P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

DANH GIA CHIEN LUGC HO TRO TAN SO
QUA HAI PHUGNG PHAP LUU TRU' PIN - VAN HANH GIAM TAI

ASSESSMENT OF FREQUENCY SUPPORT STRATEGY THROUGH TWO METHODS

OF BATTERY STORAGE - DELOADING CONTROL

Nguyén Hong Viét Phuong', Nguyén Van Tan', Nguyén Hiru Hiéu',

DOI: https://doi.org/10.57001/huih5804.2023.046

TOM TAT

Nang lugng tdi tao bao gém ndng lugng mat trdi mang lai nhiéu lgi ich
trong viéc giam ty trong nang lugng héa thach dang dan can kiét, bdo vé tai
nguyén va moi trudng khong khi. Tuy nhién, su tham nhap 6 mdc cao clia nguon
nang lugng mat troi dem lai thach thiic cho viéc van hanh va on dinh tan s6 hé
thdng béi tinh khong 6n dinh do phu thudc cac yéu t6 thdi tiét ciing nhu viéc van
hanh khong tham gia vao qua trinh hd trg quan tinh cda chinh ban than nguon
nang lugng nay. C6 nhiéu phuang phap ho trg tan s dugc dp dung, hai trong s6
d6 dugc dé xuat: St dung hé thong luu trir Pin va Van hanh giam tai - Deloading
control. Bang cach tao ra thém lugng cong sudt du trir d€ huy dong kip thi trong
trudng hgp mat can béng cong sudt tac dung, tir d6 gidp 6n dinh dugc tan s6. Hai
phuang phap da dap (ing dugc kha nang ho trg tan s6 dua trén danh gid va mo
phong thong qua phan mém Matlab/Simulink.

Tir khéa: PV, ludi dién siéu nhd, van hanh gidm tdi, diéu khién tdn sé, qudn
tinh ludi.

ABSTRACT

Renewable energy including solar energy brings many benefits in reducing
the proportion of fossil energy that is gradually depleting, protecting resources
and the air environment. However, the high penetration of solar energy presents
challenges for the operation and stability of the system frequency because of the
instability due to weather factors as well as the non-participative operation.
participates in the inertial support of this energy source itself. There are many
frequency support methods applied, two of which are suggested: Using Battery
storage system and Deloading control. By creating more reserve power to
mobilize in time in case of imbalance of active power, thereby helping to
stabilize the frequency. The two methods met the frequency support capability
based on evaluation and simulation through Matlab/Simulink software.

Keywords: PV, microgrid, deloading_control, frequency control, grid inertia.

'Khoa Pién, Truting ai hoc Bach khoa - Pai hoc Da Néng
“Email: 105180021@sv1.dut.udn.vn

Ngay nhan bai: 23/10/2022

Ngay nhén bai sta sau phan bién: 01/02/2023

Ngay chap nhdn dang: 15/3/2023

1. GIGI THIEU CHUNG

Clng vai su gia tang ty trong clia cdc ngudn nang luong
tai tao (Renewable Energy Resources - RESs), hé théng nang
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lugng mat troi dugc san xuat tir cac nha may dién mat troi
(Photovoltaic Power Plants - PVPPs) gay anh hudng dén 6n
dinh va kiém soét hé théng dién, dac biét Ia 6n dinh tan s6.
Nh{ng nguyén tac van hanh va dic tinh von c6 cta PVPPs
la nguyén nhan chinh. Cha yéu la su khac biét so vdi cac
nha may phat dién truyén thong:

Céng suat dau ra cda hé théng PVPPs thudng khéng 6n
dinh vi hoat déng van hanh phu thuéc vao su bién déi clia
thaoi tiét. Va khi dugc van hanh & diém céng suat cuc dai,
ching khéng c6 kha nang du trit cong suat dé duy tri kiém
soat tan s6 [1]. Cudi cung, PVPPs khong c6 thanh phan
quay nhu nguén phat truyén théng nén khong c6 phan hoi
quan tinh c6 thé dugc cung cap trong qud trinh mat can
bang céng suat [2].

Ngoai ra, vdi su gia tang PVPPs trong hé théng dién sé
lam gidm sé lugng cdc ngudn phét truyén théng tu do di
giam quan tinh hé théng [3]. Su anh hudng trd nén ro rét
han khi ching dugc van hanh & hé théng doc 1ap (nhu hé
thong MicroGrid - MG). Quan tinh hé théng trd nén thap di
dan dén su thay d6i nhanh cong suat dau ra clia hé théng
PV cling lam cho tan s6 cla hé théng cé thé bi xao tron, sai
léch so véi cac diéu kién ban dau. Vi vay, né tré thanh thach
thuc dé diéu khién tan s hé théng [4].

Dé giai quyét dugc van dé nay, nhiéu giai phap ky thuat
diéu khién trong van hanh Microgrid da dugc néu ra [3, 5,
6]. Trong d0, hai phuong phap dugc nhom tac gia dé xuat
va danh gia la: S&¢ dung hé théng luu trir Pin (Battery -
BATT) va Van hanh gidm tai - Deloading control.

Cac giai phap nay déu dugc van hanh nham tao ra thém
céng suat du trit gidp huy dong kip thai trong trudng hop
khi xdy ra mat can bang cong suat hé théng tir d6 &n dinh
dugc tan s6, nhung cach thic hoat dong cla hai phuong
phap hoan toan khac nhau:

e Luu tri Pin - BATT bao gébm hé théng pin va bd
chuyén ddi cdng suat gilp cung cap cong suét kip thdi khi
€6 sy thiéu hut cong suat tir nguén hoac l1dy ngudn nang
luong du thira dé nap vao hé théng pin gilp can bang
céng suat tac dung.
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e Van hanh giam tai - Deloading control cé cach hoat
déng khac hon, thay vi van hanh PVPPs & diém cong suéat
cuc dai (Maximum Power Point - MPP), thuat toan sé van
hanh & diém c6 céng suat thap hon. Khi d6 PVPPs c6 thé
duy tri mot céng suat du trit AP cho hé théng. Phan du tri
nay sé phat ra khi c6 sy mat can bang cong suét gidp 6n
dinh tan s6 hé théng.

Luu trt Pin 1a mét phuong phap bé trg cong suit phd
bién trong hé théng Microgrid trong khi Van hanh giam tai
cho hé théng PVPPs la phuong phap dugc dé xuat dua trén
phuong thic hoat dong clia van hanh giam tai hé thong
dién gi6. Ching déu la nhiing cong nghé day hida hen, két
hop véi hé thédng PVPPs dé hé trg tan s6 hé théng théng qua
danh gia va mo phong trong phan mém Matlab/Simulink.

Bai bao trinh bay hai phuong phap dé xuat véi cau trac
nhu sau: Phan 2 mé ta phan héi tan s6 trong hé théng dién
sau khi co sai léch vé can bang cong suat. Phan 3,4 lan luct
thé hién chién lugc diéu khién Luu tri Pin va Van hanh
gidm tai. Phan 5 sé mo phdng va nhéan xét chung cho cac
chién lugc d@é xuat. Cudi cung, danh gia va két luan duac
néu trong phan 6.

2. TONG QUAT VE PHAN HOI TAN SO TRONG HE THONG
2.1. Hé tro tan sé hé théng

Theo [7], dap Ung tan s6 cla hé thong dién dugc chia
thanh ba giai doan chinh: phan héi quan tinh (IR), phan héi
tan s6 sg cap (PFR) va phan hoi tan s6 thi cdp (SFR) dugc
mo ta nhu hinh 1. G gian doan phan héi quan tinh IR, bo
diéu téc clla may phat dugc diéu chinh dé gia ting cong
suat dau ra clla may phat. Giai doan so cap, cac may phat
ti€p tuc tang céng suat phat cho dén khi can bang dugc
cOng sudt nguén phat va tai. D€ phuc hai tan sé trd lai gia
tri danh dinh, viéc diéu khién tan s6 dugc thédng qua giai
doan cudi cing - phan hoi tan sé thu cap.

f(Hz)

50
t(s)

IR PFR SFR

Hinh 1. Dap ting tan s6 clia hé thdng

Kha nang dap ung tan s6 phu thudc I6n vao dac tinh
cGa nguén phat. Thoi gian dap lng thudng bi tré do thoi
gian tré cta bo diéu toc. Dac biét & hé théng lusi doc lap
véi su tham nhap cao clia PVPPs sé lam gidm cac nguén
nang lugng truyén thong - déng vai trd quan chl chot
trong hé trg quan tinh, do dé hé théng sé gidm dang ké
kha nang diéu chinh tan sé.
2.2, M6 hinh tin hiéu nhé

Pé gidam hé qua do su thadm nhap cao, théng qua hai
chién lugc dugc dé xuat dé tham gia hoé trg tan s6, quan
tinh hé théng sé dugc tang Ién dang ké. Theo [8], m6 hinh
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tin hiéu nhd cla Microgrid dugc dua ra trong hai trudng
hgp dugc dé xuat nhu hinh 2.

D
Al Batt

AP tai
b)

Hinh 2. M hinh tin hiéu nhé cda hai phuong phép dé xuat

a) Hé thong luu trii; b) Deloading_control

Trong d6: APy, APy APgys AP, 180 lugt 1a sy chénh
léch cong sudt tac dung clia PVPPs, may phat diesel, hé
thong luu trir va tai.

Dua vao hinh 2, ta phan tich dugc anh hudng cta cac
ngudn tdi su thay déi clia tan s6 hé théng. Tir d6 diéu chinh
va thay ddi lugng cong suat can hé trg dé can bang cong
suat. V&i cach van hanh khac nhau, phuong phap st dung
hé théng luu tri trong hinh 2b cho kha niang dap ung céng
suat hai chiéu tuong ting kha nang nap - xa thay vi chi du
trt va phat cong suat nhu phuong phap Van hanh giam tai
clGia PVPPs nhu hinh 2a.

Tuy nhién, hé théng cé nhiéu nguén khac nhau luén
bién déng ngdu nhién vé cdng suat nén viéc én dinh tan s6
la mot van dé khé khan. Déi vai bai bao nay, kha nang huy
doéng céng suat cha hai dé xuat déu dugc van hanh theo
phuang phap diéu khién do d6c (Droop_control) nham dé
phan bé céng suat chinh xac, tic thoi gilta cac nguén cé
kha nang diéu d6 trong cap diéu khién so cap gitp han ché
dugc van dé vira dé cap & trén.
3.HE THONG LUU TRU

Hé théng luu trit bao gém: bé phan luu trit dé nap/xa
cbng sudt; bd chuyén déi dién ti cdng suat; bo diéu khién
lugng cong suat nap/xa. Ngay nay, BATT dugc st dung
rong rai trong cac hé théng dién doc lap do chi phi thap va
van hanh don gian do dé bai bdo dé suat sit dung BATT cho
hé théng luu tr.

Theo [9], phuong trinh dién ap dau ra cta BATT duoc
thé hién theo phuong trinh sau:

V=V, =R, V, = f(SoC), R= f(SoC,,T) m

Trong dé6: V. la dién dp hé mach; R la ndi dién tr; dong
dién | mang ddu duong trong qua trinh phéng dién va
mang ddu am trong qua trinh tich dién.

B6 chuyén déi cong suat DC/DC hai chiéu dugc thé hién
trong [10]. B& chuyén d&i nay cho phép BATT nhan cong
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suat hodc phat cdng suat 1én hé théng tuy vao tin hiéu diéu

khién.
1 My phat A
R diesel
Af APla[
1 .| Bodiu
R, khién pin AP

Hinh 3. Cau tric bo diéu khién két hop Pin va Diesel

Trong d6: Ryeee VA Reay 18N luot la ddc tinh d6 d6c cua
may phat Diesel va Batt.

Do cbéng sudt clia BATT c¢6 gidi han, nén can két hop
BATT vé&i may phat Diesel dé cung phéi hop hé trg tan s6
hé théng. C4u trac diéu khién két hop gitla BATT va may
phat Diesel dugc thé hién nhu hinh 3.

Theo [11], b6 diéu khién hé théng luu trit bao gébm bo
diéu khién cong suat va bo diéu khién dong dién. B6 diéu
khién cong suét xac dinh dong tham chiéu d-q (g lyer)
dua trén gia tri cong sudt tham chiéu P, Q... Bang céch st
dung sai s6 gilta dong tham chiéu (ly. lye) va dong do
dugc (4 1), bo diéu khién dong dién tao ra dién ap tham
chi€u Ve Vorer

Cong suat tham chiéu dugc xac dinh thong qua phuong
phap diéu khién d6 déc.

Theo [8], su sai léch tan s6 dugc tinh theo cong thuc:

Af = - f, = KAP (2)

ref

Trong d6: K, la hé s6 dédc trung cho dudng dic tinh do
déc (P-f), AP |a d6 sai léch cdng suét tac dung can thay déi
cUa cac ngudn (may phat Diesel va Battery).

Khi hé théng dang van hanh 8n dinh (Af = 0), BATT
khéng thuc hién qua trinh nap - xa cong suat. Néu co su
dao déng vé tan s6, phu tai tang hoac buic xa mat trgi giam
thi ldc nay (Af < 0), BATT va may phat Diesel phdi bom céng
sudt lén lugi theo dudng dac tinh P-f ddm bao can bang
phu tai va nguén phat. Nguoc lai, khi (Af > 0) cong suat cua
may phat Diesel va BATT dugc diéu chinh gidm céng suat P
theo dic tinh P-f d€ can bang vdéi phu tai, luc nay BATT sé
hoat déng & trang thai nap.

4. PIEU KHIEN CONG SUAT THEO PHUONG PHAP GIAM
TAI
4.1. Piéu khién giam tai cho PVPP

Van hanh gidm tai tao ra moét lugng du trit cong suat AP
tur PVPPs dé huy déng cho hé théng khi cé su sai léch tan s6
[3]. Duva vao dudng cong dac tinh P-V dugc xay dung, thay
vi van hanh tai dién ap V,pp Uing v3i diém cong suét cuc dai
(Maximum Power Point - MPP), ta sé van hanh tai diém cé
dién ap I6n han hodc thap hon dién ap tai diém MPP [12].

P = (1-d)Pypp (3)

deload
DPé du trir dugc cdng sudt mot lugng AP, hé théng PV sé
dugc van hanh & cong suat Py, VOi hé s6 du trit cong suat
d% [3]. Céng suat dugc phét ra c6 thé tinh theo (3).
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biém cong suat cuc dai
Pupp e e I‘S ____________ / Diém van hanh giam tai
T L

Va  Vwer de

Hinh 4. Van hanh giam tai ctia PVPP

Phan tich van hanh giam tai dugc moé ta theo hinh 4. Vé&i
hiéu qua trong viéc bat diém céng suat cuc dai, thuat toan
Artificial Neural Network (ANN) trong [13] sé van hanh &
ché& dé giam tai ung theo (3) vdi tling diéu kién moi trudng
khac nhau ma khéng phu thudc vao dic tinh cta P-V. Ung
vGi diém lam viéc cuc dai (Pypp, Viep), dua vao ho dic tinh
da dugc xdy dung, PV sé dugc van hanh giam tai & mét
trong hai di€ém clia cong sudt Py,,q (V4 UNg VGi sudn trai -
V4, Ung vai suon phai clia duong ddc tinh).
4.2, Cach huy dong cdéng suat tac dung dé hé trg tan sé

Khac vai diéu khién d6 déc c6 hé s6 do déc khong déi &
Diesel va BATT. Theo [14], do kha nang du trit cong suat
luén bién déng theo su thay ddi ctia buic xa va nhiét dé nén
hé s6 d6 déc thay d6i. Dua theo phuang phép diéu khién
dé déc trong [15], bai bao dua ra phuang phép diéu khién
do déc c6 hé s6 dd déc thay déi theo cong sudt du trit cho
PVPP nhu sau:

AP(f)=Af><K=Afx%P (@)

VGi R la d6 léch tan s6 cho phép cta hé théng khi cé
nhiing dao déng nhd va AP la cong suat dy trr dugc cla
PVPPs (ing v&i mét gia tri buic xa va nhiét d6 cu thé.

AP = PMPP (t) - PDeIoad (t) (5)

5. MO PHONG

Ppeioad i = 240kW
PV | "

Ptaiiizl ,3MW

Batt < P
PBATTZIOOkW ccce

Duong hd trg tAn
sO - Deload
Duong hd tro tan
s0 - BATT

Picser =1,06MW

Diesel
PdieseIZZMW

_i: Cong sut ban dau

Hinh 5. Cdu tric tong quan Microgrid doc lap

Bai bdo mé phong va danh gia hiéu qua van hanh cla
hai phuang phap téi su 6n dinh tan s6 ctia hé théng. Gia su,
su thay d8i cong sudt gay ra bai hai ly do chinh:

e Do su thay d8i cla tai.

e Do su thay d6i clia nguén - dac trung bdi su thay déi
céng suat PV phu thudc vao thai tiét.
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Thuc hién mé phdng véi cau truc tdng quan & hinh 5.
Ung vai méi kich ban, bai bao sé so sanh két qua mé phéng
G 3 truong hop van hanh khac nhau: Van hanh & PVPPs cuc
dai khéng luu trt - MPPT, van hanh luu tr pin - BATT va
van hanh giam tai - Deload.

5.1. K&t qua mé phéng

* Kich ban 1: Birc xa khéng déi, phu tdi thay déi

& kich ban dau tién, cong suat tai bat dau & 1,3MW tir
gidy thi 5 tai tang thém 65kW. Hinh 6 thé hién rd kha nang
huy déng cong suat ngudn bam theo cong suat tai trong
tung truong hap.
‘m.l’nguon-‘\IPPT

Pnguon - BATT 1

—Pnguon - DELOAD
— Ptai i

IS

%

«10° Kich bin cong suit thay doi 4

Cong suat P(W)
—

P(W)

I I

0 5 Thoi gian t(s) 10 15

Hinh 6. Dap ting cdng sudt theo trudng hop phu tai thay doi

Van hanh MPPT, do may phat Diesel la thanh phan duy
nhat dadm nhan trach nhiém can bang céng suat gila
nguén va tai. Tuy nhién, hé théng can c¢6 thai gian dé tang
lugng cong suat can huy déng chinh vi vay dao déng cong
suat nguon lic nay la rat I6n. Van hanh BATT, may phat
Diesel c6 thém hé trg tir hé théng pin phat céng suat tac
dung. Vi lugng céng suat ti hé théng luu tri la co gidi han
va can thai gian huy déng chinh vi vay su dao déng céng
suat [a van con nhung cling da gidam di dang ké so véi viéc
chi van hanh tai MPPT. Van hanh Deload cho phép hé
théng huy dong c6ng sudt nhanh, sau khi phat hét phan
cdng suat dy tri thi phan thi€u hut con lai do Diesel ho trg
tuy nhién lugng bl vao tu Diesel 1a khong nhiéu chinh vi
vay cho phép huy déng céng suat nhanh dan dén su dao
déng cdng suat gidm di dang ké so vdi trudng hap st dung
hé théng luu tr.

50 4

i

A A

an so f(Hz)
£ 5 &
3 0w o
—
| L

T:
&

s
n
T
1

f- MPPT
f- BATT
f- DELOAD

Thaoi gian t(s) 10 15

s
ES

Hinh 7. Dap ting tan s6 trong trutng hop phu tai thay ddi

Vi kha nang huy déng céng suat cla tling ché d6 dan
dén dap Ung tan s6 tuong Ung dugc thé hién & hinh 7. Khi
van hanh MPPT, tan s6 hé théng dao dong nhiéu va nam
ngoai gidi han cho phép (49,46Hz), thoi gian dat trang thai
xac lap lau va tan sé sau khi xac 1ap thap (49,81Hz). Tan sé
hé théng dao déng trong pham vi cho phép trong trudng
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hop st dung luu trir (49,83Hz) va van hanh gidm tai
(49,91Hz), sau khi xac 1ap tan so cta hai trusng hgp nay gan
bang nhau khoang 49,93Hz. Tuy nhién téc dé thay déi tan
s6 khi van hanh gidm tai 1a chdm han va thai gian 6n dinh
sau giao dong la nhanh han (khoang 1s) so véi trudng hop
st dung luu trir (khodng 2s).

* Kich ban 2: Phu tdi khéng déi, bic xa thay déi

Vi kich ban 2, céng suat ngudn giam do gia tri bic xa
giam (t 1000W/m? xuéng 800W/m? & gidy thu 5) cling cho
thay dap Ung vé tan sé cla hai phuong phap dé xuat tét
haon so véi van hanh MPPT dugc thé hién ré & hinh 9.

<10°

- Pnguon- MPPT | ] I ! ] ]
Pnguon - BATT
——Pnguon - DELOAD
& 1.32 [—Ptai 4
z
<
&~ 1
<= | /
z o
enl.28 | o~ Kich bin birc x thay déi 4
= £ 1000 T T
«< z
O 2 S 90 ]
£ 800
124 a e 5 1s) 10 15
- | 1 1

6 8 10 12 14
Thaoi gian t(s)
Hinh 8. Dap ting cdng sudt theo trudng hop biic xa thay doi
50 \ -
299} 7] n
;-_-':49 8 =
=
NS 49.7 1
&
S 496
49. -
f-MPPT
494 f-BATT
——f-DELOAD

0 Thoi gian t(s) 10 15

Hinh 9. Dap ting tan s6 trong trudng hop bic xa thay ddi

Hinh 8 biéu thi khd nang huy dong cong suat cta tiing
trudng hgp van hanh. Khi buc xa giam xuéng gay mat can
bang hé théng P, s, < Py lUc nay can bé sung mot luong
céng suat dé can bang lai tan sé. Giéng nhu kich ban 1, vi
hé théng van hanh MPPT nén lugng cong suidt ma hé
théng can bu vao chi do mdy phat Diesel ddm nhan chinh
vi thé sy dao déng céng sudt trong hé théng la rat I16n va
thai gian dat xac lap lau. Dao déng cong suat da dugc cai
thién rat nhiéu khi van hanh BATT, thai gian dat xac lap
cing da nhanh hon tuy nhién van con kém hon so véi van
hanh Deload do thoi gian huy déng cong suat khi s&t dung
phuong phap van hanh gidm tai la nhanh hon va Diesel hé
trg it hon.

Tan s6 hé théng khi chi van hanh tai MPPT dao déng I6n,
tan s6 thap nhat nam ngoai pham vi cho phép 49,48Hz. Thai
gian dat xac lap lau va tan s6 sau xac lap thap 49,82Hz. Su
dao ddng tan s6 da dugc cai thién dang ké trong trudng hop
st dung hé théng luu tri va sir dung phuong phap van hanh
gidm tai. Cac gia tri tan s6 thap nhat la 49,82Hz khi st dung
luu trlt - BATT; 49,91Hz khi ap dung phuong phap van hanh
gidm tai - Deload. Tan s6 xac lap sau dao dong la xap xi gan
bdng nhau cho ca hai phuong phap van hanh giam tai va sur
dung luu trt 49,94Hz. Tuy nhién thdi gian dat xac lap cda
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phuong phap van hanh giam tai nhanh hon (khoang 2s) so
véi phuaong phap st dung luu trlt (khodng 3s).
5.2. Nhan xét chung

Tur két qua moé phong & hai kich ban khac nhau ta thay
rang:

D6i véi hé thong dién doc lap, hai chién lugc st dung
phuong phép van hanh giam tai va st dung hé théng luu
trit dap Ung t6t kha nang huy dong cong suét va dap (ng
tan s6 & giai doan so cap so vdi khi hé théng chi hoat déng
& ché do MPPT.

Ca hai phuong phap déu c6 thé san sé céng suit cho
may phat Diesel. Ngoai ra, kha nang huy déng céng suat
nhanh clia tiing phuong phap gilip can bang cong suat
nhanh chéng tur dé dua tan s6 vé trang thai xac lap nhanh
hon. Bay ciing la mét han ché ctia may phat Diesel khi huy
déng cong sudt vi né thudng cé khau tré lam cho tan sé
dao déng 16n, xac lap tré hon so vai viéc két hgp véi hai
phuong phap dé xuat.

So sanh hai phuong phép véi nhau, van hanh giam tai -
Deload c6 kha nang huy dong cong suat nhanh gitp qua
trinh xac 1ap vé cong sudt va tan sé dién ra nhanh hon. Tuy
nhién, kha nang du trit cong suat sé bi anh huéng béi diéu
kién thai tiét nén dé tin cay khong cao khi lam viéc & diéu
kién thoi tiét xau (troi nhiéu may) hay vao ban dém.
Phuong phap st dung luu trit c6 thé khic phuc dugc nhugc
diém nay do céng sudt dau ra ti hé théng luu trit ludn 6n
dinh, hon nlra qua trinh nap clla BATT chi bi anh huéng
mot phan tir PV do mdy phat Diesel ciing tham gia vao qua
trinh kho6i phuc dung lugng cho BATT.

6. KET LUAN

Bai bao da dé xuat va danh gia hai phuang phéap hé trg
tan sé la phuong phap van hanh gidm tai va phucng phap
st dung hé thong luu trit cho hé thong luéi dién déc lap.
Phuong phap diéu khién d6 déc dugc st dung trong ca hai
phuong phap. Cac két qua moé phdng cho thay tan s6 hé
théng dugc dap ung tét hon khi van hanh gidm tai: Dao
dong tan sé it hon, gia tri tan s6 thap nhat 1én hon va thai
gian 6n dinh sau dao déng ciing nhanh hon so véi phuong
phap st dung hé théng luu tri. Ngoai ra cong suat huy
déng tur may phat Diesel khi van hanh giam tai cling thap
han, én dinh hon giup gidm bét chi phi van hanh, it diéu
chinh hon nén tang tudi tho may phat Diesel. Tuy nhién,
hai phuang phép chi hé trg diéu khién sc cap nén chua dua
tan s6 vé danh dinh. Do d6, huéng diéu khién trong tuong
lai la hoan thién dugc ca qua trinh phan hoi tan sé bao gém
diéu khién thu cap dé dua tan sé vé danh dinh tu dé cai
thién gia tri sai léch tan sé con tén tai.
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clru nay dugc tai trg bagi dé tai cé ma s6 CT2022.07.DNA.02.
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