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1. Tém tit ndi dung luan an

Trén co s& phan tich anh hudng cua tan s6 dén hé thong dién, cac cong trinh nghién
clru trong va ngoai nudc trude ddy, ciing nhu thuc té viée sa thai phu tai dang 4p dung tai
Viét Nam hién nay, luin an da nghién ctru va dé xuit cac phuong phép sa thai phu tai nhu
sau:

- Nghién ctru va dé xuit phuong phéap sa thai phu tai nhim khdi phuc 6n dinh tan sb
hé théng dién trén co s& nhan dang c6/khong sa thai phu tai két hop véi céc giai thuat
cdng nghé tri thirc nhu: AHP va mang no-ron. Phuong phap sa thai phu tai d& xuit cho
phép nhanh chéng ra quyét dinh lva chon chién lugc sa thai phu tai hop ly va hiéu qua dé
giit 6n dinh tan sb hé thong dién khi c6 sy cd ngan mach xay ra trén cac thanh gop hay
trén cac duong day cua hé thong dién. Bén canh d6, phuong phap sa thai phu tai dé xuat
c¢6 luong cong suat sa thai phu tai it hon va thoi gian phuc hdi tan sé nhanh hon so voi
cac phuong phép sa thai phu tai truyén thng;

- Nghién ciru va dé xuat phuong phap sa thai phu tai trén co so 4p dung thuat toan
Fuzzy-AHP dé tinh toan hé sé tim quan trong caa phu tai va thuc hién wu tién sa thai phu
tai co hé s6 tam quan trong nho trudc. Phuong phéap sa thai phu tai dé xuét gidp khoi
phuc tan s6 vé gia tri cho phép va giam thiéu thiét hai gay ra khi cat dién;

- Nghién ctru va dé xuat viéc tinh toan lwong cong suat sa thai phu tai co xét dén cac
yéu t6 diéu khién so cap, diéu khién thir cap to may phat dién gidp téi thiéu lugng cong
suat tai phai sa thai va tan s6 hé thong van khdi phuc vé gié tri trong pham vi cho phép;

- Nghién ctru va dé xuat viéc xac dinh vi tri tai can sa thai dua trén cac khai niém

PED, VED giita may phat bi sy ¢d va cac nit tai giip khoanh ving su ¢6 nghiém trong



va sa thai phu tai xung quanh ving su ¢6 s& 1am giam anh huong cua su ¢b toi hé théng
va phuong an sa thai tai sé hi¢u qua hon;

- Nghién ctru va dé& xuat phuong phap phan bd luong cong suat sa thai phu tai tai
cac nut co xét dén cac tidu chi kinh té nhu hé sb tim quan trong cua phu tai, va céc tiéu
chi ky thuat nhu PED, VED. Qua d¢, viéc sa thai phuy tai thoa man cac yéu cau phdi hop
nhiéu phuong phap kinh té-k§ thuat.

2. Nhirng déng gép méi cia deé tai

- Pé xuat phuong phép sa thai phu tai trén co sé phdi hop cac giai thuat cong nghé
tri thire nhu: AHP va mang no-ron. Phuong phap dé xuat cho phép nhanh chéng ra quyét
dinh lya chon chién lugc sa thai phu tai hop Iy va hiéu qua dé giir 6n dinh tan sé hé théng
dién khi c6 sy ¢b ngan mach xay ra trén cac thanh gop hay trén cac duong day caa hé
théng dién;

- D& xuat phuong phap sa thai phy tai trén co s& 4p dung thuat toan Fuzzy-AHP dé
tinh toan hé s6 tim quan trong cua phu tai va thuc hién wu tién sa thai phu tai ¢6 hé sb
tam quan trong nho truéc;

- D& xuét viéc tinh toan lwong cdng suat sa thai phu tai c6 xét dén céc yéu td diéu
khién so cip, diéu khién thir cAp t6 may phat dién gidp tdi thiéu luong cong suat tai phai
sa thai va tan sé hé théng van khoi phuc vé gia trj trong pham vi cho phép;

- D& xuit viéc xac dinh vi tri tai can sa thai dwa trén cac khai niém khoang céch pha,
khoang cach dién &p gitta may phat bi su ¢6 va cac nit tai giup khoanh ving su ¢
nghiém trong. Viéc sa thai phu tai xung quanh viing su ¢é s& lam giam anh huéng cua su
cb téi hé thdng va phuong an sa thai tai s& hiéu qua hon;

- P& xuat viéc xac dinh lugng cdng suat sa thai phu tai tai cac nut co xét dén cac
tiéu chi kinh té nhu hé s6 tim quan trong cia phu tai, va cac tiéu chi ki thuat nhu khoang
cach pha, khoang cach dién ap. Qua do, viéc sa thai phu tai thoa man cac yéu cau phoi
hop nhiéu phuong phap.

Cac phuong phap sa thai phu tai dé xuat cua luan an cé thé duoc sir dung trong cong
tac huan luyén cac diéu do vién hé théng dién xir ly céc tinh hudng sa thai phuy tai dua

trén céc kich ban sy c6 trén hé thong dién.
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1. Abstract
Based on the analysis of the effect of frequency on the electrical system, the

previous local and foreign researches, and the fact that load shedding is implemented in
today’s Vietnam, this thesis has achieved the following contributions:

- Proposing the load shedding method based on the combination of knowledge
technology algorithms such as AHP algorithm and artificial neural network. It enables
quick decisions to select reasonable and effective load shedding strategies to keep the
stability of electricity system frequency when the short-circuit incidents are happened on
the buses or on the lines of electricity system. In addition, the proposed load shedding
method has smaller load shedding capacity and faster frequency recovery time than
traditional load shedding methods;

- Proposing the load shedding method based on the application of the Fuzzy-AHP
algorithm helps calculate the importance factor of the load and prioritize the less
importance of load shedding. The proposed load shedding method enables to restore the
frequency to permissible value and minimize potential damages when the load is cut;

- Proposing the calculation of the load shedding included in the primary and
secondary control factors of the generators will minimize the amount of load shedding
and restore system frequency value back to the allowable range;

- Proposing the determination of the load location to be shed based on the concept
of the phase electrical distance (PED), voltage electrical distance (VED) between the
faulty generators and the load nodes is able to locate serious incidents. The additional
load shedding around the fault area reduces the impact of the incident on the system and

increase the effectiveness of the load shedding;



- Proposing the distribution of the load shedding capacity at the load nodes included
the economic criteria such as the importance factor of the load, and the technical criteria
such as the PED, and the VED aims to assure the requirements of multi-objective

constraints.

2. The main research contribution of this thesis

- Proposing the load shedding method based on the combination of knowledge
technology algorithms such as AHP algorithm and artificial neural network. It enables
quick decision to select the reasonable and effective load shedding strategies to keep the
stability of electricity system frequency when the short-circuit incidents are happened on
the busbars or on the tranmission lines of power system;

- Proposing the load shedding method based on the application of the Fuzzy-AHP
algorithm helps calculate the importance factor of the load and prioritize the less
importance of load shedding;

- Proposing the calculation of the load shedding included in the primary and

secondary control factors of the generators minimize the amount of load shedding and
restore system frequency value back to the allowable range;
- Proposing the determination of the load location to be shed based on the concept of the
electrical phase distance, voltage distance between the faulty generators and the load
nodes is able to locate serious incidents. The additional load shedding around the fault
area reduces the impact of the incident on the system and increase the effectiveness of the
load shedding;

- Proposing the distribution of the load shedding capacity at the load nodes included
the economic criteria such as the importance factor of the load, and the technical criteria
such as the electrical phase distance, and the voltage distance aims to assure the
requirements of multi-methods.

In this thesis, the proposed load shedding methods can be applied in the training of
electricity system operators to handle load shedding situations based on fault scenarios on
electricity system.



