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NGHIEN CUU SU Dl_ING THIET Bl STATCOM BE NANG CAO
CHAT LUONG PIEN NANG CUR MANG PIEN MO

hat lwong dién nang la van dé quan trong
clia hé théng cung cap dién, viéc s dung
~a® cac thiét bj bu cong suét phan khang c6 didu
khién mang lai hiéu qua cao. Bai bao da nghién
clbu *ng dung thiét bj STATCOM mét trong cac
thiét bi FACTS ding dé& bu céng suét phan khang
nhdm diéu chinh dién ap nut dé nang cao chéat
lwong dién nang cla mang dién. Két qua mo
phéng trén Matlab-simulink cho thay viéc str dung
STATCOM trong viéc diéu khién dién ap co dap
rng nhanh va 6n dinh dwoc dién ap cta hé thong.
Chét Ivgng dién nang ludn la van dé quan trong
clia hé théng cung cap dién. Nhirng vi pham vé chét
Iwong dién nang co thé gay ra hau qua nghiém trong
nhw hw hdng thiét bj, gay gian doan cung cap dién...
Ngay nay, cung voi sw phat trién manh mé cla ky
thuat dién t&r, do lwong diéu khién thi viéc str dung
thiét bi FACTS la cac thiét bi bu co diéu khién dung
thyristor mang lai hiéu qua cao trong viéc nang cao 6n
dinh chéat lwong dién &p clia hé thong dién [1], [2].
STATCOM mét trong cac thiét bj FACTS Ia thiét b
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chuyén déi nguon dién ap mot chiéu thanh dién ap
xoay chiéu dé bl cong suat phan khang (CSPK) cho
hé théng dién (HTD), cAu triic co' ban ctiia STATCOM
duwoc thé hién trong hinh H.1 [1], [2], [3].

H.1. Cau tric co ban clda STATCOM VSC Bo
bién débi nguon dién ap ba pha; V. - Dién &p
nguén mot chiéu

VSC st dung cac linh kién dién tr cong suat
(GTO, IGBT hoac IGCT) dé didu ché dién ap xoay
chiéu ba pha V; tr nguon mot chleu theo nguyén
tac diéu ché d6 rong xung PWM, ciu tric clia VSC
cho trén hinh H.2 [1], [3].
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H.2. Céu tric cia VSC ba pha st dung IGBT
Trén hinh H.3 dwa ra nguyen ly hoat dong cla

STATCOM, dé la viéc thay ddi cong suét tac dung
va cdng suét phan khang dwoc thwe hién bang bo

VSC nbi bén tht cap cla may bién ap dé tir do
thay doi dién ap cla hé thdng V4 va dién ap V,
dugrc tao ra béi VSC.
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H.3. Nguyén ly hoat dong co ban STATCOM

Trong ché dd hoat dong 6n dinh dién ap phat ra
b&i STATCOM (V2) la cing pha véi V4 (5= 0), do do
chi co cong suat phan khang truyén tai. Bing cach
diéu khién dlen ap V, tao ra béi VSC clung pha véi
dién ap V4 ctia hé thong nhung c6 bién dé Ién hon
khién 'dong phan khang (l) chay tr STATCOM vao
hé théng, luc nay dong dién |4 hoat ddng nhw mot
dién dung cung cap cdng suat phan khang dén hé
théng, qua dé nang cao dién ap hé théng 1én.

Nguwoe lai, néu dién ap V. tao ra bdi VSC co
bién d6 thadp hon dién ap V,; cla hé thdng khién
dong phan khang (l;) chay tir hé thdng vao
STATCOM, luc nay dong dién |, hoat dong nhuw
mét dién cam tiéu thy cong suét phan khang tir hé
thong qua d6 han ché qua dién ap trén lwéi dién.
Néu dién ap V. tao ra b&i VSC va dién ap hé théng
V1 béng nhau thi khong co trao doi cong suét phan
khang. Hinh 4 1a so d nguyén ly trao déi CSPK va
cbng suat tac dung (CSTD) gitka bod bui va Iwdi.
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H.4. Nguyén ly bu cta bé bu tich cuc

Ta co cong suét tac dung va cong suét phan
khang trao ddi gitra hai nguén V; (Ikéi) va V, (bd bu):

p:M; Q— i (V1 V,.cosd) (1)
)

Trong do: V4, 8, - Dién ap Iuo=| can diéu chinh va géc
I&ch pha; V3, 82- Dién ap tao ra béi VSC va goc léch
pha; X, - Dién khang két ndi gitra Iwdi va bd bu; 5 -
Gdc léch pha gitra dién ap lwéi va dién ap bo bu.
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Trong ché dé hoat déng chi bi cdng suat phan
khang thi =0, do 46 tir (1) ta co:

P=0; Q——( ~V,.cosd) 2)

T (2) ¢ the nhan thay rdng Q ti 1& v&i hai
dién ap (V4-Vy). Khi V4=V, thi Q=0 bd bu khéng
phat ra hay hap thu CSPK. Khi V>V; thi Q>0 ton
tai thanh phan dién ap V,, twong tng dong canr
khang I, chdm sau V4, Vo> médt goc 90°%, Iwdi sé
truyén CSPK vao bo bu (STATCOM hép thu
CSPK). Khi V4<V, thi Q<0 tdn tai thanh phan
dién ap V4, twong *ng dong dién dung lc vwot
trudc V4, Vo mot goc bang 90° bd bu phat CSPK
I&n lwdi dién.
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H.5. Trang thai hoat déng cia bd bu: a - Trang
thai hdp thu CSPK; b - Trang thai phat CSPK

T phéan tich trén ta thy rang khi thay ddi bién
do dién ap dau ra cla b bu trong khi gt géc Iéch
5=0 ta c6 thé diéu khién dong CSPK trao ddi gitra
lwdi va bd bu tlr d6 diéu khién dwoc dién ap cla hé
théng. Cau tric so dd khoi cia STATCOM dwoc
cho trén hinh H.6 [4].

Nghién ciru (rng dung STATCOM trong viéc én
dinh dién ap cia hé thdng dién 35 kV, cau tric
mang dién dai 24 km voi cac phu tai thé hién trén
hinh H.7.

Muc dich cua viéc sir dung STATCOM la gilra
cho dién ap trén thanh B3 khéng thay ddi trong qua
trinh hoat ddng cia hé théng khi cé sy thay ddi
dién ap tai thay cai By, két qua nghién ctru dwoc
dwa ra trén hinh H.8.
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H.6. C4u tric so db khdi cia STATCOM

A A ale
s - o . -—.s-gg- 5
~ale Cle—= a = . € mf—y
= . I B3 A8 1 BV
Feader Feader f
LA
E LB
—:81 < sz Hstatonm, SIS '4" o ST
] 0.2 Mvas ] M %
35 KV, TOOMVA
System We
Cisaete,
/i ﬂs [ﬂ® » Ta = 400085
124 < c
| e W—
{3
Voilsge Source

H.7. M6 hinh hé théng g dung thiét bi STATCOM

b=

E)

CONG NGHIEP M0, S36 - 2015 B



KHOA HOC VA CONG NGHE MO

T két qud nghién clru thdy rang, khi dién ap
trén thanh cai By (dwéng mau vang hinh 8a) tang
lén & thoi diém t=0,2 s va gidm xubng & thdi diém
t=0,3 s thi bd STATCOM hoat déng rng v&i dac
tinh dong dién nhw hinh 8b. Céng suéat tir lwdi
dwoc nap vao bé6 STATCOM khi dién ap tang va
duwoc truyén t bd STATCOM vao luwéi (duwong
mau tim hinh 8c) khi d’ién &p giam dé lam cho dlen
ap trén thanh cai B; (dwdng mau tim hinh 8a) gan
nhw khéng thay ddi trong qua trinh hoat dong.

Qua trinh mé phéng trén matlab-simulink cho
phép khao sat cac ché do lam viéc cla thiét bj
STATCOM mét cach treec quan. Qua nghién ctru
cho thay déi voi cac-duwong day truyen tai co Iap
dat thiét bi STATCOM, ching ta c6 thé diéu khién
dong coéng suét phan khang tren dwdong day mot
cach linh hoat nham muc dich &n dinh dién 4p dé
" nang cao chét Iwcng dién nang cua hé théng.

Culing v&i si tién bo vuwet bac vé khoa hoc cong
nghé, viéc nghién cru va (rng dung cac thiét bi
FACTS vao hé théng truyén tai dién nang xoay
chiéu mé& ra xu hwédng méi trong viéc nang cao
hiéu qua va hién dai hoa hé théng dién mé.0
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Nguwéi bién tap: Pao Pdc Tao

SUMMARY

Power Quality is the key issue of power
. supply, the use of equipment reactive power
. compensation controller provides high

. efficiency. This paper studies an application
- of STATCOM devices FACTS devices used

| to compensate reactive power for voltage
. adjustment buttons to raise the power
. quality of the electrical network. The
. simulation results on  Matlab-simulink

suggests using STATCOM for voltage
. control with quick response and voltage
| stability of the system.
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. mineral reserves calculation,

| mass.
| programme to calculate the mineral volume
. based on the Sobolevski method using VB
i programming language to make this method
. highly efficient.

NANG CAO HIEU QUA...

(Tiép theo trang 67)
Nguwoi bién tap: Vo Chi My

SUMMARY

There are many different methods of {
in which the |

I Soboleyski method is known for a long time
- and is still widely used today. According to
i Sobolevski,

mineral mass reserves is the

| total reserves of square blocks are identified

on the thickness contour map of the mineral
The authors have developed a

NUGC KHOANG XUAN DAM...

(Tiép theo trang 74)

SUMMARY

Thermal mineral water spring at Xuan

. Dam, Cat Ba is one valuable resource that
I needs to be exploited early and used
| reasonably.
I methods, all the results of research are very
i honest. Research results show that thermal
I mineral water source in Xuan Pam is good
| for the purpose of use because it has high
| temperature of 35,5°C and high TDS, at 2.1
| to24 g/l.

With the reliable research

| Thermal mineral water source is formed
. due to the formation of tectonic faults in that
| area which is primarily a faulting eridian. §
| Mineral water is distributed in tropical, narrow |
.~ strips related to the faulting print limestone
. formations of Cat Ba formations.

Typical water has been ideniified as

_? mineralized water with medium heat, type of
f chloride-sodium bicarbonate for calculating
i reserves for issuance of B: 5.0 l/s or 432.00

m’/day and grade C;: 4.32 I/s or 373,25

| m’/day.



