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~ 2.1. CAC KHAI NIEM CHUNG

Phuong &n cung cap dién hop Iy la phwong én théa
man cac yeu cau ky thuat da de ra lai vwra thap vé von
dau tw va chi phi van hanh

Théng thwérng ton tai mau thuan gitva cac mat kinh té va
ky thuat, cho nén tinh toan chi mai la can ctr quan trong
chr chwa phai la quyét dinh cudi cung

Pé Iwa chon phwong an cung cap dién can phai can
nhac thém nhiéu mat khac nhau nhw dwong 16i, toc dd
va quy mo phat trién phat trién kinh té, phat trién céng
nghiép, khd nang huy dong von dau tw, tinh hinh cung
cap vat tw va thiét bj, trinh do thi céng va van hanh...
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~2.2. CAC CHI TIEU KY THUAT CUA PHU'ONG AN CUNG CAP DIEN
2.2.1. Chat lwong dién nang

bam bao chat lwong dién nang trong danh gia ky thuat
la chu yéu dam bao d6 Iéch, dé dao dong dién ap va tan
sO nam trong pham vi gia tri cho phép so v&i dinh mirc.
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~— 2.2. CAC CHI TIEU KY THUAT CUA PHUONG AN CUNG CAP DIEN

2.2.1. Chat lwong dién néng
2.2.1.1. Chat lwong tan sé

e Do léch tan sb

Hiéu so trung binh trong vong 10 phut gitra tri so thuc té
cua tan so co ban vdi gia tri dinh mirc cua no
Af=f—f, [Hz]

Afop = —4m

100 [%]

fdm

Theo TCVN va Singapore [Af%] = + 0,5Hz
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~ 2.2. CAC CHI TIEU KY THUAT CUA PHUONG AN CUNG CAP DPIEN
2.2.1. Chat lwong dién nang
2.2.1.1. Chat lwong tan sé

e DY dao ddng tan sbé

Hiéu s6 gilra gia tri I&n nhat va nhd nhat cua tan sb co
ban khi toc dé thay doi cua tan s6 I&én hon 0,2Hz trong
mot giay.
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" 2.2. CAC CHIi TIEU KY THUAT CUA PHU'ONG AN CUNG CAP DIEN
2.2.1. Chat lwong dién nang
2.2.1.2. Chat lwong dién ap

e DO léch dién ap
Hiéu so gitra tri sO thwe té cua dién ap U vai gia tri dinh
mic Ug,, phat sinh khi thay doi ché do lam viéc tuwong
doi cham (dwdi 1% trong 1 giay).

AU=U-U,, [V]
U-0U
5U% = —2100 [%]
Udm

Piéu kién: U < sU < U*
V&i dU*, oU- la gidi han trén va duwdi cua dé Iéch dién ap

Theo TCVN: -10% < [5U%)] < +5%
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" 2.2. CAC CHIi TIEU KY THUAT CUA PHU'ONG AN CUNG CAP DIEN
2.2.1. Chat lwong dién nang
2.2.1.2. Chat lwong dién ap

e DO dao déng dién ap

Hiéu so gilra tri sO hiéu dung 1&n nhat U, va nhé nhat
U... cha dién ép U trong qua trinh thay d6i kha nhanh
thong sd cua ché dd khi toc dd thay dbi cha dién &p
khong dwdi 1% trong 1 giay.

Dao dong dién ap gay dao déng anh sang, gay hai cho
mat ngwoi, gay nhiéu radio, nhiéu TV va nhiéu cac thiét
bi dién tir.
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~2.2. CAC CHi TIEU KY THUAT CUA PHU'ONG AN CUNG CAP DIEN
2.2.2. D6 tin cay cung cap dién

B4 tin cay cung cap dién thé hién qua kha nang lién tuc
cung cap dién.

Po tin cay cung cap dién tinh bang thdi gian mat dién
trung binh nam cho mét ho tiéu thu va cac chi tiéu khac,
dat gia tri hop Iy chap nhan dwoc cho ca phia ngudi sty
dung dién va nganh dién.
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~~ 2.2.CAC CHIi TIEU KY THUAT CUA PHUONG AN CUNG CAP DIEN
2.2.3. Tinh don gian trong lap dat, van hanh va bao tri

2.2.4. Tinh linh hoat

2.2.5. An toan dién

2.2.6. Tinh tw ddéng hda cao
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~ 2.3. PHUPONG PHAP TINH TOAN KINH TE KY THUAT
2.3.1. Tong so von dau tw V va chi phi vadn hanh hang nam C,,

Tong s6 von dau tw V va chi phi van hanh C, 1a hai s6
liéu co ban dé tien hanh so sanh cac phwong an.

Trong giai doan thiét ké so bd dé& chon phuwong an,
khong thé tinh chi tiét tong so von dau tw V va chi phi
van hanh hang nam C,, ma chi can dé cap t&i nhivng
thanh phan chu yéu.
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~ 2.3. PHUPONG PHAP TINH TOAN KINH TE KY THUAT
2.3.1. Tong so von dau tw V va chi phi vadn hanh hang nam C,,
2.3.1.1. Téng s6 von dau tw\

Téng sb von dau tw dwoc tinh
V= Vi + Vg
trong do:
-V, : vOn dau tw vé thiét bi ké ca dau tw 1ap rap ching.

- V,4: vOn dau tw vé cac cong trinh xay dwng tram bién ap,
tram phan phdi, tram diéu khién ...

Néu c6 phwong an do yéu cau nang cao chat lwong
dién nang va hé so céng suat cose ma phai dat thém
thiét bi bu thi phai tinh thém von dau tw V,, cho céac thiét
bi bu d6.
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-~ 2.3. PHUONG PHAP TiNH TOAN KINH TE KY THUAT
2.3.1. Tong so von dau tw V va chi phi vadn hanh hang nam C,,
2.3.1.2.Chi phi vdn hanh hang nam C,,

Chi phi van hanh hang nam dworc tinh

Coh = Cynt Cpq + Cp +C s +C + Cppy,
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Chi phi vdn-hanh hang nam C,, -
: Coh=Cpt Cpqg t Cp+Crig+ Coy + Cpppyy
trong do:
K. - hé s6 khau hao
V: tbng sb von dau tw
- Cpq : chi phi ve tu sra bao quan: C,, = Ky, .V
Kpq : hé sO bdo quan
- C,: chi phi vé ton that dién nang: C, = AA . B
AA : ton that dién nang hang nam [KWh]
B:gia1lkwWh [dong]
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—

Chi phi vdn -hanh hang nam C,, _—
Coh=Cpt Cpqg t Cp+Crig+ Coy + Cpppyy

trong do:

- C,.4: ton that kinh té do mat dién (chi phi nay chi ké dén
khi so sanh gilra cac phwong an cé tinh dén do tin cay
cung cap dién )

- C_,: chi phi vé lwong cla can bd céng nhan vién van
hanh hé thong cung cap dién

- C,py - chi phi phu khac nhw lam mat, su0i am..

Thong thwong chi phi C,,va C,, gilra cac phwong an

gan bang nhau nén thwdng bd qua khi so sanh cac
phwong an.
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~ 2.3. PHUONG PHAP TINH TOAN KINH TE KY THUAT
2.3.2. Chi phitinh toan C,

Théng thwong, gitra von dau tw V va chi phi van hanh
hang nam C_, co mat dai lap.

Mudn gidm ton that dién nang, gidm ton that kinh té do
ngtrng cung cap dién, phai dat thém thiét bi bu, tang tiét
dién day dan, dat cac dwdng day va may bién ap du
phong... két qua la lam tang s6 von dau tw.

Pé phan anh ca hai mat ndi trén va danh gia tinh kinh té
cua phwong an cung cap dién, nguwoi ta xay dwng chi
tiéu chi phi tinh toan C.,.
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-~ 2.3. PHUONG PHAP TiNH TOAN KINH TE KY THUAT
2.3.2. Chi phitinh toan C,

Chi phi tinh toan C,; dwgc tinh
Cyi = Kng:V + Cy  [dOng/namj
trong do:
- Kig 12 hé scf) hiéu qua. Hé sO hiéu qué néi 1én mic dd st
dung hiéu qua von dau tw

Chi tiéu tdi wu cda cac phwong an cung cap dién la:
Ci = Kyg-V + Gy =min
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~— 2.3. PHUONG PHAP TINH TOAN KINH TE KY THUAT
2.3.2. Phwong phap so sanh kinh te ky thuat

So séanh kinh té ky thuat dwoc tién hanh theo cac budc:

» Phan tich va loai cac phwong an khong théa man cac
yéu céu ky thuat da dat ra. Lwa chon cac phuwong an dat
yéu cau ky thuat ngang nhau dé so sanh.

= Tinh chi phi tinh toan C; cho tirng phwong an.
* Chon phwong an cé C, = min.

Khi cac phwong an co C,chénh léch khoang (10 +15)%
c6 thé xem nhuw tinh kinh t& ngang nhau, khi d6 chon
phuwong an ndi bat vé ky thuat.
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~ 2.3. PHUYONG PHAP TINH TOAN KINH TE KY THUAT
2.3.2. Phwong phap so sanh kinh te ky thuat

M6t sb trwdrng hop khdng phai tién hanh so sanh kinh té

» S&r dung nguyén vat liéu va thiét bi dién ma da cé quy
dinh dac biét cia Nha Nwoc

» Ung dung nhirng bién phap dé ddm bao cung cap dién
Iiéﬁ tuc cho cac ho tieu thu dac biét, phong chay, phong
no, bao vé mai trwedng song.

= Dwa vao kinh nghiém cac phuwong an twong tw cua
nhirng cong trinh da co.
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~— 2.3. PHUONG PHAP TiNH TOAN KINH TE KY THUAT
2.3.2. Phwong phap so sanh kinh te ky thuat

Chi phi khau hao Cyn Va bao quan stra chira Cy, c6 quan
hé chat ché v&i s6 von dau tw V

Cin = Kin:V VA Cpo = KV

Khi do: Ci =Kpg'V+Cy,
sé la: Ci = Kpg'V + GV + Cp .V + Cy
Ci=KV+C,

trong d6: K = Kpq + Ky, + Ky 12 hé s0
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~2.3. PHWONG PHAP TiNH TOAN KINH TE KY THUAT
2.3.3. Phwong phéap thu hoi von dau tw

Thoi gian thu héi von dau tw T

Va1 — Voo
T=—""7"—"2= [nam]
thpaz_ thpal

trong d6: V.1, Voar, Cunpar, Cunpaz 18N Ir0t 18 vON dau tw va chi phi
van hanh hang nam cua phwong an 1 va phwong an 2
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~— 2.3. PHWONG PHAP TiNH‘TOIE\N KINH TE KY THUAT
2.3.3. Phwong phap thu héi von dau tw

Chi phi tinh toan C, quy doi

Ci=a4,.V+C, [dong/nam]

O day a,,, la hé s6 dinh mirc hiéu qua kinh té
1

adm — Tdm

V@i T4, 1a thoi han tiéu chuan thu hoi von dinh mdre.

Poi voi hé thdng cung cap dién thuwong lay Ty, la 7 nam
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~~ 2.3. PHUONG PHAP TiNH TOAN KINH TE KY THUAT

2.3.3. Phwong phéap thu hoi von dau tw
Néu T < T, thi phwong an 1 kinh té hon phwong an 2

vi thoi gian can thiét dé thu héi s6 von dau tw (do tiét
kiém dwoc chi phi van hanh hang nam) cua phwong an
1 nhd hon thdi han cho phép T,

Néu T > T, thi phwong an 2 kinh té hon phwong an 1
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2.3 PHW'ONG PHAP TINH TOAN KINH TE KY THUAT
2.3.3. Phwong phéap thu hoi von dau tw

Nhwoc diém

Khoi lwgng tinh toan twong doi lén khi to hop tirng cap
phwong an trong tredng hop co nhiéu phwong an khac
nhau.

Hé so6 hiéu qua kinh té twong doi a = 1/T sé khong phan
anh dung thwe chat khi von dau tw ban dau hay phi tén
van hanh hang nam cua hai phwong an chénh léch nhau
khong nhiéu.
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~— 2.4. TINH TOAN TON THAT KINH TE DO NGUNG CUNG CAP DIEN

Trong trwong hop ké déen do tin cay cung cap dién thi
trong chi phi van hanh phai tinh dén ton that kinh té do
mat dién C_ 4

Khi d6 chi phi tinh toan cta phwong an cung cap dién sé
la:

Ci=kV+C,+C_4s=min
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2.4. TINH TOAN TON THAT KINH TE DO NGUNG CUNG CAP DIEN

Tén that kinh té do ngwng cung cap dien C.q4 gom hai
thanh phan: ton that trwc tiép va tén that gian tiép.

« Ton that truwc tlep Cra1 bao gom: ton that do gio chét
cda cdng nhan néu sd cdng nhan khdng chuyén duoc
hoan toan hay mot phan sang cac coéng viéc khac, giam
tudi tho cia may moc, gay ra phi pham va gidm chat
lwong san pham, tang chi phi strc lao dédng, nguyén vat
liéu va nang lwvgng cho mot don vi san pham.

I RGERED tlep Craz gom gia tri sdn pham bj hut di
do nglrng san xuat vi mat dién.
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~ 2.4. TINH TOAN TON THAT KINH TE DO NGW'NG CUNG CAP DIEN

Ton that trwe tiép dwoc xac dinh theo céc so liéu thong
ké co quan hé téi nguyén nhan gay mat dién nhw: xac
suat mat dién g4 phu tai bi mat dién P_,va thoi gian
mat dién t_ 4, cung véi xac suat ton that C,, C,, Cs...

Ton that trwc tiep C. 4 dwoc tinh theo mét trong céac
biéu thirc:

Char = C1.-Allng
Cmd’1 — CZ'Pmd
Char = Catig
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~— 2.4. TINH TOAN TON THAT KINH TE DO NGU’PNG CUNG CAP DIEN

Ton that trwc tiep C.4, dwoc tinh theo mét trong cac
biéu thire:

Cmd’l = Cl'A'de

trong do:

- C, : suat ton that tinh cho 1kWh dién khdng duwoc cung
cap [dong/kWh]

- A : dién nang tiéu thu cta co s& san xuat trong trang thai
van hanh binh thuwong [kWh]

- O, X&C suat mat dién
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~— 2.4. TINH TOAN TON THAT KINH TE DO NGUNG CUNG CAP DIEN

Ton that trwc tiep C.4, dwoc tinh theo mét trong cac
biéu thire:

Crat = C2-Prg
trong do:

- C,: suat ’Eén that tinh cho 1kW phu tai bi ngtrng cung cap
dién [dong/kW]

- P4 gia tri trung binh cua phu tai bj mat dién [KW]
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~— 2.4. TINH TOAN TON THAT KINH TE DO NGUNG CUNG CAP DIEN

Ton that trwc tiep C.4, dwoc tinh theo mét trong cac
biéu thire:

Cinar = Ca.lg

trong do:
- C,: suat ton that tinh cho 1 gi mat dién [ dong/gio']

- tnq . thoi gian mat dién [gio] (bao gom thoi gian tam
nglrng cung cap dién, stra chira thay the thiet bi va
hiéu chinh qua trinh cong nghé dé phuc hoi san xuat).
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~ 2.4. TINH TOAN TON THAT KINH TE DO NGW'NG CUNG CAP DIEN

Ton that gian tiép C,.., dwoc tinh:

Cha = Zlin S0-tng

trong do:
- m : gia tri trung binh s6 lan ngwng cung cap dién trong
nam
- t_+: thoi gian trung binh 1 lan mat dién [ gio']

- S, : gid trj sO s&n pham duwoc san xuat trong 1 gio' & ché do
lam viéc binh thwdng [dong/qgid]
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~— 2.4. TINH TOAN TON THAT KINH TE DO NGU’PNG CUNG CAP DIEN

Tén that kinh té do nglrng cung cap dién dwoec tinh:
Cmd’ = Cmd’l T Cde
Tén that kinh té do ngirng cung cap dién phu thudc vao

nhiéu yeu to va tinh toan kha phtrc tap. Chi tinh dén né
trong trweong hop that can thiét

Lwu v ton that kinh té do ngrng cung cap dién cha yéu

dwoc dung dé danh gia tinh hinh kinh té doi vo&i phu tai
loai 2.
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~ 2.5. TINH TOAN KINH TE KY THUAT TRONG TRUONG HOQP THIET
KE MO’ RONG VA THAY THE

Chi phi tinh toan cho bd phan thiét bj C
thé dworc tinh:

Ctth = th'AVcG +C

weg S€ duoc thay

vhci
trong do:

- AV vOn fi{éu tw cho viéc dai tu bo phan thiét bj ci sé dwoc
thay thé
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~ 2.5. TINH TOAN KINH TE KY THUAT TRONG TRUONG HOQP THIET
KE MO’ RONG VA THAY THE

Chi phi tinh toan doi v&i bd phan thiét bi m&i Cy,,,,e; dWoC
tinh:
Citmei = Kng (AViei = AVeonai) T Cunme
trong do:
- AV, : vOn dau tw cho bd phan thiét bi moi

- AV¢on 1 ¢ Gid tri con lai cia bd phan thiét bi ¢ khi n6 dwoc
dem dung vao cho khac

Viéc mé rdng hodc thay thé sé hop ly néu:

Citmsei < Chcq
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