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TOI UU HOA LICH TRINH SU DUNG TAI PIEU HOA KHONG KHi
TREN CO SO CAC BO TONG HQP TAI

Ha Thanh Tung
Truong Pai hoc Ky thudt Cong nghiép - DH Thai Nguyén

TOM TAT

Bai bao nay thiét 1ap mo hinh t6i uu hoa lich trinh sir dung niang lugng cua tai diéu hoa khong khi
(Air Conditioning Load, ACL) trén co s& cac bo tong hop tai (Load Aggregator, LA). M6 hinh LA
¢6 xét dén chién lugc bu dip chi phi (bu dép tng nhu cau) cho ngudi sir dung, yéu tb nhiét do va
mé hinh xéac suét cua dién gi6. Ham muc tiéu ciia mod hinh 1a téng doanh thu tdi da ciia LA c¢6 xét
dén cac rang budc vé nhiét do, bién dong dién gio, gii han cong suit hé thong va han ché chi phi
(doanh thu ctia bo tong hop tai). Két qua tinh toan mo phong cho thidy mé hinh t6i wu dé xuat dem
lai loi ich vé& mit kinh té va cai thién dang ké cac duong dic tinh tai trong hé thong.
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OPTIMIZING THE USAGE SCHEDULE FOR AIR CONDITIONING LOAD

BASED ON LOAD AGGREGATOR

Ha Thanh Tung
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ABSTRACT

This paper constructs the model to optimize the usage schedule air conditioning load (ACL) based
on load aggregator (LA). The LA model takes into account cost compensation (demand-
compensation) strategies, temperature factors, and wind power probabilities. The model's objective
function is the maximum total revenue of LA, considering the constraints on temperature; wind
power fluctuations, system capacity limits and cost constraints (load aggregator revenue). The
simulation results show that the proposed optimal model brings economic benefits and
significantly improves the load characteristic in the system.
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1. Pat van dé

Trong nhitng nim gan ddy, ngudn phan tan
(Distributed Generation, DG) nhu nang
lwong gid va cac thiét bi quang dién str dung
nang lugng tai tao dé phat dién da dugc phat
trién manh mé trudc nguy co can ki¢t va thiéu
hut nghiém trong cia cac dang nang lugng
hoéa thach. Tuy nhién, ning lugng dau ra cua
DG do phu thudc rat 16n vao khong gian va
thoi gian nén thuong bién dong va gian doan
manh, gdy nén tic dong khong nho dén ludi
dién [1].

Sy xuét hién ctia cong nghé ning lugng thong
minh di d& xuét cac giai phap moi dé giai
quyét cic van dé vé tiéu thu ning luong tai
tao. La mot phén quan trong cua ludi dién
théng minh, cong nghé ning luong thong
minh c6 thé ting cudng hiu qua viée trao ddi
va tuong tac thong tin, nang lugng va kinh
doanh gitra Iuoi di€n va nguoi dung [2]. Loai
hinh nay d& dang nhan ra sy thay d6i phu tai,
kiém soat tot, phat hanh va thanh toan hoa
don tién dién nhanh chéng.

Piéu khién phu tai 1a mot trong nhimg giai
phap st dung tiét kiém va hiéu qua ning
luong. Van dé dit ra khi trién khai md hinh
diéu tiét tai chinh 1a phan ung & phia ngudi
dung. Mot giai phap duoc dua ra trong nhiing
nim gan day la sir dung cac bd tong hop tai
(Load Aggregator, LA) [3]. LA don gian la
mot t6 chirc bén tht 3 doc lap, co thé tich hop
va diéu tiét théng nhét giita phu tai va nha
cung cap 1a cac cong ty dién luc [4].

Mot trong nhitng ddi twong phu tai ma LA
huéng dén ap dung chinh 1a diéu hoa khong
khi (Air Conditioning Load, ACL). Trudc hét,
ACL chiém ty 1& cao trong nhu cau tiéu thu
dién ¢ khu vyc dan cu. Trong giai doan cao
diém, ACL co thé chiém dén 40% tong tai
dan cu va ty 1é nay c6 xu hudng ting dan déu
theo nam [1]. Cam nhan cia ngudi dung vé
nhiét do trong nha c6 mot khoang nhiét do
khong nhay cam nhat dinh [5]. Khi nhiét do
trong nha thay ddi ¢ khu vuc nay, su thoai

mai cta ngudi dung khong thay ddi dang ké
[6]. Hon nita, ACL ¢6 quan tinh nhiét, va toan
b6 diéu hoa khong khi va toa nha ¢ thé dugc
coi 1a mot thiét bi du trir nhiét, giup diéu
chinh ACL trong thoi gian ngan.

Hién nay, c6 rat nhiéu tai liéu v& md hinh hoa
va 1ap ké hoach van hanh déi voi ACL: [5] da
dé xuat mot mo hinh luu trir nang lugng o
cua ACL va phan tich kha nang max cua luu
trir nang lugng xem xét cac dic diém thoai
mai cua co thé con ngudi; [7] P& xuit mo
hinh héa ACL trung tdm va phuong phap triét
tiéu su bién dong cua dién gid; [8] phan tich
phuong phép giam ACL trung tim va cac yéu
td anh hudng; [9] da thiét 1ap mot md hinh tdi
wu hoa da muc tiéu nham tdi uu héa hoa don
tién dién va sy thoai mai ctua nguodi ding
thong qua ACL va dé xuét giai phap dé dbi
pho voi sy khong chic chin cua nhiét do
ngoai troi.

Nhin chung, mé hinh tbi vu cia ACL thuong
4p dung phuong phap diéu khién budc hoic
diéu khién nhiét d6 khong d6i. Cac phuong
phap nay khong thé khai thac triét dé tiém
ning cia ACL. Hon nita, chién lugc bdi
thuong dbi véi nguoi dung hién tai thuong
duoc xac dinh theo tinh huéng loai bo truc
tiép tai ma khong thé phan anh chinh xac tac
dong dap tng nhu cau dbi véi ngudi dung. Do
do6, bai bao nay dua trén nghién ctru mé hinh
thay d6i nhiét do cua ACL tién hanh xem xét
chién luoc gia dién theo thoi gian thyc trén thi
truong dién, dong thoi dé xuat mo hinh van
hanh t6i wu dé kiém soat tai diéu hoa cia LA
c6 xét dén sy tham gia cua dién gio. Chirc
nang muyc ti€u cua md hinh nay 1a lgi nhuédn
tdi da cta LA, c6 tinh dén cac rang budc vé
nhié¢t d0 moi truong va sy dao dong ning
lugng tai tao, v.v., nham thuc déy viéc ti€u
thu nang lugng tai tao trong ludi dién.

2. Mo hinh va lgi ich ctia LA

2.1. Céu triic

La mot mét xich quan trong, LA phai duy tri
lién lac diy du giita cong ty dién luc (cung
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cap dién) va nguoi str dung dién dé c6 duogc
thong sd tai thay ddi theo thoi gian thuc,
thong tin gia dién va trang thai kiém soat tai
linh hoat trong diéu kién thi truong dién nham
1én ké hoach van hanh cho chién lugc kiém
soat tiép theo. CAu truc cia hé théng duogc
gi6i thidu nhu hinh 1 [10].
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Hinh 1. Cdu triic ciia LA
LA s& thu thap thong tin can thiét cia ACL
phia ngudi dung [11] theo thoi gian thyuc dé
1én ké hoach van hanh. Pong thoi, LA giam
sat nguén dién tai diém két ni gitra ludi dién
cuc bd va ludi dién cép cao hon trong thoi
gian thyc va co thé danh gia 1gi ich cua viéc
cit giam phuy tai dinh va san bang dd thi phu
tai.
2.2. Chi phi mua dién va lgi ich ban dién
Chi phi ctia LA cha yéu bao gdm chi phi mua
dién (bao gdm chi phi van hanh) va chi phi
boi thuong cho nguoi dung. Trong thi truong
dién, chi phi LA mua dién tir hé thong phu
thudc vao chi phi phat dién, truyén tai va phan
phéi cua ludi dién. Trong d6, chi phi phat
dién cha yéu phu thudc vao dic tinh tiéu thy
clia may phat [12]. Theo dic diém tiéu thu
may phat dién thong thuong, muc tiéu thu
nhién liéu ddu vao cua thiét bi phat dién va
nang luong dién dau ra 1a ham béc hai, cu thé
la[13]:

CfueI(Lt):aLf—’_bLt—i_C (1)

Trong d6: Cy (L) 14 chi phi phat dién tai thoi
diém t, a, b, c 1a hé s6 dic tinh tiéu thy nhién
lidu cia méay phat. Néu tinh dén chi phi truyén
tai va phan phdi, tong chi phi mua dién cua
LA duogc xac dinh nhu sau:

CLA(Lt):é'Lf"‘BLt 2

C6 thé thay tir cong thuc (2), gia dién thi
truong duoc LA chép nhan ty 1& thuan voi
murc tai [13], cu thé:

p(L)=—2=al 46 (3)

Luu y rang d6i voi gia dién duoc LA mua tir
nguén dién phan tan, bai bao ndy sé dua trén
gia dién lugi théng nhat, thuong 1a 0,06
USD/kWh [12], [13]. Doanh thu truc tiép cua
LA chu yéu dén tir cac khoan tinh chi phi dién
cua nguoi dung. Phuong phép tinh todn doanh
thu tryc tiép nhu sau:

RLA(Lt):Lr'Ct (4)

Trong do, R, (L[ ) 1a tong chi phi dién tuong
g v6i cong suat Lt cua LA va gia dién, ct la
gi4 dién tai thoi diém t.

Gia thiét rang LA tinh gi4 dién khong ddi cho
ngudi dung, téng chi phi dién khi d6 vé co
ban s& git nguyén néu tong mirc tiéu thy dién
ctia phu tai khong thay ddi. Do do6, xét tai cac
thoi diém cao diém, san bang (1ap diy) do thi
phu tai ¢6 thé lam giam tong chi phi mua dién
dan dén lam ting tong thu nhap cta LA.

2.3. Chién lwgc béi thwong ddp trng nhu cau
cia ngwoi sw dung

Kiém soat tai tryc tiép can quan tdm dén muc
bdi thuong danh cho ngudi sir dung. Mirc bdi
thuong nay chi yéu duoc tinh toan dua trén
thong s cua tai [14] ma khong xét dén phan
mg thyc t& cua nguoi dung. Trong mot sb
truong hop, tai ¢ trong trang thai duoc kiém
soat nhung nguoi dung lai khong bi anh
huong boi cac yéu t tiéu cuc twong ung.
Tuong ty nhu vdy, trong mot s truong hop
tai cua ngudi ding khong duge kiém soat boi
LA nhung nhiét d§ thuc té lai khong nam
trong giéi han tuong tng. Theo quan diém
clia ngudi st dung, can phai dwa ra mot mic
bu nhét dinh. Do d6 bai bao nay dé xuit mot
chién lugc bu kiém soat tai truc tiép dua trén
kinh nghiém thuc té ctia nguoi dung.
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Tai liéu tham khdo [15] stt dung khai niém
chi bdo cam bién nhiét (Thermal Sensation
Vote, TSV) dé do trai nghiém thoai mai cua
ngudi ding vé thay dbi nhiét do trong nha.
M&i quan hé gitta TSV va nhiét d6 trong nha
12 quan hé chtc ning tuyén tinh timg phan
(hinh 2):

A
Phicé:ot:nh

0.5 | )

0.1

| Nhiét d/°C
—~ ! [

Tmin Tlo Tcom Tup Tmax

Hinh 2. Hinh anh chirc nang chi bao cam bién nhiét

o

Trong hinh, T*va T 1a gi¢i han trén va
duéi cua vung nhiét d§ khong nhay cam cuia
nguoi dung, nghia 1a khi nhiét d§ trong nha
thay d6i trong pham vi niy, nguodi dung s&
khong c6 cam giac ro rang. Tva T™ 14
gidi han trén va dudi ctia nhiét do ma nguoi
dung c6 thé chiu duoc. Nghia la khi nhiét do
trong nha vuot qua gidi han nay, nguoi dung
s& c6 cam giac kho chiu. T°"d6 1a nhiét do
thoai mai nhat cho nguoi dung, nghia 1a khi
nhiét do trong nha & gia tri nay, ngudi dung
cam thiy thoai mai nhat.

Ham gia tri biéu quyét cam giac nhiét 1a mot
ham triru tugng vé nhiét do cua nguoi su
dung ACL trén co so¢ trai nghiém tryc quan
clia n6, vi vy chirc ning nay cé thé duoc st
dung lam tai li€u tham khdo cho viéc tinh
toan bu cho ngudi dung. Do ham gia tri biéu
quyét cam giac nhiét rat gan véi dudng cong
ham béc hai nén trong bai toan téi wu hoa, sir
dung ham bac hai dé biéu thi ham muc tiéu va
t6i wu hoa giai phap:

T
Com = Yk (T -T) (5)
t=1

Trong cong thirc trén, C®™1a chi phi bdi
thuong ctia nhom nguoi dung i trong giai
doan 1én ké hoach diéu khién tai diéu hoa,

T 14 nhiét do trong nha ctia nhém nguoi
ding i tai thoi diém t, T 14 nhiét do thoai
mai nhat ciia nhom ngudi ding i va nhom
k®™1a hé so bu, T biéu thi
tong sd thoi gian trong khoang thoi gian 1én
ké hoach.

3. M6 hinh ACL va dién gié

3.1. M6 hinh thay doi nhiét @ ACL

Anh huéng ciia ACL dén sy thay doi nhiét do
trong phong phu thudc vao céc yéu to nhu kich
thudc va cau trac, nhiét do ngoai troi va tham
chi 1a vi tri 1ap dat cua dieu hoa. M6 hinh mach
nhiét twong duong thuong dugc st dung ACL
gia dinh dugc trinh bay trong hinh 3 [6].

0o
|
Re
Rm
Ca T

Q — T
T |
1 -

Hinh 3. M6 hinh tai diéu hoa (ACL)
Trong d6: Q 1a cong sudt nhiét, C, la cdng
nhiét dung riéng cua khong khi, Re 1a dién tré
nhiét, T" 14 nhiét do & trong nha, Rm 12 thanh
phén dién tré nhiét cua chit rin, Cn 13 nhiét
dung riéng cta chat rin, T°" 4 nhiét d6 ngoai
troi. S 14 bién chi trang thai cua diéu hoa,
S=[0, 1] cho biét diéu hoa dang & trang thai
bat hodc tt.
Viéc do dugc nhiét d6 ngoai troi va cac thong
s6 khac ciia md hinh, phuong trinh vi phan
bac hai thé hién mdi quan hé gitta ACL véi
nhiét d6 trong nha duoc thiét 1ap nhu sau:

ngudi dung i,

T out

2Tin in in
CmRmCasz+ Cm+Ca+% dL+T—
dt . dt R,

out

Q+TR , s=1 ©6)
— e
out
Tl

Pon gian hoéa cong thuc (6), mdi quan hé
tuyén tinh gn dung giita nhiét do va thoi gian
¢6 thé tinh nhu sau [16]:
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- { T HI-4)TE 8 =0

ST +(1-&)TH -(1-¢)Q. /K, S, =1 (7)
Trong d6: T,"1a nhiét do trong nha tai thoi
diémt; T, T lan luot biéu thi nhiét do trong
nha va ngoai trdi tai thoi diém t + 1; & 1a hé s6

in

tan nhiét; Q, 1a cong suit lam lanh dinh murc

ctia ACL; K - h¢ s0 tan nhiét; St 1a bién thé hién

trang thai cQa ACL tai thoi diém t.

Viﬂ St ’12‘1 bién nhi phan, nén cdng thic (7) co

thé viét lai:

TtTl :é:Ttin _St (1_§)Qc / K +(1_§)Ttilit (8)

Gia thiét nhiét @6 ngoai troi khong thay doi

trong mot khoang thoi gian nhat dinh. Goi T,"

la gié tri nhiét d6 ban dau trong nha, khi do:

d =5, (1-£)Q. /K +(1-&)Tey 9)

Nhiét do trong nha tinh dugc theo dao ham:
T, =&T)" +d,

Tzin :{rlin +d2 :éngoin +§dl +d2

(10)
t
Ttin — élToin + Zglfidi
i=1
T"=E-D+T; (11)
Viét dudi dang ma trén:
-I—in — [Tlin ,Tzin o .-I—tin :|T (12)
T =[a e e ] (13)
D=[d,.d,,---d,]' (14)
1 0 0 0
E1 0 0
E=|¢ ¢ 0 (15)
: : : 0
51-1 51—2 é;t—3 1

3.2. M6 hinh di¢n gio

Hién nay, quang dién va nang lugng gio 1a hai
hinh thtc ning lwong tai tao chiém san luong
16n nhét. Trong s& d6, cong suét lap dit cua
nang lugng gid vuot xa quang dién, va muc
d6 dao dong cua no ciing 16n hon nhiéu so vai
pin quang dién [17]. Do d6, bai bdo nay st
dung nang lugng gidé nhu mot dai dién cua
ning luong tai tao dé mo hinh hoa va phan
tich mo6 phong [18].

PAu ra cua tuabin gi6 phu thudc vao gia tri
ctia toc d6 gi6 thoi gian thyc. M6 hinh dau ra
thuong duogc st dung cia tuabin gié duogc
trinh bay nhu hinh 4 [15]:

p4

Vei VR Veo V=
Hinh 4. Quan hé giita toc dp gid va ning lwong dau ra
Mo hinh x4c sudt cua toc do gié thuong ap
dung phan phoi Weibull:

p(v) = K(!JH e_@k (16)

Trong d6, P(v)1a ham mat d¢ xac suit clia
tbc do gio; € va kla tham sb ty 18 va tham sb
hinh dang cia phan phdi Weibull. V,;, V,, la
tbc do cat, Vqla toc do gid dinh mirc, P, la
cong suat dinh mic.

4. M6 hinh t6i wu ACL

M6 hinh toan dugc xay dung trén co s& ham
muc tiéu va cac rang budc, ham muc tiéu la:

minF = iik' (TI';1 _TiCOm )2 _ i(ltbase 4 ist,chi J -C,

i=1 t=1 t=1 i=1

T

+ zl:a(llbase _ thmd + z St,chij
t=1 i=1
~ . M

+b (Itbase _ thmd + z Stvchi j:|

i=1

(17)
Trong d6, 1 - tong cac tai khong kiém soat
(tai co ban) tai thoi diém t; P“™ - san lugng
dién gi6 tai thoi diém t; S.i- trang thai cia
diéu hoa thtr i tai thoi diém t; Q, - nang lugng
diéu hoa thit I; T 1a t(x)ngq thoi gian trong chu
trinh 1ap k€ hoach; M 1a tong s6 nhém ACL.
Rang budc todn hoc bao gom:
1) Han ché nhiét ¢ diéu hoa
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Trong quy trinh 1ap ké hoach, dé ngan nhiét
do dat khong bi chénh léch qua xa so véi
nhiét d6 t6i uu gdy anh huong dén nguoi
dung, diéu nay co thé khién ngudi dung tir bo
tham gia ké hoach théng nhét cia LA, nhiét
dd trong nha phai dugc gitt & muc chép nhan
duogc trong pham vi cho phép. Do d6, cac
rang budc ctia nod thé hién nhu sau:

-I—imin STin <T_max (18)

it = i
Trong d6, T™", T, - gi¢i han nhiét d6 min,
max cua diéu hoa tha i; T,7 - nhiét d¢ cta diéu
hoa thtr i tai thoi diém t.
2) Gidi han céng suit dwong day
Bién dong qua mirc ctia san luong dién gio sé
c6 tac dong bat lgi doi voi ludi dién. Do do,
cac rang budc doi véi cong suat dudong day
nhu sau:

i M
0< _thmd + Itbase +zst,chi < Pﬁrgax (19)
i=1

3) Rang bujc tong thu nhap (chi phi)

LA phai dam bao riang thu nhdp rong cua nd
16n hon 0 sau khi 1én ké hoach. Rang budc co
thé dugc thé hién nhu sau:

2
_i|:é£|tbase _ Rwind + ist,chij _ B(Itbase _ thind i
=1 i=1
M M T M
Z St,chi J:| - ZCiCOmp + Z(Itbase n z S[Ychi j -
i=1 t=1 i1

i=1

T .
7/2 lemd >0

t=1

(20)

Trong do, y 1a gia dién gié mua vao ctua LA.
5. M6 phéng va phén tich vi du tinh toan
Bai toan dit ra LA tién hanh diéu phdi cho
2770 may diéu hoa voi 80% nguoi dung da
tham gia vao du an. Thoi gian 1én lich diéu
phdi 12 40 phat, nhiét d6 ngoai troi khong doi
& muc 34°C. Trong thoi gian nay, cong suit
tiéu thu dién khi bat diéu hoa 1a 2,8kW, gi6i
han trén va dudi cta diéu chinh nhiét d6 trong
nha ctia nguoi dung 1a 27°C va 23°C, nhiét do
d& chiu nhét 1a 25°C. Cac hé sb gia ban dién

lan luot 14 19,8 va 452. Gia dién cho nguoi su
dung dién 13 0,103 USD / kWh. Céng suat t5i
da 2MW va hé sb chi phi bu nhi¢t 46 duogc l1a
0,0024 USD/°C cho mdi nhém may ACL. LA
thu thap tit ca cic tham s6 ACL cua ngudi
dung va chia chung thanh 15 nhém. Cac
thong s6 dic trung cua timg nhom dugc thé
hién trong bang 1. Tai trong co ban, tai ACL,
san lugng dién gidé va dudong cong tai trudc
khi tham gia diéu phdi dugc thé hién trong
hinh 5.

Dir lidu cho thdy, tai hé théng (net load) nho
hon 0 tai 1 ~ 7 phut, 19 ~ 25 phut va 38 phdt,
cho thiy dong cong suit luc nay chay nguoc
vé phia hé thong trudc né trong cac khoang
thoi gian nay. Néu tai khu vuc khong duoc
lap ké hoach diéu phdi t6i uu trong céc
khoang thoi gian nay, dién gi6 s€ khong duoc
khai thac tai chd, lam giam viéc str dung nang
luwgng phan tan.

Bang 1. Thong s6 nhém tdi diéu hoa

STT T'/C ¢  Q/K  S6hurgng/ nhém

1 2694 0958 39,38 136
2 2647 0,965 39,93 147
3 2458 0953 3526 112
4 2636 0,964 39,98 132
5 2473 0959 38,29 171
6 2550 0,952 35,08 198
7 26,17 0,955 36,17 133
8 2572 0,966 37,78 187
9 24,82 0969 4024 109
10 26,23 0,967 40,28 199
11 2555 0,955 3544 171
12 26,02 0,951 40,32 135
13 24,26 0,967 40,24 127
14 2325 0,961 37,41 115
15 24,77 0,969 39,30 144

10
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Hinh 5. Théng s6 phu tdi va dién gié trie khi
tien hanh dieu phoi tai
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Do d6, mé hinh t8i wu héa duogc dé xuét trong
bai viét nay dugc sir dung dé t6i wu hoa viée
1ap lich trinh ACL nham cai thién dudng cong
tai. Trong bai bdo nay, by gidi CPLEX cua
hop cong cu trong MATLAB dugc sir dung
dé giai bai toan t6i uu hoa. Két qua tinh toan
dugce thé hién trong hinh 6. Net load da dugc
cai thién. Vi cong suat hé thong 1a c¢6 gidi han
nén mic di coéng sudt cua duong diy dao
dong & mirc cao, n6 van dugc duy tri trong
mot pham vi nhét dinh.

2 1 p iy ~——u A I'”“"'l
A o) —riel - e -
1 AR Al 3
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Hinh 6. So sanh dac tinh tai

Bang 2 cho thiy gié tri toi da/ ti thiéu cua tai
hé thong tai cac thoi diém tuong tng véi cac
rang budc tai max duoc dua ra. Co thé thiy
trude khi t6i uu hoa, tai h¢ thong min 1a -0,94
MW, dong cong suat chay nguoc vé phia hé
thdng. Sau khi tbi uu héa, mac du phy thuge
va gi6i han cong suit hé thong nhung dong
cong suit s& khong giam va luén nhan gia tri
duong. Khi rang budc t6i da cong suat duong
ddy thay doi, cac gia trj tai toi da va toi thicu
tuong img cling s& thay dbi va thoi gian xuét
hién cac gia tri toi da va ti thiéu s& bi anh
hudng theo.

Bang 2. Dong cong sudt hé thong max/min

budc giéi han cong sudt duong diy khac
nhau, tong hop chi phi ciia LA duoc thé hién
trong bang 3.

Bang 3. Phan tich lgi ich chi phi cua LA

Doanh Chi phi

P™  thuban mua Chi phi bbi Thu
tie dién/USD  dién/USD thuwong/USD  nhip/USD

Trube 54933 24252 32,35 74,47
to1 uu

2MW 375,24 243,46 23,32 108,47
3MW 385,33 252,35 22,65 109,24
AMW 386,53 253,02 23,35 110,15
5MW 388,21 253,82 23,41 110,98
6MW 386,48 253,99 20,80 111,69

Cong T_hb'i Cong T_héri

P, max st gian suAt gian

e tuwong . twong

Max/MW {mg/pht min/MW {mg/pht

tTorlulfs 3213 2 10,940 3
2MW 1,998 38 0,016 21
3MW 2,910 40 0,075
4AMW 3,952 38 0,092
5MW 4,644 38 0,092 4
MW 5,052 40 0,109 22

Muc ti€u t0i wu cua bai viét nay la toi da hoa
lgi ich chi phi ciia LA trén co s¢ cac rang

Béang 3 cho thiy loi ich chi phi LA sau khi
tién hanh diéu phdi 16n hon nhiéu so véi thu
nhap truée d6. Khi han ché cong suit tdi da
cua tai tang lén, loi ich chi phi cling dugc cai
thién, nhung hi€u qua cai thién ndy khong
nhiéu. Trong thuc té, can xem xét tac dong
cua tai cuc dai 1én thiét bi va han ché i da
cong suat tai phu hop.

6. Két luin

Bai viét nay da dé xuit mot chién luoc kiém
soat tai diéu hoa trén co s LA c6 xét dén bu
chi phi cho nguoi st dung. Trong phuong
phap bu dap tng nhu cu cho phia ngudi
ding, bai viét nay dé xuit phuong phap bu
duya trén su thoai mai vé thé chat thuc té. Muc
tiéu ciia dap ung nhu ciu 1a dé t6i da hoa loi
nhuan cia b LA, dong thoi trén co s& cac
rang budc bién dong cong sudt duong day.
Két qua tinh toan cho thiy hiéu qua va tinh
kha thi cho hoat dong diéu phdi tai diéu hoa
st dung cac LA.

Két qua nghién ciru cta bai bao nay c6 thé
duogc ap dung véi cac dbi tuong phu tai khac
nhu xe dién va may nudc nong (co dic diém
tuong tu nhu ACL). Vi vay, viéc xay dung
mot hé thong diéu phdi tai thong nhat nhidu
loai hinh phu tai khac nhau can duge tiép tuc
nghién ctru va hoan thién.
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