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Tom tat:

Dién mat trdi 13p mai ndi Iudi & céc tda nha cdng cdng cd nhidu uu diém vugt trdi so véi cac tda nha
cu dan riéng lé: cd cong suat dat I6n han, mac du cd cdu tric phdc tap han nhung van hanh linh
hoat hon, d6 tin cay cao han va chi tiéu kinh té - ky thuat t6t han. Cac toa nha cong cong phan Ién
hoat dong vao ban ngay trung vdi khoang thdi gian hoat dong cta dan pin quang dién nén dién
nang phét ra dudc tiéu thu ngay tai chd, hiéu qua s dung dién cao. Bai béo gidi thiéu cu thé ciu
triic va thong s6 ky thuat chinh ctia hé thong dudc nghién cttu, két qua do dac va xur Ii s6 liéu, xac
dinh mét s6 théng s6 déc trung cta ngudn dién mat trdi 13p mai ndi ludi cho cac tda nha cong cong.

T khoéa:
Quang dién, modul PV, inverter, bi€u d6 cdng sust, chat lugng dién ning.
Abstract:

Grid connected rooftop PV system for public buildings have many advantages in comparison with the
system of dwelling buildings: bigger installed capacity, flexible operation, higher reliability and better
technical-economic indices. The public buildings mainly work in day - time coinciding with the
operation time of PV modules so that almost energy generated by PV system is consumed at the site
and the efficiency of energy using is very high. The paper describes the structure and main technical
parameters of studied systems, results of measuring and determining operational characteristics of
public grid-connected rooftop PV systems.

Keywords:
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1. PAT VAN PE troi lap méi ndi ludi (AMTLMNL) véi
nhitng uu diém vuot troi cia nd: (1)
ngudn von dau tu khong 16n va dang cé
xu huéng giam nhanh, (2) dé dang lip
dat, (3) van hanh don gian, chi phi van
hanh va bao dudng thip, (4) khong chiém
dat, (5) lam mat cho cic ting 4p mai,
khong phét khi thai nha kinh, (6) khong

Trong s6 cac ngudn ning luong tai tao &
Viét Nam, nguon dién mat troi cé tinh kha
thi cao [1-3], dac bi¢t 1a nguon di€n mat
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can dung acqui dé tich dién... Theo théng
ké cua Tap doan DPién luc Quéc gia Viét
Nam (EVN), ca nudc c6 24 tri¢u h khach
hang, trong do ¢6 trén 16 triéu h ¢ ndng
thon. Do d6 chi can trién khai lap dat hé
théng PMTLM cho 10% trong téng sb
khach hang nay Viét Nam s€ cé thém
cong suat phat dién gan 5000 MW, tuong
duong v6i 3 - 4 nha may nhiét dién than
16n. Bén canh cic uvu diém cua ngudn
DMTLMNL néi chung thi hé théng
DMTLMNL cho cac tdoa nha cong cong
con ¢6 cac uu diém ndi troi khac: cong
sudt dat 16n tir hang traim dén hang nghin
kW nho¢ dién tich mai 16n, thoi gian hoat
dong cua céac toa nha cong cdng (co quan,
truong hoc, toa nha thuong mai, bénh
vién...) tring v&i thoi gian phat cong suét
16n nhét cta hé théng dién mat tro1. Mat
khéc, gid ban di¢n theo thoi gian st dung
trong ngay trong thoi gian cao diém (9h30
- 11h30) cao hon cac khoang thoi gian
khac dugc 4p dung ddi véi cc toa nha
cong cong [5] nén hé théng PMTLMNL
duoc lép dat sé tiét kiém duoc rat dang ké
chi phi tién dién va mang lai nhiéu loi ich
kinh té, xd hoi, moi truong khac. Hon
nita, xu hudng cua thé giéi hién nay dang
huéng dén cic ngdi nha thong minh,
khong can phai thay doi diéu kién co s
ha tﬁng cua ludi dién hién hanh. Do d6 hé
thng dién mat troi lap mai néi ludi da va
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dang dugc Ung dung ngay cang rong rai
[6-8].

Muc dich nghién ctru ctia bai bdo nay la:
(1) giéi thiéu cdu tric va thong sd ky
thuat cia hé théng PMTLMNL dugc
khao sat, (2) do dac va xir li cac thong sb
van hanh, (3) x4c dinh mot s6 thong sb
dic trung cua nguén DPMT, (4) dua ra cac
nhan xét va két luan.

2. CAU TRUC VA THONG SO KY
THUAT CUA HE THONG
PDUQC KHAO SAT

Cong trinh DPMTLMNL cho nha cong
cong lua chon dé khao sat nim & toa do:
10.348° Bac — 107.076° Pong véi tong
dién tich 1163,6m>, duoc lép dat trén mai
3 khéi nha chinh (508.4 + 2x655.2 m?)
ctua van phong Cong ty Dién luc Ba Ria -
Viing Tau (CTPL), thanh phé Viing Tau,
c6 téng cong suét lap dat 140 kWp.

So dd lap dat thiét bi dé thu thap di liéu
tir xa (a) va so dd cdu tric (b) cua hé
théng DPMTLMNL cho nha cong cong
duoc gidi thiéu ¢ hinh 1.

Thong s6 k§ thuat co ban cia cac phan tir
chinh trong cong trinh dugc khao sat gidi
thi¢u trong bang 1.

Modun PV

&0 ddi di Cong to 2
B0 bién d6i dién

DC/AC Congto 1 Ludi dién
N

Dong DC |_nereer | Dong \_J
AC
Céng to 3
‘—[:\T Tai AC

Hinh 1. Hé théng dién mat trei 13p mai ndi lwéi cho nha céng céng - (a) So db nguyén ly
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Hinh 1. Hé théng dién mat trei lap mai ndi lwéi cho nha céng cong - (b) So db ciu tric

Trong do:
Ay, Ay A7 cac khoi tAm pin mat troi;
Bi...B7: cac ta dién mét chiéu (DC box);

C;...Cy: cac inverter; Dy...Da4: cac cong to nhanh;

E,...Ey: cac tu dién xoay chiéu (AC box)

_ Bang 1.Thong so ky thugt Tinh ning/Théng | Pon vi Tri sb
cua cac phan tw chinh trong céng trinh 5
Tinh niing/Thong | Pon vi Tri sb Dién ap 6 Prax (Vinp) v 314
A \ [N 5
S(: Dong dién & Py A 2 44
1. Thong so chung (Imp)
Cong suét lap dat kWp 140 Hiéu suat mod~u1 ’ % 16.19
Dién tich I&p dat m? 1163.6 ;‘;h thude moi tam em | 165%99.2x4
T‘h(‘)’i gian bat dau van Thfing/ 42016 Téng s tm pin Am 532
hanh nam
. 3. Inverter
: Modul Py : Loai inverter | SMA (btrc)
Logi Da C-Si a. Pau vao DC
g"“g sudt danhdinh g, 265 CongsudtDCtdida | W | 20440
52 S6 12 thang 5-2017




TAP CHi KHOA HOC VA CONG NGHE NANG LUONG - TRUGNG DAI HOC BIEN LUC

Tinh néing/Théong Don vi Tri sb
i}

(cosp=1)
Dién 4p dau vao tdi
da (VDcmax) v 1000
Dong dau vao t6i da A 33
(IDCmax)
Dai dién 4p tai diém
cong suat cuc dai A% 320 - 800
(MPP) 25°C/50°C
b. Pau ra AC
Cong suét danh dinh
& 25°C/50°C w 20000
D;e;n ap danh dinh v 380
dau ra
Tén s danh dinh Hz 50
Dong dau ra ti da A 29
Higu suét ti da % 98.5
Heé s6 song hai téi da % <3%
S6 pha dong dién - 3

Tir so d6 hinh 1b c6 thé nhan thiy céu
trac ctia hé théng PMTLMNL & cac toa
nha coéng cong phirc tap hon nhiéu so véi
cac toa nha riéng 1€ cua cu dan [1]. Vi
cong suat lip dat 16n hon nhidu nén hé
théng duge chia thanh nhiéu (7) cum, mdi
cum gdm 76 modul PV (76x265Wp) dugc
dau ndi qua 7 bo inveter lam viéc song
song. So d6 nay dam bao dugc tinh linh
hoat trong van hanh, bao dudng dé dang
hon va nang cao d¢ tin cdy cua hé thong.

3. DO PAC VA XU Li CAC THONG SO
VAN HANH CUA HE THONG DPIEN MAT
TRO'1 LAP MAI NOI LUOI & CAC TOA
NHA CONG CONG

Céac ngudn dién phan tan sir dung ning
luong tai tao no6i chung, trong do cd dién
mat troi, phu thudc rat nhidu vao diéu
kién thién nhién, chiu tic dong cua nhiéu
yéu to ngiu nhién va thong sb thoi gian.
Do vay cac thong sd van hanh cua hé
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théng DPMTLMNL nhu cong suat phat
cua cac modul PV, dong dién chay qua
cac phan tir ciing nhu dién 4p tai diém déu
ndi c¢6 thé dugc xem nhu cac dai lugng
ngiu nhién X c6 quy luét bién thién theo
phan bd chuan (Normal Distribution
Function) vdi ki vong (gié tri trung binh
hodc trung tdm phéan bd) M[X] dugc xé4c
dinh [9]:

M[X]=m,= ) x;/n (1)

Do tan xa cua X duogc xac dinh:

DIX] = 0" = MIX - mJ* = > (x,—m,) /n
(2)

Trong do:

x; - gia tri do duoc trong khao sat thu i;

n - s6 1an khao sat duoc thuc hién;

O- sai s6 (40 léch) trung binh binh

phuong cua dai lugng ngu nhién X.

Dé so sanh su bién thién nang lyc phat

clia cac dan PV, cac duong biéu dién dic

tinh cong suét P(f) do dugc thuong dugc

xay dung trong hé don vi twong doi:

P(6) = P(0)/Pes 3)

Véi: P(f) - cong suat do duoc (kW); Py -

cong suat co ban dugc chon bang cong

suat dat cua dan PV (kWp).

Céc thong s6 van hanh cua hé théng

DMTLMNL cho tda nha van phong cua

Cong ty Dién luc Viing Tau dugc khéo sat

tir thang 04/2016 - 03/2017. Vi céc thiét

bi do duogc lép dat trén so do nguyén li la

c6 thé x4c dinh dugc:

e Luong dién ning phat ra tir ngudn PV.
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° Téng dién nang hd tiéu thu st dung.

e Luong dién nang trao do6i voi ludi

dién.

Bién thién cua cac luong dién ning nay
qua thoi gian theo doi dugc gidi thi¢u
trong bang 2, hinh 2.

Bang 2. San lwong dién tiéu thu, phat tie PV va trao déi véi lwéi dién

Thang Don vi 7/2016 8/2016 9/2016 10/2016
Tbéng dién nang tidu thy ciia cong trinh kWh/thang 10866 14481 13217 11762
Tdng san lugng dién ning PV phat kWh/thang 17200 17981 18412 15010
San lugng dién nang PV phat st dung kWh/thang 7079 8642 8108 6478
San luong dién nang PV phat ra ludi kWh/thang 10121 9339 10304 8532
San lwgng dién nang nhan thém tir ludi kWh/thang 3787 5839 5109 5284

20000

18000
16000

14000

12000
10000

8000
6000
4000
2000

7/ 2016

8/2016

m Tdng dién nang tiéu thu clia cdng trinh
= San lvgng dién nang PV phat st dung

m San luwgng dién nang nhan thém tr ludi

9/2016 10/2016

m Téng san lwong dién ndng PV phat
® San lvong dién nang PV phat ra luéi

Hinh 2. San lwong dién tiéu thy, phat tir PV va trao déi véi lwéi dién

Biéu d6 phat cong suat cia hé thong
DMTLMNL, biéu do dién 4p nut tai duoc
xady dung cho cac ché d6 van hanh dic
trung, gioi thi¢u trén céc hinh 3, 4.

Ngoai viéc do dac cong suét va dién ap,
cac thiét bi chuyén dung con dugc su
dung dé xac dinh mot s chi tiéu vé chét
luong dién nang [4] tai diém két ndi nhu:

song hai dién ap va dong dién, d0 méo
dién ap, mirc d6 mat déi xung, mét can
bang cua hé dién ap 3 pha, nhiét d6 lam
viéc cia cédc panel PV... Trén hinh 5 gidi
thiéu biéu d6 cac thanh phan song hai
dién ap va dong dién ghi nhan dugc trong
ngay khao sat (24/11/2016) bang thiét bi
FLUKE.
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Hinh 3. Biéu d6 ngay phat cong suét cwc dai va
cwc tiéu cia hé thdng theo mua mwa (tir thang
5 dén thang 10) (a) va mua kho ( tir thang 11
dén thang 4) (b) trong ndm
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(b)
Hinh 4. Biéu dé dién ap nut tai twong t(rng ngay
hé théng PV phat cong suét cwe dai va cuec tiéu
theo mua mwa (a) va mua kho (b) trong nam
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Hinh 5. Biéu dé cac thanh phan séng hai dién
ap (a) va thanh phan séng hai dong dién (b)
tai diém dau néi trong ngay ctia hé théng
DMTLMNL cho nha céng céng

Hinh 5 gidi thiéu biéu db phat cong suat
trung binh ngay cua hé théng PV trong
thang 08/2016 (mua mua) va thang
03/2017 (mua kho).

|
09 ——mp1*
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Mua mua la
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lop 11p 12p 134 T4y Isp 16y 17 I8

Hinh 6. Biéu db phat cong suét trung binh
ngay cua PV trong thang mua mwa (8/2016)
va mua khb (03/2017)

Bang 3 gioi thiéu ki vong m, va sai 5O
trung binh binh phuong o, cua cong suat

phat theo gi¢ trong ngay cua cac thang
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duoc lua chon (08/2016 va 11/2016) cua
cong trinh PMTLMNL cho toa nha cong

cong tai van phong Coéng ty Dién luc
Viing Tau.

Bang 3. Tri s6 clia m, va 0, clia cong suat phat theo gié trong ngay cua hé thong dwoc theo déi

Gior 6h | 7h | 8h | 9h | 10h | 11h | 12h | 13h | 14h | 15h | 16h | 17h | 18h
Théang | Mpi* | 0.01 | 0.11 [ 029 | 047 | 0.6 | 0.67 | 0.57 | 0.65 | 0.51 | 0.33 | 0.18 | 0.07 | 0.00
08/2016 | o ,| 0.00 | 0.04 | 0.11 | 0.17 | 025 | 028 | 0.30 | 0.29 | 027 | 022 | 0.13 | 0.05 | 0.00

. m,,* | 0.00 | 0.07 | 0.23 | 0.45 | 0.64 | 0.69 | 0.74 | 0.73 | 0.66 | 0.47 | 0.31 | 0.11 | 0.00
Thang
03/2017 | o, 0.00 | 0.02 | 0.08 | 0.09 | 0.09 | 0.10 | 0.12 | 0.08 | 0.05 | 0.08 | 0.05 | 0.02 | 0.00

4. XAC PINH MOT SO THONG SO bAC
TRUNG CHO CAC NGUON DIEN MAT
TROI

Pé danh gia mot cach toan dién cac dic
tinh kinh t& - k§ thuat, dac biét dé tinh
toan hiéu qua kinh té tai chinh cia cac du
an dién mat tro1 trén co s& s6 liéu thu thap
dugc trong qua trinh do dac, can phai xac
dinh mot sé thong sé dac trung khac bao
gom: kha niang phét cong suit cuc dai, hé
s6 phat cong sudt trung binh so véi cong
suat dat, ti 1& dién ning phat trong cic
khung gid cao diém, binh thudng, thip
diém theo quy dinh trong biéu gia ban 1é
dién [5].

Theo quy dinh hién hanh [5], gio cao
diém ban ngay dugc tinh tir 9h30 dén
11h30. Tuy nhién theo sé liéu théng ké
gan day [2] trong biéu d6 phu tai tong cua
hé théng dién Viét Nam d3 xuat hién thém
cao diém ngay tha 2 tir 13h dén 16h va da
lam thay doi twong quan giira dién ning
phat trong gid cao diém so vdi cac gio
con lai trong ngay.

Tur sb liéu khao sat duoc tai Ba Ria -
Viing Tau co thé xac dinh duoc mét sb
thong sé dic trung quan trong sau day:

e (Cong sut phat cuc dai ciia PV trong
ca mua mua va mua kho déu co thé dat
100%P; (= 140 kWp).

¢ Dién ndng trung binh ngay:

n

A= (P*1)Pq

i=l1

4)

Trong d6: P* - cong suat phat (pu) trong
gio t; i = (6-18) 1a khoang gid modul PV
c6 thé phat cong sudt trong ngay;
P;- cong suét dit ciia cong trinh (KWp).

e Truong hop sé do duge ghi trong 1h:

Ap=3 P% P,

i=l1

)

. Ty 1€ dién ndng phat trong gid cao
diém:

a. Theo quy dinh hién hanh (hinh 5):

e Muamua: A.z1/Am = 27%.

e Mua kho: A.n/Ap = 26%.

b. Theo biéu dd phu tai thuc té:

o Muamua: (Aeg1 + Acan)/Aw = 55%.

o Mua kho: (Aeq1 + Aean)/Aw = 59%.

Viéc xac dinh ti 1€ dién nang phat trong
gid0 cao diém A./Ap cd y nghia quan

56
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trong trong danh gia hiéu qua kinh té tai
chinh cua cong trinh, diac biét khi chénh
léch gitra gia dién cao diém va thap diém
ap dung cho cdc toa nha cong cong cang
16n thi hiéu qua cia PMTLMNL cang
cao.

5. NHAN XET VA KET LUAN

DMTLMNL ¢ céc toa nha cong cdng cd
nhiéu khac biét va wu diém ndi troi hon
cac toa nha riéng 1€ clia cu dan: co cong
sudt 16n hon, céu trac phic tap hon,
thuong duoc chia thanh nhidu cum lam
viéc song song, nhd d6 van hanh linh hoat
hon va d6 tin cdy cung cép dién ciing cao
hon, chi tiéu kinh té - k§ thuat t6t hon.

Céc tda nha coéng cong chul yéu hoat dong
vao ban ngay trung vdéi thoi gian phat cua
cac dan PV vi vdy hau nhu toan bd ning
lugng PV phat ra dugc ti€u thu truc tiép

(ISSN: 1859 - 4557)

tai chd, 1am giam ton that cong suat va
dién nang trép lu,c'ri dén ho ti€u thu va géi
th’ién ’déng ke chat lugng dién ap tai diem
két noi.

Dién ndng cua PV phit trong gido cao
diém thuong chiém ti 1¢ 1n trong toan bo
dién ning trung binh ngay, c6 thé dat tir
26% - 59%. Piéu nay tac dong tot dén chi
tiéu kinh té tai chinh cua cong trinh, dic
biét khi biéu gia dién theo gio sir dung co
mirc chénh 1éch 16n gitta gid cao diém va
thap diém.
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