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NANG CAO CHAT LUONG NGUON BANG TAI THONG MINH
IMPROVING POWER QUALITY BY SMART LOAD

Tém tit:
Bai viét nay phan tich anh huong cta chat
lugng dién do tai gay ra. Viéc ap dung cong nghé
may tinh, cong nghé s6 va cong nghé thong tin chi
ra rang tai thong thuong co thé trd thanh tai thong
minh dé cai thién chat luong dién nang. Trong khi
do, chiic nang va trang thai cia tai thong minh
cling dugc mo td dén mang ludi dién. Theo quan
diém cua tung muc ti€u ve chat lugng dién, dién
hinh bang mét s6 vi du v€ nang cao chat lugng
nguon bang tai thong minh (nhu hinh 1 va hinh 2).
Tir khéa: Tai théng minh, Chdt lwong nguon
Abstract:

This article analyzes the influence of power
quality caused by loads. The application of
computer technology, digital technology and
information technology shows that ordinary loads
can become intelligent loads to improve power
quality. Meanwhile, the function and status of
smart loads are also described to the power grid. In
view of each power quality objective, represented
by several examples of power quality enhancement
with smart loads (such as Figures 1 and 2).
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Lé Minh Tan

1. Pat van dé

Lu6i dién thong minh [1-5] da xdy dung két
luan bon lié€n két nhu: Phat dién, truyén tai, phan
phoi va st dung dién.

Tai thong minh thudc lién két cubi cung va
déng vai trd quan trong. Su phat trién cua tai
thong minh khong chi dap tng nhu cau cua ludi
dién thong minh, ma con thé hién sy tién bd cua
hé thong dién.

Téi thong minh khong phai 1a mot khai niém
moi. Vai ung dung cong ngh¢ may tinh, cong nghé
s0 va cong nghé thong tin, dién hinh cac thiét bi
dién c6 thé trd thanh nhitng thiét bi thong minh vaéi
chtrc nang thong tin hod. Cac thiét bi di¢én, dac bi¢t
la nhiing hé thong 16n va quan trong s€ 1a nhiing
ung dung thong minh vdi viée img dung nhiing
cong nghé trén.

Tai thong minh da thyce hién theo cac déc diém
$0 véi cac thong s6 chung: Picu khién tir xa. Kiém
soat chuyén mach tu dong bang mang.

Trang thai van hanh cta hé théng c6 thé duoc
kiém tra tu dong va dugc cung cap lai cho cac bd
phan co lién quan theo mang, vi vay c6 thé nhan
bict tinh trang tai ngay lap tuec.

Viée kiém tra chét lugng dién: Dién ap, can
bang pha, vv... c¢6 thé dugc chu dong.

Khi chét luong dién khong thé dap tng nhu
cau tai, thong tin dugc tdc dong va cat tai, dadm bao
an toan cho hé thong.

2. Anh hwéng dén chit lwgng nguon dién
theo tai trong

Chat lugng ngudn dién 1a mot sy quan tam ciia
ca bd phan cung cap dién va nguoi sir dung.

O mét khia canh nao d6, su hoat dong on dinh
cua mang ludi dién s€ anh huong dén viée truyén
tai va trd nén phuc tap, da dang hon. V4i mot tai
trong nhay cdm doi hdi chat lugng nguon phai
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hoan hao. Do d6 tiéu chudn chat luong dién ning
s€ nghiém ngét hon.

C6 ba khia canh chi yéu c¢6 anh huéng dén
chat lugng nguon: Loi ndi bd; Sy xdo tron bén
ngoai va tai.

Theo nghién ctru danh gia tai 12 mdt trong
nhiing yéu t0 chinh anh hudng dén chat luong
dién nang. Viéc thay doi chat lugng ngudn bang
tai thong minh c6 thé dugc nghién ctru hé thong tai
cu thé nhu sau:

- Vi tri tai;

- Bat du tai;

- Tai khong tuyén tinh;

- Tai séc.

La tai chung, nhitng tinh hubng trén khong
thé thay doi thoi gian thuc mot cach dé dang. Tai
thong minh c6 thé lam dugc. Vi sy tro gitp cua
cong ngh¢ may tinh, cong ngh¢ s6 hoa va cong
nghé thong tin, tai thong minh cé thé thay doi vi
tri tai va cach khdi dong, 1am tai khong tuyén tinh
thanh tai tuyén tinh, gidm tai trong gy soc dé nang
cao chat lugng ngudn.

3. Nang cao chit lwong ngudn bing tai
thong minh

3.1. Xur ly song hai

Séng Hai chu yéu 1a do tai phi tuyén tinh. Dé
han ché song hai véi phuong phép tiét ki€ém chi phi
c0 y nghia to 16n dé dam bao chat luong dién nang
tot hon va dam bao an toan cho cac thiét bi dién.

Thoi gian chuyén d6i cho tai chung 1 khong
tuyén tinh. Trong khi d6i v6i nhitng tai thong minh
no co thé kiém soat dugc. Chac chan cé mot thoi
gian chuyén doi tot nhat cho tai d€ [am cho dong
dién toi vu hoa , thAm chi tot hon so voi trude. Khi
tai da khong chuyén. Séng Hai c6 the bi triét tiéu
ma khong tang bat ky thiét bi nao néu tai dugc bat
0 thoi diém tot nhat. Sau do, chat luong dién nang
duogc cai thién va tai trd thanh mot thi€t bi thong
minh. Mot md hinh da ngudn séng hai dugc hién
thi nhu Hinh 1. BG bién d6i dugc két ndi tai 0.002S
va 0.008S, dugc dicu khién bdi mot cong tac. Tong
méo hai “Total Harmonic Distorion” (THD) cua
dong pha C va ty 1€ hai bac chinh duogc thé hién
dudi dang bang I va bang II.
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Hinh 1. Mé hinh nguén da séng hai

RO rang rang chat lugng hién tai 1a khac nhau
néu inverter dugc két ndi voi mang tai thoi diém
khac nhau .

Két luan 1a nhu nhau khi tai duge cét bo khoi
mang. Lam thé ndo dé c6 duoc thoi gian t6t nhat?
Pau tién, khao sat va tinh toan THD dong dién.
Sau d6 md phong tinh hudng tai duge két ndi hodc
cit bo khoi mang. Thoi gian chuyén doi tot nhat
¢6 thé duge xac dinh bang cach phan tich dir liéu
md phong.

ey

3.2. Tranh sut ap trén ludi

Céc thiét bi nhu may tinh, dong co diéu chinh
téc do tan s bién doi, didu khién logic lap trinh
(PLC) ... s€ khong hoat dong binh thuong véi viée
sut 4p dién 4p ngan han trén ludi truyén tai. C6 hai
ly do c6 thé gay ra sut 4p dién 4p ngin han trén
lu6i truyén tai: Ldi ngan mach d3 xay ra trong hé
théng va khoi dong dong co cam tng.

Mot mé hinh bat dau dong co cam ung duoc
thé hién nhu Hinh 2. Sau khi khoi dong dong co,
dong stator tang 1én va dong dién tr¢ lai cua Zs
tang 1én. Sau do, dién ap cua Zs tang va di¢n ap
cua PCC tang cham.

Dién 4p sut 4p ngan han trén ludi truyén tai
xay ra. Néu dong cua cac tai khac nho, anh hudng
cua no s€ 1on. Bong co cd thé danh gia viéc sut
ap ngan han trén ludi truyén tai dién ap nghiém
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trong s& xay ra sau khi két néi mot tai bang cach
mo phong tinh hudng néu dong co 1a mot tai thong
minh. Néu hau qua 14 nghiém trong, cac bién phap
nhu vugt ngudng cia tu dién. Nhu vdy s€ tranh
duoc sut ap dién 4p ngdn han trén ludi truyén tai.
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Hinh 2. Mé hinh hé thong khoi dong dong co
cam ung

3.3. Tranh dién ap nhap nhay

Dién thé nhap nhay s& 1am cho dong co quay
tbc do khong dong déu, bat thuong, dién nang do
luong khong chinh xéc.

C6 ba khia canh c6 thé gy ra nhap nhéy dién ap:

- Nguén dién ;

- Bong co khéi dong thuong xuyén;

- Tai sdc két ndi voi mang.

Vi vy, dién 4p nhap nhdy c6 lién quan voi tai.
Hau qua cua hdu qua cudi cung la nghiém trong
nhét. Tai trong gdy sbc thuong 14 16 hd quang, may
nghién, dau may dién, vv .

Khi sdc dién duoc két ndi véi mang, dong dién
ap, dong dién va tan s6 duoc xéac dinh. Sau do, gia
tri ctia dién ap nhap nhay thoi gian ngan c6 thé
duogc tinh toan (Pst). Néu Pst 1a bat thuong, cac
phuong phap twong tmg nhu két ndi tai trong dén
duong day hoic thiét bi khoi dong cung mot lc.

3.4. Giam mit can bing 3 pha

Trat tw mat can bang ba pha s& gdy ra mot loat
céc tac hai nhu mat tic dung ctia may bién ap, lam
tac nghén hé thong truyén thong. Cac yéu té chinh
lam mat can bang ba pha dugc phan thanh hai
phan: Li va Binh thuong.

Nguyén nhan 1a do mot hodc hai pha bi 16i, thir
hai boi vi ba tai khong can béng. Vi du, sy mét can
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bang tai mot pha c6 thé gdy mét can bang ba pha.
Néu tai théng minh c6 thé khao sat d6 1on cia mdi
giai doan, sau d6 két hop cac yéu t6 dé diéu tiét
muc chénh 1éch nho nhat.

3.5. Giam d¢ léch tan s

Vi tit ca cac tbe dd quay tao ra chi co thé gii
duoc céac bién ddi khi yéu clu vé dién nang cua h¢
théng phu hop véi ngudn cung cap. Nhung ca hai
thay doi ngay lap tirc. Do 1éch tan s6 s& xuét hién
khi hai diém vuot quéa can bang. Diéu nay s& giy
hai cho ca bén cung cip dién va phia sir dung.

Vi du dién hinh nhit ma 1am cho do léch tan
s6 tot hon bang cach khoi dong véi tan sé thap.
Khi tin s6 qua thap dé chay binh thudng, nhiéu
tai thong minh s& bao dong va tng dung dé ding
hoat dong. Trung tdm giam sat s€ thuc hién phan
tich tong hop va vu tién theo tinh chat va tinh chat
clia tai va cdu truc cia duong ddy dé dam bao van
hanh. Béng cach nay, ca hai do I¢ch tan sb co thé
duoc chudn héa va nguoi ding c6 thé chu dong.

3.6. Giam dién ap qua tai

Chi c6 nhitng dién 4p qua cao xuat hién trong
nghién ctru.

Khi dé: dién ap, cong suit hoat dong, cong
suat phan khang ciia duong duge do dém trude
tién. Sau dé dit liéu dugec mo phong.

Cac dix liéu duoc thé hién hang loat hoac tung
cai mot néu gy ra hau qua nghiém trong.

Lénh thao tic ciing c6 thé dugc t6i wu. Néu
qua tai 1on xay ra, mot tin hiéu nho s& duoc két ndi
voi hé théng d@)ng thoi tdc dong dén viéc van hanh.

4. Két luan

Dé dap ung nhu cau xay dyung ludi dién thong
minh ¢ Viét Nam, bai viét nay 1am rd tdm quan
trong cua viéc tai thong minh, chi ra cac cau hoi
vé chat luong dién do tai va giai thich rang chat
lwong ngudn cé thé duge cai thién bang tai thong
minh. Ciing theo quan diém cua timg muc tiéu vé
chét luong dién nang, mot s6 vi du vé nang cao
chat Iugng nguon bang tai thong minh duoc dua
ra. Hy vong s& ap dung trong toan hé thong ludi
dién thong minh vé sau.
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Bing I: THD ciia dong dién pha ¢ va toc do séng hai chinh & 0,002 gidy

2nd 3rd 4th Sth 7th 11th

THD Harmo- | Harmo- | Harmo- | Harmo- | Harmo- Harmo-

nic nic nic nic nic nic

1.50% 1.18% 0.56% 0.39% 0.25% 0.15% 0.11%

Bing II. THD cuia dong dién pha c va toc do séng hai chinh ¢ 0,008 gidy

2nd 3rd 4th 5th 7th 11th
D Harmo- Harmo- Harmo- Harmo- Harmo- Harmo-
nic nic nic nic nic nic

1.70% 1.41% 0.58% 0.40% 0.25% 0.20% 0.14%
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