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Toém tat - Trong hé théng dién, phu tai c6 quy luat hoat déng
gidng nhau tao thanh mét loai phu tai goi Ia thanh phan phu tai,
méi thanh phan phu tai c6 thé chia nhé thanh nhiéu nhém phu tai
khac nhau. Muc tiéu clia cong tac ‘nghién ctru phy tai dién la xay
dwng biéu do phu tai cac thanh phéan, nhém phu tai. Trén co s& ly
thuyét xac suét va thong ké toan, tac gia nghién ctru phwong
phap wéc lwgng truc tiép, phuong phap woc Iu’o’ng ti 1é va wéc
lwvgng phan nhom dé& xay dwng biéu db phu tai cla cac thanh
phan, nhém phu tai trong hé théng dién Céng ty Dién lwc Pa
N&ng. Déng thoi tac gid xay dwng chwong trinh dua ra cac két
qua béng Microsoft Access két ndi voi hé thdng thu thap sé liéu
do d&m tr xa va hé théng quan ly théng tin khach hang CMIS.

T khoéa - nghién ctru phu téi; wéc lwgng ti 1€; wéc lwong tryc
tiép; woc lwong phan nhém; bidu dé phu tai; théng ké.

1. Pit van dé

Trong hé thdng dién, phu tai c6 quy ludt hoat dong
gidng nhau tao thanh c4c thanh phan phu tai, gdm: Néng-
lam-thuy san, Cong nghi¢p, Thuong nghiép, Sinh hoat,
Hoat dong khéac. Trong mdi thanh phan phy tai, c6 thé chia
nho thanh nhiéu nhém phu tai [6]. Trong nghién ctiu phu
tai, dé c6 dugc biéu dd phu tai cta timg thanh phan, nhém
phu tai, can thuc hién thu thap toan bd biéu do phu tai cua
tat ca cac khach hang. Tuy nhién diéu nay 1a khong thé
thye hién duge boi sb lidu thu thap 1a rat 16n va ton nhiéu
chi phi. Do vay phuong phap xdy dung biéu d6 phu tai cua
c4c nhom phy tai, thanh phan phu tai, phu tai tng duoc
thyc hién bang 1y thuyét x4c sudt va thong ké toan tir cac
mau phu ti [1].

Biéu d6 cac mau phy tai voi chu ki 30 phut co duoc tir
hé théng thu thap do dém tir xa qua song di dong GPRS
dang dugc trién khai tai Cong ty Pién lyc Pa Nang.
Ngoai ra v6i hé thong quan ly thdng tin khach hang
CMIS, san lugng hoa don hang thang cua tirng khach
hang, nhom phuy tai, thanh phan phu tai da sin co, ta c6
thé két hop phuong phép thong ké va chwong trinh két ndi
voi cac co so dir liéu dé tinh toan xay dung biéu dd phu
tai.

Két qua thu duge 1a can thiét trong céng tac quan 1y
nhu cau phu tai DSM; quy hoach, thiét ké, van hanh; xac
dinh ton that dién nang ctia hé thong dién.

2. Phuwong phap xay dung biéu dd phu tai
2.1. Xdy dung biéu do nhém phu tii
2.1.1. Cdc théng sé thong ké mau nhém phu tdi

Ung v6i mbi khach hang trong nhom phu tai thr s, dic
trung boi cap thong sb cong sudt tai gio t (t =1..24) va san
lugng thang m (m=1..12), ki hi€u twong tng 1a (Yi, X4).
Xét mau nhom phu tai s gdm ng khach hang, cac thong sb

Abstract - In a power system, the load has the same operating
rules constituting a kind of load called the load components. Each
component load can be divided into many different groups loads.
The objective of the load research is to build an electricity load
profile of load components and load groups. Based on the
probability and statistics theory, the authors studiy direct
estimation method, ratio estimation method and stratification
estimator to build the load profile of load components, load group
in the power system of Da Nang Power Company based on load
samples. Also, the authors build program to give the results by
the Microsoft Access connect remote metering infrastructure and
customer management information system (CMIS).
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thdng ké duoc tinh toan theo Bang 1 [1] [2] [3] [4]:

Bing 1. Cic thong s6 thong ké mau nhém phu tdi

Mau cong suat y tai [Mau san luong X thang
giot (t=1..24) m (m=1..12)
Ky hiéu | (Yoo Yoo Yo ) (K eey Xy ey X, )
Trung 13 o 13
binh ys - ns = yk Xs - ns —~ Xk
ng 2 ng 2
Phuong (yk - ys) (Xk - Xs)
sai S, =*t——— | s =22
n, -1 n, -1
Do léch = _
Chlléln sys - Sys st - st

Pé danh gia mic d6 twong quan tuyén tinh giita x va
y, nguoi ta dung cac thong so:

Hiép phuong sai ciax va y:

—X)(Yi = s)
- (1)
(9 x9)
Voi:
Zxk Yi

5 k=1

Hé sb twong quan giita x va y:
Xy, —X..Y.
s TXYs L 1| <1 @)
S.:S,

|p| cang gin 1 thi mic d6 twong quan giita x va y

cang chit (twong quan tuyén tinh).



TAP CHi KHOA HOC VA CONG NGHE DAI HOC DA NANG - SO 7(80).2014 59

2.1.2. Udc lwong truc tiép (Direct estimator) [2] [4]

Ubc lugng gid tri cong suat cua nhom phu tai tong thé
(ki hi¢u 1a Ys) dya vao cdc thong so thong ké cong suat
cua mau nhom phu tai.

Goi N, la kich thudc ciia tong thé nhom.

Ubc lugng cong suat trung binh YAS :

Y, = A Zyk (3)

N x=1

Udc lugng cong suét tong Y, :
Y =NY, =N, @

Phuong sai cua udc luong \fs :

vér(\fs): N, [1; £ Js; -

S

21 £y
NSa-f)= ()

AAAAA

S

Sai s6 chuan cta uéc lugng Y, :
SE, =,[var (Y) (6)
Vi d6 tin ciy 95%, khoang tin ciy cta udc lugng Y, Ia:

Y, ~ty,005-SE, <Y <Y, +1; 055-SE,

S

Vi t, o5 12 gid tri phan vi cua phén phdi t-Student véi
bac tw do n, -1

Bay gio, dé use lugng dugc gia tri ) luong téng thé
N,, can bién phu trg la tong san lugng nhom phu tai X
clia tong thé, day l1a gia tri co thé biét dwoc. Khi do udc
lugng N, :
XS
X

S

2.1.3. Uéc luong ti 1é (Ratio estimator) [2] [4]
Xet téng thé nhoém phu tai s c6 bién tdng cong sudt Y,
va tong san lugng X.

NS NS
Vi Y, =Zyk va X, =Y X, nén:
k=1 k=1

N, =

()

Yo _ Y g hay Y, = RX,
X, X,

S

U6c luong gia tri R:

R=r=2: ®)
X

V=X, =% X, )

duoc goi 1a wdce lugng ti 1€ (Ratio estimator).

d day bién phu tr¢ 1a téng san luong nhom phu tai X,
cua tong the, day la gia tri co thé biét duogc.

Phuong sai ctia uéc lugng Y, :

i(yk -rx)°
vér( '\S) _ NS [l—f fs] k=1

n, -1
(10)
2 2.2
Sys TS, —2rs,
=N52(1_fs)(y XY)
Sai s chuén ctia wéc lugng . :
SE, = Jvar(¥,) (11)

Véi d6 tin cdy 95%, khoang tin cdy cua udc lugng Y;
la:
Y —15,005-SE <Y, <\fS +15,025-SE

S

V6i t, 5 12 gid tri phan vi ctia phan phéi t-Student véi
béc tu do n,—1 [3] [4].

Uéc lugng duoc gia tri sb lugng tong thé N_ dugc
xac dinh tuong ty nhu cong thire (7).
2.2. Xay duwng biéu dé thanh phin phu tdi

M3i thanh phan phu tai (TPPT) tong thé dugc chia
lam S nhém phu tdi, moi nhém véi chi so 1a s, va 6 kich
thudce tuong ung N phan tir.

Udc luong thanh phan phu tai tong thé duge xem nhu
la udc lwong phan nhém (stratification estimator) [2] [4]

Uéc lugng cong suit TPPT Y, :
S ~
=, (12)
s=1
Phuong sai ctiia udc luong \f

var( ) Zvar( )

Véi Y, va var (YAS) dugc xac dinh tir cong thirc (4) va

(13)

(5) ung v6i phuong phap Direct, hodc cong thirc (9) va
(10) ng véi phuong phap Ratio.

Sai s0 chuan cua uéc luong Y, :

SE, :Jvér(\fST) = /ivar(\fs)
s=1

Vi d6 tin cily 95%, khoang tin cdy clia udc lugng Y, 1&:

(14)

YST _t0,025'SEST <YST <YST +t0,025'SEST
Vi t, 5 1a gia tri phan vi cua phan phdi t-Student voi
bac tu do n,—1 [3] [4].

2.3. Xdy dung biéu do phu tii tong
Phu tai tdng gdm cac thanh phan phu tai. Udc lugng
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biéu dd phu tai téng duogc xem nhu la uéc lugng phan
nhém (stratification estimator)

Ubc lugng cong suit phu tai tdng Y :

Heé théng thu thép sb
liéu do dém tir xa

He¢ théng quan 1y thong
tin khach hang CMIS

v

v

Thu thap c6ng suat Thu thap san luong
24 gio hang ngay thang (hoa don)

\/

Lya chon méu va téng hop theo
nhém phu tai, thanh phan phu tai

Y = ZYAST (15)

Phuong sai ciia udc luong Y:

var (Y) = 2var(\f5T ) (16)

Tinh toan céc thong sb thong ké
mau theo cong thirc & Bang 1

(17) v .
Uéc lugng N trong moi nhom
phu tai theo cong thirc (6)

/\

Sai s0 chuan cua uéc lugng Y :

SE = Jvar (V) = /Zvar(\fST)

Vi do tin cdy 95%, khoang tin cdy ctia ude lugng Y 1a:

\ _to,ozs'SE <Y<Y +t0,025'SE Phuong phép Ratio Phuong ;hép Direct
Vi t, 1, 12 gid tri phan vi ctia phan phdi t-Student véi v
béc tw do n, -1 [3] [4]. Tinh hé s6 R theo
cong thire (8)
3. Xay dung biéu dé phu tai cho hé théng dién Cong ty v v

bién lyc Pa Nang Udc lugng cong suit
nhom phu tai theo nhém phuy tai theo cong

cong thic (9)(10)(11) thire (4)(5)(6)

\/

Udc lugng cong sudt thanh phin phy
tai theo cdng thirc (12)(13)(14)

'

Uéc luong cong suét phy tai tdng theo
cong thire (15)(16)(17)

Udc lugng cong suat
3.1. Xdy dung chwong trinh Access
3.1.1. So d6 thudt todn

Hinh 1. So dé thudt todn

Giao dién chuong trinh:

[Z] Macrosa Access - 01 AT |
i3 Husngdin Gioithdu -8 x

G thigw | Donh muc ph 63 | 816 d6 piv ti mau | Phin tich hiing quan F-A | Téng hap s6 g U haong 61% 85 ph th1 131 th

UGC LUQNG BIEU DO PHU TAI DIEN |

€4 00 thanh phin phu 1 By dB nham phu 18 | B1Fu 8 rihdm phy thl timg thinh phin

HEn 8 Dang 1 |y Dang 2

QASHEREREAGRERERERER

Hinh 2. Giao dién biéu do thanh phan phu tai
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3 Humgdin Gty -8 x

G0 thig | Donh mo phy 6| Biéu 66 pi 11 mbs | P tich badng quan P-4 | Tang hop o6 g U6< hiang Béy 3 ph t g he

Hinh 3. Giao dién biéu do nhém phu tai

3.2. Két qua tinh todn
3.2.1. Uéc lwong nhém phu tdi

Véi do tin cay 95%, két qua udc lugng cac nhoém phu
tai thudc thanh phan phy tai 3000 (Thuong nghiép, khach
san, nha hang) vao ngay 15/01/2014, thoi diém lac
10:00AM nhu bang 2.

Bdng 2. USc luong nhom phu tai thuge 3000

Uéc lugng Ratio Uéc lwgng Direct
Ma
. 1, e SE R t, ooe.SE
nho YS tO,OZS'SES w YS t0,025 SES w
m Y, Y,
b1 | KW (KW
) (kw) ) (kW)
(%) (%)
3100| %8 8so|  8eTw| °%|  2646| 2657%
3200 9'12 427 4,65% 9,98 2.918 29,45%
5401 935 79 8,39% | 861 296 34,37%
Bdng 3. Danh muc nhom phu tdi thugc 3000 [6]
Ma nhom PT Nhdm phu tai
3100 Ban budn, ban 1é va cira hang
3200 Khéach san, quén tro
5401 Hoat dong ngan hang, bao hiém, ...

3.2.2. Uéc lwong thanh phan phy tdi
Véi do tin cdy 95%, két qua udc lugng vao ngay
15/01/2014, thoi diém lic 10:00AM nhu ¢ bang 4.

Bing 4. Uéc lwong thanh phan phu tdi

U'éc lwgng Ratio Uéc lwgng Direct

ME |y |y sEesSBr g gp oo SEer
TPPT ST 0,025 ST YA ST 0,025 ST YA
kw) | (kw) ST kwy | (kw) ST
(%) (%)
1000 8 3| 40,26% 9 7| 80,12%
2000| 90.194| 4.386| 4.86%| 94363 6431| 6,81%
3000| 19.700( 955| 471%| 21.261| 3.950| 18,58%
4000| 60.163| 4.205| 6,99%| 59.321| 6.678| 11,26%
5000| 17.950| 1.285| 7.16%| 17.342| 2.586| 14,91%

Bing 5. Danh muc thanh phan phu tdi [6]

M&a TPPT Thanh phén phu tai
1000 Nong nghi¢p, 1am nghiép, thuy san
2000 Cong nghiép xdy dung
3000 Thuong nghiép, khach san, nha hang
4000 Sinh hoat dan dung
5000 Khéc

3.2.3. Uéc lwong phu tdi tong
Vi do tin cay 95%, két qua wudc luong vio ngiy
15/01/2014, thoi diém luc 10:00AM nhu 6 bang 6.

Bing 6. Udc lwong phu tdi tong

Uérc lugng Ratio Uéc lugng Direct

y to.025+S 1) 005-SE v to,ozs-SEtO,OZS'SE
K Y k! Y
Wlew| o [ " Jow | @
Téng | 188.593 | 6.284 3,33% | 192.295( 10.404( 5,41%

Két qua wdc luong biéu d6 phu tai tong 24 gio ngay
15/01/2014 cua Cong ty Dién lyc Da Néng c6 ddi chiéu
véi s6 liéu cua Diéu d6 [5] nhu & bang 7, hinh 4, hinh 5.

Bing 7. So sanh wéc heong phu tdi tong

U'éc lugng Ratio U'éc lugng Direct S6 liéu Didu dd

GV | tmsSE | Y twsSE |0 | Rt |oiret
(kw) (kw) (kw) (kw) kw) | () | (%)

! 2 3 4 5 (5?1_)/5 a5
0:00]157.723 12.048( 162.365 16.387(151.013| -4,44%| -7,52%
1:00(166.508 15.384|171.836 20.559|160.171| -3,96%| -7,28%
2:00]153.408 12.674(158.170 16.981(151.159| -1,49% | -4,64%
3:00]159.166 14.818(163.974 19.767(153.627| -3,61%| -6,74%
4:00|156.214 12.900| 160.309 17.290|156.361| 0,09%|-2,52%
5:00]158.848 12.771(162.277 17.020(160.352| 0,94%|-1,20%
6:00]173.719 11.812(176.294 15.690( 173.169| -0,32% | -1,80%
7:00|186.586 14.123(191.509 18.617(180.457| -3,40%| -6,12%
8:00(195.930 10.375|201.250 14.671|186.592| -5,00% | -7,86%
9:00(190.967 7.327]195.373 10.719( 186.640| -2,32%| -4,68%
10:00( 188.593 6.284(192.295 10.404(187.731| -0,46% | -2,43%
11:00( 176.982 5.847(180.212 10.360( 176.514| -0,27%| -2,10%
12:00|164.418 5.081| 168.095 10.169| 163.763 | -0,40%| -2,65%
13:00(172.877 5.226(177.156 9.748(169.236 | -2,15%| -4,68%
14:00( 181.400 5.657(185.130 9.676(182.673| 0,70%]-1,35%
15:00( 185.440 5.650(187.676 9.841(186.771| 0,71%]-0,48%
16:00| 194.247 5.693| 196.167 10.109|199.508| 2,64%| 1,67%
17:00|194.404 6.998] 196.283 11.940|208.988| 6,98%| 6,08%
18:00( 209.796 8.221|213.281 13.640(226.977| 7,57%| 6,03%
19:00( 195.869 7.365(199.360 12.747|213.431| 8,23%| 6,59%
20:00]212.165 11.191(216.424 19.255(231.043| 8,17%| 6,33%
21:00| 245.650 13.245| 251.527 33.981|261.671| 6,12%| 3,88%
22:00|206.778 10.307211.959 21.4541213.042| 2,94%| 0,51%
23:00{177.130 11.838/181.983 17.202|187.630| 5,60%| 3,01%
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—e— Phuong phip Rstio —=— Phuong phép Direct —a— 56 ligu Didu d6
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Hinh 4. So sanh biéu do phu tdi tong

" [ Pruong pip Ratic_—=— Prwang pnap Direct |
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Hinh 5. So sanh t; 4,5.SE

O bang 7 va hinh 4 cho thy 6 liéu u6c lugng bicu do
phu tai tong gan dung véi s6 liéu bao céo cua phong Dleu
bo Cong ty bién luc ba Ning, chénh 1éch bao gom sai )
udc luong va ton that cong suat & dau ngudn dén khach
hang st dung dién. Véi d6 tin cdy 95%, sai 6 uGe lwong
cua phuong phap ti 1¢ Ratio la nho hon so vdi phuong
phap tryc tiép Direct nhu hinh 5.

4. Két luan

Véi céc phuong phap udc luong thong ké va hé thong
thu thap tir xa, tic gia da xdy dung dugc biéu do cac thanh
phan phuy tai, nhém phu tai va danh gia dugc sai sO phép
wdce lugng ciia moi phuong phap voi df tin cdy 95%.. S6
lidu u6c luong biéu do phu tai tong gan dang véi sb licu
bao cao cua phong Dleu Do Cong ty Dién lyc Pa Nang.
Két qua thu duoc rat hiru ich cho Cong ty Dién luc Da
Néng trong cac Cong tac quan ly nhu cau phu tai DSM,
quy hoach, thiét ké, van hanh h¢ thong dién, xac dinh ton
that dién niang ctia hé thong dién.
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