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Tém tit - Nang cao chit lwong dién ning 1 yéu td then
chdt trong van hanh hiéu qua hé théng dién va dwa ra cac
quyét dinh dau tw hop ly, doi héi sw két hop chit ché giira cac
yéu to ky thuit va kinh té. Tuy nhién, trong giing day nganh
K§ thuit dién tai Truong Pai hoc Hai Dwong, viée thiét ké va
phén tich hé thdng dién hién vin chi yéu dua trén phuwong
phap tinh toan thii cong, giy ton thoi gian, dé phat sinh sai sb
va chwa d4p wng yéu ciu ciia nganh dién hién dai. Phan mém
PSS (Power System Simulator) do Siemens phat trién 1a cong
cu md phéng va phan tich hé théng dién toan dién, véi cac
chitc ning nhu mé hinh héa chi tiét, tinh toan phan b6 cong
suét va tdi wu héa mang dién. Viéc ing dung PSS vao giing
day giiip sinh vién tiép cdn cong cu hién dai, ning cao dd
chinh xéc, rit ngéin thoi gian tinh toan va gop phan ning cao
chit lwgng dao tao nganh Ky thuit di¢n.

Tir khod - Néng cao chit luong dién, phin mém PSS,
gidng day ky thudt dién.

1. MO PAU

Trong bdi canh hoi nhdp va phat trién manh mé cua
nganh K¥ thuat dién, yéu ciu vé chit lugng ngudn nhan
luc ngay cang cao, déc biét 1a nang luc phan tich va danh
gia cac chi tiéu kinh té - k¥ thudt cia mang dién. Su gia
tang vé quy md va murc do phic tap cua hé thong dién hién
dai doi hoi ngudi hoc khong chi nim viing kién thic 1y
thuyét co ban ma con phai thanh thao cac céng cu mod
phong va phan tich chuyén sau, phuc vu cho thiét ké, van
hanh va tdi vu hoa hé thong dién. Trong sb cac phan mém
chuyén nganh hién nay, Power System Simulator (PSS)
ndi bat v6i kha ning mo hinh hoa chi tiét va phan tich toan
dién cac dic tinh cia mang dién, dong thoi dugc ung dung
rong rii tai hon 136 qudc gia trén thé gisi [1], khing dinh
tinh hiéu qua va do tin cdy trong thyc tién. Tuy nhién, tai
nhiéu co s¢ dao tao k¥ thuat dién ¢ Viét Nam, trong do co
Truong Pai hoc Hai Duong, viéc giang day va phan tich
céc chi tiéu kinh té - k¥ thuat cia mang dién nhu ton that
cong suét, d0 tin cdy cung cAp dién va chi phi van hanh
van chi yéu dua trén cac phuong phap tinh toan truyen
théng, chua khai thac day du tiém ning cua cac phan mem
md phong hién dai. Didu nay dat ra yéu cau cép thiét vé
viéc nghién cutru, tich hop va khai thac hi¢u qua phén mém
PSS trong qua trlnh giang day nhim nang cao chét luong
dao tao, rat ngan khoang cach giita 1y thuyét va thuc tién
san xuit. Xuat phat tir yéu cau do, bai bao tap trung nghién
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ctru tmg dung phan mém PSS trong phan tich cac chi tiéu
kinh té - ky thuat cua mang dién, qua d6 dé xuit hudéng
tiép can hiéu qua phuc vu cong tic giang day nganh K¥
thuat dién.

2. NQI DUNG

2.1. Su can thiét cia danh gia kinh té k§ thuat déi
v6éi mang dién

Trong bdi canh hé théng dién dang trai qua qua trinh
chuyén d6i sau rong, viéc danh gid ddng thoi cac chi tiéu
ky thuat va kinh té cua mang dién ngay cang tré nén cap
thiét. Sy gia ting manh mé& ctia nhu cau dién ning do quéa
trinh d6 thi hoa, phat trién cong nghé¢ va dac bi¢t 1a su tich
hop ngay cang 16n cic ngudn ning luong tai tao phin tan
(DER) di lam gia ting dang ké mirc d6 phuc tap trong van
hanh va quy hoach lué6i dién. Piéu nay doi hoi cic nha
quan ly, quy hoach va ddu tu phai dua trén cdc phén tich
toan dién nhim dam bao h¢ thong dién van hanh an toan,
hiéu qua va bén vitng, dong thoi dap mg yéu cau cung cip
dién lién tuc véi chat lugng ngay cang cao.

Vé mat k¥ thuat, cac chi tiéu quan trong can duoc xem
xét bao gdm t6n thét cong suat, do tin cdy va 6n dinh hé
thong. Ton thit cong suat phan anh muc do higu qua cua
qué trinh truyén tai va phan phdi dién, c6 anh huong truc
tiép dén hiéu suit van hanh va chi phi khai thac. D6 tin cay
thé hién kha ning duy tri cung cdp dién lién tuc cua hé
thong trong cac diéu kién van hanh binh thuong va khi xay
ra su ¢d, thuong dugc danh gia thong qua cac chi s6 nhu
SAIFI, SAIDI va CAIDI. Bén canh do, 6n dinh hé thong,
bao gém 6n dinh qua d6 va 6n dinh dién 4p, 1a yéu t6 then
chét dam bao luéi dién duy tri trang thai van hanh an toan
sau cac nhiéu loan [2].

Song song véi cac chi tiéu k¥ thuat, cac chi tiéu kinh té
dong vai trd quyét dinh trong viéc lya chon phwong an du
tu va van hanh t6i wu. Chi phi dau tu phan anh nguén luc
tai chinh can thiét cho viéc xay dung méi hodc nang cap ha
ting dién, trong khi chi phi van hanh va bao tri thé hién
murc chi phi duy tri hoat dong 6n dinh cua hé théng trong
subt vong doi khai thac. Viéc danh gia két hop cac chi tiéu
ky thuat va kinh té cho phép lya chon cac giai phap phat
trién mang dién khong chi dam bao yéu cau k¥ thuat ma
con dat hiéu qua kinh té 1au dai, phu hop véi xu huéng
phat trién bén viing ciia nganh dién [3].
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2.2. Tinh toan chi tiéu ky thuit mang dién phan
phdi 160 375E8 khu cdng nghiép Pai An - Tt Minh - TP
Hai Phong bing phwong phap truyén thong.

L6 375E8 khu cong nghiép Dai An - T Minh - TP Hai
Phong cung cip dién san xuit cho cac nha may, xi nghiép
trong khu cong nghiép Pai An va tram bién 4p cua cac xa
khu vuc 1an can.

BANG 1. THONG SO CAC TRAM BIEN AP VA TAI LO 375E8

Tén tram (Iii;) Kt (SKTI:; T(lr:) Dzil\l’;ip
Kan To 630 | 0,55 | 346,5 | 4500 22
Ngén vuong 1250 | 0,75 | 937,5 | 4500 22
Hitachi 1800 | 0,7 | 1260 | 4500 22
Hitachi 2 1000 | 0,75 | 750 4500 22
ICS 800 | 0,45 | 360 4500 22
ggéCam 300 | 0,69 | 207 4500 22
?(A)Tn 2 cam 400 | 0,75 | 300 4500 22

Cam Pong C 180 0,75 | 135 4500 22
Cim Déng D 180 0,72 | 129,6 | 4500 22
Cam Pong A 180 0,58 | 104,4 | 4500 22

Nishoku 1 560 0,65 | 364 4500 22
Nishoku 2 1000 | 0,75 | 750 4500 22
KRA 630 0,57 | 359,1 4500 22
KKA 630 0,75 | 472,5 4500 22
Canada 100 0,75 | 75 4500 22
Hién 18 180 0,48 | 86,4 4500 22
A Chau 2000 | 0,45 | 900 4500 22

Thén Chim 320 0,4 128 4500 22
Cam Pong B 320 0,87 | 278,4 | 4500 22

Hoa Binh 180 0,75 | 135,0 | 4500 22
Cém Poai 180 0,56 | 100,8 4500 22
Cém Doai B 320 0,65 | 208 4500 22
Brother 2800 | 0,7 1960 4500 22
Ajinomoto 1000 | 0,75 | 750 4500 22
CP 1500 | 0,75 | 1125 4500 22

Thitc An CP 1500 | 0,75 | 1125 4500 22
Quy Duong 180 0,74 | 133,2 | 4500 22

Trang K§ 280 | 0,74 | 2072 | 4500 22
Béng 2. Thong sb dudng day 16 375E8

A . ~ Loai 1 ro Xo
Tén dudng day Day (km) | (@km) | (©/km)
TrangKy | N27 | AC35 [035 [ 085 0,40
N26 N27 | Ac120 |02 027 0,365
Quy N26 | AC35 |07 | 085 0,40
Duong
N26 N24 | AC120 |02 027 0,365
gf,“c A l\os | AcTo | 002 | 046 0,381
CP N25 | Ac70 | 0,02 | 046 0,381
N24 N25 | Ac70 | o025 | 046 0,381
N24 N23 | AC120 | 0,05 | 027 0,365
Ajnomoto | N23 | AC50 | 0,5 | 0,65 0,392

N22 N23 | ACI20 | 0,35 [ 027 0,365
Brother N22 AC95 0,35 0,33 0,37

N22 NI18 | ACI20 | 0,25 | 027 0,365
CimboiiB | N2I | AC50 | 0,3 | 0,65 0,392
CimPoai | N21 | AC50 | 0,03 | 0,65 0,392
N20 N21 | AC70 |05 | 046 0,381
HoaBinh | N20 | AC50 | 0,1 | 0,65 0,392
N19 N20 | AC70 | 04 | 046 0,381
CimbongB | N19 | AC50 | 02 | 0,65 0,392
N18 N19 | AC70 |02 | 046 0,381
NI8 N14 | ACI120 |06 | 027 0,365
g;’?n N17 | AC35 |03 | 085 0,40

A Chau N17 | AC50 |04 |065 0,392
N16 N17 | AC70 |01 | 046 0,381
Hién Lé N6 | AC35 |01 | 085 0,40

N16 N15 | AC70 |03 | 046 0,381
Canada NI5 | AC35 |01 |085 0,40

N14 N15 | AC70 |02 | 046 0,381
N13 N14 | ACI20 | 0,6 | 027 0,365
CimbongA | N13 | AC50 | 0,15 | 0,65 0,392
N13 N9 ACI20 | 0,1 | 0.27 0,365
KRA N12 | AC50 | 0,05 | 065 0,392
KKA 630 | NI2 | AC50 | 0,05 | 0,65 0,392
N10 N12 | AC9s |07 033 0,37

Nishoku2 | NI1 | AC70 | 02 | 046 0,381
Nishoku1 | N11 | AC70 | 0,1 | 0,46 0,381
N10 NIl | AC70 |01 | 046 0,381
N9 N0 | AC95 |03 |033 0,37

N9 N8 ACI20 | 02 |0.27 0,365
gam bong | N8 AC35 |01 |085 0,40

N8 N7 ACI20 | 0,1 | 0.27 0,365
CimbPongC | N7 AC50 | 0,05 | 0,65 0,392
N7 N5 ACI20 | 0,1 | 0727 0,365
ggrgcam N6 AC35 |01 |085 0,40

gg(g “am - Ne AC35 |06 | 085 0,40

N5 N6 AC50 | 1,1 | 065 0,392
N5 N4 ACI20 | 04 | 027 0,365
ICS N4 AC70 | 025 | 046 0,381

Xac dinh ton that cong suit mang dién bang cong thirc
sau:

2 2
AP, = 2% Rj (1)
Udm
P?+Q?7 .
4Q; = “ X @
dm

Trong d6:

- P, Qi 1a cong sult tac dung va phan khang trén
duong day tha i khi phu tai cuc dai.

- R;, Xj: dién trd, dién khang cua duong day thir i.

S 2
APy = AP, () + AP, 3)
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Un%.5%
100.54

AQpu; =

- APy hao t6n cong suét tic dung khi MBA khong tai.

- AQ,: hao ton cong suat phan khang khi MBA khong
tai.

- AP, hao t6n cong suét tic dung khi ngin mach MBA.

Theo cong thuc (1), (2), (3), (4) ta tinh dugc:

+AQo “)

AP pang dien = 2(AP; + APpy;) = 129.889,7 (W)
A(Qm@\ng dien = Z(AQI + A(QBAi ): 23534952 (Var)
Xac dinh d9 tin cay ciia mang dién:
SAIDI, = =T Ki (5)
K¢
SAIDL, = Y12 SAIDI, 6)
SAIF], = ZiziKi %)
t
SAIFL, = 1z SAIFI, (8)
MAIF], = L=k 9)
Kt
MAIFL, = 12 MAIFI, (10)

Trong d6:

- T;: Thoi gian mét dién 1an thir i trong thang t.

- K,: Téng s6 khach hang ciia hé thong trong thang t.

- K;: Téng sb khach hang bi anh huong mat dién cua
hé théng trong thang t.

- n: Tong s6 lan mat dién trén 5 phut.

- m: Tong sb 1an mét dién dudi 5 phut.

Theo cong thuce 5, 6, 7, 8, 9, 10 ta tinh dugc:

SAIDI, pang dien = 49,1 (phut/khach hang)
MAIFL nyng gien = 0,54 (lé‘m/khéch hang)
SAIFIy nang dien = 0,34 (lan/khach hang)

Céc phuong phép tinh toan truyén thong trong danh gia
mang dién thuong dua trén cac cong thuc vat 1y co ban,
bang tinh thu cong va cac gia dinh don gian hoa. Mac du
¢6 nhitng uu diém nhat dinh vé su don gidn va dé tiép can,
nhung chiing lai boc 16 nhiéu han ché ¢b hitu, dic biét khi
&p dung cho cac h¢ théng dién hién dai voi quy mo va do
phtrc tap ngay cang tang.

Viéc udc tinh ton that cong suat 1a mot phan quan trong
trong danh gia hi¢u qua cua hé thong dién. Theo truyén
thong, cac phuong phéap sau day thuong dugc sir dung:

Phuong phap can bang ning lugng: Pay 1a cach tiép
can don gian nhat, trong d6 tong ton thit hé thong dugc
tinh bang cach ldy téng ning luong vao trir di tdng ning
lwong that thoat [2]. Phuong phap ndy cung cép cai nhin
téng quan vé ton thit toan hé thong nhung khong cung cip
chi tiét v& vi tri hodic nguyén nhan gy ra ton that.

Mo hinh hoa don gian va phuong phép tai trung binh:
Phuong phép "ngdy dic trung" tinh toan tén thit ning
luong cho mot ngay dién hinh va ngoai suy cho toan bg
thoi gian tinh toan [2]. Phuong phap "tai trung binh" su
dung tai trung binh va hé sé dang duong cong tai dé udc

tinh t6n tht, voi gia dinh duong cong tai tuong ddi dong
nhét va hé sé cong suat khong ddi. Tuy nhién, cic phuong
phép truyén thdng nay ¢ nhitng han ché dang ké. Chiing
thuong dua vao cac gia dinh don gian héa va dir liéu han
ché, dan dén két qua co do chinh xac thép.

Phan tich hoan vén don gian (Simple Payback
Analysis): Xac dinh s6 nim can thiét dé von dau tu dugc
bu dip boi cac loi ich thu duoc [3].

Thoi gian hoan von = M
Loi nhuan hang nam

Cac phuong phap phan tich kinh té truyén thong
thuong don gian héa cac yéu tb ta1 chinh phuc tap nhu lam
phat, khau hao thué, chi phi von co trong sO va su suy
giam hiéu suét theo thoi gian. Piéu nay din dén mét bic
tranh khong ddy du vé gia tri kinh t& thuc sy ciia mot
khoan diu tu ddi voi hé théng. Hon nita, ching han ché
kha nang phan tich kich ban mdt cach toan dién, khién viée
danh gia tac dong cua cac bién s6 khac nhau hodc cac yéu
t6 khong chéc chén trong tuong lai trd nén khé khan.

Céc phan tich nay thudng chi tim ra mét gidi phap "du
t6t" chir khong phai giai phap "t6i wu".

2.3. Gi6i thiéu vé phin mém Siemens PSS

Bo ph?m mém Siemens PSS dai dién cho mét bude
nhay vot vé kha ning phan tich hé thong dién, vuot xa cac
phuong phap truyén thong.

MBbi trudng tich hop va giao dién dd hoa (GUI): PSS/E
cung cAp mot moi trudng tich hop cho phan tich dong céng
suat, ngan mach va md phong dong [4]. Giao dién ngudi
ding dd hoa (GUI) toan dién cua PSS/E cho phép nhap,
xuét va thao tac dir liéu dé dang, dong thoi cho phép cac k¥
su duy tri quyén kiém soat chit ché dbi véi img dung cua ho.

Disgram Toolbar

| Equiment List

[ vtz e ]

[Progress view | [ Disgram view | [ Status Bar

Hinh 1. Giao dién chinh ciia phan mém PSS

Main menu: La thanh thyc don chuong trinh chinh
ding dé truy cép tit ca cac chirc ning tmg dung ciia phan
mém PSS

Diagram view: La ving thé hién so d6 hé thong dién
bang cac biéu twong d6 hoa hay con goi 1a ving mé phong
hé thong dién.

Progress view: La ving hién thi tit ca cic thong bao
trong qua trinh chay chuong trinh. Céc thong bao nay 1a két
qua tinh toan, théng diép canh bao hodc bao 15i vé cac kich
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hoat dd chon. Pay ciing 1a ving hién thi chi tiét tién trinh
hdi tu ctia bai toan phan bd cong suét, tinh toan nga‘in mach.

Status bar: La thanh trang thai cho biét cac thong tin
trang thai khac nhau khi sit dung phan mém PSS.

Diagram toolbar: La ving gdm cac nat chon Select va
cac thiét bi dung dé v& so dd hé théng dién. Sir dung
Diagram Toolbar dé chon va dat thiét bi vao dung vi tri
trong so d6 mot cach d& dang.

ShowHide Protection

Transformer ROIHTY Equipment Annotations

Show  Grid Show
Select Grid Snap | Resuits Lins Switch Load |synchronous Harmonie
Machine Injection
- - u
e Gl w0 = e [ 2 o & Ao P T E W F AL |
Horizontal Vertical —Point / {apaciior Harmonic

Rotate | Node Node  Node |MWhH Load Filter
Rotate -90° Series Capacitor/ Induction  Standard Knee
Rotata +90° Reactor Machine Fault Point

Hinh 2. Céc niit va thiét bi v& so d lusi dién

Chirc ning ctia phan mém PSS:

- Phan tich dong cong suit (Power Flow Analysis):
PSS/E thyc hién cac tinh toan dong cong suit trang thai 6n
dinh, bao gém viéc xac dinh dién ap nut, dong cong suét
thuc va cong suat phan khang trén cac duong dy, goc pha.
Phin mém sir dung cac thuat toan manh mé va ldp lai nhu
Newton-Raphson dé gidi cic phuong trinh phi tuyén tinh
phirc tap cua hé thong dién. Diéu nay cho phép phan tich
chi tiét cac diéu kién van hanh va ton that trong mang ludi.

- Phan tich ngén mach (Short Circuit Analysis): PSS/E
¢6 kha nang tinh toan dong ngan mach cin bang va khong
can bang trong cac diéu kién sy c¢6 khac nhau, tuan thu cac
tiéu chudn nganh nhu ANSI va IEC 60909 [1].

- Phan tich 6n dinh dong (Dynamic Stability Analysis):
Pay 1a mét tinh nang manh mé cho phép md phdng phan
mg cua hé théng véi cac nhidu loan 16n va dot ngot, bao
gdm phan tich 6n dinh qua do (transient stability), 6n dinh
dién 4p (voltage stability) va 6n dinh dai han (long-term
stability). PSS/E cung cdp mdt thur vién mo hinh dong 16n,
bao gdbm cac mo hinh thiét bi tiéu chuin cua Siemens va
kha ning thém mé hinh do ngudi dung ty thiét 1ap.

- Phan tich ngiu nhién (Contingency Analysis): PSS/E
ty dong tao va xép hang céc kich ban sy ) (vidy: N-1, N-
2, N-k) v mo phong tac dong ctia chung 1én hé thdng.
Phin mém hd tro ca phan tich dinh hudng (deterministic)
va x4c suat (probabilistic), cho phép danh gia rui ro toan
dién hon vé kha nang phuc hoi cia ludi dién.

- Dong cong suét tdi wru (Optimal Power Flow - OPF):
Pay la mot tinh nang md rong cua phan tich dong cong
suét, cho phép ty dong didu chinh cac bién diéu khién (vi
du: cong suét phat, dién 4p may phat, dién khang nhanh)
dé dat dwoc giai phap "tdt nhat" theo cac muc tiéu dinh
trudc. Cac muc tidu c6 thé bao gdm tdi thiéu hoa chi phi
nhién liéu, t6i thiéu hoa ton thit cong sut tac dung va
phan khang, hodc tdi da héa truyén tai cong suét, dong thoi
thoa man tat ca cac rang budc hé théng.

Dong cong sudt chudi thoi gian (Time Series Power
Flow): Tinh ndng nay cho phép phan tich hé¢ thong theo
cac bién dong tai va nguon phat dién theo thoi gian, rat
hitu ich cho viéc 1ap ké hoach véi cac ngudn ning luong
tai tao bién doi.

Phan tich soéng hai (Harmonics Analysis) PSS/E cung
cap kha ning phan tich méo hai trong hé thong dién, mot
vén dé ngay cang phd bién véi sy gia ting cua cac thiét b
dién tir cong sut [5].

. Hai bac 1

Hai bic 2

Hai bdc 2
A
A X

Then gian

v T&na hap dang séng
(sau 17 bac song hai)
Hinh 3. Cac bac song hai trong mo6 phong PSS

Phan tich kich ban va téi wu hoa vé kinh té: Cac thuat
toan cua phﬁn mém tao ra cac kich ban chinh xac va thuc
té, tao diéu kién so sanh d& dang nhiéu kich ban dé co
duogc sy 13 rang cho cac quyét dinh ngan sach va dau tu
quan trong.

Nén tang dam may: La mot phan mém dang dich vu
(SaaS) dua trén ddm may, PSS/DE cung cAp bao mat tich
hop, dé dang truy cap va loai bé nhu clu cai dat va bao tri
ph?m mém tai chd [1].

Chi phi cip phép: Gidng nhu cic phin mém ky thuét
chuyén nganh khac, Siemens thudong cung cap gidy phép
hoc thuat (Academic License) hoac goi Gido duc
(Educational Package) voi mtrc gia wu dai dac biét danh cho
cac truong dai hoc, phong thi nghiém va nghién ctru [1].

2.4. Ung dung phin mém PSS tinh todn chi tiéu ky
thuit mang dién phan phéi 10 375E8 khu céng nghiép
Pai An - T\t Minh - TP Hai Phong

Bude 1: Thiét lgp théng s6 heéi dién

Lua chon cAu hinh va thu vién céc thong $6 cua cac phﬁn
tir lu6i dién, bude nay nhiam khai bao cho phin mém PSS
biét thu vién thong sd cac tuyén day cia ludi dién ap dung.

Chon: File/Program setting, chon nuat 1énh muc
Construction dictionnary dé chon thu vién day.

Chon file pt1 con = chon ok.

Working Ditectories

Inpu file dirscton § .| I Disable

Report file dirscton |C:\F'r09ram Files"PTINPSS-ADEPTE Rt

Image file disctory [o4 ==

PS5/U Raw Data

Costruction dictionans  [CAProgram Files\PTIVPSS ADEPT S\ Examplebpticon ... |
Coordinate scale fastar |1

™ Foice node names to uppercase

I Allow duplicate node names

Diagram Load Property Sheet Display
Transtormer symbolype [150 | = Rectangular (P + Q)

Unda levels [10° " Polar [5. PF. Leading/Lagging]

I AutoPosition OFF
1™ Show hidden items
I Delete Knee Points [¥ Restore last workspace at startup

¥ Position branch resuits labels close to ends

I~ Separate node name and result labels

™ Toolips Settings...

Cancel

Hinh 4. Thé lya chon cAu hinh va thu vién cac thong sb cua cac ph?m tr
ludi dién
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Nhap céc thong tin co ban v€ ludi dién. Budc nay,

nhiam khai bio cho phan mém PSS thiét

lap ngay tir dau

cac thugc tinh cta ludi dién nhu: dién ap qui udce la dién
ap pha hay dién ap day va tri so, tan sO, cong suat biéu

kién co ban...

Buée 2: Vé so do luGi dién véi cac phan tie trén thanh

cong cu

Str dung cac cong cu v€ trén thanh cdng cu dé tao so do
ludi dién. Sau khi vé xong so d6 ludi dién, thyc hién nhay

dap chudt trdi vao cac phan tu trén so do
thong so cta cac phan tr.

dé tiry chon cac

Ngudn (Source): tén ngudn, loai dién 4p, cong sut dinh

murc...

source propetes T | e
E = = ‘|

Main | Hamorics |

Jransformer Proparties S S - o]
General | Tap Contral | Regulation | Hamorics | ORA |
Mame  [XDrgocSer] From Node  XD-NgecSen
Phasng [ABC = To Mode:  PT-XDMgocSon
T = Groups
S [Wire Wes =l Tapped Mode =
Nameplate rating (<VA/phase} [1000 PTXDNgocSon =
Conatruction type ﬁ—ﬁ;ﬁ;’ﬁ; ;"] hasie St [0 feg
Voltage
¥ User defined
From Node: |35 k¥ ToMode: [0 (5%
|- Impedance {on tranaformer kVA base} N
G * |
Leakage impedance {pu) Doie4s  [D.D3saest i
Hall winding mpedancs {p] [ 0035485 'l
“From'" grounding impedance (Ohma) o P
"To" side grounding impedance {Dhms) o o
Ratings {pu) !
2 E 4
il 11 [iz ha
¥ Visible ¥ Results
¥ I Service

[ ok ] ocaneed | Hep

Name  [IFER Nods: NODE1
Gruups...l
Type  [Swing =
Nominal voltage (kW) 35000 ~] LL
Scheduled voltage fpu of nominal)  [1.00
Angle o deg
~ Impedance

Base rating (<ViA) [2000.0

Positive sequence resistance (pu on source kVA bass) [0.00000

Posttive sequence reactance (pu on source kVA bass) [0.01000

Hinh 7. Thé nhép thudc tinh may bién ap
Phu tai (Load):

Tén phu tai, loai phu tai (c4n bang hay khong can
bang), cong suat tac dung, cong suat phan khang, bicu do

phu tai (Load Snapshots)...

Static Load Properties —

Zero sequence resistance {pu on source kVA bass) [oooooo
Zero sequence reactance {pu on source kVA bass) [ooiooo
Grounding resistance {Ohms}) [ooooon
Grounding reactance {Ohms) [oooooo
¥ Visble [ Resuts System Base cVA) 1000
¥ In service
[ ok | canca | Help

Hinh 5. Thé nhédp thudc tinh nit ngudn
Puong day (Line):

Trong muc ndy, cho phép dit tén, chon loai diy dan,
chu tric day dan, sb pha, chiéu dai duong day....

Line Properties

b

||

Main | Hammenics | DRA |

Name B NgocSon-7] From Node: 7

Fhasng [Aec =] To Nede:  B.NgocSon.
Lnelength 05 Gruups...!
Constructiontype  [AC35  +|

~ Impedance

Fosttive sequence resistance {ohms/unit length)
Positive sequence reactance {ohms/unit length}
Zero sequencs resistance (ohms /unit length)

Zero sequencs reactance {ohms /unit length)

- Ratings (A}
1 = 3 4
7= EET) {EED) {EED)
¥ visible V¥ Results

¥ in service

I Help |

Hinh 6. Thé nhép thong tin doan dudng day
May bién ap (Transformer):

Phén nay cho chon nhép tén tram bién ap, thong s6 MBA
(s0 pha, t0 ndi day, cong suat dinh mic trén mét pha, loai
MBA, dién trd, dién khang, tong tré tuong duong cla

MBA....).

Main | Harmonics | DRA |

L=yl P TBrngocson Node: PT-XDMgocSon
Type IConstant power - Groups...| Categories... I

i+ Balanced ‘ ‘ & Grounded-wye ‘

" Unbalanced " Delta

F W) Q fevar)
Total 16 806 6640
f 1 [5.02 2213

r Grounding Impedance

Resistance |0 Reactance !0

W wisible ¥ Resutts

¥ In service

oK I Cancel Help

Hinh 8. Thé nhap thugc tinh phuy tai

Nut (Node):
Muc nay cho phép nhap tén ntt, dién ap nut, toa do...

Groups...l.

.
MNode Properties

Base voltage kW] I'ID.DDD vi LL

Drescription

— Pozition ~ Type
e 10_4 i Bushar
hs 15.2 &+ Paint

Rotation lEI deg.
Label configuration |1 v!

[First quadrant, horizontal bext]

o |

™ Wisible W FResults

Cancel I

Hinh 9. Thé nhép thong tin nut tai dién nang
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Thiét bi dong cit bao vé (Switch):
Tén vi tri dat, sb pha, dong dién dinh mfc...

e P L] [
- —
Main ] DRA ]
MName [EDMBENgocsan] From Meode: CD-B.MgocSon
To Node: CD»-BngocSon
Phasing ABC
Switch 1D | (Grovps. |
Construction type iSWHC -
—Ratings (&) — -
1 2 3 4
100 |12‘D 140 ;12{?
1
I Tie switch
Status — TOPO Status -
" Open " Locked
¥ Closed 1+ Unlocked
¥ wisible M Resuts
oK |  cance | Help |

Hinh 10. Thé nhap thong tin thiét bj dong cit bao vé

Trong thu vién ciia phdn mém da c6 sin cac thong sb
cua cac phé‘ln tr, ta chi viéc chon loai cAu tric cua céac phén
tir trong muc construction type thi cic thong sb s& dugc tyr
dong cap nhat vao.

Buéc 3: Thuc hién chay cdc chikc nang tinh todan

Trude khi thyc hién chay chirc ning toan tinh ta cin
thiét 1ap cac tiiy chon bang cach mé hop thoai option va
nhap cac thong tin vao hdp thoai.

Buée 4: Bdo cdo két qua tinh todn

Sau khi thuc hién chay xong mdt trong cac chuc nang
tinh toan trén, ta c6 thé xem két qua tinh toan phan tich cua
phﬁn mém tai 2 vi tri nhu sau:

- Xem hién thi két qua phan tich ngay trén so dd.

- Xem két qua tinh toan chi tiét tir thé REPORT cua
phin mém PSS.

Sea = i idannaaceaRmnl,

il
it
%t

wx dins

Hinh 11. M6 phéng hé théng dién 16 375E8 trén PSS cta nhém sinh vién

2.5. Két qua va thio ludn

Dua trén viéc mo phong 16 375ES, Kkét qua thu duogc tir
phan mém PSS cho thay sy t6i uu hon so véi phuong phap
tinh toan truyén thong:

- V& ton thét cong sut:

S Amp
Fetnge Vol LL
P Watts, vars

e e

NEAREEE
H

Hinh 12. Két qua tinh toan ton tht cong sudt 16 375E8
Két qua so sanh giira hai phuong phap dwoc thé hién
qua bang sau:
BANG 3. SO SANH HIEU QUA TINH TOAN
TON THAT CONG SUAT

Chi tiéu tén thit Phuong phip Diing PSS
truyén thong

Cong suit tac

s F) 129.889,7 (W)

128.546,38 (W)

Cbng suét phan

Khing (O) 235.349,3 (Var)

234.899,3 (Var)

Str dung PSS gitip phan anh sat diéu kién van hanh
thuc té hon, cho phép mo hinh hoéa chi tiét toan bd mang
ludi va giam ton that chii dong théng qua kha nang tdi wu
hoa.

- Vé do tin cay cung cép dién:

o - i
T .J

e HR |2
Fitiel | [SFReaite 2100

Hinh 13. Két qua tinh toan db tin cdy 16 375E8
Dung PSS cho thay thoi glan tinh toan nhanh ho’n
phuong phép truyén thong, ¢ o thé danh gia nhiéu su ¢d va
mod hinh hoéa cac trinh tu ngat cua thiét bi va hanh dong
khic phuc duge xac dinh trude.
BANG 4. SO SANH HIEU QUA TINH TOAN BO TIN CAY

Ché d tin cay lt)rhu‘;‘g‘lgﬂ':ggg Diing PSS
SAIDI
49,1 47,1
(Phat/khach)
SAIFI
‘ 0,34 03
(Lan/khéch)
MAIFI
. 0,54 0,5
(Lan/khéch)

- Vé tinh toan dong cong suét:
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- = = v
Analysiz Options = S o]
Gereral | Load Flaw | Shot Cieut | Matar Starting | Repors |
Veitage Thrasholda Rating Limts MWH Load Lineanzation
Branchratngind=x |1 = £ Lnsats by Trée
Hoh [ | | Loading % & Linearizs by Group

low [085 3 mu

Power factor imtt 0.2

I Create PSS/Engines hub file

B-Facter [0.885

[ Voltage Unbalance [¥ Apply scale factor

@ Percert diference between mex and min phase voltage
7 Percent difference belween max and average phase voltage
" Ratio of negative-sequence to positive-sequence voltage
7 Parcent difersnce between phese and average voltage
Voage upperlmt [5 =1 %

| Currert Unbalancs
@ Percent dfference between max and average phase cument
" Percent diference between phase and average phase curent
" Ratio of 2er0-sequence to positive-sequence cument
" Ratio of negative-sequence to positive-aequence cument

=]
=

Current uppar limit ]S

[ ok | cacel | He

Hinh 14. Cac chon lya cho cac bai toan cong suit trén PSS

\ SR L T
e mj »—HJ : P

Hinh 15. Két qua tinh toan dong cong suat 16 375E8
BANG 5: SO SANH HIEU QUA TINH TOAN DONG CONG SUAT

P(kW) Q(kVar)
Phuong phdp truyén 11634 5017,8
thong

Dung PSS 11700,4 5118,9

Két qua dong cong suét trén PSS dat 11700,4 kW (P)
va 5118,9 kVar (Q), cao hon so vo6i tinh toan thu cong
(11634 kW va 5017,8 kVar). Diéu nay cho thiy phin mém
c6 kha nang xur ly cac bai todn 13p phuc tap, xac dinh
chinh xé4c cac van dé nhu sup dd dién 4p hoac mat én dinh
qué d6 ma phuong phap truyén théng thudng bo qua hodc
don gian hoa.

- V& d6 chinh x4c va kha niang mé hinh hoa chi tiét:

+ Phuong phép truyén théng: Viéc tinh toan thuong dua
trén cac md hinh don gian hoa nhu so dd thay thé mot soi,
thudng xuyén bd qua cac thanh phan dién khang nhé hoic cac
niit phy tai khong tap trung dé giam bét khdi lwong tinh toan.
Bén canh do, cac thong sb dau vao thuong duoc gia dinh 1a
hang sé, khong cap nhét theo dac tinh thay déi thuc té cua
thiét bi. Diéu nay dan dén sai sd tich lity 16m, dic biét khi phan
tich cac 16 dudng day dai va co céu tric phic tap nhu 10
375E8. Ngoai ra, vi¢c giai cac hé phuong trinh vi phn mo ta
ché d6 qua do (ngén mach, khoi dong dong co 16n) bang tha
cong 1a cuc ky kho khin va dé phat sinh sai sot.

+ St dung phin mém Siemens PSS: Phan mém cho
phép mé hinh hoa chi tiét dén tirng phan tir nhé nhat nhu
may bién ap trung 4p, tu bu va cac loai day dan véi thong
s6 k¥ thuat chinh xac dugc trich xudt tir thu vién chuén
(Construction Dictionary). PSS sit dung cac thuit toan lap
hién dai nhu Newton-Raphson hoac Gauss-Seidel dé giai
hé phuong trinh dong cong suit, dam bao sai s6 & mirc cuc
thép (thuong < 0.001%). Kha nang m6 phong dong cua

PSS giup xac dinh chinh xac hanh vi cta ludi dién khi c6
bién dong dot ngdt, tur do6 hd trg k¥ su dua ra cac thong $6
cai dat ro-le bao vé tbi uu, dam bao tinh chon loc va nhay
bén cua hé thong bao vé.

-Véhd trg dao tao va phat trién nguén nhan luc:

Tiéu chi nay danh gia tac dong tryc tiép cua viéc thay
ddi cong cu tinh toan ddi v&i chit lugng dao tao nhan lyc
nganh K¥ thuat dién tai Truong Pai hoc Hai Duong.

+ Phuong phap truyén thdng: Sinh vién ton nhiéu thoi
gian vao tinh toan sé hoc thi cong, ddn dén han ché trong
tu duy phan tich hé théng tong thé. Sy thiéu hut cong cu
truc quan khién nguoi hoc khé hinh dung sy twong tac
giita cac thanh phan khi thong sb thay dbi, tao ra khoang
cach 16n gitra 1y thuyét va thue tién van hanh..

+ Sir dung Siemens PSS: Chuyén trong tam tir tinh toan
thudn tay sang phén tich va thiét ké hé thng. Véi giao
dién tryc quan, sinh vién dé dang theo doi dong cong sut
va dién ap, d(“)ng thoi chu dong xay dung céc kich ban thuc
t€ (b6 sung tu by, thay doi ddy dn) dé t6i uu hoa mang
dién. Viéc tiép can cong cu chuan cong nghi¢p giup sinh
vién nang cao k¥ ning giai quyét vin dé Va nhanh chéng
thich nghi v6i moi truong lam viéc thuc té tai EVN hoac
cac khu cong nghiép sau khi tot nghiép.

3. KET LUAN

Nghién ciru dd khing dinh phan mém Siemens PSS la
¢ong cu wu viét trong viéc phén tich cac chi tiéu kinh té - ky
thuat cua hé théng dién. So v6i phuong phap truyén théng,
PSS mang lai d§ chinh x&c cao nh¢ kha nang mo6 hinh hoa
chi tiét va thuat toan tinh toan hién dai. Két qua thuc nghiém
trén 10 375E8 cho thiy phan mém phan 4nh sat thuc té van
hanh, hd trg tdi wu hoa dong cong suit va giam thiéu ton
that dién nang. Kha nang phan tich kich ban "what-if" giup
ngudi van hanh chu dong danh gia rii ro va nang cao do tin
cy cung cip dién. Dic biét, viéc img dung PSS trong giang
day tai Truong Pai hoc Hai Duong d tao ra sy chuyén dich
tich cuc tur tinh toan thu cong sang tu duy phan tich hé théng.
Sinh vién duoc tlep can truc quan V6i cac ché do xac 1ap va
quéa do, giup hiéu sau ban chat cac hién tugng dién nang.
Cong cu nay ciing giup rut ngan dang ké thoi gian tinh ton,
tap trung ngudn lyc vao viéc dé xudt giai phap ki thuat. Qua
do6, sinh vién dugc trang bi ky nang su dung phdn mém
chuén cong nghiép, dap tng tdt yéu cau tuyén dung cua
EVN va cac doanh nghi¢p 16n. Pay la bude di quan trong
trong vi€c hién dai hoéa chuong trinh dao tao va nang cao
chit lwong ngudn nhan luc nganh K§ thuat dién.

~ TAILIEU THAM KHAO
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