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Khaio sat, danh gia va tinh toan chi phi thiét hai do mat dién
Survey, Evaluating and Calculating the Costs Caused by Electricity Interruption
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Den Toa soan: 08-3-2017; chap nhdn dang: 20-01-2020

Tom tat

Bai bao trinh bay két qua cta cudc khado sat vé tac dong truc tiép chi phi phat sinh ctia céc khéch hang céng
nghiép, thurong mai dich vu va dan cw do ngitrng cung cép dién. Nghién ctru da st dung cac cudc khdo sét
truc tiép tai Téng céng ty dién luc Mién Nam (EVNSPC) dé xac dinh viéc déanh gia cta khach hang vé viéc
ngtrng cung cép dién nham dénh gié thiét hai vé mét kinh té. Phurong phap danh gia sw bién déng vé chi phi
mét dién duwoc dwa ra trong bai bdo duwa theo nhitng tiéu chi nhuw thoi gian mét dién, thoi diém mét dién, dé
tin cay cung cép dién va dac diém nguoi duoc khédo sét. Céc két qua tdng hop khéo sét va chi phi mét dién
cla khach hang khi ngirng cung cép dién duoc trinh bay trong bai béo.

T khéa: Chi phi do mét dién, mét dién, khao sat chi phi méat dién.
Abstract

This paper presents results of an investigation of direct short-term impacts on industrial, commercial, and
residential customers and costs incurred by local random electrical supply interruptions. The study used a
direct survey in The Southern Power Corporation of the Electricity of Vietnam (EVNSPC) to collect customer
assessments of electric service interruptions to analyze the costs. The variation in interruption cost with the
characteristics of interruptions, such as duration, time of day, week of year, advanced warning, and reliability
history, and with the characteristics of the users was also investigated. These results of surveys and
interruption costs of customers are included in the paper.

Keywords: Interruption costs, electricity interruption, outage cost survey.

1. Giéi thiéu

Nhiém vu ctua don vi dién luc 1a phai dap ung
nhu ciu st dung dién voi chét luong dién nang dugc
qui dinh va gia dién thip nhat co thé. Tu trude dén
nay, trong qui hoach phét trién va van hanh cic hé
thong cung cip dién, tiéu chi do tin cay (PTC)
thuong duoc qui dinh nhu 1a mdt dinh mirc ma cac
don vi dién lyc phai tuan thu. Nhitng qui dinh, dinh
mirc nhu ty 1¢é cong suat du phong, cac chi tiéu vé do
tin cdy nhu SAIDI, SAIFI, MAIFI ... thuong dugc sur
dung trong qui hoach va thiét ké cac hé thong dién
nhu cac dai luong tién dinh trong truong hop khong
danh gia dugc tac dong kinh té cua cac chi tiéu PTC
[1]. Tuy nhién nhiing qui dinh dinh muc cing nhic
nhu vay thuong khong phu hop véi thye té bién dong
mang tinh ngiu nhién cta phu tai dién 1an qua trinh
hu héng ciia cac phan tir trong hé thong dién.

Mot cau hoi lién quan dén do tin cdy thuong
xuyén dugc dit ra trong qua trinh thiét ké va van
hanh h¢ thdng dién 1a: Can phai dau tu bao nhiéu va
trén co s tinh toan nhu thé nao dé ting cuong mot
cach hop 1y do tin cdy cung cap dién. Khong dé tim
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cau tra 101 chinh xdc cho cau hoi trén, tuy nhién cling
¢6 thé néu nhiing dinh huéng vé phuong phap luan dé
tang cuong cac chi s6 do tin cdy cung cap dién.

Tiéu chi chung dé lya chon giai phap ting
cuong do tin cdy 14 i thiéu hoa ham muyc tiéu chi phi
qui dan Z ciia hé théng cung cap dién cho mot giai
doan khao sat 7'nam @6 la:

22214‘229 min (1)
Trong d6:
Z; — chi phi dAu tu dé ting cudng do tin cdy;

7, — chi phi lién quan dén thiét hai do mit dién
vi hé thong thi€u tin cdy gay nén.

Chi phi Z; la dau tu dé tang cuong do tin cay
(ting cong suat dy phong, tang nang lyc tai, xay lap
thém duong ddy, may bién ap ...) co thé x4c dinh kha
chinh x4c. Chi phi Z; lién quan dén thiét hai do mat
dién rat kho xac dinh, phu thude nhiéu yéu tb trong
d6 hai thong sé quan trong nhét 1a: Ky vong thiéu hut
dién nang dbi voi ho tiéu thu (kWh) va suat thiét hai
do mat dién (VNB/kWh-thiéu) [2].

Thiét hai do mat dién (VNB/kWh-thiéu) 1a dbi
tugng nghién cuu dugc thuc hién va trinh bay trong
bai bao.



Tap chi Khoa hoc va Céng nghé 140 (2020) 001-004

¥
Thare hién thu thap
=0 ligu

Danh gia chi phi
mét dign

Chit leong
phiéu khdo s

Thiét ké phiéu
khdo sat
.. R Luwa chon chuyén
My tigu khédo sat gia b vén .
Lura chon s leong
l ™ miukhdosat | T
Phan loai khéch Lwa chon phuaomng Phén loai dir iéu Kidm tra dii liéu Lwa chon phuwong
hang phap danh gia can ding san cd phap ftiep can _"* Lura chon khach | o
hang khao sat
| Thixi digm thuc |yl

hign khao sat

u thap vi
kigam tra mdu
khao sat?

Kiém tra lai ciu
hdi khao sat

F 3

Hinh 1. Luu db thuat toan dung cho khao sat chi phi mat dién

2. Phwong phap khao sat

Xay dung phiéu khao sat va nhirg phuong phap
khao sat khach hang vé thiét hai kinh té do gian doan
cung cip dién (mit dién). Nhitng kinh nghlem va dé
xuét khi thyc hién khao sat rat ra tir thuc tién (viéc
xay dung phiéu khao sat khach hang, ngudn lyc thuc
hién khao sat ...) [3, 4, 5].

Trudc khi khao sat cac khach hang, can thuc
hién nhitng budc chuan bi mot cach day di: phan loai
khach hang, tap trung thong tin cin phén tich cia
khach hang, va ciing can d4nh gia dir liéu thu dugc co
dang tin cdy hay khong.

Céc budc thuc hién danh gid chi phi mét dién
duoc thé hién theo cac budc nhu trén so dd thuc hién
Hinh 1 (so dd dwa trén viéc khao sat dbi véi cac
khach hang). Phuong phap khao sat thuong sir dung
bang cau hoi ¢6 thé dung cho nhiéu khach hang nhat
nhiam tim céc chi phi thiét hai do gian doan cung cip
dién cta cac nhém khach hang khac nhau.

3. Phuong phap danh gia

Céc khai niém chi phi do gian doan cung cip
dién st dung trong bdo cdo s€ dugc trinh bay trong
phan nay. Tong chi phi bao gdm hai thanh phan: thiét
hai vé kinh té ctia khach hang va céc thiét hai xa hoi
cta khach hang. Ca hai chi phi nay c6 thé dugc phén
loai trong chi phi tryc t1ep va chi phi gian tlep, hay
chi phi tién t& va phi tién t&. Chi phi truc tiép: 1a
nhitng thiét hai truc tiép do mat dién (gian doan cung
cAp dién) trong mot khoang thoi gian. Vi du nhu chi
phi phai tra do thiét hai vé thiét bi hodc mat thoi gian
do sy gian doan cung cép dién. Chi phi gidn tiép: 1a
nhing thiét hai thuong dugc danh gia voi khoang thoi
gian dai hon va thuong rat kho chi 16 nguyén nhan
gdy ra thiét hai nay do gian doan cung cap dién. Vi du
nhu céc tai nan giao théng ting cao do mét dién. Chi
phi tién té: 14 chi phi ma khach hang c6 thé tu danh
gi4, tinh toan dwoc rd rang khi mat dién. Cac chi phi
nay c6 thé chi ra nhu:

- Khéng san xuat dugc;

- Tra thém tién cho 1am bu thoi gian bi mat dién;

- Thiét hai déi vé6i thiét bi, san phém va nguyén
liéu;

- Tra chi phi cho thoi gian nhan rdi;

- Chi phi dé van hanh lai hé théng;

- Chi phi cho ndp phat;

- Chi phi truc tiép cho stc khoe va an toan cta
ngudi lao dong khi mat dién.

Tat ca cac chi phi néu trén déu 1a chi phi truc
tiép, d6 1a nhirng thiét hai do mat dién. Ngoai ra, viéc
gian doan cung cip dién ciing co thé phai tinh dén
nhitng thiét hai gian tiép va nhimg thiét hai trong
tuong lai (vi du bi tri hodn viéc giao hang c6 thé dan
dén sy khong hai 1ong ciia khach hang, va do do ton
that kinh doanh trong tuwong lai). Hay chi phi bo ra
cho céc giai phap phuc hdi cung cp dién hodc nhiing
céch thirc van hanh sao cho viéc gian doan cung cip
dién khong xay ra. Chi phi phi tién té 1a cac chi phi
bao gdm: nhimg phién toan hodc bét tién va mét thoi
gian nghi ngoi giai tri do mét dién (nhdp nhay dén,
nhiét d6 khong thoai mai, khong thé nau an dugc,
khong xem ti vi duoc ...). Trong mét sé trudng hop,
viéc gian doan cung cip dién c6 thé khong xay ra
trong thoi gian bi gian doan cung cip dién; nhung n6
la nguyén nhan gay ra o loan, s¢ hai, tham chi gy
thwong tich trong twong lai (chi phi gian tiép).

~ Tong chi phi: 14 chi phi kinh t€ - xa hoi va la
tong cua cac thanh phan chi phi.

Lua chon chi phi: 1a viéc lya chon “san sang trad
tien” dé khong mat dién va “san sang chdp nhdn”
viéc mat dién. Viéc lya chon chi phi nay c6 thé duoc
danh gia va so sanh nhitng thiét hai khi bi gian doan
va khong bi gian doan cung cép dién.

Trong so dd trén Hinh 2 ¢6 cac chi phi thiét hai
ctia khach hang nhu: Chi phi cta ting thanh phan
khach hang (SCDF — Sector Customer Damage
Function); Chi phi thiét hai ciia cac nhom thanh phan
khach hang (CCDF — Composite Customer Damage
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Function); cach tinh chi phi méit dién (IER -
Interruption Energy Rate).

Khao sat khach hang

Chi phi hw hdng cho
tirng khach hang

SCDF

- Hé b tai
- Phan bb dién nang tiéu thu

Théng ké cac truong
hop mat dién

<>

Hinh 2. So db tinh toan cac chi phi thiét hai do gian
doan cung cap dién.

Céch tinh chi phi thiét hai cua ting khach hang
(SCDF) dua theo Hinh 2 nhu sau:

SCDF(f) = =
! L de‘inh
2 Fu,
i=1

trong do6: SCDF: Chi phi thiét hai ctia ting thanh
phan khach hang j;

DC: Chi phi mét dién ciia timg khach hang #; #: Thoi
gian mat dién;

Pam: COng sudt dinh.

Y DC,0
EVNB 1000} @

Cong thirc tinh CCDF duoc thiét 1ap nhu sau:

W ¢ SCDF (1
cepr@ =34 LF,()(V}(N;MOOOJ o)
J

Jj=1 trungbinh

trong d6: CCDF: Chi phi thiét hai cac thanh phin
khéch hang;

SCDF: Chi phi thi¢t hai ctua tirng thanh phan khach
hang ;

¢j: Ty 1& % dién nang tiéu thy cta thanh phan khach
hang j;

t: Thoi gian mat dién;

LF: Hé s6 phu tai.

Tinh toan chi phi thiét hai do mat dién IER :

Z(CCDF(zk)xﬂ)(WDx1oooj @
kW

IER =+
Z(Pk xt,)
k=1
trong d6: Py : Phu tai khong dugc cép dién tai 14n méat
dién k;
te: Thoi gian mat dién tai 1an mét dién k;
N: Tong sb 1an (su kién) mat dién.

4. Két qua khao sat
4.1 Péi twong khdio sdt

Chuwong trinh khao sat cac khach hang bat dau
tir thang 2 nam 2016 tai Tong cong ty dién luc Mién
Nam (EVN SPC). Trong qua trinh khao sat, du an tap
trung chu yéu vao 3 nhom khach hang: cong nghiép,
thuong mai dich vy va anh sang sinh hoat. Téng s6
lugng mau thu duge tir phia khach hang 1a 396 mau,
trong d6 c6 156 mau thu dugc tir phia khach hang anh
sang sinh hoat, 162 mau tir cic khach hang cong
nghiép va 78 mau tir cac khach hang thuong mai dich
vu. Toan bd cac miu duge thu tir cac khao sat tai hai
cong ty: cong ty dién luc Pong Thap va cong ty dién
luc Ba Ria Viing Tau. Cuy thé sb lugng mau thu duge
thé hién trong bang sau:

Bang 1. Théng ké s lwong mau phiéu khao sat

TT Dang khach hang S6 lrgng miu
1 Di¢n luc Pong Thdp 243
1.1 Anh séng sinh hoat 104
1.2 Cong nghiép 97
1.3 Thuong mai, dich vu 42
2 Dién lyc Ba Ria Viing Tau 153
2.1 Anh séng sinh hoat 52
2.2 Cong nghiép 65
2.3 Thuong mai, dich vu 6
Tong 396

4.2 Phwong phap sang loc dir liéu

Phuong phap sang loc dit liéu (data screening —
boxplot) nham gitip loai bo nhimg mau khong dang
tin ciy va cho két qua théng ké chinh x4c hon trong
qua trinh khao sat.

1 QR = Q3 *Q1
fi=0;— 1.5xIQOR (Gi6i han dudi) (5)
Ju= 03 +1.5x IOR (Gidi han trén)

Trung binh

. 174 dwdi Gia  tn
Gia . tr] (at) (az) (@3) ngoii
ngoai

Minimume----reeedf wemmmemeeenes MAXIMUM +
1.5 1QR t QR ] 151QR
1 1
L Gigi han
Gidi han

trén

dudi
Pham vi dit liéu tin cay
Hinh 3. Phuong phap sang loc dit ligu.

Toan bd nhitng miu nim ngoai - khoang
[fL;fU] = [Gi6i han dudi; Gidi han trén] déu khong
tin cdy.

_ Dua theo phuong phap sang loc nay, tong sd
mau c6 thé su dung dugc dé tinh toan danh gia chi
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phi thiét hai do gian doan mét dién cua 2 dién luc nhu
sau.

Biang 2. SO lugng mau phiéu khao sat sau khi sang
loc dir liéu

STT Dang khich hang S6 lwgng miu
1 Pién lwe Pong Thap 243
1.1 Anh sang sinh hoat 104
1.2 Cong nghiép 97
1.3 Thuong mai, dich vu 42
2 DPién lyc Ba Ria Viing Tau 153
2.1 Anh sang sinh hoat 52
2.2 Cong nghiép 65
2.3 Thuong mai, dich vu 6
Téng 396

4.3 Két qud tinh todn chi phi thiét hai

Tt cong thic tinh toan cac chi phi SCDF,
CCDF va IER ¢ phan 3, céac két qua the hién & trong
cac bang sau:

Bang 3. Chi phi SCDF ciia Dién luc Dong Thap

Dang khach hang |5 phit{30 phut|1 giof 2 gio' | 8 gio

Anh sang sinh hoat 21 203 426 839 | 2,111

Cong nghiép, xay dung| 3 25 49 | 261 | 554

Thuong mai, dich vu | 84 546 12894728 | 15907

Béang 4. Chi phi SCDF cua Pién luc Ba Ria — Viing
Tau

Dang khach hang (S phut{30 phit|1 gio| 2 gio' | 8 gio

Anh sang sinh hoat | 168 | 503 [1537|3073| 5587

Cong nghiép, xay dung| 1 27 70 | 162 | 363

Thuong mai, dich vu | 34 253 | 460 ( 937 | 3432

Bang 5. Chi phi CCDF cta Dién lyc Pong Thép va
Ba Ria — Viing Tau, Pon vi tinh: VNB/kWtb

CCDF S phit[30 phit|1 giv| 2 gio | 8 gior

DL Ddng Thap 900 | 6653 [14557|63591|171918

DL Ba Ria — Viing Tau| 1879 | 14822 [28079(58363[200378

Bang 6. Chi phi thiét hai do gian doan cung cép dién
IER, Bon vi tinh: VNB/kWh

Chi phi thiét hai | Di¢n lwc Pong | Di¢n lyc Ba Ria
do mat dién Thap — Viing Tau

IER (VND/kWh) 22241 26203

Tir nhitng két qua tinh chi phi thiét hai cua ca
hai dién luc, ap dung phuong phép tinh toan & phan 3,

ta co tinh toan chi phi thi¢t hai do gian doan cung cép
dién cua hai dién lyc nhu bang 6

5. Két luan

Tir s6 lidu thong ké ching ta thiy rang chi phi
thi€t hai cia Dién luc Déng Thap 1la
22241 VND/kWh; con cua Dién lyc Ba Ria Viing
Tau 1a 26203 VND/kWh. Trong két qua tinh toan
nay, Kkét qua chi phi thiét hai (IER) cua hai dién luc
duoc su dung dir liéu cua nam 2015 [6, 7].

Ngoai ra viéc két hop s liu tinh toan cua hai
dién luc nhim danh gia chi phi thiét hai ctua cac
khéach hang ¢ cé hai khu vuc dugc tinh toan dya theo
ty trong thanh phan dién thuong pham cua hai dién
luc, khi @6 chi phi thiét hai /ER cua hai dién lyc dugc
tinh toan bang 24620 (VNB/kWh).

Hon nira, trong qua trinh thyc hién khao sat cac
mau khao sat dugc thiét ké véi tidu chi: ngin gon,
dién ta don gian; tir d6 thong tin thu dugc c6 thé danh
gia chi phi thiét hai mot cach day du.

Bai bao dugc thyc hién dya theo nhung kinh
nghiém ciling dua ra cac cau hoi, cac vi du va can
nhic dic diém cua timg thanh phan phu tai trudc khi
thyc hién céc nghién ctu. Bai bao dua ra phuong
phap tinh toan chi phi mat dién cho ting khach hang,
tung khu vyce va ting vung.
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