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CAC PON VI PHOI HOP THUC HIEN

Tap doan Di1én Luc Viét Nam

Ho1 B1én Luc Viét Nam

Cuc biéu Tiét Bién Luc, Bo CongThuong (ERAV)
Truong dai hoc Bach KhoaHaN6i (HUST)
Truong dai hoc Bién Luc



I. Cac noi dung nghién ciru cua D¢ an

1. Lya chon mot s6 d6i tuong & cAcmién c6 congsuat lap dat 1-
5kWp hoac 16n hon dé nghiéncuru.

2. Lap dit cacthiét bi do dém chuy@ndung dé theo ddithuong
Xuyén va lau dahoat dong cia caccong trinhbMTLMNL.

3. Truyén va xir Ii tap trung caadit liéu do dém dugc nham: Xac
dinh cac thongso van hanhthuc té; xay dung cacdac tinh dién
hinh; Mo phong tacdong cua DMT dén ludi 1an can diém k&t noi;
ghi nhan cacthongso khac.

4. Nghiénctru tacdong cua giadién ( gia theothdi diém sir dung -

TOU va giadién bac thang)dén chi tieéu tai chinhcua cac cong
trinh, tr d6 dé xuat nhimg kién nghi lién quandén viéc hd tro gia
nham khuyén khich phatriecn DPMTLMNL tai Viét Nam.

5. GOp ykién chocacqui dinh lién quandén PMT trong cacvin
ban phapluat ciia Viét Nam.



i, Mot sé cong trinh PMTLMNL cho hd gia dinh va

nha coOngcong

- Cau trac va cacthongso ki thuat cia cAcphan tir chinh trongmot
~s0 cONng trinhdién mat tro1 lap mainoi ludi dung chdo giadinh va
nhacongcdng duogc gidi thiéu ¢ hinh 1, 2bang 1, bang 2.

Bang 1. Cac thong so k¥ thuat co ban ciaa PMTLMNL chohé gia dinh

Tinh nine/ Théne <& B Cong trinh
nn nan n n
| 1 ang ong so A% 1 > 3 4
1. Thong s6 chung
- Cong suat lap dat kKWp 1 1 1,5 5
- Dién tich lap dat m? 6.5 6.5 9.7 35
, \ trié
_ Téng chi phi diu tu U 30 | s5 | 80 | 1825
, VND
_y thang/ | 12/ | 09/ | 08/ | 02/
- Thoi gian bat dau van hanh
01 gian bat dau van han nim | 2015 | 2015 | 2015 | 2016
L 04/01/| 08/1/2| 5/1/20| 30/1/2
- Thoi gian bét dau thu thap dit liéu tt ;
01 gian bat dau thu thap dir liéu tur xa 2016 | 016 16 016




2. Modun PV
- Loai Pa C-Si
- Cong suat danh dinh (Pmax) Wp 230 250 250 250
- Bién ap 6 Pmax (Vmp) \% 29.6 29.6| 30.2 | 30.2
- Dong dién ¢ Pmax (Imp) A 7.79 7.79| 8.28 | 8.28
- bién ap hé mach (Moc) V 37.02| 37.02| 37.7 | 37.7
- Dong ngan mach (Isc) A 8.34 | 8.34| 837 | 8.37
- Hiéu suét modul % 95 95 | 95| 95
- bién 4p van hanh toi da V 1000 | 1000 | 1000 | 1000
13. Inverter
- Loai Invertor CPC/IT (VN) | AST (VN)
a Pau vao DC
- Cong suat DC t6i da (cosp = 1) W 300 3 | 1400| 5000
- Pién ap dau vao toi da v A8 A8 96 | 500
|- Dai dién 4p tai diém cong suét cuc dai v l16.4g| 167 | 52- | 250
(MPP) 25C/50°C 48 96 450
- bién 4p dau vao danh dinh VvV 39 39 62 350
- Dong dau vao t6i da (Ipcmgy) A 27 27 27 15




{b. Paura AC
- Cong suat danh dinh & 25°C/50°C VA 250 | 250 | 1200 4500
- bién 4p danh dinh dau ra V 229 | 229 | 228| 225
- Tan s6 danh dinh Hz 50 50 50 50
- Dong dau ra toi da A 1.2 1.2 7.5 25
- Hé sb séng hai toi da % <3% | <3%/| <3% | <3%
- S6 pha dong dién . 1 1 1 1
- Hiéu suat t6i da % 96 96 97 97
4. Hé thong do ludng, giam sat
- Bién 4p chudi modun PV V 39 39 52 350
|- Dong dién chudi modun PV A 1.3 1.3 3 13
- bién ap DC dau vao Invertor V 39 39 52 | 350
- Dong dién DC dau vao Invertor A 1.3 1.3 3 12.5
- bién 4p AC dau ra Invertor Y, 227 227 | 228| 225
- Dong dién AC dau ra Invertor A 0.2 0.2 0.7 22
- Blrc xa mat troi kW?/mZ 49-5.7
/nam
- Nhiét 6 moi truong oC 25 25 22 34
- Sai s6 do ludng dién % 1 1 1 1
Thoi gian do ludong, giam sat phut 60 60 60 60



Bang 2. Cac thong so k¥ thuat co ban caa PMTLMNL cho nha cong cong

STT Tinh ning/ Thong s6 Pon vi Cong trinh

1 | Thong sb chung
- Cong sudt lap dat kKWp 140
- Dién tich lap dat m? 1163,6
- Thoi gian bat dau van hanh Thang/nim 4/2016

2 | M6-dun PV
- Loai - da tinh thé C-Si
- Cong suét danh dinh (P,,,,) Wp 265
- Dién 4p ¢ Pmax (V) V 31,4
- Dong dién ¢ Pmax (I, A 8,44
- Hiéu sut modul % 16,19%
- Kich thudc mdi thm dAITIongreao |, eromm x 992mm x 40mm

(mm)

3 Inverter
- Loai Invertor - Sunny Tripower
a Pau vao DC
- Cong suat DC t6i da (cosp = 1) w 20440
- Dién 4p dau vao tdi da \Y; 1000
- Dong dau vao toi da (Ipcmgy) A 33
b. Paura AC
- Cong suét danh dinh & 25°C/50°C W 20000
- Pién 4p danh dinh dau ra V 380
- Tan s danh dinh Hz 50
- Dong dau ra t6i da A 29
- Hiéu suat toi da % 98,4




solar panels inverter

utility grid

house

(@) So do cdu trac




Cong to khao sat 1
DTO1M80 Luoi EVN

(RMR Turbojet)

Cong to khao sat 2
DT01M80

Dan pin mat troi (RMR Turbojet)

oS
o O

Congto EVN

Inverter
tHHVeret

Vit lp dat
céc thiét bi do b sung

Ho tiéu thu

(b) Sor d6 ldp dat thiét bi dé thu thdp div liéu tir Xa
Hinh 1. H¢ thong PMTLMNL cho nha ¢ tu nhdn
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Hinh 2. So dé lap dat thiét bi dé thu thdp dir lidu tir xa ciia hé thong
DMTLMNL cho nha cong cong




/ W3 Céac sb liéu thu thap dwoc

| Tir cacsod liéu thu duoc quahé thong do luong va thuthap

it liéu tir xa, cd thé xay dung cacdic tinhvan hanhciia cac

. cong trinhDMTLMNL cho nha congdng (hinh 3) va cho

" ho tw nhan (hinh 4ya baogom: Biéu d6 phat conguat theo
ngay cia médun PV: Biéu do phu tai ngaycua ho tiéu thu;
Biéu d6 traodoi congsuat cia nguon PMT véi hé thong
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Hinh 3. Biéu dé ciia ngay PV phdt cng sudt I6n nhat (7/8/2016) va bé nhat
(5/11/2016)cua cong trinh DPMTLMNL cho nha cong cong minh hoa
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¢) Dién ap U (30/08/2016) d) Dién ap U (13/05/2016)

~ Hinh 4. Biéu dé ciia ngay PV phat céng sudt I6n nhdt (a) va bé nhdt (b) cung voi

bién thién dién dp tai diém ddu néi trong ngay dwoc khdo sat cho nha tw nhan




V. Xir 1y s6 liéu thong ké va xdy dung mét s dic tinh van
hanh dac trung

Pé danh gia dugc cacchi tiéu kinhté - k§ thuat caa cdng trinh
"BMTLMNL can xacdinh mét s6 thGngso vabiéu do van hanhdac
trung trongnam:

- Biéu d6 ngay phat conguat cuc dai vacuc tiéu.

- Gidi han daodong dién 4p tai diém dau ndi trong qué trinhvan
hanh.

- 'Giatri congsuat phat trung binHki vong) cho ting gio trong
ngaycua tirng thang (mua) trongam.

- COngsuat phétgﬁa modun PV thaydoi lién tuc theothoi gianphu
thudc vaonhicu yéu to ngau nhién.

Ki vong (giatri trung binhhodc trung tam phand):

MIX] = pe > xifn (1)



- PO tanxa cua X:
D[X] &2 =M[X-m,]?=(x;- m)4n  (2)
“=€ongsuat dit cia cAc cong trinMTLMNL duoc qui vé hé don

vi tuong doi: P=P/P, (3)
- Thoi gian: =, (5)

Trongdo: x; - giatri do dugc trongkhao séatthu i; n - s6 lan khao sét
duoc thuc hién.

o - saiso (d6 léch) trung binh binftphuong cia dai lugng ngiu
nhién

P - C(A)ngsqét do dugc (KW); P, - congsuat co ban duoc chon
bang congsuat dat cua danPV (kWp)

t - thoi gianco ban la khoang thoi giankhao sat



1, COngsuat va dién ning phat trung binh
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Hinh 5. Biéu d6 céng sudt trung binh ngay cia cdc c¢éng trinh PMTLMNL
dwoc khdo sat cho nha o tw nhan (thang 08/2016)



z : 6h 7h 8h 9h lop 11p 12n 13y l4p 15, lep 17, 18
i‘,'/;'"; Hinh 6. Biéu do cong sudt trung binh ngay cua cdc cong trinh DPMTLMNL duwoc
ok X khao sat nhacong cong minh hoa
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/ 2.Bién thién dién ap tai diem dau noi

| «  Bang 3. Kivong bién thién m, va sai so trung binh binh phwong ciia dién dp tai diém

dau néi trong ngay (08/2016)

Hinh 7. Biéu do bién thién dién dp tai diém dau noi trong ngay (08/2016)

L
\@ 1 2 3 4 5 6 7 8 9] 190 11|12 13| 14| 15|16 17| 18| 19| 20| 21| 22| 23| 24
My | 102 | 1.03 | 1.04 | 1.04 | 1.04 | 1.04 | 1.03 | 1.04 | 1.05 | 1.06 | 1.07 [ 1.06 [ 1.05 | 1.05 | 1.04 | 1.04 | 1.04 | 1.02| 1.03 [ 1.02 [ 1.0 | 1.02f 1.02 | 1.02
O | 002 | 001|002 001]001|002]002] 002 002|001 001]001002] 002 002|002 002|002 002|002 002|002 002]| 001
mu*'
35 0.98 [ 0.99 | 0.99| 1.00 | 1.00 | 0.99 [ 0.99 | 0.98 | 1.00 | 1.02 | 1.04 | 1.02 [ 1.01| 0.99 | 0.99 | 0.98 | 0.98 | 0.97 [ 0.97 | 0.97 | 0.95 | 0.96 | 0.98 | 0.98
u*
mu*
1:.07 | 1.07 | 1.09 | 1.08 [ 1.08| 1.09 | 1.08 | 1.09 | 120 | 1.20] 1.22 | 122 ] 1.20| 1.20| 1.09 | 1.09 | 1.09 | 1.07 | 1.08 | 1.07 | 1.05 | 1.07 | 1.07 | 1.06
+30,.
u
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Hinh 8. Biéu do cac thanh phan song hai dién ap tai diem dau noi trong
ngay cua cong trinh nha tu nhan
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Hlnh 9 Biéu do cdc thanh phan song haz dong dzen tai dzem dau néi trong
ngay cua cong trinh nha tw nhan



5{ Do dac mot s6 théng so lién quan dén chat lwgng dién niing
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Hinh 10 . Biéu dé dién dp tai diém dau néi trong ngay 21/11/2016
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Hinh 11 . Biéu do dong dién tai diém dau noi trong ngay 21/11/2016
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Hinh 12. Biéu do cdc thanh phan séng hai dién dp tai diém dau no

S [ trong ngay
, : m*g 21/11/2016
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Tir 56 lidu khao séat cac cong trinh PMTLMNL cac ho gia dinh tai
thanh phd Da Ning va nha cong cong tai thanh phé Viing Tau, xac dinh
mot s6 thong so dic trung: kha ning phat cong suat cuc dai, hé so phat
cong suat trung binh so voi cong suat dit, ti 1é dién ning phat trong cac
khung gid cao diém, binh thuong, thap diém theo qui dinh trong bicu
214 ban I¢ dién

Coéngsuat phat cuc dai ciia PV cac ho gia dinh tai thanh ph Pa Nang
va nha coéng cong tai thanh ph6 Viing Tau déu co thé dat 100%P,
Theobiéu do phu tai thyuc té cia HTD Viét Nam trong nim 201543
xuat hién cao diém trua thir 2 tir 13h dén 16h:

Péi véi cac cong trinh PMTLMNL cac ho gia dinh tai thanh phd Pa
Nang, ty 1¢ dién ning phat trong gid cao diém so vO1 dién nang phat
trung binh ngay theo qui dinh hién hanh Ve gior cao diém la Ao/ Atong
279% theo gio cao diém cua biéu d6 thyc té nam 2015 14 A i/ Atpng D3%.

Déi véi cong trinh PMTLMNL cho nha cong cong tai thanh phd Viing
Tau, § 1& dién ning phat trong giod cao diém so véi dién ning phat
trung binh ngayhieo qui dinh hién hanh 1a A_/A,, = 27%; theo biéu d6
phu tai thuc té 1a A/A,, = 5%%.
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Hinh 14. So d6 nguyén i ciia ludi dién ldn cdn diém két néi cong trinh
DPMTLMNL dwoc khao sat
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3. Két qua mé phéng

Bang 4. Ton thdt cong sudt trén dwong dady cia 1o AT8/E14tram 110kV An Don voi

cac mire @6 tham nhdp ciia PMTLMNL lan lwot la 0%, 30%

Ton that cong suat | Ton that cong suat
nit di niit dén khi khong ¢6 PMT | khi Py, = 30%P,
AP (kW) | AQ(kVAr) |AP (kW)| AQ(kVAI)
andon node2 0.000 0.000 0.0Q0 0.000
node2 t1 0.020 0.069 0.010 0.034
tl t13 1.240 3.252 0.612 1.605
t13 ancu3mrong 0.001 0.001 0.0Q0 0.001
t13 granjeep 0.607 1.592 0.299 0.785
granjeep t22 0.211 0.553 0.104 0.273
t22 ancu3t2 0.006 0.006 0.00B 0.003
ancu3t2 ancu3tl 4 0.005 0.010 0.003 0.00p
t22 t25 0.184 0.483 0.091 0.238
t25 pvdt4 0.159 0.418 0.078 0.205
pvdt4 t29 0.115 0.500 0.056 0.245
t29 angel 0.441 1.156 0.216 0.568
angel ksbayque 0.082 0.216 0.040 0.106




mykhel nkhachca 0.001 0.001 0.000 0.0P0
mykhel t45/3 0.039 0.067 0.019 0.033
t45/3 kdcancut2 0.001 0.001 0.000 0.000
t45/3 t45/6 0.031 0.053 0.01% 0.026
t45/6 ancut5 0.070 0.121 0.03b 0.061
ancutb t45/11 0.011 0.019 0.00p 0.010
t45/11 pmy?2 0.013 0.012 0.007 0.006
t45/11 t45/14 0.023 0.04(0 0.012 0.020
ksbayque t37 0.161 0.421 0.079 0.207
t37 honghinht4 0.001 0.001 0.000D 0.001
t37 phuocmy4 0.053 0.139 0.026 0.068
phuocmy4 honghinhtl 0.051 0.133 0.025 0.0p5
honghinhtl phumy3 0.031 0.027Y 0.016 0.014
phumy3 ksbhienkcuong 0.004 0.004 0.002 0.002
phumy3 t43/4 0.000 0.00(¢ 0.000 0.0Q0
t43/4 seavii 0.000 0.000 0.000 0.040
honghinhtl t45 0.071 0.187 0.03b 0.092
t45 mykhel 0.078 0.135 0.038 0.066




t45/14 hvctqgiat2 0.000 0.000 0.00D 0.000
t45/14 t45/15 0.006 0.010 0.008 0.005
t45/15 nctrut2 0.002 0.001 0.001 0.001
t45/15 t45/18 0.014 0.025 0.00y 0.012
t45/18 hvctggia 0.000 0.000 0.00p 0.000
t45/18 t45/20 0.007 0.012 0.0038 0.006
t45/20 t45/20/1 0.000 0.000 0.000 0.000
t45/20/1 bvien109 0.001 0.001 0.001 0.001
t45/20 t45/21 0.002 0.003 0.001 0.002
t45/21 casontra 0.000 0.000 0.0Q0 0.000
t45/21 t45/25 0.007 0.012 0.008 0.006
t45/25 annhont2 0.001 0.000 0.000 0.000
t45/25 nctruxs 0.001 0.001 0.000 0.000
t45/6 tbancu 0.007 0.005 0.004 0.003
tbancu kdcancutl 0.005 0.004 0.003 0.0p2
kdcancutl t45/6/7 0.015 0.021 0.007 0.010
t45/6/7 kdcact4-o0.nh 0.002 0.008 0.001 0.002
t45/6/7 kdcancut3 0.000 0.001 0.000 0.000
t25 tcdappcat 0.000 0.000 0.000 0.000
tong ton that trén cac dwong day| 3.778 | 9.717| 1.864| 4.790




Bang 5. Dién dp cdc nit ciia 16 478/E14 tram 110kV An Don véi cdc mire do tham

nhdp cia PMTLMNL lan liot la 0% (khéng cé6 PMT), 30%

Dién ap nat khi | Dién ap nut khi Do chénh
STT Nut tai khong ¢c6 PMT | PDMT =30%P, | léch dién ap
(kV) (kV) (%)

1 |t13 23.090 23.092 0.01
2 |[t22 23.083 23.087 0.02
3 |ancu3tl 23.082 23.086 0.02
4 |pvdt4 23.080 23.085 0.02
5 |angel 23.074 23.081 0.03
6 |[t45 23.070 23.078 0.03
7 | kdcact4o.nh 23.066 23.075 0.04
8 |t45/25 23.063 23.072 0.04




23.065

23.060

23.055

23.050

23.045

—=Pién ap nat khi khdng cé BPMT (k

~—Dién &p nut khi PDMT = 30%PL (kV)

AMNGEL TAS KDCACTA-0.NH
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HIFlh 16. Pién dp cac nliciia 16 478/E14 tram 110kV An Pon véi cdc mire do tham
' nhdp ciia PMTLMNL lan leot la 0% (khéng ¢é6 DPMT), 30%




VI Két luan

1. T so @6 hinh 1, 2c6 thé nhan thay cau tric ciia hé thong PMTLM NL & cactoa
nha congeong phic tap hon nhiéu sovéi cactoa nha riéndé cua cu dan,co cong
suat 16n hon, cau tric phuc tap hon, thuong duge chia thanhnhiéu cum lam viéc
song song, Iy d6 van hanh linhhoat hon va do tin ciy cungcap dién ciing cao
hon, chi tiéu kinh té - k¥ thuat t6t hon.

2. Pién ning cua PV phat tronggio caodiém thuong chiém ti 1& 16n trong toanbd
dién ning trung binh ngaycé thé dat tir 27% -5%%. Viéc xacdinh ti 1é dién ning
phét tronggio caodiém A_,/A,, cO Y nghia quantrong trongdanh giahiéu qua kinh
té tai chinhcua cong trinh,dic biét khi biéu gia dién theo gio st dung cé muc
chénhléch 16n gifta gio caodiém vathap diém.

3. Do cOngsuat dit cua PV so vai congsuit tiéu thu cua phu tai khénglén, nén
daodong dién ap tai diém dau ndi do anh huong ciia PV van nam trong gidi han
cho phép ( 10%Jda) [8].

4. B6i voi cAcnhad tu nhan, cac thanphan séng haidién apbac caochiém ti 16
(%) khdngdang ké so védi songbac 1, dodo bién thiéndién ap tai diem dau noi
nam tronggidi han cho phép [8].

5. Vi mic d6 thamnhap cua DPMT vaoludsi khdnglén nénsu anh huong cuia DPMT
dén cac thongsd van hanhcua luéi chua duogc rd rang. Do chénhléch dién ap khi
khéng co DMT so véi khi mirec @6 thamnhap cia PMT vao luéi khoang 30% =
0.05% < 5% dai6 dién 4pnGtvan nam tronggidi han cho phép.



| Mt s6 hinh anh do dac tai diém d4u néi PMTLMNL
¢ Thanh Pho Viing Tau
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" Hinh 21. Héi nghi khdi déng dy an xdy dung tiéu chuan dién mdt troi lcfp mdi noi ludi



Hinh 17. He tho‘ng dien mat troi ld’p mdi noi ludi tai TP Viing Tau



Hinh 18. H¢é théng diéen mat troi lcfp mdi noi ludi tai TP Viing Tau






