu kien V âx = 25 
m/s, khi van tdc gid vugt qua 25 m/s cac thilt hi bao ve se khdng cho turbine gid hoat dpng; 
VN - van toe danh dinh cua turbine, d van tdc nay turbine gio phat 100 % cdng suat thidt ke, eac 
turbine gid hien dai cd V N = 10 - 14 m/s. 

Theo (2) hoac bilu dd Hinh 4, kit hgp vdi dac tinh phan bd tdc dp gid tren Hinh 3 cd the 
xay dung bieu do phat cdng suat va nang lugng kha dung cua NMDG cho mdt khodng thdi gian 
khao sat nao dd (ngay, thang, mua, nam...). 

Nang lugng thu dugc tu nha may dien gid trong khoang thdi gian t 

E = ^Pdt = k^V^dt (3) 

trong dd: k - He sd cd xet den cac dai lugng C,p ,A6.di6k cap trong (2). 

Trudng hgp cdng suat P dugc tiiih hoac do va lay gia tri tnmg binh cho timg gid trong ngay 
thi nang lugng phat trong ngay cd the tinh gan diing theo bi8u thiic: 

• 1 ^ , 1 (4) 

Ddi y<n NMDG mdi duge xSy dung ed the ki6m ehiing eac bieu thiie tinh toan va dac tinh 
da dugc xay dung bSng sd lieu do dac thyc t l trong nhung nam v ^ hanh diu ti§n. Chang han, 
vdi NMDG Tuy Phong - Binh Thuan theo kit qua do dac true tilp trong nam 2012 nhSn dugc 
bieu dd phat cong suat cue dai theo thang tren Hinh 5a va theo ngay tren Hinh 5b. KSt hgp biSu 
do phu tai ciia khu vuc vdi bieu do phat cdng suat ciia NMDG ed th8 xay dung bi8u do trao doi 
cdng suat qua phan tii hen lac giiia NMDG vai HTD. 
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Thoi gian (poAigay 7/8/2012) 

(b) 

Hinh 5. Bilu dd phat cong suat cue dai theo thang trong nam 2012 (a) va bilu dd phat cdng suit trong 
ngay dac trung 7/8/2012 (b). 

Bieu do trao ddi edng suat nay can dugc xay dung eho cae chi dp dac tnmg theo kha nang 
phat cua NMDG (cue dai, cue tieu hoac ngimg phat) va theo bilu dd tieu thu dien ciia khu vî c 
cd kit ndi vdi NMDG dl tii dd cd the nghien ciiu chi tilt anh hudng cua NMDG din cac chi tieu 
kinh te - Id thuat ciia ludi dien. 
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4. VI DU AP DUNG 

NMDG Tuy Phong - Binh Thuan dugc kit ndi vdi ludi dien phan phdi khu vuc theo so do 
da dugc don gian hda dugc trinh bay tren Hinh 6 [11]. 

urONGSOH 
23kV 

NMBCTUYPHONC CNVDffiHAO NBfflPHirOC 

Hinh 6. So do khu vuc luoi di^n 1 lOkV ket noi voi NMDG Tuy Phong (da don gian hoa). 

•^ - Thoi gian (gUrtega; 7 /̂2012) 

h > - # - f 
Nb|n 

— Nhanray phetcongsi. — TraodoicongHiat qua duong day In 

Hinh 7. Bieu do trao doi cong suat qua dudng day hen lac cho ngay dac trung da chon 
a) Bieu do phat cong suat cua NMBG 
b) Do thi phu tai tieu thu 
c) Bieu do trao ddi cdng suat qua dudng day lien !ac. 



Nguyen uuy nniem. i ran uinn Long 

Ddi vdi mdt ngay dac tnmg dugc chpn (NMDG phat cdng suat cue dai 7/8/2012), bidu do 
phat cdng suat cua nha may (a), dd thj phu tai khu vuc (b) va bieu do trao doi cdng suat qua 
dudng day lien lac Phan Ri - Tuy Phong (c) dugc trinh bay tren Hinh 7 [12]. 

Tir bieu do Hinh 7 co the nhan thiy edng suat cue dai phat vao he thdng qua dudng day lien 
l^c 110 kV Tuy Phong - Phan Ri la 11,9 MW (tii 16 gid den 17 gid ngay 7/8/2012) va cdng suit 
cue dai nhan tir he thdng qua dudng day nay la 23,4 MW (tii 20 gid din 21 gid). 

NU^MATtvrnioNc 

Hinh 8. Trao Imi cdng suit tren phin luoi dien kit ndi vdi NMDG 
a) Chi dp phat cong suit eye dai vao HTD 
b) Che do nhan cdng suit cue dai tu HTD. 
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Vdi bieu dd trao ddi edng suat nay cd the tinh toan md phdng trao luu edng suit, tri sd di^n 
ap tai eac mit, tdn that cdng suat, dien nang eiing nhu nhiing chi tieu dp tin eSy cung cap diSn 
eua ludi dien phan phdi khu vuc ket ndi vdi NMDG. 

Ket qua md phdng (bing phan mem PSS/E) trao luu edng suat tren phan ludi dien ket ndi 
vdi NMDG d chi dd phat va nhSn cdng suat cue dai qua dudng day lien lac trinh bay tren 
Hinh 8. 

Bien thien dien ap tren thanh cai 110 kV cua cac tram biin z 
ngay dae tnmg dupe chpn dugc trinh bay tren Hinh 9. 

< lan e^n vdi NMDG trong 

J. 0.98 

!• 0.97 

S 0.9( 

0.94 

19 21 23 
TbiA gian (^d/ngay 7/8/2Q12) 

- • -Phan fll — * — CN Vinh Hao —•—NinhPhuoc - • - P h a n f l i —«—CNVinhHao —-—LuongSon 

Hinh 9. Bien thien dien ap tren thanh cii 110 kV cac tram biin ap lan can vai NMDG, 

5. KET LUAN 

Viec xay dung bilu dd phat edng suat cua NMDG va bieu dd trao ddi cdng suit vdi HTD 
theo thdi gian (ngay, thang, nam...) cd y nghia kinh te - Id thuat dac biet quan trpng khdng 
nhung ddi vdi nha may ma edn ddi vdi ludi di8n khu vuc ket ndi. 

Vdi bieu do trao doi cdng suat giiia NMDG vdi ludi dien cd the chpn cae ehe dp dac tnmg 
de tinh toan cac thdng sd van hanh cua ludi dien. 

Phuang phap duge minh hoa cho trudng hop NMDG Tuy Phong - Binh Thuan. 
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BUILDING THE CHAJEIACTERISTIC OF POWER EXCHANGE BETWEEN WIND POWER 
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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 is the most 
important problems to be considered for analysis of impacts of wind power integration on the 
network. Some aspects of this problem will be considered in this paper. 

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