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VE HIEU QUA GIAM TON THAT DPIEN NANG DO SONG HAI
TRONG HE THONG CUNG CAP PIEN TOA NHA DO TU BU COS¢g

ON THE LOSS REDUCTION DUE TO HARMONICS BY POWER FACTOR CORRECTION
CAPACITOR IN BUILDING ELECTRICAL INSTALLATION

Hoang Tran Thanh, Bach Quéc Khanh
Truong Dai hoc Bdach khoa Ha Néi; khanh.bachquoc@hust.edu.vn

Tom tét - Bai bao xét mot trwdng hop giam ton that dién nang trong
hé théng cung cap dién toa nha bj 6 nhiém séng hai s& dung tu
dién. Viéc dat tu bu nang cao hé sb cong suat cosg co thé giam
tbn thét trén lwéi dién & 50 Hz va do song hai. Bai bao xay dung
phwcng an tinh toan ton that trong hé thong cung cap dién toa nha
& tan sb 50 Hz, ciing nhw & cac tan sb song hai gay ra, str dung
phuwong phap tinh toan séng hai trwc tlep c6 xét cac phwong an
dat tu d& danh gia tac dong cla tu dén ton that do séng hai. Bai
bao st dung mot lwdi dién toa nha thuc té tai Viet Nam va tham
khao sb liéu vé phat thai séng hai kha I&n clia cac thiét bj dién sinh
hoat nhw mot cadnh bao véi tinh trang séng hai trong lwéi dién cac
toa nha tai Viét Nam.

T khoa - t6n thét dién nang; chat luong dién ning; séng hai; tu
dién; hé thong cung cap dién tda nha.

1. Gi6i thi¢u

Song hai 14 hién tuong chat lugng dién ning gay ra
boi su bién dang cua dang song dong dién hay dién ap
luédi dién, co tan s6 bang boi sd cua song co ban. Hé
théng cung cép dién (HTCCD) trong cic tdoa nha hién
nay ngay cang c6 nhiéu phu tai phat sinh séng hai nhu
cac thiét bi sur dung inverter, cac dén phong dién... dan
dén gia ting ton that cong suit (TTCS) trén ludi dién,
gia ting phat nhiét trong céc thiét bi dung dién do song
hai, 1am cac thiét bi bao vé lam viéc mét chon loc, giy
sai s6 cho cac thiét b do, qua tai cac hé théng tu bu cong
sudt phan khang [1].

Trong nganh dién Viét Nam hién nay, chua c6 nhiéu
nghién ctru dinh luong TTCS va ton that dién nang (TTDN)
do séng hai trong ca&c HTCCP c6 phu tai phi tuyén phat
thai song hai, trong khi van dé ton hao nay lai ngay cing
gia tang khi c6 nhiéu thiét bi gia dung sir dung céc linh kién
dién tu dugc st dung.

Bai b4o nay dad xay dung phuong phap danh gia dinh
lugng TTCS va TTDN do song hai sinh ra boi cac thiét bi
gia dung trong HTCCD. Bén canh d6, bai bao xem xét anh
huéng twong tac gitta cac tu bu ning cao hé sé cong suit
COS¢ cua phu tai tdéa nha véi TTPN do séng hai, ciing nhu
tac dong ctia song hai co thé gy qua tai tu dién.

N6i dung ciia bai bao bao gdm xay dung cach tinh toan
TTDN 6 tan s6 co ban (50 Hz) cho HTCCP toa nha va
TTBN ¢ tét ca cac bac song hai, véi ddi twong tinh toan 14
mdt tda nha chung cu. Viéc tinh toan trén day duoc thuc
hién trén MatLab, bao gdm tinh TTDN ciia HTCCD trong
toa nha & tan sb 50 Hz, tinh TTPN trong HTCCP va gia
tang tiéu hao dién ning trong cac thiét bi ding dién do song
hai, xem xét tdc dung cta tu bu ning cao hé¢ $6 cong suét
dén TTDN do séng hai trong HTCCD ciing nhu anh hudng
clia song hai dén céc tu bu nay.
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2. M hinh tinh ton thét dién ning

Hai bai toan chinh dugc xem xét trong bai bao nay la
tinh TTDN ciia HTCCPD ¢ tan s6 50 Hz va ¢ tan sb song
hai dé tir 46 danh gia tac dong cua song hai dén gia ting
TTDN trong HTCCD, ciing nhu tac dong cua tu bu cose
dén TTDN do séng hai.

a) Vé viéc tinh todan TTPN, TTPN dugc tinh toan & tin
s6 co ban tic song hai bac 1, S0Hz va TTPN 6 cac bac song
hai. HTCCD toa nha dac trung c6 dang hinh tia gém may
bién 4p (MBA) phan phdi va ludi ha ap cép dién dén cac phuy
tai, duoc gia thiét co dang do thi phu tai (BTPT) dién hinh
cua phu tai sinh hoat. TTDN dugc tinh dya trén DPTPT dién
hinh [1, 2]. Tu DTPT ngay dién hinh, ta xac dinh duoc cong
suat (mg véi timg khodng thoi gian khac nhau. Tir d6 tinh
toan trao luu cong suat, dua ra két qua TTCS luéi dién tuong
ung véi khoang thoi gian cua DTPT. Viéc tinh toan TTBN
s& tinh tong TTCS trén MBA va duong day theo cong thirc:

AA; = [T AP() = XL, AP, At )
Trong do:
AP;: TTCS cua phan tir trong khodng thoi gian At;;
T: Chu ky thoi gian cua DTPT;
TTBN cuia toan ludi dién s& dugc tong hop nhu sau.
AA = 31t AAy; + 308 (AAg; + AAgg;) 2
Trong d6:
nL, ne: SO nhanh dudng day va sé nhanh MBA;
AALi: TTDN ctia duong day thir i;
AAgj VA AAggj: TTDN c0 tai va khong tai cia MBA tht j.
b) Vé tinh todn ludi dién & tan sé song hd{, bai bao st
dung phuong phdp phén tich song hai tryc ticp [4], trong

do6 cac phan tur trén ludi dién duge mé phong theo mé hinh
thong s6 tap trung & tin sb ctia song hai.
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- Cac mo hinh tinh toan:
May bién 4p: Zg, = Rgvh + jXg.h 3)
Puong day co tinh dén hiéu rng bé mat:
0,646.h? .
ZLh = RL [1 + W] + ]XLh (4)
Phu tai thy dong:
u2.103

(0,1h+0,9).P [, kV, kW];

ha

U2.103

Xh = Gihro90

[, KV, kVAI] ®)
Tu dién:
—hLX, = —j U2
ch - =) hQC
- M6 hinh téng dan nut & tan sé song hai:

(6)

Viéc tinh dong dién song hai trén cac phan tu tai dién
dugc thuc hién theo phuong phap phén tich truc tiép [3] sir
dung ma tran téng dan nit & tin sé song hai:

[In] = [Yn] x [Vh] ()
Trong d6:
[Yn]: Ma tran [n x n] tong dan hé thong tai tan s h.
™ Vhi Vhii - Yhin 7]
[Yh] = yhil e yhii yhin (8)
- yhnl yhni yhnn -

yhii: Tong dan twong hd giita nut k va i & bac h (tong
dan cta phan tir ludi dién noi gitta nut k va i).
1
Zi
Zyki: Tong tré nhanh gitta nat k va nit i ¢ bac h.

Yiki~

Yhii: Tong dan riéng cuia nut i tai bac h (tong dan ctia cac
phan tur ludi dién ndi voi nut i va tong dan cua cac tai thu
dong ndi vao nut i) s& bang tong cac tong dan nhanh ndi
vao nut i.

[In]: Véc-to [1xn] 1a ngudn dong dién & bac séng hai h
clia n nut, cac nit khong c6 tai sinh song hai 1dy gia tri bang
0. Céc nut c6 tai sinh song hai thi lay gia tri dong dién &
bac song hai h.

[Vh]: Véc-to [1xn] dién ap nit & bac song hai h.

Viéc tinh todn TTCS cua ludi dién & bac song hai h
duoc lap trinh trén Matlab bao gém tinh toan dién ap cac
nuat & bac song hai tir (11) bang phuong phép khir Gauss va
suy ra dong dién trén cac nhanh cua ludi dién & bac song
hai h, tir @6 rat ra TTCS ung cac nhanh va tai thy dong véi
bac song hai d6. Trong phan nay, ma tran ngudn dong song
hai bom vao luédi [In] dugc xdy dyng cho tung thoi doan
ung véi DTPT cia cac phu tai phat song hai. Viéc tinh
TTDN cua ludi dién & bac song hai h dugce thuc hién theo
(1), trong d6 vai TTCS cuia ludi dién ¢ bac song hai h dugc
tinh nhu trén cho tung thoi doan tng véi BDTPT cuia cac
phu tai phat séng hai.

Nhap s6 liéu lu6i dién, nhap két
qua tinh dong dién tai & f = 50Hz

Tinh thong s6 ludi va phuy

Nhap bac !
tai theo bac song hai h

séng hai h

Gy
ket qua

A\ 4

Tinh toan [Yn] va [In]

A4

song hai h

Tinh TTDN 6 bic |¢

Chuong trinh con dung
khtr Gauss dé tinh [Vi]

Hinh 1. So d@6 khéi tinh todn TTPN do séng hai gdy ra trong HTCCD

3. Két qua nghién ciru

Tinh toan TTPN do séng hai gdy ra véi HTCCD toa
nha NO7-B3 gdm 18 ting, mdi ting 14 can hd, véi DPTPT
ngay dién hinh chia 1am 2 mua (dong va hé).

a) S6 liéu ludi dién: HTCCP ciia toa nha NO7-B3 lay
dién tir TBAPP va cp dén ta phan phdi dién chinh TPP-C.
Ludi ¢6 dang lién théng dén cac tii phan phdi cum ting
TPP-CT rdi dén tii phan phéi timg tang TPP-T nhu Hinh 2.
Sé liéu ludi dién duge cho trong Bang 1.

b) S6 liéu phu tai: Cac s6 lidu dudi day vé phu tai dién
hinh cho 1 can ho. Phu tai chiéu sang dugc danh gia dua
trén dién tich chiéu sang va yéu cau chiéu sang theo Quy
chuén QCVN 09:2013/BXD. Piéu hoa dugc danh gia theo
dién tich st dung. Ngoai ra, con mdt ti lanh, mot TV va
mot may tinh dé ban.

TPP-C TPP-CT TPP-T
ACKSOE-1225 Ting1
A(IX9SHE- x50 ACKSO4E-1x25 Ting2
4Cx50+E-1x25 m 3
4Cx50+E-1x25 ms 4
TBAPP | 4(1x95)+E-1x50 4Cx50+B-1x25 Thng 5
oy ACSMHE-1x25 Thag6
2dx300) = = =
Ting 16
1800KVA 4(1x95E-1x50 4Cx50+E-1x25 ﬂlll 17
ACx50+E-1x25 'l'!]lg 18
TBAPP Téi TPP-C TPP-C d&n TPP-CT TPP-CT d&n TFP-T
| Chida dai L0 (m) Chidu di L1 (m) Chifu di L2 (m)

Hinh 2. So dé phan phdi dién tda nha 18 tdng
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Bing 1. S6 liéu luéi dién

buong day TBAPP
) R X 22/0,4 kV;
Nhanh | F (mm? ' ’
™) | @ikm) | @km) | 1800kvA
LO 4(1x300) | 0,0601 0,0704 APo = 2,8 KW,
L1 4(1x95) 0,1930 0,0782 APN =18 kW,
L2 4(1x50) 0,3870 0,0832 | lo=1%, un=6%
Bing 2. Thong s6 tdi gdy séng hai ciia mét can hé
Thongsé | Pén | Diéu hoa Tivi | Tulanh| PC
P(KW) 0,7 15 0,08 0,1 0,2
[Ja0) 0,6 0,98 0,66 0,6 0,53
0-6;
Thoi gian | 18 - : 11-13;
, 11-13; | 0-24 | 19-23
sirdung (h)| 23 18 - 24 18-24
Kat 0,9 0,8 1 1 1

DTPT dién hinh duoc xdy dung cho ting can ho nhu
Hinh 3. Phu tai mot nat (tu dién tang 1 - 18):
Py = Kgr. 14. Py (b€ s6 ddng thoi K = 0,63 theo IEC).

kW (kW)
(1 ) mia he
258
238 mia d6ng
1.68}-
16 1=
108

R TR T E = :
131819 24 0 6 1113 18192324
Hinh 3. BTPT dién hinh ngay hé va dong ciia mét cin hé
€) Tinh TTPN véi séng co bdan (50 Hz): St dung
phuong phap tinh toan TTDN theo DTPT dién hinh nhu da
néu & Muc 2, két qua tinh dugc nhu sau:

Bidng 3. TTCS cia HTCCP toa nha theo
ting khodng thoi gian véi ngay mua dong

Thoi gian (h) | 0-11;13-18;23- 24 11-13
AP(W) 3.060,23 4.150,48
Thai gian (h) 18-19 19-23
AP(W) 21.132,27 30.502

Bdng 4. TTCS cua HTCCD tda nha theo
ting khodng thoi gian véi ngay mua he

Thoigian (h)| 0-6;23-24 | 6-11;13-18 | 11-13
AP(W) 21.932,65 3.060,23 24.507,63
Thoigian (h)|  18-19 19-23
AP(W) 53.557,80 66.922,04

d) Tinh TTPN do song hai: Xay dyng ma trén [ly] cho
ting bac song hai. Vi y nghia canh bao van dé TTDN ciia
ludi dién do song hai tir cac thiét bi sinh hoat, bai bao tham
khao phd song hai cua cac thiét bi sinh hoat nhu dudi day

Bing 5. Phé song hai %l ciia cdc thiét bi [5]

Phuy tai I3 Is l7 lg l11 l13 l15
DPén 65 | 65 | 63,7 | 638 | 615|603 | 709
Piduhoa| 38 | 48 58 14 | 43 | 95 | 45
TV 92 | 82 | 75 | 63 | 51 | 40 | 28
Talanh| 61 | 47 | 11 | 71 | 71 | 51 | 32

PC |528|435 | 316|193 | 84 6 5

Tir DTPT sir dung ciia cac thiét bi phat thai song hai
cho ¢ Bang 2, ung vdi tung khoang thoi gian trong DPTPT
ngay dién hinh (Hinh 3), dong dién song hai (mg véi timg
bac séng hai h s& dugc tong hop cho timg nit tai (ti phan
phdi tang). So do ludi dién toan nha trong tinh toan séng
hai c6 dang Hinh 4 g véi cac phan tir ludi dién ¢ Hinh 2.

Z19n 9 :
- @ Tng
ZLih 4 . 10 oo
z - L < Ih11
]h+ { 2 onp
p Zmn 4 :i @ I3
. { « Ih14

I Zgp[] - o %
v Sy s
} 8 2 5 In2s
Tl . < Inog

Zigh| |

Hinh 4. So' @6 HTCCD téa nhd 6 tin s6 séng hai chira c6 tu

Luu ¥ thém 1a cac phu tai thu dong 6 ti phan phéi chinh
(TPP-C) Zioh mo6 ta phu tai thang mdy cua toa nha. Cac phu
tai thu dong ¢ tu phan phdi cum tang (TPP CT) la chiéu
sang hanh lang cic tang trong toa nha. Ap dung phuong
phép tinh toan song hai nhu da néu trong Muc 2 véi trinh
tu nhu sau:

- Vi ting thoi gian st dung dién ctia phu tai cac can
ho (Hinh 4), x4c dinh cac tai phat sinh song hai dé xay dung
ma trdn ngudn song hai [In].

- Tinh toan dién ap song hai theo (7) va TTCS do séng
hai cua ludi dién va gia tang ti€u hao dién nang (phat nong
phu) ¢ phu tai nhu da néu trong Muc 2.

- Lap lai hai budc trén cho céac thoi gian khac nhau. Tu
d6 tinh TTDN do song hai cho ngay dién hinh mua hé va
mua dong dé cudi cing tinh TTHN hang nam.

e) Phdn tich gidi phdp giam TTPN do séng hai bang tu
dién: Ty bu duoc lap 0 cac cong trinh dé bu cong sut phan
khang nang cao hé sO cong suat cia phu tai 1én dén tri s6
yéu ciu cua bén cap dlen Vi phu tai la toa nha NO7 B3
gia thiét dé nang hé sd cong suét cose dén tri s6 yéu cau
(gia thiét bang 0,93), ta chon dung luong bu Q. = 360
kVAr. Tuy nhién, viéc xudt hién tu bu cling s€ anh hudng
dén TTBN do song hai trong HTCCP toa nha. Bai béo nay
xem x¢ét hai trudng hop 1a tu bu tap trung Q¢ (Hinh 5) va tu
bu phan tan dén cac ti cum ting Qe dén Qes (Hinh 6).

Z19n 9 "

— & Tho
ZL'lh 3 — 0o Th1o
— U Sy
;;4 — :: < i
} = = Th13
— 1 « Ih14
{ 24 = Inoa
8 — 25 @ Izs

26
Zuh = Inzg
v

Hinh 5. So'd6 HTCCD toa nha & tan s6 song hai thém
tu bu tdp trung tai tu phdan phoi chinh TPP-C
Viéc phan phéi cac Qe - Qus dua trén nguyén tic vira
dam bao cosg cua toa nha theo yéu ciu, vira giam ton that
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& tan s 50 Hz. Két qua phan phdi Qe - Qes nhur Bang 6.

An

ZLh 0 b
{ = In1o
I'/' 11 i1

Qel -i- Ztlh 12 .
+ < In12
1 @h Z;mhz% /f —-— . < I3
1 , Z.a” ‘ 14 Thid
'[ Zion v ¥ A Ino4
8 25 Thos

26 -

I
Qo6 Zigh = h26

Vo3

Hinh 6. So @6 HTCCD toa nha & tan s6 song hai thém tu bi
phdn tan tai cdc tu nhom tang TPP-CT
Bing 6. Phdn phéi dung lieong bit CSPK

Nhanh 2 (3-8) | Nt | Qi (KVAr) | Qui (KVAN) |  Ci(F)
n=00019Q | 3 3718 141 0,0093
r»=0,0033Q | 4 3718 82 0,0054
rs=0,0054Q | 5 3718 50 0,0033
r=0,0075Q | 6 3718 36 0,0024
rs=0,0097Q | 7 3718 28 0,0018
re=0,0116Q | 8 3718 23 0,0015

T tri sb dung lugng tu bu, ta tinh dugc cac tri s6 dién
dung cua ty bu theo cong thirc sau, véi f= 50Hz:

c=—X 9)

= 2
2mtfUg

Tir 46, tong trd cia tu bu & tan sd song hai duge tinh
theo cong thirc sau:
1
ch™ oath.C
Dbi v6i b tap trung, ta tinh duoc C = 0,0237F.
Dbi v6i bu phan tan, két qua duoc cho trong Bang 6.

(10)

Dua vao mé hinh luéi dién & tan sb song hai, ta tinh
toan dugc TTCS va TTPN nhu & Muc 3d. Két qua duogc
cho trong Bang 7 va 8 vdi hai bac 5 va Bang 9 va 10 véi
cac bac song hai.

Bdng 7. Dong dién cac nhanh khi co hodc khong co tu bu

trong thoi gian tu 19 - 23h (vi du séng hai bdc 5)

& cac phu tai so voi khi chua 1p tu. D6 1a do cac tu s& hit
bdt song hai va giam song hai chay vao phu tai.
Bidng 8. Dong dién tdi khi co hodc khéng co tu bu trong
thoi gian tu 19-23h (vi du song hai bdc 5)

- | Dong dién nut Déng dién vao nit tai (A)
Nut < . : —
(A)chualap ty | Lip tu thp trung | Lap tu phén tan
1 0 0 0
2 179,69 104,96 101,3
3 1,74 0,99 1,01
4 1,75 0,98 1
5 1,77 0,97 0,98
6 1,79 0,95 0,97
7 1,81 0,94 0,96
8 1,83 0,92 0
9 0 0 0
26 0 0 0

Nhin lai Bang 8, dong dién tai cac nut tai tai vi tri lip
tu giam di rat nhidu so v6i chua lap tu. Didu d6 duoc giai
thich la do dong dién song hai da bi thu hit vé phia tu bu
nén s€ it chay vao cac phu tai hon.

Bidng 9. Bdang so sanh TTCS trén ludi dién khi co hodc khdng co
tu bu trong thoi gian tir 19 - 23h

Béc song Tén that cong sudt trén duong day (W)
hai Khdng ¢ Lép tu tap Léip tu phan tan
Bac 3 59,8 78 75
Bac 5 72,6 49,5 49,7
Bac 7 97,1 59.4 59,5
Bac 9 454 25,3 25,3
Bac 11 86,2 44,6 447
Bac 13 414 20,2 20,2
Bac 15 49,2 23,1 23,1
Téng 452 300,4 297

Bing 10. Gia tang tiéu thu cong sudt & phy tdi khi c6 hodc
khong co tu b trong thoi gian tir 19 - 23h

Dong dién Dong dién nhanh (A)
Nhanh nhénh (A) Lip tu tap Lip tu phan

chua lap tu trung tén
1-2 1.366 1.102 1.104
2-3 198 196 196
2-4 198 196 196
2-5 199 196 196
2-6 199 197 197
2-7 200 197 197
2-8 199 197 197
3-9 65 65 65
8-25
8-26 66 66 66

D@ dang nhan thiy khi lp tu thi TTCS do séng hai trén
duong ddy giam gin mot nira so v6i chua lap tu. Bu phéan
tan s& giam TTCS hon bu tap trung. Khi lap ty tip trung va
phén tan thi giam dang ké viéc gia ting tiéu thu cong suat

Bic song Gia tang tiéu thy cong sudt trén tai (W)
hai Khéng co tu | Lip tu tap trung | Lép tu phan tan
Béc 3 4,93 58,9 52,8
Bic 5 13,6 4,62 4,33
Bac7 29 1,86 1,78
Bac 9 17,9 414,89 400,35
Bac 11 40,7 458,70 446,04
Béc 13 218 144,49 141,77
Béc 15 27,8 122,63 122,72
Téng 150,6 66,6 60,1
AP (kW)
120
O Khéng lip
1007 HLép tu thp tung
20 B Lip m phin tan
60
40 -
20 4
0 ,
Bac3 Bac5 Bac7 Bac9 Bacll Bacl3 Bacls

Hinh 7. Biéu d6 téng hop TTPN trén heGi dién
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Bing I1. TTDN trong cdc truong hop lrvs (A)| 5.402 [2.102|1.223 | 659 | 521 | 408 | 341
Ton thitdiénnang | Khi chua | Lap tu tap | Lap tu phan Irms/ 1
hang nim lp tu trung tAn (%) 330 334 | 328 | 318 | 314 311 309
TTDN duong day (MWh) | 667 446 442 Tir d6 kiém tra tiéu chuan vé qua tai tu dién do song hai
Gia tang tiéu thy dién 233 99 89 theo IEC 60831-1, cac tu déu chi chiu qua tai rat nang va
néng & phy tai (MWh) ; 4 nav ciine 13 5 20 ha 3 clia S i ddi
. tinh todn nay ciing la sy canh bao hiu qua ctia song hai doi

T6m lai, két qua cho ta thiy, khi 1dp tu bu thi gia ting
ti€u thu dién ndng giam di ddng ké ma it phu thudc vao
phuong an lap tu bu. Con TTDN trén duong day, khi lap tu
thi TTCS trén dudng day cling giam tdi 33% so v6i khong
lap tu va cling it phy thugc phuong an lap ty.

f- Tinh toan lai dong dién qua tu dién khi co song hai

Tir két qua tinh toan trao luu cong sudt & tan sb song
hai, ta tinh dugc dong dién cia tirng bac song hai chay vao
tu theo cong thirc sau:

IC.h = UC.h X 2T[fh X C (11)

Trong d6, Ueh la dién ap tai vi tri ddt tu bu ¢ bac song hai h.

Tu d6 tinh duge tri sd hiéu dung cua téng dong dién
chay vao tu bu

Irms = V121 + Xh=z [en (12)
Ciing nhu mic d6 qua tai Irms/li. Két qua duoc cho
trong Bang 12 sau day:
Bdng 12. Bdang danh gid dong dién qua tu trong
hai truong hop bu co xét song hai

P/an |Tép trung Phan tan
Nat bu 2 3 4 5 6 7 8
C(10°F)| 23,7 93 | 54 [ 33| 24 18 15
11 (A) 1.637 | 629 | 373 | 207 | 166 131 110

Ucs 190 183 | 183 | 183 | 184 | 185 | 185

les 4232 |1.571] 933 | 518 | 416 | 330 278

Ucs 49 49 50 49 | 48 48 47

Is 1.834 | 709 | 416 | 226 | 179 | 140 | 116

Ucr 29 30 30 28 28 26 25

I7 1530 | 617 | 356 | 187 | 145 | 110 88

Ucs 13 14 14 12 13 11 10

lg 878 373 | 210 | 105 | 78 56 43
Ucaa 13 14 14 12 11 9 7
l1 1.076 492 | 267 | 124 87 57 40
l13 683 346 | 179 74 47 28 21
Ucis 7 8 8 69 5 4 3
Ucis 6 8 8 5 3 4 5
lcas 696 409 | 198 |189| 39 32 40

v6i cac tu bu trong ludi dién bi 6 nhiém séng hai.
4. Ket luin

Hién nay, viéc st dung ngay cang nhiéu cac thiét bi
dién tir c6 thé phat sinh song hai ngay cang nhiéu trong
ludi dién sinh hoat, dac biét tai cac toa nha khi mat d phu
tai ndy kha cao. Tuy nhién, chua c6 nghién ciru dinh
lugng cu thé tai Viét Nam. Bai bao nay nhu mét vi du
xem xét hiéu qua tu bu CSPK trong hé théng dién lam
giam TTDN do song hai gdy ra. Bai bao da xay dung duoc
quy trinh st dung phuong phap phan tich song hai truc
tiép nham dinh lwong TTDN, va dua vao cac vi tri lip tu
bu dé danh gia TTPN. Két qua mé phong tinh toan cho
thay TTDN do song hai gdy ra hang nim 1a 667 MWh.
Bai bao ciing xét s ¢ mat tu bu cose véi hai kich ban
b6 tri vi tri trong moé phong tinh toan lai trao luu cong suit
va TTCS c6 két qua giam di rdt nhidu. Hiéu qua giam
TTDN do song hai cua ty bu ¢ thé thay d6i khi quy mé
va két cdu luéi dién toa nha thay ddi, phu tai cia toa nha
it nhiéu thay ddi phat thai song hai. Tuy vay tic dung cua
song hai c6 thé gy qua tai nang. Bai bio nhu mét vi du
minh hoa tt cho hiéu qua giam TTBN do song hai, khi
gia thiét phu tai ciia toa nha c6 mirc phat thai song hai 16n.
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