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Chwong 1.
TONG QUAN

1.1. PAT VAN PE

Téc do do thi hda nhanh chéng tai Viét Nam trong ba thap ky vira qua d kéo theo
su tang trudng manh mé vé nhu cau ning luong dé dap tng cac chi tiéu phét trién kinh
té - X3 hoi cua do thi. Trong qué trinh phét trién do, hé thong chiéu sang cong cong la
mét trong nhitng hé thdng ha tang ky thuat thiét yéu dam bao cho su phat trién an toan,

bén viing, va hiéu qua cua do thi.

Trong béi canh hé thong chiéu sang cong cong ngay cang ting trudng vé quy mo,
s6 lwong, va nhu cau céng nghé do su phat trién cua do thi va khoa hoc ki thuat, nhu
cau ning luong cung cap cho hé théng chiéu sang cong cong ciing tang 1én dang ké. Su
ting trudng ndy dan dén mot sé van dé dang phai quan tam: (1) Hé thong chiéu sang
cdng cong trai qua nhiéu giai doan phét trién cua do thi va khoa hoc cong nghé, nén viéc
lip ddt cong nghé trude va cong nghé sau, chung loai trudc va ching loai sau c6 thé dan
dén khong tuong thich vé mat ki thuat va diéu khién; (2) Sy tang trudng vé quy mo lam
cho hé théng ngay cang mé rong, sé luong thiét bi ngay cang Ién, nhiéu chung loai khién
cho viéc quan ly dir liéu ngay cang phuc tap; (3) Sy ting truong vé sé lwong néu khong
dugc kiém soat vé mat hiéu suat va chat luong thiét bi s& gay ra ling phi nang luong,
dan dén 14ang phi ngan sach va tai nguyén qudc gia; va (4) Su ting truong vé nhu cau
cdng nghé cd thé gay ra ap luc 16n cho ngan sach qudc gia vi hau hét cong nghé déu co
gia thanh rat cao. Mic du vdy, xu hudng phét trién hé thdng chiéu sang céng cong trong

d6 thi 1a xu huéng bat bugc.

Tai hoi nghi thuong dinh cia cac nha lanh dao trong khudn kho hoi nghi Lién Hiép
Qudc vé bién doi khi hau lan thi 26 (COP26), Viét Nam da cam két muc tiéu giam phat
thai rong bang 0 vao nam 2050. Pay 1a cam két manh még, thé hién duoc su quyét tam
cua Viét Nam trong viéc tng phd véi bién doi khi hau, dong gép cho nd luc toan cau vé
cat giam phat thai khi nha kinh. Sy kién quan trong nay da thuc day tat ca cac Co quan,
B6, Nganh thudc tit ca cac linh vuc phai y thic trach nhiém trong cong cudc cat giam

tiéu thy nang luong trong pham vi quan Iy cua minh, va chiéu sang cong cong ciing
1



khong ngoai 1&. Quyét dinh s6 280/QP-TTg ngay 13 thang 03 ndm 2019 cua Thu tudng
Chinh phu phé duyét Chuong trinh muc tiéu quéc gia vé sir dung ning luong tiét kiém
va hiéu qua giai doan 2019 — 2030 va Nghi quyét 55-NQ/TW ngay 11 thang 02 nim
2020 vé Binh hudng chién luc phét trién ning luong qudc gia cua Viét Nam dén nim
2030, tam nhin dén nam 2050 da cung ¢6 manh mé quan diém tang cuong st dung ning
lwong hiéu qua va tiét kiém trong tat ca cac linh vuc néi chung, va cua hé théng chiéu
sang cdng cong noi riéng. Noi cach khéc, Quyét dinh s6 280/QD-TTg va Nghi quyét 55-
NQ/TW di khang dinh tinh thyc thi cac muc tiéu vé chiéu sang cong cong theo Nghi
dinh s6 79/2009/ND-CP ngay 28/09/2009 cua Chinh phu vé quan ly chiéu sang do thi
va Quyét dinh s6 1874/QP-TTg ngay 11 thang 10 ndm 2010 cta Tha tuéng Chinh phu
Quyét dinh phé duyét dinh huéng phat trién chiéu sang d6 thi Viét Nam dén nam 2025.

Tuy nhién, dén hién tai thi sau 13 nam, cdc muc tiéu duoc néu ra trong Quyét dinh
s6 1874/QD-TTg déu chua dat dugc nhu mong mudn. Mot sé6 nguyén nhan c6 thé chi ra
bao gom: (1) Thiéu quy hoach tong thé vé chiéu sang cong cong; (2) Thiéu hé thong co
so dir liéu vé chiéu sang cong cong; (3) Quy chuan, tiéu chuan ky thuat chua dong bo
va chua dam bao tinh thuc thi; va (4) Nhan thirc chua day di cia x& hoi vé vai tro cua
chiéu sang cong cong. Trong sé cac nguyén nhan duoc néu, co sé dit liéu 1a co sé quan
trong nhat dé dam bao cac nguyén nhan con lai dugc diéu chinh, khac phyc. Hién nay,
dir liéu duoc thu thap va luu trit tai ting dia phwong véi cac di lidu chinh bao gdom: (1)
Dit liéu vé quy hoach chiéu sang duoc kém theo trong céc ho so quy hoach chi tiét xay
dung d6 thi; (2) Dir liéu vé dau tu xay dung cong trinh chiéu sang cong cong; (3) Ho so
thiét ké cac giai doan va nghiém thu cong trinh chiéu sang cong cong; (4) Dit liéu vé
thiét bi dén chiéu sang va thiét bi hd tro (dit liéu nay thuong dugc kém theo trong dir
lieu vé& dau tu xay dung va dit liéu vé thiét ké): (5) Dix liéu vé tiéu thu ning lwong cua
hé thong; va (6) Céc dit lidu lién quan khéc. Cac dit liéu nay khong duoc luu trix tap
trung boi cing mot co quan, hodc duoc luu trir trén mot nén tang dit liéu sé thdng nhat.
Thuc trang nay gay nhiéu khé khin cho cong tac nghién ctiru khoa hoc, quan ly va van
hanh hé théng. Tuy nhién cac nghién citu Vé co sé di liéu tap trung van chua duoc trién

khai rong rai.

Nhiém vu khoa hoc va cong nghé “Nghién ciru xay dung cdng cu quan ly tiéu thy
nang lwong trong chiéu sang cong céng tai Viér Nam” (sau ddy goi tit 1a Nhiém vu) la
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nhiém vu nghién cttu quan trong dugc thyc hién kip thoi dé xay dung mot nén tang ky
thuat hd tro quan ly tiéu thu ning luong cho hoat dong chiéu sang cdng cong tai cac d6
thi; ddng thoi thdng qua nén tang d6 cho phép ngudi ding va co quan quan Iy nha nudc
dé dang khai thac va st dung dit liéu cho cac muc dich bao cdo, nghién ctru va cap nhat
thong tin trong linh vuc tiéu thy ning lwong cua chiéu sang cong cong. Xuyén sudt noi
dung nghién ciru nay 1a céc két qua nghién ciru duoc tdng hop tir nhidu nguon tai ligu
khoa hoc dang tin cdy lién quan dén: (1) Cac nghién ciu tong quan Vvé tiéu thu niang
lwgng, quan ly tiéu thu nang lwong, va cong cu quan ly tiéu thy nang luong trong chiéu
sang cong cong trén thé gigi va Viét Nam; (2) Y nghia ciia cong cu quan ly tiéu thy nang
lwgng trong chiéu sang cong cong; (3) Bai hoc kinh nghiém (co sé thuc tién) cua cac do
thi Ion trén thé gioi va Viét Nam trong cong tac quan ly tiéu thy nang luong chiéu sang
cdng cong, va tu duy cua thé gidi vé tam quan trong cua viéc phai xay dung dwoc mot
cong cu quan ly tiéu thu nang luong trong chiéu sang cong cong trudc Khi tién dén muc
tiéu d6 thi thdng minh; (4) Cac quy chuan, quy dinh, tiéu chuan, cac co ché, chinh sach
va phap 1y lién quan dén tiéu thu nang luong va quan ly tiéu thu nang lugng trong linh
vuc chiéu sang céng cong cia do thi tai nudc ta. Trén co sé do, nghién ciru dé xuat xay
dung mot ¢éng cu quan 1y co so dir lidu vé tiéu thu ning lwong trong chiéu sang céng
cong tap trung, cho phép thuc hién cac béo céo, théng ké, phan tich nhanh chéng, thuan
loi. Song song vai qua trinh xay dung cdng cu, nghién ctru cling bién soan mot hudng

dan sir dung chi tiét doi vai cong cu quan ly tiéu thy ning luong.

1.2. GIOI THIEU CHUNG VE NHIEM VU

1.2.1. Théng tin vé nhiém vu

— Tén nhiém vu: Nghién ctiru xay dung cdng cu quan Iy tiéu thu ning lugng trong chiéu
sang cong cong tai Viét Nam

— M4 s6 nhiém vu: RD51-22, hgp dong thuc hién nhiém vu khoa hoc va céng nghé s6
92/HPKHCN ngay 01 thang 04 nam 2022 gitta B6 Xay dung va Truong Dai hoc
Kién trdc TP. H6 Chi Minh

— Thai gian thuc hién nhiém vu: 21 thang (tir thang 04/2022 dén thang 12/2023)



1.2.2. Muc tiéu nghién ctru
1.2.2.1. Muc tiéu chung

— Xay dung cdng cu quan ly tiéu thu ning lwong cho chiéu sang cong cong tai cac do
thi & Viét Nam;

— Xay dung huéng dan khai thac, st dung va bao cdo dbi vai cong cu quan ly tiéu thu

nang lugng trong linh vure chiéu sang cong cong.
1.2.2.2. Muc tiéu cu thé

Xay dung cau truc dit liéu ciia cong cu phil hop voi cac ddi tugng hién dang dugc
quan Iy cua hé théng chiéu sang céng cong, bao gom: khu vuc lip dat, tram diéu khién
chiéu sang, ti diéu khién chiéu sang, tru dén chiéu sang, bo dén chiéu sang (hay con goi

1a diém sang trong cach luu trix hién hanh cua cac dia phuong), va dién nang tiéu thu.

Xay dung hudng dan sir dung chi tiét ddi véi cong cu quan ly tiéu thu ning luong
dé xuat duoc bién soan day du vai hinh anh truc quan nham tao diéu kién tét nhat cho

ngudi ding nhanh chéng tiép can cong cu va st dung.

Tir qué trinh xay dyng cong cu quan ly tiéu thu nang lwong, cac ton tai, vuéng mac
vé co ché, chinh sach dugc liét ké dé 1am co s¢ dé xuat va kién nghi diéu chinh, bé sung.
1.2.3. Pham vi nghién ctru
— Nghién ctru cho hé chéng chiéu sang duong giao thong trong d6 thi; cac thanh phan
chiéu sang do thi khac co ty 1é thap hon va s& duoc &p dung ciing phwong phap quan
Iy nhu hé thdng chiéu sang duong giao thong.

— Nghién ctiu co ché, chinh sach quan ly va phaét trién hé théng chiéu sang do thi tai ba
thanh phé dién hinh la Thanh phé Can Tho, Pa Ning, va Nha Trang.

1.2.4. Péi twong nghién ciu

Péi tuong nghién ctiru caa dé tai 1a he thong chiéu sang duong giao thong, co so dir
liéu vé tiéu thu nang luong caa hé thong chiéu sang dudng giao thong.
1.2.5. Thoi gian nghién cau

Nghién ctru duoc thuc hién trong 21: tir thang 04/2022 dén thang 12/2023.



1.2.6. Phuwong phap nghién cau

Phuong phap nghién ciru tai chd (desk study): Nghién cau ly thuyét tir cac tai liéu, sd
lidu, dix lieu thdng ké gdc c6 do tin cay cao bing céc cong cu thu thap dir liéu.
Phuong phap tdng hop dit liéu (data aggregation study): Téng hop, xu 1y, dong bo
Vva tai cau trdc dir liéu so cap va thir cap vé co ché, chinh séch phat trién hé thong
chiéu sang cong cong cua Nha nuéc va cua cac dia phuong; vé hién trang hé théng
va hién trang tiéu thu nang luong cua cac hé thong chiéu sang cong cong.

Phuong phap hé chuyén gia (expert study): tham khao bai hoc kinh nghiém tur cac
truong hop dién hinh nghién ciru thanh cong trong cung linh vuc, sir dung hoc may
dé nghién ciru giai phép tdi vu.

Phuong phéap diéu tra, khao sat thuc dia (survey study): khao sat, thu thap sé liéu truc
tiép tai hién truong cac dia phwong thudc pham vi nghién ciu.

Phuong phép l4p trinh, mé hinh héa déi twong (model simulation and programming

study): thir nghiém tinh kha thi cua cac thuat todan mé hinh héa d6i tuong.

1.2.7. Thanh vién nghién ciu

1. TS. Nguyén Hoang Minh Vii Chui nhiém nhiém vu
2. ThS. Nguyén Lé Duy Luan Pong chi nhiém nhiém vy
3. ThS. binh Ngoc Sang Thu ky nhiém vu
4. TS. Nguyén Anh Triét Thanh vién chinh
5. ThS. Nguyén Hitu Tinh Thanh vién chinh
6. TS. L& Ngoc Thién Thanh vién chinh
7. TS.Pham Anh Tuin Thanh vién chinh
8. KS. Nguyén Vian Tuin Thanh vién chinh
9. ThS. bau Van Trang Thanh vién chinh
10. CN. BuUi Nguyén Diém Phuong Thanh vién
11. TS. Lé Trong Nghia Thanh vién
12. PGS. TS. V& Viét Cuong Thanh vién
13. ThS. Nguyén Duy Hoang Thanh vién
14. ThS. Tran Nhu Qudc Bao Thanh vién
15. ThS. Tran Thi Thu Thay Thanh vién



Chwong 2.
TONG QUAN VA PANH GIA HIEN TRANG

QUAN LY TIEU THU NANG LUONG
TRONG CHIEU SANG CONG CONG

2.1. TONG QUAN VE QUAN LY TIEU THU NANG LUQNG TRONG
CHIEU SANG CONG CONG TAI VIET NAM

2.1.1. Béi canh chung

Tbc @6 d6 thi hoa va hién dai hoa nhanh chong ¢ Viét Nam da tao diéu kién thuan
loi cho phat trién kinh té - xa hoi, thuc day chuyén dich co ciu kinh té va co cau lao
dong theo hudng cong nghiép hoa, hién dai hda. Qua trinh d6 thi hoéa da hinh thanh nén
cac khdng gian kinh t& méi vai ha tang phat trién, ngudn lao dong doi dao, thi truong
16, tao diéu kién thuan loi hon dé dau tu kinh doanh, thu hat dau tu tryc tiép tir nude
ngoai (FDI), phét trién cac nganh cong nghiép, dich vu, va thiic day chuyén dich co ciu
kinh té theo huéng cong nghiép hda, hién dai hoa, ty dong hoa, nang cao ning suat va
chat luong. Tuy nhién, qua trinh d6 thi hda va hién dai héa ciing dit ra mot bai toan nan
giai cho hé théng cung cap ning luong ctua do thi. Nhu cau sir dung ning luong & nuéc
ta ting trung binh khoang 7%/nam, riéng nhu cau vé dién ting truong khoang 9,5 —
12%/nam dé dap tng tang truong GDP binh quan tir 6 — 7%/nam®. Pay 1a mot tré ngai
rat I6n cua Viét Nam khi cac ngudn ning luong so cap da duoc huy dong tdi da trong
khi cac ngudn ning lugng tai tao van chua dugc huy dong hiéu qua. Muc tiéu phat trién
ctia nganh ning luong Viét Nam 1a dap tng nhu cau phat trién kinh té - xa hoi gan lién
v6i dam bao an ninh ning luong quéc gia, tuy vay quy mé va hiéu qua ctua nganh ning
lwong van con thip, chura dam bao tinh 6n dinh co ban, tinh trang thiéu dién trong gio
cao diém, du trit dau quédc gia khong du dé binh 6n gia khi co khung hoang gia dau trén
thi truong qudc té, v.v... Do d6, néu nhu ciu ning luong tiép tuc ting nhanh nhu hién
tai va nhu céc kich ban du bo thi Viét Nam s& ngay cang phu thudc vao cac ngudn nang

lwong nhap khau. Pay 1a thach thic 16n cho Chinh phu trong viéc dam bao qua trinh

1 Pang Hai Diing (2022) ‘Str dung nang luong tiét kiém va hiéu qua dang 1a van d& cap bach’. S Cong Thuong
tinh Binh Thuan.
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chuyén doi sang tang truong xanh & nudc ta; dong thoi ciing 1 thach thic 1on trong viéc
tén trong cac cam két qudc té vé cat giam phét thai khi nha kinh va viéc thuc hién 16

trinh trung hoa cacbon vao nam 2050 theo cam két tai Hoi nghi COP26.

Dé giam ap luc tang trueéng nhu cau sir dung ning lugng cho nganh ning lugng qudc
gia, Chinh phu da khong ngirng nd luc dé ting cudng hiéu qua sir dung niang luong thdng
qua ban hanh nhiéu chinh sach va trién khai cac chwong trinh hanh déng cu thé dé thic
day viéc st dung nang luong hiéu qua va tiét kiém trén pham vi toan quéc. Nhiéu vin
ban Luat, Nghi Quyét da duoc ban hanh thé hién tam nhin chién lugc va chinh sach nhat
quan cua Pang, Nha nudc va Chinh phu vé van dé dam bao phat trién bén viing nén kinh
té qudc gia trén co so sir dung hiéu qua ning lwong. Luat st dung nang luong tiét kiém
va hiéu qua s6 50/2010/QH12 dugc Qudc hoi ban hanh ngay 28/06/2010 tai ky hop thir
7, Quéc hoi khéa X1, ¢6 hiéu luc thi hanh tir ngay 01/01/2011 da khing dinh st dung
nang luogng tiét kiém va hiéu qua 1a chinh sach dugc wu tién hang dau, giir vai trd quan
trong trong viéc thuc hién chién luoc phét trién kinh té gan voi an ninh ning luong va
bao vé méi trudng, phli hop vai yéu cau phaét trién kinh té thi truong cd su diéu tiét cua
Nha nudc va hoi nhap kinh té quéc té. Trén co so nay, mot hé théng van ban quy pham
phép luat da duoc khan truong xdy dung va ban hanh, tao thanh khung phap 1y tuong
d6i hoan chinh, dong bd, dam bao cho tinh thuc thi céc hoat dong trong linh vuc sir dung
nang luong tiét kiém va hiéu qua. Tinh dén nay, da c6 26 vin ban quy pham phép luat
dugc ban hanh & cap Trung wong va trén 50 bd tiéu chuan vé hiéu suat ning luong toi

thiéu &p dung cho thiét bj tidu thy ning luong.

Puoc thyc hién song song véi qua trinh hoan thién hé théng vin ban quy pham phap
luat, chuong trinh muc tiéu qudc gia vé st dung nang luong tiét kiém va hiéu qua
(VNEEP) dugc trién khai tir ndm 2006 di tao dugc nhirng chuyén bién dang ké vé nhan
thire, co s& phap Iy va nhitng hiéu qua dang ghi nhan vé hiéu qua sir dung ning luong
trén pham vi toan qudc. Giai doan 1 cua chuwong trinh kéo dai tir ndm 2006 dén nim
2010 (VNEEP 1) da giup tiét kiém dugc dén 15 triéu tan dau quy d6i (TOE), tuong
duong 3,4% tong tiéu thu nang luong cudi clng cua qudc gia; giai doan 2011 — 2015
(VNEEP 2) di tiét kiém duoc 5,65% tong tiéu thu nang lwong cudi cung; va hién nay
giai doan 2019 — 2030 (VNEEP 3) dit muc tiéu tiét kiém tir 8 — 10% tong tiéu thu ning
lwong cudi cing, twong dwong khoang 60 triéu TOE. Trong bi canh néu trén, du &n
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“Chiéu sang cong cong st dung ning luong hiéu qua tai Viét Nam” (VEEPL) duoc
chuong trinh phat trién cua Lién hiép quéc (UNDP) va Vién han 1am Khoa hoc va Cong
nghé Viét Nam (VAST) khoi xuéng nam 2005 nhu 1a mot nd luc dong goép vao chuong
trinh chung cua quéc gia lién quan dén muc tiéu cai thién hiéu qua st dung ning luong
trong hé thdng chiéu sang cdng cong trén toan qudc. Du &n nhan duoc su hd tro tai chinh
d6ng thoi cia Quy mai truong toan cau (GEF), cac ngudn tai chinh tu nhan, va mot phan
vbn d6i tng cua Chinh phu Viét Nam. Trong khuén khé cua du &n, nhiéu chinh sach
quan ly va phét trién mai lién quan dén chiéu sang cong cong duoc dé xuat ap dung cho
12 tinh/thanh phd trén ca nuéc, bao gom: Thanh phé H6 Chi Minh, Thanh phé Quy
Nhon, Thanh phé Ha Noi, va cac tinh Tién Giang, ik Nong, Bic Kan, Vinh Phuc,
Pong Thap, Soc Trang, Vinh Long, Thanh Hoa, va Thai Nguyén.

Tinh tir diém mdc nam 2005 cua du 4n VEEPL dén nay, nhiéu chuong trinh va du
&an nang cao hiéu qua sur dung ning luong trong linh vyuc chiéu sang cong cong da duoc
trién khai va ap dung trén pham vi ca nudc nhu: dy &n Thanh phé théng minh va hiéu
qua nang luong (SEECP), du 4n Pao tao chiéu sang thong minh va ting cuong hiéu qua
nang lugng hé thong chiéu sang (DESL), gan day nhét la du an Chiéu sang théng minh
va hiéu qua ning luong (SEELP). Biém chung cua tit ca cac du &n nay la tap trung
nghién cau, 4p dung cong nghé chiéu sang maéi, cong nghé dicu khién va quan ly van
hanh hién dai tich hop giam sat da chtrc nang dé kiém soét tot hon dién ning tiéu thu
cua cac hé théng chiéu sang cong cong; dong thoi cung cap nhiéu tién ich da dung hon
cho hoat dong cua d6 thi. Mdi du an déu udc luong sé cat giam dén 80% dién ning tiéu

thu so vai murc tiéu thu hién tai.

Tai Viét Nam, hé thdng chiéu sang duong phd cong cong (sau day goi tat 1a hé théng
chiéu sang giao thong) bao géom hé théng chiéu sang cac cong trinh giao thong, chiéu
sang khong gian cong cong trong do thi; va quan ly hé théng chiéu sang giao thong la
nhitng hoat dong dau tu, nang cip, cai tao, duy tri, bao dudng, va phat trién hé théng.
Hé thdng chiéu sang giao thdng 13 mot chuyén nganh ha tang ky thuat do thi duoc quan
ly thdng nhat va c6 phan cong, phan cap trach nhiém, quyén han cu thé theo quy dinh
cua phép luat trén co s sir dung dién tiét kiém, hiéu qua, an toan, bao vé méi trudng va
tuan thi cac quy chuan ki thuat. Hé thong 1a thanh phan déng vai tro quan trong trong
viéc dam bao an toan giao thong, tang cuong trat tu an ninh d6 thi, lam dep canh quan
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moi trudng va ting tinh tham my cho d6 thi. Trai qua dong lich st phat trién caa cong
nghé chiéu séng, hé thong chiéu sang giao thong da phat trién qua rat nhiéu giai doan,
nhiéu hinh thai, bat dau tir cong nghé dén soi d6t don gian chuyén dan sang cong nghé
dén phong dién va hién nay 1a cong nghé di-6t phat quang (LED) tiét kiém ning luong;
hay phuong thirc diéu khién dong ngat bang ro-le thoi gian ¢6 dién da dan duoc thay thé
bang cac cong nghé diéu khién thong minh két ndi trung tam; tir quan ly tiéu thy ning
luong bang ghi chép tha cong dén thu thap dit liéu va quan Iy tiéu thu ning luong tap
trung qua trung tam diéu khién, v.v... Su chuyén dich nady mét phan 1a do sy phat trién
cua khoa hoc cong nghé trong linh vuc chiéu sang, nhung ban chét caa sy chuyén dich
nay lai 13 ting cuong hiéu qua st dung ning luong cua hé thong chiéu sang giao thong
tai Viet Nam. Van dé nay da dugc dé cap tir rat sém trong Quyét dinh s6 1874/QD-TTg
ngay 11 thang 10 ndm 2010 cta Thu tuéng Chinh phi Quyét dinh phé duyét dinh huéng
phét trién chiéu sang d6 thi Viét Nam dén nam 2025. Theo Quyét dinh nay, dén nam
2015 hé thdng chiéu sang cua toan bo cac cong trinh giao thdng, khéng gian cong cong
xay dung mai phai duoc thiét ké stir dung san pham chiéu sang hiéu suat cao, tiét kiem
dién, khuyén khich sir dung nguon sang ning luong mat troi ; 80% cong trinh giao thong,
khong gian cng cong, quang cao hién cd tai cac do thi loai dac biét va loai I, va 60%
ctia cac do thi loai 1l phai str dung céc san pham chiéu sang hiéu suat cao, tiét kiém dién
va str dung ngudn sang ning legng mat troi. Bén nam 2025, tir 30% dén 50% cdng trinh
chiéu sang céng cong trén toan qudc st dung dén nang luong mat troi dat tiéu chuan.
Tuy nhién, cho dén hién nay 1a nim 2021, nhiéu d4u hiéu cho thay muc tiéu nay kho c6

thé dat duoc vi nhiéu bat cap. Céc bat cap nay lién quan dén:

— Thiéu quy hoach tong thé vé chiéu sang cong cong va chiéu sang giao thdng (goi tat
la quy hoach hé théng chiéu sang): theo Nghi dinh sé 79/2009/NDP-CP ngay
28/09/2009 caa Chinh phu vé quan Iy chiéu sang db thi thi quy hoach hé thdng chiéu
sang phai duoc lap thanh db 4n riéng cho cac dé thi truc thudce trung wong; ddi voi
cac d6 thi con lai thi quy hoach hé théng chiéu sang 1a mot noi dung trong do an quy
hoach chung, quy hoach phan khu va quy hoach chi tiét d6 thi. Tuy nhién, hién nay
c4c ndi dung lién quan dén hé thong chiéu sang lai duoc thé hién kha so sai, thiéu
dinh huéng giai phap vé van hanh, bao tri, bao dudng, ké hoach dau tu, thay thé trung
han va dai han dan dén tinh trang bi dong trong ké hoach dau tu, quy hoach hé théng

chiéu sang chi giai quyét duoc yéu cau str dung tam thoi, khdng mang tinh chién lugc
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lau dai va bén virng. Khong nhitng thé, thiéu quy hoach hé théng chiéu sang con dan
dén kha ning mat kiém soét chiéu sang tu nhan trong khong gian d6 thi (chiéu sang
quang c4o, chiéu sang mat ngoai...) va ting mirc d6 6 nhiém anh sang, lang phi ning
lwong. Néu khéng nhanh chéng nghién ciru b sung quy hoach chi tiét, dong bo hé
thng chiéu sang thi nguy co néu trén chic chan xay ra;

Thiéu hé théng co s dir liéu vé chiéu sang cong cong noi chung va chiéu sang giao
thong noi riéng: ddy 1a tién dé co ban dé thuc hién quy hoach hé théng chiéu sang
mot cach ddng bo, khoa hoc; dong thoi 12 tién dé dé xay dung 16 trinh thay thé, cai
tao, phat trién theo dinh hudéng do thi théng minh tai nudc ta. Tuy nhién, cac tinh,
thanh va cac co quan quan Iy vé chiéu sang cong cong ciing chua cd duge co so di
liu day du cac hé thdng chiéu sang cong cong trong pham vi caa minh. O cap quéc
gia, chding ta hién nay chua c6 co sé dit liéu day da vé chiéu sang cong cong va chiéu
sang giao thdng. Thuc trang nay la tré ngai 1on cho dinh huéng phat trién do thi thong
minh, quy hoach va quan ly hé théng mét céch hiéu qua.

Quy chuan, tiéu chuan ky thuat: nhiéu quy chuan, tiéu chuan k§ thuat di ban hanh
nhung chua c6 théng tu hudng dan thuc hién, hodc chong chéo quy dinh véi nhau;
Quy chuan, Tiéu chuan chua duoc cap nhat kip thoi véi xu huéng chiéu sang cong
cong hién dai,... Nhiéu quy dinh, quy chuan, tiéu chuan da rat cii, khong con phu hop
Vvé6i thuc té nhung chua duoc soat xét, diéu chinh, b sung.

Nhan thirc chua day da cua xa hoi vé vai trd ciia chiéu sang cong cong: trong béi canh
d6 thi hoa ngay cang gia ting manh mé, céng nghé chiéu sang bung né trong thoi
gian ngan, xu hudng phéat trién do thi thdng minh, nhu cau quan 1y d6 thi va quan ly
tiéu thy nang lwong d6 thi 1a nhu cau cap thiét caa Chinh phu va cac Bg, nganh, chiéu
sang cong cong la thanh phan thiét yéu khdng chi dam bao tinh an ninh, an toan giao
thdng ma con gép phan cai thién gi tri thAm my cua dé thi, gop phan thic day ting
truong nén cong nghiép khong khoi ¢ cac d6 thi, ting cuong gié tri cac cong trinh
kién triic dep c6 tinh lich str, nang cao doi séng van hoa tinh than cua cu dan d6 thi,
sir dung nang luong hop ly, tiét kiém,... Tuy nhién, hién nay méi quan tdm cua chinh
quyén va cong ddng ddi vai hé théng chiéu sang cdng cong van chua twong xung, thé

hién & cac 1y do da néu trén day.
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Lién quan dén van dé quan ly tiéu thu ning luong caa hé théng chiéu sang giao
thong, khai niém quan Iy tiéu thu ning luong cho dén nay van con rit mo hd va khdng
xac dinh r6 rang trdch nhiém cua cac bén lién quan. Coéng tac quan ly tiéu thu nang lugng
theo truyén thong c6 thé duoc phan lam hai giai doan: giai doan mét 13 giai doan quy
hoach va thiét ké; giai doan hai 1a giai doan quan ly, van hanh, bao tri bao dudng hé
thong. Trong giai doan mot, mac du yéu cau tdi thiéu ddi véi hd so quy hoach, thiét ké
va thi cdng 1a phai tuan tha tuyét ddi quy chuan va tiéu chuan thiét ké lién quan, nhung
cong tac quan ly tiéu thy nang lugng trong giai doan nay hau nhu bi phét 19, thiéu quan
tam, ngay ca trong cong tac phé duyét quy hoach, tham tra va tham dinh thiét ké. Trong
giai doan hai, quan ly va van hanh hé théng mot cach tha cong 1a nguyén nhan khién
cho cong tac quan ly tiéu thu nang luong khdng hiéu qua, doi khi con dan dén thiéu sot
s liéu, s liéu khdng chinh xéc, hoac that thoét sb liéu trong qua trinh kiém dém va hau

kiém. Cu thé nhu sau:
2.1.2. Quan ly tiéu thu niing lwong trong giai doan quy hoach va thiét ké

Vin ban hop nhat s6 04/VBHN-BXD ngay 13/09/2018 hop nhat Nghi dinh vé quan
ly chiéu sang d6 thi quy dinh rd: “Quy hoach chiéu sang dé thi 1a mét ngi dung cua quy
hoach dé thi dwoc 1dp, tham dinh, phé duyét va qudn 1y theo quy dinh cua phap lugt vé
quy hoach dé thi”, va “Péi véi cac thanh pho triec thuge Trung wong phdi té chirc 1gp
quy hoach chiéu sang dé thi. Béi Véi cdc dé thi khdc da c6 quy hoach dé thi dwoc phé
duyét, viéc tién hanh Idp bé sung quy hoach chiéu sdng dé thi khi chwea d@én thoi diém
diéu chinh quy hogch dé thi do Uy ban nhan dan cdp tinh xem xét, quyét dinh. 2. Hai
quy dinh nay cho thay hai van dé:

— Quy hoach chiéu sang d6 thi phai tuan thi day du quy trinh 1ap, tham dinh, phé duyét
va quan 1y theo quy dinh cua phap luat vé quy hoach db thi. Cu thé 1a noi dung quy
hoach chiéu sang d6 thi dugc quy dinh trong céc quy chuan QCVN 07-7:2016/BXD
Quy chuan ky thuat qudc gia cac cong trinh ha tang k¥ thuat — Céng trinh chiéu sang,
va QCVN 01:2023/BXD Quy chuén k§ thuat quéc gia vé quy hoach xay dung, va céc
tiéu chuan TCXDVN 259:2001 Tiéu chuan thiét ké chiéu sang nhan tao duong, dudng
phd, quang truong d6 thi, vda TCXDVN 333:2005 Chiéu sang nhan tao bén ngoai cac

2 Van ban hop nhat s6 04/VBHN-BXD ngay 13/09/2018 Hop nhat Nghi dinh vé quan ly chiéu sang d6 thi, Bo Xay
dung, Chinh phu Viét Nam.
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cong trinh cong cong va ky thuat ha tang d6 thi. Piém chung va nhat quén trong cac
quy chuan va tiéu chuan trén 12 yéu cau quy hoach chiéu sang d6 thi phai dam bao
phl hop véi yéu cau, muc tiéu, diéu kién ty nhién, dic diém kinh té, xa hoi, chuc
ning va dic thi cua mdi d6 thi; tudn thu cac quy chuan ky thuat, tiéu chuan vé chiéu
sang d6 thi va dam bao st dung dién tiét kiém va hiéu qua. Can cir theo cac yéu cau
nay, ndi dung va hd so quy hoach chiéu sang dé thi phai bao gém: (1) Diéu tra, danh
gia hién trang hé thdng chiéu sang d6 thi; (2) Xac dinh céc chi tiéu kinh té, ki thuat
vé chiéu sang do thi; (3) Dy thao nhu cau vé chiéu sang do thi; (4) Pé xuat phuong
an quy hoach chiéu sang do thi; va (5) Dé xuat cac du an vu tién dau tu, cac giai phap
t6 chac va thuc hién quy hoach chiéu sang d6 thi. Cong tac quan ly tiéu thu ning
lugng trong giai doan ndy nam trong ndi dung (3) va (4); trong d6, nhu cau vé chiéu
sang d6 thi phai dwoc tinh toan bang cac mé hinh toan hoc hodc md hinh du béo hop
ly, pht hop vai tiéu chuan; va phuong an quy hoach phai duoc xay dung dya trén cac
mo hinh t6i wu vé kinh té - k§ thuat. Thyc hién duoc hai néi dung nay thi ngudi thiét
ké quy hoach c6 thé udc luong gan dung muc tiéu thu ning luong cua hé théng ma
minh dé xuat. N6i cach khac, cong tac quan ly tiéu thy nang luong cia hé thong chiéu
séng giao thdng cd thé duoc kiém soét ngay tir nhitng budce dau cua quy hoach chiéu
sang giao thong. Thém vao d6, phuong an quy hoach mang ludi chiéu sang can tuan
tha thém cac quy dinh, quy pham chuyén nganh ki thuat dién dé dam bao phan b sé
lugng dén trén mot mach chiéu sang phi hop, sé lugng mach chiéu sang hop 1y, dam
bao can bang cong suat giita cac pha, chiéu dai tuyén day va tong sut ap trén toan
tuyén day khong vuot qua quy dinh cho phép cua nganh dién, v.v... Tat ca nhitng van
dé trén déu phai dugc giai quyét bang mé hinh téi wu vé kinh té - ky thuat. Khong
nhitng vy, qua trinh tinh toan thiét ké duong day, cong nghé diéu khién (néu co), ta
dién, va phu kién kém theo ciing phai dam bao tuan tha céc quy chuan, tiéu chuan
chuyén nganh. Tuy nhién, thuc té hién nay khong phai tit ca cac d6 an quy hoach
chiéu sang déu tuan thu dang quy trinh tinh toan, dy bao va lap quy hoach nay. Néu
cd thue hién thi ngay ca cdng tac tham tra hd so thiét ké, thim dinh hd so quy hoach
cling dugc yéu cau phai thuc hién ding cac quy tic trén. Pay s& 12 mot thach thic Ion
vi khong phai can bo quan 1y nao ciing c6 du kién thirc chuyén mon va thoi gian dé

kiém soat toan bo cac yéu cau néu trén. Phu luc | cua nghién ciu trinh bay thuyét
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minh va quy trinh dién hinh dy bao nhu cau chiéu sang giao théng va udc luong muc
tiéu thy ning lwong trén mot km chiéu dai dudng giao thong.

— Céc thanh phd truc thudc Trung wong phai té chic 1ap quy hoach chiéu sang db thi
nhung lai khong bt budc phai thuc hién ¢ céc tinh, thanh khac ma giao tham quyén
quyét dinh thuoc vé UBND cép tinh. Thuc té ndy dan dén sy thiéu dong bo va khac
biét vé chit lwong cua hé théng chiéu sang giao thdng giira cac dia phuong véi nhau.
Phuong thtic quan 1y khac nhau, noi thi 6 quy hoach con noi khac thi khong sé dan
dén tinh trang dir lidu roi rac, khdng thong nhat, khong day du, gay kho khan cho
cong tac thu thap dit liéu, dong bo dit liéu va xay dung co sa dir liéu quan ly tap trung

trén pham vi ca nude ddi véi hé théng chiéu sang giao thong.

Thuc té hién nay, hd so quy hoach chiéu sang giao thong db thi duoc thyc hién theo
trinh tu 15 budc duogc thé hién trong Hinh 2.1.

Céc budc trong quy trinh nay tuyét ddi tuan thu theo cac quy dinh hién hanh vé quy
hoach hé thdng chiéu sang giao thong do thi, bao gom: QCVN 07-7:2016/BXD, QCVN
01:2023/BXD, TCXDVN 259:2001, TCXDVN 333:2005. Nhin vao quy trinh, c6 thé
thiy muc tiéu thu nang luong da duoc tinh toan cho mdi km chiéu dai cua dudng trong
truong hop van hanh toan bo hé thong (vi ¢ giai doan ndy chua xét dén cong nghé diéu
khién). Quy dinh vé& d6 chéi ¢ budc sé 8, ty s giira do roi va do chéi trung binh theo
vat liéu lam duong R ¢ budc s6 9, va hé sb suy giam quang thdng cua dén & budc s6 10
la cac rang budc dé giéi han quang thong cua dén. Tuy nhién, lai khdng c6 gia tri nao
gi6i han quang hiéu (hiéu suat chuyén do6i anh sang) cia dén. Pay 1a yéu té dau tién gay

nguy co lang phi nang lugng.

O bude 15, dé bd tri dén trén cac tuyén duong, nguoi ki su khong chi xem xét dén
khia canh canh quan va tham my cua khu dat, ma con phai quan tdm dén céc tiéu chuan
ky thuat dién; trong d6 quan trong nhat 12 tinh toan sé lwong dén duoc phép bé tri trén
mot tuyén day dé dam bao diéu kién sut 4p va diéu kién phat nong trén cap dién chiéu
sang. Tuy nhién, nhiéu hd so quy hoach van khong dam bao cac diéu kién nay, thé hién

qua so d6 nguyén Iy cua ti chiéu sang. Day 1a nguyén nhan gay that thoat dién thu hai.

13



L4
e N e N
Xac dinh thong so thiét ke duong Tinh s0 tru dén trén mdt km duong
\ J \ J
s ™ s ™
Lua chon chiéu cao treo dén Xac dinh d6 choi cap duong thiét ke
\ J N J
(Xac dinh ty s6 gitta chiéu cao treo dén ) (o FPTR )
3 bé rone lone dusn Tim ty s0 R theo vat li€u lam duong
L va ong long g ) L )
( Lua chon hinh thire bd tri ( , A £ . n )
5t bén, so le, déi xtmg) Tinh hé s0 suy giam quang thong
\§ (mo s ) g J I\ J
s ™ s ™
Lua chon loai dén va goc chicu Tra hé so sir dung quang thong cia dén
\ J N J
e N e N
Lua chon loai den va goc chiéu Tinh quang thong moi den
\ J N J
(Tinh toan khoang cach tbi da giita hai ) ( \ A )
5t den Lua chon dén theo quang thong
N co J N J
e A . A1 A e - A R A A N
Lua chon khoang cach thiét ké gitra Tinh cong suat chicu sang trén 1 km
L hai cdt dén ) L chicu dai duong )
|
e N
BO tri dén trén duong
\ J

Hinh 2.1. Quy trinh thuc hién quy hoach hé thong chiéu sdng giao théng dé thi

Trong Hinh 2.2, mdi dén duoc phan Ién cac pha A, B, va C caa hé théng dién chiéu
sang. Viéc phan pha dé dam bao hé théng dién chiéu sang hoat dong an toan, 6n dinh,
han ché sy ¢, va giam thiéu that thoat dién ning. Ngoai ra, phin pha ciing 1a mét trong
nhitng giai phap tiét kiém dién ning tiéu thu cho hé théng bang cach diéu khién dong
ngat cac pha thu cong, hoic tu dong. Nguyén 1y phan pha duoc thé hién trong Hinh 2.3.
Tuy nhién, nhiéu hd so quy hoach khéng chi trong dén yéu té ndy, ma chi quan tim dén
viéc bd tri cho du dén, du chiéu dai duong. Pay 13 nguyén nhan gay that thoat dién thir

ba cho hé thdng chiéu sang.
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Hinh 2.2. So dé nguyén ly ti chiéu sang giao théng truyén thong

Ngoai ra, quy dinh vé ndi dung hd so quy hoach chiéu sang dé thi theo van ban hop
nhét s6 04/VBHN-BXD ciing khong dé cap dén van dé quy hoach hé thdng chiéu sang
d6 thi sir dung dén ning lwong mit troi, hoic tich hop hé théng ning luong téi tao vao
hé thong chiéu sang do thi. Thuc trang nay c6 thé xem 1a lang phi khi xu huéng sir dung

dén niang luong mat troi trong chiéu sang d6 thi da rat pho bién. Pay 1a nguyén nhan

SO DPONGUYEN LY TU CHIEU SANG

gian tiép gdy mat hiéu qua st dung nang luong trong chiéu sang do thi.

15



PEN PEN

=)
23
z

] = ]
.§ "3 ‘{E *3 ‘§ .E
rANGINFG] Z Bl O FARGIENG
2 2 2 %2 2 EiE
= e >
ol & & alz| . al &l .
al & a8 a8 &
CABLE CVV 3%2,5mm? . CABLE CVV 3x2,5mm® _|—+—|  CABLECVV3x25mn® ——
E CAP CU 10mm?
? t ?
—J_—: ;l=: :".—:
N [ ' g g
C Q ;50
(XLPE/DSTA 3x10+1*6mm?) R
B E =
&
A = g &

NGUYEN LY PAU NOI CAP LEN PEN CHIEU SANG
Hinh 2.3. So dé nguyén Iy phdan pha dén trén hé thong chiéu sang giao thong

Trong giai doan thiét ké, giai phéap thiét ké diéu khién chiéu sang la yéu té quan
trong nhat quyét dinh dén hoat dong van hanh vé sau cua hé thdng; dong thoi ciing 1a
buéc quyét dinh dén muc tiéu thu nang luong cia hé thong trong twong lai. Hé thdng
chiéu sang do thi da trai qua nhiéu giai doan phat trién song song véi sy phat trién cua
khoa hoc cong nghé, do d6 c6 nhiéu giai phap dé thiét ké tu diéu khién chiéu sang, tur
c4c ta khong diéu khién truyén théng, dén céc ta ban diéu khién, dén cac ta diéu khién
théng minh. Nhung thuc té viéc lya chon cdng nghé dé thiét ké lai phu thudc twong doi
nhiéu vao chi dau tu hodc chinh quyén dia phuong. Mot s6 dia phuong da rat quyét liét
trong viéc quy dinh bat bugc du an phai thiét ké ta chiéu sang c6 diéu khién théng minh
(vi dy Thanh phé Pa Ning, Thanh phé Ho Chi Minh), nhung nhiéu dia phuong hoan
toan khong c6 quy dinh hoic tiéu chi cua ta chiéu sang. Trong trudng hop khong co quy
dinh hoic tiéu chi, cha dau tu c6 quyén thiét ké ta chiéu sang chi I ta cip ngudn c6
dong ngat bang ro-le thoi gian (day 14 loai ti chiéu sang don gian nhat), mién 1a dam
bao cac tiéu chuan thiét ké ta dién cap ngudn hién hanh. Day 1a nguyén nhan gay kho
khan cho viéc trién khai cong tac két ndi dé quan Iy tiéu thu ning luong cua hé thdng
trong twong lai. Trén thuc té, viéc thiét ké tu chiéu sang c6 ché do diéu khién tu dong va
ché do diéu khién sé& co y nghia rat quan trong trong viéc quan ly tiéu thu nang lwong vé

sau. Van dé nay s& duogc ban luan ki trong noi dung Chuong 3 cua nghién cau.
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Hinh 2.4. So d6 nguyén Iy va bé tri ti cdp nguon chiéu sang si dung ro le thoi gian

2.1.3. Quan ly tiéu thu ning lwgng trong giai doan quan ly, van hanh

Giai doan nay tap trung nhan manh vai trd cia phuong thirc va cdng cu quan Iy va
van hanh hé thong. Trai qua dong lich sir phat trién cua cong nghé chiéu sang, hé thong
quan ly, van hanh chiéu sang giao thong da phat trién qua rat nhiéu cdng nghé, bit dau
tir cdng nghé dén soi dot don gian chuyén dan sang cong nghé dén phong dién va hién
nay la cong nghé di-6t phat quang (LED) tiét kiém nang lwong; tir phuong thire diéu
khién dong ngat bang ro-le thoi gian ¢b dién dén cac cong nghé diéu khién théng minh
két néi trung tam; tir quan ly tiéu thy niang luong bang ghi chép thi cong dén thu thap
dir liéu va quan ly tiéu thu ning lwong tap trung qua trung tam diéu khién, v.v... Su
chuyén dich nay mot phan 1a do sy phét trién cua khoa hoc cong nghé trong linh vuc
chiéu sang, nhung ban chat cua su chuyén dich nay lai 1a ting cuong hiéu qua sir dung
nang luong ciia hé thong chiéu sang giao théng tai Viét Nam. Tuy nhién, sy chuyén dich
nay chi méi bat dau trong khoang 10 nam gan day véi toc do chuyén dich tuong dbi
cham; mot phan 1a do hé théng hién hitu van chwa hét han str dung, nhung phan 16n 1a
chi phi dau tu dé cai tao mégi hé théng quan ly va van hanh la qué 16n, gy ap luc 16n
cho Chinh phu. Thay vao d6, quan ly va van hanh hé théng mét cach thu céng van chiém
da sb ¢ tat ca céc tinh, thanh. Pay ciing 14 nguyén nhan khién cho céng tac quan ly tiéu

thu ning luong khong hiéu qua, doi khi con dan dén thiéu sot s liéu, s liéu khdng
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chinh xac, hoac that thoét s6 liéu trong qué trinh kiém dém va hau kiém. Vé lau dai s&
gy kho khin cho cong tac thu thap dir liéu, dong bd di lidu va xay dung co sé dit liéu

quan ly tap trung trén pham vi ca nude d6i voi hé théng chiéu sang giao thong.

Cung véi su phat trién caa khoa hoc cdng nghé, hién nay trén thé gisi da phat trién
rat nhiéu hé thong quan ly tiéu thu nang luong cho hé théng chiéu sang. Muc d va pham
vi quan 1y khac nhau nhung twu trung lai thi hiéu qua quan Iy hé théng va kiém soat mirc
d6 tiéu thu nang luong trén hé thong rat hiéu qua. Nhiéu bai hoc kinh nghiém vé viéc ap

dung cac hé thong nay s& duoc trinh bay trong Chuong 3 cta nghién ciu.
2.1.4. Co so dir liéu va cong cu quan ly tiéu thu nang luwong

V4n dé cudi cung lién quan dén co sé dir liéu va cdng cu quan ly tiéu thy nang lwong
trong chiéu sang do thi tai Viét Nam. Dit liéu dwoc thu thap va luu tri tai cac dia phuong
thong thudng s& bao gom: (1) Dit liéu vé quy hoach chiéu sang duoc kém theo trong cac
hd so quy hoach chi tiét xay dung d6 thi, loai dit liéu nay duoc danh gia 1a dir liéu so
bo, thiéu dinh hudng giai phap vé van hanh, bao tri, bao dudng, ké hoach dau tu, thay
thé trung han va dai han, mang tinh tam thoi, khéng bén viing; (2) Dix liéu vé dau tu xay
dung cdng trinh chiéu sang cong cong; (3) Ho so thiét ké cac giai doan va nghiém thu
cong trinh chiéu sang cong cong; (4) Dix liéu vé thiét bi dén chiéu sang va thiét b hd tro
(dit liéu nay thuong duoc kém theo trong dit lidu vé dau tu xay dung va dit liéu veé thiét
ké): (5) Dit liéu V& tiéu thu ning lugng cua hé théng; va (6) Cac dix liéu lién quan khac.
Céc dtr liéu nay khong dugc luu trir tap trung bai cung mot co quan, hodc duoc luu triv
trén mot nén tang dix liéu sé thong nhat. Thuc trang nay gay nhiéu kho khin cho cong
tac nghién ciru khoa hoc, quan Iy va van hanh hé thdng. Tuy vay, cac nghién ciru vé co
so dir liu tap trung va nghién ciru vé cong cu quan ly tiéu thu nang lwong cho hé thong

van chua duoc trién khai rong rai.

Nam 2011, dé tai “Nghién ciru xay dung co so dir lidu chiéu sang do thi phuc vu
quan Iy Nha nuéc — giai doan 2 duwoc TS. Vii Minh Mio khéi xudng dé diéu tra, phan
tich va xay dung bo co so dit liéu chiéu sang twong dbi day da caa 32 d6 thi dai dién
cho céc viing, mién cua dat nudc. Trong nghién ciu ndy, hién trang cua cac hé théng
chiéu sang db thi duoc thu thap va danh gia théng qua nhitng tiéu chi chung nhu két ciu

ha tang ludi dién chiéu sang, loai dén st dung, phuong thic diéu khién chiéu séang,
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khoang céch lap dat dén, v.v... Tir 6, nghién ctru xay dung hé thong phan mém trén
nén tang SQL server 2010 va Visual Studio 2008 c6 kha ning cap nhat lién tuc di liéu
tir cac don vi quan 1y chiéu sang cdng cong, hd trg cac don vi ndy cap nhat, chinh sira
dir liéu truc tuyén mot cach hiéu qua va nhanh chong®. Bén canh d6, mot sb dit liu roi
rac vé chiéu sang cong cong tai Viét Nam dugc nghién ciu, tdng hop, trinh bay va phan
bién bai PGS. TS. Nguyén Hong Tién“. Ngoai ra, tir d6 dén nay van chua ghi nhan duoc

thém nghién ciru ndo khéc lién quan dén linh vuc nay.

Nghién ctru nay duoc thuc hién trén co so tiép ndi dé tai cua TS. Vi Minh Mao dé
xay dung co s& dit liéu chiéu sang d6 thi moi nham dap ang cac nhu cau tich hop mai,
nhu cau quan Iy méi, va nhu cau chuyén doi sé trong quan 1y hanh chinh Nha nudc. Do
d6, nghién ciru vé hién trang co s dit liéu va cong cu quan ly tiéu thu nang luong trong
hé thdng chiéu sang cong cong tai Viét Nam sé& lan lugt duge 16ng ghép vao noi dung

cac Chuong sau cua nghién ctu.

2.2. TONG QUAN VE QUAN LY TIEU THU NANG LUQONG TRONG
CHIEU SANG CONG CONG TREN THE GIOl

Theo Co quan ning lugng qudc té (IEA), linh vuc chiéu sang hién chiém khoang
19% téng nang lwong tiéu thy toan cau, linh vuc nay van dang 13 mot trong nhitng ngudn
phét thai khi nha kinh cha yéu caa thé gioi. Tuy nhién tién bo khoa hoc k¥ thuat trong
linh vuc chiéu sang ndi chung, va chiéu sang cong cong do thi ndi riéng trong vai thap
ky qua, cing vai chién lugc giam sat, quan Iy, quy hoach hiéu qua da dan cai thién hiéu
qua sir dung ning luong trong linh vuc nay; ddng thdi mé ra nhitng co hi tich hop cong
nghé méi trong linh vuc chiéu sang, dac biét 1a chiéu sang cong cong do6 thi. Trudc xu
thé chuyén dich tir mé hinh d6 thi truyén théng sang mo hinh d6 thi théng minh, nhiéu
qudc gia di c6 chién luoc quy hoach va quan ly hiéu qua hé thdng chiéu sang cong cong
d6 thi. Armenia nhan duoc su hd tro ky thuat cia Co quan phét trién Lién hiép qudc

(UNDP) dé lap quy hoach xanh trong chiéu sang cong cong d6 thi, dy an duoc hoan

3 TS. Vii Minh Mio va cong su (2013) “Nghién ctru xay dung co so dir lieu chiéu sang db thi phuc vu quan ly Nha
nudc — giai doan 2”. DEé tai Nghién ctiru khoa hoc cap Bo, ma s6 RD 62-12, B6 Xay dung, nghiém thu ngay
03/01/2013.

“PGS. TS. Nguyén Hong Tién (2019) “Quan Iy chiéu sang do thi Viét Nam — co hdi, kho khan, thach thirc va cac
giai phap”. Bai viét tai https://anhsangvacuocsong.vn/quan-ly-chieu-sang-do-thi-viet-nam-co-hoi-kho-khan-
thach-thuc-va-cac-giai-phap/. Truy cap ngay 11/06/2021.
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thanh vao nam 2016. Trong du &n nay, cac chuyén gia tir UNDP va Armenia da ang
dung bay (07) phuong phap thu thap va phan tich dit liéu dé lap co sé dit liéu cho 13
thanh phd cua Armenia. Bay phuong phép lan luot dugc thuc hién theo thi tu: (1) Thu
thap dir liéu chiéu sang thong qua bang khao sét 25 thong sb chiéu sang danh cho co
quan quan Iy nha nudc vé chiéu sang cdng cong tai dja phuong; (2) Phan tich so bo két
qua thu duoc tir khao séat, va thu thap dix liéu con thiéu qua email va dién thoai véi co
quan quan 1y dia phuong; (3) Phéi hop do ludng thyc té tai chd bang cac thiét bi do co
hoc, dién tu, thiét bi dinh vi toan cau, va cac may do laser; (4) Phan tich va so sanh di
licu do va dit liéu khao séat bang phan mém phan tich dix lidu va phan mém mé phong
chiéu sang DIALux, danh gia so véi quy chuan, tiéu chuan ky thuat hién hanh; (5) Xéc
dinh cac thong so thiét bi chua phu hop, tong hop trong béo cao kiém toan; (6) Phan tich
tong hop toan bo hé thdng, ghi nhan dix liéu vé tiéu thy, chi phi, phat thai, va so sanh véi
quy chuan, tiéu chuan ki thuat hién hanh; va (7) Lap dinh huéng va muc tiéu quy hoach
hé thdng chiéu sang co xét dén cac yéu td chi phi, van hanh, va ky thuat. Két qua 1a sau
29 thang dau tién cua du an, Armenia di 1ap duogc toan bo co so dir liéu va 1ap quy hoach
tong thé vé chiéu sang xanh cong cong cia cac thanh phd thi diém, trong d6 dé xuat ro
phuong an cai tién, thay thé, van hanh, bao tri hé théng®. Voi muc tiéu thiét 1ap méot cong
cu hd trg ban hanh quyét dinh vé cat giam tiéu thy dién trong céc hé thdng chiéu sang
cbng cong do thi ¢ Israel, Michael va Yahel (2018) da xay dyng mo hinh 1ap trinh toan
hoc két hop vai md hinh di lidu théng tin dé thiét lap co so dit liéu vé chiéu sang cong
cong cua cac thanh phé thudc Israel. St dung céng cu khai phat ArcSSET cua Tap doan
hé thong dir liéu Nektar dé xay dyng mot mé hinh c6 bon (04) thanh phan: (1) Co sé dir
lieu; (2) Thuat toan lap mo hinh chinh xac hé théng chiéu sang cong cong; (3) Thuat
toan t6i wu hiéu qua str dung ning lwong; va (4) Thuat toan 1ap trinh sé hoc dé téi wu
hoa hé thdng, hai nha khoa hoc sau d6 di ap dung dién hinh tai thanh phb Netanya dé
chang minh hiéu qua ctia mé hinh. Y nghia ciia mé hinh duogc két luan khi cac 6ng dong
thoi dua ra cac dé xuat dé cai thién hé thong chiéu sang hién hiru, hudng dan cac nha
dau tu dinh huéng huéng dau tu trong linh vuc chiéu sang cdng cong, va dinh hudéng

cac co quan quan Iy nha nuéc vé chiéu sang cong cong lap quy hoach va quan Iy hé

5 Bo6 Bao vé Thién nhién cua Cong hoa Armenia (2016) “Green Urban Lighting — UNDP/GEF/00074869 Project
— Progress Report on activities performed from January 2014 to May 2016”. Tham khao tai duong dan
https://info.undp.org/docs/pdc/Documents/ ARM/FINAL %20Mid-
Term%20Analytic%20Progress%20Report%20for%20GUL %20Project%20(ENG) 26.07.2016.pdf.
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théng trong pham vi caa minh®. Mot sé mé hinh thu thap va lap co sé dit liéu khac duoc
sir dung dé phuc vu cho muc dich 14p quy hoach diéu chinh va quan ly hé théng chiéu
sang cdng cong hodc xay dung chién luoc cai thién hé théng chiéu sang c6 thé tham
khao trong Giat (2013)’, Atkinson va cong su (2015)8, Dreyfuss va Giat (2018)°.

Vé phia nha san xuat, hau hét cac nha san xuat dén st dung cho chiéu sang cong
cong d6 thi déu da xay dung chién lugc va giai phap thu thap co sé dit liéu vé thiét bi
do don vi minh san xuat. Cac dir liéu nay duoc thu thap chu yéu dé phuc vu cho nhu cau
kiém sodt thiét bi, quan ly nhu cau thi truong, va xay dung chién luoc canh tranh gitra
cac nha san xuat véi nhau, tuy nhién & mot goc nhin khac thi néu co thé thu thap va két
hop dugc toan bo dit liéu tir cAc nha san xuat nay thi s& rat hitu ich vé mat quan ly va
tiét kiém vé mit chi phi cho cac co quan quan 1y nha nude vé chiéu sang cong cong. Cu
thé 1a: (1) Philips di tng dung nén tang quan Iy CityTouch & hau hét cac thanh phé 16n
trén thé gigi, dién hinh nhu Luan Pon (Vuong qudc Anh), Buenos Aires (Argentina),
Rio de Janeiro (Brazil), va Los Angeles (Hoa Ky) dé thu thap dit liéu va diéu khién thiét
bi tir xa; (2) Telensa phat trién nén tang khong day va hé thdng quan Iy trung tam
PLANet dé quan ly va thu thap dit liéu ha tang chiéu sang tai cac do thi Ion trén thé gidi;
(3) Silver Spring trién khai hé thong thu thap va giam sét dir liéu théng minh caa ho
thong qua nén tang khong day Streetlight. Vision dé kiém soét toan bo ludi chiéu sang
ma ho quan ly & Chau Au va Chau A; (4) GE Lighting phat trién nén tang LightGrid véi
c4c chirc nang quan Iy hé thong chiéu sang céng cong tuong ty nhu cac hé théng trén;
(5) Osram tng dung nén tang Street Lighting Control dé thu thap dit liéu va diéu khién
tir xa hé théng chiéu sang cua nhiéu thanh phé trén thé gidi, trong d6 c6 Milan (Y); (6)
Cisco gigi thiéu giai phap két nbi chiéu sang thdng minh goi 12 mang ludi chiéu sang
cam bién, trong d6 két hop thuat toan diéu khién, thuat toan két ndi da bac, va cam bién

n{t tai thiét bi dé quan 1y va diéu khién cac hé thong chiéu sang. Hé thong nay con co

® Michael, D. and Yahel, G. (2018) “Decision Support Information System for Urban Lighting”. Issues in
Informing Science and Information Technology. Vol. 15, pg. 109-124

7 Giat, Y. (2013) “The effects of output growth on preventive investment policy”. American Journal of Operations
Research. Vol. 3(06), 474. https://doi.org/10.4236/ajor.2013.36046.

8 Atkinson, M. A., Bayazit, O. and Karpak, B. (2015) “A case study using the analytic hierarchy process for IT
outsourcing decision making”. International Journal of Information Systems and Supply Chain Management
(NISSCM). Vol. 8(1), pg. 60-84. https://doi.org/10.4018/ijisscm.2015010104.

® Dreyfuss, M. and Giat, Y. (2018) “Insider-risk support model for an academic institution’s information system”.
Information Resources Management Journal (IRMJ). Vol. 31(1). http://doi.org/10.4018/IRMJ.2018010104.
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thé thu thap duoc dit liéu lién quan dén mai truong (nhu do 4m, ndng do khi CO2, ndng
d6 khi O,...) ngay tai dén chiéu sang. Hé thong nay dugc danh gia rit cao & Amsterdam
(Ha Lan) va Nice (Phap)®.

Téng quan trén cho thay ring co so dit liéu vé chiéu sang cong cong khdng chi 1a
co so khoa hoc cho cdng tac quan ly, van hanh va 1ap quy hoach chiéu séng céng cong
d6 thi; ma con 12 nhu cau dinh hudng phét trién caa cac nha san xuat dén chiéu sang va
xu hudng phét trién theo hudng d6 thi thdng minh trong twong lai. Vi du vé cac mé hinh
quan ly tiéu thu nang lwong hiéu qua trén thé gisi sé duoc trinh bay & muc 3.3, Chuong
3 cua nghién ciu. Nhin chung, cac quéc gia déu ap dung md hinh quan ly két hop véi
cac nhom giai phap nhu Hinh 2.1. Hiéu qua quan ly s& phu thugc vao md hinh két hop

gitra cac giai phap duoc liét ké.

e N N N ™
Nhom giai phép Nhom giai phap Nhom gidi phap Nhom gidi phap
nang cép, béo tri thay thé diéu khién co ché, chinh sach

N\ AN AN AN

(¢ Baotridinhky | (e SidungLED (e Trungtimdiéu | (e Ludtva tiéu

e Phéan pha e St dung den khién tap trung chuan thiét ké

e B trilai tuyén ning luong méi | |e Dicukhiéntirxa| |e Quy dinh gio

e Phan b lai cong | [® Su dung dén e Diéu khién theo van hanh
suét tuyén nhiéu cp cong kich ban e Gi4 tién dién

e Diéu chinh cong suit e Diéu khién e X& hoi hoa dau
sut (dimming) e (Cong nghé tu khong day két tu phat trién

e Tich hop ngudn diéu khién méi hop thu thap dit | |e Md hinh ESCO
nang lugng moi | e Phuong thic lidu tur xa

e Ngim hoa diéu khién méi, | |e Diéu khién vé

kich ban mai tinh
\ AN U\ U\ J

Hinh 2.5. Cac nhdm giai phap quan ly tiéu thu nang lwong va cong cu quan ly tiéu thu

ndng lwong trén thé gisi

10 Hannah, G. (nd) “The future of street lighting — The potential for new service development”. Truy cap tai
https://iotuk.org.uk/wp-content/uploads/2017/04/The-Future-of-Street-Lighting.pdf (truy cap ngay 11/06/2021).
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2.3. PANH GIA HIEN TRANG HE THONG CHIEU SANG CONG CONG
TAI MOT SO PIA PHUONG O VIET NAM

2.3.1. Hién trang hé théng chiéu sang cong céng tai Thanh phé Ho6 Chi Minh

2.3.1.1. Hién trang tong quan

Thanh phé Ho Chi Minh Ia thanh phd dong dan nhat Viét Nam, 1a d6 thi dic biét,
trung tdm kinh té, vin hoa, gido duc dao tao, khoa hoc cdng nghé, va 1a dau mdi giao
lwu va hoi nhap québc té. Thanh phé H6 Chi Minh 1a trung tdm cua ving kinh té trong
diém phia Nam cta Viét Nam, dong gop hon 22% GDP, 27% tong thu ngan sach, 12,8%
tong kim ngach xuét khau, va 17,5% tong kim ngach nhap khau quéc gia. Thanh phé cé
hé thong ha tang ky thuat phat trién nhat khu vuc mién Nam véi ha tang giao thong da
dang, ha tang cdng nghiép 16n (gdm 14 khu céng nghiép, 3 khu ché xuat, 1 khu céng
nghé cao), ha tang thuong mai hién dai. Ngoai ra, Thanh phé hién dang sé hiru ngudn
nhan luc doi dao, chat lugng cao véi hon 5 triéu lao dong dugce dao tao bai ban, 314 to
chirc khoa hoc va cong nghé, 109 truong dai hoc, cao ding, 279 phong thi nghiém, hon
20.000 nhén sy trinh d6 cao hoat dong trong linh vuc khoa hoc va cdng nghé, va hon
200.000 chuyén gia nuwdc ngoai dang sinh séng va lam viéc tai thanh phé™L. Tét ca nhiing
dic diém trén mang lai cho thanh phé H6 Chi Minh mot méi truong dau tu va lam viéc
s6i dong, 1a diém thu hut von dau tu trong nudc va qudc té 16n nhit ca nudc. Vi lgi thé
d6, thanh phd 13 noi Iy tuong dé trién khai thi diém céc du an khoa hoc ki thuat va cong
nghé méi, sy thanh cong cta cac du an thi diém tai thanh phd s& co tac dong manh mé
dén cac dia phuong khac trén ca nudc. Mot trong s6 nhitng mbi quan tim dau tu hang

dau tai Thanh phd trong nhimg nam vira qua la hé théng chiéu sang cong cong.
2.3.1.2. Hién trang thiét b

Vé thiét bi hé thong, hé théng chiéu sang d6 thi Thanh phd Ho Chi Minh duoc dau
tu va phat trién qua nhiéu thoi ky, nhiéu giai doan lich sir khac nhau nén hé thong hién
nay ton tai theo nhiéu dang khéac nhau dan dén viéc chua dong bo, giy khé khin trong

cong tac quan ly va van hanh hé théng. Tinh dén cudi ndm 2020, hé thong chiéu sang

11 B4o dién tir Dang Cong san Viét Nam (2023) “Co hoi, tiém ning dau tu vao Thanh phd H6 Chi Minh rat 16n”.
Truy cap tai https://tphcm.dangcongsan.vn/tin-tuc/co-hoi-tiem-nang-dau-tu-vao-thanh-pho-ho-chi-minh-rat-
lon-602647.html (truy cap ngay 22/11/2023)

23


https://tphcm.dangcongsan.vn/tin-tuc/co-hoi-tiem-nang-dau-tu-vao-thanh-pho-ho-chi-minh-rat-lon-602647.html
https://tphcm.dangcongsan.vn/tin-tuc/co-hoi-tiem-nang-dau-tu-vao-thanh-pho-ho-chi-minh-rat-lon-602647.html

cua Thanh phd gom 184.989 bo deén; trong d6 c¢6 114.010 bd dén mot cap cdng suat
truyén théng (bao gom dén sodium cao 4p HPS, dén hoi halide kim loai MH, va dén
compact) chiém ty 1é 61,6%, 38.842 bo dén HPS hai cap cong suat chiém ty & 21% va
32.137 bo dén LED tiét kiém ning lwong chiém ty 18 17,4%. Téng s ta diéu khién 1a
8.189 tu; trong do c6 835 ti (chiém 10,2%) c6 kha ning két ni tir xa dé quan ly va van
hanh tap trung, va 7.354 ta (chiém 89,8%) hoat dong theo chwong trinh da 1ap trinh san.
Toan Thanh phé cd 64.916 try dén chiéu sang; trong d6 tru thép trang kém chiém 82,6%
va try bé-téng ly tam chiém 17,4%. Tong chiéu dai cap cap ngudn chiéu sang vao khoang
5.270.063m; trong d6 65,6% cap lap dat noi (twong duong 3.456.211m) va 34,4% cap
lip dit ngam (trong dwong 1.813.852m). Theo danh gia cua Thanh phé, hé théng chiéu
sang d6 thi hién nay chi méi dap ung co ban vé dam bao an toan giao thong, chua tao
dugc kich thich moi ngudi roi khoi nha dé hoat dong cong ddng ngoai troi vao ban dém

nén Thanh phé hién nay dang lang phi mot tiém ning rat I6n dé phat trién thuong mai.
2.3.1.3. Hinh thirc chiéu sing
Hé thdng chiéu sang d6 thi Thanh phé H3 Chi Minh ton tai ¢ bon (04) hinh thic:

— Hinh thac thi 1: Hé thdng chiéu sang di dugc dau tu hoan chinh véi hé théng day
cap ngam duoc ngam hoéa, dén chiéu sang dugc gan trén try dén bang thép trang kém.
Cac hé thong nay chii yéu tap trung ¢ cac quan trung tdm thanh phd, chiéu sang cho
duong, duong phd, hé phd, cau, nut giao théng, v.v...;

— Hinh thtic thir 2: Hé thong chiéu sang da duoc dau tu co ban hoan chinh vai hé thong
day cap di ndi trén khong, dén chiéu sang duoc gan trén tru bé-tong ly tam;

— Hinh thtc thir 3: Hé thdng chiéu sang chua hoan chinh véi hé théng cap kéo noi, dén
chiéu sang va cap duoc lap dat trén try dién luc, do nganh dién quan ly. Khéi luong
cua dang thtr 3 chiém gan 2/3 trén téng khéi luong quan ly; do gan trén céc try bé
téng cua nganh dién ma da sb 1a cac tru dién trung - ha thé c6 cao d6 duong day khéc
nhau, din dén dén chiéu sang gan co cao do khéac nhau; khoang cach bé tri cua tru
dién luc khac nhau din dén do dong déu cua anh sang chua dam bao theo quy dinh;
ngoai ra trén hé thong tru dién nay con lap dat rat nhiéu cac thiét bi khac nhu may
bién &p, tu bu duong day, thiét bi dong - cét ludi dién, v.v... Do d6, viéc dam bao vé

an toan dién va dam bao anh sang phuc vu giao théng con han ché.
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Hinh 2.6. Pen dwong gan trén try dién luc trong cac hém nhé ¢ Tp. Ho Chi Minh

— Hinh thuc tha 4: Hé thdng chiéu sang dan 1ap chu yéu duoc dau tu lap dat trén cac
tuyén hém nho, do UBND cip quan/huyén quan ly. Hé thdng nay gom khoang
250.000 bong deén cac loai (compact, huynh quang, dén cao ap, LED tulb, v.v...). Hinh
thirc nay thuong 1a do ngudi dan lap dat ty phét, duoc ddu ndi truc tiép vao ludi dién
cua nganh dién, khong thong qua thiét bi do dém, duoc thuc hién me, tat bang thu
cong, khong dam bao khoang cach va cao do, cling khong dugc tinh todn chon cong
suat va do roi phu hop dan dén mot sé bat cap nhu: mat an toan dién, d& hu hong,
khéng duoc sira chita kip thoi; hé thdng day dién duoc kéo rai chang chit d& gay su
cb cham chap, chay né... cling nhu lam mat my quan d6 thi. Dién ning tiéu thu khong
qua hé théng do dém cua nganh dién, ma van duy tri viéc tinh khoan dua trén cong

suat dinh mirc cua dén va thoi gian tit/mé deén.
2.3.1.4. Hién trang dp dung cong nghé mdi trong qudn ly, van hanh

V& hién trang &p dung céng nghé méi trong quan Iy van hanh, Thanh phé H6 Chi
Minh c6 diéu kién vo cuing thuan loi dé trai nghiém va tht nghiém thi diém cac cong
nghé diéu khién chiéu sdng méi nho vao diéu kién kinh té, ngudn nhan luc chat luong

cao, va diém manh vé khoa hoc k¥ thuat. Do d6, Thanh phd d3 sém tiép can véi céc
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cdng nghé diéu khién chiéu sang va céng cu quan ly tiéu thu ning lugng tién tién. Trong
nhitng ndm vira qua, Thanh phd da lip dat thi diém va trién khai thuc té nhiéu giai phap
cdng nghé cho phép két néi hé thong chiéu sang d6 thi vé trung tam diéu khién dé quan
ly tap trung nhu: (1) Hé thong chiéu sang théng minh Luxicom (Phap) la hé théng diéu
khién chiéu sang thong minh dau tién cua ca nude dugc hoan thanh vao nam 2008; (2)
Hé thdng chiéu sang théng minh Owlet — Schreder Viét nam duoc lip dat hoan thién
nam 2014; (3) Thay thé cac tu dién chiéu sang hién hitu str dung ro le thoi gian va diéu
khién cap thap thanh céc ta diéu khién st dung cong nghé GPRS/GPS; (4) Nang cap,
mé rong Trung tdm quan 1y va diéu hanh hé thong chiéu sang do thi; (5) Hé thdng trung
tam diéu khién chiéu sang Panasonic; (6) Hé thong trung tam diéu khién chiéu sang VS
Lighting; v.v... Tuy nhién, cac céng nghé nay hién nay van dang ap dung thi diém dang
nho 1&, khdng bao quét hét thanh phd. Bén canh d6, thanh phd ciing dang trién khai xay
dung phan mém va ban hanh giao thuc vé diéu khién hé thong chiéu sang d6 thi tai khu
vuc 13 quan trung tdm thanh phé va xay dung Trung tm quan 1y va diéu hanh hé thdng
chiéu sang d6 thi tai khu vuc 13 quan trung tam thanh phé, du kién s& hoan thanh trong
nam 2024.

2.3.1.5. Hién trang vé co ché, chinh sdich

V& co ché, chinh sach: Thanh phé di ban hanh nhiéu vin ban quan trong dé tao co

ché dau tu, phat trién hé théng chiéu sang céng cong caa Thanh phé nhu:

— Quyét dinh s 5305/QD-UBND ngay 27 thang 11 nim 2018 ctia UBND Thanh phb
vé viéc chuyén mot sb chirc nang, nhiém vu tir S& Giao théng van tai thanh phd Ho6
Chi Minh qua S& Xay dung thanh phd H6 Chi Minh;

— Quyét dinh s6 1157/QD-SXD-PTDT ngay 08 thang 08 nam 2019 cua S& Xay dung
thanh phé H6 Chi Minh vé ban hanh Ké hoach trién khai dé an “Xay dung thanh phé
Ho Chi Minh tro thanh d6 thi théng minh tir nay dén nam 2020, tim nhin dén 2025”;

— Vin ban s6 15555/SXD-HTKT ngay 29/11/2019 ciia S& Xay dung thanh phd Ho Chi
Minh vé tang cuong cdng tac chi dao diéu hanh, nang cao hiéu qua hoat dong va quan

ly hé thdng chiéu sang d6 thi;
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— Quyét dinh s6 2246/QD-UBND ngay 22 thang 06 nim 2021 cia UBND thanh phé
Ban hanh ké hoach thuc hién chuong trinh phat trién hé théng chiéu sang do thi thanh
phd Ho6 Chi Minh, giai doan 2021 — 2025.

— Quyét dinh s6 398/QD-UBND ngay 04 thang 02 nim 2021 cia UBND thanh phé Phé
duyét Chuong trinh phat trién hé théng chiéu sang d6 thi Thanh phé H6 Chi Minh
giai doan 2020 — 2030;

— Quyét dinh s6 25/2022/QD-UBND ngay 15/07/2022 cia UBND Thanh phé ban hanh
Quy dinh vé quan Iy chiéu sang do thi trén dja ban Thanh phé H6 Chi Minh.

2.3.1.6. Hién trang vé quy hoach chiéu sing dé thi

Vé quy hoach chiéu sang d6 thi, thanh phé hién da ghi von lap quy hoach tong thé
chiéu sang d6 thi cua thanh phd tai Quyét dinh sé 4312/QB-UBND ngay 12 thang 12
nam 2022. Hién nay, Trung tm quan Iy ha tang k¥ thuat dang trong qué trinh hoan
thién. Ngoai ra, thanh phé ciing dang nghién citu xay dung phuong phap luan quy hoach
hé thdng chiéu sang cong cong bang dén LED ¢ Thanh phé H6 Chi Minh, trong d6 ¢
xay dung bang tra quy mo lap dat dén LED cho tiing loai dudng, tirng mat cit ngang
phu hgp quy dinh trong Bang 1 cua QCVN 07-7:2016/BXD.

2.3.1.7. Pdnh gid hién trang chiéu sing cong cong tai thanh phoé Hé Chi Minh
Vé cong tac quan ly

— Viéc phat trién hé thong chiéu sang d6 thi ciia thanh phd phat trién qua nhiéu thoi ky
- giai doan, nhiéu co quan quan ly, hé théng chiéu sang d6 thi chua thuc hién theo
quy hoach riéng, viéc phat trién va dau tu chiéu sang do thi theo quy hoach db thi
dugc phé duyét do ¢ khong dong bo va ton tai song song véi nhiéu dang khac nhau.

— Hé théng chiéu sang do thi caa thanh phd chu yéu phat trién theo quy hoach d6 thi,

quy hoach dudng giao thong, chua cé sy két néi voi nhau.
Vé cong tac quy hoach

— Chua c6 quy hoach chiéu sang d thi cua thanh phé H6 Chi Minh theo noi dung yéu
cau cua Nghi dinh s6 79/2009/ND-CP ngay 28 thang 9 nim 2009 cta Chinh phi vé
Quan Iy chiéu sang do thi;
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— Chiéu sang phat trién khong theo quy hoach dan dén nhiéu noi c6 biéu hién 6 nhiém

anh séng, 1am anh huong khong tét dén sinh thai do thi.
Vé cong tac dau tw xay dwng, cai tao

— Ngudn vén dau tu xay dung, cai tao cho hé thong chiéu sang do thi con kha han ché
so véi quy mo hién hitu cua thanh phd;

— Do hé théng hién hiru dang ton tai & nhiéu dang khac nhau, khong dong bo nén rat
kho khian trong cong tac cai tao, nang cip hé thong;

— Chua huy dong dau tu xdy dung, cai tao dugc nhiéu tir nguon xa hoi hda cua céc
thanh phan kinh té va dac biét 1a ddi véi cac cong trinh cong cong, thoi gian qua da
s6 chi phat trién tir ngudn nay thdng qua viéc cac chu dau tu xay dung céc khu dan

cu ¢6 dau tu hé thong chiéu sang va ban giao lai cho nha nudc quan ly.
Vé co sé phap ly, quy chuan, tiéu chuan

Tinh dén thoi diém hién nay, Viét Nam da c6 khoang trén 70 tiéu chuan qudc gia
(TCVN) vé thiét bi chiéu sang, céc tiéu chuan nay ciing dua trén co s& chap nhan tiéu
chuan IEC, CIE, IES va dap @ng hau hét cac nhu cau san xuit, kinh doanh ciing nhu thtr
nghiém, chang, kiém dinh san pham chiéu sang. Cung véi su tac dong manh mé cua
cudc cach mang cdng nghiép 4.0, nhat 1a trong linh vuc cong ich nhu quan ly chiéu sang
d6 thi, nhiéu thiét bi, san pham cong nghé maoi ra doi dang dan thay thé cho céc san
pham, thiét bi theo cong nghé cii: dén chiéu sang LED dan thay thé cho cé4c loai dén
truyén truyén thong, cac ti diéu khién cho chirc nang két ndi vé trung tdm diéu khién
dang dan thay thé cho cac tu diéu khién thu cong, cuc bo... Tuy nhién, cho dén nay cac
tiéu chuan, quy chuan phap 1y c6 lién quan chua thé dap ¢ng, ban hanh kip thoi dé quy
dinh cho céc san pham, thiét bi cong nghé maéi nay.

2.3.2. Hién trang hé théng chiéu sang cong cong tai Thanh phé Pa Ning

Thanh phé Da Ning 1a mot trong ba thanh phé dau tién trong ca nuée ban hanh
Chuong trinh phat trién hé théng dién chiéu sang cong cong cho Thanh phé va lap quy
hoach hoan chinh hé thdng chiéu sang d6 thi toan thanh phd. Pay ciing 14 dia phuong
dau tién trong ca nudc trién khai tng dung mé hinh hé thong diéu khién chiéu sang cong
cong tap trung tir rit sém va da xay dung thanh cong Trung tim gidm sat diéu khién
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dién chiéu sang cdng cong. Pay 1a mot budc phat trién 16n, mot trong nhitng thanh té

quan trong trong cdng cudc xay dung do thi thdng minh caa Thanh phé Ba Ning.
2.3.2.1. Hi¢n trang co sé phdp Iy, co ché va chinh sdch

Can ct: (1) Nghi dinh s 79/2009/ND-CP ngay 28/09/2009 cua Chinh pha vé Quan
ly chiéu sang db thi; (2) Nghi dinh s6 14/2014/ND-CP ngay 26/02/2014 cua Chinh phu
vé quy dinh chi tiét thi hanh Luat dién luc vé an toan dién; (3) Quyét dinh sé 393/QP-
TTg ngay 18/3/2020 cua Thu tuéng Chinh phii vé viéc Phé duyét diéu chinh quy hoach
tong thé phat trién kinh té - xa hoi thanh phd Da Nang dén nam 2020, tim nhin dén nim
2030; va (4) Quyét dinh s6 359/QD-TTg ngay 18/3/2020 cua Thu tuéng Chinh phu Phé
duyét diéu chinh Quy hoach chung thanh phé Pa Néang dén nam 2030, tim nhin dén
nam 2045, Uy ban nhan dan Thanh phé Pa Ning di ban hanh cac vin ban:

— Quyét dinh s6 9017/QD-UBND ngay 28/12/2016 cua UBND thanh phé Pa Ning phé
duyét Quy hoach cap dién thanh phd DPa Ning dén nam 2030, tim nhin dén nam 2050
(chuyén nganh ha tang ky thuat);

— Quyét dinh s6 3237/QD-UBND ngay 23/7/2019 cia UBND thanh phé Da Nang phé
duyét diéu chinh Quyét dinh s6 9017/QB-UBND ngay 28/12/2016 Quy hoach cap
dién thanh phd Da Ning dén ndm 2030, tim nhin dén nim 2050

— Quyét dinh s 4335/QD-UBND ngay 08/08/2017 ban hanh Chuong trinh phat trién
hé thong dién chiéu sang céng cong Thanh phd Pa Nang dén nam 2020, tam nhin
2030;

— Quyét dinh s6 14/2018/QD-UBND ngay 19/03/2018 Quyét dinh ban hanh Quy dinh
vé quan ly, van hanh hé théng dién chiéu sang cong cong trén dia ban Thanh phd Ba
Nang; va

— Quyét dinh sé 1314/QD-UBND ngay 26/03/2019 Quyét dinh vé viéc phé duyét Quy
hoach chiéu sang d6 thi Thanh ph Da Ning dén nim 2030, tim nhin dén nim 2050
(chuyén nganh ha tang k¥ thuat).

Céc van ban trén la tién dé quan trong dé Thanh phé Pa Nang c6 budc chuyén minh

quyét liét trong van hanh hé théng chiéu sang cong cong caa Thanh phd ngay nay.
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2.3.2.2. Hién trang hé thong chiéu sing giao thong

Tinh dén thoi diém hién tai, thanh phd c6 tong cong 2.342 tuyén duong (bao gébm
ca duong do thi, duwong tinh, duong chuyén dung, duong huyén, duong xa, va duong
kiét, hém) vai téng chiéu dai 1.396,36 km; 72 cau c6 chiéu dai 16n hon 25m véi tong
chiéu dai 14.798,44 m (khong tinh dén cac cau trén cao tdc). Tat ca cac tuyén duong
déu da duoc lap dit hé théng chiéu sang dat tiéu chuan. Ghi nhan trong qué trinh khao

sat hién trang cho thay:

— Trén cac tuyén duong chinh hoic cac duong cé dai phan cach ¢ trung tam thanh phé
nhu Lé Duan, Tran Pha, Nguyén Vin Linh, Nguyén Tat Thanh, Nguyén Luong Bang,
V.V..., hé thong chiéu sang déu da duoc ha ngam; str dung dén LED hiéu suat cao
(xem Hinh 2.7).

— Trén céc tuyén truc chinh nhu V5 Chi Cong, Bui T4 han, Pham Hung, Truong Chinh,
Truong Son, v.v... hé thong chiéu sang da duoc ha ngam nhung van sir dung cac dén
sodium cao ap cong nghé cii, chua duoc thay thé (xem Hinh 2.8).

— Trén mot s6 tuyén duong ndi thanh nhu Hung Vuong, Tran Cao Van, Ly Thai T9,

Diing Si Thanh Khé, hé théng chiéu sang da dugc thay bang dén LED hiéu suét cao

nhung van con di ndi theo cot dién luc (xem Hinh 2.9).

Hinh 2.7. Hién trang hé théng chiéu sdng trén dwong Nguyén Tat Thanh
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Hinh 2.8. Hién trang hé thang chiéu sdng trén dwong V6 Chi Cong

— Trén mét sé tuyén duong noi thanh khéc, hé théng chiéu sang van con sir dung dén

sodium cao ap, di ndi trén try bé-tdng ly tm cua dién luc (xem Hinh 2.10);

Hinh 2.9. Hé théng chiéu sang di néi trén try ba-tdng ly tam cuia dién luc
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Hinh 2.10. Hé thong chiéu sdng trén dwong Tran Nam Trung

— Céc ham chui trong thanh phé da duoc dau tu méi hé théng dén LED hién dai, dam
bao chiéu sang an toan ca ngay va dém.

Hinh 2.11. Hé thang chiéu sang ham chui Dién Bién Phu
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— Hau hét cac kiét, hém cha yéu duoc chiéu sang bang dén compact, huynh quang hoic
sodium cong suat thap. Mot sé kiét, hém ¢ trung tdm da duoc trang bi va thay méi
bang dén LED tiét kiém nang luong, hiéu suit cao, nhung ty 18 thay thé con thap.

— Mot s tuyén duong da duoc lap dat dén chiéu sang nang lwong mit troi.

Hinh 2.12. Dén chiéu sdng ning lwong mat troi duwoc ldp méi ¢ Pa Nang

— Tai céc giao 16 16n, sir dung cac dén pha cong suét 16n lap dat trén cac try thép trang

kém két hop dén tin hiéu giao thdng.

i

214

Hinh 2.13. Pén chiéu sang ldp dat tai céc giao g, vong xuyén ¢ Pa Nang
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2.3.2.3. Hién trang thiét b

Theo Quy hoach chiéu sang d6 thi Thanh phé Pa Ning dén nam 2030, tim nhin dén
niam 2050, ban hanh kém theo Quyét dinh s 1314/QD-UBND ngay 26/03/2019 cua
UBND Thanh phé Pa Néng, tinh dén cubi nam 2022, dia ban Pa Ning c6 124.736
bo dén; trong d6 di thay thé duoc 22.655 dén LED, chiém 21,28%. Hién trang nay
chua dat theo chi tiéu quy hoach 16 trinh thay thé dit ra 14 70%. Dy kién trong nim
2024 va 2025 sé thay thé 99.186 bong LED vai kinh phi khoang 1487,79 ty dong.
Tong sb ta dién chiéu sang 1a 1865 ta, trong d6 450 ti da két ndi véi Trung tam giam
sat va diéu khién chiéu sang cong cong thanh phd, dat 24,13%. Cac tu diéu khién
chiéu sang lap dit tai cac tuyén duong chinh & trung tam thanh phd.

Pi xay dung va van hanh hiéu qua Trung tAm giam sat va diéu khién chiéu sang cong
cong thanh phd. Trung tm hoat dong trén nén tang phan mém quan Iy giam sat diéu
khién két néi khong day dong bo véi cac ta didu khién chiéu sang va c6 kha anwng
ma rong két ndi dén cac diém sang. Trung tdm c6 kha ning nd rong quan Iy dén 2.000

ta chiéu sang, dén 200.000 diém sang va khong gigi han khoang céach.

Thay dén Led Ta diéu khién trung tam

24,13%

mPeénLed =Deén Sondium Tu thwong ™ Tu trung tam

Hinh 2.14. Thang ké s¢ liéu thiét b chiéu sang cong céng cua Thanh phé Pa Nang
(tinh dén cudi nam 2022)
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Hinh 2.15. Tu diéu khién chiéu sdng thong minh trén dia ban qudn Ngii Hanh Son

2.3.2.4. Ddnh gid hién trang chiéu sing cong cong tai thanh phé Pa Ning
CAc ton tai, han ché, mau thuin, thach thirc can giai quyét

Mic du ¢6 nhiéu thuan loi, nhung viéc quan Iy hé thong chiéu sang do thi con nhiéu
kho khin thach thie, anh huong dén sy phat trién cua hé thdng chiéu sang d6 thi,
trong d6 c6 nhiéu nguyén nhan khach quan, chu quan.

Nhitng nam dich Covid di tac dong 16n dén kinh t& xa hoi, cac du an chua c6 ké
hoach ddu tu trung han, dai han dé c6 danh muc dau tw, ngudn vén dau tu ma chi co
ké hoach hang nam, vi thé khdng chu dong duoc trién khai thuc hién cac cong trinh
chiéu sang cong cong, chi giai quyét duoc yéu cau str dung tam thoi, chua mang tinh
chién luoc, 1au dai va bén viing.

Co ché chinh sach con nhiéu bat cap, chua thdng nhat, khong dong bo, dau tu phat
trién linh vuc chiéu sang d6 thi con manh mun va thyc té nhiéu dy an, cdng trinh
chiéu sang d6 thi chu yéu van chi duoc dau tu tir ngudn vén ngan sach Nha nuée. Co
mot sb noi da thuc hién thu hat cac té chuc, ca nhan va cac thanh phan kinh té tham
gia dé tham gia dau tu linh vuc chiéu sang do thi nhung chua hiéu qua, chwa dong bo,

thiéu tinh tham my, thiéu kiém soat c6 nguy co 6 nhiém anh sang
Co hoi

Pa Néng 1a d6 thi phét trién hién dai, 1a trung tam kinh té cua khu vuc, vai tée do
tang truong kinh té binh quan dat 7,89%/nam trong subt giai doan 2010 — 2019; dac

biét trong nhitng nim qua, tbc do phat trién ciia mot sé nganh ting 1én dot bién nhu
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du lich, dich vu, v.v... Pay 1a co s kinh té dé Pa Ning tu tin xay dung va trién khai
cac ké hoach dau tu va phat trién ha ting chiéu sang cho dé thi;

— Pa Néng la trung tdm gido duc dao tao 16n nhat cua khu vuc mién Trung va Tay
Nguyén vai hon 40 co s nghién ciru va dao tao bac cao, day la co sé khoa hoc va
cdng nghé dé Pa Nang dé dang tiép nhan cac cong nghé méi trong linh vuc ha tang
chiéu sang d6 thi;

— Pa Néng la mét trong nhitng trung tdm du lich trong diém cua mién Trung, |a thanh
phd caa nhitng di tich va danh lam thing canh véi day du cac hinh thai dia hinh, vé
dep da dang nén Pa Nang ludn duy tri mot lugng du khach dong dao tir khap noi trén
thé gisi. Py 1a co s& vin hoa cho phép Pa Ning xay dung mét hé théng chiéu sang
d6 thi da dang, nhiéu mau sic;

— Pa Ning la dia phuong dau tién 1ap quy hoach tong thé hé thdng chiéu sang d6 thi va
hién dang 1ay y kién gop y dé hoan thién quy hoach diéu chinh. Pay 14 co s¢ khoa
hoc, két hop vai Trung tAm giam sat va diéu khién chiéu sang cong cong dang van
hanh hiéu qua, dé Pa Ning xay dung mot hé théng chiéu sang dong bo, théng minh,
linh hoat. Pong thoi day ciing 13 co s phap 1y dé Pa Nang nhanh chéng hién thyc
héa phuong an quy hoach thong qua thu hat dau tu xa hoi hoa, dau tu khoa hoc cong

nghé dé phat trién hé théng chiéu sang caa thanh phé.
2.3.3. Hién trang hé théng chiéu sang cong céng tai Thanh phé Can Tho

Tuong tu Pa Ning, thanh phd Can Tho 1a mét trong ba thanh phé dau tién trong ca
nude ban hanh Chuong trinh phat trién hé théng dién chiéu sang cong cong cho thanh
phd va lap quy hoach hoan chinh hé théng chiéu sang d6 thi toan thanh phd. Tuy nhién,
Can Tho van chua trién khai tng dung mé hinh hé théng diéu khién chiéu sang cong
cong tap trung. Khac véi cac dia phuong khac, tham quyén quan Iy ha ting chiéu sang
cdng cong & thanh phd Can Tho duoc phan chia vé cho UBND cap huyén theo Quyét
dinh s6 27/2013/QD-UBND ngay 12 thang 12 nim 2013 cua UBND thanh phé Can
Tho. Theo d6, UBND cap huyén chiu trach nhiém:

— T chirc thuc hién quan ly chiéu sang d6 thi trén dia ban quan ly theo phan cap;
— Lya chon don vi quan ly, van hanh hé thong chiéu sang cong cong do thi co du ning

luc theo cac hinh thirc phu hop vai quy dinh phap luat;
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— Cha tri, phdi hop cung don vi quan ly, van hanh hé thdng chiéu sang cong cong do
thi 1ap ké hoach dau tu phat trién chiéu sang cong cong dé thi va kinh phi thuc hién
dua vao chuong trinh, ké hoach phét trién kinh té x& hoi hang nam cua dia phuong.

— Phé duyét cac ché hd trg, huy dong vén dong gop tir cong ddng dan cu vao viéc xay
méi, cai tao va nang cap hé thdng chiéu sang duong, hém trong do thi.

— T6 chuc tuyén truyén, pho bién, gido duc, van dong nhan dan sir dung dién chiéu sang
an toan, tiét kiém, dung muc dich; sir dung thiét bi chiéu sang hiéu suat cao, tiét kiém
dién va chap hanh quy dinh cua phéap luat vé chiéu sang d6 thi;

— Xir phat hanh chinh ddi vé&i cac hanh vi vi pham hop dong chiéu sang d6 thi theo
tham quyén.

— Xay dung cac co so dir liéu vé chiéu sang d6 thi phuc vu cdng tac quan ly chiéu sang
trén dia ban. Pinh ky 06 thang, 01 nim bao cao vé S¢ Xay dung dé tong hop, cap
nhat théng tin quan ly chiéu sang d6 thi.

— Chi dao Uy ban nhan dan cap xa va cac don vi truc thudc thuc hién quy dinh nay theo

chirc nang nhiém vu duoc giao

Pay ciing 1a mot diém dic biét vi UBND cap huyén duoc giao toan quyén quan ly
hé thong chiéu sang do thi trong pham vi ranh gigi hanh chinh ciia minh; déng thoi chiu
trach nhiém luu trit co so dir liéu vé chiéu sang db thi trong pham vi quan 1y. Diéu nay
gy kho khin cho viéc thu thap va tong hop dir liéu vi khong c6 mot dau mai tap trung
dé luu trit va céng bo cac dit liéu nay. Tuy nhién, sy khéc biét nay ciing c6 nhiéu uu

diém khi phan rd trach nhiém va quyén han cia cap quan ly.

Dir liéu hién trang caa thanh phé Can Tho duogc thu thap truc tiép tir phong Kinh té
ha tang cua 05 quan va 05 thi tran thudc thanh phé Can Tho, bao gdm: cac Quan Ninh
Kiéu, Binh Thuy, Cai Rang, O Méon, Thot Nét, va cac Thi tran Phong Dién, Vinh Thanh,

Thanh An, Co D6, Théi Lai. Dit liéu dugc tong hop trong Phu luc 11 ca nghién cau.

Thanh phé Can Tho 1a thanh phd ¢ bé day lich sir & khu vuc Tay Nam B9, trai qua
bé day lich st, hé thdng chiéu sang do thi cua thanh phd Can Tho ciing trai qua nhiéu
giai doan phat trién véi nhiéu cdng nghé, nhiéu hinh thai thiét bi khac nhau. Tuy nhién,
khong giéng nhu thanh phé HO Chi Minh c6 diéu kién kinh té tot va giao thong thuan

tién dé thay doi nhanh chdng céng nghé trong linh vurc chiéu sang cdng cong, hé thdng
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chiéu sang d6 thi thanh phd Can Tho van chua dugc cai thién dang ké trong nhirg nim
vira qua mic du dd ban hanh quyét dinh phé duyét quy hoach chiéu sang d6 thi toan
thanh phé tir nam 201812
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Hinh 2.16. Chiéu sdng dwong giao thong ¢ trung tam quan Thét Nét, Tp. Can Tho

Do dic thi vé dia hinh séng nuéc, nhiéu cau, pha, nén dat yéu; hé théng giao théng
chua hoan chinh, chi ¢ cac tuyén duong thudc trung tdm thanh phd Can Tho, hoic trung
tam thi tran duoc dau tu xay dung hoan chinh vé ha tang, con da s6 duong giao théng &
khu vuc ven va xa trung tam thanh phé van con 1a dudng hep khong via he, duong thd
so, duong bé-tdng néng thdn maéi nén hién trang hé théng chiéu sang cua thanh phd Can
Tho van con so sai. Hon 90% dén chiéu sang giao théng van 1a dén sodium hoic céc
dén truyén thong khac. Pén dugc lap trén cac try thép trang kém, lap dat trén via hé cua

c4c tuyén duong chinh d6 thi (xem Hinh 2.16)

— Trong cac duong ndi bo, hau hét van sir dung cac dén compact tiét kiém dién, hoac
cac dén thd so dé thip sang. Pén duogc treo trén dng thép trang k&m, gin chat trén
cong nha hoic han vao hang rao; néu vi tri lip dén trang hodc gan véi try dién thi sé

Iip nho vao tru dién (xem Hinh 2.18);

12 Quyét dinh s6 34/SXD-HTKT ngay 05 thang 12 nam 2018 ctia UBND thanh phd Can Tho Quyét dinh phé duyét
quy hoach chiéu sang d6 thi thanh pho Can Tho dén nam 2030, tim nhin ¢én nam 2050.
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Hinh 2.17. Hé thang chiéu sang giao théng KDC Huynh Chau, qudn That Nét

— Heé thdng chiéu sang trén hau hét cac tuyén duong (ké ca duong chinh) van con sir
dung dén sodium cao ap lap dat trén tru dién bé-tdng ly tdm. (xem Hinh 2.19);
— Mot sb du an quy hoach méi da sir dung dén nang lwong mat troi dé tiét kiem dién

nang ti€u thu (xem Hinh 2.20).

Hinh 2.18. Hé thang chiéu sang thé so ldp dit trong cdc dwong néi bg
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Hinh 2.19. Hé thong chiéu sdng di néi trén try bé-tdng ly tam cia dién luc

Hinh 2.20. Hé thang chiéu sang trén dwong Tran Nam Trung
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Hinh anh hién trang cho thiy hé thong chiéu sang d6 thi thanh phé Can Tho chi méi
co ban dap tmg duoc nhu cau chiéu sang dudng cho ngudi tham gia giao théng. Mac du
Cén Tho 14 thanh phd trung tdm cua khu vuc Tay Nam B6 véi tiém luc kinh té twong
d6i tbt, von dau tu truc tiép tir nwdc ngodi vao Can Tho kha cao so v6i mit bang ca nuéc
nhung dau tu dé cai thién va phat trién hé théng chiéu sang céng cong chua thuc sy dang
ké. Can Tho ciing d3 tirng duoc quan tAm dau tu vai s6 von dau tu du kién khoang 1.560
ty dong dung dé phét trién co so ha tang thanh phd théng minh va tiét kiém ning lugng
v6i dén LED va cong nghé thong minh trong chiéu sang cong cong (du an SEECP Can
Tho), v6i muc tiéu thay thé hon 30.500 bong dén dudng hién hitu bang dén LED, thay
thé 747 ta dién chiéu sang truyén théng bang trung tam diéu khién tich hop cac tinh
nang thong minh, v.v... nhung cho dén gid van khong c6 théng tin chinh thizc nao duoc

cong b vé hiéu qua caa dir an, cling nhu thong tin vé su thay ddi ha ting nho dy an.

2.4. HIEN TRANG TIEU THU NANG LUQNG CUA HE THONG CHIEU
SANG CONG CONG TAI MOT SO PIA PHUONG O VIET NAM
2.4.1. Hi§n trang tiéu thu ning lweng cia hé théng chiéu sang cong cong thanh

phé Pa Ning

Nho sy quan tam, chi dao quyét liét cua Chinh quyén thanh phé Pa Nang théng qua
cac quy dinh, chi dao va ché tai; cac dy an thay thé dén LED lién tuc duoc trién khai;
tang cuong két ndi diéu khién cac ta diéu khién chiéu sang thong minh vé trung tam; két
hop véi md hinh quan Iy hiéu qua caa Trung tam giam sat va diéu khién chiéu sang cong
cong thanh phd, Pa Ning da ghi nhan muc tiéu thu niang luong giam 25% so vai hé
thong cii trude d6. Pién ning tidu thu va chi phi phai tra hang nam cta thanh phb Pa
Ning cho hé théng chiéu sang db thi dugc thé hién & Bang 2.2 va biéu d6 2.21, 2.22.

Bdng 2.1. Pién ndng tiéu thy cua hé théng chiéu sang cdng cong thanh phé Pa Néng
(don vi: KWh)

STT Pia ban Nim 2018 Nam 2019 Niam 2020 Niam 2021 Niam 2022
1 Quan Hai Chau 6.050.329  5.983.043 5.826.859 5.718.686  5.694.618
2 Quan Lién Chiéu 6.067.185 5.557.715 5.722.830 6.104.291  6.198.535
3 Quan Son Tra 11.993.140 12.120.884 11.653.597 12.555.591 12.966.001
4 Quan Cam L¢ 8.303.537  7.760.542  7.678.147  8.149.426  8.347.731
5 Huyén Hoa Vang 760.865  3.398.068  3.799.665  4.359.908 4.651.713
6 Quan Thanh Khé 4.311.074  4.463.274 4.333.722 4.581.911 4.344.338

37.486.130 39.283.526 39.014.820 41.469.813 42.202.936
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Hinh 2.22. Biéu do theo ddi tién dién chiéu sang cong cong Tp. Pa Nang niam 2022

13 5¢ Xay dung thanh phé Da Ning, cung cip thang 02/2022.
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2.4.2. Hién trang tiéu thu ning lweng caa hé théng chiéu sang cong céng thanh
phé Cin Tho

Lién quan dén dir liéu tiéu thu nang luong, nhém nghién ciu trong qué trinh khao

st chi thu thap duoc dir liéu caia 7/10 don vi hanh chinh thudc thanh phé Can Tho, bao

goém cac quan Binh Thuy, Ninh Kiéu, © Mén, Thét N6t va cac huyén Phong Dién, Vinh

Thanh. Do d6, nghién ctru chi trinh bay va danh gia & day cac s6 liéu da thu thap dugc.

Bdng 2.2. Pién ndng tiéu thu cua hé thong chiéu sang cdng céng thanh pho Can Tho*

STT DPia ban Dién ning tiéu thu Thanh tién Trung binh hang thang
[kwWh] [VND] [VND/thang]
1 Quan Binh Thuay 2.703.046 5.526.782.000 460.565.167
2 Huyén Phong Dién 924.364 1.890.000.000 157.500.000
3 Huyén Vinh Thanh 487.372 996.505.551 83.042.129
4 Quan Ninh Kiéu 5.727.142 11.710.000.000 975.833.333
5 Quan O Mén 1.349.135 2.758.507.867 229.875.656
6 Quan Thét Not 927.787 1.897.000.000 158.083.333
12.118.845 24.778.795.418 2.064.899.618

Dir liéu nam 2019

Quan Thét Not 927,787
Quan O Mén 1,349,135

o Quén Ninh Kicu 5,727,142
g
=
v

Huyén Vinh Thanh 487,372

Huyén Phong Dién 924,364

Quén Binh Thuy 2,703,046

1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000 7,000,000
Dién nang tiéu thu ndm 2019

Hinh 2.23. Biéu do dién nang tiéu thu chiéu sang cdng céng Tp. Can Tho ndm 2019

14 54 Xay dung thanh phd Can Tho, cung cip thang 01/2022
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2.4.3. Hign trang tiéu thu ning lweng ciia hé théng chiéu sang cong céng thanh
pho Nha Trang

S4 liéu tiéu thu nang lugng théng ké tir thang 11/2021 dén thang 11/2022 duge Vin
phong Uy ban thanh phé Nha Trang cung cip vao thang 01/2022 cho thay, trung binh
hang thang hé théng chiéu sang cong cong toan thanh phé tiéu thu xap xi 1,08 triéu
KWh. Thang tiéu thu thap nhat 1a thang 10/2022 vé&i 851.705 kWh, thang tiéu thy cao
nhét 1a thang 02/2022 véi 1.142.346 kWh; tuong ¢ng Vi chi phi tién dién trung binh
hang thang khoang 2,053 ty dong. Biéu dd chi phi dién ning cua thanh phd dugc thé
hién & Hinh 2.24.
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Hinh 2.24. Biéu do chi phi dién ndng ciia hé thang chiéu sang cong céng thanh phé
Nha Trang nam 2021 — 20221

15 Van phong Uy ban nhan dan Thanh phé Nha Trang, cung cap thang 01/2023
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Chwong 3.
CO SO PHAP LY VA THUC TIEN

XAY DUNG CONG CU QUAN LY TIEU THU
NANG LUONG TRONG CHIEU SANG
CONG CONG

3.1. COSOPHAPLY

Luat s6 30/2009/QH12 ngay 17 thang 06 ndm 2009 cua Qudc hoi: Luat Quy hoach
d6 thi, ¢6 hiéu lrc ké tir ngay 01 thang 01 nam 2010;

Luat s6 28/2004/QH11 ngay 14 thang 12 nam 2004 cua Québc hoi: Luat Bién lyc,
c6 hiéu lrc ké tir ngay 01 thang 07 nam 2005;

Luat s6 24/2012/QH13 ngay 20 thang 11 nam 2012 cua Québc hdi stra d6i, bd sung

mot s6 diéu caa Luat Bién luc, ¢ hiéu luc ké tir ngay 01 thang 07 nim 2013;

Luat s6 28/2018/QH14 ngay 15 thang 6 nim 2018 cua Qudc hoi stra doi, bd sung
mot s6 diéu caa 11 luat c6 lién quan dén quy hoach, c6 hiéu luc ké tir ngay 01 thang 01
nam 2019;

Luat s6 03/2022/QH15 ngay 11 thang 01 nam 2022 cua Québc hdi stra d6i, bd sung
mot s6 diéu cua Luat Pau tu cong, Luat Pau tu theo phuong thuc ddi tac cong tu, Luat
Dau tu, Luat Nha ¢, Luat Dau thau, Luat Bién luc, Luat Doanh nghiép, Luat Thué tiéu

thu dac biét va Luat Thi hanh an dan su, c6 hiéu luc ké tir ngdy 01 thang 3 nam 2022;

Luat s6 50/2010/QH12 cua Quéc hoi ngay 17 thang 06 nam 2010 vé Sir dung ning

luogng tiét kiém va hiéu qua;
Luat s6 50/2014/QH13 cua Qudc hoi ngay 18 thang 06 nam 2014 Luat Xay dung;

Luat s6 62/2020/QH14 cua Qudc hoi ngay 17 thang 06 nam 2020 Luat sira doi, bo

sung mét sé diéu cua Luat Xay dung;

Vin ban hop nhét sé 06/VBHN-VPQH ngay 25/01/2022 Luat bién luc;
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Nghi quyét s6 55-NQ/TW ngay 11 thang 02 nam 2020 caa Bo Chinh tri vé Dinh
huéng chién lugc phat trién ning lugng qudc gia cua Viét Nam dén nim 2030, tam nhin
dén nam 2045;

Nghi dinh s 21/2011/ND-CP ngay 29 thang 03 nim 2011 cua Chinh phi quy dinh

va bién phép thi hanh Luat sir dung ning luong tiét kiém va hiéu qua;

Nghi dinh 35/2023/ND-CP ngay 20/06/2023 cua Chinh phu sira ddi, bd sung mét sé
khoan cua cac Nghi dinh thudc linh vuc quan Iy nha nedce caa Bo Xay dung (Nghi dinh
s6 37/2010/ND-CP ngay 7/4/2010 cua Chinh phu vé 1ap, tham dinh, phé duyét va quan
ly quy hoach d6 thi da duoc sira doi, bo sung tai Nghi dinh s6 72/2019/ND-CP ngay
30/8/2019 cua Chinh phu sira d6i, bd sung mot sé diéu caa Nghi dinh sé 37/2010/ND-
CP ngay 7/4/2010 vé lap, tham dinh, phé duyét va quan ly quy hoach do thi va Nghi
dinh s 44/2015/ND-CP ngay 6/5/2015 quy dinh chi tiét mot s6 noi dung vé quy hoach
xay dung);

Nghi dinh s6 79/2009/NB-CP ngay 28 thang 9 nam 2009 cua Chinh phu vé Quan ly

chiéu sang céng cong;

Nghi dinh sé 72/2019/ND-CP ngay 30 thang 08 nam 2019 ciia Chinh phi vé lap,
tham dinh, phé duyét va quan Iy quy hoach db thi;

Nghi dinh s6 32/2019/ND-CP ngay 10 thang 4 nim 2019 caia Chinh phii vé quy dinh
giao nhiém vu, dat hang hoic dau thau cung cp san pham, dich vu céng sir dung ngan

sach nha nudc tir nguon kinh phi chi thuong xuyeén;

Quyét dinh s6 280/QD-TTg ngay 13 thang 03 nim 2019 caa Thu tuéng Chinh phi
vé phé duyét Chuong trinh quéc gia vé sir dung nang luong tiét kiém va hiéu qua giai
doan 2019 - 2030;

Quyét dinh s6 1874/QD-TTg ngay 11 thang 10 ndm 2010 cta Thu tuéng Chinh pha
phé duyét dinh hudng phéat trién Chiéu sang cong cong Viét Nam dén nam 2025;

Quyét dinh s6 1677/QD-BXD ngay 30 thang 12 nim 2020 cua Bo Xay dung vé viéc
Ban hanh ké hoach trién khai thuc hién cac noi dung, nhiém vu vé str dung ning luong

tiét kiém va hiém qua giai doan tir nim 2020 dén nam 2030
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Quy chuan Ky thuat Quéc gia QCVN 01:2021/BXD Quy chuan K§ thuat Quéc gia
vé Quy hoach xay dung, ban hanh kém theo Thong tu sé 01/2021/TT-BXD ngay 19
thang 05 nam 2021 cua Bo truong Bo Xay dung;

Quy chuan Ky thuat Quéc gia QCVN 07-5:2023/BXD Quy chuan Ky thuat Quéc
gia vé hé théng cong trinh ha tang ki thuat - Céng trinh Cap dién, ban hanh theo Thong
tur s6 15/2023/TT-BXD ngay 29 thang 12 nam 2023 ciia Bo Xay dung:

Quy chuan Ky thuat Quéc gia QCVN 07-7:2023/BXD Quy chuan K§ thuat Qudc
gia vé hé théng cong trinh ha tang ky thuat - Cong trinh chiéu sang ban hanh theo Théng
tu s6 15/2023/TT-BXD ngay 29 thang 12 nam 2023 caa Bo Xay dung;

Quy chuan K§ thuat Quéc gia QCVN 17:2018/BXD Quy chuan Ky thuat Quéc gia
vé xay dung va lap dat phuong tién quang céo ngoai troi ban hanh kém theo Théng tu
s6 04/2018/TT-BXD ngay 20 thang 5 naim 2018 cua Bo Xay dung;

Tiéu chuan Xay dung Viét Nam 259:2001 Tiéu chuan thiét ké chiéu sang nhan tao
duong, duong phé, quang trudng d6 thi, ban hanh kém theo Quyét dinh s6 28/2001/QP
— BXD ngay 13 thang 11 nam 2001 cua Bo Xay dung;

Tiéu chuan Xay dyng Viét Nam 333:2005 Chiéu sang nhan tao bén ngoai cac cong
trinh cong cong va ky thuat ha ting do thi - Tiéu chuan thiét ké, ban hanh kém theo
Quyét dinh s6 08/2005/QB-BXD ngay 04 thang 04 nim 2005 ctia Bo Xay dung.

Chi thi s6 16/CT-TTg cua Thu tuéng Chinh phii ngay 04 thang 5 nim 2016 vé ting

cudng tiét kiém ning luong va phét trién ning luong tai tao;
3.2. COSO THUC TIEN

3.2.1. Swcan thiét phai xay dwng cong cu quan ly tiéu thu ning lweng trong chiéu
sang cong cong
Hé théng Chiéu sang cong cong 1a mot phan khong thé thiéu caa ciu tric d6 thi
ngay nay, c0 vai trd quan trong thiét thuc ddi véi doi séng con ngudi. Chiéu sang cong
cong khong chi dap tng nhu cau an toan giao théng, dam bao an ninh trat tw ma con
mang tinh tham my¥ cao, c6 thé tac dong tich cuc dén tong thé kién truc caa céc thanh
phd, nang cao giao tiép vin héa va khuyén khich giao tiép xa hoi, 1a tiém ning 16n dé
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phét trién kinh té thuong mai. Ngoai tim quan trong caia hé thong chiéu sang céng cong
thi vin dé quan Iy tiéu thu ning luong cua hé thong lai gap nhiéu kho khin, thach thic

trong cdng tac quan ly, van hanh va phat trién.

Trén thyc té thi nhu cau st dung anh sang cong cong tai cac thoi diém trong mot
ngay va cac ngay trong mot nam 1a khac nhau, diéu ndy dan dén nhu cau cat giam luong
anh sang thira trong toan hé théng chiéu sang cong cong. Trong khi d6, mirc tiéu thu
dién cua hé théng chiéu sang cong cong sé tang 1én do ma rong pham vi bao pha chiéu
sang cdng cong cling voi toe dd d6 thi hoa, viec mé rong pham vi véi cac cong nghé
kém hiéu qua s& lam tang dang ké nhu cau dién va céc chi phi lién quan. Dién nang tiéu
thu toan cau hién da dat dén muc dang bao dong va van dang giit mic ting khoang
3%/nam; trong d6 hé thong chiéu sang do6 thi chiém dén 19% tong dién ning tiéu thu
toan cau, gop phan gia ting khoang 35-40% tong luong phat thai khi nha kinh toan caul®
7. Theo wdc tinh, cac thanh pho tiéu thy dén 75% tong dién ning toan cau; trong do
riéng hé thong chiéu sang do thi cd thé chiém tir 20-40% tdng chi tiéu ngan sach phai
tra cho dién ning tiéu thu cta do thi'®. S6 liéu ndy phan anh thyc té tinh hinh lang phi
nang luong trong hé théng chiéu sang. QHP VIII cho thay ap luc ting gia dién manh
mé trong thap ky toi. Ngoai ra, sy thiéu hut ning luong dang 13 mot van dé quan trong

ctia qubc gia va trén toan thé gioi.

Theo Nghi dinh sé 79/2009/ND-CP ngay 28 thang 9 nim 2009 cta Chinh phu vé
quan Iy chiéu sang cong cong da dat ra cac yéu cau chung vé thiét ké, xay dung, duy tri
chiéu sang cong cong do thi; su can thiét phai quy hoach chiéu sang cong cong ciing
nhu cac nguyén tic co ban vé té chiic, quan 1y, dau tu xay dung, van hanh khai thac hé
thng chiéu sang cong cong do thi. Trach nhiém caa chinh quyén d6 thi phai ban hanh
quy dinh cu thé tai dia phuong va trong d6 lam rd trach nhiém céc té chirc ca nhan tham

gia to chtrc. Tuy nhién, cic cong tac lién quan dén hé thong chiéu sang céng cong hién

16 _ooney, B. Full Report — BP Statistical Review of World Energy 2020; BP: London, UK, 2020.

17 Zissis, G. Energy Consumption and Environmental and Economic Impact of Lighting: The Current Situation.
In Handbook of Advanced Lighting Technology; Karlicek, R., Sun, C. C., Zissis, G., Ma, R., Eds.; Springer: Cham,
Switzerland, 2016; pp.1-13.

18 Bachanek, K. H., Tundys, B., Wisniewski, T., Puzio, E., and Marouskova, A. Intelligent Street Lighting in a
Smart City Concepts — A Direction to Energy Saving in Cities: An Overview and Case Study. Energies. 2021, 14,
3018. DOI: https://doi.org/10.3390/en14113018
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nay chi giai quyét dugc nhu cau sir dung tam thoi, co sé dir liéu cua hé thong chua théng
nhat ddn dén thiéu quy hoach chiéu sang cong cong, céac giai phap va ké hoach duoc dé
xuat khong téi uu, co ché chinh sach con nhiéu bat cap,... Cac van dé nay anh huong

truc tiép dén qua trinh phét trién hé théng, dit biét 1a gay lang phi ning luong.
3.2.2. Muc tiéu quan ly tiéu thu niing hrgng trong chiéu sang céng cong

3.2.2.1. Muc tiéu tong qudt

Quan ly tiéu thu ning luong 12 quan 1y dién ning ma hé théng chiéu sang tiéu thu,
1a co sé dé kiém soét, nang cao hiéu qua hoat dong va chat luong hé théng chiéu sang
cdng cong. Quan 1y ning luong tiéu thu nham tiét kiém dién ning, gop phan phuc vu
cong cudc xay dung mé hinh d6 thi théng minh, gép phan phat trién hé théng chiéu sang
cdng cong, nang cao chat lugng cudc song va thic day tang truong kinh té dong thoi

huéng dén chuong trinh muyc tiéu qudc gia vé sir dung niang lwong tiét kiém va hiéu qua.
3.2.2.2. Muc tiéu cu thé

Viéc quan ly tiéu thy niang luong trong hé thong chiéu sang cong cong hudng dén

cac muc tiéu cu thé nhu sau:

— Hé thdng co s dir liéu ddng bo 1a co sé dé thuc hién cac quy hoach chiéu sang cong
cong mot cach déng bo, khoa hoc va rd rang dén cac do thi, cac khu vuc.

— Ning luong tiéu thu dugc kiém soat chit chg, s6 liéu day du co thé biét chinh xac tinh
trang cua hé thong, du doan duoc nhimg hu hong tir d6 dé ra ké hoach stra chixa kip
thoi, tiét kiém chi phi, thoi gian quan Iy van hanh va nang cao chat lugng chiéu sang
cong cong

— Pé xuat va trién khai cac ké hoach phat trién d6 thi thdng minh, &p dung nhitng cong
nghé méi va tng dung khoa hoc tién tién vao hé théng chiéu sang cong cong do thi.

— Chu dong dé ra céac ké hoach cai tién, chuong trinh phat trién bam sét vao thuc tinh
hinh thuc té nham téi wu va xay dung hé théng chiéu sang céng cong tiét kiém nang

lugng va hiéu qua.
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3.2.3. Cong tac quan ly, dau tw xay dwng

3.2.3.1. Cong tac qudn ly

Pic thi hé thdng chiéu sang cong cong 1a hé thong dién duoc lap dat ngoai troi nén
lubn bi tac dong hang gio, hang ngay bai cac yéu té tu nhién, thoi tiét, bai yéu té con
ngudi. Sy tic dong, su tiém an cac nguy co rui ro vé an toan dién, vé cham chap, vé
chéay nd, vé tai san, vé tinh mang con ngudi, vé an ninh trat ty, an toan giao théng. Hé
thdng dic thu ky thuat cao, sy xudng cap rat khé phat hién bang mét thuong va 1a mot
thé thong nhat dong bo nén doi hoi viéc quan ly van hanh hang ngay, thuong xuyén lién
tuc nham quan ly toan dién, duy tri dat mac an toan cao va 6n dinh 12 yéu cau bat bugc.
Cho dén nay hau hét cac do thi déu c6 don vi quan ly van hanh hé théng chiéu sang céng
cong. Cac don vi quan ly, van hanh déu c6 ning luc, c6 bé day kinh nghiém, cé trang
thiét bi va phuong tién k¥ thuat can thiét dé dap (g cac yéu cau co ban trong thuc hién
nhiém vy dugc giao. Cac don vi ndy dang 1a nhitng don vi di dau trong cong tac trién
khai &p dung tién bo khoa hoc cong nghé vao linh vuc chiéu sang, dic biét 1a trong linh

vuc quan ly van hanh hé théng chiéu sang cong cong trén dia ban.

Tuy nhién, hé thdng chiéu sang cong cong phat trién qua nhiéu giai doan, nhiéu co
quan quan 1y chua thyc hién theo quy hoach riéng, viéc phét trién va dau tu chiéu sang
cdng cong theo quy hoach dé thi chua duoc phé duyét do d6 khong dong bo va ton tai
song song voi nhiéu dang khac nhau. Hé thong diéu khién, tit mo deén, hé thong dién va
hé thong do dém phu thudc vao nhan vién giam sat. Can nhiéu thoi gian hon dé stra chira

va khic phuc khi gap su cd.
3.2.3.2. Céng tic diu tw

Ddi v6i cong tac dau tu xdy dung, cai tao nang cap hé thong chiéu sang cong cong
trong nhitng nam qua duoc thuc hién théng qua cac du an xay dung céac cong trinh giao
thong va céac cdng trinh str dung vén ay quyén phan cap cho So Xay dung quyét dinh
dau tu. Cac dy &n cong trinh giao théng do S&, nganh va Uy ban nhan dan quan - huyén
quyét dinh dau tu trén dia ban thanh phd déu c6 hang muc dau tu xay dung hé thdng

chiéu sang cong cong phu hop theo cip duong giao thong.

50



Ké hoach dau tu phat trién hé thdng chiéu sang cong cong noi chung va cong cu
quan 1y ning lwong chiéu sang cdng cong nai riéng phai phi hop véi quy hoach da duoc
cap c6 tham quyén phé duyét. Ké hoach dau tu phat trién chiéu sang cong cong do thi
hang nim bao gdm: giai phap, phuong an dau tu cho cac nhiém vu xay méi, cai tao, duy
tri, duy tu, thay thé, bao dudng, nang cap chat luong hé théng va trién nguon nhan luc.
Ké hoach dau tu phat trién céng cu quan 1y ning lwong trong chiéu sang cong cong do
thi va kinh phi thuc hién phai dugc dua vao chuong trinh hoic ké hoach phat trién kinh

té, x4 hoi hang nam.
3.2.4. Pinh hwéng phét trién chung
3.2.4.1. Dinh hwdng vé quy hoach, phdt trién hé thong chiéu sdng cong cong

— Panh gia hién trang vé hé thong chiéu sang céng cong bao gom: ngudn cung cap dién,
luéi dién, ngudn sang, tinh hinh tiéu thu dién nang; tinh hinh t6 chtc. Trén co sé hién
trang, c6 danh gia cu thé, xac dinh trach nhiém cuaa cac don vi c6 lién quan, tir 46 dua
nhiém vu cu thé va xay dung quy hoach chiéu sang cong cong.

— Phét trién hé thong chiéu sang cong cong két hop cai tao véi xay dung méi, dong bo
v6i hé thong ha tang k¥ thuat do thi. Nghién ctu, &p dung tién bo khoa hoc va cong
nghé, nhat 12 viéc khai thac, st dung cac ngudn ning lugng méi, tai tao trong hoat
dong chiéu sang cong cong va quan 1y nang lugng nham tiét kiém va nang cao hiéu
qua su dung dién - nang lugng va bao vé moi truong.

— Xay dyng Trung tam quan Iy va diéu hanh hé thong chiéu sang d6 thi theo huéng tng
dung cdng nghé 10T (Internet Of Things) trong quan ly, hinh thanh hé théng chiéu
sang d6 thi thong minh. Pam bao hé théng chiéu sang d6 thi duoc quan ly va diéu
hanh tir trung tAm, dap tmg duoc yéu cau vé giam tiéu thu ning luong dién, diéu chinh
ting giam cudng do anh sang, cho phép diéu khién, giam sat dén ting bo dén va du
bao, 1ap ké hoach bao tri.

— Xay dung hé théng co s& dit lidu, thu thap, xi 1y, luu trit va cung cap thong tin phuc
vu cho cdng tac quan 1y ning luong tiéu thu trong hé thdng chiéu sang cdng cong.

— Xay dyng kich ban chiéu sang thdng minh ty dong diéu chinh anh sang theo thoi gian,
thoi tiét va theo ngudn sang tu nhién nham giam bét dién ning tiéu thu. Hé théng tu
dong diéu khién, giam sat, quan ly, théng tin van hanh va cac van dé khac dugc hién
thi tai trung tdm, giUp stra chita va thay thé nhanh chéng.
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— Trién khai ké hoach thay dén HPS (High Pressure Sodium) cao ap Sodium hay dén
cao ap Natri thanh dén LED, bd dén chiéu sang théng minh dé tiét kiém ning luong,
nang cao chat lugng chiéu sang, dam bao an toan giao thong va tham my do thi. Trén
co sO ra soat tinh ning hoat dong va hiéu qua kinh té cua tat ca loai dén LED da lip

dit trong thoi gian qua dé lya chon va dua vao ké hoach thay thé dén néu trén.
3.2.4.2. Dinh hwong chung vé co ché, chinh sdach

— Nghién cau ban hanh cac quy chuan, tiéu chuan k¥ thuat c6 lién quan dén quan ly
nang luong dbi véi hé thdng chiéu sang (thiét ké, xay dung, san xuat vat tu, thiét bi,
kiém soat, kiém tra, van hanh, khai thac...). DAy nhanh céng tac ddn nhan ning luong
theo 16 trinh trong quyét dinh cua Thu tuéng Chinh phi.

— B6 sung mot s chi tiéu vé chiéu sang thong minh trong dinh hudng méi. Hau hét cac
chi tiéu trong Pinh hudéng phét trién chiéu sang do thi Viét Nam dén nam 2025 tai
Quyét dinh s6 1874/QD-TTg déu nham nang cao so lugng va chat luong cua hé thong
chiéu sang, nang cao hiéu suat cua hé théng chiéu sang ma chwa dé cap dén yéu tb
thdng minh trong hé thdng chiéu sang do thi. Do vay can bd sung mot sb chi tiéu vé
chiéu sang thong minh trong dinh huéng méi

— Xay dung chinh sach quy dinh vé x& hoi hoa, kéu goi dau tu phat trién hé thong quan
ly ning lwong tiéu thy, nham huy dong, khai thac moi ngudn luc x4 hoi dé tham gia
dau tu phat trién hé thong.

— Lap ké hoach dau tu, phét trién hé théng chiéu sang cong cong do thi theo quy hoach
duoc phé duyét; trong d6 c6 ké hoach huy dong ngudn vén, dau tu xay dung, quan Iy
van hanh, dao tao nang cao ning lyc cho cac don vi quan Iy hé théng chiéu sang cong
cong do thi hang nam va dai han.
3.2.4.3. Dinh hwéng chung vé nguén nhan luc

— Pao tao, phét trién nguon nhan lyc phai c6 tam nhin va chién lugc phéat trién tong thé,
dai han; can xay dung muc tiéu va giai phap thich hop cho timg giai doan cu thé.

— Muc tiéu dao tao ngudn nhan luc 1a nham sir dung t6i da ngudn nhan luc hién cé va

nang cao tinh chuyén nghiép, tinh hiéu qua caa to chtrc théng qua viéc giup nguoi lao

d6ng hiéu rd hon vé cdng viéc, ndm viing hon vé nghé nghiép caa minh va thuc hién
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chtc ning nhiém vu caa minh mot cach tu giac hon vai thai do tét hon, ciing nhu
nang cao kha nang thich rng ctia ho véi cac cong viéc trong tuong lai.

— Do d6 viéc t6 chirc dao tao nang cao trinh do quan 1y nha nude ddi voi linh vuc chiéu
séng cong cong cho doi ngii cong chirc, vién chire 12 hét st can thiét dé phu hop voi
cudc cach mang cdng nghiép 4.0 dang phat trién hét sac than toc hién nay. Khi trién
khai c&c cong nghé théng minh trong quan ly va van hanh, hé théng chiéu sang cong
cong s& duoc két ndi trong tac, truc quan hda toan bo qua trinh quan 1y van hanh. Vi
vay, hang nim can xay dung va ban hanh cac ké hoach dao tao nang cao trinh d6 quan
1y nha nude ddi vai linh vuc chiéu sang cong cong cho doi ngii cong chic, vién chuc

quan Iy linh vurc chiéu sang cong cong.
3.2.5. Khoé khin, thach thic
3.2.5.1. V& quy hoach, chiéu sing cong cong dé thi

— Do nhiéu nguyén nhan khach quan, chu quan va diéu kién kinh phi con han ché, co
s& ha tang phét trién chua déng bo, hién nay mai chi c6 khoang 3 dé thi (Hai Phong,
Pa Ning, Can Tho) 1ap quy hoach chiéu séng téng thé d6 thi con phan Ién chua 1ap
hozc chi ¢ noi dung quy hoach chiéu sang trong do an quy hoach d6 thi. Ciing chinh
vi nhu vay nén khong c6 ké hoach dau tu trung han, dai han dé c6 danh muc dau tu,
ngudn von dau tu, ma chi co ké hoach hang nam, vi thé khong chu dong dugc vé ké
hoach dau tu phat trién, khi trién khai thuc hién cac cong trinh chiéu sang cong cong
chi giai quyét duoc yéu cau st dung tam thoi, chua mang tinh chién luoc, lau dai va
bén virng. Mic du thuc trang chiéu sang c6 nhitg d6i méi nhat dinh song hé thdng
chiéu sang cong cong van chua dugc chuyén doi hoan toan sang cong nghé chiéu
sang LED va néu co ciing chi ¢ tai mot s6 du &n & mot s6 thanh phd nhu Ha Noi, Da
Néng, Hai Phong, Thanh phé H6 Chi Minh...

— Chiéu sang phat trién khong theo quy hoach dan dén nhiéu noi c6 biéu hién & nhiém
anh sang, 1am anh huong khong tét dén sinh thai do thi va gy lang phi dién niang.

— Xay dung co s dir liéu chiéu sang cong cong phuc vu cdng tac quan 1y trén dia ban

con nhiéu bat cap, chua thdng nhét cac tiéu chi va cac xac dinh cac chi tiéu.
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3.2.5.2. Vé cong tic quan ly, dau tw xdy dung

Kinh phi dau tr hang nam cho chiéu sdng cdng cong con han ché nén khdng khuyén
khich cac don vi chiéu sang trién khai, 4p dung duoc cac cong nghé chiéu sang mai,
hiéu suét cao, chua c6 ché do gidm sat tu dong nén viée diéu tiét cong sut tidu thy,
xéac dinh hu hong. .. con thyuc hién theo bién phéap kiém tra, thong ké truyén théng.
Chua huy dong dau tu xay dung, cai tao duoc nhiéu tir ngudn x& hoi hoa cua cac
thanh phan kinh té va dic biét 1a ddi véi cac cdng trinh cdng cong, thoi gian qua da
s6 chi phat trién tir ngudn nay thdng qua viéc cac chu dau tu xay dung céc khu dan
cu ¢6 dau tu hé thong chiéu sang va ban giao lai cho nha nudc quan ly.

Riéng vé chiéu sang ngd hém do khéng hoic thiéu kinh phi dau tu, viéc thuc hién cha
yéu xa hoi hoa, van dong ngudi dan dong gop, mang tinh chat tam thoi, da phan vat
tu, thiét b tan dung lai, khong dung quy chuan gay lang phi dién ning, mat tham my

va khong an toan.

3.2.5.3. Vé co ché, chinh sich

Co ché chinh séch con nhiéu bat cap, chua théng nhat, khong dong bo, dau tu phat
trién linh vurc chiéu séng cdng cong con manh muan va thuc té nhiéu du 4n, céng trinh
chiéu sang cong cong cha yéu van chi duoc dau tu tir nguon vén ngan sach nha nudc.
Ciing c6 mot s6 d6 thi di c¢6 co ché dé thu hit cac té chiic, ca nhan va cac thanh phan
kinh té tham gia dé xa hoi hoa trong dau tu phat trién linh vuc chiéu sang cong cong
nhung chwa hiéu qua, chua déng b, cuc b, thiéu tinh tham my, thiéu kiém soat co
nguy co 6 nhiém anh sang.

Nhiéu ndi dung cua Pinh huéng chiéu sang (theo QP 1874) chua dugc to chic trién
khai thuc hién mic du da ban hanh duoc gan 9 nim,

Nghi dinh 130/2013/ND-CP ngay 16/10/2013 ctia Chinh phu trudc day va nay 1a ND
32/2019 quy dinh giao nhiém vu, dit hang hoac dau thau cung cap san pham, dich vy
cong st dung ngan sach nha nudc tir ngudn kinh phi chi thuong xuyén. Viéc ap dung
Nghi dinh ciing khong thdng nhat tai cac dia phuong c¢é dia phuong to chirc bang
hinh thirc dau thau, c6 dia phuong thi t6 chire dat hang (c6 dia phwong d4u thau phan
mang ludi, c6 dia phuong dau thau cong trinh dau mai...) va thoi gian ky két thuc
hién hop d6ng quan ly, van hanh chi dugc ky timg nam. Tir d6 viéc cung ung dich vu
cdng ich mang tinh thoi vy, thiéu tinh bén viing nén anh hudng dén tam 1y, chién luoc
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dau tu 1am cho cac don vi chua manh dan trong du tu, mua sim cac phuong tién,
thiét bi, nhan lyc vi kha ning thu hdi vén dau tu, tinh kha thi chwa ¢ co sé tinh toan
xéac dinh cuy thé, tir d6 it nhiéu 1am han ché nang luc hoat dong cua cac don vi quan
ly, van hanh. Mat khac kinh phi ddu tu hang nim con han ché nén khéng khuyén
khich cac don vi chiéu séng trién khai, 4p dung duoc cac cong nghé chiéu sang mai,
hiéu suét cao, chua c6 ché do gidm sat tu dong nén viée diéu tiét cong suit tidu thy,
xac dinh hu hong... con thyc hién theo bién phap kiém tra, thong ké truyén théng.
Riéng vé chiéu sang ngd xom do khong dau tu hoac thiéu kinh phi, viéc thuc hién
cha yéu xa hoi hoa, van dong ngudi dan dong gdp, mang tinh chat tam thoi, da phan
vat tu, thiét b tan dung lai, khong dung quy chuan giy ling phi dién ning, mat tham
m¥ va khéng an toan.
Viéc phan cap vé thuc hién quan ly chiéu sang d6 thi trén dia ban di duoc Uy ban
nhan dan cap tinh ban hanh cac quy dinh cy thé vé phan cap quan ly chiéu sang d6
thi, trong d6 quy dinh rd trach nhiém cua cac to chic va ca nhan tham gia to chuc
chiéu sang tai d6 thi; quy dinh v& quan ly va van hanh hé thdng chiéu sang cong cong
d6 thi trén dia ban duoc giao quan Iy va to chirc kiém tra viéc thuc hién cac quy dinh
nay, ddy 1a mot budc dot pha rat quan trong vé chinh sach 1am co s& phap Iy cho céc
don vi quan ly, van hanh duoc chu dong, gop phan nang cao trach nhiém trong thuc
hién nhiém vy, quan ly tai san. Tuy nhién cho dén nay méi chi c6 27/63 tinh/ thanh
phd ban hanh quy dinh vé quan Iy va trong qua trinh thyc hién chua dwoc nghiém tuc,
thiéu sy giam sat, kiém tra; Viéc thiéu hoic chua ban hanh kip thoi cac quy dinh quan
Iy d6i véi cac doanh nghiép dich vu cong ich sau khi ¢6 phan hoa di gay kho khin
cho hoat dong cua chinh cac don vi nay va lung ting cho cac co quan quan ly khi co
nhitng su viéc xay ra.
Viéc xay dyng co s& dir liéu vé chiéu sang d6 thi phuc vu c¢dng tac quan ly chiéu sang
trén dia ban con nhiéu bat cap, chua thdng nhét cac tiéu chi va cac xac dinh cac chi
tiéu. Cho dén nay chua c6 mot hé thong co s dit liéu vé chiéu sang théng nhat.
Tuy mét sé TCVN vé chiéu sang LED ciing d4 dugc ban hanh song van con cham va
cho dén nay Viét Nam van chua c6 quy chuan k§y thuat qubc gia vé san pham chiéu
sang LED dé c6 thé dua san pham nay vao quan 1y. Binh muc kinh té, ki thuat, dinh
muc dy toan cham stra ddi, bo sung, thay thé dic biét chua theo kip su tién bo cua
khoa hoc, cong nghé hién nay
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3.2.5.4. Vé co sé phdp Iy, tiéu chudn, quy chudn cé lién quan

— Hé théng tiéu chuan, quy chuan, dinh muc kinh té, ky thuat, don gia, du todn cham
stra d6i, bd sung, thay thé dic biét chua theo kip su tién bo caa khoa hoc, cdng nghé
hién nay.

— Nhiéu quy chuan, tiéu chuan duoc ban hanh tai cac thoi diém khac nhau ¢6 noi dung
chdng chéo gay cham tré, sai s6t trong qua trinh stra d6i va phét trién hé théng chiéu
sang cng cong, ngoai ra con anh huéng dén cdng tac quan Iy van hanh, quan 1y ning

luong cua cac co quan, don vi thuc hién.
3.2.6. Xu hwéng cdng nghé va cong cu quan ly tiéu thu ning lweng trén thé giéi

Trong béi canh tiét kiém niang lugng duge dat 1én wu tién hang dau, viéc xay dung
chiéu sang d6 thi théng minh di dwoc cac nudc trén thé gidi da va dang phat trién manh
mé& nhu mot xu thé tat yéu. Hé théng chiéu sang cong cong tai cac nuéc phat trién da
dua vao tng dung cong nghé 1oT (Internet of Things) va nhiéu céng nghé diéu khién
méi trong quan Iy hé thdng chiéu sang cdng cong, hinh thanh hé thdng chiéu sang cong
cong théng minh. Noi dung md ta cac cong nghé sé dugc 1ong ghép trong noi dung 3.2
cua nghién ctu nay (Bai hoc kinh nghiém vé quan ly tiéu thu ning luong trong chiéu

sang cong cong trén thé giai).

Vi xu thé phat trién d6 thi thdng minh, bén viing, van dé quan 1y niang luong tiéu
thu dong vai trd quan trong trong xay dung va phat trién thanh phé théng minh. Nhiéu
thanh phd trén khap thé giéi da trién khai hang loat du an d6i méi céng nghé dén LED
& cac quy md khac nhau nham dam bao cung cap chat luong anh sang tét hon, an toan
giao thong duoc cai thien ma con tiét kiém chi phi dién nang, giam thai khi CO. gay

hiéu tng nha kinh, gop phan bao vé mai trudong, xay dung do thi van minh hién dai.
3.2.7. Xu hwéng cdng nghé va céng cu quan ly tiéu thu nang lwong tai Viét Nam

Theo xu huéng phaét trién caa thé gidi vé sir dung nang luong tiét kiém va hiéu qua,
két hop bam sat muyc tiéu va tinh than chung caa Nha nuéc vé ting cudng hiéu qua st
dung nang luong va cit giam phat thai khi nha kinh, Viét Nam da tiép thu cac thanh tuu
khoa hoc k¥ thuat caa thé gidi, ciing vai su hd tro va chuyén giao cong nghé cua nhiéu
t6 chac Chinh phu va phi Chinh phu, cac quy dau tu, cac td chuc tai chinh, cac tap doan
cdng nghé va cac du an nghién cau qudc gia va da quéc gia, Viét Nam di timg budc
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rng dung cac cdng nghé diéu khién hé théng chiéu sang cong cong trong van hanh va
quan ly. Tuy nhién, mot s trong cac dy an cong nghé nay van con 1a du an thi diém;
mot s6 khac thi chwa dii co ché va chinh sach dé nhan rong; mot phan vi khong du kinh
phi dé tiép tuc dau tr mé rong; va mot phan 1a do hét thoi han thoa thuan hoic hop tac
nghién ctru, dau tu. Do d6, hau hét cac cong nghé dang ap dung tai Viét Nam van mang
tinh manh mun, thi diém nho 1é. Thém vao d6, hién nay chua c6 tiéu chi, tiéu chuan
qudc gia ndo quy dinh chi tiét vé hé thong diéu khién va quan ly tap trung ciing nhu quy
dinh vé cong cu quan ly tiéu thu nang luong cho hé théng chiéu sang, do d6 cling khong
¢ co s dé so sanh va danh gia duoc l1a cong nghé nao tét, cong nghé nao khong tot;
cdng nghé nao phu hop voi diéu kién d6 thi Viét Nam; va cong nghé nao cd tiém ning
dé dau tu phat trién va nhan rong. Tuy vay, mot quan diém khéng thé phu nhan 1 viéc
két néi hé thdng chiéu sang céng cong vé Trung tdm dé quan 1y va diéu khién tir xa 1a
mat giai phap tat yéu va can thiét. Trong noi dung caa phan nay chi nham muc dich giéi
thiéu cac cong nghé hién dang duoc trién khai, 4p dung tai Viét Nam va nhiéu thanh phé

I6n trén thé gidi; chua to chire so sanh, danh gia gitta cac cong nghé.

Hién nay, hé thong chiéu sang cong cong da trién khai cac giai phap cong nghé, cho
phép két ndi hé thdng chiéu sang cdng cong vé quan 1y va diéu khién dén timg dén va

ta diéu khién. Mot sé cong nghé da va dang dugc dé xuat thuc hién:
3.2.7.1. H¢ théng qudn Iy va diéu khién chiéu sing Luxicom (Phdp)

Hé thdng chiéu sang Luxicom dugc Chinh pha Phép tai trg nguon vén ODA va vén
d6i tng ctia Thanh phd, duoc trién khai tai thanh phé H6 Chi Minh vao nim 2008 do
Cong ty Chiéu sang cong cong thi cong. Hé théng nay 1a mot phan caa cdng nghé quan
ly thong tin dia ly, &p dung cong nghé truyén thong qua dudng day dién PLC, sir dung
duong diy dién nhu mot duong day truyén théng dua vao nguyén ly chdng 1an nhiing
tin hiéu truyén thdng cao tan vai song cd tan sb thap sin cd trén duong day dién dé

truyén tin hiéu di.

Cau trdc cua mang lugi Luxicom bao gdm: (1) Trung tim diéu khién véi mot hé
théng mang may tinh néi mang cuc bd c6 nhiém vu diéu khién, kiém soét va quan ly
dén tig diém sang ngoai trung trung tai moi thoi diém cua hé thdng khi thuc hién chuc
nang diéu khién. Hé théng mang cuc b tai trung tam dugc két néi diéu khién dén ting
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phan viing quan ly cua hé thong chiéu sang hién hiru thong qua dudng truyén tai Internet;
(2) Buong truyén tai Internet stir dung cdng nghé truyén tai qua duong thué bao k§ thuat
s6 khong d6i xitng ADSL; va (3) Cac phan khu (sector) duoc diéu hanh béi cac bo diéu
khién phan vung khu vuc (ITD) c6 kha ning két ndi véi may cha bang duong truyén
ADSL. Mdi phan khu hoat dong doc Iap, quy tu khoang 1500 diém sang da duoc tich
hop cac bo diéu khién dén (UDC). Sé luong phan khu trong hé théng Luxicom la khéng
gioi han. Tin hiéu tir céc UDC s& dugc chuyén vé cac don vi didu khién cuc bo trung
gian UCL, UCL s& trao doi tin hiéu di — vé véi cac ITD; gitta cac UCL duoc két ndi véi
nhau thong qua don vi két ndi dién tir DCM (tai nhiing noi c6 thé kéo ludi chiéu sang
tiép gidp vai nhau) hoic cac don vi két ndi vo tuyén UTR (6 nhitng khu vuc khdng thé

kéo ludi chiéu sang tiép giap voi nhau).

UTR

Hinh 3.1. M6 hinh téng quan qudn Iy va diéu khién chiéu sang Luxicom
Hé thdng bao gdm céc thanh phan co ban nhu sau:

— Tru dén: Bao gdm bo dén duong HPS va thiét bi diéu khién UDC;

— B diéu khién dén UDC: Pon vi diéu khién bo dén UDC thudc hé théng Luxicom
dung dé quan Iy tir xa cac dén chiéu sang céng cong;

— Mang truyén thdng: Mang Luxicom 12 mét mang thdng tin intranet bang cach st dung
cac ddy dién c6 sin cia mang chiéu sang céng cong dé quan Iy mé dun (UDC) nho

vao may tinh tur xa;
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— Trung tam diéu khién: cho phép quan sat tat ca diém sang va cac tu diéu khién duoc
trang bi cac mé dun Luxicom ¢ phwong thirc ban d6, tham chiéu nhitng su cé trong
hé thdng theo thoi gian cu thé, théng ké danh sach chi tiét caa cac su ¢, thong ké
danh séach tat ca su kién xay ra hé théng ké tir khi van hanh, giii cac énh tha cong

hoac ty dong nham muc diéu diéu khién, chinh sira hé thong.

Hé théng quan 1y va diéu khién chiéu sang Luxicom dugc danh gia cao boi kha nang
bao vé chng qua dong, diéu khién muc chiéu sang (quang thong) linh hoat va cho phép
thay doi cong suat theo nhu cau. Ngoai ra, hé thong ciing cho phép quan Iy can thigp
theo thong tin vé sy ¢d nhan duoc trong thoi gian thuc va bao tri phong ngira nho kha

nang phat hién su 140 hda cua thiét b truéc khi ching bi hu hong.

Tuy nhién, hé thong ciing gap phai hai nhugc diém I6n: (1) Kho quan Iy néu bi mat
két ndi giita trung tam diéu khién va thiét bi ngoai vi; va (2) Dé bi gian doan do cac thiét
bi bi anh huang boi cac sy ¢d ngudn dién, thoi tiét xau, hodc do su cham tré sta chira,

thay thé thiét bi hu hong.
3.2.7.2. H¢ théng qudn Iy va diéu khién chiéu sang Owlet — Schreder

Hé thdng quan 1y va diéu khién chiéu sang Owlet — Schereder do Céng ty Schreder
Viét Nam tai tro va chuyén giao, duoc trién khai va lap dat dé thi diém diéu khién cho
mot khu vuc thudc Thanh phé HO Chi Minh vao nam 2014.

Hé thdng bao gém cac bo dén co driver tich hop cong giao tiép 1-10V/DALL, ngoai
ra tai mdi bo dén nay dwoc gan thém 01 thiét bi diéu khién (LuCo) két ndi tin hiéu Zigbee
ti cac thiét bi diéu khién LuCo 1an can va truyén tin hiéu vé ta diéu khién (c6 bo diéu
khién SeCo), bo diéu khién SeCo tai tirng ta diéu khién s& két ndi tin hiéu vé thiét bi

trung tdm bang mang internet ADSL hoic song GSM/GPRS.
Hé thdng bao gom céc thanh phan co ban nhu sau:

— Tru dén: Bao gdm bo dén duong LED Schreder va thiét bj diéu khién dén LuCo tich

hop cam bién;
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— Thiét bi diéu khién dén LuCo tich hop cam bién: Thiét bi diéu khién LuCo nhan céc
lénh tir B diéu khién SeCo hoic cac thiét bi diéu khién LuCo lan c4n trong mang
ludi va diéu chinh dau ra anh sang caa bo dén phi hop sir dung giao tiép 1-10V/DALL;

— Mang truyén thong: Thiét b diéu khién LuCo tro thanh 1 nGt trong mang luéi cac nat
16, tat ca duoc diéu khién bai 1 hodc nhiéu b diéu khién SeCo qua mang khdng day
ZigBee. Bo diéu khién SeCo tro thanh bo diéu khién phan doan chuyén tiép théng tin
gitta Trung tdm diéu khién va thiét bi diéu khién LuCo, SeCo duoc két néi véi Internet
qua cap hoac mang di dong.

— Trung tam diéu khién: C6 thé giam sat va diéu khién ting diém dén qua bo thiét bi

LuCo, hé théng duoc tich hop trén ban do so.

®Lin RUTA @O 5~
@ oo+ O om -/ bl

CE Fe (0] 2

Hinh 3.2. M6 hinh téng quan qudn Iy va diéu khién chiéu sang Owlet - Schreder

Uu diém cua hé thong Owlet — Schreder duoc ghi nhan nho thiét bj diéu khién LuCo
théng minh vai thuat toan dy béo cho phép tinh toan giai phap tiét kiém niang luong tir

xa va thuat toan tbi wu kha ning tiét kiém ning luong theo nhu cau thuc té.

Tuy nhién, nhuge diém 16n nhat cua cdng nghé nay 1a tinh doc quyén, phu thudc
hoan toan cdng nghé cua hdng san xuat, chua cho phép céc chuan két ndi mo dé mo
rong két ndi véi thiét bi cua cac hang khac. Ngoai ra chi phi dau tu ban dau kha cao, chi
yéu tap trung vao giai phap lip dén mai di kém thiét bi két ndi ctia chinh hang cht chua

dua ra cac giai phap tan dung hé théng dén hién c6 va sir dung dén cua cac hing khac.

60



3.2.7.3. Céng nghé quan ly diéu khién trung tém Smartlight

Cong nghé hién dang duoc ap dung rat hiéu qua tai Trung tim giam sat va diéu
khién chiéu sang cong cong thanh phd Pa Ning véi kha ning mé rong quan 1y d¢én 2.000

ta chiéu sang véi khoang 200.000 diém sang va khdng gidi han khoang cach?®.

Hé théng duoc diéu khién qua ba cp doc 1ap: (1) Cap phong diéu khién trung tam
c6 kha ning diéu khién truc tiép hé thdng chiéu sang tir trung tim diéu khién theo yéu
cau cua ky thuat vién van hanh; (2) Cap diéu khién tai ta diéu khién chiéu sang cho phép
diéu khién tir trung tam diéu khién hozc diéu khién thi céng tir cdng nhan van hanh; va
(3) Cap diéu khién tai diém sang cho phép diéu khién dén ting diém dén trén mang ludi
chiéu sang khi duoc cap quyén tir trung tam diéu khién. M6 hinh hé thdng dugc thé hién

trong Hinh 3.3. M hinh diéu khién nhiéu cap doc 1ap cho phép trung tam c6 thé:

— Theo d&i, giam sat tir xa tinh trang dong ngat thiét bi, tiéu thu dién ning, cac thong
s6 dién ap, dong dién, cua tirng tuyén dén chiéu sang trén toan bo dia ban quan Iy;

— Piéu chinh ché d6 van hanh dén ting ta mot cach linh hoat, nhanh chéng ngay tur
Trung tdm theo tinh hinh thai tiét va yéu cau van hanh. Lyc luong céng nhan, nhan
vién k¥ thuat s& khong phai di cai dat ché do tryuc tiép tai tirng ta ma co thé dong loat
thay doi ciing 01 thoi diém tai Trung tdm giam sat diéu khién;

— Pbiéu khién dong/cat hoan toan tu dong theo gio dat trudc hodc cé thé bang tay trong
truong hop can thiét;

— Phat hién kip thoi tinh trang su c6 dong/cat thong qua chirc nang canh bao tu dong.

— Panh gia, du bao trude duoc tinh trang hoat dong thong qua cac dit liéu bao céo thong
ké tu dong vé tinh trang dong cit, dong dién, dién ap, dién nang ti€u thu, Cac su cd
Xay ra, V.v...

— Quan ly sé liéu van hanh: Tinh trang dong cit, mirc d6 tién thu dién ning, thoi gian

sir dung cua cac dén (khi kiém soat dén bong), thoi diém dong/cit tir Trung tam.

19 & Anh Tuén (2022) "Trung tim giam sat diéu khién dién chiéu sang, mot thanh té xay dung d6 thi thdng minh".
S¢ Xay dung Da Ning, truy cap tai https://sxd.danang.gov.vn/chi-tiet-tin-tuc?dinhdanh=768509&cat=32859 (truy
cap ngay 10/12/2023)

61


https://sxd.danang.gov.vn/chi-tiet-tin-tuc?dinhdanh=768509&cat=32859

— Hién dai hda cong tac van hanh, gép phan nang cao nang luc va ang dung cong nghé
cho can bo k§ thuat va cong nhan quan ly van hanh phuc vu cdng tac quan ly, théng
ké bao céo, trich xuat dit liéu khoa hoc;

— Giam sét, canh bao truc quan, kip thoi. Giam sat tw dong cac thong sé vé hoat dong
ting ta, tuyén, ludi chiéu sang (dong dién, dién 4p, dong/mé ta, nhiét do). Gidm sat

truc quan trén man hinh hién thi tai may tinh van hanh, man hinh LCD.

i 1
[} 1
| i Cdpphong
[ - - ] g fchién
i [ 1
l = = = ! frung fim
i 1
L 1 ______________________ 1
Internet
HET fraimp
8 frupén

Main ti Main ti Main ti Megin ti i i
BKCS BKCS BECS BECS p L
A Jchién fai £
O | Mg ta Mgin th Nzin ti Nein th Ly
; ding diing ding fing
| T iz Ty e
|l iy g
3 cho fypén

. T T T

—— — T —7 ——7 L
Béng dén EBéng dén Béng dén Eéng dén Ciip fuvin
héng fma

rang)
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Hinh 3.4. Kha nang theo doi, gidm sdt tii tai trung tam gidm sat va diéu khién
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Hinh 3.6. Giao dién diéu khién déng cat dén tai trung tam gidm sdt va diéu khién

Hé thdng khdng chi mang lai hiéu qua cao vé kinh té nho tiét kiém dién nang va chi

phi nhan céng, van hanh ma con mang lai hiéu qua vé mat hiéu suat quan Iy, van hanh

ctia co quan quan ly; thé hién duoc kha nang nim bat céng nghé kip thoi, nhanh chéng,

van dung linh hoat, hiéu qua. Tir 46 md ra con duong, co hdi va niém tin méi cho chién

lwgc phét trién d6 thi théng minh cia do thi. Cu thé nhu sau:

— Tiét kiém dién nang: Thong qua diéu khién tu dong mot cach linh hoat, chinh xac

theo nhu cau st dung, dia diém, thoi tiét, theo ngay/mua cua hé théng diéu khién
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chiéu sang s& lam tang tinh hiéu qua vé thoi gian, ché do dong/cit tir d6 nang cao kha

nang tiét kiém dién tir hé théng.
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Hinh 3.8. Giao dién thang k&, bao cao khoa hoc tai trung tam gidm sat va diéu khién

— Giam chi phi nhan cong: Khi diéu chinh ché d6 van hanh s& dugc thuc hién tai phong

diéu khién Trung tdm nén nhan céng van hanh khéng phai tham gia truc tiép nh
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Vvao viéc dit lai gio, chinh gid va kiém tra ta dién chiéu sang nén sb luong nhan cong
va céc chi phi lién quan ciing nhu rui ro s& giam di rat nhiéu.

Hién dai héa cong tac van hanh: Cac thiét bi tai tt DKCS s& thuc hién tu dong
dong/cét, do ludng tai tirng tuyén theo céc thdng sé chuong trinh dit trude tir Trung
tam. Tuy nhién khi ¢ yéu cau, Trung tdm van c6 thé cha dong diéu khién céc ta mot
cach linh hoat, nhanh chéng. Kiém soét, quan ly hoat dong cua céc tuyén dén chiéu
sang mot cach linh hoat hon va truc quan hon.

Mot thanh té xay dung do thi théng minh: M6 hinh giai phap ky thuat dugc thiét ké
san sang dé mg rong vé pham vi ca vé chat luong va sé lugng dé hudéng téi mot hé
théng quan ly chiéu sang thdng minh ma khong can thay doi vé cau trlc hé thong da
dau tu. Thiét bi dugc thiét ké dang module, ¢ cac cong ma rong, cong nghé linh hoat
dap ung cho tat ca cac cong nghé truyén thong tién tién trén thé giéi (GSM/GPRS/3G,
4G, Wifi, RF) va 4p dung phu hop véi cac loai dén HPS, LED.... C6 kha nang mé
rong va phat trién hé thong cao nhu: Trién khai nhan rong quan ly cac ta trén dia ban
thuan lgi, nhanh chéng, mé rong dén diéu khién giam sat dén ting diém dén chiéu
sang, cum chiéu sang trang tri, nhac nudc, mé rong tinh nang canh béo cat cép, thu
thap thong tin méi truong, giao thdng, an ninh, thanh phb théng minh, cap nhat s6

hoa quan 1y ludi dién trén ban d6 dia ly GIS, v.v....
3.2.7.4. H¢ théng qudn Iy va vdn hanh chiéu sdng bang GPRS

Hé théng quan Iy va van hanh chiéu sang bang GPRS duoc trién khai thay thé vao
lip dat tai Viét Nam, dac biét 1a Thanh phé H6 Chi Minh tir cubi nam 2017.

Hé théng bao gom mot mang ludi ta GPRS, sir dung bo diéu khién trung tam
ICENTER-TM/GPRS/4G chiéu sang dén dudng thong minh, cho phép ngudi sit dung
giam sat va van hanh hé thdng chiéu sang tir xa bang may tinh hoic smartphone bing
phan mém diéu khién chiéu sang théng minh “SmartLiteTM” thdng qua internet hoic
tin hiéu GPRS. Tin hiéu tir cac ti GPRS s& dugc ma hoa bang céc thiét bi chuyén mach
dau/cudi (modem) thanh céc tin hiéu 2G/3G/4G dé truyén dan trén duong truyén Internet

vé trung tam diéu khién (xem Hinh 3.9).

Ta cho phép diéu khién hé thong deén, két ndi téi cac diém deén ciia mang ludi (diém
don, nhom diém), thu thap cac thong tin va giri dén trung tim giam sat, sau d6 nhan lénh
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phan hdi thong tin va dit liéu dé thuc thi tir trung tdm. Cuy thé hon, cac chirc ning chinh
cua ti bao gom: cai dat lich hoat dong cua ta, diéu chinh thoi gian tit mg dén, theo doi
duoc trang thai hoat dong cua ta theo thoi gian thuc, thu thap dir liéu hoat dong cua tu
(dong dién, dién &p tirng pha, cong suit tiéu thu...), theo d5i dién nang tiéu thy, canh

bao su cb xay ra trén ta, v.v...
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Hinh 3.9. So do diéu khién don tuyén cua ti diéu khién GPRS
Hé thdng bao gom céc thanh phan co ban sau day:

— Trung tdm diéu khién: Cac may tinh server duoc cai dit phan mém dé diéu hanh,
quan Iy toan bo hé thong trén nén ban do GIS;
— Céc thiét bi tai hién truong: Bao gdm ta diéu khién chiéu sang GPRS, dién ké dién
tr, thiét bi két ndi mang. Trong do, ti GPRS Ia thiét bi chinh véi cac thanh phan:
+ Bo diéu khién trung tdm st dung phian mém SmartLiteTM ICENTER-
TM/GPRS/4G
+ Modem GPRS, Zigbee/ Lora (tuy chon).
+ Dodng hd do da nang - man hinh hién thi
+ Bo nguén 220VAC-12VDC/2,4A
+ Vo ta dién noi chira dyng tat ca céc thiét bi diéu khién dién tir bén trong
+ Thiét bi dién MCCB dé dong ngit mach tong bao vé qua tai, quéa dong
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+ Thanh cai dong dé két ndi céc thiét bi dién voi nhau

— Mang truyén thdng: Cac ta diéu khién tai tirng khu vuc két ndi vé trung tam diéu
khién bang cdng nghé GPRS st dung ha tang mang hién hitu cua vién thong, ta diéu
khién quan ly dén tirng dén théng qua thiét bi tiét giam dién ning, truyén thong tir ta
diéu khién khu vuc dén tirng dén sir dung cong nghé khdng day Zigbee hoic cong
nghé truyén tai qua dudng day dién Power Line Communication (tuy nhién hién nay

chua trién khai).

r”u =a—a=—a=a= -~
] = o = @@\\
3 A ﬂ Qﬂ 05 D @

T 1
A— |:’ lo] -:tq'» 5 BDK mﬂa i
.[Q]Q * O ) E:s:::3 51
09 222 X ==
B O
eiele) ICENTER-TM/GPRS/4G|

ooooooooooo

MAT TRONG
CUA PHUY e h
DKA1 m=
\ T 5 ® "0 -0
/| H MAT NGOAI &
MA/M2 A3 A B C N | MmalmsMe CcUA PHU g g
e SEIEE R ;:11::4! Slele \ 4
1~ ===z == == ' 1=
LLLUJ@ UU B N’Hr if['#.. LLLH ‘J
o N | ‘ Rt -Téi ¢6 kich thuéc (775x480x325)mm
- - D06 day vé td: = 3mm

- Vat ligu ché tao tu: Nhwa composite
- Cép béo vé vo ti: IP55

Hinh 3.10. Ban vé chi tiér dién hinh ti diéu khién chiéu sang GPRS

Ngoai ra, hé théng quan Iy va van hanh chiéu sang bang GPRS ciing cho phép tich
hop thém cac ché d6 hoat dong da nhiém nhu:

— Tich hop két ndi camera quan sat giao théng, do dém mat d6 phuong tién luu thong,
dé diéu chinh ting giam d6 sang cua dén trén ting tuyén duong va diéu tiét mang

ludi giao thong;
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— Tich hop cam bién, két néi thiét bi canh béo, bao hiéu giao théng, ciru ho, cru nan
trén cac tuyén duong;

— Tich hop két ndi diéu khién bang quang céo, bang dién tir trén duong. - Hé théng phét
song wifi cong cong;

— Tich hop cong USB xac dién thoai, thiét bi dién di dong va xe dién cho ngudi tham

gia giao thong.
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Hinh 3.11. So dé nguyén Iy dau néi va bé tri thiét bj trong tii GPRS
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Ngoai mot s nhuoc diém co ban: (1) Thiét bi sir dung trong hé théng dé bi tac dong
boi thoi tiét x4u, gdy hu hong thiét bi, anh huong dén chét luong cua hé thdng; va (2)
Phu thugc phan 16n vao mang lugi vién thong, thdng tin lién lac hién hitu, thi hé théng
quan Iy va van hanh chiéu sang bang GPRS duoc danh gia twong dbi tét va pha hop véi

diéu kién hién tai ctua cac dé thi Viét Nam nho cac vu diém:

— Diéu khién dong mé dong dién tir xa mot cach dé dang;

— Thdng ké cac chi s6 hoat dong voi do chinh xac cao;

— Tinh trang hoat dong cua ta dugc theo doi 24/24;

— Chi sé tiéu thu dién, tién dién mdi thang duoc cap nhat lién tuc;

— Tu dién chiéu sang véi 2 16p cira co do an toan va tinh tham my cao;

— Céc linh kién trong tu duoc bé tri dung chuan. Dic biét ti dugc lap dat anten dé diéu
khién duoc tir xa qua mang GPRS;

— Tu c6 kha niang mé rong két ndi véi thiét bi diéu khién gan ¢ dén dé giam sat, diéu
khién t&i timg dén. ( Lap dat thém bo IDIM & dén, c6 thé giam sat va diéu khién hoat
dong té1 den);

— Tu c6 kha nang két ndi vai céc thiét bi dau cudi mé rong khac;

— Giam thoi gian quan ly van hanh, quan sét phat hién kip thoi cac su ¢ lién quan téi
ta diéu khién, gitp rt ngan thoi gian xa ly su ¢, giam thoi gian ghi chép cac théng
s ta diéu khién.
3.2.7.5. H¢ théng diéu khién chiéu sing trung tém Trilliant

Hé thdng chiéu sang thdng minh Trilliant 1a mot hé thong cac giai phap: (1) Cung
cap hiéu qua cac nén tang lam nhiém vu truyén théng quan trong, tiét kiém chi phi dau
tu; (2) Nén tang an toan dé cho phép chuyén dbi va hd tro cac dich vu caa thanh pho

thong minh; va (3) Ha tro nhiéu giai phap thong tin lién lac, tng dung va céng nghé véi

hé sinh thai toan cau cua cc ddi tac.
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Smart Cﬂ'y‘ .

Applications

Hinh 3.12. So d6 nguyén Iy dau néi va bé tri thiét bj trong tii GPRS
Hé thdng Trilliant bao gém cac thanh phan co ban sau day:

Try dén: Bao gdm bo dén LED, thiét bi két néi Trilliant Hybrid Wireless, cac cam
bién tich hop;

Mang truyén thdng: théng qua nén tang Truyén thong khong day Trilliant Hybrid
Wireless cho phép nguoi ding quan ly thiét bi chiéu sang duong phd voi kha nang
hién thi va kiém soat diéu khién theo thai gian thuc;

Trung tam diéu khién: Diéu khién truc tiép téi ting diém dén, diéu chinh do sang qua

chac nang Dimming va béo céo cac thong sb cua dén.
Cac vu diém cua hé thong Trilliant bao gom:

Tiét kiém ning luong, theo ddi va bao cao tinh hinh tiét kiém nang luong, su ¢ mat
dién;

Cung cép do sang on dinh, diéu tiét thoi gian tit md dén theo nhu cau st dung;

C6 thé giao tiép va diéu khién cac thiét bi két ndi mang ludi ha tang k¥ thuat khéc;

Téng chi phi van hanh, bao tri thap, can bang tai hé théng;

Nguoc lai, hé théng ciing ton tai hai nhuoc diém 16n: (1) M6 hinh két néi dugc nhiéu
hé thong ha tang khac nén dé bi tac dong, anh huong 1an nhau néu nhu khong duoc phan

cap, quan ly chat ch&; va (2) Doi hoi ngudn nhan lec duoc dao tao cao vé quan ly ky

thuat, quan ly van hanh.
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3.2.7.6. H¢ thong diéu khién chiéu sing trung taim Interact City - Signify

Interact City 1a mét y tuong cua Signify vé mot hé théng chiéu sang két néi cho
phép quan 1y, giam sat, va diéu khién tir xa tat ca cac thiét bi chiéu sang trén wng dung
va xac dinh sy ¢ thiét bi thdng qua canh bao sém. Hé théng hd tro toi wu qué trinh van
hanh thiét bi chiéu sang, tich hop véi cac phan mém khéc dé diéu khién dén, thu thap
dit liéu, hd tro xir Iy sy ¢ tai nan, va nhd vao cac dich vu dir liéu cd thé tao ra nhiéu kha

nang t6i wu hon dé gidp tiét kiém ngan sach va tang hiéu qua tai dau tu cho tuong lai.

Th diéu khién: N
+  Bgdiéu khién phéan khic N
¢ ModunRF

*  Router/modem

Thigt bi c3i d3t GSm t Phan mém quan ly
IS calGgraicy Pén duéng tich hop b digu khién (OLC)

Hinh 3.13. So d6 tong quan hé thong diéu khién chiéu sang trung tam Interact City
Hé thdng Interact City bao gom cac thanh phan chinh nhu sau:

— Tru dén: Bao gdm dén Philips tich hop thiét bi diéu khién OLC két néi véi bo thiét
bi tai tu diéu khién qua s6ng vo tuyén RF, c6 kha nang hoat dong doc lap khi tu diéu
khién khdng hoat dong;

— Mang truyén thong: Interact City RF 1a hé théng diéu khién khong day dya trén nén
trén cong nghé két ndi khong day dang mang mesh thé hé méi

— B6 phan diéu khién: mot bo CPU (may tinh dang nhing) va md dun vé tuyén s thiét
lap 1 dau 1a mang vo tuyén tan s6 dudi dudi 1GHz voi cac diém dén va dau kia 1a két

ndi vé trung tdm theo giao thic TCP/IP (mang 3G).

Hé théng Interact City cua Signify gip nhuoc diém lién quan dén doc quyén cong
nghé va phu thugc hoan toan vao hang san xuat. Bén canh do, dé trién khai hé théng nay
phai can mot von dau tu rat 16n dé nang cap hé thdng ha tang kg thuat chiéu sang va ha

tang vién thdng hién hiru, do d6 cong nghé nay chi méi ding lai & budc thi diém.
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Bén canh d6, do sir dung cac cdng nghé¢, thiét bi, va giao dién méi nén Interact City
cling mang lai mot s6 vu diém nhu: (1) Giup t6i wu hoa ning luwgng: hé théng chiéu sang
két ni thu thap cac dir liéu xu ly di liéu gidp ching ta biét dugc khu vuc nao khoéng co
ngudi khdng sir dung tir d6 s& giam duoc chi phi nang lwong chiéu sang va tan dung énh
sang ban ngay dé diéu chinh luong anh dén phu hop; (2) Giao dién phan mém quan ly
t6i uu va phan mém quan Iy ludng cong viéc hiéu qua; va (3) Quan ly céng tac bao tri

stra chira dé dang tir trung tam diéu hanh dén thuc dia théng qua phan mém di dong.

3.3. BAI HOC KINH NGHIEM VE QUAN LY TIEU THU NANG LUQNG
TRONG CHIEU SANG CONG CONG TREN THE GIOl

3.3.1. Thanh phé Copenhagen, Pan Mach

Pan Mach la quéc gia nam ¢ khu vuc Bac Au, c6 mot mua hé hau nhu “toan sang”
va mot mua doéng hau nhu “t6i den”. Vi dic diém nay thiét ké chiéu sang cong cong
nhu 12 mot co hoi dé thu hit cac hoat dong vé dém cia cu dan. Céc y tuong thiét ké
chiéu sang dic biét twong tng véi nhiéu hoat dong vé dém da duogc trién khai, chuyén
d6i va ap dung cho nhiéu khu vuc trong thanh phé Copenhagen trong nhimng nim vira
qua. Su “thay 40” cho thanh phé Copenhagen vé dém da mang lai hiéu qua tich cuc tuc
thi, dua Copenhagen trg thanh thanh phd dang séng va 1am viéc xép thu 3 trén thé gisi
va diéu kién an toan vé dém bac nhat & Chau Au. Thoi gian chiéu sang vé dém duoc
tang 1én dang ké, dac biét 1a vao cac thang mua dong. Tuy nhién, sau qua trinh “thay
40” nay thi yéu cau vé quan Iy tiéu thy nang luong cho hé thong chiéu sang céng cong

duoc dua ra dé ban luan.

M6t trung tdm quan Iy hiéu qua st dung ning lwong caa thanh phé duoc thanh l1ap
cd tén 1a Trung tam Copenhagen Vvé st dung ning luong hiéu qua (C2E2), duoc tai tro
bai Chinh phit Pan Mach dudi sy hd tro cia UNDP. Trung tam chiu trach nhiém quan
ly tiéu thy ning luong cua toan thanh phd, trong d6 bao gom pham vi tiéu thy ning
lwong cua hé théng chiéu sang cong cong; dong thoi hd tro Pan Mach thyuc hién muc
tiéu cat giam tiéu thu nang lwong, cai thién gap do6i hiéu qua sir dung ning luong huéng
dén muc tiéu can bang ning lwong vao nim 2030. Nho trién khai hé thong quan 1y tiéu
thu nang luong phu hop, két hop vai hé thong diéu khién va quan 1y d6 thi théng minh,

Copenhagen da cai thién hiéu qua st dung nang luong va tré thanh mot trong 10 thanh
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phd str dung ning lwong hiéu qua nhat trén thé gisi va dang tién dan dén muc tiéu “tha

d6 can bang carbon dau tién trén thé gisi” vao nim 2025%.

|

Hinh 3.15. Bén duwong tich hop diéu khién cuong dg séng, cam bién chuyén déng,

giam sat van hanh bang wifi, tw cung cdp dién bang nguon ndng lirong mdt troi

20 Nasdaq Online (2023) “The World’s 10 Most Energy Efficient Cities”. Truy cap truc tuyén tai dia chi:
https://www.nasdag.com/articles/the-worlds-10-most-energy-efficient-cities-2014-07-09 (truy cap 30/3/2023).
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Hinh 3.16. Hé thang chiéu sang bao hiéu giao thong ldap ddt dm dwong ¢ thu dé

Copenhagen, Dan Mach

Béo co cuia C2E2 cho thay viéc thay thé deén hoi thity ngan truyén théng bang dén
di-6t phat quang (LED), tng dung céc hé thong quan Iy tiéu thu nang luong, hé thong
phat dién nang luong tai tao, hé thong luu trit nang luong, va hé théng diéu khién va
quan 1y d6 thi thong minh da gitp Copenhagen cit giam khoang 150.000 tin CO2 mdi
nam cho hé théng chiéu sang d6 thi2l. Ngoai ra, viéc trién khai hé thong thay do6i cuong
d6 sang (dimming) két hop cam bién chuyén dong tich hop trén dén giao thong (xem
Hinh 3.15), va thay thé dén giao thong truyén thong bang dén 4m mit duong hoat dong
bang ning lugng miat troi cling gitp Copenhagen tiét kiém dang ké chi phi vong doi cua
hé thong chiéu sang do thi (xem Hinh 3.16).

3.3.2. Thanh phé Berlin, Pic

Budgc khoi diém chinh thic cong cudc thay thé dén dién ra vao nam 2007, khi
Thuong vién - co quan quan ly caa Berlin, bat dau tranh luan ring dén khi dét khdng
hiéu qua, dat tién va 6 nhiém khong khi. Nguoi ta lo ngai rang Berlin dang loai bé khdng
chi di san cdng nghiép cua thanh phé ma con ca mot phan co so ha ting dang hoat dong,
quy md cia né khong noi ndo co trén thé gigi. Ap luc ndy budée Thuong vién phai du
phong chuyén d6i 3.300 chiéc dén trén khap Berlin. Nghi quyét dugc théng qua vao
nam 2022 di wu tién dic biét cho viéc trao doi dén — viéc thay thé ching chi can bao

gom cac dén LED hién dai gan trén cac cot dén tron.

21 Jyoti Prasad Painuly (2015) “Energy Efficiency in the City of Copenhagen”. Presentation on the SE4ALL
Energy Efficiency Forum on Cities Toyama and Tokyo. October 28-30, 2015
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Hinh 3.17. Pén khi dot trén dwong pho Berlin, Duc

Theo s liéu chinh thirc, viéc chuyén sang sir dung dén LED s& cat giam 9.200 tan
Iwgng khi thai carbon dioxide cua thanh phé va tiét kiém khoang 25 triéu USD mdi nam.
Sau khi nhanh chéng dugc chap thuan, chuong trinh tai trang bi ciia Thuong vién bat
dau vao nam 2011, thanh phd da nd lyc chuyén doi chling sang céc giai phap thay thé
dén LED, voi trung binh 2.000 chiéc dén duoc chuyén doi hang nam, s& phai mat thém

10 nam nita dé hoan thanh viéc dai tu.

Ngoai viéc tiéu thu it dién niang hon, dén LED c6 thé dugc tich hop vao cac hé thong
mang chiéu sang théng minh, cho phép kiém soét tir xa va tinh chinh d6 sang, tham chi
1a diéu chinh mau sac, tao ra khong gian d thi linh hoat va hiéu qua, anh sang LED c6
thé duoc diéu chinh dé tao ra khong gian d6 thi da dang va linh hoat, tir viéc thay doi
anh sang duong phd theo thoi gian dén viéc tao ra cac su kién anh sang dic biét nhu hoi

cho, I hoi anh sang, hay biéu dién nghé thuat anh sang, v.v....

Gidng nhu nhiéu thanh phd 16n & chau Au, Berlin rat coi trong viéc sir dung niang
lwgng hop ly. Thanh phé gan day da thay thé mot sé hé thong chiéu sang duoc trang bi
dén thay ngan 250W ¢ tudi doi khoang 40 nim bang hang nghin bo dén FURYO duoc
trang bi dén Cosmopolis 90W. Dong FURYO la giai phap hoan chinh nhat ma Schréder
cung cap vé mat tiét kiém nang luong, duy tri hiéu suit va giam luong vat liéu sir dung

trong san xuat.
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* Savings in kWh/year: 676,500
* Savings in tonnes of CO2 [year”: 406
* Savings in €/year"’: 101,475
® Savings in materials used: +/- 50%
* Quantity of mercury saved in mg/lamp: 36.4
» Energy efficiency (W/m? [ cd/m?)
old: 0.88 / new equipment: 0.34
* Average luminance level (cd/m?)
old: 0.86 / new equipment: 0.85

" 6oogr CO2/kWh
kWh=0.15 €

FURYO ‘ THE GREEN LIGHT

Hinh 3.19. Pén FURYO, gidi phap cdi tién hiéu qua cua thanh phé Berlin, Pirc

Tai trung tam khu dan cu cua Berlin, AMARYLLIS la b den két hop anh sang hiéu

qua Vai Viéc tao ra bau khéng khi xung quanh c6 thé chiéu sang truc tiép hoac gian tiép.
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Hinh 3.20. Bén AMARYLLIS st dung ¢ cong Vién, 16 di bé va khu dan cu
3.3.3. Thanh phé Los Angeles, Hoa Ky

Thanh phé Los Angeles o California la mot trong nhitng thanh phé dan dau toan cau
vé su bén viing, chiéu sang dudng phé 1a mét trong nhimg linh vuc dich vu dé thi c6
tinh bén viing dd dugc dua vao trong cach tiép can nay. La thanh phd dong dan nhét
bang California, Los Angeles la thanh phd Ion thir hai vé mang lugi chiéu sang duong
d6 thi & Hoa Ky, sau thanh pho New York.

Hinh 3.21. Hé thang chiéu sang tai Los Angeles vé dém
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V4o cudi nhitng nam 2000, Thanh phd Los Angeles nhan thay rang viéc diéu hanh
hé thdng cdng cong cua thanh phé dich vu chiéu sang bang dén dudng thong thuong rat
tén kém do dién qué cao tiéu dung, véi nhitng tac dong tiéu cuc to 16n dén moi truong
can duoc giai quyét. Vi thé, vao nim 2008, mang ludi chiéu sang cdng cong Los Angeles
bao gdm 209.000 dén dudng, duoc tidu thu khoang 197 gigawatt gio (GWh) dién, V4i
chi phi ning luong 18n téi 15 triéu USD mdi nam. Sau d6, Cuc Chiéu sang dudng phé -
mot trong nam Cuyc tai S& Cong trinh Céng cong tai Thanh phd Los Angeles, di tim
kiém mat cach toan dién giai phap dé giai quyét nhitng thach thirc nay. Chinh quyén dia
phuong chinh thic khai dong mot du an 16n vao nam 2009, mang tén “Chiéu sang
dwong phé LED Chwong trinh Néing lwong va Hiéu quda (Chwong trinh Bén dwong
Xanh)” nham cai thién hé thong dén dudng cua thanh phd vai cac thiét bi chiéu sang

LED tiét kiém ning luong ciing nhu trién khai hé théng giam sét tir xa%.
3.3.3.1. Giai doan diu tién: Dw dn trang bi thém dén LED

Trong giai doan lap ké hoach dau tién, dé theo dudi tham vong trg thanh qudc gia
dan dau vé khi hau, Thanh phd Los Angeles di quyét dinh nging str dung dén duong
truyén thong va thay bang cac dén c6 cong nghé hién dai hon cho hé théng chiéu séang
cdng cong. Sau khi xem xét day du cac cong nghé, cong nghé LED duoc lya chon thay
vi cdng nghé cam ng véi tin tudng rang LED sé 1a giai phép tiét kiém chi phi nhat véi

hiéu qua tiét kiém nang luong 14 tét nhat.

Thang 2 nam 2009, Thanh phd Los Angeles chinh thic trién khai Chuong trinh Bén
duong Xanh. Hon 140.000 dén duong duoc thay thé bang dén LED hiéu suét cao, thu
hit sy chl y 6n vi day 1a dy an thay thé dén duong 16n nhat timg duoc 18n ké hoach.
Khi bat dau dy an, dén LED cha yéu thay thé dén cao 4p, dén hoi natri, tiép theo 1a dén
halogen kim loai, dén hoi thuy ngan va ca dén soi dét cobrahead & giai doan sau. Tuy
nhién sau do, do su phét trién nhanh chéng cua cong nghé LED, Cuc quyét dinh danh
gia lai hiéu qua cua dy an do lo ngai vé suat dau tu ngay cang giam caa cong nghé LED.
Dén thang 6 nam 2012, Los Angeles chinh thtrc hoan thanh giai doan mot véi 141.089

bo dén LED duoc lap dat. Poi ngii lap dat da co kinh nghiém, tré nén quen thudc hon

22 Salehi, P. (2019) “Los Angeles, United States of America. From pioneer to leader: deployment of smart LED-
based municipal street lighting”. ICLEI Case Study, June 2018.
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véi cong nghé LED nén toc d6 lap dit ngay cang nhanh. Cac bo dén duoc lap dat da dap
ing hodc vuot mirc d6 chiéu sang trude do, tuan theo cac tidu chuan chiéu sang tién tién
va giam dang ké 6 nhiém anh sang trong thanh phd. Bén canh d6, mot hé thong giam sat
tir xa dd dugc trién khai nham thu thap va bao cdo tap trung dit liéu hiéu suat thoi gian
thue cho ting bo dén LED; dong thoi dé theo ddi chirc nang van hanh va I8i caa thiét

bi, va dé dong bo hoa dir liéu thoi gian thue duoc thu thap véi cac 1énh cong tac bao tri.

Chua ding lai & d6, Cuc xéac dinh thiéu hé thong (GPS) 1a mét thiéu sot. Vi vay,
Cuc bat dau tim kiém mot phuong an hiéu qua hon dé cé thé cung cap cac phan tich chat
lwgng cao hon nham giam sét va quan ly mang ludi chiéu sang cong cong tir xa tét hon.
Tat ca nhitng giai phap nay da mang lai hiéu qua vo cing bat ngo cho Chinh quyén
Thanh phé tai thoi diém do.

3.3.3.2. Giai dogn thir hai: Hé thong théng minh két noi song song hé thong chiéu
sang dwong phé

Pén dau nim 2015, Thanh phd da c6 thé diéu khién tir xa khoang 50.000 trong sé
160.000 dén duong LED duoc lap mai théng qua hé thdng duoc lap dat va hé thdng
giam sét tir xa. Giai doan thir hai, dugc cong bd vao thang 4 nam 2015, nham muc dich
trang bi thém phan con lai cua dén duong bang céc thiét bi LED va cho phép Thanh phé
giam sat va diéu khién tat ca dén duong LED tir xa thong qua maot hé théng tinh vi, va
yéu cau ich hop hé théng thong minh vao dén chiéu sang, can dam bao céc yéu t6 sau:
(1) Phong diéu khién, giam sét hé thng chiéu sang tir xa ting cuong kha ning bat, tat
dén, diéu chinh do séang cua tirng bo dén LED cung cap mirc d6 chiéu sang can thiét cho
toan thanh phé, (2) Thu thap va phan tich di liéu tir dén LED dé nang cao chit luong
cung cap dich vu. Trai qua qua trinh phan tich ti mi cac hé théng va cong nghé hién co
duoc cung cap bai nhiéu nha san xuat khac nhau, Thanh phd da chon nén tang quan ly
chiéu sang cong cong thong minh do Signify (lac d6 1a Philips Lighting) thiét ké cho hé
théng chiéu sang cong cong. Nén tang nay bao gdm mot hé thong xuwong séng va cac
cam bién thdng minh duéi dang chip duoc gin vao cac thiét bi LED dé két néi qua mot
mang di dong. Tir goc d6 bao mat, nén tang nay c6 do an toan cao vi cac chip duoc st
dung c6 “cdp mi héa”. Hon nita, hé thdng hoat dong trén mang di dong thay vi mang

cuc bo. Thong thudng diéu ndy s& gilp giam nguy co hacker truy cap vao hé thong va
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thdng tin. Cuc da trién khai nén ting nay vao nam 2015, lap dat chip trén tat ca cac dén

LED khéng néi mang. 15.000 chip da duoc dua vao d6 dac trong cliing nim;

Mic du céc chip hién duoc cai dit déu do Signify san xuat, nhung cac cong nghé
“xuong song” khong phai 1a doc quyén va con cho phép sir dung cam bién tir cac nha
san xuat khac. Nén tang méi truyén dir lidu dén hé thong bao tri va cung cip thdng tin
dé nhan vién Ién lich trién khai cong viéc va tao bao céo. Céc van dé duoc bao céo ngay
lap tirc. Hon thé nira, hé théng do murc st dung kilowatt gior chinh xac cho tirng thiét bi,
tao ra hinh anh c6 d6 phan giai cao vé dién thuc té tiéu thu tat ca céc thiét bi LED. Diéu
nay gitp c6 dugc cai nhin tong quan chinh xéac vé tiét kiém niang luong trong mang ludi

chiéu sang céng cong;

Muc tiéu khac khi khoi dong giai doan hai cua du an la trang bi thém 80.000 dén
duong con lai bang dén LED. Diéu nay kho khin hon mot chit so véi giai doan dau tién
vi Cuc can trang bi thém 400 kiéu dang khac nhau. cac vat dung trang tri xung quanh
thanh phé. Du an trang bi thém giai doan hai dang duoc tién hanh tét va Cuc duy kién
hoan thanh vao nam 2021. Pén lic d6, Los Angeles c6 thé la thanh phd duy nhét trén

thé gisi da chuyén doi tat ca cac thiét bj chiéu sang sang dén LED;

Hon nira, ké tir nim 2016 va phu hop vai sang kién chiéu sang duong phd duoc két
ndi thdng minh, Cuc di bt dau thay thé cot cii voi cot théng minh, nhu mot phan cua
céch tiép can thanh phd théng minh. Cac cam bién théng minh khéc (chang han nhu cam
bién tiéng on) cling c6 thé dugc dugc lap dat trén cac cot ndy, tao ra doanh thu bang
cach cho c&c nha cung cap dich vu dién thoai di dong thué chung, diéu nay ciing s& gilp
cai thién phu s6ng mang dién thoai di dong trén toan thanh phd. Thém vao d6, Thanh
phd da trién khai chuong trinh 1ap dat hé thong dién, tram sac xe (EV) gan vao cot dén
duong. Cho dén nay, hon 100 tram sac EV da duoc thiét 1ap. (Xem Hinh 1.48)

3.3.3.3. Tdc dong tong thé va két qua dat dwgc

Hai giai doan ndy di ning cao chat luong dich vu chiéu sang duong phé caa thanh
phd dong thai giam thiéu mic d6 6 nhiém anh sang, tiéu thu ning luong, phat thai khi
nha kinh va chi phi lién quan dén chiéu sang cong cong cia Thanh phd. Bong thoi cai

thién viéc lién két sir dung ning luong va bao tri mang ludi & Los Angeles
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Hinh 3.22. Puong phé Los Angeles sau khi cdi tao hé thong chiéu sang céng céng

S6 liéu thong ké nam 2018 cho thay Thanh phé cat giam duoc dén 65.358 MTCO:
mdi nidm, twong dwong véi viéc cat giam hon 10.000 6 to tham gia giao thong trén duong
& Hoa Ky. Loi tic dau tu (ROI) rat cao dé chizng minh sy thanh céng caa Chuong trinh.
Truéc khi thuc hién du 4n, bao cdo hang nam cua Cuc hoa don tién dién Ién toi khoang
15 trigu USD cho chi phi dén duong. Sau khi hoan thanh chwong trinh, hang nim Thanh
phd tiét kiem duoc téi 110,45 GWh dién nang tiéu thy, tuong duong véi 9.816.649 USD
mdi nam (trong dwong muc cit giam 65% chi phi dién niang). Ngoai ra, viéc trién khai
sang kién ciing giup Thanh phé tiét kiém hon 2,5 triéu USD chi phi bao tri hang nim

cho hé thong chiéu sang cong cong.

3.3.4. Kinh nghiém tir mgt s6 thanh phé khéac trén thé gioi

— Thanh phé Delft (Ha Lan) tiéu tén khoang 310 triéu Euro hang nam cho chiéu séang
duong phé, thanh phd dat myc tiéu trung hoa nang lwgng hoan toan vio nim 20502,
Pai hoc Cong nghé Delft da nghién cau trién khai hé thong chiéu sang théng minh
cua Tvilight dé cat giam tiéu thu nang luong hang ngay. Giai phap cho phép giam
80% quang thong dén duong khi khong cé nguoi luu thong va tang 1€n 100% ngay
khi cam bién phét hién sy hién dién caa nguoi luu thong. Nho d6, hé thdng cat giam
dugc 50% tong chi phi van hanh va bao tri, dong thoi tiét kiém xap xi 80% dién ning

st dung;

23 Looney, B. Full Report — BP Statistical Review of World Energy 2020; BP: London, UK, 2020.
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— Hé thdng chiéu sang my thuat cho tda an thanh phé Lyon va mot sé cdy cau nhu
Mulatiere, La Feuillée, Raymond Barre va Passerelle de la Paix. Giai phap tap trung
VAo Viéc cit giam tiéu thu nang luong bang cach thay thé dén truyén théng bang céc
loai dén tién tién mai, kiém soat quang théng va quang hiéu caa dén, cha trong mo
phong va tang cudng bao tri dinh ky cho hé thong.

— Thay ddi kich ban chiéu sang cho 1000 bong dén LED thudc khu dan cu Montchat
(Phap): Déi vai céac truc duong chinh, cac dén duoc lap trinh dé hoat dong tir 22:00
dén 5:00 sang; trong do, cong sut va quang thong dén s& duogc diéu chinh giam khi
khong c6 nguoi va tang khi ¢6 phuong tién di qua. Trén nhirng con duong nho hon,
deén duoc lap trinh dé mé khi c6 phuong tién giao thong va tat khi khong c6 nguoi.
Giai phéap twong ty da duoc 4p dung cho khu cdng nghiép & phia bic Limoges. V6i

giai phap nay, dién nang ti€u thu giam hon 80% so v&i muc binh thuong.

Hinh 3.23. Hé thong den chiéu sang théng minh tai khu dédn cir Montchat, Phap

— Tai Phap, theo thdng ké caa Co quan quéan 1y nang lugng va méi truong (Ademe), hé
théng chiéu sang cong cong tiéu thy hon 56 TWh (Teta Watt gio) mdi nim, twong
duong 12% luong dién nang tiéu thy hang nam. Dé giam chi phi niang lwong nay, mot
s6 cong ty Phap da phat trién cac hop diéu khién tu dong gan truc tiép vao dén duong.

Nho hop kiém soat nay, cuong do cua dén duong duge didu chinh giam xubng 10%
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vao ban dém va ty dong bat lai khi phat hién c6 chuyén dong nhu ngudi di bo, xe dap,
xe tai hoic 6 t6. Ddi v6i cac phuong tién dugc trang bi dén pha, cudong d6 chiéu sang
cua den duong cling giam.

— Tai Thanh phé Buenos Aires, Argentina: Dan s6 thanh phd Buenos Aires ting truéng
6 nghia 1a mirc tiéu thu niang lugng va luong khi thai CO; ting, din dén tang chi phi
ning lugng va mic d6 6 nhidm anh sang. Thanh phé Buenos Aires da thuc hién giai
phap thu thap dix liéu tir chiéu sang duong phd, quan ly chat thai va dén giao thong
va thuc hién phan tich, xa ly di liéu. Hé thdng trung tam cho phép giam sat, chuyén
do6i va tiét giam cong suat ting diém sang trong hé thong tir trung tam, t6i wu hoa
muc tiéu thu nang lwong trong khi tao diéu kién an toan cho ca phuong tién va nguoi
luu thong. Dy &n khong chi gidp chinh pha giam hon 50% murc st dung dién ma con

gop phan bao vé méi truong, vi s& tranh duogc luong phat thai 23.600 tin CO..
3.3.5. Bai hoc kinh nghiém rut ra tir cac quéc gia trén thé giGi

Qua nhiéu ké hoach dugc dé ra va thyc hién, nhin chung két qua tir cac québc gia
trén thé gisi da dat dugc muc tiéu st dung hiéu qua va tiét kiém niang luong trong linh
vuc chiéu sang cong cong. Céac qudc gia khdng ngirng ap dung khoa hoc cdng nghé vao
linh vyc ndy nham muc dich chiéu sang hiéu qua, cat giam nang luong tiéu thy va dac
biét 1a kiém soat duoc ngudn ning lugng tiéu thu. Mot s6 kinh nghiém ciing nhu phuong

phap duoc céc qudc gia trén thé gisi da va dang ap dung:

— T chirc quy hoach chiéu sang méi bao gém phét trién bén virng va chiéu sang théng
minh theo nhiéu cach khac nhau.

— Hé thdng dén chiéu sang cong duoc chuyén doi tir dén HPS (High Pressure Sodium)
cao 4p Sodium hay dén cao ap Natri thanh dén LED véi céc ly do: tiéu tén it ning
lugng, tudi tho cao, giam luong khi thai CO;, chi phi van hanh, duy tu va bao tri thap.

— Giam bét dién ning tiéu thu bang cach thay thé ngudn dién truyén thong bang ngudn
nang luong tai tao, giam mic do chiéu sang & mot s6 khu vue nhung van dam bao an
toan va tham my do thi.

— Ap dung mé hinh d6 thi théng minh va cong nghé khoa hoc ky thuat tién tién vao
cong tac diéu khién, quan Iy, va van hanh nham tu dong hoa chu dong viéc cat giam
tiéu thu ning luong, diéu chinh cuong d6 anh sang phu hop véi nhu cau sir dung, va

t6i wu hoa chi phi van hanh, bao tri va bao dudng cua hé théng. Quan ly tap trung tir
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trung tdm cho phép diéu khién, giam sat dén ting thiét bi... Kinh nghiém quéc té cho
thiy viéc ap dung cac chirc ning thong minh nhu hé thdng diéu khién théng minh va
giam do sang co thé gidp tiét kiem 15%- 20% hon so véi chi cai tao dén LED.

— Xay dung lich trinh chiéu sang c6 tinh dén viéc sir dung, theo thoi gian, theo mua va
theo nhu cau str dung nham cat giam tiéu ty ning luong khi khdng c6 yéu cau.

— Xay dung céac co quan, trung tdm quan ly sir dung nang lwong, giam sat tinh hinh tiéu
thu, tir d6 dé xuit va trién khai cac chinh sdch méi dé kip thoi cét giam ning luong

va 6n dinh hé théng chiéu sang cong cong nhung van dam bao yéu cau st dung.

3.4. BAI HQC KINH NGHIEM VE QUAN LY TIEU THU NANG LUQNG
TRONG CHIEU SANG CONG CONG TAI VIET NAM

Quan ly tiéu thy nang lugng trong chiéu sang céng cong da duoc quan tam, dua vao
quy dinh tir Nghi dinh s6 79/2009/NB-CP ngay 28/09/2009 cua Chinh pha vé Quan ly
chiéu sang d6 thi; dwoc nhic lai trong hau hét cac van ban quy pham phap luat quan
trong nhu Nghi dinh 21/2011/ND-CP ngay 29/03/2011, Nghi dinh sé 32/2019/ND-CP
ngay 10/04/2019, Nghi dinh 35/2023/ND-CP ngay 20/06/2023, Quyét dinh s6 1874/QD-
TTg ngay 11/10/2010, Quyét dinh sé6 280/QP-TTg ngay 13/03/2019, Quyét dinh s6
1677/QD-BXD ngay 30/12/2020, va méi day 1a Chi thi s 16/CT-TTg ngay 04/05/2016,
Nghi quyét s6 55-NQ/TW ngay 11/02/2020, va Chi thi s6 20/CT-TTg ngay 08/06/2023.
Dich vu chiéu sang d6 thi 1a dich vu co ban d6i véi doi sdng Kinh té, xa hoi cia dat nuéc,
cong dong dan cu; dich vu ndy duoc Nghi dinh sé 32/2019/ND-CP ngay 10/04/2019 xé4c
dinh I1a dich vu sy nghiép cong st dung ngan sach Nha nuéc. Tuy nhién, do nhiéu nguyén
nhan khéch quan va chua quan khién cho hoat dong quan 1y tiéu thu ning luong trong
chiéu sang cong cong o nude ta chua thuc su hiéu qua. Cac chuyén gia di chi ra mot s6

nguyén nhan nhu sau?*;

— Viéc 4p dung cac vian ban quy pham phap luat vé quan Iy tiéu thu nang lugng trong
chiéu sang cong cong va dau tu khong thdng nhét tai cac dia phuong do hiéu sai, hiéu
nham, hiéu khdng rd nghia, ¢ tinh bo qua, 4p dung qua loa hinh thuc, v.v... dd dan

dén tinh trang thiéu hut thiét bi, cham trién khai, thiét bi khong dam bao tiéu chuan,

2¢PGS. TS. Nguyén Hong Tién (2023) “Quan Iy chiéu sang do thi: Co hoi, kho khin, va thach thirc”. Tap chi Ning
lugng va Cudc song, thang 05/2023.
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V.v... 1am can trg qua trinh thuc thi dudng 16i va chinh sach cia Pang va Nha nuéc
trong linh vuc sir dung ning luong hiéu qua ddi véi chiéu sang cong cong;

Ngudn ngan sach han ché, co s¢ ha tang phat trién chua dong b, tham chi c6 noi con
chua phat trién dan dén khéng thé trién khai cac wng dung khoa hoc c6ng nghé mai
cho hé théng chiéu sang céng cong tai cac dia phuong;

Hau hét cac dia phuong chwa 1ap quy hoach téng thé chiéu sang d6 thi, hodc chi c6
noi dung quy hoach chiéu sang trong d6 an quy hoach dé thi. Vi thé nén khéng c6 ké
hoach dau tu trung han, dai han dé c6 danh muc dau tu, ngudn vén dau tu, ma chi 6
ké hoach hang niam, vi thé khdng chi dong dugc vé ké hoach dau tu phat trién, khi
trién khai thyc hién cac cong trinh chiéu sang do thi chi giai quyét duoc yéu cau sir
dung tam thoi, chua mang tinh chién lugc, 1au dai va bén viing;

Sy chénh léch vé trinh d6 khoa hoc cong nghé va ngudn nhan luc ciing 13 nguyén
nhan can trd qua trinh chuyén doi cong nghé chiéu sang & cac dija phuong; din dén
téc d6 chuyén doi tir cong nghé chiéu sang truyén théng sang cong nghé mai tiét kiem
nang luong, va tée do trién khai 4p dung cdng nghé quan 1y tiéu thu niang luong trong
chiéu sang cua cac Thanh phd 16n thi rat nhanh, nguoc lai lai rat cham, hoic chua
trién khai d6i véi cac d6 thi nho, 1¢;

Co ché, chinh séch con nhiéu bat cap, chua théng nhat, chwa dong bo dan dén téc do
va hiéu qua dau tu phat trién linh vuc chiéu sang d6 thi chua cao, cac du an con manh
man, nho 1é do ngan sach nha nudc con han ché. Bén canh do, viéc 4p dung cac cong
nghé str dung nang lugng hiéu qua va tiét kiem mai ciing gap mot s6 vudng mac lién
quan dén quy chuan, tiéu chuan 4p dung, quy dinh cia Nha nuéc vé dau tu, dinh muc
gi4, thué suat, v.v... dan dén hiéu qua dau tu chua cao, hoac khong thé dau tu;

Viéc phan cap thyc hién quan Iy chiéu sang d6 thi chua duoc tuan thu ¢ nhiéu
tinh/thanh, hién nay chi méi c6 27/63 tinh/thanh phé da ban hanh quy dinh vé quan
ly hé thdng chiéu sang d6 thi; nhung qué trinh thuc hién chua thuc sy nghiém tic do
thiéu co ché giam sat, kiém tra;

Viéc xay dyng co s& dir liéu vé chiéu sang d6 thi phuc vu cong tac quan ly chiéu sang
tai dia phuong noi riéng, va quan ly cip Bo ndi chung con nhiéu bét cap, chwa théng
nhét cac tiéu chi va cach xac dinh cac chi tiéu. Do d6 cho dén nay van chua c6 mot

hé thdng co so dir liéu vé chiéu sang thong nhat.
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— Do chua xay dung duoc hé théng co so dir liéu day du vé chiéu sang do thi nén ciing
chua c6 hé théng quan ly tap trung vé co s dir liéu tiéu thu ning lwong trong chiéu
sang cdng cong. Hién nay, co quan quan 1y dia phuong vé chiéu sang cong cong chi
nam duoc sb liéu tiéu thu thdng qua s6 liéu dién ning tiéu thu do dién luc dia phuong
cung cap, chix hoan toan khdng cé bo phan thu thap dir liéu day da. Tham chi, sé liéu
dién ning tiéu thu cua hé thdng chiéu sang cong cong ciing chi ding lai & mic théng
ké, béo cao tai dién luc dia phwong chir khdng c6 bd phan tong hop day du va thuong
xuyén sb liéu cua toan qudc néu khdng cé cac yéu cau thuc hién dac biét.

— Hé thdng quy chuan, tiéu chuan vé thiét bi chiéu sang va hé théng quan 1y tiéu thu
nang lugng trong chiéu sang ciing di bude dau dugc nghién ctu va ban hanh, nhung
van con cham so véi toe do phat trién cua khoa hoc, céng nghé. Tiéu chuan ky thuat
cho cdng nghé cii chua kip ban hanh thi céng nghé méi da dugc phét trién. Va thyuc
té 1a hién nay Viét Nam van chua c6 quy chuan ki thuat quéc gia vé thiét b chiéu
sang LED nén chua thé dua san pham nay vao danh muc quan ly, vi thé rat kho dé
diéu chinh cac dinh muc kinh té, ki thuat, dinh mac du todn cho céc du 4n dau tu,

phét trién hé thong chiéu sang cong cong.

Mic du vay, mot s6 dja phuong ciing di linh hoat, chi dong dé trién khai cac chuong
trinh hanh dong, cac dé an dau tu phat trién, cai tao hé théng chiéu sang cong cong tai
dia phwong. Trong qua trinh trién khai, cac dja phuong ciing da thu dugc mét sb bai hoc
kinh nghiém.

3.4.1. Thanh phé Pa Ning

Cin ctr Nghi dinh sé 79/2009/ND-CP ngay 28/09/2009 cia Chinh phu vé Quan ly
chiéu sang d6 thi va Nghi dinh sé 14/2014/ND-CP ngay 26/02/2014 cua Chinh phu vé
quy dinh chi tiét thi hanh Luat dién lyc vé an toan dién, Uy ban nhan dan Thanh phé Pa
Ning d3 lién tiép ban hanh cac vin ban quy pham phap luat: (1) Quyét dinh s6 4335/Qb-
UBND ngay 08/08/2017 ban hanh Chuong trinh phat trién hé thong dién chiéu sang
cdng cong Thanh phd Pa Ning dén nam 2020, tim nhin 2030; (2) Quyét dinh s6
14/2018/QD-UBND ngay 19/03/2018 Quyét dinh ban hanh Quy dinh vé& quan ly, van
hanh hé théng dién chiéu sang cong cong trén dia ban Thanh phd Pa Néng; va (3) Quyét
dinh s6 1314/QD-UBND ngay 26/03/2019 Quyét dinh vé viéc phé duyét Quy hoach

chiéu sang do thi Thanh phd Pa Nang dén nim 2030, tim nhin dén nam 2050 (chuyén
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nganh ha ting k¥ thuat). Cac vin ban trén 12 tién dé quan trong dé Thanh phé Pa Ning

c¢6 budc chuyén minh quyét liét trong van hanh hé théng chiéu sang céng cong.

Thanh phé Pa Ning 1a mét trong ba thanh phé dau tién trong ca nudce ban hanh
Chuong trinh phat trién hé théng dién chiéu sang cong cong cho Thanh phé va lap quy
hoach hoan chinh hé thdng chiéu sang d6 thi toan thanh phd. Pay ciing 14 dja phuwong
dau tién trong ca nudéc trién khai tng dung mé hinh hé thong diéu khién chiéu sang cong
cong tap trung tir rit som va da xay dung thanh cong Trung tdm giam sat diéu khién
dién chiéu sang cong cong. Pay 1a mot budc phat trién 16n, mot trong nhitng thanh té
quan trong trong cong cudc xay dung do thi thdng minh caa Thanh phé Pa Nang. Piéu
nay thé hién sy quan tdm rat dic biét caa Chinh quyén thanh phé trong van dé ting
cudng sir dung niang luong hiéu qua va tiét kiém, ang pho bién do6i khi hau, tiét kiem

ngan sach nha nudc va bao vé méi trudng cua Thanh phé.

Chién lugc xuyén sudt cua Thanh phd thé hién rd quan diém va muc tiéu nhat quan:
“Phat trién chiéu sang cong cong thanh phd Pa Ning dén nam 2020, tim nhin dén nim
2030 ... tirmg budc hién dai hoa, nang cao hiéu qua hoat dong, chat lugng chiéu sang d6
thi; d6i mgi cong nghé, sir dung ning lugng mai, tai tao, an toan trong chiéu sang do thi
nham tiét kiém dién ning,...”%. Trén co s& d6, cac muc tiéu cu thé duoc dit ra voi cac
chi tiéu rat quyét liét va c6 phan liéu linh tai thoi diém d6 nhu dén nam 2020, Thanh
phd phan dau thi diém khoang 5 — 10% cdng trinh chiéu sang str dung dén ning lugng
mat troi dat tiéu chuan va xay dyng trung tam diéu khién chiéu sang cong cong diéu
khién dén it nhat 50% s lwong ta chiéu sang hién co; dén nam 2030, 100% cong trinh
giao thdng, khéng gian cong cong sir dung cac san pham chiéu sang hiéu suét cao, tiét
kiém dién; trong d6 phan dau tir 30% dén 50% cdng trinh sir dung nang lwgng mat troi

dat tiéu chuan va 100% ta chiéu sang dugc diéu khién tap trung tai trung tdm diéu khién.

Tuy nhién, thuc té da chirng minh cho sy quyét tam caia Chinh quyén va nhan dan
Thanh phé. Dy an thi diém thay thé hé thong dén chiéu sang céng cong bang dén LED
dau tién caa Thanh phé da dat hiéu qua vuot mong doi. Theo d6, quy mo thay thé 2.877
bo dén LED va 33 bo dén pha LED; kinh phi dau tu hon 39,6 ti ddng mang lai hiéu qua

2 Quyét dinh s6 4335/QD-UBND ngay 08/08/2017 ban hanh Chuong trinh phat trién h¢ thong dién chiéu sang
cong cong Thanh phé Pa Nang dén nam 2020, tam nhin 2030. Uy ban Nhan dan thanh phé Da Ning, 2017.
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cao khéng chi vé mit tiét kiém nang lugng, ma con hiéu qua vé nang cao niang luc quan
ly, kinh té, canh quan d6 thi®®. Trén co s& d6, trong sudt giai doan tir 2017 dén nay,
Thanh phé khong ngirng mé rong thay thé hé thong dién chiéu sang cong cong trén dia
ban, mot mat khac Thanh phé ciing giao cho S& XAy dung tiép tuc dé xuét cac giai phap
cat giam tiéu thu trong linh vuc chiéu sang cong cong, tich hop diéu khién, van hanh
thdng minh toan hé théng. Su thay ddi vé co ciu thiét bi cua hé théng chiéu sang thanh
phd 1a minh chang rd nét nhat cho sy thanh céng cia Thanh phd. Tinh dén ngay
31/06/2020, tong sb bo deén chiéu sang cong cong thuoc pham vi quan ly cia Thanh phé
1a 90.755 bo dén, bao gom day du cac chung loai sodium, halide kim loai, cao ap thity
ngan, compact, neon, LED, v.v...; trong d6 chi c6 13.878 b6 dén LED, chiém 15,3%
tong sé bo deén chiéu sang tai thoi diém d6. Bén cubi thang 06/2023, Thanh phd quan ly
97.881 bo dén chiéu sang cong cong (ting ~8%), bao gdm dén sodium, halide kim loali,
cao ap thuy ngan, compact va dén LED; trong d6 dén LED chiém hon 35% tong s6 bo
deén. Tuong tu, tir con s6 150 tu chiéu sang dugc két ndi dé diéu khién tap trung & Trung
tam Giam sat va diéu khién chiéu sang céng cong vao cudi nam 2021, phét trién dén 250
ta vao cubi nam 2022, dén nay Trung tdm da két ndi diéu khién dén 450 ta dién trong
tong s6 1.866 ta dién trén toan Thanh phd. Sy chuyén dich nhanh chong nay, két hop
véi kich ban chiéu sang hiéu qua da giup Pa Nang tiét kiém duoc khoang 25% chi phi
dién nang hang thang, thuong dwong khoang 2,55 ty VNB/thang. Theo ké hoach thuc
té, dy kién dén nam 2025, Thanh phd s& hoan thanh thay thé hé théng dén chiéu sang
cdng nghé cii sang dén cong nghé mai, hiéu suat cao va tiét kiém dién; dé ting muc tiét
kiém chi phi dién nang 1én 30%?27; dén cudi nam 2026 sé& két ndi toan bo ta dién vé Trung
tam giam sat va diéu khién caa Thanh phd (16 trinh nam 2023 — 2024 két ndi 500 ti,
nam 2024 — 2025 két néi 500 ti1, va nam 2025 — 2026 két ndi toan bo s ta con lai).

Pé dat dugc thanh cong nay, moé hinh Trung tdm giam sat va diéu khién chiéu sang
cdng cong thanh phd 1a mot giai phap dot pha. Pay ciing 1a mé hinh dau tién trong ca

nuéc dugc xay dung thanh cong va hoat dong hiéu qua ké tir ngay dau thanh lap.

2 Bao céo s6 1385/BC-SCT vé giam sét, danh gid két thic dau tw Dy 4n thi diém thay thé hé thong dién chiéu
séng cbng cong bang dén LED. S¢ Cong Thuong thanh phdé Pa Nang, thang 08/2020.

27 ¢ Anh Tuén (2023) “Pa Nang van hanh hé théng chiéu sang cong cong bang dén LED tiét kiém dién ning”.
Truy céap tai https://moitruong.net.vn/da-nang-van-hanh-he-thong-chieu-sang-cong-cong-bang-den-led-tiet-
kiem-dien-nang-62491.html (truy cap ngay 10/12/2023)
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Bén canh cac giai phap ky thuat cdng nghé cao néu trén, Thanh phd ciing rat quyét
liét trong viéc chuan hoa hé thdng chiéu sang cong cong bang cac quy dinh, ché tai.
Cong vin sd 2320/UBND-SXD ban hanh ngay 11/05/2023 vé viéc chu trrong dau tu ti
dién chiéu sang cong cong két ndi vé Trung tdm diéu khién chiéu sang néu rd: “Yéu cau
chii dau tw cdc cong trinh, hang Muc cong trinh dién chiéu sang cong cong dau tuw tir
nguon vén ngan sach va von ngodi ngan sach (cd ban giao tai san cho thanh phé qudn
ly, sir dung), trwong hop cd thiét ké ti dién chiéu sang bat bugc phdi thiét ké, dau tw ti
dién c6 thiét bi diéu khién phl hop, twong thich dé két néi va diéu khién dong bg vé
Trung tam diéu khién chiéu sang céng céng hién co cia Thanh phé. Béi véi cong trinh,
hang muc céng trinh dién chiéu sang cdng céng dang thi céng, chii dau tw 1gp hé so dau
tr b6 sung phdan thiét bj ti dién dé két noi dong bg vé Trung tam diéu khién chiéu
sdng 28, R& rang day 1a mot quy dinh rat nghiém khac di vai tat ca du an trén dja ban
thanh phd, thé hién rd quyét tm chuan héa caa Thanh phd. Bé dam bao tinh thyc thi
cta quy dinh, Thanh phé di ban hanh phan cap quan ly chiéu sang va bién phap quan Iy

d6i voi chiéu sang cong cong, trong d6 néu rd mot s6 van dé dang luu y:

— S& Xay dung 14 co quan chuyén mon, tham muu giup UBND thanh phé thuc hién
cong tac quan 1y nha nudc d6i véi toan bo hoat dong quan ly, van hanh hé théng dién
chiéu sang cong cong trén dia ban thanh phd. S& xay dung ciing 14 don vi chiu trach
nhiém xay dung co sé dit liéu, tong hop danh gia viéc quan ly, van hanh hé théng
dién chiéu sang cong cong trén dia ban thanh phd;

— Pon vi dugc giao quan ly, van hanh hé thdng dién chiéu sang cong cong chiu trach
nhiém: (1) Quan ly, van hanh hé thdng mét cach an toan, 6n dinh, tiét kiem; (2) Lap
ké hoach cai tao, nang cap hé thong dién chiéu sang céng cong dé bao cao S Xay
dung kiém tra, trinh UBND thanh phé phé duyét; va (3) Xay dung hé théng co so dix
liéu, to chirc nghién ctiru tng dung céng nghé va cac tién bo khoa hoc k¥ thuat trong

quan ly, van hanh hé théng dién chiéu sang cong cong.

Bién phéap quan 1y duoc ban hanh ciing lam ndi bat 1&én mot sé giai phap tiét kiem
nang luong nhu: (1) Hé thdng chiéu sang cdng cong duoc van hanh theo 3 ché d6 (dau

dém, gitra dém va cudi dém) phu hop véi thoi tiét, dam bao an toan giao théng, an ninh

28 Cong vain s 2320/lUBND-SXD ngay 11/05/2023 vé viéc chu truong dau tu tu dién chiéu sang cong cong két
noi vé Trung tam diéu khién chiéu sang. UBND Thanh phd Da Néng, thang 05/2023.

89



trat tu va tiét kiém dién; (2) Déi vai ti dién chiéu sang diéu chinh dén cong nghé moi
da tich hop ché d6 dimming tiét giam cong suat thi chuyén sang van hanh ta dién chiéu
sang mot ché do; (3) Pdi véi cac doan, tuyén duong, khu vuc dang chiéu sang bang céc
dén chiéu sang cdng nghé cii thi s& diéu chinh phan pha theo 2 — 3 ché dd, rut ngén thoi
gian van hanh ché d6 1 véi 100% dén sang; (4) Ddi véi hé théng dén LED c6 chang

ning ty dong thay d6i cong suit cua thiét bi dién theo 3 — 5 cap ma ta dién dang duoc

van hanh mot ché do s& duoc nghién ctru dé van hanh ¢ 2 — 3 ché da.

Hinh 3.24. Hé thang chiéu sang tai Cau Rong, Pa Néang do Signify cung cap gigi phap

Tir nhitng co ché, chinh sach, va dinh huéng quyét liét d6, nhiéu doanh nghiép da
manh dan dau tu vao linh vuc cai tao, phat trién hé théng chiéu sang cong cong cua
Thanh phd; nhiéu cong nghé ciing duoc trién khai thi diém va dat duoc hiéu qua cao. Vi
du nhu tai Da Nang, thuong hiéu Philips thudc Signify da gan lién véi nhiéu cong trinh
chiéu sang kién trdc, my thuat tiéu biéu, 1am nén biéu twong va nét riéng doc dao cua
mot trong nhitng thanh phé 16n nhat mién Trung, nhu Cau Réng, Cau Tran Thi Ly, Cau
Thuan Phuéc, Toa thap Trung tim Hanh chinh Pa Ning, San bay Quédc té Pa Ning,
khach san Novotel Pa Nang Premier Han River... TAt ca c4c du an nay déu ang dung
nhitng cdng nghé chiéu séng mai nhat tai thoi diém lap dat nhu dén Philips LED thay
d6i mau sic va do sang, thiét bi diéu khién chiéu sang tir xa Dynalite, hé thong chiéu
séng c6 két ndi théng minh Interact, cac phan mém, @ng dung chiéu sang tién tién. ..
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Thoa thuan hop téc tiép tuc khang dinh chién luoc phat trién kinh doanh bén viing cua
Signify (tén cii 1a Philips Lighting) tai Viét Nam va ké hoach tham gia sau rong vao cac
cong trinh ha tang d6 thi, kién trlc tai thanh phd dang séng bang cac giai phap chiéu
sang LED théng minh.

Bén canh giai phap thay thé dén truyén théng bang dén LED, giai phap thay doi
cdng suit chiéu sang cua dén bang cdng nghé han dong ciing duoc gidi thiéu thi diém
cho Thanh phé. Phuong phap dimming dwoc &p dung, sir dung chan luu 2 mac céng
suat, lap thi diém cho 8 tuyén chiéu sang trén dia ban thanh pho Pa Ning. Uu diém
chinh cua giai phap ky thuat nay 1a gop phan tiét kiém dién nang cho chiéu sang cong
cong, giam dén 30% luong dién tiéu thu mdi bong deén, cudng d6 anh sang ludn duoc
phan phéi dong déu trén subt tuyén chiéu sang, ting cudng tudi tho cho bong dén va
chéan luu, loai b hoan toan tinh trang bat cap la phai cét giam phu tai chiéu séng céng
cong maot cach cudng bic, giam dang ké luong phét thai khi nha kinh CO2, khdng gay

6 nhiém méi truong.

Giai phap ky thuat nay da giap Thanh phd Da Néng tiét kiém duoc hon 140.000.000
VNP mdi thang chi phi tién dién chiéu sang cong cong trén 8 tuyén duong cho Cong ty
bién lyc Da nang trong khoang thoi gian tir nim 2009 dén nam 2012. Bén nay, nhan
rong cho ca thanh phé da lap dat 14 tuyén chiéu sang, véi tong sé 1.478 bo deén cao ap
dugc diéu khién va mdi thang tiét kiém duoc mot luong dién tiéu thu kha Ion va tiét
kiém duoc 390.000.000 VND dién chi tra cho Cong ty Dién luc Da Nang. Giai phap ky
thuat ndy con phat trién mai cho nhitng niam tiép theo cho nhitng tuyén chiéu sang khac
trén toan thanh phé. Pay la giai phap ki thuat dugc chon thi diém cho ca nudéc, thuoc

chuong trinh muc tiéu quéc gia tiét kiém nang lwong va hiéu qua cua B Cong Thuong?®.

Mot giai phap cong nghé mai 1a san pham khoa hoc cuia cac nha khoa hoc Viét Nam
goi 12 LED Nano, két hop gitra cong nghé nano va cong nghé phat sang dé tao ra cac
san pham tiét kiém dién ning tiéu thu, da dugc thi diém tai Thanh phé Da Ning. Giai
doan dau cua dy an thi diém, cd tat ca 55 bo dén duoc nghién ctiu ché tao va lap dat cho

12 ngd x6m & 3 quan Hai Chau, Thanh Khé va Ngii Hanh Son thanh phé Da Néng, mdi

2> Nguyén Anh Tuan (2014) “Giai phap chiéu sang cong cong tiét ki¢m dién & Da Nang”. Hoi thao Khoa hoc tryuc
tuyén “Tiét kiém ning lugng — Nhitng van dé cap bach”. Pa Néang, 08/2014.
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bo dén c6 24W thay cho dén Compact S0W, Mercury 80W va Mercury 125W tiét kiém
hon 50% luong dién tiéu thu. Cac bo dén noi trén di van hanh gan 5 nim va hoat dong
6n dinh va day 1a mot bude dot pha trong chiéu sang cong cong, thay thé dan cho céc
deén di dung trude day, vi du nhu: dén soi d6t 100W, dén Mercury 80W, dén Mercury
125W va dén Compact 50W,... it tén kém niang luong dién, tiét kiém dién ning tiéu thu
ma luong quang thong phat ra khong thay d6i, cho di ngudn dién cung cip khéng on
dinh. Thanh cbng cua giai phap nay 1a dap @ng tét phuong cham “Khong tiét kiém anh
sang ma tiét kiém nang luong”. Bén LED nano rat thuan tién ddi vai nhimg noi ¢6 ngudn
dién khong on dinh, dam bao anh sang cho cac ngd xém, gop phan dam bao an ninh,
van minh vé dém tai cac khu dan cu. Biém ndi troi nita cua giai phap nay la tudi tho cua
dén LED Nano rat cao, dat 50.000 gio so véi 6.000 gio ciia cac dén truyén théng. Than

thién voi méi trudng, cdng suat tiéu thu nho, gop phan giam dang ké lugng khi thai nha

kinh CO; phat ra, giam tdi thiéu chi phi xu ly phé thai do khong c6 thuy ngan3°,

Hinh 3.25. Céng vién diéu khac APEC — mét thi diém cua gidi phap cdt giam tiéu thy

ndng lwong cho chiéu sang

% Nguyén Anh Tuan (2014) “Giai phap chiéu sang cong cong tiét kiém dién & Da Nang”. Hoi thao Khoa hoc truc
tuyén “Tiét kiém nang luong — Nhiing van dé cap bach”. Pa Ning, 08/2014.

92



Mot giai phap khac tuy thi cong nhung khong kém phan hiéu qua 1 viéc quy dinh
gio tit mo cac dén chiéu sang trang tri va quang cdo trong d6 thi. Cac diém tham quan
chinh cua thanh phd (nhuu Tugng dai Hoa Binh, Cong vién diéu khic APEC, v.v...)
duoc yéu cau tit toan bo dén sau 20 gio hiang ngay; trong khi hé théng chiéu sang mit
ngoai cua cac toa nha cao tang nhu (M-Landmark, khéach san Novotel, v.v...) duoc yéu
cau giam muc sir dung ning lwong cua hé thdng chiéu sang tir 20 gio mdi ngay va tat
hoan toan cac dén nay sau 22 gid dém. Giai phap nay khdng chi mang ¥ nghia vé mit
tiét kiém nang luong ddi vai hé thdng chiéu sang cong cong, ma con mang ¥ nghia sdng

con dé ddi pho vai tinh trang thiéu dién trong mia nang nong.
3.4.2. Thanh phé Cén Tho

Tuong ty nhu Thanh phé Pa Néng, Thanh ph Can Tho ciing ban hanh Quy dinh
phan cap quan ly chiéu sang d6 thi va cac hoat dong lién quan dén chiéu sang do thi tir
rat sém théng qua Quyét dinh sé 27/2013/QB-UBND ngay 12 thang 12 ndm 2013. Can
ctr theo Quyét dinh nay, UBND Thanh ph phan cip quan Iy chiéu sang céng cong cho

bon co quan:

— S& Xay dung: (1) Tham muu giup Uy ban nhan dan thanh phé thuc hién céng tac
quéan 1y nha nude vé hé théng chiéu sang db thi trén dia ban thanh phd, (2) Xay dung
c4c dir lieu vé chiéu sang d6 thi phuc vu cdng tac quan ly chiéu sang trén dia ban.
Theo d&i, tong hop bao cao Uy ban nhan dan thanh phé va Bo Xay dung vé tinh hinh
thue hién quan 1y chiéu sang d6 thi trén dia ban thanh phd;

— S& Cong Thuong: (1) Chi tri, phdi hop Cong ty Bién lyc thanh phd Can Tho can dbi,
bd tri ngudn dién nham dam bao duy tri hoat dong thuong xuyén cho hé thong chiéu
sang cdng cong do thi, (2) Tham gia y kién vé chuyén nghanh cac d¢6 an quy hoach
xay dung, du an dau tu xay dung ha tang ky thuat c6 lién quan dén chiéu sang do thi
Phéi hop so, nghanh, Uy ban nhan dan cip huyén kiém tra, thanh tra viéc quan 1y,
van hanh, bao tri va thyc hién céac bién phap tiét kiém nang luong tiéu thu trong chiéu
sang cong cong do6 thi cho cac quan, huyén,

— Pon vi c6 tham quyén quan ly hé théng chiéu sang d6 thi: Chu sé hitu, té chic quan
ly van hanh, duy tu bao dudng va dau tu xay dung chiéu sang do thi trén dia ban
Thanh phé theo quy dinh hién hanh

— Uy ban nhan dan c4p huyén
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+ To chirc thuc hién quan ly chiéu sang d6 thi trén dia ban quan ly theo phan cap;

+ Lya chon don vi quan ly, van hanh hé théng chiéu sang cong cong do thi co du
nang luc theo c&c hinh thic phu hop vaéi quy dinh phép luat;

+ Xay dung cac co so dit liéu vé chiéu sang do thi phuc vu cong tac quan ly chiéu
sang trén dia ban. Dinh ky 06 thang, 01 nim bdo cio vé S¢ Xay dung dé tong hop,
cap nhat thong tin quan ly chiéu sang d6 thi.

+ Diéu 21. Bon vi quan ly, van hanh hé théng chiéu sang cong cong d6 thi

+ Pam bao quan Iy, van hanh hé théng chiéu sang céng cong do thi theo dung ché
d6 van hanh duoc néu ¢ diéu 13 Quy dinh nay;

+ Thuyc hién ding ndi dung va yéu cau trong hop dong gitta co quan cap huyén va

don vi dugc giao quan ly, van hanh.

Bién phap quan ly kém theo Quyét dinh quy dinh thai gian van hanh hé théng chiéu

sang cong cong rat rd rang, chi tiét, cy thé:

— Puoc diéu chinh theo tirng miia va giam dién sé bong sang hoic tiét giam cuong do
bong séng sau 22 gid dé tiét kiém dién ning;

— Hé thong dén chiéu sang trang tri va I& hoi duoc van hanh vao ngay thi bay, chi nhat
dén 22 gio;

— Ap dung céc bién phéap giam dién ning tiéu thu trong thoi gian luu lugng giao théng
thap (tir 22 gio dén sang hdm sau): chuyén sang ché do tiét giam tir 25% dén 50%
cong suat ddi véi ludi chiéu sang co ti diéu chinh dién &p hoidc cd 02 mic cong suat
hozc tit toan bo sé deén trang tri kién trac nhung phai dam bao an toan du séng theo
quy dinh vé an toan giao thong;

— Ngay L&, ngay Tét va ké hoach theo muc tiéu cu thé khac thi Uy ban nhan dan thanh

phd c6 yéu cau phuong 4n van hanh cu thé.
3.4.3. Thanh phé Hd Chi Minh

Hé thdng chiéu sang cong cong cua thanh phd HO Chi Minh dugc chia thanh hai
phan: (1) Hé théng chiéu sang chinh d6 thi (MPLS); va (2) Hé thdng chiéu sang dan
dung (CPLS). MPLS dugc lap dat trén tat ca cac tuyén duong phd chinh va céc tuyén
duong 16n trong Thanh phé va duoc quan 1y tap trung boi mot cong ty chiéu sang cong
cong; trong khi CPLS thudng ¢6 quy md nho, duoc ngudi dan dija phuong tu lap dit va
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quan Iy trong cac con hém nho véi mat do giao thong thap. Do d6, chung loai dén dung
cho CPLS thuong khong dam bao yéu cau ky thuat vé quang hiéu, quang thdng; cach
thire lap dit so sai, khong dap Gmg dugc cac yéu cau vé an toan dién, ky thuat chiéu
sang. Nguoc lai, MPLS duoc quy hoach va thiét ké dap tmg day du yéu cau ky thuat
duoc ban hanh trong cac quy chuan va tiéu chuan lién quan, trai qua nhiéu buéc kiém
tra, quan ly, thim tra, thim dinh nghiém ngit trude khi duoc trién khai xay dung. Nhung
hau hét MPLS trén dia ban Thanh phd hién nay ciing chi méi xem xét dén cac yéu cau
vé ki thuat chiéu sang, hiéu qua sir dung nang luong, van hanh, bao tri, bao dudng, va
chi phi dau tu xay dung dé dap Gmg co ban yéu cau vé an toan giao thong, an ninh do thi

cht chura xem xét day du dén céc yéu té tham my, cong nang, tich hop cong nghé méisl,

Hé thng chiéu sang d6 thi Thanh phé H6 Chi Minh duoc dau tu va phat trién qua
nhiéu thoi ky, nhiéu giai doan lich sir khac nhau nén hé théng hién nay ton tai theo nhiéu
dang khac nhau dan dén viéc chua dong bo, gay kho khan trong cong tac quan Iy va van
hanh hé théng. Tinh dén cubi nam 2020, hé théng chiéu sang cia Thanh phd gom
184.989 bo dén; trong d6 co 114.010 bd dén mot cap cong suat truyén théng (bao gom
dén sodium cao ap HPS, dén hoi halide kim loai MH, va dén compact) chiém ty Ié
61,6%, 38.842 bo dén HPS hai cap cong suat chiém ty & 21% va 32.137 bo dén LED
tiét kiém ning luong chiém ty 18 17,4%. Tong s6 ta diéu khién 1a 8.189 tu; trong d6 ¢o
835 ti (chiém 10,2%) c6 kha ning két ndi tir xa dé quan ly va van hanh tap trung, va
7.354 ti (chiém 89,8%) hoat dong theo chuong trinh da 1ap trinh san. Toan Thanh phé
¢ 64.916 tru dén chiéu sang; trong d6 tru thép trang k&m chiém 82,6% va tru bé-tdng
ly tam chiém 17,4%. Tong chiéu dai cap cap ngudn chiéu sang vao khoang 5.270.063m;
trong d6 65,6% cap lap dit noi (tuong duong 3.456.211m) va 34,4% cap lap dat ngam
(trong duong 1.813.852m). Theo danh gia ctia Thanh phd, hé thdng chiéu sang d6 thi

hién nay chi méi dap mg co ban vé dam bao an toan giao thong, chua tao dugc kich

31 Mitsubishi UFJ Securities Limited Company (2008) “Improving energy efficiency of public lighting systems in
Ho Chi Minh City, Vietham — Executive Summary”. FY 2007 CDM/JI Feasibility Study (FS) Programme
Report, 03/2008.
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thich moi nguoi roi khoi nha dé hoat dong cong dong ngoai troi vao ban dém nén Thanh

phd hién nay dang lang phi mot tiém ning rat 16n dé phat trién thwong mai®2.

Nhan thay dugc tim quan trong cua chiéu sang do thi ddi véi cudc séng cu dan d6
thi va sy phét trién chung caa Thanh phé, Chinh quyén Thanh phd da nghién ciru va
phan tich c4c van dé can co cua hé thong chiéu sang cong cong nham dé xuat cac giai
phap dot phé thu hat cac ngudn luc xa hoi chung tay vao cong tac dau tu, duy tri va phat
trién hé thong chiéu sang d6 thi ciia Thanh phé theo hudng hién dai, hiéu qua, da nhiém
va tiét kiém chi phi vong doi téi da. Dé hién thyc hda chii truong nay, Chwong trinh phat
trién hé thong chiéu sang d6 thi Thanh phd Ho Chi Minh giai doan 2020 — 2030 da duoc
ban hanh theo Quyét dinh s6 398/QB-UBND ngay 04/02/2021, theo sau d6 13 cac Quyét
dinh 2246/QD-UBND ngay 22/06/2021 cia UBND Thanh phé ban hanh Ké hoach thyc
hién chuong trinh phat trién hé thong chiéu sang d6 thi Thanh phd H6 Chi Minh, giai
doan 2021 — 2025, va Quyét dinh sé 25/2022/QD-UBND ngay 15/07/2022 ciia UBND
Thanh phé ban hanh Quy dinh vé quan ly chiéu sang d6 thi trén dia ban Thanh phé H6
Chi Minh. Trong tat ca cac van ban quy pham phéap luat néu trén, Thanh phé nhat quan
mot muc tiéu rat cy thé, rd rang: “Xdy duwng hé théng chiéu sdang dé thi théng minh, dam
bdo cAc y8u cau vé chdt lwong dnh sang, dam bao vé an toan giao thdng va an ninh trat
tw, sir dung nang lirong tiét kiém, hiéu qud va phat trién bén vieng. Hé thang chiéu sang
dé thi xay dung méi va hé thong chiéu sdang dé thi hién hitu dwroc thuc hién theo hiréng
chiéu sang théng minh dwoc qudn Iy va diéu hanh tir Trung tam diéu khién chiéu sang

dé thi Thanh phe ”; va théng nhat cac chi tiéu cu thé nhu sau33:

— Cai tao, chuyén d6i dén chiéu sang d thi hién hitu thanh dén chiéu sang do thi thong
minh tai khu vyc trung tam Thanh phd H6 Chi Minh;

— Cai tao, chuyén d6i dén chiéu sang dan lap thanh dén chiéu sang d6 thi tai khu vyc
trung tdm Thanh phé H56 Chi Minh;

%2 Quyét dinh s 398/QD-UBND “Quyét dinh vé viéc ban hanh K& hoach thuc hi¢n Chuong trinh phat trién hé
théng chiéu sang do thi Thanh phé HO Chi Minh giai doan 2020 — 2030”, ngy 04/02/2021, Uy ban Nhan dan
Thanh phé Ho Chi Minh

3 Quyét dinh s6 2246/QD-UBND “Quyét dinh ban hanh ké hoach thyc hi¢n chuong trinh phit trién h¢ thong chiéu
sang d6 thi Thanh pho H6 Chi Minh, giai doan 2021 — 2025”, ngay 22/06/2021, Uy Ban Nhan Dan Thanh pho
Hb Chi Minh.
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— Ha ngam duong day cap dién chiéu sang do thi va thay thé dén LED tai c4c tuyén
duong chinh caa khu vuc trung tam Thanh phé H6 Chi Minh;

— Xay dyng Trung tdm quan 1y va diéu hanh hé thong chiéu sang db thi tai khu vuc
trung tdm Thanh phb H Chi Minh;

— Chiéu séng m§ thuat cac cong trinh bao tdn di tich lich sir, vin hoa trén dia ban Thanh
phd H6 Chi Minh, bao gdm: Bao tang Tén Bic Thang, Cot ¢ Tha Ngir, Cau Méng,
Bao tang Thanh phd H6 Chi Minh, Nha thiéu nhi Thanh phd H6 Chi Minh, Hoi truong
Théng Nhit, chg Bén Thanh;

— Chiéu séang trang tri cho mét sé tryc duong quan trong két néi tir San bay Tan Son
Nhét — Truong Son — Tran Quéc Hoan — Hoang Vian Thy - Nguyén Vian Trdi — Nam
Ky Khai Nghia — nhanh V6 Van Kiét — ham chui cau Khanh Hoi — cot co Tha Ngit -
Ton Bic Thang — Nguyén Tat Thanh — Nguyén Vin Linh — Khu d6 thi Phi My Hung
— Huynh T4n Phat — Ring Sac hudng ra Bién Pong.

Phan cong nhiém vu va giai phap thuc hién cu thé duogc liét ké thanh sau nhom3#:
(1) Nhom giai phap vé hoan thién co ché chinh sach: tap trung vao cong tac xay dung
quy dinh vé& quan ly chiéu sang d6 thi trén dia ban Thanh phd (S& Xay dung) va xay
dung chinh sach vé x& hoi hoa dau tu phat trién hé thong chiéu sang d6 thi théng minh
(So K& hoach va Pau tu); (2) Nhom giai phap vé dinh huéng, quy hoach hé théng chiéu
sang d6 thi: yéu cau lap nhiém vu xay dung quy hoach chiéu sang d6 thi theo hudéng cu
thé héa cong nang d6 thi nhung hai hoa véi khéng gian chung cia Thanh phd va khu
vuc (S¢ Quy hoach — Kién trac); (3) Nndm giai phap vé dau tu phat trién hé théng chiéu
sang do6 thi: tap trung vao cac cong tac ha ngam duong day cip ngudn hé thdng chiéu
séng, thay thé dén LED cho hé thdng hién hitu, xay dung méi hé thdng chiéu sang (Trung
tam Quan ly ha tang k¥ thuat Thanh phd H6 Chi Minh), chiéu sang my thuat kién tric
cac cdng trinh bao ton di tich lich sir, van hoa (Ban Quan ly dy 4n dau tu xay dung ha
tang do thi); (4) Nhém giai phap vé nang cao niang luc vé quan ly van hanh hé thdng
chiéu sang: bat budc xay dung phan mém va ban hanh giao thuc vé diéu khién hé thdng

chiéu sang d6 thi va Trung tam Quan 1y va diéu hanh hé thdng chiéu sang do thi theo

3 Quyét dinh s6 398/QD-UBND “Quyét dinh vé viéc ban hanh K& hoach thyc hién Chuong trinh phat trién hé
thong chicu sang do thi Thanh pho H6 Chi Minh giai doan 2020 — 20307, ngay 04/02/2021, Uy ban Nhan dan
Thanh pho H6 Chi Minh.
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huéng ang dung cdng nghé 10T trong quan 1y, diéu hanh, va diéu khién tap trung (Trung
tam Quan Iy ha ting k§ thuat Thanh phé Hé Chi Minh): (5) Nhém giai phap vé do tao,
phét trién ngudn lyc: tap trung dao tao nang cao trinh do quan ly, tay nghé lao dong cho
d6i ngii van hanh tryc tiép hé thong chiéu sang d6 thi (S Lao dong — Thuong binh va
X& hoi); va (6) Nhém giai phap vé nghién ctiu, hop tac phat trién: tap trung nghién cau
xay dung phuong phap luan quy hoach hé théng chiéu sang cong cong bang dén LED
trén dia ban Thanh phd (So Khoa hoc va Cong nghé¢), thi diém hé théng chiéu sang thong
minh str dung dén LED (S& XAy dung), va lién hé hoc hoi kinh nghiém tir cac thanh phd
da co kinh nghiém quy hoach, thiét ké, trién khai quy hoach hé thong chiéu sang do thi
théng minh, st dung ning luong tiét kiém va hiéu qua dé ap dung cho Thanh phé (S&

Ngoai vu).

Tur cac nhom giai phap va phan céng nhiém vu nay, két hop véi muc tiéu va céc chi

tiéu da trinh bay, co thé rit ra mot s6 nhan dinh nhu sau:

— Chinh quyén Thanh phé H6 Chi Minh d3 danh gia va xac dinh duoc tim quan trong
cua chiéu sang do thi ddi véi cudc song cu dan do thi va su phat trién chung vé kinh
té - xa hoi ciia Thanh phd va xem nhiém vy xay dung quy hoach hé thong chiéu sang
d6 thi ciia Thanh phé theo hudéng thong minh, diéu khién tap trung, va hiéu qua ning
lwong 1a nhiém vy quan trong hang dau trong giai doan 2021 — 2030;

— Xay dung quy hoach hé thdng chiéu sang d6 thi cia Thanh phd theo huéng thdng
minh, diéu khién tap trung, va hiéu qua niang lugng la khdng phai 1a nhiém vu ca nhan
hodc don 1¢ cia mot bo phan S, Ban, nganh ma 1a nhiém vu cua ca hé théng chinh
tri. Tat ca cac don vi phai phdi hop déng bo, hidu qua, va quyét liét véi nhau, két hop
hoc hoi kinh nghiém trong va ngoai nudc thi méi dam bao san pham quy hoach c6
tinh d6ng b, tinh phan bién, tinh khach quan, va tinh hiéu qua cao;

— Xay dung quy hoach hé théng chiéu sang d6 thi cia Thanh phd theo hudng thong
minh, diéu khién tap trung, va hiéu qua ning luong I1a chu truong dung dan, kip thoi,
va phl hop véi xu huéng qudc té vé phét trién khoa hoc cong nghé, xu hudng ting
cudng hiéu qua sir dung ning luong, cit giam phét thai khi nha kinh, va xu hudng cit
giam chi tiéu cong trong linh vuc chiéu sang d6 thi. Bong thoi thé hién tinh than trach
nhiém rat cao, rat quyét liét caa Chinh quyén Thanh phd trong cong tac quan 1y, diéu
hanh hoat dong cua toan Thanh phd ndi chung, va hé théng ha tang ki thuat chiéu
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sang d6 thi n6i riéng; bén canh d6 gop phan trach nhiém rat Ion ddi véi cam két phét
thai rong bang 0 vao nim 2030 cua Viét Nam tai Hoi nghi COP26.

Hinh 3.26. Hé thang chiéu sdng dé thi dang dwoc “théng minh héa” cia TP.HCM

Trén co sd cac dinh hudng va co ché néu trén, nhiéu du an lién quan dén chiéu sang
d6 thi da duoc trién khai trong 15 nam qua, du 4n “Néang cao hiéu qua sir dung ning
lugng cuia hé thong chiéu sang cong cong tai Thanh phd H6 Chi Minh” dugc tap doan
Mitsubishi phéi hop véi Trung tam Tiét kiém niang lugng Thanh phd HO Chi Minh dé
Xuat thuc hién vao nam 2007 v&i muc tiéu cai thién hiéu qua st dung nang lugng cho
hé théng chiéu sang cong cong trén toan Thanh phd, giai doan dau tién duoc trién khai
thi diém thiét ké va lip dat méi hé théng chiéu sang str dung hiéu qua niang lwong cho
24 tuyén hém thuoc Quan 2 va Quan 3. Két qua ban dau cua du an cho thay: bing céch
sir dung dén compact huynh quang dé thay thé cac loai dén chiéu sang khac, 24 tuyén
hém da cat giam duoc 33% muc tiéu thu dién nang tir 108.672 kWh/nam xudng con
73.019 kWh/nam, twong &tng véi lugng phat thai CO, cit giam duoc 12 24,60 tCOz/nim
Vi hé s6 phét thai gin diing cua ludi dién duoc lua chon 12 0,69009 kgCO2/kWh?, Hozc

% Mitsubishi UFJ Securities Limited Company (2008) “Improving energy efficiency of public lighting systems in
Ho Chi Minh City, Vietham — Executive Summary”. FY 2007 CDM/JI Feasibility Study (FS) Programme
Report, 03/2008
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du 4n VEEPL d3 hd tro Thanh phé H6 Chi Minh tng dung thi diém cac cong nghé diéu
khién chiéu sang moi nhu ta diéu khién chiéu sang st dung dudng day truyén tai dién,
ta diéu khién chiéu sang sir dung dich vu vo tuyén goi tong hop (GPRS) va hé thdng
dinh vi toan cau (GPS). Dy an thi diém hé thdng diéu khién chiéu sang trung tdm cho
Thanh phé vao nam 2009 di mang lai cho Thanh phé nhiing cai thién dang ké vé chat
lwong quan ly va van hanh hé thong chiéu sang, déng thai cai thién dang ké hiéu qua sir

dung ning luong cua hé thong thi diém so véi hé théng chiéu sang truyén thong.

Theo dé& xuét cua S& Xay dung Thanh phd H6 Chi Minh, chi tiéu thuc hién hé thong
chiéu sang ciia Thanh ph H6 Chi Minh trong 5 nam téi 12 mdi nam chuyén doi tir 15%-
20% dén chiéu sang hién hiru thanh dén chiéu sang théng minh va chuyén doi khoang
20% dén chiéu sang ngd hém sang dén chiéu séang giao thong theo tiéu chuan chung.

Pam bao dén nam 2025, cac dén ngd hém dat chuan chiéu sang chung caa thanh phé.

Hé thdng chiéu sang thong minh Luxicom (Phap) duoc trién khai vao nim 2008 do
Cong ty Chiéu sang cong cong thi cdng véi quy mé véi 4 may cha va man hinh ¢ kich
thude hon 300 inch dé gidm sat toan bo hé thdng theo thai gian thuc, 11 sector duoc két
ndi vé Trung tdm diéu khién qua duong truyén ADSL, 761 tu diéu khién duoc gan thiét
bi diéu khién khu vic UCL, gan 11.000 diém sang dugc diéu khién tit, mo, tiét giam,

chiéu sang theo kich ban tir xa.

Hang Schreder - nam 2014, thanh phd da trién khai ldp dat thi diém hé thdng chiéu
sang théng minh Owlet 10 bo dén trén dudng Truong Pinh ( doan tir duong Nguyén Du
dén Nguyén Thi Minh Khai) do Céng ty Schreder Viét Nam tai tro. Thanh phé di trién
khai lap dat tiép 88 bo dén trén duong Truong Dinh, Ta Xuong, Ba Huyén Thanh Quan
va 780 tuyén Tan Hda - Lo Gom - Liiy Ban Bich.

Tir nam 2016 dén nay, dic biét 13 giai doan cudi nam 2018, trén dia ban thanh phé
Ho Chi Minh di 1ap dat, thay thé, cai tao cac tii diéu khién thanh ta diéu khién chiéu
sang GPRS véi hon 700 tu.
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Hinh 3.27. Trung tam diéu khién chiéu sang cong céng Thanh pho Ho Chi Minh

3.4.4. Thi do Ha Ni

Cong ty TNHH mot thanh vién Chiéu sang va thiét bi do thi (Hapulico) cho biét,
don vi quan ly, van hanh hé thong chiéu sang céng cong trén dia ban 22 quan, huyén, véi
quy md 227.600 bo dén tuong tng véi ¢ng sut 1a 29,3 MW, chi phi dién ning hing
niam khoang 180 ty dong. Céng ty TNHH MTV Chiéu sang & thiét bi d6 thi (Hapulico)
da thuc hién van hanh hé thdng chiéu sang cong cong trén dia ban thanh phd Ha Noi

theo ché d6 tiét kiem dién.

Cu thé, thuc hién viéc bat dén mudn hon 30 phut, tit dén sém hon 30 phut so voi
ché do van hanh thong thudng; Ddi vaoi dén chiéu sang duong phd, ngd xém va khu vyc
ngoai thanh: thuc hién cat giam mot phan ba s dén ngay tir dau gio van hanh, sau 23
gid dém tiép tuc tiét giam thém mot phan ba sé dén. Ddi véi cac tuyén duong cd 4 lan
dén, thyc hién cat giam 50% sb dén ngay tir dau gio, tat hang dén ¢ giai gitra sau 23 gio
(nhu duong VO Chi Cong, Hoang Sa - Truong Sa, Pai 160 Thang Long...).
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Hinh 3.28. Tiét giam dién chiéu sang trén cac tuyén dwong tai Thi dé Ha Noi

Dbi voi hé théng chiéu sang trong cac cong vién, vuon hoa ha: van hanh tbi da
khong qua 50% s6 dén va cat toan bo sau 23 gio. Poi véi hé thong trang tri thuong
Xuyén van hanh thtr 7 va chi nhat chi duoc van hanh dén 23 gio tai cac khu vuc trung
tam. Khong van hanh toan bo 100% hé thdng trang tri chiéu sang kién tric, sé dén trang
tri trén dai phan cach va trén he (danh cho nguoi di bo). Trung tam diéu khién chiéu

séng cdng cong van hanh linh hoat theo di&n bién thoi tiét

Hé thong chiéu sang cong cong TP. Ha Noi c6 cong suat 28.740kW. Theo ché do
van hanh mua dong, dién ning tiéu thu 1 ngay cua hé thdng nay 1a 292.194 kWh:; ché
d6 van hanh mua heé 1a 244.293 kWh. Tuy nhién, nho trién khai cac giai phép trén, dién
nang tiéu thu 1 ngay trong nhiing ngay qua trén dia ban Tha d6 da giam xudng con
182.022 kWh, tirc 1a da tiét giam duoc 62.271 kWh/ngay, twong duong 25% dién ning

tiéu thy.

Ngoai ra, trong nhitng nim vira qua, Trung tdm quan ly ha ting k¥ thuat thanh phé
da tham muu cho TP. Ha Noi, S& Xay dung trong viéc tirng budc dua dén LED vao su
dung trong hé théng chiéu sang céng cong, thay thé cho deén dién truyén théng, qua do

giam 30 - 50% dién nang ti€u thu cia deén.
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3.4.5. Bai hoc kinh nghiém tir cac dia phwong

Trong thoi gian qua, cac thanh phé da tap trung cang ¢ hé thdng chiéu sang cong
cong dam bao an toan, hoat dong 6n dinh va cit giam dugc ning luong tiéu thu. Viéc
tiét giam ning lwong tiéu thy 1a yéu t chinh trong cdng cudc quan 1y tiéu thy ning luong
trong hé thdng chiéu sang céng cong. Trong Hoi nghi khoa hoc chiéu sang toan quéc
nam 2022 di néu rd ba bién phap tiét kiém ning lwong chinh dang dwgc thuc hién tai
Viét Nam: (1) Thay thé bo dén duong hién hitu bang dén LED ¢ tiém ning tiét kiém tir
50% dén 55% dién ning tiéu thu; (2) Piéu chinh do sang va trién khai trung tim diéu
khién tap trung cd thé tiét kiém tir 5% dén 8% dién ning tiéu thy; va (3) Cai tién cong
t4c van hanh, bao tri, va xay dung kich ban chiéu sang c6 thé tiét kiém tir 20% dén 40%
dién ning tiéu thy. Mic du ty 18 tiét kiém néu trén chi la con sé uéc lugng nhung ciing

1a co s0, 1a dong luc dé thac day cac dia phuong manh dan thay d6i va cai tién.

Tuy nhién, do hé thong chiéu sang cong cong dugc dau tu va phat trién qua nhiéu
thoi ky - giai doan cua lich sir khac nhau nén hé thdng hién nay dang ton tai theo nhiéu
dang khac nhau dan dén viéc khong dong bo, qua do rat kho khin trong cong tac quan

ly, van hanh hé thong.

Bén canh d6, ngudn kinh phi tir ngan séch con han hep chua dap Gmg du dé dau tu
dong bo, doi hoi phai chia ra dé thuc hién, do d6 khé khan dé dong bo ca hé thong. Vi
vay, trudc mét can phai chuan hoa lai cac loai thiét bi, vat tu sir dung trong hé thdng
chiéu sang cong cong dé co ké hoach cai tao, thay thé dan hé thong tién dén sy dong bo

va nang cap nang luc quan ly, van hanh hé théng trong thoi gian téi.

Can c6 quy hoach chiéu sang cong cong vai tam nhin dai han lam co so dé dinh

huéng cai tao, nang cip, dau tu phat trién va quan Iy van hanh trong thoi gian téi.

Can xay dung cac quy dinh chung, thé ché chinh sach cho viéc quan ly, van hanh,
duy tu bao dudng va dau tu xay dung di voi chiéu sang cdng cong, cling nhu kéu goi
cac ngudn lyc trong xa hoi tham gia viéc dau tu chiéu sang céng cong, dam bao cho sy

phét trién bén vitng vé kinh té, van hoa, khoa hoc, ky thuat.

Viéc xay dung trung tdm diéu khién chiéu séng tai cac dia phuong 1a rat can thiét
trong giai doan hién nay khi cac lgi ich, hiéu qua ma né mang lai khi dwa vao van hanh
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sir dung la rat r rang. Tuy nhién viéc xay dung trung tdm diéu khién chiéu sang ciing
can luu ¥ dén nhitng bai hoc kinh nghiém thyc tién tir cac du an dd duoc trién khai truéc

day, d6 la:

— Yéu cau vé ky thuat, cong nghé, thiét bi vat tu, phan mém, v.v... tat ca déu phai la
chuan ma, cac thanh phan caa né phai dugc giao tiép ma khéng cé rao can nao;

— Khong lra chon cac giai phap céng nghé con mang tinh déc quyén, phu thuc cong
nghé cua tirng hang san xuat, chwa tao ra chuan két néi mé dé mao rong két ndi trong
tuong lai;

— Panh gia, lya chon cac vat tu thiét bi trung tim diéu khién phai phu hop véi diéu kién
lam viéc tai dia phuong (nhu nhiét d6, bui, 46 4m cao, v.v...) dé cac thiét bi hoat dong
6n dinh, tranh hu hong do thoi tiét, khi hau;

— Danh gia kha niang thay thé, lap dat thiét bi linh kién gitra cac nha san xuat khac nhau,
tranh tinh trang doc quyén gay kho khan trong qua trinh van hanh, sira chira, thay thé
cac thiét bi, vat tu;

— Lya chon phan mém nha cung cap phai dap tmg duoc cac yéu cau st dung hién tai
va trong tuong lai gan. Phan mém phai sir dung giao thirc mé dé cho phép thiét bi tir
cac nha cung cap khéac nhau co thé két ndi vao hé théng chung mét cach dé dang va

on dinh nhat,
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Chwong 4.
NGHIEN CUU, PE XUAT XAY DUNG

CONG CU QUAN LY TIEU THU
NANG LUONG TRONG CHIEU SANG
CONG CONG TAI VIET NAM

4.1. PIEU TRA, KHAO SAT, PHAN TiCH HIEN TRANG

Dé phuc vu muc dich xay dung mot cong cu quan ly tiéu thu niang luong cho hé
théng chiéu sang cong cong tai Viét Nam, dé tai da trién khai khao séat va thu thap dix
liéu tiéu thu chiéu sang cong cong tai mot sé dia phuong trong ca nude. Dit liéu sau khi
thu thap duoc phan tich va tong hop thanh mét bao cao so bd. Tir cac dir lidu da duoc
phan tich nay, dé tai phan loai va xac dinh cac yéu cau va nhu cau khi xay dyng mot
khung co so dit liéu va cong cu quan ly dix liéu phu hop véi hién trang dir liéu tai cac
dia phuong. Vi s6 luong dit liéu rat 16n nén khong thé dua vao thuyét minh cia nghién

ctru, cac dit lidu can thiét sé dugc tong hop, tom tat va dua vao Phu luc cua nghién cuu.
4.1.1. Phan tich va xir ly dir li¢u khao sat tai Thanh phd Can Tho

Theo Céng van s6 1153/DPHKT-TV&TKNL ngay 26/12/2022 cia Trudng Pai hoc
Kién trdc thanh phé H6 Chi Minh vé viéc dé nghi hd tro thu thap dix liéu phuc vu cho
nhiém vu Khoa hoc va Cong nghé cap B6, UBND Thanh phé Can Tho di c6 Cong vin
phiic dap s6 4230/VPUB-XDDT ngay 06/01/2022 vé viéc hd tro thuc hién khao sat va
cung cap dit liéu nghién ctu cho céc chuyén gia cua Trudng Dai hoc Kién tric thanh

phd Ho6 Chi Minh. Trén co s¢ d6, S¢ Xay dung TP. Can Tho di cung cap céc tai liu:

— Quyét dinh 6 27/2013/QD-UBND ngay 12 thang 12 nam 2013 caa Uy ban nhan dan
thanh phé ban hanh Quy dinh phan cap quan Iy chiéu sang d6 thi va cac hoat dong
lien quan dén chiéu sang do thi;

— Quy hoach Chiéu sang d6 thi thanh phé Can Tho dén nim 2030, tim nhin dén nim
2050 dugc Uy ban nhan dan thanh phd phé duyét tai Quyét dinh s 3183/QD-UBND
ngay 05 thang 12 nam 2018;
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— Chuong trinh sir dung nang luong tiét kiém va hiéu qua trén dia ban thanh phé Can
Tho giai doan 2018-2020 duoc Uy ban nhan dan thanh phé phé duyét tai Quyét dinh
s6 509/QP-UBND ngay 28 thang 02 nam 2018;

— Ké& hoach thyc hién Chuong trinh quéc gia vé str dung ning luong tiét kiém va hiéu
qua trén dia ban thanh phé Can Tho giai doan 2021-2030 dwoc ban hanh kém theo
Ké hoach s6 66/KH-UBND ngay 22 thang 3 nam 2021;

— Hién trang chiéu sang quan, huyén trén dja ban thanh phé Can Tho, trong d6 bao gdm

cac thong tin nhu sau:

_l_

Céc quan Ninh Kiéu, Binh Thiy va O Mén: bang tong két ching loai tru dén, loai
dén va tong chi phi dién ning tiéu thu; thiéu thdng tin vé tén tram, dia chi tram, tén
ta cong to ta, chiéu cao try, loai can dén, loai day/cap ngudn. Di véi bo dit liu
nay, khong thé tao data chia ra ting vi tri dugc.

Huyén Vinh Thanh va Co Dé: thdng tin vé chung loai dén, s6 luong dén, cong suat
deén, s6 luong ti va tong chi phi dién ning tiéu thy; thiéu thong tin tén tram, dia
chi tram, tén tii cong to ta, chiéu cao tru, loai can dén, loai day/cap ngudn. Poi véi
bo dit liéu nay, khong thé tao data chia ra ting vi tri duoc.

Huyén Théi Lai: cung cap thdng tin cua 21 tuyén chiéu sang véi day di thong tin
vé loai tru, chiéu cao try, s6 luogng tru, s6 luong dén; thiéu thdng tin vé tén tram,
tén ta cong to, loai can dén, loai day/cap nguon, va cong suat dén.

Huyén Phong Dién: cung cap thong tin ciia 24 tuyén chiéu sang véi day du thdng
tin vé chang loai dén, cong suat dén, s lwong dén, loai try, sé lwong try, dién ning
tiéu thy, khdng c6 tén tram, tén ta, cong to ti1, chiéu cao try, loai can dén, loai day.
Quan Thét Nét: cung cap thdng tin cua 24 tuyén chiéu sang véi day du thong tin
vé chang loai dén, cong suit dén, sé luong dén, loai tru, sé luong try, loai day
khong c6 tén tram, tén ti, cong to ta, chiéu cao try, loai can den.

Khong thu thap duoc dir liéu vé dién ning tiéu thu hang thang cua ting ta, do do
khi xay dung cong cu quan ly, phan dit liéu nay duoc ndi suy tir danh myc thiét bi

dén tai cac khu virc ¢ dia phuong nham muc dich tao ra dir liéu minh hoa.

4.1.2. Phan tich va xix ly dit liéu khao sét tai Thanh phé Nha Trang

Dit liéu khao sat tai Thanh phd Nha Trang twong dbi day du nho su hd trg, tao diéu

kién ti da tir UBND Thanh phé Nha Trang va Cong ty ¢6 phan Méi truong d6 thi Nha
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Trang (URENCO Nha Trang). Dix liéu bao gom: danh muc chi tiét diém sang, danh muc
ta dién chiéu sang va tu dién diéu khién, khéi lwong vat tu hé théng chiéu sang va dir
lidu tiéu thu chi tiét caa khu vuc phia Bac, phia Nam, phia Tay va khu vuc trung tam

Thanh phé Nha Trang. Céc thong tin chinh bao gém:

— C6 401 ma tram va cdng suit trung binh tinh trén mai tram 1a 32.321 kWh/thang tinh
tir thang 11/2021 dén thang 11/2022;

— Hé thdng chiéu sang phia Bac Thanh phd gdm 231 ta chiéu sang, diéu khién 3741 tru
chiéu sang voi 7.683 dén; Hé théng chiéu sang phia Nam, phia Tay va khu vuc trung
tam Thanh phé gém 502 tu chiéu sang, diéu khién 22.738 tru chiéu sang véi 25.391
dén. Téng cong 833 tu chiéu sang, 26.479 tru chiéu sang véi 33.074 dén.

— Heé théng chiéu sang cua Thanh phé Nha Trang sir dung mang dién 3 pha 4 day doi
V6i cac dén co cong suat I6n hon 150W va mang dién 1 pha 2 day di véi dén c6 cong

suat dudi 150W.

Quaé trinh tong hop, phan tich va xir Iy sé liéu dé chuan hoa theo cot dugc thuc hién

dwa trén cac nguyén tic sau:

— Dir liéu vé cong suat tiéu thu duoc sip xép theo dia chi tram va tén tram, khéng sap
xép theo ti chiéu sang hoic theo dén. Do d6, khong cé cot chung lién két bang thong
tin vé try dén, chung loai dén va bang thong tin vé dit liéu céng suét tiéu thu. Do do,
str dung dit liéu vé& cong suat tiéu thu 1am chuén, sau d6 phan b lai cac tuyén theo ty

1¢;

— Tén tram duoc tao dya trén dia chi tram, néu khong c6 dia chi tram thi s& Iy theo tén
cua tuyén chiéu sang;

— Pién ning tiéu thu dugc tinh bang céng thuc:

_ Pamg X b X'N;

, 4.1
' 1000 4

Trong d6 Pyq 12 €6ng suat dinh muc cua dén, [W]; h 14 thoi gian hoat dong caa

den, [gio], d6i véi cac diém sang khong c6 thdng tin vé thai gian hoat dong thi lay

trung binh bang 9 gid/ngay; va N 1a sb dén lap dat trén ta chiéu sang tht i [dén].
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— Chiéu cao tru dén 1a chung loai cap cap ngudn dugc gitr nguyén theo dit liéu duoc
cung cap bai va Cong ty co phan Moi trudng d6 thi Nha Trang 1a don vi quan Iy va
van hanh hé thong;

— Déi véi céc tu chiéu sang khdng liét ké rd thong tin vé sb luong dén thi gia dinh ngiu
nhién tir 20 — 100 dén vi mdi tru dén c6 thé lap dat tir 1 dén 3 dén;

— Gié tri cua cot thanh tién duoc tinh theo cong thuc:

Trong d6 C;; 1a chi phi dién ning (thanh tién) cua tu chiéu sang thi i ¢ thang thu
j, [VND]; 4;; 1a dién ning tiéu thu ctia tu chiéu sang tha i ¢ thang thir j, [kWh]
1.902 14 don gia tién dién trung binh gia dinh di c6 xét dén dy phong truot gia,
[VND/kWh]; va 1,1 12 hé s6 co xét dén thué gia tri gia ting cua gia dién.

4.1.3. Phan tich va xir ly dix liéu khao sat tai Thanh phé Pa Ning

Dit liéu khao sét tai Thanh phé Pa Néng dugc hd tro thu thap tir So Xay dyng va
Cong ty C6 phan Chiéu sang cong cong Ba Nang (DANPULICO), céc dix liéu bao gom:

— Quyét dinh sé 1314/QD-UBND ngay 26 thang 3 nim 2019 vé viéc Phé duyét Quy
hoach chiéu sang do thi thanh phé Pa Nang dén nam 2030, tim nhin dén nim 2050
(Chuy@n nganh ha tang ky thuat).

— B4o c4o s6 07/BC-CSCCDN ngay 08 thang 02 nim 2022 Tong hop luéi dién chiéu
sang cong cong thanh phé Pa Ning (tinh dén 31 thang 1 nam 2021).

— Quyét dinh 4335/QD-UBND ngay 08 thang 8 nam 2017 vé viéc Phé duyét Chuong
trinh phét trién hé thong dién chiéu sang cong cong thanh ph Pa Ning dén nim
2020, tam nhin 2030.

— Ho so tién dién chiéu sang nam 2021 va 2022, gdm bang ké noi dung thanh toan/tam

rng tai cac quan Lién Chiéu, Hai Chau, Cam L¢, Son Tra, Thanh Khé, Hoa Vang.

Dix liéu dugc cung cap tir Thanh phd Pa Néng twong ddi tap trung, rd rang nén thuan
tién cho cong tac xu ly s6 liéu véi cac nguyén tic nhu ¢ trudng hop caa Thanh phd Nha
Trang. Tuy nhién c6 diém khéc biét so vai Thanh phé Nha Trang ¢ chd dit liéu chiéu

sang cia Thanh phdé Pa Ning khong dugc chia nho theo pham vi quan/huyén riéng Ié
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ma dir liéu duoc quan ly tap trung tai trung tdm diéu khién tir xa dat tai DANPULICO.
Ciing vi 1y do ndy ma thong tin vé chang loai dén, chung loai va vat liéu try, va thdng
s6 cua tu diéu khién khong duoc liét ké chi tiét theo timg diém sang vi da duogc tich hop

hoan toan 1&n hé théng diéu khién tap trung.
4.1.4. Két luan sau khi phan tich va xi Iy dir liéu khao sat

Nghién ctiu sir dung phuong phap phan tich va xu ly dit liéu tha cong két hop phan
tich tw dong bang R%®. Két qua phan tich cho thay dit liéu thu thap duoc tai cac dia
phuong twong d6i day du, c6 thé dap tmg duoc nhu cau quan ly. Tuy nhién cau tric dir
liéu c6 su khac biét va dugc quan ly theo nhiéu dinh dang khac nhau, dan dén kho khan,
méat nhiéu thoi gian dé tong hop, doi sanh. Do d6, véi muc tiéu dai han la quan Iy di
liéu tap trung va cd thé thuc hién cac bao céo phan tich mot cach nhanh chéng, ding
1am co s& dir liéu cho hoach dinh chinh sach, xay dung chién luoc dau tu va phat trién
ha tng chiéu sang cdng cong, nghién ctru nay dé xuat viéc chuan héa ngudn dit liéu dau
VA0 tir cac dia phuong theo mau dinh dang chung. Vi dac thi vé tan suat va do phan
giai dit liéu khac biét & mdi dia phuong, trudc mat voi khung mau chung s& gitp cac dia
phuong ciing nhu c6 quan quan ly chuyén nganh dé dang hon trong viéc thu gom dit

liéu va lap cac bao cado nhanh chéng, hiéu qua hon.

4.2. NGHIEN CUU, XAY DUNG KHUNG CO SO QUAN LY TIEU THU
NANG LUQNG CHIEU SANG CONG CONG TAI VIET NAM

4.2.1. Nghién ciru, Xy deng m6 hinh khung co’ sé quan ly

Dua vao két qua khao sat, phan tich va di liéu duoc trinh bay & noi dung 4.1, két
hop vai cac két qua khoa hoc vé thiét ké co s dir lieu3” 3839, @& tai dé& xuat chuan hoa
co s6 dir liéu nhu sau theo mo hinh cay thira ké cac d6i tugng (xem Hinh 4.1). Viéc thiét

1ap m6 hinh cay thira ké dwa trén cac co so:

3% GS. TS. Nguyén Vian Tuén (2014) “Phan tich dir liéu v6i R”. Nha xuit ban Téng hop Thanh phé H6 Chi Minh.
37 Ramez Elmasri (2015) “Fundamentals of Database Systems — 7™ Edition. Pearson.

% Tran Hanh Nhi, Duong Anh Pirc (2010) “Gio trinh CAu tric di ligu va thuat giai”. Nha xuét ban Dai hoc Quoc
gia Thanh pho Ho Chi Minh.

3 Trinh Minh Tuén (2012) “Gido trinh thiét ké co so dit liéu”. NXB Pai hoc Qudc gia Thanh phd H6 Chi Minh.
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— Cac dia phuong c6 thé phan cap quan Iy hé théng chiéu sang d6 thi theo ranh gigi
hanh chinh quan/huyén (nhu truong hop TP. Can Tho), hodc theo khu vuc (nhu
truong hop TP. Nha Trang), hoic quan ly tap trung tai trung tam diéu khién (nhu
truong hop TP. Da Ning). Do d6, dé d& dang dong bo dit liéu ty dong trén giao dién
cdng cu quan ly tiéu thu nang luong vé sau thi can cho phép ngudi dung duoc lra
chon hinh thirc quan ly theo ranh giéi hanh chinh, khu vuc, hoac tap trung;

— S6 luong diém sang trén céc tuyén 1a khac nhau, do d6 dé dam bao nguyén tic can
bang cdng suat trén cac pha va dé thuan tién xay dung céc kich ban chiéu sang tiét
Kiém nang luong vé sau thi dé tai dé xuat sir dung mang dién ha thé 3 pha 4 day cho
mdi tuyén chiéu sang va phan pha cho dén trén mdi tuyén, khdng st dung mang dién
mot pha;

— S6 luong tuyén dugc diéu khién tai mdi ta chiéu sang 13 khac nhau, dao dong tir 1
dén 8 tuyén; cong suat tiéu thu trén mdi tuyén s& khac nhau do chiéu dai vat 1y va do
rong long duong cua duong giao théng khac nhau dan dén sé luong dén trén mdi
tuyén cd thé khac biét rat 16n. Do d6, dé dam bao cac yéu cau vé ki thuat dién khi co
su tich hop truyén dan théng tin va thu thap di liéu thi dé tai dé xuat lap dat thiét bi
do dém cap 3 trén mdi tuyén. Thiét bi nay co thé 1a thiét bi do dém tir xa hoic do dém
tha cong;

— Céc ta chiéu sang dugc cap nguon tir mot hodc nhiéu tram bién &p cong cong trong
khu vuc, hodc duoc cung cap truc tiép tir tram bién ap chuyén dung cho chiéu sang.
Thiét ké nay hoan toan dya vao quy hoach chiéu sang d6 thi da duoc co quan quan Iy
chuyén nganh phé duyét. Do d6, nén lap dit thiét bi do dém cap 2 tai mdi tram bién
ap dé thu thap di liéu tiéu thy tir cAc tu chiéu sang, dua vao d6 c6 thé kiém soat duoc
tong ton that cong suat trén dudang nguon tir tram bién p dén céc ta chiéu sang;

— Dbi véi nhiéu dia phuong khong thuan tién dé thiét ké quan 1y va diéu hanh mang
lugi chiéu sang theo ranh gidi hanh chinh do quy hoach mang luéi giao thong khong
thuan loi (dac biét la khu vuc Tay Nam B6 véi dac thu duong song, kénh, rach hoac
khu vuc mién nti Pong Bac Bo, Tay Bic Bo, khu vuc Tay Nguyén véi dic thu phan
b dan cu rai rac va duong giao thong két ndi cac khu dan cu dai bat budc phai phan
chia mét tuyén chiéu sang thanh nhiéu doan dé thuan tién quan 1y) thi cd thé thiét ké

tram chiéu sang cua khu vuc hoac quan Iy va van hanh hé théng chiéu sang theo khu
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vyc (nhu truong hop cua TP. Nha Trang). Luc nay, c6 thé lap dat thiét bi do dém cap

1 tai tram diéu khién tap trung.

bja phuong
Khu vuc A Khu vyc B
Y Y Y
TRAM 1 TRAM 2 TRAM 3
v y v
TU 2.1 TU 2.2 TU 2.3
v ) v
TUYEN 2.3.1 TUYEN 2.3.2 TUYEN 2.3.3

DIEM SANG 2.3.3.1

DIEM SANG 2.3.3.1

DIEM SANG 2.3.3.1

Hinh 4.1. M6 hinh cay thira ké cdc doi twong trong co sé dir liéu
4.2.2. Thiét lap danh sach cac ddi twong quan ly

4.2.2.1. Doi twong nguwoi ditng

user_id Khoa chinh. Binh danh tai khoan

user_name Khda ngoai. Binh danh, dung lam tén
dang nhap.

password Mat khau dang nhap tai khoan

date_created Ngay tao tai khoan

date_updated Ngay cap nhat thdng tin tai khoan

email Dia chi email dung dé gui thong béo.
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IS_manager

Boolean. Xac dinh tai khoan B¢ hay
khong (néu khdng la loai tai khoan Dia

phuong)

4.2.2.2. Déi twong khu viee quén Iy

tu_id Khéa ngoai. Binh danh tu.
tram_id Khéa ngoai. Binh danh tram.
ten Khoa ngoai. Tén khu vuc (cap con cua

bia phuong).

4.2.2.3. Déi twong tram chiéu sang/tram cdp nguén chiéu sing chuyén dung

tram_id Khoa chinh. Binh danh tram.
khu_vuc_id Khéa ngoai. Khu vuc dat tram.
ten_tram Khoa ngoai. Thé hién tén tram.
dia_chi bia chi cua tram.

4.2.2.4. Déi twong tii chiéu sdng

tu_id Khda ngoai. Binh danh tu.
tram_id Khoa ngoai. Tram lap dat ta.

ten Khoa ngoai. Thé hién tén cua tu.
cong_to M4 thiét bi cong-to 14p tai ta.

4.2.2.5. Doi twong tru dén

tru_id Khéa ngoai. Binh danh tru.

tu_id Khoa ngoai. Binh danh ti ma tru két ndi.
so_luong S6 luong tru dén

loai_tru Loai try, kiéu try.

tiep_dia Tru c6 tiép dia hay khong.

chieu_cao Chiéu cao cua try dén

day Doi dai day cua tru dén.

can_den Pic diém. C6 can dén hay khong co
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4.2.2.6. Doi twong bé dén

bo_den_id Khoa chinh. Binh danh b dén.

tru_id Khda ngoai. Binh tru ma b dén 1ap vao.
loai_den Loai dén 1ap trén tru.

so_luong_bo S6 lwong bd dén trén mot try

cong_suat Cong suat dén

4.2.2.7. Déi twong dién ning tiéu thu

dien_nang_tieu_thu_id Khéa chinh.

tu_id Khéa ngoai.

cong_suat Cong suat tiéu thu

ngay_do Thé hién ngay do dac dién ning tiéu thu

4.2.3. Thiét lap so dd trao doi dir li¢u

So db trao ddi dir liéu giita cac d6i twong quan 1y duge mo hinh hoa theo so d6 sau:
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Database schema of manager electric power

Cost

HoaDon

Users
User KhuVuc
PK | user id »L PK | khu_vuc_id
name NVCHAR(255) NOT NULL FK1 | user_id
user_name CHAR (50) NOT NULL ten_khu_vuc CHAR(255) NOT NULL

password CHAR(50) NOT NULL
date_created DATETIME NOT NULL DEFAULT CURRENT TIMESTAMP
date_updated DATETIME NOT NULL DEFAULT CURRENT TIMESTAMP

emaill CHAR(255) NOT NULL

is_manager BOOLEAN NOT NULL

hoa_don_id

khu_vuc_id

s0_hoa_don NVCHAR(10) NOT NULL

tieu_thu DOUBLE NOT NULL

gia DOUBLE NOT NULL

Device

Tram

PK | tram_id

FK1 | khu_vuc_id
ten_tram NVCHAR(256) NOTNULL

dia_chi NVCHAR(255) NOT NULL

PK

tu_id

FK

tram_id
ten NVCHAR(255) NOT NULL

cong_to NVCHAR(255) NOT NULL

“1« PK
FK1

DienNangTieuThu

PK

dien_nang_tieu_thu_id

FK

tu_id

gia_tri DOUBLE NOT NULL

ngay_do DATETIME NOT NULL TIMESTAMP

Tuyén

tuyen_id

tu_id
loai_tru NVCHAR (255) NOT NULL
chieu_cao DOUBLE NOT NULL
s0_luong_tru INT NOTNULL
tiep_dia BOLEAN NOT NULL
loai_den NVCHAR(255) NOT NULL
can_den NVCHAR(255) NOT NULL
day DOUBLE NOT NULL
s0_luong_bo INT NOTNULL

cong_suat_den INT NOT NULL

Hinh 4.2. So dé trao doi dit lidu giita cdc doi twong qudn 1y
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Chwong 5.
KET LUAN VA KIEN NGHI

5.1. KET LUAN

Nhiém vu “Nghién cizu xay dwng céng cu qudn Iy tiéu thu ndang heong trong chiéu
sang cong cong tai Viet Nam” la nhiém vu nghién ctru quan trong duogc thuc hién kip
thoi dé xay dung mot nén tang ki thuat hd tro quan ly tiéu thy nang lwong cho hoat dong
chiéu sang coéng cong tai cac do thi; dong thoi thong qua nén tang d6 cho phép nguoi
dung va co quan quan Iy nha nudc dé dang khai thac va sur dung dir liéu cho cac muc
dich bao cdo, nghién ctru va cap nhat thong tin trong linh vuc tiéu thu nang lugng cua
chiéu sang cong cong. Théng qua qué trinh thyc hién dé tai, mot s6 két luan cé thé duoc

néu ra nhu sau:

— C6ng cu quan ly tiéu thu nang lwong trong chiéu sang cong cong 1a mot trong nhirng
yéu té méc xich trong qué trinh xay dung 16 trinh thay thé, cai tao, quan ly, va phat
trién d6 thi theo dinh hudng d6 thi thdng minh ¢ nudc ta;

— Qua trinh diéu tra, khao st va phan tich hién trang quan ly tiéu thu nang luong trong
chiéu sang céng cong & mot sé dia phuong tai Viét Nam cho thdy mdi noi c6 cach
thu thap va quan 1y co s& dir liéu khac nhau theo chirc nang, nhiém vu va quyén han
duoc quy dinh tai Quyét dinh phan cip quan Iy, van hanh hé thdng chiéu sang d6 thi
cua dia phuong d6. C6 dia phuong quan ly tap trung, hop nhat dit liéu tai trung tam
dau méi; co dia phuong lai iy quyén theo phan cap cho don vi dich vy thuc hién chire
nang thu thap, quan 1y co so dit li¢u va bao cao co quan chire nang theo dinh ky hoac
khi ¢ yéu cau; dia phuong khac lai phan cip quan 1y co so dit liéu theo ranh gigi
hanh chinh, v.v... Su quan 1y khong dong bo nay s& gay kho khin cho co quan quan
ly cap Bo trong viéc tap hop, tdng hop dit lidu khi can thiét. Tir thuc té nay, nghién
ctru dat ra nhiém vu phai xay dung duoc mot ¢éng cu quan ly tip trung, déng bo co
so dir lieu theo mot thé thuc thong nhét gitra cac dia phuong nhung khong lam thay
d6i dang ké cach thirc quan 1y va luu trir hién hanh tai dia phuong;

— V& co ché, chinh sach va phap ly: ké tir khi Nghi dinh sé 79/2009/NB-CP ngay
28/09/2009 cua Chinh phu vé Quan ly chiéu sang d6 thi dugc ban hanh, cac dia

phuong trén ca nude da rat tich cuc va chu dong trong viéc dé xuat xay dung cac quy
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dinh, chuong trinh, d& an phat trién hé thdng dién chiéu sang cong cong cua dia
phuong theo hudng an toan, 6n dinh, bén vitng, hiéu qua va tiét kiém. Tuy nhién vé
mat ky thuat thi cac dia phuong lai gap khong it vuéng méc trong qua trinh trién khai
cac chuong trinh, dé an do cac diéu kién khach quan nhu ha tang trai qua nhiéu giai
doan nén khong ddng bo, ha tang xubng cip khong dap ing duoc yéu cau nang cap
dé tuong thich vé6i hé théng hién dai méi, ngudn ngan sach va kinh phi han ché, thiéu
co ché chinh sach dé kéu goi va huy dong cac hinh thire dau tu, v.v...; va cac nguyén
nhan cha quan nhu diéu kién khoa hoc va céng nghé chua dam bao, nguon luc chat
lugng cao trong linh vuc quan ly, van hanh va diéu khién chiéu sang théng minh con
han ché, v.v... Tir d6 dua ra yéu cau phai xt ly, giai quyét dé thao g& nhimg vuéng
mac ma cong cu quan ly tiéu thy nang luong la mot trong nhitng chia khoa hiéu qua.

V& co ban, noi dung thuc hién cua dé tai da dap ung muc tiéu dat ra cua dé tai;

Uu diém cua két qua dé tai:

+ Pé tai nghién ciru dugc thyc hién Kip thoi, phi hop véi xu huéng;

+ Phan tich tong quan trén co s khoa hoc va co so thuc tién, sé lidu duoc hd tro thu
thap hoic duoc cung cap truc tiép tir chinh quyén dia phuong;

+ COng cu quan ly duoc dé xuat xay dyng trén co sé tiép thu kinh nghiém quan Iy
va luu trir hién hanh, sir dung tinh ning hoc may Vva tri tué nhan tao dé tu dong
phan tach va sap xép dir liéu theo khung quan 1y dong nhat. Tinh ning nay khong
y&u cau cac dia phuong thay doi dang ké cach thirc quan 1y va luu trix dit liéu hién
hanh dé tiét kiém thoi gian va nhan lyc.

Nhuoc diém cua dé tai:

+ Giao dién cong cu don gian, chua bat mat;

+ Thoi gian nghién ciu con han ché (vi mét thoi gian gidn cach do dich Covid-19)
nén chua thé tich hop thém céc tinh nang khac 1én hé thng;

+ Can nhiéu dit liéu tho hon nita dé kiém dinh chirc ning siéu dir liéu da xay dung;

+ Can c6 kiém dinh danh gia hiéu qua caa cong cu trong thuc tién.

Ddi véi cac van dé con thiéu sot hozc khdng thuoc pham vi nghién ciru trong dé tai

nay duoc kién nghi cho cac nghién ctru chuy@n sau vé sau.

116



5.2. KIEN NGHI

Tur két qua nghién ciu caa nhiém vy, mot sé kién nghi duge dé xuat nhu sau:
5.2.1. Kién nghi lién quan dén linh vuc quan ly caa Bo Xay dung

Nhu di trinh bay, céng cu quan ly tiéu thu ning luong trong chiéu sang cong cong
vira €6 tim quan trong chién lugc trong 16 trinh chuyén déi sé trong linh vuc ha tang ky
thuat, vira 1a giai phap hiru dung dé kiém soat niang lwong tiéu thy trong chiéu sang d6
thi. Bé két qua nghién ciru duoc trién khai mot cach kip thoi va hiéu qua, mot s6 dé xuat

trién khai ung dung cong cu nay dugc dit ra doi véi Bo Xay dung nhu sau:

— Két qua nghién ctru sau khi dugc nghiém thu va ban giao can duoc gidi thiéu, pho
bién dén cac dia phuong trén ca nudc dé cac dia phuong sém xay dung ké hoach
chuan hoa dir liéu tiéu thu niang lugng trong chiéu sang cong cong; nam bat duoc hién
trang tiéu thy ning luong va quan ly tiéu thu ning luong trong chiéu sang céng cong
dé xay dung cac ké hoach quan ly, cai tao, nang cap, thay thé, bao tri bao dudng hé
théng tai dja phuong;

— Két qua nghién ctru can dugc chuyén giao cho Cuc Ha tang k§ thuat va cac don vi ¢6
lien quan khac dé tich hop vao cac chuwong trinh hanh dong, chuong trinh quan Iy ¢6
lién quan dén hé thdng chiéu sang cong cong; hoic c6 ké hoach trién khai hiéu qua
va toan dién hon ddi véi cong cu;

— Két qua nghién ctru can pho bién cho Hoi chiéu sang Viét Nam va cac Hiép hoi nghé
nghiép khéc c6 lién quan dén linh vuc ha tang ki thuat, chiéu sang céng cong, cac
doanh nghiép san xuat thiét bi dé sir dung san pham cua nhiém vy, phan bién va gop
y dé phat trién va hoan thién san pham theo ky vong caa Bo Xay dung;

— Két qua nghién ctru can duoc chuyén giao va cho phép sir dung cho muc dich giang
day, nghién cau khoa hoc tai cac truong, vién nghién ciu dé timg budc nang cao y
thire, trach nhiém cua cac thé hé tré trong viéc st dung ning luong hiéu qua va tiét
kiém; dong thoi dao tao ngudn nhan luc tu van thiét ké, quan Iy tré cho tuong lai ngay
tir giang duong dai hoc, cao dang;

— Nghién ctru ban hanh cac quy dinh va ché tai vé viéc ap dung cdng cu trong qué trinh

quan ly hé théng chiéu sang céng cong tai cac dia phwong; thuc hién chuan hoa dix
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liéu, tich hop dix liéu 18n hé théng dé hoan thanh muc tiéu xay dyng hé théng co so

dir liéu chiéu sang cong cong trén toan qudc;

Xay dung ké hoach tap huan trién khai ung dung céng cu trén pham vi ca nudc, trong

d6 phan cong nhiém vu cho truong Pai hoc Kién tric Thanh phd H6 Chi Minh 1a dau

mdi trién khai tap huan, ghi nhan cac y kién gop y phét trién, hoan thién cong cu dé

tiép tuc hoan thién cong cu;

Tiép tuc nghién ctu, xay dung ké hoach phan bd ngan sach dé tiép tuc phat trién va

hoan thién cong cu & cac nam sau; cac nghién ctu tiép theo co thé tap trung sau hon

vé: (1) Chirc nang md phong hiéu qua nang lugng cia phwong an chiéu sang di voi
dit liéu da duoc tich hop san trén hé thong; (2) Chire ning phan ving dit lidu va théng
ké dir liéu theo linh vuc hoic theo mang; (3) Cau tric va giao dién méi hon, hiéu qua
hon, cai tién hon dbi v6i cha dé nay; (4) Chirc ning tich hop thong tin quy hoach hé
thdng chiéu sang d6 thi Ién hé théng; (5) Chiic ning loc, phan tach thong tin di liéu
tir cac dinh dang tap tin khéc (.pdf, .docx, .txt, v.v...); (6) Chirc ning phan tich t6i wu
dua trén dir liéu tiéu thu nang lugng co san; (7) Chirc niang du bao tiéu thu niang lugng
dua trén co so dir ligu I6n (bigdata) khi lugng dit ligu du lon; (8) Chirc nang thu thap

dir liéu tr xa, thu thap tu dong, thu thap theo thoi gian thuc; (9) M& rong pham vi

quan 1y ddi véi cac hang muc khéc cua chiéu sang db thi; va (10) Chic ning ty dong

bo, tw bdo céo, tu chuyén giao dén cac hé thdng co sd dir liéu khac trong pham vi

quan ly nha nuéc cua Bo va Chinh phu.

Nghién ctru ban hanh cac quy dinh hoic hudng dan ky thuat dé khuyén khich céc dia

phuong xay dung trung tim diéu khién chiéu sang tap trung tai cac dia phuong, trong

d6 can dam bao mot s6 yéu cau:

+ Y@u cau vé k¥ thuat, céng nghé, thiét bi vat tu, phan mém, v.v... tit ca déu phai la
chuan me, cac thanh phan cua n6 phai duoc giao tiép ma khdng c6 rao can nio;

+ Khong lya chon cac giai phap cong nghé con mang tinh doc quyén, phu thudc cong
nghé cua tirng hang san xuit, chua tao ra chuan két néi mo dé mo rong két ndi
trong tuong lai;

+ Panh gia, lya chon cac vat tu thiét bi trung tAm diéu khién phai phd hop véi diéu
kién 1am viéc tai dia phuong (nhu nhiét d6, bui, d6 4m cao, v.v...) dé cac thiét bi

hoat d6ng 6n dinh, tranh hu hong do thoi tiét, khi hau;
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+ Danh gia kha nang thay thé, lap dat thiét bi linh kién giira cac nha san xuat khac
nhau, tranh tinh trang doc quyén gay kho khin trong qua trinh van hanh, sta chira,
thay thé céc thiét bi, vat tu;

+ Lya chon phan mém nha cung cép phai dap tng duoc cac yéu cau st dung hién tai
va trong tuong lai gan. Phan mém phai sir dung giao thirc mé dé cho phép thiét bi
tir cac nha cung cap khac nhau c6 thé két nbi vao hé théng chung mét cach dé dang
va 6n dinh nhét.

Nghién ciru, soat xét dé bd sung quy dinh bt budc vé 1ap quy hoach chiéu sang d6

thi doi véi tat ca cac dia phuong. Quy hoach can dam bao tim nhin dai han, c6 dé

xuat phan ky dau tu dé 1am co so dinh hudng, cai tao, nang cap, dau tu phat trién va
quan Iy van hanh hiéu qua hé théng chiéu sang cong cong trong twong lai;

B sung cac tiéu chuan, quy dinh bat budc vé tinh toan, kiém soat mic do tiéu thu

nang lwong, va md phong hiéu qua ning lwong cua hé thdng chiéu sang cong cong

trong giai doan quy hoach va thiét ké chi tiét hé théng chiéu sang d6 thi. Van dé nay
d3 duoc quy dinh tai nhiéu qudc gia trén thé gisi nhu Hoa Ky, Singapore, Nhat Ban;

B6 sung phuong phap danh gia, tham tra, tham dinh, tinh toan hiéu qua vé mat ning

lwgng cuia cac giai phap quy hoach chiéu sang do thi trong qua trinh tham tra, tham

dinh va phé duyét quy hoach chi tiét hé théng chiéu sang d6 thi;

Xay dung cac quy dinh chung, thé ché chinh sach cho viéc quan ly, van hanh, duy tu

bao dudng va dau tu xay dung dbi véi chiéu sang cong cong, cling nhu kéu goi cac

ngudn luc trong x4 hoi tham gia viéc dau tu chiéu sang cong cong, dam bao cho su
phét trién bén vitng vé kinh té, vin hoa, khoa hoc, ky thuat;

Cu thé héa cac bién phap quan ly hé thong chiéu sang cong cong, néu can thiét co thé

ban hanh thong tu hudng dan cac giai phép tiét kiém nang lugng hiéu qua trong chiéu

sang cong cong duya trén cac bai hoc kinh nghiém hoic co sd thuc tién da thu thap.

Tai liéu nay co thé dugce xem 1a “tir dién” vé giai phéap str dung ning luong hiéu qua

trong chiéu sang céng cong.

DPay manh phan cip, phan quyén, phan trach nhiém quan 1y tiéu thu nang luong trong

chiéu sang cong cong tai cac dia phuong; sém ban hanh cac quy dinh vé danh gia,

ché do bao céo dinh ky cua cac cap 1&n hé thdng co s dit liéu chung vé quan ly tiéu

thu niang lwong trong chiéu sang cdng cong da xay dung
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5.2.2.  Kién nghi di véi dia phwong

Dua trén két qua nghién ciru va hudng dan sir dung duoc ban hanh kém theo, céc
dia phwong (dau méi la cac S¢ Xay dung tinh) can chia dong hd trg B Xay dung trong

cac cong tac:

— Chuan hoéa di liéu tiéu thu ning luong hé théng chiéu séng cong cong tai dia phuong
minh quan ly; quan Iy tap trung di liéu va phan cong cén bo, trach nhiém cu thé ddi
véi nhan sy quan ly dit liéu trén;

— Xay dung ké hoach tich hop co s dit liéu tai dia phuong 1én hé théng;

— Xay dung ké hoach lap quy hoach chiéu sang d6 thi, 1ap ké hoach cai tao, duy tu, dau
tu xay dung, nang cap hé thong chiéu sang do thi dia phuong bam sat muc tiéu st
dung ning luong tiét kiém va hiéu qua;

— Can quyét liét hon trong viéc chuan hoa thiét ké hé théng chiéu sang cong cong bang
cac quy dinh, ché tai cu thé nhu cach thanh phd Pa Nang di thuc hién theo Cong vin
s6 2320/UBND-SXD ngay 11/05/2023 vé chu truong dau tu ta dién chiéu sang cong
cong két ndi vé Trung tam diéu khién chiéu sang;

— Tht nghiém cbng cu va phan hoi, gop ¥ dé hoan thién cong cu.

Trén day 12 mot sb dé xuat diéu chinh, bd sung véi mong mudn ting cuong hon nira
hiéu qua cua viéc tiéu thy nang lugng trong hé théng chiéu sang cong cong tai cac do
thi; déng thoi tang cuong tinh tu nguyén tuan thi cac quy dinh quan Iy nha nudc vé
chiéu sang cong cong do thi, gop phan vao nd lyc cat giam tiéu thu nang luong va khi
thai nha kinh caa Chinh phu, dam bao cam két “phat thai rong bang 0 vao nim 2050
cua Viét Nam tai Hoi nghi COP26.
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N@i dung nhiém vu nghién ciru

Nghién ctru tong quan vé quan ly, tiéu thu va cong cu QL
tiéu thu nang luong trong CSCC tai VN va TG

2 Y nghia cong cu QL tiéu thu nang lwong trong CSCC

Nghién ctru XD

. in IV tia C , CON( -
Cong e quan ly ticu VN, trén TG trong cong tac QL, tiéu thy nang

e Bai hoc kinh nghiém, céng tc QL, va tu duy tai
luong trong CSCC

thu nang luwong trong

chiéu sang cong cong

tai Viét Nam Cac quy chuan, quy dinh, tiéu chuan, cic co ché,
chinh séach va phéap ly trong CSCC tai VN

Xay dyng, bién soan huéng dan cong cu quan 1y co
sO dir liéu ve tiéu thu nang luong trong CSCC

No§i dung nghién ciru

Chuong 1: Téng quan

Churong 2: Téng quan va danh gi4 hién trang quan ly tiéu thu
niing lwong trong chiéu sang cong cong

Chuong 3: Co sé khoa hoc va thye tién xay dung cong cu quan Iy
tiéu thu ning lwgng trong chiéu sang cong cong

Chirong 4: Nghién ciru, dé xuit xay dwng cdng cu quan |y tiéu thu
niing lrgng trong chiéu sang cong cong tai Viét Nam

Chuwrong 5: Két luan va kién nghi
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N9@i dung chwong 2

Tong quan vé quan ly tiéu thu ning lwong trong CSCC tai Viét Nam
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Noi dung chwong 2

Tong quan vé quan ly tiéu thu nang lweng trong CSCC tai Viét Nam

Ve

. s o0 o8

Nhém giai phap Nhém giai phap Nhém giai phap Nhém giai phap
néng cép, bao tri thay thé diéu khién ca ché, chinh sach
Baotridinhky ) (» SwdungLED (e Trungtimdiéu | (e Luitvatien |
Phén pha e Sidung dén khién tip trung chuén thiét ké
B4 tri lai tuyén ning lrgng méi | | Didukhiéntirxa| |e Quy dinh gitr
Phén bé lai cong | |« Swdung dén e Diéukhién theo van hanh
suat tuyén nhiéu cap cong kich ban Gia tién dién
Piéu chinh céng suét ¢ Diéukhién Xa hoi hoa déu
suét (dimming) e (Cong nghé m khéng day két fir phat trién
Tich hop nguén diéu khién méi hop thu thap dit | | M6 hinh ESCO
ning leong méi | |« Phwong thire liéu tirxa
Ngfml hoa diéu khién méi, o Diéukhién vé
kich ban méi tinh
vy vy J

Cdc nhom gidi phdp qudn Iy tiéu thu ndng lwong va cong cu qudn ly tiéu thu ndng lwong trén Thé Gidi
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Co sé khoa hoc va thue tién xAy dung cong cu quan ly tiéu thu niing lhrong

trong chiéu sang cong cong

— Nghién ciru cac co so khoa hoc (Iam co s6 ly thuyét) va bai hoc kinh nghiém
(1am co sé thyc tién) lam tién dé xay dung cdng cu quan ly riéng cho VN;

— Nghién ctru céc bai hoc kinh nghiém ap dung céc giai phép kiém soét, quan
Iy tiéu thy ning lugng & cac thanh phd ¢ Viét Nam

— Nghién ciru cac nghién ciru khoa hoc, céc binh luan, gop y, phan bién déi
v6i viée quan ly, dau tu va phat trién hé thong chiéu sang cong cong, va hé

thdng quan ly chiéu séng cdng cong tai Viét Nam

Noi dung chwong 4

Nghién ciru, dé xuit xay dung cdng cu quan ly tiéu thu ning lwong trong

chiéu sang cong cong tai Viét Nam

— Nghién ctru, xay dung co s¢ dit liéu khao sat va do dac hién trang hé théng
chiéu sdng c6ng cong tai mot sb tinh, thanh dién hinh ¢ Viét Nam;

— Nghién ctru, xay dung khung co sé quan ly tiéu thu nang luong chiéu sang
cdng cong tai Viét Nam;

— Nghién ciru, xay dung cong cu quan ly tiéu thu ning luong trong chiéu sang
cbng cong;

— Nghién ctru, xay dung huéng dan khai théc, sir dung va bao céo dbi véi cong

cu quan ly tiéu thy nang luong trong linh vire chiéu sang cong cong.
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1  Tinh quan trong, va kip thoi ctia nhiém vu

2 Xay dung duoc cong cu quan ly, dap img muc tiéu
e Uu diém vé tinh cap thiét, kinh nghiém thuyc tién

° Nhuoc diém vé giao dién, thoi gian, ki€ém dinh

e San pham day du theo thuyét minh

1 Yéu cau vé chuan dir liéu mo cua cong nghé, vat tu

Soat xét, bd sung quy dinh bat budc vé 1ap quy hoach
chiéu sang do thi

Soat xét, bd sung quy chuén, tiéu chuén tinh toan,
@ ki€ém soat muec tiéu thy nang luong va mo phong
hiéu qua nang lugng cua CSCC

o Xay dung quy dinh chung, chinh sach quan ly, van
" hanh, bao dudng, dau tu xay dung

e Péy manh phan cap, phan quyén, phan trach nhiém
quan ly tiéu thu nang lugng trong CSCC tai dia phuong



Thoi gian nghién ciru

Hoan thanh Bdo cao,
Nhéan nhiém nghién ctru, dé nghiém thu
vu nghién ciru xudt cong cu cap bo
..... 29/12/2023
1, % C) e

04/12/2022 12/2023 01/2024

Nghiém thu Bao cao, nghiém

giai doan 1 thu cdp co s&

San pham cua nhiém vu

Bai bao khoa hoc

A
o )

Cong cu quan ly, hwéng
dan khai théc, st dung va
béo cdo chi tiét

Thuyét minh
chi tiét nhiém vu
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San pham cta nhiém vu

Nghién ciru, dé xuat xay dung cong cu quan ly tiéu thu nang lugng
trong chiéu sang céng cong tai Viét Nam
Research and propose the development of energy consumption management tools
for public lighting in Vietnam
Nguyén Hoang Minh Vi,

Nguyén Lé Duy Luan, Nguyén Anh Triét
TOM TAT.
D€ phuc vy myc dich xdy dung mét cong cu quan Iy tiéu thy nang lugng trong chigu sdng cong cdng tai Viét Nam, nhém
t4c gia da trién khai viéc khao sét Idy di liéu tiéu thy chiu séng cang cong tai mét s6 dia phudng trong ca nudc. Sau dé,
@2 13i ¢6 dua ra mdt bao cio vide cac dir liéu thu duge, dé€ tir ddy nghién ciu c6 the xdc dinh mét s6 nhu cdu - yéu cau khi
Xéy difng mét khung co s& i liéu va cong cu quan Iy dir ligu phis hp véi hién trang di liéu tai cac dia phugng. Dya vao
khao sdt va cdc bdo cdo phdn tich & trén, két hgp vdi cac két qud khoa hoc v vigc thigt ké ca s& dir lidu (xem [4], [8). [3])
& t3i dua ra mot 56 d& xust vé viec chudn héa co s dif liéu quan Iy tiu thu nng lucng trong chigu séng céng céng tai
Vigt Nam.
Tir khéa: Chigu sing cong cong, Sif dung nang lugng higu qua, Cong cy quan I, Tiéu thy nang lugng
ABSTRACT.
To serve the purpose of building a tool to manage energy consumption in public lighting in Vietnam, the authors have
deployed a survey to obtain public lighting consumption data in a number of localities throughout the country. water.
After that, the project gave a report on the data collected, so that from here the research can identify some needs -
requirements when building a database framework and data management tools. consistent with the current data status in
localities. Based on the survey and analytical reports abave, combined with scientific results on database design (see 4],
8], [9]), the project proposes some Praposal on standardizing the database for energy consumption management in public
lighting in Vietnam.
Key word: Public lighting, Energy efficiency, Management tacl, Energy consumption
Nguyén Hoang Minh V™', Nguyén L& Duy Lusn™', Nguyén Anh Triét
“Email: vunguyenhoangminh@uah.edu.vn, Tel: [+84) 903 676968
“Email: luan.nguyenleduy@uah eduvn, Tel: (+84) 906 338898
Email: trietnguyenanh@uah.edu.vn
" Bai hoc Kign tric Thanh phd HB Chi Minh.
1. G161 THIEU CHUNG hé théng chigu sing cng céng trong da thi 13 xu hudng
Téc 6 d6 thi hoa nhanh chéng tai Viét Nam trong ba thap bt budc.

ky vifa qua d kéo theo sy tang trudng manh mé vé nhu
cau nang lugng dé dap ting cc chi tiéu phat trién kinh 18
- x5 h6i cia dé thi. Trong qué trinh phit trién d8, hé théng
chigu sdng cang cfng 1a mdt trong nhiing hé thang ha
tang ky thudt thiét yéu dam béo cho sy phat tridn an
todn, bén viing, va hidu qud cla do thi.

Tai héi nghi thugng dinh cia c&c nh 1anh dao trong khusn
khé hgi nghi Lién Hiép Quéc vE bién ddi khi hiu lan thir 26
(COP26), Viét Nam d& cam két muc tiéu gidm phat thai
rong bang 0 vao nam 2050. By |3 cam két manh mé, thé
hién dugc su quyst tam ciia Viét Nam trong viéc (g phé
vdi bién d6i khi hau, dong gop cho nd Iuc todn ciu v cit

2/2712024
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1. HUONG DAN CAI PAT HE THONG

1.1. Cai dat cac goi tir kho Ubuntu

Pé bt dau qua trinh, can tai xudng va cai dat tat ca cac thu muc tir kho Ubuntu. Sau

d6 sé& sir dung trinh quan Iy g6i Python pip dé cai dat cac thanh phan bé sung.

Tiép theo, tai va cai dat cac goi apt tly thudc vao phién ban Python sir dung. Vi

du, néu may dang st dung Django véi Python 3, hdy gé:

$ sudo apt update

$ sudo apt install python3-venv python3-dev libpg-dev postgresql postgresgl-contrib ng

Lénh nay s& cai dat mot cong cu dé tao moi trudng 4o cho cac du &n Python, cac tép
phét trién Python can thiét dé xay dung Gunicorn sau nay, hé thong co s¢ dir liéu

Postgres va cac thu vién can thiét dé tuong tac véi nd va may chit web Nginx.
1.2. Tao co s& dir li€éu va nguoi dung PostgreSQL

Bat dau tao co so dir lidu va ngudi dung co so dir liéu cho ang dung Django. Theo
mic dinh, Postgres sir dung so dd Xac thuc duoc goi 1a “xac thuc ngang hang” cho cc
két ndi cuc bo. Vé co ban, diéu nay c6 nghia 1a néu tén nguoi ding hé diéu hanh cua
ngudi dung khép véi tén ngudi ding Postgres hop 16 thi ngudi dung d6 c6 thé dang nhap

ma khéng can xac thuc thém.

Trong qué trinh cai dat Postgres, mot ngudi ding hé diéu hanh ¢ tén postgres dugc
tao ra dé twong tng véi postgres Ngudi ding quan tri PostgreSQL. Can st dung nguoi
ding nay dé thuc hién céc tac vu quan tri; ¢d thé sir dung sudo va chuyén tén ngudi ding

bang -u lva chon.

Ding nhap vao phién Postgres twong tac bang cach nhap:

$ sudo -u postgres psql Copy



Hé thdng sé& gtri o1 nhic PostgreSQL dé ngudi ding thiét 1ap cac yéu cau tao co sd

dit liéu. Co s6 dir liéu duoc tao nhu sau:

postgres=# CREATE DATABASE myproject ;

Khai tao nguoi dung co sé dit liéu cho du an véi yéu cau diang nhap mat khau:

postgres=# CREATE USER myprojectuser WITH PASSWORD ' password ';

Sau d6, can sé stra d6i mot s6 tham sé két ndi cho nguoi dung. Diéu ndy sé ting toc
cac hoat dong cua co so dir lidéu dé khong can phai truy van va dat cac gia tri chinh xéac

mdi khi thiét lap két noi.

Dbat ma hda ky tu mac dinh thanh UTF-8 theo yéu cau caa Django. Thiét 1ap so dd
cach ly giao dich mic dinh thanh “doc da cam két”, ngan chin viéc doc tir cac giao dich
khong duoc cam két. Sau cung 1a dit mai gid theo dia phuong st dung. Theo mic dinh,

Django sé& cap nhat c4c thiét lap nay dé thiét 1ap du &n st dung UTC.

Dé cap cho ngudi ding mai quyén truy cap dé quan tri co sé dir liéu méi, st dung

cau lénh sau:

postgres=# GRANT ALL PRIVILEGES ON DATABASE myproject TO myprojectuser ; Copy

Sau khi hoan tat, hay thoat khoi ddu nhic PostgreSQL bang cach go:

postgres=# \q

Postgres hién da duoc thiét 1ap dé Django cd thé két ndi va quan 1y thong tin co s

di liéu cua nd.

1.3. Tao moi trwomg ao Python cho dy an



Co sé di liéu tai khoan da co, ngudi dung c6 thé bat dau thiét 1ap moi truong 4o cho
du &n. Thuc hién cai dat du an theo yéu cau cua Python trong méi truong do dé quan ly
dé dang hon. Pau tién, tao mot thu muc luu trir dy &n méi (vi du: du an xay dung cong

cu quan ly tiéu thu nang luong)

$ mkdir ~/ myprojectdir

$ cd ~/ myprojectdir

Trong thu muyc du &n, tao mdi truong 40 Python bang cach go:

$ python3 —m venv myprojectenv

Hé thdng sé& tao mot thu muc ¢ ten myprojectsv. Bén trong dé duoc cai dit mot
phién ban cuc bo cua Python va mét phién ban cuc bo cua pip dé quan ly cac géi. Ngudi
ding c6 thé sir dung cau triic méi truong 4o nay dé cai dat va dinh cau hinh méi truong
Python riéng biét cho bat ky du 4n nao. Sau khi di tao xong thu muc, can kich hoat méi

trurong ao theo cau 1énh sau:

$ source myprojectenv /bin/activate

Cau lénh s& tac dong hé thong dé cho biét rang c6 nguoi dung hién dang hoat dong
trong mdi truong 40 Python. Dén budc nay thi tit ca cac cdng cu can thiét dé xay dung
mot du an Django mai da duogce cai dat. Cho phép nguoi dung xay dung mot du an lién

quan dén co so dir liéu bang Python.
1.4. Tao va cau hinh dy 4n Django méi
1.4.1. Tao dw an Django

Du an Django s€ cai dat toan bo dir liéu trong thu muc ma nguoi dung da tao ¢ budc
trén. Pong thoi s& tao mot thu muc cap hai véi ma thuc té dé thiét 1ap tap lenh quan ly

trong thu muc nay.



(myprojectenv) $ django-admin startproject myproject ~/ myprojectdir

Thu muc IGc nay s€ ¢6 nodi dung sau:
— ~/myprojectdir/manage.py: Kich ban quan ly du 4n Django.
— ~/myprojectdir/myproject/: GOi du an Django.
— ~/myprojectdir/myprojectenv/: Thu muc moi treong ao da tao trude do.
1.4.2. Piéu chinh cai dit dy an

Sau khi d3 tao thu muc du &n, can diéu chinh cac cai dat phu hop véi yéu cau cua

nguoi dung bang cau 1énh:

(myprojectenv) $ nano ~/ myprojectdir / myproject /settings.py

Bit dau bang cach xac dinh vi tri ALLOWED HOSTS chi thi. Diéu nay x4c dinh danh
sach cac dia chi hoic tén mién cua may cha c6 thé duoc sir dung dé két néi vai phién
ban Django. Bat ky yéu cau nao dén c6 tiéu dé Host khdng c6 trong danh sach nay sé
dua ra mot ngoai 18. Django yéu cau phai thiét 1ap budc nay dé ngan chan cac 15 hong

bao mat.

Trong dau ngoic vudng, liét ké cac dia chi IP hoic tén mién duoc lién két voi may
chu Django. Mdi muc phai duoc liét ké trong diu ngoac kép véi cac muc dugc phan

tach bang dau phay.

Tiép theo tim phan cau hinh quyén truy cap co so dit liéu. Hé thong sé& bat dau véi
DATABASES. CAu hinh trong tép danh cho co s¢ dit liéu SQLite. Nguoi dung can thay
d6i cai dat véi thong tin co s dit liéu PostgreSQL bang cach cung cap tén co so dit liéu,
tén nguoi dung co sé dir liéu, mat khau cia ngudi dung co sé dit liéu va dia chi luu trix

co s6 dir liéu trén may tinh. Ciing c6 thé dé lai PORT cai dit dudi dang mot chudi tréng:



~/myprojectdir/myproject/settings.py

DATABASES = {
'default': {

'ENGINE': 'django.db.backends.postgresgl psycopg2',
'NAME': 'myproject',

'USER': 'myprojectuser',

'PASSWORD': 'password',

'"HOST': 'localhost',

'PORT': '',

Tiép theo, di chuyén xudng cudi tép va thém cai dat cho biét vi tri dat cac tép tinh.
Viéc nay phai dugc thuc hién dé Nginx c6 thé xu Iy cac yéu cau vé sau. Cai dit vi tri

dat cac thu muc tinh nhu sau:

~/myprojectdir/myproject/settings.py

STATIC URL = 'static/'
# Default primary key field type

# https://docs.djangoproject.com/en/4.0/ref/settings/#default-auto-
field

DEFAULT AUTO FIELD = 'django.db.models.BigAutoField'
import os

STATIC ROOT = os.path.join(BASE DIR, 'static/")
Luu va dong tap tin sau khi hoan tat.
1.4.3. Hoan tat thiét 1ap dw an ban dau

Trong budc ndy, ngudi ding can di chuyén luge d6 co s dit liéu ban dau sang co

so dir lieu PostgreSQL cua hé théng bang tap Iénh quan ly:

(myprojectenv) $ ~/ myprojectdir /manage.py makemigrations

(myprojectenv) $ ~/ myprojectdir /manage.py migrate




Tao ngudi ding quan tri cho du &n bang cach go:

(myprojectenv) $ ~/ myprojectdir /manage.py createsuperuser

Sau d6 chon tén nguoi ding, cung cap dia chi email, chon va xac nhan mat khau.
Céc théng tin trén la cac noi dung tinh sé duoc luu vao vi tri thu muc tinh da duoc cai

dit trude d6. Qua trinh luu duge thuc hién bang cau lénh:

(myprojectenv) $ ~/ myprojectdir /manage.py collectstatic

Bang cAu lénh ndy, cac tap tin tinh sau d6 s& duoc dit trong mot thu muyc co tén

static trong thu muc du an.

Sau budc nay, hé thdng cé thé bao dong dé luu y ngudi ding vé viéc cai dat tuong
lta UFW bao vé may chi. Khi d6, nguoi ding can truy cap vao hé théng dé kiém tra
diéu kién tuong ltra bao mat. Qua trinh nay duoc thuc hién bang céch tao mot cong trao
d6i théng tin 8000 bang cau lénh:

(myprojectenv) $ sudo ufw allow 8000

Cudbi cuing, kiém tra du an bang cach khai dong may chu phat trién Django:

(myprojectenv) $ ~/ myprojectdir /manage.py runserver 0.0.0.0:8000

Trong trinh duyét web, truy cap tén mién hoic dia chi IP ctia méy chu, sau d6 :8000:

http:// server_domain_or_IP :8000

Nguoi dung sé& duoc didu hudng sang trang chi muc Django mic dinh nhu sau:



django View release notes for Django 3.0

oA

The install worked successfully! Congratulations!

You are seeing this page because DEBUG=True is in
your settings file and you have not configured any

URLs.
¢ Django Documentation ¢ Tutorial: A Polling App oy Django Community
Topics, references, & how-to's Get started with Django Connect, get help, or contribute

Néu kéo dai dia chi URL trén thanh dia chi bang cum lénh /admin, nguoi ding s&

dugc nhic nhap tén ngudi dung va mat khau quan tri:

Django administration

Username:

sammy =

Password:

Sau khi xéc thyc, nguoi dung cd thé truy cap giao dién quan tri Django mic dinh:



Django administration

WELCOME, SAMMY. VIEW SITE / CHANGE PASSWORD / LOG OUT

Site administration

Recent actions
Groups Add Change

Users Add Change My actions

None available

Nhan CTRL-C trong ctra s6 terminal dé tat may chu phat trién.
1.4.4. Kiém tra kha ning phuc vu dw &n cia Gunicorn

Truéc khi roi khoi moi truong a0, can Kiém tra Gunicorn dé dam bao kha nang phuc
vu ng dung. Nguoi ding ¢ thé lam diéu ndy bang cach vao thu muc dy &n va su

gunicorn ngd dé tai mé-dun WSGI cua duy an:

(myprojectenv) $ cd ~/ myprojectdir

(myprojectenv) $ gunicorn —-bind 0.0.9.0:8000 myproject .wsgi

Cau lénh trén s& khai dong Gunicorn trén cuing giao dién ma may chu phat trién
Django dang chay. Luu y rang giao dién quan tri s& khéng ap dung bat ky kiéu dang nao

vi Gunicorn khéng biét cach tim noi dung CSS tinh chiu trach nhiém cho viéc nay.

Nguoi ding da chuyén cho Gunicorn mot md-dun bang céch chi dinh duong dan
thu muc twong dbi téi tap tin wgi . py cua Django, day 1a diém vao ung dung cua ngudi
dung, st dung cu phap moé-dun cua Python. Bén trong tap tin nay, mot ham goi la

application dugc xac dinh, duoc sir dung dé giao tiép voi tng dung.

Sau khi kiém tra xong, nhan CTRL-C trong cira s6 terminal dé dirng Gunicorn. Lic
nay, nguoi ding da hoan tat viéc dinh cau hinh tng dung Django. Budc tiép theo la thoat

khoi moéi truong 4o bang céch gd:

(myprojectenv) $ deactivate




1.5. Tao cac tép dich vu va socket systemd cho Gunicorn

Sau khi chic chan ring Gunicorn c6 thé twong tac véi tng dung Django, ngudi ding
s& khoi dong va dirng may chi tng dung. Dé thuc hién diéu nay, can phai tao cac tép

socket vadichvu systemd.

socket cua Gunicorn s& duoc tao khi khai dong va cho phép céc két néi. Khi cé
két ndi, systemd s& ty dong khoi dong qua trinh Gunicorn dé xt ly két ndi. Khoi tao

vamo tép socket systemd cho Gunicorn véi phan quyén sudo nhu sau:

$ sudo nano /etc/systemd/system/gunicorn.socket

Bén trong do, tao mot [Unit] dé md ta socket, mot [Socket] dé xac dinh vi tri

socket vd [Install] dédam bao socket duoc tao vao dung thoi diém:

/etc/systemd/system/gunicorn.socket
[Unit]
Description=gunicorn socket
[Socket]
ListenStream=/run/gunicorn.sock
[Install]

WantedBy=sockets.target

Luu va dong tap tin sau khi hoan tat. Tiép theo, tao va mé tép dich vy systemd
cho Gunicorn vai phan quyén sudo trong trinh soan thao vin ban. Tén tép dich vu phai

khép véi tén tép socket ngoai trir phan ma rong:

$ sudo nano /etc/systemd/system/gunicorn.service

[Unit] dugc sir dung dé chi dinh siéu dit liéu va cac phan phu thudc. Pat mo ta
vé dich vu tai day va yéu cau hé thong chi bt dau dich vu nay sau khi d dat dwgc muc
tiéu mang. Vi dich vu thuong dia vao socket tir tép socket nén can thiét 1ap mot

Requires dé chiramdiquan hé phu thuoc nay:



/etc/systemd/system/gunicorn.service
[Unit]
Description=gunicorn daemon
Requires=gunicorn.socket

After=network.target

Tiép theo, md [Service] dé chi dinh ngudi ding cac cac dbi twong quan ly.
Nguoi dung cap cao s& cip quyén sé hitu cho tai khoan ngudi dung théng thuong va tat
ca C4c tép cd lién quan. Sau d6, ngudi dung cap cao s& vach ra thu muc l1am viéc va chi
dinh 1énh s& sir dung dé khai dong dich vu (theo doan lénh bén dudi). Trong trudng hop
nay, ngudi ding cip cao phai chi dinh duong dan day da dén tép thuc thi Gunicorn,
duogc cai dat trong moi treong ao. Sau do, s& lién két tién trinh vai socket Unix da

duoc tao trong thu muc / run dé qua trinh c6 thé giao tiép voi Nginx.

/etc/systemd/system/gunicorn.service

[Unit]
Description=gunicorn daemon
Requires=gunicorn.socket
After=network.target
[Service]
User=sammy
Group=www-data
WorkingDirectory=/home/sammy/myprojectdir
ExecStart=/home/sammy/myprojectdir/myprojectenv/bin/gunicorn \

--access-logfile - \

--workers 3 \

--bind unix:/run/gunicorn.sock \

myproject.wsgi:application
Cudi cung, bd sung thém chuong trinh con cho [Install].Chuong trinh con sé&
kich hoat systemd biét nén lién két dich vu nay véi yéu cau gi trong qua trinh khoi
dong.
/etc/systemd/system/gunicorn.service

[Unit]

Description=gunicorn daemon

10



Requires=gunicorn.socket
After=network.target
[Service]
User=sammy
Group=www-data
WorkingDirectory=/home/sammy/myprojectdir
ExecStart=/home/sammy/myprojectdir/myprojectenv/bin/gunicorn \
-—-access-logfile - \
--workers 3 \
--bind unix:/run/gunicorn.sock \
myproject.wsgi:application
[Install]

WantedBy=multi-user.target
Qua trinh cai dat cho tép dich vu systemd d4 hoan tat. Luu va dong cira s6 lai.
Ldc nay di c6 thé bat dau va kich hoat socket Gunicorn. Diéu nay sé& tao tap tin

socket tai /run/gunicorn. sock. Khikét ndi duoc thuc hién voi socket d6, systemd

sé& ty dong khoi dong gunicorn.service dé xtr Iy cac yéu cau:

$ sudo systemctl start gunicorn.socket

$ sudo systemctl enable gunicorn.socket

1.5.1. Kiém tra tép Socket ciia Gunicorn

Kiém tra trang thai cua qua trinh dé biét yéu cau c6 dugc thuc hién hay khong:

$ sudo systemctl status gunicorn.socket

Hé théng s& hién thi doan théng tin sau:
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Qutput

® gunicorn.socket — gunicorn socket
Loaded: loaded (/etc/systemd/system/gunicorn.socket; enabled; vendor preset: enab
Active: active (listening) since Mon 2022-84-18 17:53:25 UTC; 5s ago

Triggers: @ gunicorn.service
Listen: /run/gunicorn.sock (Stream)
CGroup: /system.slice/gunicorn.socket

Apr 18 17:53:25 django systemd[1]: Listening on gunicorn socket.

Tiép theo, kiém tra sy ton tai cua tap tin gunicorn. sock trong danh myc /run:

$ file /run/gunicorn.sock

Output
/run/gunicorn.sock: socket

Néu lénh systemctl status chirarang di xay ra 16i hodc néu khdng tim thay
gunicorn.sock trong thu muc, d6 13 dau hiéu cho thiy socket cua Gunicorn khéng

duoc tao thanh cong. Lic nay can kiém tra nhat ky caa socket Gunicorn bang céch gé:

$ sudo journalctl —u gunicorn.socket

Kiém tra lai thuy muc /etc/systemd/system/gunicorn.socket dé khic

phuc céc su ¢cb trudce khi tiép tuc.
1.5.2. Kiém tra kich hoat socket

Kiém tra kich hoat socket bang cach go:
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$ sudo systemctl status gunicorn

OQutput

O gunicorn.service - gunicorn daemon
Loaded: loaded (/etc/systemd/system/gunicorn.service; disabled; vendor preset: en
Active: inactive (dead)

TriggeredBy: e gunicorn.socket

Néu socket van chua duogc kich hoat thi can kiém tra xem Gunicorn hién c6 dang

chay hay khéng bang cach go:
$ sudo systemctl status gunicorn

Output

® gunicorn.service — gunicorn daemon
Loaded: loaded (/etc/systemd/system/gunicorn.service; disabled; vendor preset: enj
Active: active (running) since Mon 2022-04-18 17:54:49 UTC; 5s ago
TriggeredBy: e gunicorn.socket
Main PID: 102674 (gunicorn)
Tasks: 4 (limit: 4665)
Memory: 94.2M
CPU: 885ms
CGroup: /system.slice/gunicorn.service
F—1®2674 /home/sammy/myprojectdir/myprojectenv/bin/python3 /home/sammy/myj
F—l®2675 /home/sammy/myprojectdir/myprojectenv/bin/python3 /home/sammy/myj
|-102676 /home/sammy/myprojectdir/myprojectenv/bin/python3 /home/sammy/myj
L_102677 /home/sammy/myprojectdir/myprojectenv/bin/python3 /home/sammy/my}

django systemd[1]: Started gunicorn daemon.
django gunicorn[102674]: [2022-04-18 17:54: +0000]

[102674] [INFO]
django gunicorn[102674]: [2022-04-18 17:54:49 +0000] [102674] [INFO]
django gunicorn[102674]: [2022-04-18 17:54:49 +0000] [102674] [INFO]
django gunicorn[102675]: [2022-04-18 17:54:49 +0000] [102675] [INFO]
django gunicorn[102676]: [2022-04-18 17:54:49 +0000] [102676] [INFO]
django gunicorn[102677]: [2022-04-18 17:54:50 +0000] [102677] [INFO]
django gunicorn[1@02675]: - - [18/Apr/2022:17:54:50 +0000] "GET / HTTP

Néu dau ra tir curl hoic diu racia systemctl status cho biét da xay ra su

cb, hay kiém tra lai tap tin /etc/systemd/system/gunicorn.service:
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$ sudo journalctl —u gunicorn

Néu tap tin bi 16i, phai khai dong lai quy trinh Gunicorn:

$ sudo systemctl daemon-reload

$ sudo systemctl restart gunicorn

1.5.3. Pinh cau hinh Nginx thanh Proxy Pass téi Gunicorn

Sau khi Gunicorn di duoc thiét lap thanh cong, can thiét 1ap ciu hinh Nginx dé
chuyén luu lwong truy cap dén quy trinh. Qua trinh thiét lap bat dau bang cach tao va

ma& khdi may cha moi trong thuy muc sites-available cua Nginx:

$ sudo nano /etc/nginx/sites—available/ myproject

Khdi may chi méi s& duoc chi dinh dé lam dau mdi lién két tén mién hoic dia chi

IP ctia may chu:
/etc/nginx/sites-available/myproject

Server {
listen 80;

server name server domain or IP;

Tiép theo, can cung cap dia chi Iuu trit ndi dung tinh cho Nginx:

/etc/nginx/sites-available/myproject
server {
listen 80;
server name Server_domain_or_IP;
location = /favicon.ico { access_log off; log not found off; }
location /static/ {

root /home/sammy/myprojectdir;
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Tiép theo, tao mot chét chin dja chi /  {} dé két thic cau Iénh. Bén trong ngoic
hoa s& khai béo c4c tiéu chuan proxy params di kem véi cai dat Nginx. Va cudi cung

la chuyén Iuu lwong truy cap truc tiép dén socket Gunicorn:

/etc/nginx/sites-available/myproject
server {
listen 80;
server name server domain or IP;
location = /favicon.ico { access log off; log not found off; }
location /static/ {
root /home/sammy/myprojectdir;
}

location / {
include proxy params;

proxy pass http://unix:/run/gunicorn.sock;

Luu va dong tap tin sau khi hoan tat. Luc nay, ngudi dung di c6 thé kich hoat tép

bang céch lién két Nginx voi sites-enabled:

$ sudo ln -s /etc/nginx/sites—available/ myproject /etc/nginx/sites—enabled Copy

Kiém tra ciu hinh Nginx dé tim 13i ct phéap bing cach gb:

$ sudo nginx -t

Néu khdng c6 131 nao duoc bao cdo, tiép tuc va khai dong lai Nginx bang céach gé:

$ sudo systemctl restart nginx

Cubi cuing, can mé tudng hira dé cho phép luu luong truy cap binh thuong:
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$ sudo ufw delete allow 8000

$ sudo ufw allow 'Nginx Full'

Qua trinh cai dat va thiét 1ap hoan tat, ngudi dung cé thé truy cap vao tén mién hoic

dia chi IP cua may cha dé xem ung dung web da duoc thiét 1ap.

2. NGHIEN CUU, XAY DUNG CONG CU QUAN LY TIEU THU NANG
LUQNG TRONG CHIEU SANG CONG CONG TAI VIET NAM

2.1. Giéi thi€u cong cu

Trang web quanlychieusang.vn 13 mét céng cu hd trg quan 1y nang luong chiéu sang
cbng cong tai Viét Nam. Cong cu cho phép cac dia phuong cap nhat dir ligu thuong
xuyén va lién tuc 1én co so dir liéu chung. Tu do, cac co quan chirc nang, hay chinh dia
phuong, c6 thé theo ddi mutrc d6 tiéu thu dua vao viéc khai thac cac dit liéu da dugc cap
nhat mot cach truc quan bang cac biéu do dir liéu, cling nhu hd tro théng ké va cho phép
tai cac bang dir liéu vé. Vai kha ning theo ddi chi tiét, rd rang, cdng cu gilp cho viéc
quan 1y nang luong chiéu sang cong cong tai Viét Nam tro nén thuan loi va hiéu qua
hon. Tir d6, cac co quan quan Iy s& co cac co sé khoa hoc trong viéc dau tu, phat trién
va dua ra cac chién luoc van hanh hiéu qua hon vé mat nang lugng va kinh té trong linh

vuc chiéu sang.

Chinh vi phuc vy 2 déi tugng chinh 14 co quan quan ly tai Pia phuong va co quan
chuc nang cua Bg, nén cong cu duoc chia lam 2 loai tai khoan: Tai khoan DPia phuong
va tai khoan Bo. Trong d6, tai khoan Pia phuong duoc cip cho cac dia phuong nhim
muc dich cap nhat va khai thac dir liéu tai dia phuong; tai khoan cta Bo cho phép khai

thac dit liéu cua tat ca cac dja phuong cé trén hé théng.
2.2. Thiét ké phwong thirc cip nhat dir liéu

Hé théng duoc thiét ké dé cho phép tai khoan ngudi dung tai 1&n cac tap tin (file)
duéi dinh dang bang tinh (excel) theo mau da dugc chuan héa, vi hau hét cac dia phuong
hién nay dang sir dung ché d6 thong ké, béo céo bang dinh dang bang tinh nay. Sau khi

tap tin duoc tai 18n hé théng, hé thdng s& quét dé kiém tra su twong thich cua di liéu
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trén tap tin véi cac ngin co so dit liéu di duoc thiét ké sin trude khi sao chép va dua
vao ngin co so dit liéu phi hop. Dwa vao mie do cap nhat, hé thong s& hd tro hai loai
dit liéu can cap nhat twong tng véi hai mau bang tinh khac nhau® 2 3: (1) Bang tinh di
lieu thiét bi chiéu sang: chtra cac thong tin vé sb lwong bo dén, tru dén dd duoc phan
chia vé cac ta diéu khién; (2) Bang tinh liéu tiéu thu: chira cac thdng tin vé cong suit
tiu thy, dién ning tiéu thy, thoi gian do va thanh tién dién ning tiéu thu cua tirng ta
diéu khién. Viéc lua chon phuong an chia thanh hai mau bang tinh nay nham céc muc
dich: (1) Gitip tai khoan nguoi ding khdng can nhap cac dir liéu tiéu thy cua ta nhiéu
lan dé tranh sai sot; va (2) Chi khi can cap nhat do c6 su thay doi vé thong tin tru dén

hoac bo dén thi mai cap nhat 18n hé théng, khdng nhat thiét phai nhap sé liéu hang thang.

2.3. Thiét ké so' d6 trang web

! Kolawole Mangabo (2020) “Full Stack Django and React: Get hands-on experience in full-stack web
development with Python, React, and AWS”. Packt Publishing.

2 Ramez Elmasri (2015) “Fundamentals of Database Systems — 7™ Edition. Pearson.
3 William, S. V. (2018) “Django for APIs: Build web APIs with Python & Django”. Independently Published.
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Trang chud

4
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TAI KHOAN B|A PHU'O'NG / TAI KHOAN B
Cap nhat <
Dir liéu thiét bj
Dir liéu tiéu thy
e Biéu dd < > Biéu dd —
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Dir liéu tiéu thy  [€— —» D lidu tiéu thy
Dir liéu hdéa don |€— —>» Dir liéu hoa don
Dir liéu thiét bj < > D liéu thiét bj
\ 2
DPang xudt

Hinh 2.1. So dé biéu dién cau truc trang web/cong cu quan 1y tiéu thy ndng heong

trong chiéu sang cong cgng

2.4. Ngon ngir 1ap trinh va cac framework phat trién ing dung
2.4.1. Ngon ngir lap trinh JavaScript

JavaScript 12 ngon ngir 1ap trinh dugc nha phét trién sir dung dé tao trang web twong
tac. Tur Iam mai bang tin trén trang mang x& hoi dén hién thi hinh anh déng va ban db
tuong tac, cac chirc ning cua JavaScript c6 thé cai thién trai nghiém nguoi dung cua
trang web. La ngdn ngwr kich ban phia may khach, JavaScript 12 mét trong nhirng céng
nghé cét I18i cia World Wide Web. Vi du: khi duyét internet, bt ci khi ndo thdy quang
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céo quay vong dang hinh anh, menu tha xudng nhap dé hién thi hoic mau sic phan tu

thay d6i dong trén trang web ciing chinh 14 luc chung ta thiy cac hiéu tng cua JavaScript.

Trudc day, cac trang web c6 dang tinh, tuong tu nhu cac trang trong mot cubn sach.
M6t trang tinh chu yéu hién thi thdng tin theo mét bb cuc ¢b dinh va khong lam dugc
moi thir ma chiing ta mong doi nhur & mot trang web hién dai. JavaScript dan duoc biét
dén nhu mot cdng nghé phia trinh duyét dé 1am cho cac tng dung web linh hoat hon. Sir
dung JavaScript, cac trinh duyét c6 thé phan hdi twong tac ctia nguoi ding va thay doi
bd cuc cua ndi dung trén trang web. Khi ngdn ngir nay phat trién hoan thién, cac nha
phét trién JavaScript d thiét 1ap cac thu vién, khung va cach thirc 1ap trinh cling nhu bat
dau st dung ngbn ngir ndy bén ngoai trinh duyét web. Ngay nay, ching ta c6 thé sir

dung JavaScript dé thuc hién hoat dong phét trién ca ¢ phia may khach va may chu.

Tat ca cac ngbn ngir lap trinh déu hoat dong bang céch dich ct phap gidng tiéng
Anh thanh ma may, hé diéu hanh sau d6 s& chay ma nay. JavaScript duoc phan loai khai
quat 1a mot ngdn ngir viét tap l1énh hoic mot ngdn ngit dién giai. Ma JavaScript dugc
dién giai, tire 1a duoc cdng cu JavaScript dich truc tiép sang ma ngdn ngit may co ban.
V6i cac ngbn ngtr 1ap trinh khac, trinh bién dich sé bién dich toan b mé thanh ma may
trong mot budce riéng. Nhu vay, tat ca cac ngdn ngit viét tap Iénh déu 1a ngdn ngir 1ap
trinh, nhung khong phai tat ca cac ngdn ngir lap trinh déu 1a ngbn ngir viét tap lénh. Khi
so sanh gitra HTML, CSS va JavaScript, Ca ba ngdn ngit cung nhau tao ra trai nghiém
ngudi ding tich cuc trén bat ky trang web nao. Trong khi HTML va CSS chu yéu c6 thé
diéu chinh ndi dung tinh, ching c6 thé tich hop voi ma JavaScript phia may khach dé

cap nhat noi dung mét cach linh hoat.

CU phap cua JavaScript duoc ldy cam hing tir ngdn ngir 1ap trinh Java, rat dé dé hoc
va viét ma. Cac nha phét trién sir dung JavaScript trong hau hét cac trang web va tng
dung di dong dé viét tap lénh phia may khach. Node.js ciing da trd nén hét sirc phd bién
d6i véi viéc viét ma backend trong thap ky qua. Nhiéu nén tang phat truc tuyén va video
pho bién da dugc viét ma bang Node.js. Khdng gidng nhu cac ngdn ngir 1ap trinh khac,
chiing ta c6 thé chén JavaScript vao bat ky trang web nao va sir dung véi nhiéu ngén
ngit va khung phat trién web khéc. Sau khi viét, nguoi dung c6 thé chay ma JavaScript

trén bat ky may nao. Do d6, voi JavaScript, viéc phat trién tng dung c6 thé khdng phu
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thudc vao nén tang. Ching ta c6 thé sir dung JavaScript dé giam tai may chu va tic
ngh&n mang vi JavaScript c6 thé chay cac phép toan logic va thuc hién nhiéu cong viéc
ciia may chu trén chinh méay khach. JavaScript tao ra cac trang web tinh té gitp thuan
tién trong viéc tim kiém va xu ly théng tin phuc tap. Cac nha phét trién ap dung
JavaScript dé mé rong chirc nang va d6 dé doc ciing nhu dé twong tac giita nguoi ding

va trang web hiéu qua hon*®.
2.4.2. Ngon ngir lap trinh Python

Python Ia mot ngdn ngt 1ap trinh bac cao cho cac muc dich lap trinh da nang, do
Guido van Rossum tao ra va lan dau ra méit vao nam 1991. Python duoc thiét ké véi uwu
diém manh 1a d& doc, d& hoc va dé nhé.Trong linh vuc website dic biét 1a hé théng quan
ly, Python khéng chi 1a mot ngbn ngir linh hoat ma con la moét cong cu manh mé trong
viéc xu ly dit liéu, toi wu hoa viéc trién khai backend cua website. Python 12 mét ngon
ngi lap trinh dwoc sir dung rong réi trong cac eng dung web, phat trién phan mém, khoa
hoc dit liéu va may hoc (ML). Cac nha phat trién sir dung Python vi né hiéu qua, dé hoc
va c6 thé chay trén nhiéu nén tang khac nhau. Phan mém Python dugc tai xuéng mién
phi, tich hop tét vai tat ca cac loai hé thdng va ting téc do phat trién. Python cé nhitng

loi ich vuot troi so véi cac ngdn ngir lap trinh khac, bao gom:

— Céc nha phat trién c6 thé dé dang doc va hiéu mot chuong trinh Python vi ngén ngi
nay c6 ¢t phap co ban gidng tiéng Anh.

— Python gilp cai thién nang suat 1am viéc ciia cac nha phat trién vi so véi nhitng ngén
ngit khac, ho ¢ thé sir dung it dong ma hon dé viét mot chuong trinh Python.

— Python c6 mét thu vién tiéu chuan Ién, chira nhiéu dong ma c6 thé tai s dung cho
hau hét moi tac vu. Nho do, cac nha phat trién s& khdng can phai viét ma tir dau.

— Céc nha phét trién c6 thé d& dang sir dung Python véi cac ngén ngit 1ap trinh phé bién

khac nhu Java, C va C++.

4Boduch, A. (2020) “React and React Native: A complete hands-on guide to modern web and mobile development
with React.js — 3 Edition. Packt Publishing.

5 Kolawole Mangabo (2020) “Full Stack Django and React: Get hands-on experience in full-stack web
development with Python, React, and AWS”. Packt Publishing.

6 Bui Viét Ha (2020) “Python co ban”. Nha xuit ban Dai hoc Quéc gia Ha Noi.
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— Cong ddng Python tich cuc hoat dong bao gdm hang triéu nha phat trién nhiét tinh hd
tro trén toan thé gisi.
— Python ¢4 thé dugc sir dung trén nhiéu hé diéu hanh may tinh khac nhau, chang han

nhu Windows, MacOS, Linux va Unix.
2.4.3. Framework Django

Django 1a mot ma nguon mé mién phi dua trén Python Framework, theo kién tric
md hinh (model) - mau (template) - khung nhin (view) (MTV), duoc duy tri bai Django
Software Foundation (DSF), mét t6 chirc doc lap duoc thanh lap dudi dang phi loi
nhuan. Web framework 12 mot bo cac thanh phan gilp cac nha phat trién phan mém phat
trién website nhanh hon va dé& dang hon. Khi xay dung mot website can cac chirc ning
nhu dang nhéap, ding ky, diang xuat, bang diéu khién website,... Django cung cap cho
ngudi ding tat ca nhitng chirc ning nay, ngudi ding chi viéc sir dung lai hay phat trién
dua trén céc thanh phan da dugc xay dung truée d6. Tir d6 nha phat trién khong phai
xay dung lai tir nhirng thi co ban nhu biéu mau (form), 16p truy xuit co so dit liéu (Data
Access Object), trang quan tri (admin),... Gidp rdt ngan thoi gian, cng stc dé phat trién

mot website.

2.4.4. Module Pandas

Pandas 1a mot thu vién ma ngudn mé duoc viét bang Python danh cho phan tich va
xur ly dit liéu. Pandas cung cap hai kiéu dit liéu manh mé, DataFrame va Series, gilp
lam viéc véi dit liéu o cdu trac (nhu dit liéu CSV, Excel, hoac dit liéu tir co s dir liéu
SQL) tro nén dé dang va truc quan hon. Véi Pandas, viéc cac trang web can xir ly céc
file Excel c6 thé thuc dugc thuc hién dé dang hiéu qua hon véi nhiéu thao tac dir liu
nhu loc, sap xép, théng k& mé ta, va biéu d6 hoa nhanh chéng va hiéu qua.

2.4.5. FPT Cloud computing

Truéc khi Cloud Computing xuat hién, nguoi ding phai tu quan 1y va dau tu cho co
s& ha tang khi can sir dung cac dich vy. Biéu nay bao gdm viéc mua may chu riéng khi
mudn tu 1ap mot website hoac ty sam cac thiét bi luu trir khi can lwu trix dit lidu. Viéc
nay doi hoi chi phi dau tu 16n, 1am ting do phic tap va chi ph hop voi nhitg nguoi

chuyén sau vé CNTT. Cloud Computing ra doi dé giai quyét van dé nay bang cach ao
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hoa tai nguyén va cung cip dich vu dién toan qua Internet, giup ngudi ding chi tra tién

cho tai nguyén ho str dung thuc sy va giam that thoat.

Ngay nay, thi truong dich vu dam may da tré nén da dang vai su xuat hién cua cac
d6i tac I6n nhu Google Cloud, Microsoft Azure, va Amazon Web Services (AWS). FPT
Cloud Ia san pham noi dia noi bat nhu mét nén tang dién toan ddm may thé hé mai, tuan
thu theo céc tiéu chuan québc té vé dam may. FPT Cloud khong chi cung cip cac tinh
nang co ban nhu tinh toan, luu trlr, co s& dir li€u, sao luu, phan tich, va bao mat ma con
mang dén cac ng dung chuyén sau danh cho doanh nghiép, ma con linh hoat di véi
nhitng nhu cau dic thu cia doanh nghiép Viét Nam. Diéu nay dong nghia véi viéc doanh

nghiép c6 thé tan dung stc manh ciia ddm may mot cach day da va an toan.

2.5. Thuyét minh k¥ thuit front-end
2.5.1. Thiét ké cdu tric thu muc

Khi thiét ké lap trinh cho mot ddi twong bat ky, viéc chia cac doan dit liéu ma hoa
(code) thanh nhiéu tap tin (file) va thu muc (folder) khac nhau gilp ching ta dé dang
quan ly va tim kiém code’ 8. Néu khong phan chia cau triic code thanh céc file va folder

nhu vay thi ¢6 thé dan dén:

— Pinh nghia chtrc ning mét cach khéng ré rang - Sir dung cau tric nhu trén c6 thé gy
nham 1an, hiéu lan vé chic nang caa mdi folder container va component, ¢ nhiéu
ngudi s& hiéu chirc niang ciia mdi folder theo ¥ khac nhau. C6 ngudi thi hiéu
containers la cac components thuc hién viéc xur 1y logic (nhu handle click, button) va
lay dir liéu tir server; con components co nghia presentation component, chi thuc hién
nhiém vu hién thi giao dién cho ngudi ding. Cé nguoi lai st dung container dé chira
nhitng route components (mdi component 14 mét link route, néu nhu ban st dung
react-router), con components thi chtra nhitng base component dé tao nén cac route
components kia. Vi thé khi 1am viéc trong ciing mot doi nhdm sé& gay ra khong dong

nhat va cac thanh vién s& kho thong nhét trong viéc sir dung hai folder nay.

"Boduch, A. (2020) “React and React Native: A complete hands-on guide to modern web and mobile development
with React.js — 3 Edition. Packt Publishing.

8 Kolawole Mangabo (2020) “Full Stack Django and React: Get hands-on experience in full-stack web
development with Python, React, and AWS”. Packt Publishing.
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— Components khong con linh dong va mat kha ning tai sir dung ngay ca khi ban da
code ra mot components véi chiac nang dic thd, sau nay ban van phai sua lai
components d6 do nhitng 1y do nhu d6i yéu cau, thém chirc ning,... khién cho file
chuyén qua chuyén lai giira 2 folders components va containers.

— Components trung tén - Khi su dung react, tén ctia mot component nén c6 y nghia
nhu chtrc ning cta nd, va quan trong 1a khong nén cé nhiéu components triing tén
nhau trong dy an dé tranh gay nham Ian. Cach t6 chirc folders nhu trén s& tao ra 2
components ¢ tén giéng nhau, moét st dung cho container, mot st dung cho
components (presentation - hién thi)

— Giam hiéu suat code - Ban s& phai thudng xuyén diéu huéng gita 2 folder trén khi
code cho cing mot tinh ning vi mot tinh ning thuong s& bao gom ca 2 loai
components. Ciing ¢6 mot cach phan chia khac ciling ¢6 cau trac 2 folder nhu trén,

nhung phan biét dua trén module. Tuy nhién, thuc hién theo module sé phtc tap hon.

Pé tranh gap phai cac su ¢ vira néu, can phan chia cac doan dit liéu ma hoa (code)

thanh nhiéu tap tin (file) va thu myc (folder) theo nguyén tic:

— Tai cau trdc file lién tuc theo module hoic tinh nang: Thu muc components s& duoc
tai cau tric va nhom céc file theo module hosc tinh ning riéng. Vi du véi tinh ning
CRUD user dé cap tai khoan nguoi ding, ching ta chi cin module nguoi ding, do d6

folder cay sé co dang:

Src

L components
L— User

|— Form.js

L— Listjs
— Dat tén cac file mot cach rd rang
+ Tén cua components nén rd rang va khong bi tring lap dé cé thé dé tim lai va tranh
nham 1an cho nhiing thanh vién khac trong d6i nhém. Ngoai ra, tén components rd
rang ciing gitip cho viéc debug bang nhiing extension tools tré nén dé dang hon
trén trinh duyét (chang han nhu React Devtools) - vi khi tng dung gap 13i trong

qua trinh van hanh thi I5i s& hién thi & diing components x4y ra 15i.
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+ Tén components nén dugc dat theo cu phap path-based-component-naming
(duong dan — thanh phan co ban — tén). Phuong thire dit tén nay gidp: (1) Viéc tim
kiém file tré' nén thuan tién hon; chi can g6 vao 6 tim kiém cua IDE hay text editor
dang st dung la c6 thé tim dén file mot cach nhanh chong. Hoic diéu hudng dén
file rat thuan tién (xem Hinh 2.2); (2) Tranh lap di 1ap lai tén khi import di lidu vi
file da duoc dat tén theo chirc nang, nhiém vu cua né. Vi du nhu di véi component
& Hinh 2.2, tén chinh xéc can duoc dat phai 1a components chart, nhung do file da
nam trong folder components nén khdng can lap lai tir “components” trong tén file,
ma chi can sir dung tén file can str dung. Trong trudng hop tén file tring tén voi

tén folder thi khdng can phai lip lai ca tén folder Ian tén file.

“* QUAN-LY-PHAT-SANG-CLIENT BB
>
> B public
v l@F src

api

assets

authToken

[V I W R

components

e charts

AreaChartCus.js
BarChartCus.js
BoxPlotChartCus.js
ComposedAndAGYChartCus.js
ComposedChartCus.js
HistogramChartCus.js
index.js
LineChartCus.js
PieChartCus.js
SactterChartCus.js

TreeMapChartCus.js

Hinh 2.2. Quy cdch dat tén components va tén files trong cong cu

Dua vao co so 1y thuyét va cac phan tich wu, nhuoc diém cua phuong thic ciu tric
dit liéu va thu muyc néu trén, nghién ctiru dé xuat xay dung cong cu quan 1y tiéu thy nang

lugng trong chiéu sang cong cong tai Viét Nam theo ciu trac thu muc nhu sau:
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v [ client

>

> IE public

v [ src
api
assets
authToken
components
? configs

GlobalStyle

n |

layout
pages
util
App.js
index.js

R B T W Y

£nv
€ .gitignore
& Dockerfile
package-lockjson
package.json
README.md

Hinh 2.3. Cdu triic thu muc dwoc dé xudt cho céng cu qudn 1y tiéu thu nang heong
2.5.2. Thiét ké cac thw vién phu thugc

Viéc su dung cac thu vién trong React mang lai cac loi ich quan trong cho qua trinh
phét trién @ng dung, gilp giam thoi gian va cong suc trong qué trinh phét trién, nang
cao hiéu suét va tinh déng nhat cua dir liéu, va ting cuong tinh bao mat cho @ng dung.

Cac loi ich nay duoc hiéu chi tiét nhu sau:

— Tiét kiém thoi gian va cong sic dé phat trién tng dung: cac thu vién phu thudc cé
kha nang hiéu chinh dir liéu dé dam bao tinh twong thich va tuan thit mau chuan trong
qua trinh phat trién. Vi du, React Bootstrap gitp tich hop Bootstrap mét cach thuan
tién v6i React, mang lai sy ddng nhat trong giao dién nguoi dung. Céac thu vién
thuong da duoc kiém tra va thir nghiém rat ky ludng trong nhiéu dy &4n khac nhau, dé

dam bao chat luong code.
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Tang cudng tinh linh hoat va kha nang mé rong @ng dung: React thac day viéc phan
chia ing dung thanh cac component dé thuong xuyén tich hop vao cac thu vién. Diéu
nay gitip ting cudng tinh linh hoat va mé rong cua tng dung. Bong thoi, viéc st dung
thu vién gilp mo-dun hoa mi ngudn, gidp dé dang quan 1y va bao tri ung dung.
Tang cudng hiéu nang va t6i wu héa b nhé: Cac thu vién thuong duoc xay dyung dé
t6i wu hoa hiéu suat va sir dung bo nhé hiéu qua. Pidu nay gidp tng dung chay muot
ma va dap ung tét hon. Sir dung thu vién nhu Axios gitp tdi wu hoa qua trinh guri va
nhan dit liéu tir server, cung cip cac tinh niang nhu promise va xi ly 16i dé doc.

HG tro tinh ddng nhat va tinh tham my caa giao dién: Bootstrap va cac thu vién biéu
tugng (icon) gidp tao ra giao dién ngudi dung dep mat va dong nhat, giam dau tu vao
thiét ké va dam bao trai nghiém nguoi ding tich cyc. Thu vién nhu Apex Charts giup
hién thi dit liéu mot cach truc quan, tao ra cac biéu db dep va tuong tac.

Tang cuong tinh bao mat va quan ly nguoi dung: JS-Cookie gilp quan ly cookies mét
cach an toan, lam ting tinh bao mat cua ng dung. Jsonwebtoken hd tro qua trinh xéac
thue ngudi ding thdng qua JSON Web Tokens, cung cap cach an toan dé truyén thong
tin gitta client va server.

Ti uu hoa tinh twong thich va dam bao kha niang hd tro giira cac thu vién véi nhau:
Viéc str dung cac phién ban thu vién cu thé gitp dam bao déng nhat va tranh cac van
dé tuong thich giita cac phién ban khac nhau. Cac thu vién pho bién thuong ¢ cong
d6ng 16m, gitp d& va hd tro qua cac dién dan va tai lidu truc tuyén.

HG trg quan ly tham s6 va trang thai ma nhan dang tai nguyén (URL): Thu vién query-
string gilp xt ly va tao chudi tham s6 URL, hd trg viéc 1am viéc véi cac thao tac lién
quan dén dia chi URL. M6t thu vién quan trong giGp quan 1y dia chi URL va diéu

hudng trang trong tng dung React.

Tan dung day du cac loi ich tir thu vién phu thudc, nghién ciru dé xuat cac thu vién

sau day dé phat trién cong cu quan ly tiéu thu nang luong trong chiéu sang cong cong:

— Apex charts (v3.44.0): Apex Charts la mot thu vién JavaScript cho phép ban tao ra

c4c biéu do dep va tuong tac. N6 hd trg nhiéu loai biéu db nhu cot, dudng, hinh tron,

va nhiéu tdy chon tlly chinh khac.
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— Axios (v1.5.1): Axios 1a mot thu vién HTTP client gitip thuc hién cac yéu cau HTTP.
N6 hd tro Promise, cung cip ct phap dé doc va hd trg tt cho xir 1y 15i.

— Bootstrap (v5.3.2): Bootstrap 1a mot framework front-end phd bién gitp xay dung
giao dién web than thién va déng nhat trén nhiéu thiét bi. Sir dung né gidp xay dung
giao dién nhanh chong va dé bao tri.

— Bootstrap-icons (v1.11.1): Bootstrap lcons cung cap b biéu tuong vector dé st dung
trong du an cua ban, giup tao ra giao dién than thién va chuyén nghiép.

— Js-cookie (v3.0.5): JS-Cookie la mot thu vién gitp don gian héa qua trinh quan ly
cookies trong JavaScript. N6 cung cap cac phuong thtc dé sir dung cho viéc luu trix
va truy cap cookies.

— Jsonwebtoken (v9.0.2): Jsonwebtoken la mot thu vién hd tro tao va xac thuc JSON
Web Tokens (JWT), cung cip cach an toan dé truyén thdng tin giira cac bén. Thu
vién nay thuong duoc sir dung trong React dé xac thuc ngudi ding va quan ly phién
dang nhap.

— Query-string (v8.1.0): Query-string 1a mot thu vién gidp xt ly va tao chudi truy van
URL moét cach dé dang. Khi can lam viéc véi tham sb truy van URL, query-string

gilp ban xt Iy chudi truy van mot cach thuan tién trong ing dung React. ...

2.6. Thiét ké tinh niing va bé cuc front-end cho céng cu
2.6.1. Thiét ké bo cuc front-end cho cong cu

Cau tric 3 phan cua trang web, bao gdm header, body va footer, mang lai nhiéu lgi
ich quan trong, tao nén mat trai nghiém nguoi dung tét va thuan lgi. Su té chic rd rang
nay khdng chi gidp trang web tro nén dé& doc va hiéu, ma con ting tinh tuong thich véi
nhiéu thiét bi va kich thugc man hinh khac nhau. D& Poc va Hiéu, chia trang web thanh
cac phan gilp cai thién su t6 chirc va don gian hoa cau tric cua trang. Ngudoi phat trién

va ngudi doc ¢d thé dé dang hiéu cau tric cua trang va tim kiém théng tin.

Viéc chia trang thanh cac phan cu thé gitp nguoi phat trién dé dang quan Iy va bao
tri ma ngudn, giam thiéu sy phuc tap khi thuc hién cac thay d6i hoic cap nhat. Viéc chia
trang thanh cac phan gidp viéc bao tri trang web tré nén dé dang hon. Khi can thay doi
hodc cap nhat, ngudi phat trién c6 thé tap trung vao mot phan cu thé ma khong 1am anh
huong dén céc phan khéc. Mdi phan nhu header, body va footer dam nhan mét chirc
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ning cu thé, ting tinh rd rang cua trang va cung cip mot cach hiéu qua dé tdi wu hoa téc
do tai trang. V&i cach trang duoc tai tir trén xudng dudi, header va footer cd thé duoc
tai truge va hién thi ngay tir khi trang duwgc ma. Biéu nay gilp cai thién trai nghiém
ngudi ding bang cach giam thoi gian tai trang. Tinh dap (ng cta cau tric nay khdng chi
gilp trang web ty diéu chinh theo kich thuéc man hinh, ma con téi wu héa trai nghiém
ngudi dung. Header va footer c6 thé duoc tai trudc, giam thoi gian tai trang va cai thién
kha nang chiu tai. Cau tric nay cling mang lai loi ich trong khia canh t6i wu hda cho
cong cy tim kiém. Su rd rang cua cau trdc gidp cac cong cu tim kiém hiéu rd noi dung
trang, cau trc rd rang gilp cac cong cu tim kiém dé dang hiéu noi dung trang web, cai
thién kha ning xuét hién trén cac két qua tim kiém va cau tric tét cling co thé hd trg

chién lugc tiép thi tra tién trén cac cong cu tim kiém.

<Header />
<InnerStyled>{children}</InnerStyled>
<Footer />

</>

Hinh 2.4. B4 cuc dé xudt cho cong cu qudan Iy tiéu thy ndng hrong

B cuc gom 3 phan: header ¢ dau trang web (chira logo va cac diéu huéng trang cua
trang web), footer phan cudi trang web (chira ban quyén trang web thudc vé Dai hoc
Kién tric Thanh phé H6 Chi Minh), children Ia céc noi dung chinh caa trang web c6

chiéu cao téi thiéu bang chiéu cao caa man hinh trir di chiéu cao cua header va footer.

2.6.1.1. Thiét ké chan trang (Footer)

Poan code sau day dung dé dinh nghia mot component React duoc dat tén 1a Footer,

¢6 nhiém vu hién thi phan chan trang (footer) cua trang web.
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<FooterStyle>
<p>

Ban quyén © 2023 thudc vé Trudng Pai Hoc Kién Truc Thanh phd Hb
Chi Minh
</p>
</FooterStyle>

Hinh 2.5. Dinh nghia footer dé hién thi phan chan trang cia cong cu

— Thiét ké chtc ning thanh phan cho footer: dinh nghia dé footer 12 mot thanh phan
chie ning, 1a mot phan cia wng dung React. Chirc ning nay duoc thiét ké duéi dang
mot doan ma JSX, hién thi noi dung caa phan chan trang.

— Thiét ké noi dung cua footer: FooterStyle 13 mot thanh phan 4n trong doan mé ¢ Hinh
2.5, thanh phan nay chitra céc quy tic ngdn ngit tao phong céach cho trang web (CSS)
dé tiy chinh giao dién ctia phan chan trang. Trong trudng hop ndy, c6 mot doan van
ban thdng bao vé ban quyén thudc vé Trudng Pai hoc Kién tric Thanh phd HS Chi
Minh, thoi gian thiét ké 1a nam 2023.

— Thiét ké thanh phan tuong tac: footer mic dinh dé twong tac 1a thanh phan dugc thiét

ké @é cho phép sir dung ¢ noi khac trong (ing dung React.
2.6.1.2. Thiét ké dau trang (Header)

Dé thiét ké thanh phan header, trudc tién phai dinh nghia thanh phan React c6 tén
12 Header theo doan code Hinh 2.6. Ngoai dinh nghia, doan code con c6 nhiém vy hién

thi toan bo ndi dung phan dau trang cua trang web. Thuyét minh thiét ké nhu sau:

— Thiét ké chtrc ning thanh phan cho header: dinh nghia dé header 13 mét thanh phan
chtrc nang, 13 mét phan cua ¢ng dung React. Chire ning nay duoc thiét ké dé: (1) Su
dung useContext dé liy thong tin vé& ngudi dung (user), quyén (role), va ham logout
tr AuthToken context; va (2) Str dung hook useNavigate tir thu vién react-router-dom
dé chuyén hudng gitra cac trang.

— Thiét ké noi dung cua header:

29



<Headerstyled
expand="1g"
className="bg-body-tertiary™
expanded={expanded}

<Container>
<LogoStyled href="#">
<img src={images.logoUAH} alt="#" />

<p> Quan 1y chiéu sang</p>
</LogoStyled>
<Navbar.Toggle
aria-controls="basic-navbar-nav”
onClick={() => setExpanded(!expanded)}

QU ONOWVARWNER

/>
<MavsStyled id="basic-navbar-nawv™>
<Nawv>
<Nawv.Link
as={LinkStyled}
to={route.homel}
onClick={closeNavbar}
>
Trang chi
</MNav.Link>
{luser ? (
<Nav.Link
as={LinkStyled}
to={route.login}
onClick={closeNavbar}
>
Pang nhap
</Nav.Link>
DI ¢
<>
{!lrole && (
<MNawv.Link
as={LinkStyled}
to={route.update}
onClick={closeNavbarl}
>
Cap nhat
</Nav.Link>
dr
<Nav.Link
as={LinkStyled}
to={route.chart}
onClick={closeNavbar}
>
Biéu do
</Nav.Link>
<NavDropdown title="Tai khoan"™ id="account™>
<MawvDropdown.Item
onClick={() => {
logout();
navigate(route.login);

closeNavbar();
3>
href={route.login}
as={LinkStyled}
>
Pang xuat
</NavDropdown.Item>
</MNavDropdown>
< f >
>
</Nav>
</NavStyled>
</Container>
</Headerstyled>

Hinh 2.6. Pinh nghia header dé hién thj phan dau trang cia cong cu

+ HeaderStyled Ia mét thanh phan an trong doan m& & Hinh 4.8, thanh phan nay chuta
cac quy tic CSS dé tly chinh giao dién ctia phan dau trang.
+ Container 14 thanh phan tir thu vién Bootstrap React dé tao ra mot khu vuc chta

cac phan tir caa header.
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— Thiét ké logo va Navbar:
+ LogoStyled chira logo va tiéu dé cua trang web;
+ Navbar.Toggle 12 mot nut dong/mo danh muc danh cho cac thiét bi c6 man hinh
nho (responsive).
+ NavStyled chtra cac lién két dan dén cac trang khac.
— Thiét ké cac lién két trong Navbar:
+ Céc lién két str dung Nav.Link tir thu vién Bootstrap React;
+ LinkStyled 12 mot styled-component hozc mét thanh phan tir link an trong thu vién
react-router-dom (khdng thé hién trong doan ma hién tai);
+ Céc lién két bao gom: “Trang chi”, “Cap nhat” va “Khai thac”. Tuong tng véi 03
trang lién két cho 03 chirc nang chinh cua cong cu.

— Thiét ké danh muc thu vién (dropdown menu) va chic ning ding nhap/ding xuét:
Néu khong c6 nguoi dung (user) dang st dung thi hién thi lién két “Pang nhap”;
nguoc lai s& hién thi mot thu vién cudn xudng vai tlly chon “Ping xuét”.

— Thiét ké thanh phan twong tac: header mic dinh dé twong tac 1a thanh phan duoc thiét
ké dé cho phép sir dung & noi khac trong ung dung React

2.6.2. Thiét ké chirc ning ding nhap cia cong cu

2.6.2.1. Thiét ké giao di¢n ding nhép

Hinh 2.7 thé hién mot doan ma duoc lap trinh dé dinh nghia mot component React

c6 tén la Login. Trong doan méa nay, cac thudc tinh dugc dinh nghia nhu sau:

— WrapperStyled: Mot component duoc tao bang Styled Components dé dinh dang va
lam wrapper cho toan bd noi dung dang nhap. Céc style c6 thé dugc dinh nghia truéc
trong cac mau literal.

— FormStyled: Component styled dé tao form ding nhap, chira cac trudng nhap liéu,

nhan va nat dang nhap.
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1 <WrapperStyled>

2 <FormStyled>

3 <TitleStyled>Pang nhap</TitleStyled>

4 <InputGroupStyled className="mb-3" controlld="username">
5 <Form.Label>Tén dang nhap</Form.Label>

6 <Form.Control autoFocus ref={usernameRef} />

7 </InputGroupStyled>

8 <InputGroupStyled className="mb-3" controlld="password">
9 <Form.Label>Mat kh3u</Form.Label>

10 <Form.Control type="password" autoFocus ref={passwordRef} />
11 </InputGroupStyled>

12 <ButtonStyled variant="1light" onClick={handlerLoginBtn}>
13 bang nhap

14 </ButtonStyled>

15 </FormStyled>

16 {showError && (

17 <AlterCus variant="danger">

18 Tai khoan hoac mat khau khéng hgp 1é

19 </AlterCus>

20 )}

21 {islLoading && (

22 <LoadingCus animation="border" variant="secondary">

23 <span className="visually-hidden">Loading...</span>
24 </LoadingCus>

25 )}

26 </WrapperStyled>

Hinh 2.7. Pinh nghia Login dé hién thj néi dung “dding nhdp” ciia cong cu

TitleStyled: Component styled dé hién thi tiéu dé "Dang nhap", ¢d thé duoc tuy chinh
Vi cac thudc tinh CSS.

InputGroupStyled: Component styled dé tao mot nhoém cac phan tir ¢au vao trong
form, vi du nhu 6 nhap liéu va nhan, dinh dang sé duoc ap dung thdng qua Styled
Components.

ButtonStyled: Component styled cho nut dang nhap, c¢6 thé dugc tly chinh voi cac
thudc tinh CSS.

AlterCus: Component styled dé hién thi théng bao 13i, duoc sir dung khi c6 15i xay ra

trong qua trinh dang nhap.
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— LoadingCus: Component styled dé hién thi hiéu img loading khi dang xir 1y ding
nhap, thudong duoc st dung dé thdng béo cho ngudi ding rang qué trinh ding nhap

dang duoc thuc hién
2.6.2.2. X ly trong quad trinh dang nhdp

Hinh 2.8 thé hién doan ma useNavigate dugc lap trinh dé xu 1y qua trinh dang nhap
vao hé théng co so dir liéu. UseNavigate 1a mot hook tir thu vién react-router-dom ding
dé chuyén huéng giira cac trang trong Gng dung React, bién lénh diéu hudng duoc tao
ra thanh ham chuyén huéng dé thuc thi. CAc thudc tinh trong doan ma duogc giai thich
chi tiét bén duai Hinh.

const handlerLoginBtn = async () => {
try {
setIslLoading(true);
await login({
user_name: usernameRef.current.value,
password: passwordRef.current.value,
s
setIsLoading(false);
navigate(route.home);
} catch (error) {
setIsLoading(false);
if (error.response && error.response.status === 401) {
setShowError(true);
// Sau 1 giay, an théng bao 16i
setTimeout(() => {
setShowError(false);
}, 1000);

Hinh 2.8. Poan ma useNavigate dé xit 1y qud trinh “ddang nhdp” vao cong cu
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— useRef: useRef duogc sir dung dé tao ra cac tham chiéu téi cac phan td DOM, trong
truong hop nay 1a 6 nhap liéu cho tén ding nhip va mat khau. usernameRef va
passwordRef s& chira thdng tin vé phan ti: DOM twong @ng, gilp lay gia tri tir cac 6
nhap liéu ma khéng can thao tac truc tiép DOM.

— useState: useState dugc st dung dé tao ra cac bién trang thai (showError va
isLoading) va ham cap nhat ching. showError kiém soat viéc hién thi théng bao 15i,
ban dau duoc dit 12 false. isLoading kiém soat viéc hién thi hiéu ¢ng loading, ban
dau ciing 1a false.

— useContext (AuthToken): useContext duoc sir dung dé Iy gié tri tir Context ¢ tén la
AuthToken. Trong trudong hop ndy, ta chi quan tim dén login, mot ham tur
AuthToken, s& duoc str dung dé thyc hién qué trinh ding nhap.

— handlerLoginBtn: handlerLoginBtn la ham xur ly sy kién khi nguoi dung nhan nat
dang nhap. setlsLoading(true); dit isLoading 1a true dé hién thi hiéu ung loading.
await login(...); goi ham login tir Context AuthToken dé thyc hién qua trinh ding
nhap, vai thdng tin tir 6 nhap liéu. setlsLoading(false); sau khi dang nhap thanh cong
hoic thét bai, isLoading dugc dit lai 12 false. navigate(route.nome); chuyén huéng
dén trang chinh néu ding nhap thanh cong. Trong truong hop ¢ 1di,
setShowError(true); dé hién thi thdng bao 15i va sau 1 gidy, thong béo 13i s& ty dong

an di bang cach sir dung setTimeout
2.6.2.3. Xuwr ly sau khi dang nhdp

Hinh 2.9 13 doan m3 dinh nghia mot context va mét provider dé quan ly théng tin

x&c thyc trong (ing dung React. Céc dong lénh trong doan ma dwgc hiéu nhu sau:

— Export let AuthToken = createContext();
+ createContext() tao ra mot context mai, trong truong hop nay, context dugc su
dung dé chira théng tin vé xac thuc (dang nhap) cia nguoi dung.
+ AuthToken 14 tén cua context, dugc xuit dé sir dung & cac thanh phan khéc trong
ung dung.
— Const AuthProvider = ({ children }) =>{ ... }
+ AuthProvider 1a mot functional component, 1a mot thanh phan cha bao boc céc
thanh phan con cua @ng dung.

34



+ children 12 mot prop dac biét trong React, chta tat ca cac thanh phan con ma
AuthProvider bao boc.

const AuthProvider = ({ children }) => {
const authTokenCookie = Cookies.get('authToken');

1

2

3

a4 const [user, setUser] = useState(authTokenCookie || null);

5 const [role, setRole] = useState(

6 authTokenCookie ? decodeJwtPayload(authTokenCookie).is_staff : null
7 )5

8

9

const login = async (data) => {
10 const res = await authApi.login(data);
11
12 if (res.data && res.data.data.tokens) {
13 const authToken = res.data.data.tokens.access;
14 const decode = decodelwtPayload(authToken);
15
16 // Pat token vao cookie "authToken" va thoi gian séng 1la 7 ngay
17 Cookies.set('authToken', authToken, { expires: 7 });
18 setUser(authToken);
19 setRole(decode?.is_staff);
20
21 };
22 const logout = () => {
23 setUser(null);
24 setRole(null);
25 Cookies.remove('role');
26 Cookies.remove("authToken');
27
28 authData = {
29 user,
30 role,
31 login,
32 logout,
33 3
34 return <AuthToken.Provider value={authDatal}>{children}</AuthToken.Provider>;
35

Hinh 2.9. Doan ma xur Iy thong tin sau khi “dang nhdp” vao cong cu

— Quan ly théng tin xac thuc:
+ const authTokenCookie = Cookies.get(‘authToken');: LAy gia tri ciia cookie c6 tén

1a 'authToken', néu co.
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+ const [user, setUser] = useState(authTokenCookie || null);: Str dung hook useState
dé quan ly trang thai user, khoi tao gié tri ban dau tir cookie hoac null.

+ Const [role, setRole] = useState(authTokenCookie ?
decodeJwtPayload(authTokenCookie).is_staff : null);: Tuong tw, quan ly trang
thai role va khai tao gid tri tir théng tin trong cookie.

Ham login:

+ const login = async (data) => { ... }: Dinh nghia ham login dé xt Iy qua trinh ding
nhap.

+ Goi API dang nhap thdng qua authApi.login(data).

+ Néu API tra vé thanh cong va c6 thong tin vé token (authToken), giai ma théng tin
trong token va cap nhat trang thai user, role thong qua hook setUser va setRole.

+ Dat gia tri token vao cookie ‘authToken' va thiét 1ap thoi gian séng 1a 7 ngay.

Ham logout:

+ const logout = () => { ... }: Dinh nghia ham logout dé xir Iy qua trinh diang xuat.

+ Dat gia tri user va role thanh null.

+ Xoa cookie 'authToken'.

Context Provider:

+ let authData = { user, role, login, logout };: Tao mot ddi twong chira théng tin vé
xac thuc va cac ham lién quan.

+ <AuthToken.Provider value={authData}>{children}</AuthToken.Provider>;: Su
dung AuthToken.Provider dé boc cac thanh phan con va cung cip gia tri cua
authData cho toan bo trng dung.

— Export default AuthProvider; export default AuthProvider;: Xuat AuthProvider dé c6

thé str dung no trong toan bo (ng dung React.
2.6.3. Thiét ké trang chu

Hinh 2.10 1a doan ma dinh nghia mdt component React dugc dat tén la Home, chiu
trach nhiém hién thi noi dung trang chu cua tng dung. Céc dong lénh trong doan ma
duoc hiéu nhu sau:

— <HomeStyles>: M6t div cha chira toan bo noi dung cua trang chu, duoc styled vai

mét s6 quy tic CSS cu thé.
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— <Bannerlmg>: Mot phan tir div chira hinh anh va md ta nhiém vu chinh cua trang

web véi hinh anh va ndi dung dugc dinh nghia bén trong.

<HomeStyles className="mb-4">
<BannerImg>
{/* banner */}
</BannerImg>
<BodyStyles>
<Container fluid="md">
{/* Phan gidi thiéu nhiém vu */}
<Row className="border-bottom border-primary">
{/* ... */}
</Row>
{/* Phan téng quan web */}
<Row className="border-bottom border-primary”>
{/* ... */}
</Row>
{/* phan Huéng dan sl dung */}
<Row className="border-bottom border-primary”>
{/* ... */}
</Row>
</Container>
</BodyStyles>
21 </HomeStyles>

Hinh 2.10. Pogn ma Idp trinh cho chize ndng hién thj trang chu cia cong cu

— Phan gigi thiéu nhiém vu: st dung cac phan tr Row, Col, TextStyle, va LinkStyles
dé hién thi thdng tin vé nhiém vu cta trang web. Cac thong tin duoc chia thanh céc
dé muc vai tiéu dé va mo ta.

— Phan téng quan web: sir dung cac phan tir Row, Col, TextStyle, va LinkStyles dé hién
thi téng quan vé quan ly chiéu sang va cac chic ning cua trang web. Cac théng tin
dugc chia thanh céc phan véi tiéu dé va mo ta.

— Phan huéng dan st dung: sir dung cac phan tir Row, Col, TextStyle, va LinkStyles dé
hién thi thong tin hudng dan sir dung caa trang web.
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<Container> va fluid="md": sir dung Container dé gi¢i han chiéu rong caa néi dung
va fluid="md" dé 1am cho container c6 d6 rong linh hoat dwa trén kich thuéc man
hinh, nhung khong vuot qua md (medium).

Cac phan tya lién quan va noi dung: st dung cac phan tir h3, h4, p, va ol dé dinh dang
tiéu dé va noi dung trong cac phan khac nhau cua trang chu.

Link dan bo sung: cac lién két duoc tao ra bang cach sir dung thé thudc tinh <a> bén
trong phan tir p.

<Col type="a" start="1"> va Row type="a" start="1">: Str dung dé tao danh sach cac
muc duogc danh sb.

<CaretRightFill>: Mot biéu twong miii tén duoc s dung dé lam dep va chi dinh muc

tiéu trong cac phan mo ta.

2.6.4. Thiét ké chirc ning trang cap nhat dir liéu

2.6.4.1. Thiét ké chirc néng tdi file demo va mdu template cGp nhdt dir liéu thiét bi

Hinh 2.11 thé hién doan m 1ap trinh cho chirc ning giao dién nguoi dung, doan ma

la mot phan cia JSX duoc sir dung trong mdi truong React dé tao ra giao dién. Cac dong

Iénh trong giao dién dugc giai thich nhu sau:

<div className="d-grid gap-2">:

+ Sur dung thé <div> dé tao mot container chia céc phan tir bén trong.

+ className="d-grid gap-2" duoc sir dung dé ap dung cac quy tic cua Bootstrap.
Trong trudng hop nay, né st dung 16p d-grid dé tao mot grid container.

<TitleStyled>: Component c6 thé duoc tao boi mot thu vién styled-components. C6

thé gia dinh rang n6 duoc str dung dé hién thi mot tidu dé véi kiéu dang duoc dinh

nghia trugc do.

<p>: Thé <p> duoc str dung dé hién thi doan vin ban, nd chira thong diép mo ta vé

viéc tai vé di liéu mau.

<a href={files.nullTemp} download>:

+ Thé <a> tao ra mot lién két.

+ href={files.nullTemp} chi dén mot ngudn tai nguyén, cé thé 1a mot URL hoic

duong dan dén tép tin.
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+ Download 12 mét thudc tinh HTML5 cho phép ngudi ding tai xudng tép tin duoc

lién két thay vi mé n6 trong trinh duyét.

<div className="d-grid gap-2">
<p className="h4 text-primary">Dir 1iéu miu</p>
<p>
Tai vé dir 1iéu m3u dé tham khdo va nhdp liéu va

</p>
<a href={files.tmpTT} download>
<Button

1
2
3
4
5 Excel template dugc cho san
6
7
8
9

className="w-100"
10 variant="outline-primary"
11
12 Download Excel template
13 </Button>
14 </a>
15 <a href={files.demoTT} download>
16 <Button
17 className="w-100"
18 variant="outline-primary"
19
20 Download dir 1iéu miu
21 </Button>
22 </a>
23 </div>

Hinh 2.11. Pogn ma ldp trinh cho chize ndng hién thi giao dién nguoi ding

— <FullwWidthButton variant="outline-primary">: gia st FullWidthButton la mét
component cua Bootstrap hoic mot component duoc tao ra bang styled-components,
chira mot nat vai Kiéu dang da dugc dinh nghia.

— Button content: mdi nt dwoc cung cap voi noi dung cu thé va cé kiéu outline-

primary, ngu Y rang nut s& ¢ vién mau xanh chinh va nén trang.
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2.6.4.2. Thiét ké chirc ning upload tp tin thiét bi

Hinh 2.12 1a doan ma thé hién mot ham xt 1y su kién (handleSubmit) duogc sir dung

trong mot tng dung React. Dudi ddy 1a phan giai thich chi tiét cho tirng dong lénh:

const handleSubmit = async (event) => {
event.preventDefault();

if (!selectedFile) {
showAlter(setError, 'Vui ldng chon file tai 1lén');
return;

setIsLoading(true);
try {
const response = await fileApi.uploadTieuThu(selectedFile);
if (response.status === 201) {
setData(response.data.data);
setExistingData(response.data.existing_data);
setNewData(response.data.new_data);
setIsSuccess(true);
} else {
throw new Error('T3i file khéng thanh céng');

}

} catch (error) {
showAlter(setError, 'Tai file khéng thanh céng'
console.error('Error uploading file:', error);

}
setIsLoading(false);

Hinh 2.12. Doan ma Idp trinh cho ham xar 1y su kién dé upload file thiét bj

— const handleSubmit = async (event) => {
+ Khai bao mot ham handleSubmit nhan mét tham s 1a su kién event.
+ Su Kién nay thuong la sy kién nat "Submit" dugc Kich hoat trong mot form.
— event.preventDefault(); Ngan chan hanh vi mac dinh cua sy kién. Trong truong hop
nay, ngan chan form tur viéc ty dong gui lai trang.
— Kiém tra diéu kién vé selectedFile:
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+ Kiém tra xem bién selectedFile c6 ton tai hay khong.
+ Néu khéng ton tai, hién thi mot théng béo 15i bang cach goi ham showAlter voi
tham sé 1a ham setError va chudi thdng béo "Vui 16ng chon file tai 1én".
— setlsLoading(true); it trang thai isLoading thanh true, cho biét ring qué trinh tai I&n
dang dién ra.
— Thir nghiém giri yéu cau tai 1&n tép tin:
+ Sir dung await dé doi cho viéc hoan thanh yéu cau tai 18n tép tin.
+ Kiém tra response.status dé dam bao rang yéu cau da thanh cong (trang thai HTTP
201).
+ Néu thanh cong, dat isSuccess thanh true dé hién thi théng béo thanh cong (hoic
thuc hién cac xu Iy khac can thiét).
+ Néu khong thanh cong, ném ra mot 16i dé bat duge trong khdi catch va hién thi
théng bao 16i.
— setlsLoading(false); Pat trang théi isLoading thanh false, cho biét rang qua trinh tai
1én da két thic.

2.6.4.3. Thiét ké chirc nang bdo cdo sau khi upload div liéu thiét bi

Hinh 2.13 thé hién hai doan ma 1a mot phan cua thanh phan React trong ang dung
cO chirc nang khai bao trang thai dir liéu va tao giao dién nguoi dung, cho phép nguoi
ding chon mét sheet tir dir liéu trén hé théng, xem dix liéu tir sheet da lya chon trong céac
thanh cong cu khac nhau. Dir liéu duoc ma hoa dé phan chia hién thi trong céc bang;
cau tric va noi dung cua cac bang dugc xur ly théng qua ham lénh ConvertDf ToTable.

Noi dung cac dong lénh khac duogc giai thich dudi day.

— Khai bdo cac state: sir dung useState dé khai bao cac state cho dir liéu data,
existingData, va newData. CAc gi4 tri ban dau cua chiing duoc dat 1a null.

— Hién thi dit liéu néu ton tai: kiém tra xem data c6 ton tai hay khéng truée khi hién thi
noi dung bén trong. Piéu nay tranh 16i khi data chua duoc thiét 1ap.

— Dropdown chon sheet: hién thi mét dropdown (Form.Select) cho phép ngudi dung
chon sheet tir data. Mdi option trong dropdown 1 mét sheet duoc danh sé.

— Tabs hién thi dit liéu: sir dung react-bootstrap dé tao cac tab (Tabs va Tab). C6 ba tab:
"Dit liéu upload”, "Dit liéu méi thém vao", va "Dit liéu d3 ton tai". MJi tab s& hién
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thi ndi dung twong (g théng qua ham ConvertDfToTable. Céc dit liéu duogc truyén

vao tur cac state data, newData, va existingData.

const [data, setData] = useState(null);
const [existingData, setExistingData] = useState(null);
const [newData, setNewData] = useState(null);

{data && (
<>
<Row className="mt-2">
<Col md={4}>
<Form.Select
aria-label="Default select example”
onChange={(e) => setSheet(e.target.value)}

O ONOUA_WNE

{data.map((d, index) => (
<option value={index} key={index}>
sheet {index + 1}
</option>
D}
</Form.Select>
</Col>
</Row>
<Tabs
defaultActiveKey="data"
id="uncontrolled-tab-example”
className="mt-3"

NNNRRERRRERERRERER
NROWOUONONUDNWNRO

<Tab eventKey="data" title="D&r 1iéu upload”>
<Row>{ConvertDfToTable(data[sheet])}</Row>
</Tab>
<Tab
eventKey="newData"
title="Dr liéu m&i thém vao"

NNNNNNN
VWoONOUV AW

<Row>{ConvertDfToTable(newData[sheet])}</Row>
</Tab>
<Tab

eventKey="existingData"

title="Dr liéu da ton tai"

W wwwww
uiph wWwNRO

<Row>
{ConvertDfToTable(existingData[sheet])?}
</Row>
</Tab>
</Tabs>
</>

AAWWWW
RO VKON

)}

Hinh 2.13. Ma lgp trinh cho chizc nang khai bdo dir liéu va giao dién nguroi dung
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2.6.4.4. Thiét ké chirc nang tdi file demo va médu cip nhat dit ligu tiéu thu ning lwong

Tuong ty nhu chtce ning tai file demo va mau template cap nhat dix liéu thiét bi, noi
dung thiét ké chtrc nang tai file demo va mau cap nhat dir liéu tiéu thy ning luong cling
sir dung dung cac chirc nang va ham 1énh da thyc hién cho truong hop cap nhat dir liéu
thiét bi. Hinh 2.13, 2.14, va 2.15 thé hién lan luot cac doan m tao giao dién ngudi ding,

xt ly sy kién, va khai bao sy Kién cho treong hop cap nhat dir li¢u tiéu thu nang luong.

1 <div className="d-grid gap-2">

2 <p className="h4 text-primary">Dir liéu miu</p>
3 <p>

4 Tai vé dir 1iéu madu dé tham khdo va nhap liéu va
5 Excel template dugc cho san

6 </p>

7 <a href={files.tmpTT} download>

8 <Button

9 className="w-100"

10 variant="outline-primary"
11

12 Download Excel template
13 </Button>

14 </a>

15 <a href={files.demoTT} download>
16 <Button

17 className="w-100"

18 variant="outline-primary"”
19

20 Download dir 1iéu mau

21 </Button>

22 </a>

23 </div>

Hinh 2.14. Dogn ma Idp trinh cho chize ndng tao giao dién nguwoi dimg dé \dy dir liéu
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const handleSubmit = async (event) => {
event.preventDefault();

1
2
3
4 if (!selectedFile) {

5 showAlter(setError, 'Vui long chon file tai 1lén');
6 return;

7

8

9

setIsLoading(true);
10 try {
11 const response = await fileApi.uploadTieuThu(selectedFile);
12 if (response.status === 201) {
13 setData(response.data.data);
14 setExistingData(response.data.existing_data);
15 setNewData(response.data.new_data);
16 setlsSuccess(true);
17 } else {
18 throw new Error('Tai file khéng thanh céng');
19 }
20 } catch (error) {
21 showAlter(setError, 'Tai file khéng thanh céng');
22 console.error('Error uploading file:', error);
23 }
24 setIsLoading(false);
25

Hinh 2.15. Pogn ma Igp trinh cho chizc nang xur ly su kién upload dir liéu tiéu thy

1 const [data, setData] = useState(null);

2 const [existingData, setExistingData] = useState(null);

3 const [newData, setNewData] = useState(null);
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{data && (
<>

1

2

3 <Row className="mt-2">
4 <Col md={4}>

5 <Form.Select
6

7

8

9

aria-label="Default select example”
onChange={(e) => setSheet(e.target.value)}

{data.map((d, index) => (
10 <option value={index} key={index}>
11 sheet {index + 1}
12 </option>
13 )}
14 </Form.Select>
15 </Col>
16 </Row>
17 <Tabs
18 defaultActiveKey="data"
19 id="uncontrolled-tab-example"”
20 className="mt-3"
21
22 <Tab eventKey="data"” title="D& liéu upload">
23 <Row>{ConvertDfToTable(data[sheet]) }</Row>
24 </Tab>
25 <Tab
26 eventKey="newData"
27 title="DIr 1iéu m&i thém vao"
28
29 <Row>{ConvertDfToTable(newData[sheet])}</Row>
30 </Tab>
31 <Tab
32 eventKey="existingData"
33 title="DUr 1liéu da ton tai”
34
35 <Row>
36 {ConvertDfToTable(existingData[sheet])}
37 </Row>
38 </Tab>
39 </Tabs>
40 </ >
41 )}

Hinh 2.16. Pogn ma Igp trinh cho chitc nang khai bdo trang thai dir lieu
2.6.5. Thiét ké chirc ning khai thac dix liéu

2.6.5.1. Thiét ké chirc ning khai théc div liéu két hop

Hinh 2.17 thé hién doan code dugc lap trinh dé xay dung trang dix liéu tong hop,

bao gom dir liéu tiéu thu dién ning va dir liéu tién dién phai thanh toan mdi thang.
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<Container classhName="mt-5">
<Row className="justify-content-end gx-5 gw-2">
<Col md={2}>
<Row>
<Button onClick={() => setIsShow('!isShow)}>
{risshow ? = : "An ma tat}
</Button:
< /Row>
</Col>
<Col md={2}>
<ROW>
<Button onClick={exportToExcel}>Xust Ffile</Button>
< SROwW>
</Col>
</ ROW>
<Row classMName= -5">
<h4 classMame="text-center”:>
Khai thic dif liéu tiéu thuy wva thanh tién
</ ha>
</Row>
<Row className="align-items-center justify-content-between gx-5">
<Col md={isShow ? 8 : 12}>
<Row classMame="owverflow-xX-auto user-select-none Jjustify-content-center™”:>
<ComposedChart
width={
data?.length l== &
2 Math.max(data?.length * &a, 828)
T Tleen”

OO NDWEWNR

¥
height={4@e}
data={data}
margin={{
top: 5,
right: 2@,
left: 2@,
bottom: 15,

¥

<XAxis
xAmisId={8}
dy={3}
dx={-1}%
label={{
wvalue: "Thoi gian®,
angle: @,
position: 'left',
¥
interval={e}
datakKey="month"
tickLine={truel}
tick={{
fontSize: 12,
angle: @,
T
>

<MAxis
xAxisTd={1}
dy={a}
dx={a}
label={{
walue: ° 7,
angle: @,
position: 'bottom”,
T
interwval={11}
dataKey="year™"
tickLine={false}
Tick={{
fontsize: 16,
angle: -1,
T3
Pl
<¥axis waxisId giaTri” orientation right™ />
<vaxis yaxisId="thanhTien" />
<Tooltip />
{/* <lLegend werticalAlign="tep" height={28} /> *,/}
<CartesianGrid stroke="#f5f5f3" />
<Bar
datakKey="tongThanhTien”

name="T&ng thanh ti&n"
wAxisId="thanhTien™
barsize={z2e}
Fill="#413ead™

e
<Line
Type="monotone™
datakKey="tongGiaTri"
wAxisTd="giaTri"
name="Tdng Zia tri”
stroke="#ff73aa"
=
< /ComposedCharts
< SROW>
</Col>
{isShow && (
<Col md={a4}>
<ConwvertToTable df={describe}
</Col>

</Container:s>

Hinh 2.17. Doan ma Igp trinh cho chizc nang xay dung trang khai thac diz li¢u
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2.6.5.2. Thiét ké chirc ning khai théc dit ligu tiéu thu ning lwong

Hinh 2.18 1a doan ma Iap trinh ReactJS sir dung thu vién React-Bootstrap dé tao ra

giao dién ngudi dung, cho phép ngudi dung khai thac di liéu vé tiéu thy nang luong cua

mét di trong cu thé trén hé théng. Dudi ddy 1a phan giai thich chi tiét y nghia cua tirng

dong Iénh trong doan ma.

<Container className="mt-5">: Container l1a mot thanh phan cua Bootstrap gilp
quan 1y layout va can chinh cac thanh phan bén trong. className="mt-5" thém maot
khoang tréng (margin-top) 1&n container.

<Row className="justify-content-end gx-5 gy-2">: Row la mot hang trong grid
layout cua Bootstrap. justify-content-end can chinh cac thanh phan bén trong vé phia
cudi hang (phia phai). gx-5 va gy-2 la cac 16p dé thém khoang cach gitra cac thanh
phan trong hang.

<Col md={2}>: Col Ia thanh phan cot trong grid layout v&i kich thudc trong @ng voi
man hinh (md=medium). C6 hai cot, mdi cot chiém 2/12 chiéu rong (2/12 = 1/6) cua
container.

<Button onClick={() => setlsShow(!lisShow)}>: Mat nat Button véi su kién onClick.
Khi nat nay duoc nhan, ham setlsShow duoc goi dé dao nguoc gia tri cua bién
isShow, chuyén tir true sang false hoic nguoc lai.

{lisShow ? 'Hién mo ta' : 'An md ta'}: Dung dé hién thi vin ban trén nat dua trén gia
tri cua bién isShow. Néu isShow Ia true, hién thi "An mé ta", nguoc lai hién thi "Hién
mo ta".

<Col md={2}>: Twong tu nhu cot trudc d6, day la mot cot khac vai nat Button dé
xuat file khi duoc nhén.

<Row className="mt-5">: Mot hang méi véi khoang trong (margin-top) 1a 5 don
Vi.

<h4 className="text-center">Khai thac dit liéu tiéu thu</n4>: Mot tiéu dé cap 4 (h4)
dugc can giira, hién thi van ban "Khai thac dit liéu tiéu thy".

<Row className="align-items-center justify-content-between gx-5">: Hang mai vai

cac thudc tinh can chinh va khoang cach tuong tu nhu trudce do.
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<Container classMName="mt-5">
<Row classMName="justify-content-end gx-5 gy-2"3>
<Col md={2}>
<ROwW>
<Button onClick={() => setIsShow(!isShow)}>
{!isShow ?» "Hi&én m& ta&' : "An ma ta"}
</Button:>
< S Row:>
</ Col>
<Col md={2}>
<RoOwW>
<Button onClick={exportToExcel}>Xudt Ffile</Button>
</ RoOwW>
</Colx>
< /ROwW>
<Row classMame="mt-5">
<h4 classMName="text-center”>Khai thac dir ligu tiéu thu</ha>
< /fRow>
<Row classMame="align-items-center justify-content-between gx-5">
<Col md={isShow ? 8 : 12}>
<Row classMame="overflow-x-auto user-select-none justify-content-center”™>
<ComposedChart
width={
data?.length ! =]
? Math.max(data?.length * &8, S28)
D lees”

DURNONEWNER

=

T
height={426}
data={data}
margin={{
top: S5,
right: ze,
left: 28,
bottom: 15,

I

<XAxis
wxaxisTId={a}
dy={3%
dx={ -1}
label={{
walue "Thoi gian® ,
angle
: left,

tickLine={true}
tick={{
FfontSize: 12,
angle: @,

3
;>

<xAxis
xAxisId={1}
dy={@}
dx={@}
label={{
walue: ",
angle: @,
position: 'boTttom” ,
¥
interval={11}

fontsize
angle: -

3

=

<¥Axis wyaxisId="giaTri® />

<Tooltip />

<CartesianGrid stroke="#f5f5f5" />

<Bar
dataKey="tongGiaTri™
name="Tdng gid tri”
yaxisId="giaTri"”
barsize={28}
Fill="#413cae"

£

</ComposedCharts>
</ RoOw>
</Col>
{issShow && (
<Col md={4} className=
<ConvertToTable
df={describe}
calculationType="tongGiaTri"”

</Containers>

Hinh 2.18. Poan ma Idp trinh cho giao dién ngwroi dung khai thac diz liéu tiéu thy
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— <Col md={isShow ? 8 : 12}>: Mét cot véi kich thudce thay dbi dya trén gia tri cua
isShow. Néu isShow Ia true, cot nay chiém 8/12 chiéu rong cua container, nguoc lai
né chiém toan bo 12/12.

— <Row className="overflow-x-auto user-select-none justify-content-center">: Hang
méi vai mot sb 16p dé xir Iy tran noi dung (overflow-x-auto), khéng chon vin ban
(user-select-none) va can gitra noi dung (justify-content-center).

— <ComposedChart>: Mét biéu do két hop (composed chart) tir thu vién Recharts. Biéu
d6 nay co thé hién thi dit liéu dudi dang duong va cot. Dit liéu dugc truyén qua prop
data. Cac truc va hinh dang cua biéu dd dugc cau hinh bang céc props khac.

— <Col md={4} className="mr-5">: Mot cot c6 kich thudc 12 4/12 chiéu rong cua
container (néu isShow la true). Néu isShow Ia false, cot nay khéng hién thi. Cot nay
chra mot thanh phan ConvertToTable vai dir liéu duoc truyén qua prop df va loai
tinh toan la "tongGiaTri".

— Cudi cung, </Container>: Két thic container chinh.
2.6.5.3. Thiét ké chirc ning khai théc dit liéu chi phi dién ning

Hinh 2.19 thé hién doan ma duoc 1ap trinh dé tao ra giao dién nguoi ding sir dung
thu vién React-Bootstrap va Recharts dé hién thi dit liéu hoa don dudi dang biéu do va

bang. Duéi day la ndi dung giai thich y nghia cta tirng dong 1énh trong doan ma.

— <Container className="mt-5">: Pay la mdt container cua Bootstrap vdi khoang
trng (margin-top) 13 5 don vi.

— <Row className="justify-content-end gx-5 gy-2">: Mot hang cua grid layout véi
cac thudc tinh can chinh va khoang céch gitra cac cot.

— <Col md={2}>: Mot cét trong grid layout chiém 2/12 chiéu rong caa container (néu
md 1a medium size). Cot nay chira mot nut Button dé hién thi/an mo ta.

— <Button onClick={() => setlsShow(!isShow)}>.... Mot nat Button véi su Kién
onClick. Khi niit ndy duoc nhan, ham setlsShow duoc goi dé dao nguoc gia tri cua

bién isShow, chuyén tir true sang false hoic nguoc lai.
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*o®e
1 <Container classNames"mt-5">
2 <Row className="justify-content-end gx-5 gy-2">
3 <Col md={2}>
4 <Row>
5 <Button onClick={() => setIsShow(!isShow)}>
6 {!isShow ? "Hi¢n md ta® @ 'An mo ta'}
7 </Button>
a8 </Row>
9 </Col>
1e <Col mds{2}>
11 <Row>
i1z <Button onClick={exportToExcel}>Xudt file</Button>
1z </Row>
14 </Col>
1s </Row>
16 <Row className="mt-5">
17 <h4 className="text-center”>Khai thac dir 1igé¢u hda don</hd>
18 </Row>
19 <Row className="align-items-center justify-content-between gx-5">
20 <Col md={isShow ? & : 12}>
21 <Row className="overflow-x-auto user-select-none Justify-content-center™>
22 <ComposedChart
23 width={
24 data?.length !== &
25 ? Math.max(data?.length * 68, 828)
26 @ Tleex”
27 }
28 height={4@8}
29 data={data}
30 margin={{
31 top: S,
22 right: 2@,
33 left: 2@,
34 bottom: 15,
35 3
36 >
27 «XAxis
38 xAxisId={@}
39 dy={3}
ae dx={-1}
a1 label={{
a3z value: 'Th&i gian®,
43 angle: @,
ad position: ‘left’,
as 3
a6 interval={e}
a7 dataKeys“"month™
48 tickLine={true}
a9 tick={{
5@ fontsize: 12,
51 angle: @,
52 3
53 f>
54
55 <XAxis
56 xAxisTd={1}
57 dy={8}
58 dx={8}
59 label={{
60 value: " °,
&1 angle: @,
62 position: ‘'bottom’,
63 3
64 interval={11}
65 dataKeys="year"
66 tickLine={false}
67 tick={{
&8 fontSize: 16,
69 angle: -1,
70 b3
71 />
72 <¥YAxis yAxisId="thanhTien™ />
73 <Tooltip />
74 <CartesianGrid stroke="#f5f5f5" />
75 <Bar
7e datakKey="tongThanhTien"
77 name="Téng thanh tién"
78 vAxisId="thanhTien"”
79 barSize={28}
20 fill="#413ea8"
81 >
82 </ComposedChart>
83 </Row>
84 </Col>
85 {isShow && (
86 <Col md={4} className="mr-5">
87 <ConvertToTable
88 df={describe}
89 calculationType="tongThanhTien"
=12} £
91 </Col>
22 )}
93 </Row>
94 < /Container>

Hinh 2.19. Pogn ma Igp trinh cho giao dién nguoi dung khai thac di liéu héa don
50



{lisShow ? 'Hién md ta' : 'An mé ta'}: Hién thi van ban trén nit duva trén gia tri cua
bién isShow. Néu isShow Ia true, hién thi "An mé ta", nguoc lai hién thi "Hién mo
ta".

Mot cot khac (<Col md={2}>) chira mét ntit Button dé xuét file khi dwgc nhan.
<Row className="mt-5">: Hang méi véi khoang tréng (margin-top) 1a 5 don vi.
<h4 className="text-center">Khai thac dir liéu hoa don</h4>: Mot tiéu dé cip 4
(h4) duoc can gitra, hién thi van ban "Khai thac dit liéu hoa don".

<Row className="align-items-center justify-content-between gx-5">: Hang mai véi
cac thudc tinh can chinh va khoang cach twong tu nhu trude do.

<Col md={isShow ? 8 : 12}>: Mét cot véi kich thudc thay doi dua trén gia tri cua
isShow. Néu isShow Ia true, cot nay chiém 8/12 chiéu rong cia container, nguoc lai
né chiém toan bo 12/12.

<Row className="overflow-x-auto user-select-none justify-content-center">: Hang
méi véi mot sé 16p dé xtr ly tran ndi dung, khong chon vin ban va cin giita ndi dung.
<ComposedChart>: Mot biéu do két hop tir thu vién Recharts. Biéu do nay sur dung
dit liéu tir prop data dé hién thi dir liéu hoa don theo thdi gian. Cau hinh cac truc va
hinh dang cua biéu do dya trén cac props khac.

{isShow && (<Col md={4} className="mr-5">...)}: Néu isShow la true, thém mot
cot phu (chiém 4/12 chiéu rong cua container) chta mot thanh phan
<ConvertToTable> dé chuyén doi dir liéu thanh bang va hién thi thong tin chi tiét vé
dir liéu hoa don.

Cudi cung, </Container>: Két thic container chinh.

2.6.5.4. Thiét ké khai thdc dir ligu chon loc

Poan ma thé hién & Hinh 2.20 duoc lap trinh dé tao ra giao dién nguoi ding sir dung

thu vién React-Bootstrap va Recharts dé hién thi dit liéu vé thiét bi duéi dang biéu dd

két hop (composed chart) trong truong hop ngudi ding muén chon loc dir liéu khai thac

nhung lai mudn thé hién chung trén ciing mot biéu do. Y nghia cua tirng dong 1énh trong

doan ma duogc giai thich nhu sau:
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<Container classMName="mt-5">
<Row className="justify-content-end g-5">
<Col md={2}>
<Row>
<Button onClick={() => setIsShow(!isShow)l}>
{lisShow ? 'Hién mé ta' : "An mé ta'}
</Button>
< /Row>
<fCol>
<Col md={2}>
<Row>
<Button onClick={exportToExcel}>Xudt file</Button:>
< /Row>
</fCol>
</Row>
<Row>
<h4 className="textT-center”>Khai thic thiét bi</h4>
</Row>
<Row className="align-items-center justify-content-between gx-5">
<Col md={12}>
<Row classMame="overflow-x-auto user-select-none justify-content-center”s>
<ComposedChart
width={
data?.length
? Math.max(data?.length * &8, B28)
@ "leex’

LWONDW L WN R

T
height={4@0}
data={data}
margin={{
Top: 5,
right: 3@,
left: 20,
bottom: 15,
T

<KAxis
xAxisId={@}
dy={3}
dx={-1}
label={{
wvalue: 'Thai gian®,
angle: @,
position: "left”,
r
interval={@}
datakKey="month"
tickLine={true}
tick={{
Ffontsize: 12,
angle: @,
Fr
f>

<KAxis
®AxisTd={1}
dy={a}
dx={8}
label={{
wvalue: '°,
angle: @,
position: ‘bottom’,
Fr
interval={11}
datakey="wyear"
tickLine={false}
tick={{
Ffontsize: 16,
angle: -1,
by
/>
<¥Axis [>
<Tooltip />
<CartesianGrid stroke="#fsf5f5" />
<Bar
datakey="soLuongTru"
name="S4 lugng try”
barsize={2@}
fill="#413eae"”

dataKey="solLucongben"
name="5s& lugng den”
barsize={20}
Fill="#82ca9d"
f>
</ComposedChart>
</Row>
</Col>
<Col md={4} classMame="mr-5"3>
<ConvertToTable
df={describe}
calculationType="tongGiaTri"

</Containers>

Hinh 2.20. Poan ma ldp trinh cho giao dién nguwoi dung khai thac di liéu chon loc
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<Container className="mt-5">: Container 1a mot thanh phan cua Bootstrap gilp

quan 1y layout va cin chinh cac thanh phan bén trong. className="mt-5" thém maot

khoang tréng (margin-top) 1&n container.

<Row>: Mot hang cua grid layout, chtira mot tiéu dé cap 4.

<h4 className="text-center">Khai thac thiét bi</h4>: Mot tiéu dé cap 4 (h4) dugc

can gitra, hién thi van ban "Khai thac thiét bi".

<Row className="align-items-center justify-content-between gx-5">: Hang mai vai

cac thudc tinh can chinh va khoang céch gitra cac cét.

<Col md={12}>: Mot cot chiém toan bo chiéu rong caa container (12/12).

<Row className="overflow-x-auto user-select-none justify-content-center">: Hang

méi véi cac thude tinh dé xu 1y tran ndi dung (overflow-x-auto), khéng chon van ban

(user-select-none) va can gitra ndi dung.

<ComposedChart>: Mot biéu do két hop tir thu vién Recharts. Biéu d6 nay sir dung

dit liéu tir prop data dé hién thi s6 lwong tru va sb lugng dén theo thoi gian.

+ width va height: Diéu chinh kich thudc caa biéu do.

+ data: Dit liéu dwoc truyén vao biéu db.

+ margin: Diéu chinh khoang trang xung quanh biéu do.

<XAxis>: Dinh cu hinh truc x caa biéu db.

+ xAxisld: Mdi truc x dugc dinh danh biang mét sb, gitp xac dinh truc x nao sé& duoc
str dung cho tirng dong di liéu.

+ label: Bat tén cho truc x.

+ dataKey: Chi dinh khoa trong di liéu dé Iy gia tri cua truc x.

+ tickLine, tick: Cau hinh cac dudng gach chia va nhan trén tryc x.

<Y Axis>: Binh cau hinh truc y caa biéu do.

<Tooltip>: Tao mét cira s6 chd thich hién thi théng tin chi tiét khi di chuot qua cac

thanh trong biéu db.

<CartesianGrid stroke="#f5f5f5">: Mot lu6i Cartesian v&i mau nén la "#f5f5f5".

<Bar>: Thém thanh c6t vao biéu do.

+ dataKey: Xac dinh khoa trong dix liéu dé Iy gia tri caa thanh cot.

+ name: Tén cua dong dir liéu twong tng vaéi thanh cot.
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+ barSize: Pat kich thudc caa thanh cot.
+ fill: Bat mau sic cho thanh cot.

— Cubi cing, </ComposedChart>: Péng thé cua biéu do.
2.6.5.5. Thiét ké chirc ndng khai thdc di ligu tiv server: khu vwc, dia phwong, tram

DPoan m4 thé hién & Hinh 2.21 dinh nghia va trién khai ba ham asynchronous dé goi
cac API va cap nhat trang thai cua cac component bang di liéu nhan duoc tir server.

Dudi ddy 1a y nghia chi tiét caa mdi dong lénh.

// 1ay danh sach khu vuc
const fetchListDiaPhuong = async () => {
try {
setIsloading(true);
const res = await userApi.getDiaPhuong();
setListDiaPhuonng(res.data.data.user_data);
setIsLoading(false);
} catch (error) {
console.log(error);
setIsloading(false);
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// 1ay danh sach khu vuc
const fetchListKhuVuc = async (userId) => {
try {
setIsloading(true);
const res = await userApi.getKhuVuc(userId);
setListKhuVuc(res.data.data.khu_vuc_data);
setIsLoading(false);
} catch (error) {
console.log(error);
setIslLoading(false);
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// 1ay danh sach tram
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const fetchListTram = async (tramId) => {

try {
setIsloading(true);
const res = await userApi.getTram(tramId);
setListTram(res.data.data.tram_data);
setIsLoading(false);

} catch (error) {
setIslLoading(false);

W w w w wNNRN
AW NEF O W N

¥

W
%2]

1

Hinh 2.21. Poan ma dinh nghia cdc ham asynchronous dé cdp nhat trang thai diz liéu
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— fetchListDiaPhuong: Ham nay duoc st dung dé lidy danh sach dia phwong

(DiaPhuong) tur server.

+ setlsLoading(true): it gié tri cua state isLoading Ia true, thdng béo rang dang
trong qua trinh tai di liéu.

+ const res = await userApi.getDiaPhuong();: St dung ham getDiaPhuong tir ddi
tugng userApi dé giri mot yéu cau API va doi phan hoi. Dit liéu nhan dugc duoc
luru trong bién res.

+ setListDiaPhuong(res.data.data.user_data);: Cap nhat state listDiaPhuong bang dix
liéu dia phuong nhan dugc tir server.

+ setlsLoading(false);: Dt gia tri cua state isLoading 1a false dé thong bé&o rang qué
trinh tai dir liéu da hoan thanh.

— fetchListKhuVuc: Ham nay duoc st dung dé lay danh séch khu vuc (KhuVuc) tir
server.

+ setlsLoading(true): Bat dau qua trinh tai dir liéu bang cach dat gia tri cua state
isLoading la true.

+ const res = await userApi.getkhuVuc(userld);: Giri yéu cau API dé lay danh séch
khu vure cho ngudi ding c6 userld va luu két qua vao bién res.

+ setListKhuVuc(res.data.data.khu_vuc_data);: Cap nhat state listkKhuVuc véi dir
liéu khu vuc nhan duoc tu server.

+ setlsLoading(false);: Két thic qua trinh tai dix liéu va dat gia tri cua state isLoading
1a false.

— fetchListTram: Ham nay duoc sir dung dé lay danh séch tram (Tram) tir server.

+ setlsLoading(true): Bat dau qua trinh tai dir liéu bang cach dat gia tri cua state
isLoading la true.

+ const res = await userApi.getTram(tramld);: Giri yéu cau API dé lay danh séach
tram cho tramld va luu két qua vao bién res.

+ setListTram(res.data.data.tram_data);: Cap nhat state listTram vai dir liéu tram
nhan duoc tur server.

+ setlsLoading(false);: Két thic qua trinh tai dit liéu va dat gié tri cua state isLoading

la false.
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Tat ca cac ham déu bao gdbm xtr ly 161 dé tranh truong hop néu c6 15i trong qua trinh
goi API, state isLoading van duogc dit lai thanh false dé thong bao rang qua trinh tai di
licu da két thuc (thanh céng hoac khdng). Cac 13i cu thé co thé duoc log ra console dé

quan tri va theo doi.
2.6.5.6. Thiét ké cdc chirc nang khai thac di ligu khdc tiv server

Hinh 2.22 va 2.23 thé hién hai doan ma cho phép nguoi ding giri cac biéu mau va

guri cac yéu cau dé lay dir liéu bat ky tir API va cap nhat lai trang thai cua ang dung.

const handlerSubmit = (event) => {
event.preventDefault();
const data = {};
if (selectedDiaPhuonng) data.user_id = selectedDiaPhuonng;
if (selectedKhuVuc) data.khuVuc = selectedKhuVuc;

if (selectedTram) data.tram = selectedTram;
if (monthStartRef.current.value)

data.monthStart = monthStartRef.current.value;
if (monthEndRef.current.value)

data.monthEnd = monthEndRef.current.value;
fetchDataChart(data);

Hinh 2.22. Poan ma dinh nghia ham handlerSubmit dé nguoi diing giri biéu mau

— ‘event.preventDefault()’: Ngin chin hanh vi mic dinh cua su kién submit, dé tranh
tai lai trang.

— Tao mot d6i twong rdng ‘data’ dé luu trix dit liéu can gui di.

— Kiém tra cac bién ‘selectedDiaPhuonng’, ‘selectedKhuVuc’, ‘selectedTram’,
‘monthStartRef.current.value’, va ‘monthEndRef.current.value’ dé xac dinh xem

chding ¢ gia tri khong. Néu co, thém cac thudc tinh twong Gng vao ddi tugng ‘data’.
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const fetchDataChart = async (data) => {
setIsLoading(true);
try {
const res = await analysisApi.ChartKetHop(
data,
tabs[tabCurrent].calculationType
)s

if (res.status === 2081) {
setDataChart(res.data.data);

}
} catch (error) {

console.log('Error query data: ', error);

)2
setIslLoading(false);

1s

Hinh 2.23. Doan md dinh nghia ham fetchDataChart dé giri yéu cau ldy di li¢u

Ham nay duoc st dung dé gui yéu cau lay dit liéu tir API va cap nhat lai trang thai
cua tng dung.

‘setlsLoading(true)’: Dat gié tri cta bién ‘isLoading" thanh true dé hién thi trang thai
dang tai.

Str dung khdi try-catch dé xir ly 18i trong qué trinh goi API.

Goi ham ‘analysisApi.ChartKetHop’ véi tham sé 1a d6i twong ‘data’ va
‘tabs[tabCurrent].calculationType’.

Kiém tra ma trang thai caa phan hoi tir AP1. Néu mé 1a 201, cap nhat dir liéu tra vé
vao bién ‘dataChart’.

Néu c6 1i xay ra, in ra thdng bao 15i trong console.

‘setlsLoading(false)’: Pat gia tri cua bién ‘isLoading’ thanh false dé an trang thai

dang tai.
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2.6.5.7. Thiét ké chirc nang truy xudt dit lidu tir server

DPoan ma Hinh 2.24 duoc dung dé dinh nghia ham ‘exportToExcel” dé cho phép

ngudi dung truy xuat dir liéu vé may dudi dang bang tinh excel. Dudi day 14 phan tich

chi tiét y nghia cua timg dong lénh trong doan ma.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

const exportToExcel = () => {

// D6i tén cac cot
const renamedData = data.map((item) => ({
Nam: item.year,
Thang: item.month,
'Téng Gia Tri': item.tongGiaTri,
'Téng Thanh Tién': item.tongThanhTien,

)

// Chuyé&n déi dir 1iéu thanh mang 2D
const dataArray = renamedData.map((item) => Object.values(item));

// Tao worksheet tir mang dir 1iéu
const ws = XLSX.utils.aoa_to_sheet([
Object.keys(renamedDatal[@]),

...dataArray,

1;

// Tao workbook va thém worksheet vao do
const wb = XLSX.utils.book_new();
XLSX.utils.book_append_sheet(wb, ws, 'Sheetl');

// Tao tép Excel vi luu né vio & dia
XLSX.writeFile(wb, 'Dt liéu téng hop.xlsx', {
bookType: 'xlsx',
bookSST: false,
type: ‘'binary’,
1)

Hinh 2.24. Doan md dinh nghia ham exportToExcel dé truy xuat diz lidu ra excel

— Poi tén céc cot: Ham nay sir dung phuong thirc ‘map()’ dé doi tén céc cot trong mang

dir liéu “data’, tir t&n gdc sang tén méi dugc dinh nghia.

— Chuyén ddi dir liéu thanh mang 2D: Ham nay sir dung phuong thirc ‘map()’ dé chuyén
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d6i mang dit liéu ‘renamedData’ thanh mang 2D, véi mdi phan tir 1a mot mang con
chura cac gia tri cua cac thudc tinh twong ung.

— Tao worksheet tir mang dir liéu: Ham nay st dung phuong thirc ‘aoa_to_sheet()’ cua
thu vién XLSX dé tao ra mot worksheet tir mang di liéu 2D.

— Tao workbook va thém worksheet vao d6: Ham nay st dung phuong thuc
‘utils.book_new()’ va ‘utils.oook_append_sheet()’ cua thu vién XLSX dé tao
workbook va thém worksheet da tao & budce trudc vao workbook.

— Tao tép Excel va luu nd vao 6 dia: Ham nay st dung phuong thic ‘writeFile()’ cua
thu vién XLSX dé tao ra mot file Excel va luu nd vao 6 dia véi tén file va dinh dang

duoc xac dinh.

2.7. Thuyét minh k¥ thuit back-end
2.7.1. Thiét ké cdu tric thu muc

Trong thuc té, phan chia ciu tric thu muc trong Django mang lai nhiéu loi ich quan
trong, dic biét I trong viéc tao ra mot moi truong phét trién rd rang, hiéu qua va dé
quan ly. Viéc t6 chtrc va phan loai cac thanh phan cua du 4n mot cach hop Iy khong chi
gilp toi vu hoa qué trinh phat trién, ma con tao diéu kién thuan lgi cho viéc bao tri va

mé rong. Dudi day 1a mot s6 loi ich caa viéc phan chia cau triic thu myc trong Django:

— T chac ma ngudn:

+ Ung dung (Apps): Django khuyén nghi phan chia ma nguén thanh cac ang dung
nho, c6 kha ning tai st dung. Diéu ndy khéng chi gilp t6i vu hoa qua trinh phat
trién bang cach tach biét cac phan chirc ning, ma con tao diéu kién cho viéc tai sir
dung ma nguon. Mdi (ing dung c6 thé chira cac models, views, templates va static
files lién quan dén mot phan cu thé caa du 4n. Didu nay giup ting tinh mo-dun hoa
va linh hoat, gilip cac nha phat trién d& dang diéu chinh va tai sir dung thanh phan
trong du an.

+ Du an (Project): Mot du an Django thuong bao gom nhiéu tng dung. Phan chia
ciu trac thu muc gilp t6 chic cac tng dung ndy rd rang va dé& quan ly. Cach sip
xép nay gilp d& dang theo ddi va diéu chinh c4c phan khac nhau cua du an, ciing

nhu tao diéu kién cho viéc mo rong va bao tri. N6 ciing gitip dam bao rang mdi
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ing dung déu c6 khéng gian riéng dé phat trién va mé rong, ma khong anh huong
dén cac (ng dung khac.

— Tach biét chirc niang: Cau trac thu muc gilp tach biét cac phan chirc nang khac nhau
cua du &n. Vi du, c6 thé c6 mot ng dung quan 1y nguoi dung, mot tng dung quan Iy
bai ddng, va mot tng dung quan ly san pham. Mdi tng dung nay dugc td chirc trong
thu muc riéng, giup ting tinh mo-dun hoa va linh hoat. Diéu nay cho phép mdi chuc
nang hoat dong doc 1ap, giam thiéu sy phu thudc 13n nhau va gidp dé dang thém, sira,
x0a hoic thay doi cac chirc ning ma khong anh huong dén phan con lai cua dy an.

— D& bao tri va ma rong: Khi du &n phat trién, viéc quan Iy ma ngudn trg nén phuc tap
hon. Cau tric thu myc gidp bao tri va mé rong hé thong dé dang hon, khong gay roi
ram trong ma nguon. Qua trinh bao tri duoc don gian hda do su tach biét cia cac chirc

ning, trong khi viéc mé rong duoc hd trg boi kha nang tai sir dung va mo-dun hoéa.

“ ELECTRIC_SYSTEM_SERVER
p vecode
bin

electric_system_server

management

e .

¢ .gitignare
CanThoTTDummy.xsx
db.sglite3

& Dockerfile

™ managepy
README.md

B requirements.xt

Hinh 2.25. Phan chia cdu triic thir muc trong ky thudt back-end

— Quan ly tap tin tinh (Static files) va cac tai nguyén: Django str dung thu muc static

dé chtra tap tin tinh nhu CSS, JavaScript, hinh anh. Cau trdc nay gitp quan ly va trién

60



khai tai nguyén dé dang. Diéu nay khdng chi gilp téi wu hoa qua trinh quan ly tai
nguyén, ma con dam bao ring cac tai nguyén nay dé dang truy cip va st dung, gidp
tang hiéu suat va giam thoi gian tai trang.

— Tich hop véi céc cong cu phét trién (Development tools): Cau trac thu muc mic dinh
cta Django dugc thiét ké dé tuong thich voi nhiéu cdng cu phaét trién. Didu nay gidp
giam thiéu thoi gian can thiét dé tich hop va cau hinh cac cong cu, gitip ting cuong
nang suét lam viéc.

— Tién ich trong qua trinh phét trién: Cau trac thu muc cung cap cac diém két ndi quan
trong cho Django, nhu thu muc templates dé chira cac mau HTML va thu muc
migrations dé quan ly phién ban co s& dit liéu. Piéu nay tao diéu kién thuan loi cho

qua trinh phét trién, giup ting cuong hiéu qua va giam thiéu kha nang xay ra I5i.

T6m lai, viéc phan chia céu trac thu muc trong Django khong chi giup ting cudng
hiéu qua va linh hoat trong qué trinh phét trién, ma con gilp giam sy phic tap va ting
tinh mé-dun hoa ciia ma nguon. Piéu nay 1a rat quan trong trong viéc xay dung va bao
tri cac dy 4n phuc tap va 16n, dam bao su 6n dinh, bao mat va téc do cua hé théng. Do

d6, nghién ctru nay dé xuat phan chia cau trac thu muc back-end nhu Hinh 4.27.
2.7.2. Thiét ké cac thw vién phu thugc

Hinh 2.26 liét ké danh muc cac thu vién phu thuoc duoc st dung trong Django.

Chirc ning ctia mdi thu vién duoc trinh bay dudi day.
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asgiref==3.7.2
backports.zoneinfo==0.2.1
Django==4.1
django-cors-headers==4.3.90
djangorestframework==3.14.0
djangorestframework-simplejwt==5.2.0
et-xmlfile==1.1.0
mysqlclient==2.2.0
numpy==1.24.4
openpyxl==3.1.2
pandas==2.0.3

PyJWT==2.8.0
python-dateutil==2.8.2
pytz==2023.3.postl
six==1.16.0

sqlparse==0.4.4
typing-extensions==4.8.0
tzdata==2023.3

1
2
3
4
5
6
7
8
9

Hinh 2.26. Danh muc cdc thu vién phu thuéce droc sur dung trong Django

asgiref==3.7.2: Asynchronous Server Gateway Interface (ASGI) la mét giao dién dé
xur ly cac yéu cau HTTP va WebSocket mot cach bat dong bd. asgiref cung cap mot
sb ¢Ong cu va tién ich dé hd tro viéc trién khai va quan ly cac ung dung Django bat
ddng bo.

backports.zoneinfo==0.2.1: Cung cip hd trg cho cac thay ddi thoi gian va mui gio
duoc thuc hién trong cac phién ban Python méi va 1a mot phan cua viéc hd trg phién
ban nguoc (backporting) cho cac phién ban Python cii hon.

Django==4.1: Django 12 mot framework web phé bién cho ngén ngit 1ap trinh Python,
giup ban xay dung céc tng dung web mot cach nhanh chdéng va hiéu qua.
django-cors-headers==4.3.0: Pugc st dung dé xir ly Cross-Origin Resource Sharing
(CORS) trong Django, cho phép ban xac dinh cac quy tac truy cap cho cac ngudn tai
nguyeén tir cac mién khac nhau.
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djangorestframework==3.14.0: Django REST framework la mot toolkit manh mé cho
viéc xay dung cac APl web RESTful trong Django. N6 cung cap nhiéu tinh ning nhu
serialization, viewsets, routers dé giam do phuc tap cua viéc xay dung API.
djangorestframework-simplejwt==5.2.0: Mot thu vién JWT (JSON Web Token) cho
Django REST framework, gitp xac thuc va quan ly quyén truy cap trong tng dung
Django REST.

et-xmlfile==1.1.0: Mot thu vién hd trg cho viéc xtr Iy XML trong Python.
mysqlclient==2.2.0: Thu vién két ndi Python véi MySQL, duoc st dung dé twong tac
Véi co so dir ligu MySQL trong dyu an Django.

numpy==1.24.4: Thu vién manh mé& cho tinh toan sb hoc va khoa hoc, thuong dugc
str dung trong cac tng dung c6 dic tinh xt Iy sé liéu.

openpyxl==3.1.2: Thu vién dé doc va ghi cac file Excel (xIsx), hd trg nhiéu tinh ning
trong viéc xur ly cac tap tin spreadsheet.

pandas==2.0.3: Thu vién cung cap cac cau trdc dit liéu va cong cu phan tich di liéu
cho Python, thudng duoc sir dung dé 1am viéc véi dit liéu tabular va chudi thoi gian.
PyJWT==2.8.0: Thu vién cho viéc tao va xac thuc JSON Web Tokens (JWT) trong
Python.

python-dateutil==2.8.2: Thu vién hd tro xi Iy ngay thang va thoi gian trong Python.
pytz==2023.3.post1: Thu vién dé lam viéc véi mai gio trong Python.

six==1.16.0: Thur vién hd trg twong thich giira Python 2 va Python 3.
sqlparse==0.4.4: Thu vién gitp phan tich va dinh dang cac cau lénh SQL.
typing-extensions==4.8.0: Cung cap cac kiéu ma rong cho hé thong kiéu caa Python.

tzdata==2023.3: Dix liéu vé mui gid dé cap nhat théng tin mai gio trong Python.

Céc thu vién nay gilp ma rong va bd sung cac chiie nang cho dy 4n Django, tir xir
ly dit liéu dén twong tac véi co sé dit liéu, xay dung API REST, va nhiéu hon nita.

2.8. Thiét ké bd cuc back-end cho cong cu

2.8.1. Thiét ké md hinh mau (models)

Models duoc str dung dé chuyén di théng tin tir file excel di nhap thanh dix liéu c6

thé doc, xtr 1y va luu trix trén may tinh. Khi 1am viéc véi file excel, thong tin thuong
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duoc luu trit dudi dang bang va céac 6 dit liéu. Tuy nhién, dé may tinh cd thé hiéu va sir
dung thdng tin nay, ching can duoc chuyén dbi sang mot dinh dang dir liéu phu hop.
Models dinh nghia ciu tric dir liéu va quan hé gitta ching, bao gém cac trudng va kiéu
dit liéu twong &ng. Bang cach s dung models, ching ta c6 thé xac dinh va mé ta cach

thong tin trong file excel duoc to chire va luu trir trong may tinh.

Models duoc sir dung dé dinh nghia cau trac va quy dinh cac truong dit liéu can
thiét dé Iuu trix thdng tin tir file excel. Mdi trudng trong models s& twong Gtng voi mot
truong trong file excel, va cac kiéu dit liéu sé duogc xac dinh dua trén noi dung cua ting
treong. Vi du, néu mot truong trong file excel chira théng tin vé tén san pham, ching ta
c6 thé str dung mot truong kiéu "CharField" trong models dé luu trit thong tin tuong
tng. Sau khi models di dugc dinh nghia, ching c6 thé duoc sir dung dé tao cac bang
trong co s dit liéu. Moi bang sé tuong rng voi mot loai thong tin trong file excel, va
cac truong trong models sé tro thanh cac cot trong bang dix liéu. Khi dir ligu tir file excel
dugc chuyén ddi va luu trit trong co s& dit liéu, ching ta c6 thé thuc hién céc thao tac

truy van va xir ly dit liéu khac dé truy xuat va sir dung théng tin mot cach hiéu qua.

Véi sy hd tro ctia models, viéc chuyén d6i va luu trir thong tin tir file excel tro nén
dé dang hon. Chung ta khong can phai xt ly dit liéu tirng 6 mot, ma chi can dinh nghia
mot 1an va sir dung lai cho cac tép tin excel khac. Diéu nay gidp tiét kiém thoi gian va
cbng strc trong viéc xur ly va quan ly dit liéu. Ngoai ra, viéc sir dung models ciing gitip
tang tinh linh hoat cho tng dung. V&i viéc dinh nghia cau tric dir liéu trong models,
ching ta ¢ thé dé dang mé rong va thay doi quyén han cua ngudi ding ma khong can
thay d6i qua nhiéu trong ma ngudn. Piéu nay gilp giam thiéu nhirng rui ro va cong stc

trong viéc quan ly quyén truy cap va dong thoi dam bao tinh bao mat cua hé thong.

T6m lai, models 1a mot ¢éng cu quan trong trong viéc chuyén d6i va luu trix théng
tin tir file excel. Chung dinh nghia cau trdc di liéu, quy dinh cac truong va kiéu dir liéu
tuwong tng, va cho phép ching ta tao cac bang trong co s¢ dir liéu. Viéc st dung models
gitip ting tinh linh hoat, truy xuit va s dung thdng tin d& dang hon, va dam bao tinh

bao mat caa hé thong.
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2.8.1.1. Thiét ké mé hinh déi twong HoaDon

Mo hinh d6i twong HoaDon s& dwoc ma hda bang doan ma sau day. Mdi mé hinh
hoa don s& bao gom cac théng tin thudc tinh nhu sau:
— hoa_don_id: s& dugc ty dong dién sb vao dé phan biét cac hoa don véi nhau.
— khu_vuc_id: Cho biét hoa don nay thudc khu vyc nao.
— s0_hoa_don: M4 sb hoa don.

— tieu_thu: Sé tién tiéu cho héa don.

class HoaDon(models.Model):
hoa_don_id = models.AutoField(primary_key=True)
khu_vuc_id = models.ForeignKey(KhuVuc, on_delete=models.CASCADE, related_name="hoadon_khuvuc")
so_hoa_don =

models.CharField('SG héa don',max_length=10)

tieu_thu = models.FloatField('Tiéu thu"')

gia = models.FloatField('Gia")

ngay_tao_hoa_don = models.DateTimeField( Ngay tao héa don', default=timezone.now)

def _ str_ (self):
return self.so_hoa_don

Hinh 2.27. Chuong trinh md héa déi tirong HoaDon

2.8.1.2. Thiét ké mé hinh déi twong Tram

Mo hinh d6i twong Tram s& dugc ma hoa bang doan ma sau day. Mai md hinh tram

s& bao gom céc thdng tin thudc tinh nhu sau:

oo

class Tram(models.Model)
tram_id = models.AutoField(primary_key=True)
khu_vuc_id = models.ForeignKey(KhuVuc, related_name='tram_khuvuc', on_delete=models.CASCADE)

ten_tram = models.CharField('Tén tram', max_length=255)
dia_chi = models.CharField('Pia chi',max_length=255)

def _ str_ (self):
return self.ten_tram

Hinh 2.28. Chuwong trinh mé héa déi tirong Tram
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tram_id: s& duoc tu ddng dién sé vao dé phan biét cac tram vai nhau.

khu_vuc_id: s& la mot khoa ngoai lién két véi ddi twong KhuVuc va luu nguoc lai
KhuVuc mot cot tén 1a tram_khuvuc va néu nhu KhuVuc bi xda thi toan bo thong tin

lién quan dén khu vyuc d6 déu bi xda.

ten_tram: Tén cua tram.

dia_chi: bia chi cua tram.
2.8.1.3. Thiét ké mo hinh déi twong Tu

Mo hinh d6i twong Tu s& dwoc ma hda biang doan ma sau day. Mdi md hinh t s&

bao gom cac thong tin thudc tinh nhu sau:

class Tu(models.Model):
tu_id = models.AutoField(primary_key=True)
tram_id = models.ForeignKey(Tram, related_name='tu_tram', on_delete=models.CASCADE)
ten = models.CharField('Tén ti',max_length=255)
cong_to = models.CharField('Cong to', max_length=255)

date_created = models.DateTimeField('Ngay tao tu', auto_now_add=True,null=True, blank=True)
date_updated = models.DateTimeField('Ngay cap nhat tu', auto_now=True, null=True, blank=True)
is_active = models.BooleanField('Hoat dong',default=False)

def _ str_ (self):
return self.ten

Hinh 2.29. Chuwong trinh ma héa doi twong Tu

— tu_id: s& duoc ty dong dién s6 vao dé phan biét cac tu véi nhau.

— tram_id: s& 1a mot khoa ngoai lién két voi doi tuong Tram va luu nguoc lai Tram mot
cot tén la tu_tram va néu nhu Tram bi x06a thi toan bo thong tin lién quan dén khu vyc
do6 déu bi xoa.

— ten: Tén cua tu.

— cong_to: Cong to dugc sir dung cua ta.

— date_created: Ngay tao ta c6 thé dé tréng

— date_updated: Ngay cap nhat ta c6 thé dé trong

— is_active: Hoat dong hay khong
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2.8.1.4. Thiét ké mé hinh déi twong DienNangTieuThu

Mo hinh déi tugng DienNangTieuThu s& duoc ma hoa bang doan ma sau ddy. Mdi

mo hinh dién ning tiéu thy s& bao gom cac thng tin thudc tinh nhu sau:

class DienNangTieuThu(models.Model):
dien_nang_tieu_thu_id = models.AutoField(primary_key=True)
tu_id = models.ForeignKey(Tu, related_name='diennang_tu', on_delete=models.CASCADE)
gia_tri = models.FloatField('Gia tri'")

thanh_tien = models.FloatField('Thanh tién', default=0.0)
ngay_do = models.DateTimeField('Ngay do')

def _ str_ (self):
return self.tu_id.ten

Hinh 2.30. Chuwong trinh ma héa doi twong DienNangTieuThu

— dien_nang_tieu_thu_id: s& duogc tu dong dién sé vao dé phan biét cac dién ning tiéu
thu vai nhau.

— tu_id: s& 1a mot khoa ngoai lién két véi dbi twong Tu va luu nguoc lai Tu mot cot tén
la diennang_tu va néu nhu Tu bi x6a thi toan b thong tin lién quan dén ta d6 déu bi
x0a.

— gia_tri: lvgng dién nang dugc stir dung trong thang.

— thanh_tien: sé tién str dung cua ta trong thang.

— ngay_do: Ngay do va thoi gian do cua tu.
2.8.1.5. Thiét ké mé hinh déi twong Tuyen

Mo hinh d6i twong Tuyen s& duoc ma hoa bang doan ma sau day. M&i mé hinh

tuyén s& bao gdm céc thdng tin thudc tinh nhu sau:
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class Tuyen(models.Model):
TIEP_DIA_CHOICES = [
("C6","c6"),
("Khéng","Khong")
]
tuyen_id = models.AutoField(primary_key=True)
tu_id = models.ForeignKey(Tu, related_name='tru_tu', on_delete=models.CASCADE)
loai_tru = models.CharField('Loai tru', max_length=255)
chieu_cao = models.FloatField('Chiéu cao')

so_luong_tru = models.IntegerField('S6 lugng tru')

tiep_dia = models.CharField('Tiép dia',max_length=8, choices= TIEP_DIA_CHOICES, default="Cé")
loai_den = models.CharField('Loai den', max_length=255)

can_den = models.CharField('Can dén', max_length=255)

day = models.CharField('Day"', max_length=255)

so_luong_bo = models.IntegerField('Sé lugng bd')

cong_suat_den = models.FloatField('Cong suat')

def __ str_ (self):
return f"Tru: {self.chieu_cao}m. bén: {self.cong_suat_den}u"

Hinh 2.31. Chuong trinh md héa déi twong Tuyen

TIEP DIA CHOICES: dung dé tao ra hai lra chon la c6 hoic khéng.

tuyen_id: s& duoc ty dong dién sb vao dé phan biét cac tuyén véi nhau.

tu_id: s& 12 mot khoa ngoai lién két véi dbi twong Tu va luu nguoc lai Tu mot cot tén
| tru_tu va néu nhu Tu bi x6a thi toan bo thong tin lién quan dén ta d6 déu bi xoa.
loai_tru: loai tru dwoc sir dung trén tuyén duong.

chieu_cao: chiéu cao cua tru.

so_luong_tru: s luong tru duoc sir dung trén tuyén.

tiep_dia: tiép dia cua tru s& c6 hai lva chon ma ta di tao ra ¢ dau la ¢ va khéng mic
dinh sé la co.

loai_den: loai dén duoc sir dung trén tuyén.

can_den: can dén dugc str dung trén try.

day: loai day dién duoc st dung.

so_luong_bo: sb luong bo dén duoc s dung trén tuyén.

cong_suat_den: cong suat dén duoc sir dung.
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2.8.1.6. Thiét ké mé hinh doi twong User

Mo hinh di twong User s& duoc ma hda bang doan ma sau day. Mdi mé hinh nguoi

dung s& bao gom céc thdng tin thudc tinh nhu sau:

class User(AbstractUser):
user_id = models.AutoField(primary_key=True)
name = models.CharField('Tén hién thi',max_length=255)
user_name = models.CharField('Tén dang nhap',max_length=50, unique=True)
email = models.CharField('Email’,max_length=255, unique=True)
date_created = models.DateTimeField('Ngay tao', auto_now_add=True,null=True, blank=True)
date_updated = models.DateTimeField('Ngay cap nhat', auto_now=True, null=True, blank=True)
is_staff = models.BooleanField('Tai khoan Bd', default=False)

objects = CustomUserManager()

USERNAME_FIELD = 'user_name'
REQUIRED_FIELDS = []

username = None
first_name = None
last_name = None

def save(self, *args, **kwargs):
# if not self.pk:
# self.format_code()
super(User, self).save(*args, **kwargs)

def __str_ (self):
return self.user_name

Hinh 2.32. Chuwong trinh ma héa doi twong User

— user_id: s& duoc ty dong dién sb vao dé phan biét cac tai khoan véi nhau.

— name: Tén hién thi cua tai khoan do.

— user_name: Tén dang nhap cua tai khoan do

— email: dia chi email cua tai khoan do.

— date_created: ngay tao tai khoan.

— date_updated: ngay cap nhat tai khoan.

— is_staff: check xem do6 co phai la tai khoan bo hay khong.

— USERNAME FIELD="user name’: cot user_name s& liy tir database ra dé lam
username.

— REQUIRED_FIELDS=[]: s& bat budc dién nhitng 6 nao d6.(hién tai dang réng khdng
can bat budc dién nhitng cot nao).
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— ham save: dung dé luu lai tai khoan d tao.
2.8.1.7. Thiét ké mé hinh doi twong KhuVuc

Mo hinh ddi tugng KhuVuc s& duoc ma hoa bang doan ma sau day. Mdi mé hinh

khu vuc s& bao gom cac thong tin thudc tinh nhu sau:

class KhuVuc(models.Model):
khu_vuc_id = models.AutoField(primary_key=True)
user_id = models.ForeignKey(User, on_delete=models.CASCADE, related_name='user_khuvuc')

ten_khu_vuc = models.CharField('Tén hién thi',max_length=255)

def _ str_ (self):
return self.ten_khu_vuc

Hinh 2.33. Chwong trinh ma héa déi twong KhuVuc

— Khu_vuc_id: s& duoc tu ddng dién sé vao dé phan biét cac khu vuc véi nhau.

— user_id: s& la mot khoa ngoai lién két véi déi twong User va luu nguoc lai User mot
cot tén 1a user_khuvuc va néu nhu User bi xda thi toan bo thong tin lién quan dén tai
khoan d6 déu bi xda.

— ten_khu_vuc: tén cua khu vyc.
2.8.2. Thiét ké chuyén doi dir liéu (serializer)

Serializer trong Django REST framework 1a mét thanh phan quan trong dé chuyén
ddi dit liéu giira cac dbi twong Python va dix liéu c6 thé truyén qua mang, chang han nhu
JSON. Serializer gitp xt ly viéc chuyén ddi cac d6i tugng Django Model hoic bat ky
dbi twong Python nao thanh dinh dang c6 thé truyén qua mang, va nguoc lai. Dudi day

la mot sé dac diém quan trong cua Serializer trong Django REST framework:

— Chuyén dbi dir liéu: Serializer gip chuyén doi giita cac ddi tuwong Python va dinh
dang dit liéu nhu JSON hoic XML. Diéu nay la quan trong khi giri va nhan dix lidu
qua API.
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Kiém tra va xac nhan di liéu: Serializer thudng di kém véi cac quy tic kiém tra dit
licu. Diéu nay gitp dam bao rang dit liéu duoc giri dén API 13 hop 1¢é va dap (ng cac
quy tac xac thuc.

Tao va cap nhat ddi twong: Serializer cung cip cach thuan tién dé tao méi hoic cap
nhat dbi twong trong co s& dit liéu. Piéu nay gilp xt Iy cac yéu cau POST va PUT tur
phia nguoi dung.

Nesting va Relation: Serializer cho phép xir ly quan hé va lién két giita cac ddi tuong.
Ban c6 thé nhiing Serializer bén trong Serializer dé xt ly quan hé déi tuong.

Dung cho Django Views va DRF Views: Serializer dugc stir dung trong Django Views
dé xur ly dir liéu dau vao tir cac yéu cau HTTP va tao ra cac dbi twong Python. N6
cling duoc sir dung trong Django REST framework (DRF) Views dé xu ly dit lidu

dau vao va dau ra cua API.
2.8.2.1. Thiét ké chuyén doi dir liéu cho déi twong File

Dit liéu cua dbi twong File s& dugc ma hoa dé chuyén doi dit liéu theo chwong trinh

Hinh 2.34. Trong d6, mdi dong lénh c6 mot y nghia riéng.

from rest_framework import serializers

class FileUploadSerializer(serializers.Serializer):
file = serializers.FileField()

Hinh 2.34. Chuwong trinh md héa chuyén doi dix liéu cho doi twong File

— Ké thura tir serializers.Serializer: Class nay 1a mot Serializer, 13 mot phan cua Django
REST framework, duoc sir dung dé chuyén doi gitra cac ddi twong Python va dit liéu
c6 thé truyén qua mang.

— Dinh nghia mot trudng file kiéu serializers.FileField(): Trudng nay dai dién cho file

duoc tai 1én va sir dung serializers.FileField() d¢ m6 ta rang ddy 1a mot trudng chua
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mot file. Truong file sé cé dang file = serializers.FileField()

— S dung trong views dé xu ly dit lieu dau vao: P4Si twong cua class
FileUploadSerializer nay thuong s& duoc sir dung trong views dé xu Iy dir lidu dau
VA0 tir cac yéu cau API (vi du nhu khi nguoi dung giri mot file qua API).

— Validation va chuyén doi dit liéu: Trong trudng hop nay, FileUploadSerializer s& dam

bao rang dit liéu dau vao 1a mot file hop lé.
2.8.2.2. Thiét ké chuyén déi dit ligu cho doi twong KhuVuc, Tram, Tu, Tuyen

Dit liéu cua ddi twong KhuVuc, Tram, Tu, va Tuyen s& dugc ma hoa dé chuyén doi
dir liéu theo chuong trinh Hinh 2.35. Ddi véi tat ca ba class serializer (TramSerializer,
TuSerializer, va TuyenSerializer), chung déu 1a cac serializer dugc xay dung duya trén
serializers.ModelSerializer trong Django REST Framework dé chuyén déi di liéu gitra

céc d6i tugng Python va dinh dang dit liéu c6 thé truyén qua mang (thuong 1a JSON).

class TramSerializer(serializers.ModelSerializer):
class Meta:
model = Tram
fields = ' all
class TuSerializer(serializers.ModelSerializer):
class Meta:
model = Tu
fields = ' all

@
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class TuyenSerializer(serializers.ModelSerializer):
class Meta:
model = Tuyen
fields = '

R R R
B w N

Hinh 2.35. Chuong trinh chuyén déi dir liéu cho doi twong KhuVuc, Tram, Tu, Tuyen
— Déi véi dong Iénh class Meta, trong mdi serializer, c6 mot 16p con goi 12 Meta. N6
chtra metadata lién quan dén céch serializer nén hoat dong.
— model = Tram/Tu/Tuyen: X4c dinh mé hinh Django dwoc sir dung dé tao serializer.

O day, TramSerializer st dung mé hinh Tram, TuSerializer st dung mé hinh Tu, va
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TuyenSerializer st dung m6 hinh Tuyen.
— fields="__all__": Chon tat ca cac truong tir md hinh dé bao gém trong serializer. Diéu

nay gidp tu dong tao ra cac truong cua serializer dua trén cac truong cua mod hinh.,
2.8.2.3. Thiét ké chuyén doéi dir ligu cho déi twong DienNangTieuThu

Dit liéu cua ddi twong KhuVuc, Tram, Tu, va Tuyen s& dugc ma hoa dé chuyén doi
dir liéu theo chuong trinh Hinh 2.36. DienNangTieuThuSerializer 1a mét serializer trong
Django REST Framework danh cho m6 hinh DienNangTieuThu. Dudi day la giai thich

tung dong 1énh trong doan ma.

class DienNangTieuThuSerializer(serializers.ModelSerializer):
thang = serializers.SerializerMethodField('get_thang')
class Meta:
model = DienNangTieuThu
fields = ['thang', 'gia_tri’, "thanh_tien’]

def get_thang(self, obj):
if obj.ngay_do:
return obj.ngay_do.month
return None
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Hinh 2.36. Chwong trinh chuyén doéi dit liéu cho doi twong DienNangTieuThu

— Class va Meta: DienNangTieuThuSerializer 1a mot serializer dua trén mdé hinh
DienNangTieuThu. Trong Meta, ching ta xac dinh mdé hinh dwoc st dung la
DienNangTieuThu va chi dinh cac trudng cu thé tir mé hinh d6 s& dugc bao gom
trong serializer. O day, chi c6 cac truong thang, gia_tri, va thanh_tien.

— SerializerMethodField: thang = serializers.SerializerMethodField('get_thang'): Dong
Iénh nay cho phép tao ra mét trueong tuy chinh c6 tén thang trong serializer va chi
dinh rang gia tri cua no s& duoc xac dinh bai mot phuong thirc tly chinh 12 get_thang.

— get_thang Method: def get_thang(self, obj): Phuong thirc nay duoc goi dé iy gia tri
cua truong thang; véi obj & ddy 1a mot dbi twong DienNangTieuThu dang dwgc
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serializer xir ly. Trong phuong thtc ndy, can kiém tra xem trudng ngay_do caa doi
tuong co gia tri khéng. Néu cd, ching ta tra vé gia tri thang cia ngay_do bang céch

st dung obj.ngay_do.month. Néu khdng, ching ta tra vé None.

T6m lai, DienNangTieuThuSerializer chi yéu 1am cdng viéc chuyén déi dit liéu tir
md hinh DienNangTieuThu thanh dang dit liéu phi hop dé tra vé qua API, va trudng
thang duoc thém vao dya trén gia tri cua trudng ngay do dé cung cap thém thdng tin
cho nguoi tiéu dung API.

2.8.2.4. Thiét ké chuyén déi dit ligu cho doi twong User

Dir liéu caa ddi tuong User s& dugc ma hoa dé chuyén d6i dit liéu theo chuong trinh
Hinh 2.37. T4t ca moi thao tac ma UserSerializer dang thuc hién cd thé duoc giai thich

nhu sau:

— Class va Meta:

+ UserSerializer Ia mot serializer Django REST Framework cho md hinh User.

+ Meta class xac dinh metadata cho serializer, bao gom mé hinh User duoc st dung
va céc truong cy thé tir moé hinh dé s& dugc bao gom trong serializer.

— Validate Method:

+ Phuong thic validate duoc goi dé thuc hién kiém tra tinh hop 1é cua dix liéu trude
khi duoc luu vao hé théng.

+ Trong truong hop ndy, nd kiém tra xem user name di dugc s dung hay chua.
Néu da ton tai, n6 raise mot ValidationError véi thdng bao "Username has already
been used".

+ Néu khéng c6 van dé ndo, nd tiép tuc thuc hién kiém tra hop Ié bang céach goi
phuong thirc super().validate(attrs).

— Create Method:

+ Phuong thirc create dugc goi khi ban tao mot dbi twgng mai tir serializer (thudng

I khi ban goi serializer.save()).

+ N6 nhan validated_data, chta dir liéu da duoc kiém tra hop 16 tir serializer.
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+ Mat khau duoc rat trich ra khoi validated _data bang cach su dung pop(‘password!,
None). Diéu nay dam bao rang mat khau khong duoc luu trit tryc tiép trong ddi
tuong User.

+ Mot dbi twong méi cia mé hinh User duoc tao ra va luu trir, véi mat khau duoc

dat bang céch sur dung set_password dé dam bao mat khau duoc luu trit an toan.

class UserSerializer(serializers.ModelSerializer):
class Meta:
model = User
fields = ['user_id', 'name', 'user_name','email', 'password']

validate(self, attrs):
user_name_exists = User.objects.filter(user_name=attrs["user_name"]).exists()
if user_name_exists:
raise ValidationError("Username has already been used")
return super().validate(attrs)

create(self, validated_data):
password = validated_data.pop('password', None)

instance = self.Meta.model(**validated data)
if password is not None:
instance.set_password(password)

instance.save()
return instance

def to_representation(self, instance):
representation = super().to_representation(instance)
return {
'user_id': representation['user_id'],
'name': representation['name’],
‘user_name': representation['user_name'],

Hinh 2.37. Chuwong trinh chuyén déi dir liéu cho doi twong User
— to_representation Method: Phuong thic to_representation duoc goi khi serializer can
chuyén dbi tuong thanh dit liéu c6 thé truyén qua mang. N6 tra vé mot subset cua
truong tir d6i tuong User, bao gom user id, name, va user name. Piéu nay lam giam

thong tin tra vé cho ngudi dung khi truy cap API.
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T6m lai, UserSerializer dugc tiy chinh dé thyc hién kiém tra dic biét khi tao nguoi
ding mai, diéu chinh cach mat khau duogc xu 1y, va giam thong tin tra vé trong qué trinh

chuyén d6i dix liéu dé bao vé quyén riéng tu ctia ngudi ding.
2.8.3. Thiét ké giao dién Iap trinh #¥ng dung API

API dugc sir dung dé truy xuat va tiy chinh thong tin dugc giri 1én hé théng. N6 1a
mét cach dé ching ta giao tiép va 1am viéc véi di liéu tir cac tng dung, trang web, hozc
thiét bi khac. API cho phép ching ta truy cap vao dit liéu cua timg ngudi ding va hién

thi thong tin twong tng dya trén quyén han cia ho.

Khi ngudi ding giri yéu cau théng qua API, hé théng s& xu Iy yéu cau do6 va tra vé
cac thong tin twong ung. Vi dy, nguoi ding co thé yéu cau truy xuat thong tin ca nhan
ctia minh, bao gdm tén, dia chi, va théng tin lién hé. API s& truy xuat di liéu tir co s&

dir liéu va tra vé cac thong tin nay cho ngudi ding.

Mot trong nhimg wu diém cua viéc sir dung API 14 tinh linh hoat. Chlng ta c6 thé
tdy chinh va hién thi théng tin theo yéu ciu cua nguoi dung. Vi dy, chling ta c6 thé chi
tra vé mot phan théng tin hoac hién thi théng tin theo mot dinh dang nhat dinh. Diéu nay
gitip ngudi ding chi nhin thay théng tin ma ho quan tim va gitip ting tinh tuong tac cua
ung dung. Ngoai ra, viéc st dung API cling gitip tao ra mot moi trudng an toan va bao
mat cho hé théng. Chlng ta cd thé xac dinh quyén truy cap va kiém soét théng tin mot
cach chinh xéc. Vi dy, ching ta c6 thé gisi han quyén truy cap vao cac thdng tin nhay
cam hoac chi cho phép truy cap vao nhitng thong tin can thiét. Diéu nay gilp bao vé

thdng tin ca nhan cia nguoi dung va dam bao tinh riéng tu.

Mot ang dung thuc té caa viéc s dung API 14 trong viéc phan quyén truy cap. Voi
viéc dinh nghia cac quyén han twong &ng trong hé thdng, ching ta c6 thé dam bao ring
ngudi ding chi nhin thay va truy cap vao nhitng théng tin ma ho dugc phép. Vi du, mot
ngudi ding c6 quyén quan |y s& c6 thé truy cap vao thong tin cua tat ca ngudi ding
trong hé thdng, trong khi mot ngudi dung thong thudng chi ¢é thé truy cap vao thdng
tin ca nhan caa minh. Trong viéc phat trién ang dung, viéc sir dung API gitip ting tinh
linh hoat va tai sir dung ma ngudn. Ching ta co thé tach riéng phan xt ly dir liéu va phan

quyén truy cap vao API, giip ma ngudn tré nén dé quan ly va bao tri hon. Bong thoi,
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chiing ta c6 thé phat trién cac (ing dung khéc nhau st dung cting mét API, gidp tiét kiém

thoi gian va cdng sic trong viéc phét trién va bao tri hé thong.

Tém lai, API 1a mot phan quan trong trong viéc truy xuat va tiy chinh thdng tin
trong hé thong. N6 cho phép ching ta giao tiép vai dit liéu va hién thj thong tin twong
rng dua trén quyén han cua nguoi ding. Str dung API gitp ting tinh linh hoat, bao vé

thong tin c& nhan, va tao ra mot méi truedng an toan va bao mat cho hé théng.

2.8.3.1. Thiét ké giao dién dé xem danh sich nguwoi ding

DPoan ma Hinh 2.38 duoc sir dung dé xur Iy yéu cau hién thi danh sach tai khoan.
Khi mot yéu cau dugc gui dén, chuong trinh s& kiém tra xem tai khoan vira gui yéu cau
c6 phai 1a tai khoan cua Bo hay khdng. Viéc nay duoc thuc hién bang cach kiém tra
thudc tinh is_staff cua ngudi dung. Néu tai khoan khdng phai 12 tai khoan cua Bo, ma sé
tra vé mot 16i khong du quyén truy cap, théng bao rang tai khoan khong c6 quyén thuc

hién thao tac nay.

class ListUserView(APIView):
def get(self, request):
# Kiém tra xem ngudi dung cé is_staff khéng
if not request.user.is_staff:
return Response(data=ApiCode.error(
message="Unauthorized",
code="unauthorized"
), status=status.HTTP_4©3_FORBIDDEN)

# Lay danh sach nguoi dung khéng phai 1a is_staff
non_staff_users = User.objects.filter(is_staff=False)

# Serialize the data
serializer = UserSerializer(non_staff_users, many=True)

return Response(data=ApiCode.success(
data={
'user_data': serializer.data,

¥
), status=status.HTTP_280_OK)

Hinh 2.38. Chuong trinh ma héa giao dién danh sdch nguoi dung
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Nguoc lai, trong treong hop tai khoan dugc xac nhan 1 tai khoan cua bo, ma s tiép
tuc bang cach lay danh sach céc tai khoan khong phai 12 tai khoan caa bo. Viéc nay duoc
thue hién bang cach truy van va loc danh sach ngudi ding trong co sé dir liéu. Mot danh

sach céc tai khoan khong phai 1a tai khoan cua bo s& duoc tao ra tir két qua truy van nay.

Sau khi cé danh sach cac tai khoan khong phai 12 tai khoan caa bo, ma c6 thé xu ly
tiép theo tlly thudc vao yéu cau cu thé. Vi dy, danh sach nay c6 thé duoc in 18n man hinh

hoic duoc str dung cho muc dich khac nhu thdng k&, phan tich, hoac xir 1y dit liéu.

Qua viéc kiém tra va xir Iy nay, doan ma d¢am bao rang chi c6 nhitng nguoi ding c6
ddc quyén nhét dinh, tac 1a cac tai khoan cua bo méi c6 thé xem danh sach tai khoan
khong phai 12 tai khoan caa bo. Diéu nay dam bao tinh bao mat va gidi han quyén truy

cap cua nguoi dung, ngan chan viéc truy cap trai phép vao danh sach tai khoan.
2.8.3.2. Thiét ké giao dién dé xem danh sich khu vie

Tuong ty nhu truong hop cia danh sach ngudi ding, doan ma Hinh 2.39 duoc thiét
ké @& xir ly yéu cau hién thi thong tin vé khu vuc. Khi ¢ mot yéu cau duoc gui d¢én, ma
s& kiém tra ngudi giri dé xac dinh xem d6 1a tai khoan cua bo hay cua khu vuc ma tra vé

thdng tin theo quyén truy cap cua tai khoan do.

class ListKhuVucView(generics.GenericAPIView):
def get(self, request, *args, **kwargs)
# L3y user_id tir query parameter néu 13 tai khoan is_staff, ngugc lai 1ldy tir user da xac thuc

dia_phuong = request.query_params.get('user_id') if request.user.is_staff else request.user.user_id
print(dia_phuong)

queryset = self.get_queryset(dia_phuong)

serializer = KhuVucSerializer(queryset, many=True)

return Response(data=ApiCode.success(
data= {
‘khu_vuc_data': serializer.data,

}
), status=status.HTTP_200 O0OK)

get_queryset(self, user_id):
# Néu 13 tai khoan is_staff va khéng cé user_id, 13y toan bd KhuVuc
if self.request.user.is_staff and not user_id:
queryset = KhuVuc.objects.all()
else:
# Sr dung user_id dé loc cac KhuVuc ma user dé cd quyén truy cap
queryset = KhuVuc.objects.filter(user_id=user_id)
return queryset

Hinh 2.39. Chuong trinh ma héa giao dién danh sach khu vuc
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Néu yéu cau duogc gui di tir tai khoan Bo (véi thudc tinh is_staff=True), ma s& hién
thi danh sach toan bd khu virc, bao gdm ca nhitng khu vuc ma khong phai 1a caa nguoi
giri. Nguoc lai, néu ngudi gui 12 tai khoan thudc khu vuc (véi is_staff=False), ma s& chi
hién thi danh sach cac khu vuc ma ngudi d6 ¢6 quyén truy cip. Diéu nay dam bao rang
mdi tai khoan chi thay thong tin vé khu vue ma n6 dugc phép truy cap va khong thé truy

cap vao thong tin cua cac khu vuc khac.

Qua trinh nay cung cap tinh linh hoat, dap ung dang véi quyén han cua ting loai tai
khoan va dong thoi dam bao rang thong tin chi tiét vé khu vuc khong duoc tiét 16 cho
nhitng ngudi khong cé quyén. Biéu nay rat quan trong trong viéc bao vé théng tin va
dam bao sy an toan cua hé théng. Hon nita, qué trinh nay ciing gitp tang tinh linh hoat
cho tng dung. Véi viéc kiém tra va hién thi cac khu vuc chi dya trén quyén han cua
ting tai khoan, (g dung c6 thé d& dang maé rong va thay doi quyén han caa ngudi ding
ma khdng can thay d6i qua nhiéu trong ma nguon. Piéu nay gilp giam thiéu nhitng rai
ro va cdng st trong viéc quan ly quyén truy cap va dong thoi dam bao tinh bao mat cua
hé thong. Tom lai, doan ma trén dam bao rang théng tin vé khu vuc chi duoc truy cap
va hién thi cho nhiing tai khoan cé quyén han twong ing. Qua trinh nay cung cap tinh
linh hoat va an toan cho hé thong, dong thoi dam bao ring nguoi dung chi thiy thong

tin ma ho duoc phép truy cap.
2.8.3.3. Thiét ké giao dién dé xem danh sdch tram

DPoan ma Hinh 2.40 duoc st dung dé xir Iy yéu cau hién thi théng tin vé cac tram.
Truéc hét, ma s& Kiém tra xem nguoi ding da dang nhap hay chwa. Néu chua, mi sé
khong cung cap bat ky thong tin ndo, dam bao an toan va bao mat cho di lidu. Sau do,
ma tiép tuc kiém tra xem yéu cau duoc gui di c6 phai tir tai khoan Bo hay khong. Néu
yéu cau duoc guri tir tai khoan Bo (vai thudc tinh is_staff=True), ma s& hién thi danh
s&ch toan bo tram, bao gom tat ca cac tram c6 trong hé thong. Piéu nay cho phép cac tai
khoan bo truy cap va quan ly thdng tin cua tat ca cac tram trong hé thong mot cach dé
dang. Nguoc lai, néu ngudi gui 1a tai khoan thudc khu vuc (véi is_staff=False), ma s&
chi hién thi danh séch cac tram nam trong khu vuc ma nguoi d6 ¢6 quyén truy cap. Diéu

nay dam bao ring mdi tai khoan chi nhin thdy théng tin vé cac tram ma n6 duoc uy
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quyén truy cap. Chtrc niang nay cho phép bao mat thong tin va dam bao tinh riéng tu cia

tung khu vyec.

class ListTramView(generics.GenericAPIView):
def get(self, request):
queryset = self.get_queryset()
serializer = TramSerializer(queryset, many=True)

return Response(data=ApiCode.success(
data={"tram_data": serializer.data}
), status=status.HTTP_200_0K)

get_queryset(self):
is_staff = self.request.user.is_staff
khu_vuc_id = self.request.query_params.get('khu_vuc_id")

if is_staff and not khu_vuc_id:
# NEu 13 tai khoan is_staff va khéng cé khu_vuc_id, 1dy t3t cad cac Tram
queryset = Tram.objects.all()
elif khu_vuc_id:
# NEu c6 khu_vuc_id thi 13y tat ca cac tram cla khu vuc dé
queryset = Tram.objects.filter(khu_vuc_id=khu_vuc_id)
else:
# Kiém tra xem ngudi dung d3 dang nhap chua trudc khi 1dy user_id
if self.request.user.is_authenticated:
dia_phuong = self.request.user.user_id
# Sir dung user_id dé loc cac Tram ma user d6 cé quyén truy cap
queryset = Tram.objects.filter(khu_vuc_id__user_id=dia_phuong)
else:
# Xor 1y tuy v néu nguoi dung khdng dang nhap
queryset = Tram.objects.none()

return queryset

Hinh 2.40. Chuwong trinh ma héa giao dién xem danh sach tram

Quaé trinh nay khéng chi bao vé théng tin nhay cam ma con cung cap trai nghiém ca
nhan hda dua trén quyén han cua tirng tai khoan, tao ra mot hé thong an toan va linh
hoat. Nguoi dung s& chi nhin thdy thdng tin vé cac tram ma ho duoc uy quyén, ddng
thoi khdng thé truy cap vao thong tin caa cac tram khac. Didu ndy tao ra mot moi truong

lam viéc hiéu qua va dam bao tinh bao mat caa hé théng.

Ngoai ra, qua trinh ndy con gitp ting tinh linh hoat cho tng dung. Vi viéc kiém
tra va hién thi cac tram chi dya trén quyén han cua ting tai khoan, wng dung cé thé d&
dang mo rong va thay doi quyén han caa nguoi dung ma khong can thay doi qua nhiéu

trong ma ngudn. Biéu nay gitp giam thiéu nhitng rai ro va cong sic trong viéc quan ly
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quyén truy cap va dong thoi dam bao tinh bao mat cua hé thong.

T6m lai, doan ma trén dam bao rang thdng tin vé cac tram chi duoc truy cap va hién
thi cho nhitng tai khoan c6 quyén han twong @ng. Qué trinh ndy cung cap tinh linh hoat
va an toan cho hé thdng, dong thoi dam bao rang nguoi dung chi thy théng tin ma ho
dugc phép truy cap. Piéu nay khong chi bao vé thong tin nhay cam ma con tao ra mot
moéi trudng 1am viéc hiéu qua va dang tin cay, ddng thoi cung cap trai nghiém ca nhan

héa cho nguoi dung dwa trén quyén han dugc ay quyén.
2.8.3.4. Thiét ké kiém sodt quyén truy cdp ¢ bwéc dang nhdp

Khi ngudi ding muén truy cap vao hé thdng, qué trinh ding nhap duoc st dung dé
xéac thyc danh tinh va kiém soat quyén truy cap. Nguoi ding s& nhap tén diang nhap va
mat khau vao trong giao dién dang nhap, sau d6 giri yéu cau ding nhap téi hé théng.

Qua trinh nay dugc ma hoa bang chuong trinh & Hinh 2.41.

generics.GenericAPIView):
def post(self, request):
user_name = request.data['user_name']
password = request.data[ password’]

user = User.objects.filter(user_name=user_name).first()

if user is None:
raise AuthenticationFailed('Khong tim thay tai khoan")

if not user.password == password
raise AuthenticationFailed('Sai mat khau')

tokens = create_jwt_pair_for_user(user)

response = {"tokens”: tokens}

return Response(data=ApiCode.success(data=response, message="Login Successful"), status=status.HTTP_200_0K)

Hinh 2.41. Chuong trinh md héa kiém soat quyén truy cap

Hé thng s& xt Iy yéu cau dang nhap bang cach kiém tra xem tén ding nhap da co
trong danh séach tai khoan hay chwa. Néu tén diing nhap khong duogc tim thiy trong danh
sach, hé thong s tra vé thdng béo "Khdng tim thay tai khoan". Diéu nay giup ngan chan

viéc truy cap trai phép vao hé théng bang céch kiém soat danh sach tai khoan hop 1é.

Néu tén dang nhap duoc tim thay trong danh sach tai khoan, h¢ thong sé tiép tuc

kiém tra xem mat khau da nhap c6 tring khop véi mat khau cua tai khoan dé hay khong.
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Viéc nay dam bao rang chi nguoi dung c6 mat khau chinh xac méi c6 thé truy cap vao
hé thong. Néu mat khau khong tring khap, hé thng sé tra vé thong bao "Sai mat khau'".
Diéu nay giup ngan chin viéc dang nhap bang mat khau khong ding va bao vé an ninh

Cua nguoi dung.

Khi ca tén dang nhap va mat khau déu trang khép véi thdng tin trong danh séch tai
khoan, hé thdng s& cho phép ngudi ding truy cap vao quyén cua tai khoan dé. Biéu nay
d6ng nghia v6i viéc nguoi dung di xac thyc thanh céng danh tinh va c6 quyén truy cap

Vvao cac chirc nang va thong tin trong hé thong.

Sau khi diing nhap thanh cong, hé théng s& hién thi thong bao "Pang nhap thanh
cong" dé thong bao cho nguoi ding biét ring ho di c6 quyén truy cap vao hé thng.
Théng bao nay cung cap mot phan hdi tich cuc va tao niém tin cho ngudi ding rang qua

trinh dang nhap da dugc thuc hién thanh cong.

Qua trinh diang nhap khong chi gip kiém soét quyén truy cap vao hé théng ma con
dam bao tinh bao mat va an toan cua thong tin nguoi dung. Véi viéc stir dung tén dang
nhap va mat khau, thong tin c& nhan cua nguoi dung dugc bao vé va chi ¢ ngudi ding

dung mai c6 thé truy cap vao thdng tin c& nhan caa minh.

Tém lai, qua trinh dang nhap la mot budc quan trong trong viéc xac thuc danh tinh
va kiém soat quyén truy cap vao hé théng. N6 dam bao rang chi nhitng ngudi ding hop
18 va c6 thong tin dang nhap chinh xac maéi c6 thé truy cap vao hé théng va sir dung cac

chirc nang can thiét.
2.8.3.5. Thiét ké kiém sodt quyén tdi file dit liéu lén hé thong

Trong thiét ké co s& dit liéu, néu khdng phan chia class va khong sir dung tinh ké

thira cua dir liéu sé din dén rat nhiéu han ché dang ké, bao gom:

— Thiéu t6 chtrc va khé doc: Trong trudng hop tat ca cac chic ning va phuong thuc
déu duoc dit trong mét class duy nhat ma khong str dung ké thira, ma ngudn c6 thé
tré nén 16n xon va kho doc. Sy to chirc kém c6 thé 1am giam kha nang hiéu m& ngudn
va tim 15i. Diéu nay khong chi giy kho khin cho viéc bao dudng va nang cip ma

ngudn, ma con can tré qua trinh phat trién cua duy an.
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Kha ning tich hop va mé rong kém: Viéc thiéu sy phan chia rd rang giita cac phan
ctia ma ngudn co thé 1am giam kha ning tich hop va mé rong caa hé thong. Khi can
thay doi hodc mé rong mot chirc nang cu thé, ban cé thé phai thay doi nhiéu ma ngudn
hon 14 chi mot phan can thiét. Biéu ndy dan dén sy ting thém cua cdng sic va thoi
gian, ciing nhu i ro 16i.

Tang cudng rai ro 15i: M& ngudn phuc tap va kho kiém soéat cd thé dan dén 13i néu
khéng duoc quan ly can than. Su lién két chit ché giira cac phan cua class c6 thé ting
kha nang anh huong 1an nhau khi ¢ thay doi. Piéu nay khong chi 1am tang rai ro 13i,
ma con co thé khién viéc tim 15i tré nén kho khan hon.

Kha niang kiém tra va thir nghiém kém: Viéc khdng st dung ké thira c6 thé 1am giam
kha nang kiém tht, vi cac phan cia ma ngudn co thé khdng dé& dang duoc tach biét
va kiém thir doc lap. Diéu nay lam giam hiéu qua caa qua trinh kiém tha va cé thé
dan dén viéc bo sot 16i.

Kho di chuyén va tai sir dung: Khi can s dung mot phan cia chiic ning trong mot
du an khéc, viéc khong str dung ké thira c6 thé giy kho khan va ton cong sire. Diéu
nay ciing 1am giam kha nang tai sir dung ma nguon, mét trong nhitng tiéu chi quan
trong cua phét trién phan mém hiéu qua.

Kha ning chin diéu chinh va mé rong kém: Viéc khdng st dung ké thira 6 thé han
ché kha nang diéu chinh va mé rong chirc nang mot cach linh hoat. Diéu nay co thé

lam cho viéc nang cap va mé rong chire ning tré nén kho khan va tén kém.

N6i chung, viéc khdng chia class va khong st dung ké thira c6 thé khién ma ngudn
khé bao tri, khong linh hoat, va kha nang mo rong kém. Nhitng van dé nay khong chi
lam tang thoi gian va cong suc can thiét dé bao dudng va nang cip ma ngudn, ma con
c6 thé anh huong dén chét lwong chung cua du an. St dung lap trinh hudng dbi tuong
(OOP) va ké thira c6 thé gitp tao ra ma ngudn c6 té chuc tét hon, dé bao tri hon va dé
mé rong hon, 1am tang hiéu suat va chat luong cua dy an. Va vi nhiing van dé phaét sinh
d6 cho nén viéc chia class ké thura 1a mot khai niém trong lap trinh huéng ddi tuong

(OOP), va né gilp giai quyét mot sb van dé quan trong:

— Kha nang tai sir dung ma (Code Reusability): Khi ban c6 mot class co sd (base class)

va céc class con (derived class), ban c6 thé tai sir dung ma ngudn tir class co sé trong
c4c class con ma khdng can phai viét lai. Piéu nay gilp giam lap code va giir cho ma
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ngudn d& bao tri.

— M6 rong (Extensibility): Khi ban mudn thém chtrc ning méi hoic sira ddi hanh vi
cuia mot class, ban chi can tao mét class con mgi ma khong anh hudng dén class co
s6. Biéu nay gidp giit cho ma ngudn d& ma rong va thich eng véi cac yéu cau méi.

— Tinh an théng tin (encapsulation): Khi ban chia class ké thira, ban cd thé che giau céc
chi tiét trién khai bén trong class, chi tiét 16 cac giao dién céng cong. Piéu nay gilp
bao vé sy dong gobi va giam nguy co 16i do sy can thiép khong dung.

— Tinh da hinh (Polymorphism): K¢é thira giGip hd tro tinh da hinh, c6 nghia 1a cac doi
tugng cua cac class con c6 thé duoc sir dung trong méi trudng ma nd yéu cau doi
tugng cua class co so. Piéu nay tao ra su linh hoat trong viéc sir dung cac d6i twong
va gilip ma ngudn d& dang mé rong.

— Quan ly sy phuc tap (Managing Complexity): Chia class ké thira gitip tao ra mot cau
tric phan cap, giam do phuc tap cua hé théng bang cach chia nho thanh cac phan nho

hon. Biéu nay 1am cho ma ngudn dé doc hon, dé bao tri va giam nguy co xay ra ldi.

Tuy nhién, cling can luu ¥ rang viéc sir dung qua muc ké thira c6 thé dan dén céc
van dé nhu hiéu suat kém, sy phiic tap tang 1én, va khé khan trong viéc hiéu rd cau tric

cia ma nguoén. Piéu nay dit ra yéu cau can nhac ky ludng khi thiét ké hé thong.

Hinh 2.42 thé hién chuong trinh ma hoa kiém soét quyén tai file dix lidu 1&n hé thong.
Trong d6, 6 dong 1énh dau tién tao ra cac bién mic dinh cua class dé tai sir dung lai trong
cac class con ké thira; tir dong lénh tha 8 dén dong 1énh 19 thuc hién chic ning kiém
tra trung lap dit liéu hoac kiém tra dix liéu rong sir dung thu vién Pandas va Python. Pay
1a hai chire ning rat quan trong dé tranh Iap lai ma ngudn qua nhiéu lan. Chiic ning cta

tung dong 1énh con lai dugc mo ta dudi day.

— pd.concat(data): Ham nay sir dung thu vién Pandas dé ndi (concatenate) céc
DataFrame trong danh sach data thanh mot DataFrame duy nhat df. Biéu nay gidp
két hop tat ca cac dir liéu tir cac DataFrame con thanh mot DataFrame 16n.

— df.duplicated(keep="first"): Ham duplicated caa Pandas duoc sir dung dé xac dinh xem
mdi hang c6 bi trung lap hay khdng. Tham sé keep="first' chi dinh rang chi cé cac gia
tri xuat hién dau tién cua cac dong trung lap s& dugc coi 1a khéng trung lap, con lai

s& duoc coi la trung lap. Két qua 1a mot Series véi gié tri True tai cac vi tri cua cac
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dong bi trung lap va False tai cac vi tri con lai.

class FileUploadview(APIView):
parser_classes = (MultiPartParser, JSONParser)
uploaded_data = None
existing_data = None
new_data = None
obj_dp =None

#Kiém tra lip, null
def count_duplicate_missing(self, data):
df = pd.concat(data)
# Kiém tra gia tri duplicated
duplicated values = df.duplicated(keep='first")
# Kiém tra gid tri null
null_values = df.isnull()
return {
"duplicated_count': duplicated_values.sum(),
‘duplicated': df[duplicated_values],
*isnull_count': null_values.sum().sum(),
'isnull': df[null_values.any(axis=1)],

#post data
def post(self, request, *args, **kwargs):
#main local
serializer = FileUploadSerializer(data=request.data)
if serializer.is_valid():
file = serializer.validated_data['file']
data = pd.ExcelFile(file)
data = [pd.read_excel(file, sheet_name = name).fillna('') for name in data.sheet_names]

obj_dp = request.user
duplicated_data = self.count_duplicate_missing(data)
existing_data, new_data = self.check_exist(data, obj_dp)

# Drop duplicated dir liéu trudc khi luu
data = [df.drop_duplicates() for df in data]

# Luu dif 1iéu thanh bién cla class
FileUploadview.existing_data = existing_data
FileUploadview.new_data = new_data

FileUploadview.uploaded_data = data
FileUploadview.obj_dp = obj_dp

return Response({
"message”: "Vui long xac nhan dir liéu trudc khi luu",
"duplicated_data":duplicated_data,
"existing_data": existing_data,
"new_data": new_data,
"data": data,

}, status=status.HTTP_201 CREATED)

else:
return Response(serializer.errors, status=status.HTTP_4@6_BAD_REQUEST)

def put(self, request, *args, **kwargs):
if FileUploadView.uploaded_data and FileUploadView.obj_dp:
# Confirm that the user wants to process the data
if request.data.get('confirm') == True or request.data.get('confirm') == "true':
# Process the uploaded data and get the processing results
if not all(df.empty for df in FileUploadView.new_data):
self.process_new_data(FileUploadview.new_data, FileUploadview.obj_dp)
if not all(df.empty for df in FileUploadView.existing_data):
self.process_existing_data(FileUploadView.existing_data, FileUploadView.obj_dp)

return Response({"message": "DI liéu da dugc xU ly"}, status=status.HTTP_28@_0K)
else:
return Response({"message”: "vui léong xac nhan dir 1iéu 1a hgp 1&"}, status=status.HTTP_4@8_BAD_REQUEST)
else:
return Response({"message”: "D 1liéu chua dugc upload.”}, status=status.HTTP_4€8_BAD_REQUEST)
# process data
def process_new_data(self, data, obj_dp):
pass

def process_existing_data(self, data, obj_dp):
pass

#Kiém tra ton tai trong csdl chua
def check_exist(self, data, obj_dp):
pass

Hinh 2.42. Chuong trinh md héa kiém soat quyén tdi file da lidu 1én hé thong
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— df.isnull(): Ham nay tra vé mot DataFrame c6 cung kich thudc véi df, trong d6 mdi
phan tir 12 True néu twong wng 1a gia tri null va False néu khong phai.

— duplicated_values.sum(): Pém tong sb gia tri True trong Series duplicated_values,
tic 1 tong sb dong bi trang lap.

— dff[duplicated_values]: Loc cac dong trong DataFrame df dua trén gia tri True cua
Series duplicated_values. Két qua 12 mot DataFrame chi chira cac dong bi tring lap.

— null values.sum().sum(): Dém tong sé gia tri True trong DataFrame null_values, tic
la tong sé gia tri null trong toan bo DataFrame.

— df[null_values.any(axis=1)]: Loc cac dong trong DataFrame df dua trén gia tri True
cua bat ky cot nao trong cac cot cua DataFrame null_values. Két qua 1a mot
DataFrame chi chtra cac dong c6 it nhat mét gia tri null. Cudi cing, ham tra vé mot
dict c6 cac phan tir sau:

+ 'duplicated_count": S5 lugng dong bi trung lap.
+ 'duplicated": DataFrame chara cac dong bi trung lap.
+ 'isnull_count': Sé lwong gia tri null.

+ 'isnull'; DataFrame chtra cac dong c6 it nhat mét gid tri null.

Sau khi thyc hién kiém tra quyén tai file dit lidu 1én hé théng ciia nguoi dung, cong
cu s& tiép tuc thyuc hién xir Iy yéu cau giri dir lidu tir nguoi ding theo chuong trinh mé
héa ¢ Hinh 2.43. Poan code trén 1a mot phan cia mot API View trong Django REST

framework véi chire nang cua tung dong 1énh nhu sau:

— serializer = FileUploadSerializer(data=request.data): Tao mot instance cua serializer
(FileUploadSerializer) va truyén dir liéu tir yéu cau POST (request.data) vao.
Serializer duoc sir dung dé kiém tra va chuyén d6i dir liéu dau vao tir dang khéng cau
trdc (JSON hoic FormData) thanh dang c6 cau trac c6 thé xu ly.

— if serializer.is_valid(): Kiém tra xem dit liéu dugc gui 1én c6 hop 18 khdng, tic 1a c6
dung dinh dang va thdng tin can thiét khong.

— file = serializer.validated_data['file']: Trich xuat file tir dix liéu da duoc kiém tra va
xac nhan bai serializer.

— data = pd.ExcelFile(file): Sir dung thu vién Pandas dé doc tép Excel. pd.ExcelFile tao

mot dbi tuegng ExcelFile tir file da duoc trich xuat tir dir liéu yéu cau.
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#post data
def post(self, request, *args, **kwargs):

#main local

serializer = FileUploadSerializer(data=request.data)

if serializer.is_valid():
file = serializer.validated_data['file"']
data = pd.ExcelFile(file)
data [pd.read_excel(file, sheet_name = name).fillna('') for name in data.sheet_names]

obj_dp = request.user
duplicated_data = self.count_duplicate_missing(data)
existing_data, new_data = self.check_exist(data, obj_dp)

# Drop duplicated dir 1liéu trudc khi luu
data = [df.drop_duplicates() for df in data]

# Luu dir liéu thanh bién cla class
FileUploadview.existing_data = existing_data
FileUploadView.new_data = new_data

FileUploadView.uploaded_data = data
FileUploadView.obj_dp = obj_dp

return Response({
"message": "Vui long xdc nhan dir liéu trudc khi luu”,
"duplicated_data":duplicated_data,
"existing_data": existing_data,
"new_data": new_data,
"data": data,

}, status=status.HTTP_201_CREATED)

else:
return Response(serializer.errors, status=status.HTTP_400_BAD_REQUEST)

Hinh 2.43. Chuwong trinh ma héa xir 1y yéu cau gui di liéu 18n hé thong

Dong Iénh s6 8 cho phép doc timg sheet trong file Excel va Iuu dir liéu vao mot danh
sach. Bat ky 6 nao ¢ gia tri null s& dugc dién vao bang chudi rdng.

obj_dp = request.user: L4y d6i tugng nguoi ding hién tai tir yéu cau. Di tuong nguoi
dung sé dugc sir dung trong qua trinh xir ly dir liéu.

Dong lénh s6 11 14 1énh truy xuat phuong thirc count_duplicate missing dé kiém tra
va dém dix liéu tring 1ap va gia tri null trong dit liéu.

existing_data, new_data = self.check exist(data, obj_dp): Goi phuong thic
check_exist dé kiém tra su ton tai cua dir liéu trong hé théng va phan chia thanh di
licu da ton tai (existing_data) va di liéu méi (new_data).

data = [df.drop_duplicates() for df in data]: Loai b6 cac dong trung lap trong ting
DataFrame cua danh sach dir liéu.
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— Luu trit dit liéu vao bién cua class: Luu trit cac dit liéu da xur Iy vao céc bién cua class
(FileUploadView.existing_data, FileUploadView.new_data,
FileUploadView.uploaded_data, va FileUploadView.obj_dp).

— return Response({...}, status=status.HTTP_201_CREATED): Tra vé mot Response
véi thong diép va dir liéu da xu ly. Trang thai HTTP 201 CREATED cho biét rang
y&u cau da duoc xu ly thanh céng va mot tai nguyén mai da duoc tao ra.

— else: Néu dit liéu khdng hop 18, tra vé 15i va théng bao 13i sir dung trang thai HTTP
400 BAD REQUEST

Sau khi di xtr Iy yéu cau giri dix lidu 1&n hé thong cia nguoi dung, céng cu s& tiép
tuc thuc hién xtr Iy y&u cau xac nhan dix liéu duoc tai va xir ly dit liéu sau khi tai 1én ti
nguoi dung theo chuong trinh ma hoéa & Hinh 2.44. Poan code trén la mot phan cua mot

API View trong Django REST framework véi chire nang cua tirng dong 1énh nhu sau:

def put(self, request, *args, **kwargs):
if FileUploadview.uploaded_data and FileUploadView.obj_dp:
# Confirm that the user wants to process the data
if request.data.get('confirm') == True or request.data.get('confirm') == 'true':
# Process the uploaded data and get the processing results
if not all(df.empty for df in FileUploadView.new_data):
self.process_new_data(FileUploadView.new_data, FileUploadview.obj_dp)
if not all(df.empty for df in FileUploadView.existing_data):
self.process_existing_data(FileUploadview.existing_data, FileUploadview.obj_dp)

return Response({"message": "DIr liéu da dugc xir 1ly"}, status=status.HTTP_200_0K)

else:
return Response({"message"”: "Vui long xac nhan dir 1iéu 1la hop 1é"}, status=status.HTTP_400_BAD_REQUEST)
else:
return Response({"message": "Dir 1liéu chua dugc upload."}, status=status.HTTP_400_BAD_REQUEST)

Hinh 2.44. Chwong trinh md héa xir 1y yéu cau xac nhan gei diz lidu 1én hé thong

— Kiém tra  FileUploadView.uploaded data va  FileUploadView.obj_dp:
FileUploadView.uploaded_data chra dir liéu da duoc upload va xir 1y trong phuong
thirc post. FileUploadView.obj_dp 13 ddi tugng ngudi dung lién quan dén dir liéu.

— if request.data.get('confirm’) == True or request.data.get('confirm’) == 'true": Kiém tra
xem ngudi dung di xac nhan muédn xt ly dir liéu hay khong. Pidu nay duoc thuc hién
bang céch kiém tra gié tri caa tham sb confirm trong yéu cau. Néu gia tri 1a True hoic
la chudi 'true', thi nguoi dung duoc coi la da xac nhan.

— Xir ly dir liéu da duoc upload:
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+ Néu FileUploadView.new_data khong rdng va khong phai 1a tap hop cua cac
DataFrame tréng (cac DataFrame méi c6 dit liéu), goi phuong thuc
process_new_data dé xu ly dix liéu méi.

+ Néu FileUploadView.existing_data khéng rong va khéng phai 1a tap hop cua cac
DataFrame tréng (cac DataFrame di ton tai c6 dir liéu), goi phuong thirc
process_existing_data dé xtr Iy dit liéu d ton tai.

— Tra vé Response:

+ Néu ca hai budc xir Iy duoc thuc hién thanh cdng, tra vé mot Response véi thong
digp "Dit liéu da duoc xi Iy" va trang thai HTTP 200 OK.

+ Néu nguoi dung khong xéac nhan hoac khong co dir liéu duoc upload, tra vé mot
Response vai thong diép tuong ung va trang thadi HTTP 400 BAD REQUEST.

Phuong thitc PUT trong RESTful API thudong duoc st dung dé cap nhat (update)
tai nguyén da ton tai. Trong trudng hop nay, né duoc sir dung dé xac nhan va xu Iy dir
liéu dd dugc upload trude d6. Bé xur ly dir liéu duoc tai 1&n, cac chac niang 1ap trinh
hudng ddi tugng s& duoc khoi dong dé xac dinh tinh da hinh va ké thura cua dit liéu.
Trong qua trinh nay, cac phuong thirc nhu process_new_data, process_existing_data,
va check_exist trong class co s@, cung véi cach chung duoc goi trong class con théng
qua viéc override s€ dugc sir dung theo chuong trinh ma héa Hinh 2.45. Chirc nang cta

moi dong lénh duoc giai thich bén dudi.

— def process_new_data: Trong cac class con, ban cd thé override (ghi d&) phuong thirc
nay dé thém ma Iénh cu thé cho viéc xir 1y dit liéu méi. Vi du, ban c6 thé thém logic
dé luu dit liéu méi vao co so dit liéu, thuc hién cac tinh toan phuc tap, hodc thuc hién
cac thao tac khac lién quan dén dit liéu mai.

— def process_existing_data: Trong céc class con, ban c6 thé override phuong thirc ndy
dé thém logic xu Iy dit liéu di ton tai theo nhu cau cua ban. Cac thao tac co thé bao
gom cap nhat dit liéu trong co so dit liéu, thdng ké, hay bat ky xir Iy nao phi hop.

— def check_exist: Trong cac class con, ban c6 thé override phuong thirc nay dé thém
logic kiém tra ton tai dya trén yéu cau cua ban. Vi du, ban c6 thé kiém tra xem di
liéu da ton tai trong co so dit liéu chwa va tra vé cac dir liéu da ton tai va di lisu méi

dé xtr Iy sau do.
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# process data
def process_new_data(self, data, obj_dp):
pass

def process_existing data(self, data, obj_dp):
pass

#Kiém tra tén tai trong csdl chua
def check_exist(self, data, obj _dp):
pass

Hinh 2.45. Chuong trinh md héa xir 1y dit liéu sau khi dwoc tdi 18n hé thong
2.8.3.6. Thiét ké kiém sodt dit liéu thiét bi dwoc tdi lén hé thong

Poan mi trén 1a mot phan cua 16p ThietBiUploadView duoc ké thiura tir 16p
FileUploadView. Phuong thirc check exist dugc dinh nghia ¢c6 nhiém vu kiém tra su
ton tai cua dit liéu trong co s dit liéu, phan loai né thanh dit liéu da ton tai va di liéu
méi, va chuyén d6i chiing thanh cac DataFrame dé c6 thé sir dung trong cac budc xir Iy

tiép theo. Du6i ddy 1a giai thich chi tiét vé doan ma.

— Dir liéu can kiém tra: Dir liéu dau vao 1a mot danh sach (data) chira cac DataFrame,
mdi DataFrame 1a dit liéu cia mot khu vuc cu thé.
— Khoi tao danh sach két qua:
+ existing_data: Danh sach nay sé& chtra cac DataFrame cua dit liéu da ton tai trong
co so dir liéu.
+ new_data: Danh sach nay s€ chira cac DataFrame cua dix liéu mai, tic 1a dix liéu
chua ton tai trong co s dit lidu.
— Dinh nghia c6t cho DataFrame:
+ columns: Danh sach chtra tén cot cua DataFrame danh cho dix liéu méi.
+ columns_exist: Danh sach chira tén cot ciia DataFrame danh cho dit liéu da ton tai.
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1 class ThietBiUploadView(FileUploadview):

2 def check_exist(self, data, obj_dp):

3 existing data = []

4 new_data = []

5 columns = ['Khu vuc', 'Tén tram', 'Pia chi tram', 'Tén ta',

6 'céng to trong th', 'Loail tru', 'Chidu cao tru (m)', 'Sé lugng (tru)',

7 'Tiép dia cho tru', 'Loal den', 'Loai c&n den', 'Loai ddy', 'S8 lugng (bd)', 'Cong sudt den (W)', 'Ghi chi']
8

9

columns_exist = ['Khu vyc', 'Tén tram', 'Dia chi tram', 'Tén ti',
'Céng to trong td', 'Loai tru', 'Chidu cao tru (m)',
'Sé lugng (try ca)', 'S6 lugng (tru méi)',
'Tiép dia cho try', 'Loai den', 'Loai can déen', 'Loai day',
'So lugng (bg cl)', 'So lugng (bo méi)',
'Céng sudt dén (W)', 'Ghi chd']
for df_khu_vuc in data:
df_existing = []
df_new = []
for df_row in df_khu_vuc.values:
obj_khuvuc = KhuVuc.objects.filter(user_id= obj_dp, ten_khu_vuc=df_row[@]).first()
obj_tram = Tram.objects.filter(khu_vuc_id= obj_khuvuc, ten_tram=df_row[1]).first()
obj_tu = Tu.objects.filter(tram_id=obj_tram, ten=df_row[3], is_active=True).first()
obj_tuyen = Tuyen.objects.filter(tu_id=obj_tu, so_luong_tru= df_row[7], chieu_cao= df_row[6],
tiep_dia=df row[8], day= df_row[11], can_den= df_row[1@],
loai_tru= df_row[5]).first()

if obj_khuvuc and obj_tram and obj_tu and obj_tuyen:
row_data = {
'Khu vuc': df_row[e],
'Tén tram': df_row[1],
pia chi tram': df_row[2],
'Tén ta': df_row[3],
'coéng to trong tu': df_row[4],
'Loai tru': df_row[5],
'Chiéu cao tru (m)': df_row[6],
'Sé lugng (tru cd)': obj_tuyen.so_luong_tru,
'sé lugng (tru méi)': df_row[7],
'Tiép dia cho tru': df_row[8],
‘Loai den': df_row[9],
'Loai can dén': df_row[1e],
'Loai day': df_row[11],
'Sé lugng (bd cid)': obj_tuyen.so_luong_bo,
'S6 lugng (bd mdi)': df_row[12],
'Cong suat den (W)': df_row[13],
'Ghi chd': df_row[14]

}
df_existing.append(row_data)
else:

row_data = {
'Khu vuc': df_row[8],
'Tén tram': df_row[1],
'pia chi tram': df_row[2],
'Tén tu': df_row[3],
'Coéng to trong tu': df_row[4],
'Loai tru': df_row[s],
‘Chiéu cao tru (m)': df_row[6],
'sd lugng (tru)': df_row[7],
'Tiép dia cho tru': df_row[8],
"Logi den': df_row[9],
'Logi can den': df_row[1e],
‘Loai day': df_row[11],
's6 lugng (bo)': df_row[12],
'Cong suat déen (W)': df_row[13],
'Ghi chd': df_row[14]

}

df_new.append(row_data)

existing_data.append(df_existing)
new_data.append(df_new)

existing_data_df = [pd.DataFrame(df_existing,

columns=columns_exist) for df_existing in existing_data]

new_data_df = [pd.DataFrame(df_new, columns=columns) for df_new in new_data]
return existing_data_df, new_data_df

Hinh 2.46. Chuwong trinh ma héa xir 1y di liéu thiét bi sau khi dwoc tdi 18n hé thang
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— Duyét qua tirng DataFrame cua tirng khu vuc: for df_khu_vuc in data: Duyét qua tirng
DataFrame cua tung khu vuc trong danh sach data.

— Khéi tao danh sach cho dir liéu da ton tai va mai:

+ df_existing: Danh sach nay chtra dir liéu d3 ton tai trong co s& dit liéu.
+ df_new: Danh sach nay chua dit liéu méi chua ton tai trong co s& dit liéu.

— Duyét qua tirng dong trong DataFrame cua khu vuc: for df_row in df_khu_vuc.values:
Duyét qua tirng dong trong DataFrame cua khu vuc.

— Kiém tra sy ton tai cua ddi tuong trong co sd dit liéu: Sir dung cac ddi tuong KhuVuc,
Tram, Tu, va Tuyen dé kiém tra su ton tai cua di liéu trong co so dir liéu. Néu tat ca
cac doi tuong ton tai, thi dong dit liéu s& dugc thém vao danh sach df_existing. Nguoc
lai, s& dugc thém vao danh sach df _new.

— Chuyén doi danh séach thanh DataFrame:

+ existing_data_df: Chra cac DataFrame cua dir liéu da ton tai, duoc tao tir danh
sach df_existing.
+ new_data_df: Chira cac DataFrame cua dir liéu mai, dugc tao tir danh sach df _new.

— Tra vé két qua: Ham tra vé existing_data_df va new_data_df, tirc 1a danh sach céc

DataFrame chira dir liéu da ton tai va dit liéu méi dé xur Iy tiép theo.

Sau khi kiém tra su trung l3p cua dix liéu, hé thong tiép tuc thuc hién xir Iy cap nhat
dir liéu mai tur DataFrame. Poan ma ¢ Hinh 2.47 1a chuong trinh ma hoéa ctua phuong
thac process_new_data trong class ThietBiUploadView. Chirc nang cua tirng dong 1énh

s& dugc giai thich chi tiét ngay bén dudi.

— Lap qua tirng DataFrame trong new_data: for row_data in new_data: Duyét qua tirng
DataFrame trong danh sach new_data.
— Lap qua tirng dong trong DataFrame: for df_row in row_data.values: Duyét qua tirng
dong trong DataFrame.
— Tao hoic lay dbi tuong KhuVuc:
+ obj_khuvuc, is_new_obj_khuvuc = KhuVuc.objects.get_or_create(...): St dung
get or create dé lay ddi twong KhuVuc tir co sé dit liéu hoic tao méi néu khdng
ton tal.

+ Néu tao méi (is_new_obj_khuvuc 13 True), luu ddi tuong vao co so dit liéu.
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— Tao hoic lay dbi twong Tram:
+ obj_tram, is_new_obj_tram = Tram.objects.get_or_create(...): Tuong tu nhu trén,
lay hoac tao méi ddi twong Tram.
+ Néu tao mai (is_new_obj_tram 1a True), luu d6i twong vao co s& dit liéu.
— Tao ddi twong Tu: obj_tu = Tu.objects.create(...): Tao méi d6i twong Tu véi cac thong
tin tr DataFrame.
— Tao dbi twong Tuyen: Tuyen.objects.create(...): Tao mai ddi twong Tuyen véi cac

thdng tin tir DataFrame va d6i tugng Tu vira tao.

def process_new_data(self, new_data, obj_dp):
for row_data in new_data:
for df_row in row_data.values:

#Khu vuc

obj_khuvuc, is_new_obj_khuvuc = KhuVuc.objects.get_or_create(
ten_khu_vuc=df_row[@],
defaults={'user_id': obj_dp, 'ten_khu_vuc': df_row[@]}

)

# Néu Khu vyc da dugc tao méi thi luu vao db

if is_new_obj_khuvuc:
obj_khuvuc.save()

W oSNV A WNR

#Tram
obj_tram, is_new_obj_tram = Tram.objects.get_or_create(
ten_tram=df_row([1],
defaults={'khu_vuc_id': obj_khuvuc, "ten_tram': df_row[1], 'dia_chi' : df_row[2]}

)
if is_new_obj_tram:
obj_tram.save()

# Th

obj_tu = Tu.objects.create(
tram_id=obj_tram,
ten=df_row[3],
cong_to= df_row[4],
date_created = datetime.now(),
is_active = True

)

# Tuyén

# is_new_obj_tuyen = count_duplicate_missing()

Tuyen.objects.create(
tu_id= obj_tu, loai_tru= df_row[5], chieu_cao= df_row[6], so_luong_tru= df_row[7],
tiep_dia=df_row[8], loai_den= df_row[9], can_den= df_row[1@],
day= df_row[11], so_luong_bo= df_row[12], cong_suat_den= df_row[13],

Hinh 2.47. Chuong trinh ma héa xir ly dir liéu cdp nhat mei ter DataFrame

Phuong thirc ndy thuc hién viéc tao hoic ly cac ddi twong tir co so di liéu (KhuVuc,
Tram, Tu, Tuyen) dya trén di liéu mai tir DataFrame va luu chiing vao co so dit lidu dé

duy tri mi quan hé giira ching.
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Sau khi xur ly dix liéu cap nhat méi tir DataFrame, cong cu tiép tuc xu ly cac dit liéu
d3 ton tai tir DataFrame. Poan ma & Hinh 2.48 |a chuong trinh ma hoa cia phuong thirc
process_existing_data trong class ThietBiUploadView. Chirc nang cua tung dong lénh

s& duoc giai thich chi tiét ngay bén dudi.

def process_existing_data(self, existing_data, obj_dp):
for row_data in existing_data:
for df_row in row_data.values:
obj_tram = Tram.objects.filter(khu_vuc_id__user_id = obj_dp, ten_tram=df_row[1]).first()
obj_tu = Tu.objects.filter(tram_id=obj_tram, ten=df_row[2],is_active=True).first()

obj_tu.is_active =False
obj_tu.date_updated = datetime.now()

@
1
2
3
4
5
6
7
8

Hinh 2.48. Chuong trinh ma hoa xuw ly dir liéu da 16N tai tir DataFrame

— Lap qua dir liéu da ton tai: Lap qua ting DataFrame trong danh sach existing_data.
— Lip qua tirng dong dix liéu da ton tai: St dung vong lap dé duyét qua tirng dong trong
DataFrame cua dit liéu da ton tai.
— Ly d6i twong Tram va Tu tir co so dir liéu:
+ Tram.objects filter(...): Lay dbi twong Tram tir co s& dit liéu dya trén tén tram va
user_id caa d6i twong Tram.
+ Tu.objects.filter(...): LAy ddi twong Tu tir co so dit liéu dya trén tén tu, d6i twong
Tram, va dic diém is_active=True.
— Cap nhat thudc tinh cua d6i twong Tu:
+ obj_tu.is_active = False: Pat thugc tinh is_active cia ddi twong Tu thanh False,
danh dau 12 dit liéu da ton tai duoc danh dau 1a khdng hoat dong.

+ obj_tu.date_updated = datetime.now(): Cap nhat thoi diém cap nhat caa Tu.

Phuong thtrc ndy thuc hién viéc xu ly dir liéu da ton tai tir DataFrame va cap nhat

thudc tinh cta ddi twong Tu dé danh dau Ia dix liéu da ton tai khong con hoat dong.

94



2.8.3.7. Thiét ké kiém sodt dit liéu dién néing tiéu thu dwoc tdi lén hé thong

1 class DienNangTieuThuUploadView(FileUploadView):
def check_exist(self, data, obj_dp):
existing data = []
new_data = []

columns = ['Khu vyc', 'Tén tram', 'Tén td',
‘Ngay do cla tu', 'Pién nang tiéu thu cua tU (kwh)', 'Thanh tién’,
'Ky', 'Thang', 'Nam', 'Ghi chu']
columns_exits = ['Khu vyc', 'Tén tram', 'Tén tu',
'Ngay do cua tu',
'Pién nang tiéu thu (cl)', 'Pién nang tiéu thy (méi)',
‘Thanh tién (cl)', 'Thanh tién (méi)',
'Ky', 'Thang', 'Nam', 'Ghi chu']

for df_khu_vuc in data:
df_existing = []
df_new = []
for df_row in df_khu_vuc.values:
obj_tram = Tram.objects.filter(khu_vuc_id__user_id = obj_dp, ten_tram=df_row[1]).first()
obj_tu = Tu.objects.filter(tram_id=obj_tram, ten=df_row[2], is_active = True).first()
obj_tieu_thu = DienNangTieuThu.objects.filter(
tu_id=obj_tu,
ngay_do__month=df_row[7],
ngay_do__year=df_row[8]
).first()

if obj_tieu_thu:

row_data = {
‘Khu vyc': df_row[e],
'Tén tram': df_row[1],
‘Tén ta': df_row[2],
‘Ngay do cla tu': df_row[3],
‘Pién nang tiéu thu (ch)': obj_tieu_thu.gia_tri,
'Pién nang tiéu thu (méi)': df_row[4],
'Thanh tién (cl)': obj_tieu_thu.thanh_tien ,
'Thanh tién (méi)': df_row[5],
'Ky': df_row[6],
‘Théng': df_row[7],
‘Nam': df_row[8],
'Ghi chd': df_row[9]

}

df_existing.append(row_data)

else:

row_data = {
'Khu vyc': df_row[e],
‘Tén tram': df_row[1],
‘Tén tu': df_row[2],
'Ngay do cla tu': df_row[3],
'pién nang tiéu thu cla td (kwh)': df_row[4],
'Thanh tién': df_row[5],
'Ky': df_row[6],
‘Thang': df_row[7],
‘Nam': df_row[8],
‘Ghi chd': df_row[9]

}

df_new.append(row_data)

# Gidi han sé hang trong DataFrames thanh 10
df_existing_data = pd.DataFrame(df_existing, columns=columns_exits)
df_new_data = pd.DataFrame(df_new, columns=columns)

existing_data.append(df_existing_data)
new_data.append(df_new_data)

return existing_data, new_data

Hinh 2.49. Chuwong trinh xit ly dit liéu dién nang tiéu thu sau khi dwoc tdi 1én hé thong
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Phuong thirc check_exist trong class DienNangTieuThuUploadView duoc thiét ké
dé kiém tra sy ton tai cua dir liéu trong co s dir liéu dya trén thdng tin tir DataFrame.
Hinh 2.49 giai thich chi tiét vé doan ma.

— Khéi tao danh sach cho dit liéu da ton tai va dix liéu mai:
+ existing_data = []: Danh sach chtra cac DataFrame cua dir liéu da ton tai.
+ new_data = []: Danh sach chira cac DataFrame cua dir liéu méi.

— Dinh nghia cAu tric cot cho DataFrame:

+ columns: Danh sach cot cho DataFrame cua dix liéu moi.

+ columns_exits: Danh sach cot cho DataFrame cua dix liéu da ton tai.

— Lap qua tung DataFrame cua dir liéu theo ting khu vuc: for df_khu_vuc in data:

Duyét qua tirng DataFrame cua dir liéu theo tirng khu vuec.

— Lap qua tung dong trong DataFrame cua tung khu wvuyc: for df row in
df_khu_vuc.values: Duyét qua tirng dong trong DataFrame cua tung khu vuc.
— LAy déi twgng Tram, Tu va DienNangTieuThu tir co sé dit liéu:

+ obj_tram: Lay ddi twong Tram tir co s dir liéu dya trén tén tram va user_id cua
Tram.

+ obj_tu: LAy dbi twong Tu tir co s dit liéu dua trén tén ta va dbi twong Tram.

+ obj_tieu_thu: Ly d6i tuong DienNangTieuThu tir co so dit lidu dya trén ddi twong
Tu, thang va nam.

— Kiém tra sy ton tai cua dbi twong DienNangTieuThu:

+ Néu obj_tieu_thu ton tai, nghia 13 da c6 dit liéu cho thang va nim d6: Tao mot
dictionary row_data chira thdng tin caa dir liéu da ton tai va thém vao danh sach
df_existing.

+ Nguoc lai, néu obj_tieu_thu khéng ton tai, nghia 1a chua c6 dir liéu cho thang va
nam do.

+ Tao mét dictionary row_data chira thong tin cua dir liéu méi va thém vao danh
sach df _new.

— Tao DataFrame cho dit liéu di ton tai va méi:
+ df existing_data: DataFrame chira dir liéu d3 ton tai, s dung cau trdc cot tir

columns_exists.
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+ df_new_data: DataFrame chua dit liéu méi, sir dung cau trdc cot tir columns.
— Thém DataFrame vao danh sach:
+ existing_data.append(df_existing_data): Thém DataFrame cua dit liéu da ton tai
vao danh sach existing_data.
+ new_data.append(df_new_data): Thém DataFrame cua dir liéu mai vao danh sach
new_data.
— Tra vé danh sach DataFrame cho dit liéu da ton tai va méi: return existing_data,
new_data: Tra vé hai danh sach DataFrame, mdi danh sach chtra cac DataFrame cua

dir liéu da ton tai va moi twong ung.

Phuong thirc nay gitp phan loai va chia dir li¢u thanh hai danh sach: mét danh sach
chira DataFrame cua di liéu da ton tai v mot danh sach chira DataFrame cua dit liéu

méi. Tuy nhién, can luu y kiém soét tinh chinh xac cta thuat toan phan loai nay.

Phuong thic process_new_data trong class DienNangTieuThuUploadView duoc
thiét ké dé xur 1y va luu trit dir liéu méi vao co s dir liéu. Dudi day 1a giai thich chi tiét

tung budc cua code.

def process_new_data(self, new_data, obj_dp):
for row_data in new_data:
for df_row in row_data.values:
obj_tram = Tram.objects.filter(khu_vuc_id__user_id = obj_dp, ten_tram=df_row[1]).first()
obj_tu = Tu.objects.filter(tram_id=obj_tram, ten=df_row[2],is_active=True).first()

DienNangTieuThu.objects.create(
tu_id=obj_tu,
ngay_do=df_row[3],
gia_tri=df_row[4],
thanh_tien=df_row[5],

Hinh 2.50. Chuwong trinh ma héa xuw ly dir liéu cdp nhat mai tor DataFrame

— Lap qua tung DataFrame cua dir liéu mai: for row_data in new_data: Duyét qua tirng
DataFrame cua dit liéu mai trong danh sach new_data.

— Lap qua tung dong trong DataFrame cua di liéu méi: for df_row in row_data.values:
Duyét qua tirng dong trong DataFrame cua dit liéu mai.

— LAy d6i twong Tram va Tu tir co so dir liéu:
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+ obj_tram: Lay d6i twong Tram tir co so dit liéu dya trén tén tram va user_id cua
Tram.
+ obj_tu: Lay ddi twong Tu tir co s& dir liéu dua trén tén ta va dbi twong Tram.

— Tao méi db6i twong DienNangTieuThu va luu vao co sé dir  lidu:
DienNangTieuThu.objects.create(...): Tao méi d6i twong DienNangTieuThu véi cac
thudc tinh dugc cung cap va luu vao co so dit ligu.

+ tu_id=obj_tu: Lién két véi dbi twong Tu thdng qua khoa ngoai.
+ ngay_do=df_row: Gan ngay do tir dir liéu mai.
+ gia_tri=df_row: Géan gia tri dién nang tiéu thu tir dir liéu moi.

+ thanh_tien=df row: Gan gi4 tri thanh tién tir dix liéu méi.

Phuong thirc ndy thuc hién viéc tao méi d6i tugng DienNangTieuThu tir dit liéu méi

va luu trit nd vao co sé dir liéu.

def process_existing_data(self, existing_data, obj_dp):
for row_data in existing_data:
for df_row in row_data.values:

obj_tram = Tram.objects.filter(khu_vuc_id__user_id = obj_dp, ten_tram=df_row[1]).first()
obj_tu = Tu.objects.filter(tram_id=obj_tram, ten=df_row[2],is_active=True).first()

obj_tieu_thu = DienNangTieuThu.objects.filter(
tu_id=obj_tu,
ngay_do=df_row[3]

).first()

o
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obj_tieu_thu.gia_tri = df_row[5]
obj_tieu_thu.thanh_tien = df_row[7]
obj_tieu_thu.save()

Hinh 2.51. Chuwong trinh md héa xit 1y dit liéu da ton tqi tir DataFrame

Phuong thirc process_existing_data trong class DienNangTieuThuUploadView
dugc thiét ké dé xu ly va cap nhat dir liéu d4 ton tai trong co so dit liéu. Dudi day 1a giai

thich chi tiét ting budc cua code.

— Lap qua tirng DataFrame cua dit liéu d3 ton tai: for row_data in existing_data: Duyét
qua ting DataFrame cua dit liéu da ton tai trong danh sach existing_data.
— L3p qua ting dong trong DataFrame cua dir liéu di ton tai: for df row in
row_data.values: Duyét qua tirng dong trong DataFrame cua dit liéu da ton tai.
— LAy d6i twong Tram, Tu va DienNangTieuThu tir co so dir ligu:
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+ obj_tram: LAy Tram tir co s& dir liéu dua trén tén tram va user_id cua Tram.
+ obj_tu: Lay dbi twong Tu tir co s dir liéu dua trén tén ta va dbi twong Tram.
+ obj_tieu_thu: Ly ddi tugng DienNangTieuThu tir co so dir liéu dya trén ddi tuong
Tu va ngay do.
— Cap nhat gia_tri va thanh_tien cua déi teong DienNangTieuThu:
+ obj_tieu_thu.gia_tri = df_row: Gan gia tri dién nang tiéu thu tir dix liéu da ton tai.
+ obj_tieu_thu.thanh_tien = df _row: Gan gia tri thanh tién tur dit liéu d ton tai.

— obj_tieu_thu.save(): Luu cac thay d6i vao co sé dit liéu.

Phuong thirc ndy thuc hién viéc cap nhat gia tri gia_tri va thanh_tien caa cac ddi
twong DienNangTieuThu d3 ton tai trong co s dit liéu dya trén dir liéu tir DataFrame

d3 duoc x4c nhan 13 d3 ton tai.
2.8.3.8. Xem biéu dé tiéu thu di¢n ning

Hinh 2.52 thé hién doan ma duoc thiét ké dé kiém tra xac thuc ngudi ding trude khi
cho phép xem biéu dd dién ning tir cdng cu quan ly. Pau tién, phuong thic kiém tra
xem ngudi gui yeu ciau di ding nhdp hay chwa bing cach st dung thudc tinh
is_authenticated ciia doi twong request.user. Néu nguoi dung chua diang nhap, phuong
thirc s& tra vé mot HTTP response voi ma 16i 401 (HTTP 401 Unauthorized) va thong
diép "Unauthorized". Piéu nay dam bao rang chi nhitng nguoi ding da dang nhap méi

c6 quyén truy cap va st dung céc chic ning cua hé thong.

def post(self, request):
if not request.user.is_authenticated:
return Response({"message"”: "Unauthorized"}, status=status.HTTP_401_UNAUTHORIZED)

reqg_param = request.data
calculation_type = request.query_params.get("calculation_type™)
response_data = self.get_pandas_data(req_param, calculation_type, request.user)

if not response_data[ data’]:
return Response({"message”: "No data query."}, status=status.HTTP_400_ BAD_REQUEST)

return Response(data=ApiCode.success(data=response_data), status=status.HTTP_201_CREATED)

Hinh 2.52. Pogn ma kiém tra xac thue nguwoi dimg triéc khi xem biéu do dién nang

99



Tiép theo, phuwong thirc s& lay dit liéu tr HTTP POST request bang cach gén gia tri
cua request.data vao bién req param. Ngoai ra, n6 ciing liy gia tri cua tham s
calculation_type tir query parameters (néu c6) bang cach sa dung
request.query_params.get("calculation_type") va gan vao bién calculation_type. Diéu
nay cho phép phuong thirc nhan va sir dung dit lidu tir request dé thuc hién céc xu ly
tiép theo. Sau do, phuong thirc goi ham get pandas data dé xu ly dit liéu. Ham nay nhan
vao céc tham sb 1a dit lieu tir request (req_param), gia tri cta calculation_type, va doi
tugng request.user dé cO thdng tin vé nguodi ding. Qua quéa trinh xu ly, ham
get_pandas_data s& tra vé mot déi tugng response_data. Tiép theo, phuong thuc kiém
tra xem dit liéu tra vé c6 hay khéng bang céach kiém tra gié tri response_data['data’]. Néu
khong c6 dix liéu, phuong thirc sé& tra vé mot HTTP response vai ma 16i 400 (HTTP 400
Bad Request) va thong diép "No data query." Piéu nay dam bao rang chi nhitng request

chta dix liéu hop 1& méi duoc xur ly va tra vé két qua.

Cudi ciing, néu moi thir dién ra thanh coéng, phuong thuc tra vé mot HTTP response
v6i ma 201 (HTTP 201 Created) va dit liéu dugc dinh dang bang ma thanh cong cua
API. Piéu nay thong bao cho nguoi giri request rang quéa trinh xir Iy di thanh cong va

tra vé két qua tuong ung.

T6m lai, phuong thirc post trong APl 1a mot phan quan trong trong qua trinh xir ly
HTTP POST request. N6 dam bao rang chi nhitng ngudi dung da ding nhap méi c6
quyén truy cap va sir dung cac chirc niang cua hé thong. Pong thoi, n6 cling nhan va xir
ly dir liéu tir request, dam bao chi nhitng request hop 18 méi duoc xir Iy va tra vé két
qua. Phuong thirc nay dong vai tro quan trong trong viéc dam bao tinh bao mat va xac
thuc trong hé théng API.

Sau d6 ham get pandas data sé cho phép nguoi dung doc va xur ly dit liéu trén hé
thng theo chuong trinh ma hoa xur ly dit liéu & Hinh 2.53. Cuy thé hon, néu ngudi ding
mudn khoi tao va chuyén doi dit lidu, chuong trinh ¢ Hinh 2.54 s& cho phép ngudi ding
thuc hién; tuong tu, néu nguoi dung mudn chuyén doi ngay, thang, thoi gian trén cong
cu thi chuwong trinh & Hinh 2.55 s& cho phép nguoi ding thao tac. Ngoai ra, néu ngudi
ding mudn xay dung cau truy van SQL hoac thuc hién truy van SQL c6 thé thuc hién

nho cac chuong trinh ¢ Hinh 2.56 va 2.57. Thao t&c chinh stra DataFrame dugc cho phép
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boi chuong trinh Hinh 2.58. Thao tac chuan bi dit liéu dé tai xudng va thao tac tai di

liéu duoc hd tro boi chuong trinh ma héa ¢ Hinh 2.59 va 2.60.

def get_pandas_data(self, req_param, calculation_type, user):
khu_vuc_id, tram_id, month_start_str, month_end_str, target_user_id
req_param.get("khuVuc"), reqg_param.get("tram"),
req_param.get("monthStart"), req_param.get("monthEnd"),
req_param.get(“user_id")

query = """

SELECT
YEAR(management_diennangtieuthu.ngay_do) AS year,
MONTH(management_diennangtieuthu.ngay_do) AS month,
SUM(management_diennangtieuthu.gia_tri) AS tongGiaTri,
SUM(management_diennangtieuthu.thanh_tien) AS tongThanhTien

FROM management_diennangtieuthu

JOIN management_tu ON management_diennangtieuthu.tu_id_id = management_tu.tu_id

JOIN management_tram ON management_tu.tram_id_id = management_tram.tram_id

JOIN management_khuvuc ON management_tram.khu_vuc_id_id = management_khuvuc.khu_vuc_id

WHERE 1=1

Hinh 2.54. Chuong trinh md héa cho phép khéi tao va chuyén doi dir liéu

— Ham nhan vao cac tham s6 tir yéu cdu nhu req_param, calculation_type, va user. Diéu
nay cho phép ham truy cap thdng tin can thiét dé thuc hién truy van va xir ly di liéu.
— Céc tham sé nay duoc st dung dé khai tao céc bién nhu khu vuc id, tram_id,
month_start_str, month_end_str, va target user id. Diéu nay giup xac dinh vung,

tram, khoang thoi gian va nguoi dung ma dir liéu s& duoc truy van

if month_start_str:
month_start = datetime.strptime(month_start_str, "%Y-%m")
month_start_first_day = month_start.replace(day=1)

else:
month_start_first_day = None

if month_end_str:

month_end = datetime.strptime(month_end_str, "%Y-%m")

month_end_last_day = (month_end + timedelta(days=32)).replace(day=1) - timedelta(days=1)
else:

month_end_last_day = None
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Hinh 2.55. Chuong trinh md héa cho phép chuyén doi théng tin vé ngay, thang
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— Céc bién month_start va month_end dugc tao bang cach chuyén déi chudi ngay thang
tir yéu cau thanh ddi twong datetime. Diéu nay cho phép ham 1am viéc vai ngay thang
theo céch dé dang va chinh xac.

— Taomonth_start first day va month_end last day 12 ngay dau tién va cudi ciing caa
thang tir ngay thang da chuyén doi. Piéu nay gitip xac dinh khoang thoi gian chinh

X4c ma di liéu s& duoc truy van.

if is_staff and target_user_id:
query += " AND management_khuvuc.user_id_id =
params.append(target_user_id)

elif not is_staff:
query += " AND management_khuvuc.user_id_id
params.append(user.user_id)

if month_start_first_day and month_end_last_day:
query += " AND management_diennangtieuthu.ngay_do BETWEEN %s AND %s"
params.extend([month_start_first_day, month_end_last_day])

elif month_start_first_day:
query += " AND management_diennangtieuthu.ngay_do »>= %s"
params.append(month_start_first_day)

elif month_end_last_day:
query += " AND management_diennangtieuthu.ngay_do <= %s"
params.append(month_end_last_day)

if khu_vuc_id:
query += " AND management_tram.khu_vuc_id_id = %s"
params.append(khu_vuc_id)

if tram_id:
query += " AND management_tu.tram_id_id = %s"
params.append(tram_id)

query += " GROUP BY YEAR(management_diennangtieuthu.ngay_do), MONTH(management_diennangtieuthu.ngay_do)"

W oo NGOV s WN =
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Hinh 2.56. Chuwong trinh ma héa cho phép xdy dung cau héi truy van SQL

with connection.cursor() as cursor:
cursor.execute(query, params)
result = cursor.fetchall()
df = pd.DataFrame(result, columns=[‘year', 'month', ‘'tongGiaTri', ‘'tongThanhTien'])
if month_start_str or month_end_str:
if month_start_str is None:
date_A = pd.to_datetime(f"{df[ 'year'].iloc[@]}-{df['month"'].iloc[©]}-01")
else:
date_A = pd.to_datetime(month_start_str)
if month_end_str is None:
date_B = pd.to_datetime(f"{df['year'].iloc[-1]}-{df['month"'].iloc[-1]}-{pd.Timestamp.now().day}")
else:
date_B = pd.to_datetime(month_end_str)
date_range = pd.date_range(start=date_A, end=date_B, freq="MS")
if not date_range.empty:
for month in date_range:
Y month.strftime("%Y")
M month.strftime("%m")
Y int(y)
M = int(M)
if [int(Y), int(M)] not in df[['year’', 'month®']].values.tolist():
row = {"year”: int(Y),
"month": int(M),
“tongGiaTri": @,
"tongThanhTien": @}
df.loc[len(df)] = row

OWoONGOOWVLAEWNER

Hinh 2.57. Chuwong trinh ma héa cho phép thuc hién cau hdi truy van SQL
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— Ham tao mét cau truy van SQL voi cac diéu kién tir dit liéu yéu cau. Cac diéu kién
bao gom is_staff, target user id, month_start first day, month_end last_day,
khu vuc_id, va tram_id. Piéu nay gitip dinh 1 cac diéu kién tim kiém va loc dir liu
trong cau truy van SQL.

— CAu truy van SQL nay sé& duoc str dung dé truy van co so dir liéu va lay két qua truy
van.

— Sir dung Django connection.cursor() dé tao mot con tré va thuc hién cau truy van
SQL. biéu nay cho phép ham truy van co sé dit liéu va lay két qua truy van.

— Két qua truy van duoc lay va chuyén ddéi thanh mot DataFrame st dung thu vién
pandas. DataFrame 1 mét céu tric di liéu linh hoat va phd bién cho viéc lam viéc

voi dir liéu.

| BN

1 result_df = df.groupby(['year', 'month']).agg({

2 'tongGiaTri': 'sum’,

3 'tongThanhTien': 'sum’

4 }).reset_index()

5 df_des = result_df.describe()

6 df_des.loc['count'] = df.sum()

7 df_des = df_des.rename(index = {"count": "sum"})

8 df_des = df_des.round(2)

9 if calculation_type:

10 selected_data = result_df[['year', "month', calculation_type]]
11 selected_des = df_des[[calculation_type]]

12 else:

13 selected_data = result_df[['year', 'month', 'tongGiaTri', 'tongThanhTien']]
14 selected_des= df_des[['tongGiaTri', 'tongThanhTien']]

15 selected_des = selected_des.astype(str)

Hinh 2.58. Chuong trinh ma hda cho phép chinh siza dir lieu DataFrame

— Thuc hién cac thao tac trén DataFrame nhu thém cac thang khong c¢6 di liéu, nhom
dir lidu theo nam va thang, tinh tong va md ta thong ké. Piéu nay gidp lam sach va
chuan héa di liéu dé dé dang phan tich va hién thi.

— Céc thao tac trén DataFrame c6 thé bao gom str dung cac phuong thitc nhu groupby,

sum, va describe dé thuc hién céc tinh toan va phan tich dir liéu.
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response_data = {
"data": selected data.to dict(orient='records'),

"describe": selected des.values.tolist(),
"calculation_type": calculation_type

Hinh 2.59. Chuwong trinh ma héa cho phép chudn bi dir liéu dé tai xuong
— Chon dit liéu va md ta thong ké theo loai tinh toan duoc yéu cau. Piéu ny gilp xac
dinh kiéu di liéu va thdng tin cu thé s& duoc tra vé.
— Chuan bi dit liéu tra vé duéi dang tir dién. Diéu nay gitp dinh dang dit liéu tra vé theo

cau trdc dé sir dung va tuong thich vai API hoac tng dung khac.

1 return response_data

Hinh 2.60. Chuong trinh md héa cho phép tdi dit liéu xuong

Tra vé dit liéu duoc dinh dang bang chuan ma thanh cong caa API, bao gém danh
sach dir liéu, md ta théng k&, va loai tinh toan. Diéu nay gilp truyén tai thong tin dé
dang va hiéu qua dén nguoi ding hoic wng dung st dung ham get_pandas_data. Ham
get_pandas_data khong chi thuc hién truy van co so dir liéu ma con xir 1y va dinh dang
két qua dé tra vé mot cau trdc dir liéu thuan tién cho viéc str dung trong API hoic wng
dung khac. Qua cac budc trén, ham nay dam bao dir liéu dugc truy xuat, xir Iy va tra vé

mot cach linh hoat va hiéu qua.
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1. GIOI THIEU CHUNG
Day 1a hudng dan st dung ¢éng cu quan ly tidu thu ning luong trong linh virc chiéu
séng cong cong tai Viét Nam. Dé str dung cdng cy, ngudi ding can dugc cap mot trong

hai loai tai khoan sau:

Loai tai khoan Tai khoan cip B Tai khoan dia phwong

S6 luong 1 Tay thudc sb luong dia
phuong yéu cau

Hinh thiic cap tai khoan Cép san Do tai khoan Bo cap
Chtic nang Cap tai khoan dja phwong  Ding nhap

Dang nhap Trang chu

Trang chu Cap nhat dix liéu

Khai thac dix liéu tit ca cac  Khai thac dir lieu cua dia
dia phuong trén hé théng phuong

Nguoi dung (user) s& truy cip vao dudng dan quanlychieusang.vn dé sir dung céac

chtrc nang cua céng cu.

2. HUONG DAN SU DUNG CAC TRANG TiNH NANG CHINH
2.1. Trang chu

— Khi truy cap vao tén mién quanlychieusang.vn trén cac trinh duyét va dang nhap,
ngudi ding s& thdy ngay thé Trang chu. Thé Trang chu sé& hién thi cac théng tin chinh
vé website quanlychieusang.vn

— Phan dau thé Trang cha sé gigi thiéu vé nhiém vu cua trang web cac thong tu, quyét
dinh va van ban caa chinh phu.

— Phan hai cua thé Trang chu s& gidi thiéu tong quan vé ca website, thong tin c4c trang
con cua website.

— Khi truy cap trang web, ngudi ding ludn c6 thé nhan vao biéu tugng Trang chu dé

tré vé thé Trang chu.



2.2. Trang cap nhat dir li¢u

— Chi danh cho tai khoan nguoi dung dja phuong dé diang nhap, diang xuat, hoic thao
tac c&c cOng viéc trong pham vi cho phép;

— Trong thé cip nhat, nguoi dung s& thiy hai thé trong mot trang d6 1a trang cap nhat
dir liéu thiét bi va trang cap nhat dix liéu tiéu thu dién.

— Trong ca hai thé, nguoi dung s& thdy chdng c6 giao dién gidng nhau. Phan bén trai
trang web s& 14 phan nguoi dung s& tai 18n dit liéu, phan bén phai s& cho ngudi ding

tai file excel mau va file dit liéu mau vé.

2.3. Trang tra ciru va truy xuét biéu dd

— Thé Biéu db hién thi nhitng biéu dd mai nhat tir cac dir liéu ma dia phuong hoic céc
co quan quan 1y nha nudc da cap nhat 1én va bang thong ké cua biéu d6 ¢ bén canh.

— O thé dau, ngudi ding c6 thé xem biéu dd thé hién dién ning tiéu thu va gié tri tién
dién tiéu thu qua ting thang. Khi nhan vao phan vi tri truy cap, nguoi dung s& dugc
chon khu vuc va tram mudn xem tong quan. Ngoai ra, nguoi dung ciing ¢ thé lya
chon thoi gian nhu nam hodc thang dé xem dir liéu caa tirng khu vuc trong khoang
thoi gian dugc lya chon.

— Pham vi:
+ DA voi tai khoan Bo: Xem dugc dit liéu ctia moi dia phuong trén hé thong.

+ DA voi tai khoan Dia phuong: Chi xem duogc dir liéu tai dia phuong.

2.4. Trang tai khoan

— Trang tai khoan 1a noi dé tai khoan ngudi ding ding nhap, dang xuat, hoic thao tac
cac cong viéc trong pham vi cho phép.
— Péi véi tai khoan nguoi ding cap Bo, trang tai khoan cé thé dugc truy cap dé tao va

diéu chinh théng tin tai khoan nguoi ding dia phuong.

2.5. Hwéng din khéi tao tai khoan

— Budc 1: Nhan vao nat Add trong muc Users dé truy cap vao giao dién khoi tao TK



WELCOME. ADMIN. VIEW SITE

Home Management  Users » Add user

Start typing to fiter.

Add user
AUTHENTICATION AND AUTHORIZATION

Groups + Add

Password:
Dien nang tieu thus + Add Time:
Khu vuce + Add Mate: You are 13 hours ahead of server time.
Trams + Add

O Superuser status
Tus +Add Designates that this user has all pesmissions without explciy assigning them.
Tuyens + Add

Groups:

User permissions:

Desiorates whether this user showld be Wreated as astive Unselect thia instead of deleting accou s

Budc 2: Thiét 1ap mat khau (password) cho tai khoan can tao tai 6 password

Add user

Password: [ ] ‘
Last login: Date: Today | H
Time: Now | (B)

Mote: You are 13 hours ahead of server time.

(J Superuser status
Designates that this user has all permissions without explicitly assigning them.

Groups:

-

The groups this user belongs to. A user will get all permissions granted to each of their groups. Hold down "Control”

— Budéc 3: Nhap tén hién thj cua dia phuong can tao tai khoan. Py ciing chinh 12 tén

hién thi khi tong hop dit liéu



Active
Designates whether this user should be treated as active. Unselect this instead of deleting accounts
Date joined: Date:  2023-11-19 Today | (i

Time: 02:23:47 wow | ()

Mote: You are 13 hours ahead of server time

Tén hign thj: @ > —

Tén dang nhap: danang

Emuail: damangi@gmail.com

Mgay tao: Date: 2023-11-19 Today |
Time: 02:23:47 Mow | (T

Mote: You are 13 hours ahead of server time

— Budc 4: Nhap tén diang nhép cho dia phwong can tao tai khoan. Pay ciing chinh 1a tén
ma tai khoan dia phuong s& sir dung dé ding nhap vao hé thong

Actlve
Designates whether this wser should be treated as active. Unselect this instead of deleting accounts
Date joined: Date:  2023-11-19 Today | (25

Time: 02:23:47 wow | (3

Mote: You are 13 hours ahead of server time

Tén hign thi: danang

Tén ding nhap: @ > .
Email: danang@mgmail.com

Ngay tgo: Date:  2023-11-19 Foday | 53

Time: 02:23:47 Now | (3

Mote: You are 13 hours ahead of server time

— Budéc 5: Nhap dia chi thu dién tir cua dja phwong dé cung cap lai mat khau (trong

truong hop mat mat khau), hoic dé hd trg ki thuat trong qué trinh st dung.



Active
Designates whether this user should be treated as active. Unselect this instead of deleting accounts
Date joined: Date:  2023-11-19 Today |

Time: 02:23:47 Now | (@

Note: You are 13 hours ahead of server time

Tén hién thi: danang

Tén ding nhap: danang

Email: @gmail.cam ) —eee
Ngay tao: Date: | 20231119 Today|

Time: 02:23:47 Mow | @

Mote: You are 13 hours ahead of server time

— Budc 6: Nhan thé Save dé luu tai khoan di tao va xac nhan tao tai khoan. Sau khi tao

tai khoan xong, giao dién quan ly céc tai khoan s€ c6 dang nhu sau.

1912px = 1076px
ANGE PASSWOR

Django administration

Home > Management » Users

Start typing ta filter. The user "nhatrang” was added successfuly.
AUTHENTICATION AND
AUTHORIZATION
Select user to change =20
Groups + add
action: | v ~/[ o ©of 2 selected
m O user
Dien nang tieu thus +add
) nhatrang
Khu vucs +add
O cantho
Trams +add
O boxaydung
Tus + add
Tuyens +add o vsere
users + add
"

3. HUONG DAN THAO TAC PANG NHAP HE THONG
3.1. Poi véi tai khoan dia phwong
— Buéc 1: Truy cap vao duong dan quanlychieusang.vn dé vao trang cha cua website
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@ Quan ly chiéu séang Trang chd  Cap nhat Biéudd  Tai khoan ~

\UAH

g

' \ £,

. re on on
Gidi thiéu nhiém vu

Trang web nay c6 nhiém vy chinh 14 tinh toén va theo dai tién dién tiéu thu cua cac cot dén dudng trén toan quéc. Ching téi cung cap mot giao dién dé str dung cho viéc quan ly cac thong tin
quan trong sau:

Thu thap dir liéu:
» Thu thap di liéu vé mic dd chiéu sdng & céc vi tri khac nhau trén toan quéc.

» Ghi nhan cac théng s6 ky thuat lién quan dén &nh séng, chang han nhu cuding @, loai dén st dung, va ngudn cung cap &nh sang.

Xay dung hé théng ghi dir liéu:
» Phét trién hé théng quan ly dir liéu dé luu trir théng tin vé chiéu sang dugc thu thap.

» Dam bao tinh bdo mat va quyen riéng tu clia dir liéu dugc thu thap.

Hién thi dir liéu:

— Budc 2: Nhin vao nit diang nhap ¢ goc phai phia trén cia man hinh

g Quan ly chiéu sang Trang chi  Cap nhat  Biéu dg

f:_

!

'& Dung Cong Cu Quan R Thu Nang Lucgng

g Chiéu Sang Cong Cong Tai

. e on on
Gidi thiéu nhiém vu

Trang web ndy c6 nhiém vu chinh 13 tinh toan va theo déi tién dién tiéu thy clia céc cét dén duding trén toan quéc. Ching téi cung cap mét giao dién dé sir dung cho viéc quan ly cac théng tin
quan trong sau:

Thu thap di liéu:
» Thu thap di liéu v& mirc d§ chiéu sang & cac vi tri khac nhau trén toan quéc.

» Ghi nhan cac thdng s6 ky thudt lién quan dén anh sdng, chdng han nhu cuding do, loai dén sir dung, va ngudn cung cap anh sang.

Xay dung hé théng ghi dir liéu:
» Phat trién hé théng quan ly dir liéu dé Iuu trir thong tin vé chiéu sang dugc thu thap. |

— Budc 3: Nhap tén ding nhap va mat khau tai khoan do B cung cip vao giao dién



Pang nhap

Tén dang nhap

Pang nhap

3.2. Poi véi tai khoan quan 1y cap B

— Buéc 1: Truy cap vao duong din quanlychieusang.vn/admin dé duoc didu huéng dén

trang dang nhap danh cho tai khoan cip Bo.

Django administration

Tén dang nhép:

Password:

— Budéc 2: Nhap tén ding nhap va mat khau cua tai khoan bo vao giao dién hinh trén.
Sau khi nhap ding tén dang nhap va mat khau, website s& tu dong chuyén hudng vao

trang quan ly c6 giao dién nhu hinh bén dudi.



Django administration

Site administration

AUTHENTICATION AND AUTHORIZATION

Recent actions

Groups + Add # Change
My actions
User
Dien nang tieu thus + Add # Change
Khu vucs + Add # Change
Trams + Add # Change
Tus + Add # Change
Tuyens + Add # Change
Users + Add # Change

4. HUONG DAN THAO TAC CAP NHAT DU LIEU
4.1. Cap nhat dir liéu thiét bj

— Budc 1: O trang giao dién chinh, ngudi ding chon thé Cap nhat & phia goc trén bén

phai cua trang cht nhu hinh bén dudi.

g Quan ly chiéu sang Trang chu Biéu do  Tai khoan ~

/P

e
A

|

'S’ Dung Cong Cu Quan L?\Tiéu Thu Nang Luong
é Chieu Sang/€ong Cong Tai Viet Nam

:

. e on on
Gidi thiéu nhiém vu

Trang web ndy c6 nhiém vy chinh 13 tinh toan va theo doi tien dién tiéu thu cla cac cOt dén dudng trén toan guéc. Chang toi cung cap mot giao dién dé st dung cho viéc quan ly cac thong tin
quan trong sau:

Thu thap dir liéu:
» Thu thap dir liéu vé mifc do chiéu sang & cac vi tri khac nhau trén toan quéc.

» Ghi nhan cac théng s6 ky thuat lién quan dén dnh sang, chdng han nhu cuéing do, loai dén sir dung, va ngudn cung cap anh séng.

Xay dung hé théng ghi dir liéu:
» Phat trién hé théng quan ly dir liéu dé luu trir théng tin vé chiéu sang dugc thu thap.

» Dam bdo tinh bao mat va quyén riéng tu cta di liéu dugc thu thap.

— Budec 2: Sau khi website da diéu hudng sang trang cap nhat, thé cap nhat s& duoc mac
dinh & thanh cap nhat di lidu thiét bi nhu hinh bén dudi. Trong giao dién nay, phia



tay phai cua trang cac thé tac vu cho phép tai xudng dit liéu mau hoac tap tin (file)

mau c6 san khung dir liéu & dinh dang bang tinh (excel).

\g I Quan ly chiéu sang Trang chi  Cap nhat  Biéudd  Tai khoan -
D ligu thigt bi > Dif liéu tidu thu
Tai lén danh sach thiet bi D liéu mau

Chon file chita danh sach thiét bi theo mau dé tai lén Tai ve dir liéu mau dé tham khao va nhap lidu va Excel

h template dugc cho sin
Chent¢p  Khdng co t¢p nao dugc chon

Upload file hoan chinh

— Budc 3: Dé tai tap tin dix liéu I&n hé thdng, phia bén trai cua thé hdy nhan vao nit
“Chon tép”

— Buéc 4: Sau khi nhan vao “Chon tép”, mot thu muc ciia may tinh s& hién ra, hay chon
dung tap tin dir liéu ma nguoi ding mudn tai 1én hé thng va chon thé “Open”. Can

luu y 1a tap tin dir liéu phai dugce dinh dang la bang tinh (excel).

D{r liéu thiét bi

Tai lén danh sach thiét bi

hon file chira danh sach thiét bi theo mau dé tai Ién

Khéng ¢ tép nao dugc chon

Upload file hoan chinh
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& - v ~ « Data > tailieuvuive > tai liéu excel v C Search tai liéu excel o)
Organize ~ New folder =- 0 0
= tai liéu word Date modified Type Size
| img 11/13/2023 3:13 PM Microsoft Excel W... 22
tai liéu excel CanThoTT 11/13/2023 3:13 PM Microsoft Excel W... 124
~ @ This PC
> e Local Disk (C)
> == Local Disk (D)
> * Network
> A Linux
File name: CanThoTB ~ | Tat ca Tép tin ‘ v

‘MD Cancel

— Budc 5: Nhan vao thé Upload file hoan chinh

D liéu thiét bj
Tai lén danh sach thiét bi
Chon file chira danh sach thiét bi theo mau dé tai 1én

Chontép | CanThoTB.xlsx

‘ Upload file hoan chinh ’

— Budc 6: Kiém tra va x4c nhan dir liéu da duogc tu dong xu Iy va phan bé vao khung

co so dir liu

11



Dir liéu thiét bi Dir liéu tiéu thy

B Tdi Ién thanh cdng. Xdc nhan luu?, _
Tai lén danh sach thiét bi Dir liéu mau
Chign flle chia danh séch thiet b theo mélu o I lén Tai vé dir liéu miu dé tham khdo va nhip liéu va Excel

template dugc cho sin
Chontép  CanThoTBuxlsx

| Download Excel template |
Upload file hoan chinh ; .
| Download dir liéu mau ‘

sheet 1 ~
Tén Céng to Loai Chiéu cao try S6lugng  Tiép dia cho Loai Loai cdn S&lugng  Céng sust Ghi
Khu vuc tram Dia chi tram Tén ta trong tu tru (m) (tru) tru dén dén Loai diy (bg) dén (W) cha
Huyén Théi  Rach Cau Rach nhum - RNOO1 3fa BTCT 10 32 co MH C Nhom 96 150
Lai nhum Rach Tra 2x16
Huyén Thai Rach Cau Rach nhum - RNOO1 3fa BT 10 21 (o) LED C déi Nhém 63 150
Lai nhum Rach Tra 2x16
Huyén Thai Rach Cau Rach nhum - RNOO1  3fa Try COI 10 a7 Khéng LED C déi Nhom 47 150
Lai nhum Rach Tra 2x16
Huyén Thai Rach Cau Rach nhum RNO02 3fa Tru 10 91 Khéng MH don Nhém 91 150
Lai nhum Rach Tra oL 2%16
Huyén Théi Rach Tra Cau Rach Tra - Vam RT001 3fa Trang 10 7 Khéng MH don Nhém 77 150
Lai Nhon T 2x16

— Budc 7: Sau khi dit liéu da dwoc cap nhat, nguoi dung c6 thé xem lai dix lidu & cac

trang bang tinh (sheet) trong menu cudn dat ¢ phia trén goc trai cua bang di liéu.

D liéu thiét bi

Tai lén danh sach thiét bi

Chon file chira danh sach thiét bi theo mau dé tai l1én

Chontép CanThoTB.xlsx

Upload file hoan chinh

sheet 1

to Loai Chiéu caotru S
gta tru (m) {

sheet 2
sheet 3

~ RNOO1 3fa BTCT 10 3

Lai nhum Rach Tra

Huyén Théi Rach Cau Rach nhum - RN0OO1 3fa BT 10 2

4.2. Cap nhat dit liu tiéu thu

o

O trang cap nhat dit liéu, ngudi ding lya chon thanh “Dix liéu tiéu thu” ¢ bén phai
cua trang, va lan luot thuc hién cac budce twong ty nhu qua trinh cap nhat dit liéu thiét
bi 6 muc 4.4.5.1.
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Dir liéu thiét bi < D ligu tiu thy >

Tai lén dién nang tiéu thu Dir liéu mau

Chon file dién nang tiéu thy theo mau dé tai 1én Téi vé dir ligu miu d€ tham khao va nhip lidu va Excel

template dugc cho sin
Chontép  Khéng cd ¥p nao dugc chon

Download Excel template ]

Download di liéu mau |

4.3. Mot s6 lwu ¥ cin quan tAm

— Khi cap nhat dit liéu, hiy dam bao di liéu thiét bj dwoc cap nhat vao co so dit liéu
trude, sau d6 méi cap nhat di lidu tiéu thu hang thang.
— Mai thang chi c6 thé cap nhat 1 dit liéu vé dién ning tiéu thy, hdy chic chin rang da

kiém tra dtng s liéu va dinh dang cua dit liéu.
5. HUONG DAN THAO TAC KHAI THAC DU LIEU
5.1. Khai thac dir li¢u tong hop

7

— Budc 1: O trang chu caa website, nhan chon thanh “Biéu d6” & goc phai phia trén caa

trang dé dugc diéu hudng sang trang biéu do.

g I Quan ly chiéu sang Trang chii  Cap nhat Tai khoan ~
)

’- Dung Cong Cu Quan L?\Tiéu Thu Nang Luong

g' Chieu Sang(

GigGi thiéu nhiém vu

Trang web nay c6 nhiém vy chinh 12 tinh toan va theo d6i tien dién tiéu thy cia cac cdt dén dudng trén toan quéc. Chung ti cung cap mét giao dién dé sir dung cho viéc quan ly cac théng tin
Quan trong sau:

Thu thap dir liéu:

» Thu thap di liéu vé mic d6 chiéu sang & cac vi tri khac nhau trén toan quéc.
» Ghi nhan cac thong s6 ky thuat lién quan dén anh sang, chdng han nhu cudng do, loai dén sir dung, va ngudn cung cap anh sang

Xay dyng hé thong ghi dir liéu:

» Phat trién hé thong quan Iy d liéu dé luu trr thong tin vé chiéu séng dugc thu thap.

— Budc 2: Sau khi dugc chuyén sang trang biéu d6, hé théng mic dinh ngudi dung sé
& thé “Biéu do téng hop”. O trang ndy, ngudi ding sé thiy cac thanh phan loc dit lidu

nhu: Vi tri truy cap, Thoi gian truy cap, Tram, v.v... Nguoi dung lya chon khu vuc
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can thu thap dit liéu & thanh menu cudn Vi tri truy cap. Cac khu vuc s& duoc liét ké

trong menu, sau d6 chon tiép céc théng tin & cac thanh loc dir liéu tiép theo.

Vi tri truy cap
Khu vuc

Tatca v

Tatca
' Huyén Phong Dién
Quan That Né&t
Bat dau

Tram
Tatcad v

Tatca
Rach nhum - Cau Rach nhum - Rach Tra
Rach Tra - Cau Rach Tra - Vam Nhaon
Vam Nhon - Cau Vam Nhon - Cau Tac Ca bi
Tac Ca Di - Cau Tac Ca bi - Cau Xéo Sao
Thdi Lai - Cau TT Thdi Lai - CBn Chen
Xéo Sao - Cau Xéo Sao - Tu Trudng Chinh Trj
Truging Chinh trj - TU Trudng Chinh tri - Cau Ba Bam
Trung Tam xa Binh Mon - Budng v Trung Tam xa Binh Mon
Trung Tam xa Trudng Thanh - Budng vé Trung Tam x& Trudng Thanh
Khuén vién Huyén Uy - Khuén vién Huyén Uy
Khudn vién Uy ban nhan dan huyén - Khudn vién Uy ban nhan dan huyén
Thai Tan - Tuyén chiéu sang xa Thdi Tan
Baéng Thudn - Tuyén chiéu sang x& Béng Thuan
Péng Thuan-Déng - Tuyén chiéu sang Ban téng xa Bong Thuan - Béng Binh
Kénh Ranh - Tuyén Kénh Ranh - xa Trudng Xuan A
Can Tren - T C3u Con Tren - Bong Higp
Binh Mén - Khu Cu vugt 10 xa Binh Mén
Trung Tam Bjnh Mon - Trung tam xd Binh Mon

Truding Xuan A - Khu dan cu x& Trudng Xuan A
T - sta 3UB1.66 Z5T3963.03

— Budc 3: Chon khung thoi gian can truy xuat dix liéu, bao gom thoi gian bat dau, thoi
gian két thdc, nam can thu thap & thanh loc dir liéu thoi gian phia goc phai phia duéi

cua trang (phia trén nat Truy cap).

14



Thai gian truy cap

BAt dau Két thiic

B ihing HalotoE =N ‘ héng BayPPE o
2023 | 2023
Thg1 Thg3  Thg4 I Thg1t Thg2 Thg3  Thg4

Thg5 Thg Thg?7  Thg8 Thgs Thgs JRLCIAN Thos

Thgd Thg10 Thg12 Thg9 Thg10 | Thg11 | Thg12 -

Xoa

Thang nay

Xoa Thang nay ‘

— Budc 4: Di chuyén xubng goc phai phia dudi cua trang, chon va nhan vao nit Truy
cap dé xem thong tin di liéu cua khu vuc di chon. Cong cu s& hién thi mot biéu do

nhu hinh bén dudi, tic 1a da truy cap duoc dir liéu cta khu vuc va thoi gian truy cap
da duoc loc thanh cong.

R Quan ly chiéu sang

Trang chi  Capnhat  Biéudo  Tai khoan ~

Biéu dd ket hop Vi tri truy Cép
Biéu db tiéu thy Khu vt Tram
Biéu dd hoa don Tatca

Tatca
Biéu do thiét bj

Thdi gian truy cap
Bat dau Két thac

16000007 800 @

/ ~ Gi Tri Thanh Tien
1200000~ | \ 600
\ sum 62380 130511436
/ I I f I mean 51983 1087595.3

5.2. Khai thac dix liéu tiéu thu, héa don, va thiét bi

Nguoi dung 13p lai cac bude twong ty nhu trén voi cac thanh biéu d6 tiéu thy, biéu
dd hoa don, va biéu db thiét bi dé truy cap di liéu.
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5.3. Khai thac thong tin dir li¢u thong qua biéu dd va dang bang

Sau khi trang biéu d6 da hién thi biéu dd nhu ¢ Buéc 4 cua muc 4.4.6.1, & trang
téng quan s& hién ra mot biéu d6 cot két hop biéu dd duong, thé hién lwong dién ning

tiéu thy va tong tién dién qua tirng thang theo khung thoi gian da khai béo.

Gid Tri Thanh Tién

sum 172271.0 164666599.6
mean 4785.31 4574072.21
400000 std 308166 251396563
min 2580 539787.6
25% 650.0 1359930.0
50% 6597.0 62452160
I I I I I 75% 7091.75 6391672.0
., B I ! I I ﬂ : I max 77450 7243195.0
2012 2021

Ban quyén © 2023 thugc vé Truding Bai Hoc Kién Tric Thanh phd HE Chi Minh

vl

Véi cac cot thé hién luong dién nang tiéu thu, va duong thé hién tong tién trong mot
thang. Truc Oy thé hién s luong dién (kWh) va truc Ox thé hién ting thang (nam).

Bén phai biéu d6 1a bang téng hop gié tri caa biéu d6 thé hién cac gia tri:
— Tong luong dién tiéu thu va tong luong tién.
— Gié tri 16n nhat va gié tri nho nhat cua luong dién tiéu thu va tién
5.4. Tai xudng file dix liéu

Trén gdc phai phia trén cua biéu dd, khi can tai file dir liéu vé may tinh c& nhan, hay
nhan vao nut “Xuat file”, file dit liéu lién quan dén khu vyc, tram va thoi gian da chon
truéc. Giao dién cira s6 cua may tinh hién 18n, chi can chon vi tri thu myc can luu va

nhan vao nat “Save” trén cira s6 thi file s& tu dong tai vé may.

Thdi gian truy cap
Bat dau Két thic

Thang Giéng 2020 [m} Théng Mudi Hai 2021 m]
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Khai thac dir liéu tiéu thu va thanh tién
18000000

Gia Tri Thanh Tién
13500000 -
g sum 177912.0 372227486.4
mean 74130 15509478.6
9000000+ std 621.97 1301294.87
min 6325.0 13233165.0
25% 70330 147144426
4500000
50% 73025 15278290.5
75% 784575 16414878.15
o- = . . . : . . . ' . . . . . max 8491.0 17764870.2
Thoigian 1 2 3 4 5 6 7 8 9 10 1 12 1 2 :

2020 2021

6. SO SANH DU LIEU QUA CAC NAM

Tinh ning nay duoc xay dung dé so sanh dit liéu tiéu thu ning luong giita cac nim
V6i nhau. Bat ct hé théng chiéu sang nao ciing bi suy hao dic tinh ki thuat theo thoi
gian, mirc 6 suy hao quang théng qua tirng nim c6 thé khién chét lugng chiéu sang cua
hé thong giam di, nhung lai 1am c6ng suét tiéu thu ting 1én (do tan nhiét kém dan, bui
bam vao dén, v.v...). Do d6, tinh ning ndy mang y nghia quan trong trong céng tac kiém
soat tiéu thy nang luong va chat lwong cia hé thdng chiéu sang cong cong qua cac nam,

hozc khi c6 su thay ddi, cai tién, nang cap vé cdng nghé, hoac thiét bj trén hé thong.

Dé sir dung tinh ning nay, nguoi ding truy cap vao thanh tac vu “So sanh” trén

thanh diéu huéng nhu sau:

% Quan ly chiéu sang Trangchi Cdpnhat Khaithac Tai khoan ~

&

{( dung cong cu quan ly ti\é\u%: nang Iucrig trong
!

¥ chiéu sang cong cong tai Viet'Nam

Sk A Ea .n Truy cap tinh nang
Gidi thiéu nhiém vu So sanh tai ddy

Trang web nay cé nhiém vu chinh 13 tinh to4n va theo ddi tién dién tidu thy cla céc ct dén dudng trén toan quéc. Ching téi cung cdp mét giao dién dé sif dung cho viée quan ly
céc théng tin quan trong sau:

Thu thap dif ligu:
» Thu thap dif liéu vé mic d chiéu sang & cac vi tri khac nhau trén toan quéc.

» Ghi nhan cac thdng s6 k¥ thuat lién quan dén anh sang, ching han nhu cudng d§, loai dén st dung, va ngudn cung cip anh séng.

Xay dung hé théng ghi dif liéu:
» Phét trién hé théng quan Iy dif ligu dé luu trif théng tin vé chiéu sang dudc thu thap.

» Dam bao tinh bao méat va quyén riéng tu clia dr liéu dugc thu thap.
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Trang web sé& tu dong diéu hudng sang man hinh giao dién “So sanh dit liéu cac
nim”, ngudi ding lya chon tinh ning so sanh va lya chon cac nim mudn so sanh theo

trinh ty nhu sau:

% Quan ly chiéu séng Trangchi  Capnh3t Khaithdc Sosanh  Taikhoan~

2 pop 1228 2 %
So sanh dif liéu cac nam

Chon 2 n&m cén so sénh dé xem dif lidu. Nhdp ndm dau tién dé |4y df liéu cta ndm thi
nhat mudn chon. Nhap ndm thif hai dé I8y dif liéu ctia nm thd hai mudn chon

Nam déu tién N&m thif hai

Tinh nang so
sanh 2 nam

- Quan ly chiéu sang Trangchti Capnhadt Khaithac Sosanh  Taikhoan~
n
Is . o 1r s w
n So sanh d{f liéu cac nam
Chon 2 n&m can so sanh dé xem dif liéu. Nhap ndm dau tién dé |ay dif liéu cla ndm thdt
nhat mudn chon. Nhap nam thi hai dé 1dy dif liéu ctia ndm thi hai mudn chon
N3m déu tién N&m thif hai
2021 5
n ~ o
Nhap vao nam
[ sosen e
thr nhat muon
so sanh
% Quan Iy chiéu sang Trangchi  Cépnhdt Khaithdic Sosanh  Taikhoan~
- . . 2 % 3 a ¥ i
n So sanh dif liéu cac nam Nhap’nam thir hai
X r
Chon 2 ndm cén so sanh dé xem d(f liéu. Nhap nidm dau tién dé ldy d{ liéu ctia nim thir muon soO san h
nhat mudn chon. Nhdp ném thif hai dé 14y dif liéu ctia ndm thi hai muén chon
N3m déu tién N&m thif hai
2021 2022 :
% Quan ly chiéu sang Trangcht Cépnhadt Khaithdic Sosanh  Taikhoan~
- " e : %
n So sanh dif liéu cac nam
Chon 2 ndm cén so sanh dé xem dif liéu. Nhap ndm dau tién dé |4y dif liéu clia ndm thi
nhat mudn chon. Nhdp ndm thif hai dé 14y di liéu cda ndm thif hai muén chon
Nam déu tién B X . , Nam thif hai
2021 am vao nut 202

. —— nay dé thwc
[ sosinn |

hién so sanh

Sau khi d lya chon day du theo trinh tu trén, cong cu sé& hién thi do thi hai duong
tuong Ung véi dir liéu tidu thy ndm gde vao nim so sanh nhu hinh bén dudi. Trong
truong hop khong cé dit liéu cia nim lua chon, dudng hién thi cia nim d6 sé tu ha gia

tri vé 0.
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% Quan ly chiéu sang Trangchi  C@pnhdt Khaithdc Sosanh Taikhoan~

z ry 1o A . =
n So sanh dif liéu cac nam

Chon 2 ndm can so sanh dé xem dif liéu. Nhdp ndm dAu tién dé |4y dif liéu cta ndm thit

nhat muén chon. Nhap nim thi hai dé Idy dif liéu cta ndm thi hai mudn chon

N#m dau tién N&m thif hai

2021 2022

Biéu db so sanh dé chénh léch dién nam tiéu thu nam 2021 - 2022

Biéu do dwong | s,

so sanh dir liéu 1
2 nam

2700004
1800004

90000

o+
Théng

- Dign ndm tiéu thy ndm dau tién

7. DUBAO MUC TIEU THU NANG LUQNG THEO KICH BAN

Tinh nang nay cho phép don vi quan ly hoac nguoi dung ude lugng muc tiéu thu
ning luong cua hé thong trong trudng hop mudn xay dung céc kich ban cai tao, cai tién,
thay mai thiét bi hoac thay doi cong nghé cua hé thdng. Chire nang nay duoc lap trinh
dwa trén quy trinh va k¥ thuat tinh toan thiét ké chiéu sang duong giao thdng theo tiéu
chuan 259:2001 va 333:2005 va chi mang tinh chat tham khao, gan dung.

Dé thyc hién chirc nang nay, ngudi ding ciing truy cap vao thanh tac vu “So sanh”
trén thanh diéu hudng, giao dién “So sanh dit liéu cac nam” s& xuat hién. Tiép tuc lua

chon tinh nang dy bao nhu hinh dudi day.

% Quan ly chiéu séng Trangchi Capnhat Khaithdic Sosanh  Taikhoan~
Tinh nang
) | dy doan
8 Tai [én d{f liéu mudn so sanh

Chon file dif liéu thiét bj thay déi dé so sanh véi dif liéu tiéu thy thuc té

Choose File  No file chosen

Nam

Upload file hoan chinh

Hé thdng s& yéu cau tai di liéu thiét bi méi 1én hé théng. Vi du, ¢ nam gdc chua co
ké hoach thay thé dén LED, nim sau dy dinh s& thay thé thi diém 50 bong LED trén mét
tuyén nao d6. Nguoi ding sé& thay s6 liéu dén LED m&i vao tap tin dix liéu excel cii, va

tai 1én hé thong theo dinh dang da dé cap ban dau.
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% Quan ly chiéu sang

LN

Tai lén dif liéu mudn so sanh

Trangchu Cépnhadt Khaithdic Sosanh  Taikhoan~

Chon tap tin

Chon file dif liéu thiét bi thay d6i dé so sanh vai di liéu tiéu thu thuc té
. - i
| Choose File  No file chosen <

Upload file hoan chinh

Excel chl;’a div
liéu thiet bi

Tiép theo, chon nam c6 chira dir lidu gdc dé hé théng so sanh va loc cac truong dir

lieu c6 su thay ddi, sau d6 nhan vao nat “Upload file hoan chinh” nhu hinh bén dudi.

Khi @6, cong cu s& hién thi db thi hai dudng twong wng vai dit liéu cd san trén hé thong

ctia nam gbc va dir liéu méi ma ngudi ding mubn dy béo.

g Quan Iy chiéu séng

LN

Tai Ién d(f [iéu muén so sanh
Chon file dif liéu thiét bi thay déi dé so sanh vdi dt ligu tiéu thu thuc t&

Choose File ~ CanThoTB2023.xlsx
Nam

2021

Upload file hoan chinh [l B S o
5

K quan Iy chiéu sang
Tai lén df liéu mudn so sanh
Chon file di ligu thiét bi thay déi dé so sanh vdi di ligu tiéu thy thuc té

Choose File  CanThoTB2023.xlsx
Nim

2021

Upload file hoan chinh

Trangchu Cépnhdt Khaithdc Sosanh  Taikhoan~
Trangchl Capnhdt Khaithdc Sosanh  Taikhodn~
Tuy chon
Khu vyc
Huyén Théi Lai v

Biéu do so sanh dé chénh léch dién nam tiéu thu ndm 2021 véi du doan

Biéu do so
A ) 10006880

sanh vao

du, doan —

dwa vao

dl]’ ||éu 0000000+

thiet bl 10000000-

0 ’ T T
Théng1 2 3 H .

- Dién ndm tiéu thu ndm 2021
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Nghién ciru, dé xuat xay dung cong cu quan ly tiéu thu nang lugng
trong chiéu sang cong cong tai Viét Nam
Research and propose the development of energy consumption management tools for
public lighting in Vietnam
Nguyén Hoang Minh Vi,

Nguyén Lé Duy Luan, Nguyén Anh Triét
TOM TAT.
Chiéu sang cong cdng trong d6 thj (goi tat 1a chiéu sang d6 thi) la ddi tugng dugc gidm sat chat ché vé tiéu thu nang
lugng theo chuang trinh muc tiéu qudc gia vé sif dung nang lugng tiét kiém va hiéu qua. Tuy nhién, hiéu qua giam sat va
quan ly tiéu thu nang lugng trong linh vuc nay chua thuc su hiéu qua; phuong phéap va cong cu quan ly khong déng bo
gilta cac dia phuong. Diéu nay gay khd khan cho viéc thu thap va quan ly cg s& di liéu chiéu sang cdng cdng, mot yéu
cau quan trong trong 16 trinh xay dung d6 thi thong minh & nudc ta. Trén cd s& khao sat, thu thap, va phan tich di liéu
hién trang vé: (1) Quy hoach, thiét k&, xay dung hé théng chiéu sang cdng cdng; (2) Tiéu thu nang lugng cla hé thdng
chiéu sang céng cdng; va (3) Hé théng va cong cu quan ly tiéu thu nang lugng tai mét sé dia phuang dién hinh, bai bao
dé xudt mét cdng cu quan ly tiéu thu ndng lugng c6 kha nang ap dung rong réi trén pham vi ca nudc. Cong cu khdéng chi
phuc vu cho muc dich quan ly nha nuéc vé quan ly muc tiéu thu ndng lugng trén co s& déng bd va chuan hoa co sé dit
liéu; ma con phuc vu cho nhu cau cap nhat di liéu; dong thai cho phép khai thac dir liéu tryc tuyén phuc vu cho muc dich
Iap bado cdo, nghién cfu khoa hoc, va mét sé cong tac khac.
Tu khéa: Chiéu sang cong cong, SU dung nang lugng hiéu qua, Cong cu quan ly, Tiéu thu néng lugng
ABSTRACT.
Urban public lighting, also referred to as urban lighting, requires close monitoring of energy consumption to align with
the National Energy Efficiency Program (VNEEP). However, the effectiveness of monitoring and managing energy
consumption in this field is not really effective. The lack of consistent management practices and tools across localities
makes collecting and consolidating urban lighting data difficult, an important prerequisite for developing smart urban
infrastructure nationwide. Based on data collected from real contexts of urban lighting systems: (1) planning, design, and
installation; (2) energy consumption data; and (3) energy management systems and tools deployed locally. This article
proposes a standardized energy consumption management tool that can be widely adopted across all urban areas. The
tool not only assists the government in monitoring energy use through consistent metrics and databases, but also enables
regular data updates. Additionally, it facilitates online access to lighting data for reporting, research, and other purposes.
Key word: Public lighting, Energy efficiency, Management tool, Energy consumption
Nguyén Hoang Minh Vii"!, Nguyén Lé Duy Ludn™', Nguyén Anh Triét.
*Email: vu.nguyenhoangminh@uah.edu.vn, Tel: (+84) 903 676968
“Email: luan.nguyenleduy@uah.edu.vn, Tel: (+84) 906 998898
Email: triet.nguyenanh@uah.edu.vn
" Pai hoc Kién trac Thanh phé H6 Chi Minh.

1. GIGI THIEU CHUNG

T6c do do thi héa nhanh chong tai Viét Nam trong ba thap
ky vira qua kéo theo sy tang trudng manh mé vé nhu cau
nang lugng dé dap Ung cac chi tiéu phat trién kinh t& - x&
héi ctia dé thi. Trong qua trinh phat trién dé, hé théng chiéu
sang céng cdng la mot trong nhitng hé théng ha tang ky
thuat thiét yéu dam bao cho su phat trién an toan, bén
viing, va hiéu qua clia do thi.

Trong b6i canh hé thong chiéu sang cdng cdng ngay cang
tang trudng vé quy mo, sé lugng, va nhu cadu cdng nghé do
su phat trién cta do thj va khoa hoc ky thuat, nhu cau nang
lugng cung cap cho hé théng chiéu sang cong cdng ciing
tang 1én dang ké. Su tang trudng nay dan dén mét s van
dé dang phai quan tdm: (1) hé thdng chiéu sang cong cong
trai qua nhiéu giai doan phat trién cta dé thj va khoa hoc
cdng nghé, nén viéc lap dat cdng nghé trudc va cdng nghé
sau, ching loai trudc va ching loai sau c6 thé dan dén
khéng tuong thich vé mat ky thuat va diéu khién; (2) Su
tang trudng vé quy mo lam cho hé théng ngay cang md
rong, sé lugng thiét bi ngay cang I4n, nhiéu chung loai
khién cho viéc quan ly dit liéu ngay cang phtec tap; (3) Su

tang trudng vé sé lugng néu khdng dugc ki€ém soat vé mat
hiéu suat va chat lugng sé gay ra lang phi nang lugng, dan
dén lang phi ngan sach va tai nguyén quéc gia; va (4) Su
tang trudng vé nhu cau céng nghé c6 thé gay ra ap luc 16n
cho ngén sach quéc gia vi hau hét cong nghé déu cé gia
thanh rat cao. Mac du vay, xu hudng phat trién hé théng
chiéu sang céng cong trong db thi la xu hudng bat budc.

Tai hoi nghi thugng dinh clia cac nha lanh dao trong khuén
khé héi nghi Lién Hiép Quéc vé bién déi khi hau lan tha 26
(COP26), Viét Nam da cam két muc tiéu giam phat thai rong
bang 0 vao nam 2050. Day 14 cam két manh mé, thé hién
sy quyét tdm clia Viét Nam trong viéc iing phé véi bién déi
khi hau, déng goép cho nd luc toan cau vé cat gidm phat
thai khi nha kinh. Tai Viét Nam, tiéu thu nang lugng trong
chiéu sang cong céng dugc dé cap dén trong Nghi dinh
79/2009/ND-CP ngay 28/09/2009 cua Chinh phu vé quan
ly chiéu sdng d6 thi va Quyét dinh s6 1874/Qb-TTg ngay
11 thang 10 nam 2010 cha Thu tuéng Chinh pht Quyét
dinh phé duyét dinh huéng phét trién chi€u sang do thj Viét
Nam dén nam 2025, dugc ciing cé tinh thuc thi bang Quyét
dinh s6 280/QDb-TTg ngay 13 thang 03 nam 2019 clta Thua
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tudng Chinh phu phé duyét Chuang trinh muc tiéu quoc
gia vé st dung nang lugng tiét kiém va hiéu qua giai doan
2019 - 2030 va Nghi quyét 55-NQ/TW ngay 11 thang 02
nam 2020 vé Pinh hudng chién lyc phat trién nang lugng
quéc gia cda Viét Nam dén nam 2030, tam nhin dén nam
2050. Tuy nhién, sau 13 nam thi cac muc tiéu dugc néu ra
trong Quyét dinh s6 1874/Qb-TTg déu chua dat dugc nhu
mong mudén. M6t s6 nguyén nhan cé thé chi ra bao gom:
(1) Thi€u quy hoach téng thé vé chiéu sang cdng cong; (2)
Thiéu hé thong cg s dif liéu vé chiéu sang cong cong; (3)
Quy chuén, tiéu chuan ky thuat chua déng bé va chua dam
bao tinh thyc thi; va (4) Nhan thic chua day dd cda xa héi
vé vai tro clia chiéu sang cdng cdng. Trong s6 cac nguyén
nhan dugc néu, cd s& dir liéu 13 yéu t8 quan trong nhat dé
dam bao cac nguyén nhén con lai dugc diéu chinh. Hién
nay, dif liéu dudc thu thap va luu tri tai cac dia phudng bao
goém: (1) D liéu vé quy hoach chiéu sang dugc kém theo
trong cac ho so quy hoach chi tiét xdy dung do thj; (2) DI
liéu vé dau tu xdy dung cdng trinh chiéu sang céng cong;
(3) HO sa thiét ké cac giai doan va nghiém thu coéng trinh
chiéu sdng cong cdng; (4) D liéu vé thiét bi den chiéu sang
va thiét bi ho trg; (5) D{ liéu vé tiéu thu ning lugng clia hé
théng; va (6) Cac dir liéu lién quan khac. Cac dir liéu nay
khong dugc luu trir tap trung bdi cing mot cd quan, hoac
dugc luu tri trén mét nén tang di liéu sé thong nhét. Thuc
trang nay gdy nhiéu khé khan cho cong tac nghién clu
khoa hoc, quan ly va van hanh hé théng. Tuy nhién cac
nghién ciu vé ca s& dit liéu tap trung van chua dugc trién
khai rong rai.

Trong nghién cltu nay, dit liéu hién trang vé quan ly nang
lugng tiéu thu chiéu sang tai mot s6 dé thi dac trung tai
Viét Nam dugc thu thap, nghién cu va phan tich. TU do,
dé xuat xay dung mot khung cd s& dir liéu chung nhat, két
hop gilta cac mau di liéu thu thap dugc, cling nhung céc
két qua nghién cltu vé xay dung cu trdc dit liéu nham quan
Iy hiéu qua han. Cudi cung, nghién clu gidi thiéu moét cong
cu quan ly cg s@ dir liéu vé tiéu thu nang lugng trong chiéu
sang cong cong tap trung, cho phép thuc hién cac béo cao,
théng ké, phan tich nhanh chéng, thuan Igi.

2. TONG QUAN VE QUAN LY TIEU THU NANG LUGNG
TRONG CHIEU SANG CONG CONG

Tién bd khoa hoc ky thuét trong linh vyc chiéu sang ndi
chung, va chiéu sang dé thi néi riéng; cung vdi chién lugc
gidm sat, quan ly, quy hoach hiéu qua trong nhirng nam
vUa qua da dan cai thién hiéu qua st dung nang lugng
trong linh vyc chiéu sang; déng thGi ma ra nhitng co hoi
tich hgp cong nghé mdi trong linh vuc nay. Trudc xu thé
chuyén dich tir mé hinh dé thj truyén thdng sang mé hinh
do thi thong minh, nhiéu qudc gia da cé chién lugc quy
hoach va quan ly hiéu qua muc tiéu thu nang lugng trong
hé théng chiéu sang doé thi. Nam 2016, Cong hoa Armenia
da hoan thanh d6 an quy hoach xanh hda hé théng chiéu
sang do thi dudi su hé trg clia Co quan phat trién Lién hiép
qudc (UNDP). Trong dy &n nay, bay phuang phap thu thap
va phan tich di liéu da dugc (ng dung dé xay dung hé
théng ca s& di liéu tiéu thy nang lugng hé théng chiéu
sang do thi cta 13 thanh phé ctia Armenia. Sau 29 thang
lam viéc, Armenia da xay dung dudc toan bo co s& dit liéu

va hoan thanh d6 an quy hoach téng thé vé chiéu sang
xanh trong cac thanh phé thi diém, trong do6 dé xuat cu thé
phuong an cai tién, thay thé, van hanh, bao tri hé théng [1].
Tai Israel, Michael va Yahel da xay dung mé hinh Iap trinh
toan hoc két hgp véi mé hinh dit liéu théng tin dé thiét 1ap
cd s& dir liéu vé chiéu sang doé thi clia toan bd cac thanh
pho trén ca nudc. Dy an dugc thuc hién véi muc tiéu thiét
lap mét cong cu hd trg ban hanh quyét dinh vé cét giam
tiéu thu dién trong cac hé théng chiéu sang dé thj [2]. Mot
s6 mo hinh quan ly tiéu thu nang lugng trong chiéu sang
dé thj khac c6 thé tham khao trong [3], [4], [5]. Diém chung
cla cac mo hinh va cong cu néu trén bao gom: (1) déu dugc
xay dung trén cd sd thu thap va phan tich dit liéu hién trang
dé tim dugc diém chung vé mau dit liéu, d6 phan giai dit
liéu, va phuang phap luu trir di liéu; (2) cong cu thu thap
dir liéu bao gom: bang khao sat cac thdng sé clia hé théng
chiéu sang, do ludng tai chd, va thu thap dit liéu qua cd s&
dr liéu cla doi tac thi ba; va (3) tat cd cac cong cu déu
phuc vu cho nhu cau m6 hinh héa chinh xac hé théng chiéu
sang do6 thj dé kiém soat hiéu qua muc tiéu thu nang lugng
cla hé théng, t6i vu hda hé théng, dinh hudng hiéu qua
cho cdng tac Iap quy hoach va quan ly hé théng chiéu sang
do thij cua dia phuaong.

Vé phia nha san xuét, hau hét cac nha san xuat thiét bj chiéu
sang déu da xay dung chién lugc va giai phap thu thap cg
s& dit liéu vé thiét bj do don vi minh san xuat. Co s& dit liéu
nay phuc vu cho nhu cau kiém soéat thiét bj, quan ly nhu cau
thi truong, va xay dung chién lugc canh tranh gitta cac nha
san xuat vgi nhau. Philips da ¢'ng dung nén tang quan ly
CityTouch & hau hét cac thanh phé 16n trén thé gidi nhu
Luan Bon (Vuong quéc Anh), Buenos Aires (Argentina), Rio
de Janeiro (Brazil), Los Angeles (Hoa Ky), v.v... d€ thu thap
dit liéu va diéu khién thiét bj tir xa. Telensa phat trién nén
tang khéng day va hé théng quan ly trung tdm PLANet dé
quan ly va thu thap di liéu ha tang chiéu sang tai cac do
thi 1&n trén thé gidi. Silver Spring trién khai hé théng thu
thap va gidm sat dir liéu thédng minh cta ho thong qua nén
tang khéng day Streetlight.Vision dé ki€ém soat toan bd ludi
chiéu sang ma ho quan Iy & Chau Au va Chau A. Osram (ing
dung nén tang Street Lighting Control dé thu thap di liéu
va diéu khién ti xa hé théng chiéu sang cta nhiéu thanh
phé trén thé gidi, trong dé cé Milan (Y). Cisco gidi thiéu giai
phép két néi chiéu sang thong minh goi la mang ludi chiéu
sang cam bién, trong d6 két hgp thuat toan diéu khién,
thuat todn két néi da bac, va cdm bién nGt tai thiét bi dé
quén ly va diéu khién cac hé théng chiéu sang. Hé théng
nay con c6 thé thu thap dugc dir liéu lién quan dén méi
trudng (nhu dé 8m, ndng doé khi COz, néng dé khi Oy,...)
ngay tai den chiéu sang. Hé thong nay dugc danh gié rat
cao & Amsterdam (Ha Lan) va Nice (Phap) [6].

Tai Viét Nam, VNEEP dudgc trién khai tir ndm 2006 da tao
dudc nhitng chuyén bién dang ké vé nhan thiic, ca s& phap
ly va nhitng hiéu qua dang ghi nhan vé hiéu qua s dung
nang lugng trong chiéu sang doé thi. Nhiéu du an, chuang
trinh nadng cao hiéu qua st dung nang lugng trong linh vuc
chiéu sang d6 thi da dugc trién khai va ap dung trén ca
nudc nhu: chiéu sang cdng cdng st dung nang lugng hiéu
qua tai Viét Nam (VEEPL), thanh phé thong minh va hiéu
qua nang lugng (SEECP), dao tao chiéu sang thng minh va



tang cudng hiéu qua nang lugng hé théng chiéu sang
(DESL), v.v... Piém chung cua tat ca cac du an nay la tap
trung nghién ctu, ap dung cdng nghé chiéu sang mdi, cong
nghé diéu khién va quan ly van hanh hién dai tich hgp giam
sat da chic nadng dé ki€ém soat t6t hon dién ndng tiéu thu
cla cac hé théng chiéu sang céng cdng; déng thai cung
cap nhiéu tién ich da dung hon cho hoat déng clia do thi.
M&i du &n déu udc lugng sé cat giam dén 80% dién nang
tiéu thu so v&i muc tiéu thu hién tai. Tuy nhién, cac nghién
clfu vé cd s dif liéu va cong cu quan ly tiéu thu ndng lugng
cho hé théng chiéu sang d6 thj van chua dugc trién khai
réng rai. Nam 2011, nghién cu "xay dung cc s& dir liéu
chiéu sang do6 thi phuc vu quan ly Nha nudc — giai doan 2"
dugc thuc hién dé diéu tra, phan tich va xay dung hé théng
cd s@ dir liéu cho 32 do thj dai dién cho cac vung, mién trén
ca nudc. Trong nghién cltu nay, hién trang cla cac hé théng
chiéu sang doé thi dugc thu thap va danh gia thong qua
nhitng tiéu chi chung nhu két cau ha tang ludi dién chiéu
sang, loai dén sir dung, phuong thirc diéu khién chiéu sang,
khoang céch lap dat dén, v.v... TU do, nghién clru xay dung
hé théng phan mém trén nén tang SQL server 2010 va
Visual Studio 2008 c6 kha nang cap nhat lién tuc d liéu tu
cac don vi quan ly chiéu sang d6 thi, hd trg cac don vi nay
cap nhat, chinh slra dit liéu truc tuyén mét cach hiéu qua va
nhanh chéng [7]. M6t s6 dr liéu vé chiéu sang dé thi khac
tai Viét Nam dugc nghién cliu, t8ng hgp, trinh bay va phan
bién trong [8]. TUr d6 d&n nay, van chua ghi nhan dugc thém
nghién cltu hodc du an nao khac lién quan dén linh vuc nay.
3. XAY DUNG CO SO DU LIEU HIEN TRANG HE THONG
CHIEU SANG CONG CONG TAI MOT SO TiNH, THANH
PIEN HINH G VIET NAM
DE xay dung mot cdng cu quan ly tiéu thu ndng lugng cho
hé théng chiéu sang do thi tai Viét Nam, di liéu vé hé théng
va d@ liéu tiéu thu nang lugng dinh ky tai Can Tho, Nha
Trang, va Ba Nang dugc thu thap, nghién cliu, va phan tich
dé tim ra cac diém tuang déng vé di liéu va cac diém
chung trong quan ly va luu trf cd sé d liéu. DT liéu dugc
thu thap bang nhiéu phuong phap: thu thap truc tiép tai co
quan quan ly nha nudc va cac don vi lién quan; khao sat
thyc dia, ghi hinh va phan tich; khai thac tur hé théng thong
tin dia ly (GIS); ké thlra df liéu thu thap dugc tir cac nghién
clu trudc. DU liéu sau khi dugc phan tich tiép tuc dudc
phan loai trén cd s& nhu cau quan ly va khai thac thuc té tai
dia phuong va cla cd quan quan ly chuyén nganh.

3.1. Dir liéu hién trang tai Thanh phé Can Tho

D liéu lién quan dén chiéu sang dé thj thu thap dugc ti

thanh phé Can Tho bao gém:

— Quyét dinh sé 27/2013/Qb-UBND ngay 12 thang 12
nadm 2013 caa Uy ban nhan dan thanh phé ban hanh
Quy dinh phan cap quan ly chiéu sang doé thj va cac
hoat dong lién quan dén chiéu sang do thi;

— Quyét dinh s6 509/QD-UBND ngay 28 thang 02 nam
2018 ctia Uy ban nhan dan thanh phé phé duyét
Chuang trinh s&f dung nang lugng tiét kiém va hiéu qua
trén dia ban thanh phé Can Tho giai doan 2018-2020;

— Quyét dinh s6 3183/Qb-UBND ngay 05 thang 12 nam
2018 ctia Uy ban nhan dan thanh phé phé duyét Quy
hoach Chiéu sang dé thi thanh phé Can Tho dén nam
2030, tdm nhin dén nam 2050;

— K& hoach sé 66/KH-UBND ngay 22 thang 3 nam 2021
ctia UBND thanh phg vé viéc thyc hién Chuang trinh
quéc gia vé st dung nang lugng tiét kiém va hiéu qua
trén dia ban thanh phé Céan Tho giai doan 2021-2030;

— Hién trang chiéu sang quan, huyén trén dia ban thanh
pho Can Tha, trong dé bao gom cac théng tin nhu sau:
e Quan Ninh Kiéu, Binh Thlly va © Mén: chling loai

tru dén, loai dén, t8ng chi phi dién nang tiéu thy;

® Huyén Vinh Thanh, C& Dd: chliing loai dén, sé lugng,
cdng suat den, sé lugng ta va dién nang tiéu thy;

e Huyén Thdi Lai: dit liéu cta 21 tuyén chiéu sang bao
gom loai try, chiéu cao, sé lugng try, sé lugng dén;

e Huyén Phong Dién: dit liéu clia 24 tuyén chiéu sang
bao gém chiing loai, cdng suat va sé lugng dén, loai
try, s6 lugng try, dién nang tiéu thu trén tuyén;

e QuanThét N&t: dir liéu clia 24 tuyén chiéu séng bao
goém chiing loai, cdng suét va sé lugng dén, loai tru
va s6 lugng try, ching loai cép;

e Khéng thu thap dugc dit liéu vé dién nang tiéu thu
hang thang tai tu.

3.2. Dir liéu hién trang tai Thanh phé Nha Trang

D liéu khéo sat tai Thanh phé Nha Trang tuong déi day

du, bao gém: théng s8 ting diém dén, sé lugng ta dién

chiéu sang va tl dién diéu khién, khéi lugng vat tu hé théng
chiéu sang va di liéu tiéu thu chi tiét clia khu vuc phia Bac,
phia Nam, phia Tay va khu vuc trung tdm Thanh phé Nha

Trang. Cac thong tin chinh bao gom:

— C6 401 mé tram va cdng suat trung binh tinh trén moi
tram 13 32.321 kWh/thang tinh tir thang 11/2021 dén
thang 11/2022;

— Hé théng chiéu sang phia Bac Thanh phé gom 231 tu
chiéu sang, diéu khién 3741 tru chiéu sang vdi 7.683
deén; Hé thdng chiéu sang phia Nam, phia Tay va khu
vyc trung tdm Thanh phé gom 502 tu chiéu sang, diéu
khién 22.738 tru chiéu sang vdi 25.391 dén. Téng cdng
833 t0 chiéu sang, 26.479 tru chiéu sang vai 33.074 den.

— Hé théng chiéu sang cta Thanh phé Nha Trang st dung
mang dién 3 pha 4 day déi vdi cac den c6 cong suat 16n
hon 150W va mang dién 1 pha 2 day déi véi dén co
cdng suat dudi 150W.

3.3. Dif liéu hién trang tai Thanh phé Pa Nang

D{ liéu khao sat tai Thanh phé Da Nang bao géom:

— Quyét dinh s6 1314/Qb-UBND ngay 26 thang 3 nam
2019 ctia Uy ban nhan dan thanh phé vé viéc Phé duyét
Quy hoach chiéu sang d6 thj thanh phé Ba Néng dén
nam 2030, tam nhin dén nam 2050;

—  Quyét dinh 4335/QD-UBND ngay 08 thang 8 ndm 2017
vé viéc Phé duyét Chuang trinh phat trién hé théng dién
chiéu sang cong cong thanh phé Pa Nang dén nam
2020, tdm nhin 2030;

— Bdo cao s6 07/BC-CSCCPN ngay 08 thang 02 nam 2022
Téng hop ludi dién chiéu sang cdng cdng thanh phé Pa
N&ng (tinh dén 31 thang 1 ndm 2021).

— Ho s tién dién chiéu sang nam 2021 va 2022, gém
bang ké ndi dung thanh toan/tam Uing tai cac quan Lién
Chiéu, Hai Chau, C&m L&, Son Tra, Thanh Khé, Hoa Vang.

D{ liéu thu thap dugc tir Thanh phé Da N&ng tuong déi tap

trung, rd rang nén thuan tién cho cdng tac x{ ly so liéu.



3.4. Panh gia va phan tich dir liéu hién trang

Tu dir liéu thu thap dugc tur cac thanh phé trén, mot s6

nhan xét va danh gia dugc néu ra nhu sau:

— D liéu tai méi dia phuang tuang déi day du, dap tng
dudc nhu cdu quan ly tai dia phuong;

— DU liéu khéng déng nhat vé cau trdc, hinh thic, dinh
dang, gay kho khan cho viéc t6ng hgp, d6i sanh gitta
cac dia phuang vdi nhau;

— D0 phan giai cua dir liéu khdng déng bé do nhu céu,
pham vi va phan cip quan ly cia méi dia phuong la
khac nhau;

— Phuadng phap luu trit va cong cu quan ly khac nhau &
méi dia phuang, gan nhu khéng thé tim dugc sy théng
nhat gilta cac dia phuaong véi nhau.

TU d6, nghién clru dat ra yéu cau phai chuan héa co s& dir

liéu gilta cac thanh phé theo mot dinh dang, hinh thic, va

do phan giai chung. Phuong phap phan tich va xt ly dir liéu
tha cong két hgp phan tich tu déng bang R dugc dé xuat
dé xt ly dir liéu véi cac nguyén tac:

— Khéng thé hién théng tin vé di liéu tiéu thu theo tru va
chuing loai dén ma thé hién theo dia chi tram hoac khu
vuyc quan ly;

— D liéu veé tiéu thu tai tram hoac khu vuc quan ly dugc
st dung 1am di liéu chudn, dién nang tiéu thu trén cac
tuyén hodc diém sang dudc ndi suy theo ham néi suy
va st dung cac ham phén phai chuin theo ty 1§

— Tén cua tram dudgc ldy theo dia chi tram, néu khong c6
dia chi tram thi s& 13y theo tén cla tuyén chiéu sang dé
chuan hoa tén tram;

— Chiéu cao try dén va chung loai cap cdp ngudn dugc
gia dinh la giéng nhau theo tiéu chudn vé quy hoach
do thi. Trong tuong lai, dir liéu nay dudc ky vong sé
dudc céc dia phuong cap nhat tryc ti€p 1én hé théng.

— Dai vdi cac khu vuc da c6 day du thong tin chi tiét vé
théng s8 dén va thong s van hanh, cé thé tinh toan
dién nang tiéu thu theo cong thitc (1), chi phi dién nang
tiéu thu dudgc tinh theo céng thurc (2):

Pama X h X N;

—_— M
1000

Cij = Ayj X 1,902 x 1,1 )

Ai=

Trong dd, Pamq la cOng suat dinh muc cta dén, [W]; h 13 thai
gian hoat ddéng cla dén, [gid], d6i vGi cac diém sang khéng
€6 thong tin vé thai gian hoat ddng thi 1dy trung binh bang
9 gid/ngay; N la s& dén lap dat trén ta chiéu sang tha i
[den]; C;; 1a chi phi dién nang (thanh tién) cla ta chiéu sang
thi i & thang thi j, [VND]; 4;; la dién nang tiéu thu cda td
chiéu sang thi i & thang thi j, [kWh]; 1,902 la dan gia tién
dién trung binh gia dinh da c6 xét dén du phong trugt gia,
[VNDB/kWh]; va 1,1 la hé s6 tinh thué VAT cua gia dién.

3. XAY DUNG KHUNG CO SO QUAN LY TIEU THU NANG
LUGNG CHIEU SANG CONG CONG TAI VIET NAM

3.1. M6 hinh céy ké thira

Duva vao két qua khao sat, danh gia va phan tich di liéu
hién trang, két hgp vdi cac két qua khoa hoc vé thiét ké ca
s3 d liéu, nghién clru dé xuat chudn héa co s& di liéu theo

mo hinh cay thira ké cac doi tugng (xem Hinh 1). Viéc thiét

lap md hinh cay thua ké dua trén cac cg sd va dé xuat sau:

— Cac dia phuong dang phan cap quan ly hé thong chiéu
sang do thi theo ranh gigi hanh chinh quan/huyén (nhu
TP. Cén Tha), hoac theo khu vyc (nhu TP. Nha Trang),
hodc quan ly tap trung tai trung tdm diéu khién (nhu
TP. Da N&ng). Do d6, dé dé dang déng bé dit liéu tu
dong trén giao dién cong cu vé sau thi can cho phép
ngudi dung dugc lua chon hinh thic quan ly theo ranh
gidi hanh chinh, khu vuc, hoac tap trung;

— S8 lugng diém sang trén cac tuyén la khac nhau, do dé
dé dam bao nguyén tic can bang cong suét trén cac
pha va dé thuan tién xay dung cac kich ban chiéu sang
tiét kitm nang lugng vé sau thi nghién clru dé xuat
chudn héa mang dién ha thé 3 pha 4 day cho méi tuyén
chiéu sang va phan pha cho dén trén méi tuyén, khéng
st dung mang dién mét pha;

— S6 lugng tuyén dudc diéu khién tai méi tu chiéu sang
la khac nhau, dao dong tur 1 dén 8 tuyén; cdng suat tiéu
thu trén méi tuyén sé khac nhau do chiéu dai vat ly va
do rong long dudng cua dudng giao thong khac nhau
dan dén s6 lugng dén trén méi tuyén c6 thé khac nhau.
Do dé, dé€ dam bao cac yéu cau vé kj thuat dién khi co
tich hgp truyén dan théng tin va thu thap di liéu, dé
xuat 13p dat thiét bj do dém trén méi tuyén. Thiét bi nay
6 thé 13 thiét bi do dém tir xa hodc do d&m thi cdng;

— Tu chiéu sang dugc cap ngudn ti mdt hodc nhiéu tram
bién ap cong cdng trong khu vuc, hodc dugc cung cap
truc ti€p tU tram bién ap chuyén dung cho chiéu sang.
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Hinh 1. M6 hinh cay thura ké cac déi tugng trong CSDL

— L3p dat thiét bi do dém cap 2 tai mbi tram bién ap dé
thu thap dir liéu tiéu thu tir cac tu chiéu sdng, dya vao
dé6 cé thé kiém soat dudc téng tn that cong suat trén
dudng ngudn tur tram bién &p dén cac tl chiéu sang;

— D&ivdi dia phuong khdng Igi dé thiét ké quan ly va diéu
hanh mang lugi chiéu sang theo ranh gidi hanh chinh
do quy hoach mang Iudi giao thdng khéng thuan Igi
(dac biét la khu vuc Tay Nam BO véi dac thu dudng
séng, kénh, rach hoac khu vuc mién ndi Déng Bac Bo,
Tay Bac B9, khu vuc Tay Nguyén véi dac thu phan bé
dan cu rai rac va dudng giao théng két néi cac khu dan
cu dai bat budc phai phan chia mét tuyén chiéu sang



thanh nhiéu doan dé thuan tién quan ly) thi co thé thiét
ké tram chiéu sang cua khu vuc hodc quan ly va van
hanh hé théng chiéu sang theo khu vuc (nhu trudng
hgp cta TP. Nha Trang). Luc nay, c¢é thé lap dat thiét bj
do dém cap 1 tai tram diéu khién tap trung.
M& hinh phuc vu cho viéc tai cau trac dir liéu cé sén tir cac
dia phuong. Thiét ké cau trdc ca s& dir liéu la qua trinh mo
hinh héa nham chuyén déi cac d&i tugng ti thé gidi thuc
sang cac bang trong hé théng co s& dir liéu dap Ung cac
yéu cau luu trit va khai thac dit liéu. Trong d6: (1) Con ngudi
la d6i tugng tham gia vao hé théng, dé xac dinh cac dit liéu
can luu tr, can khai thac; (2) Tai liéu — dir liéu la d6i tugng
can luu trit va khai thac; va (3) Co s& vat chat la doi tugng
vat chat can quan ly. Do do, hai thanh phan quan trong cua
khung cg s& di liéu sé bao gom: (1) Danh sach cac doi
tugng va thudc tinh clia chlng; va (2) So d6 trao déi dit liéu:
bao gom méi lién hé cta nhiing bang di liéu vdi nhau.
3.2. Thiét 1ap danh sach cac d6i tugng quan ly
Tu phan tich vé doi tugng va cac I8p ké thua, khung co s&
quan ly dugc dé xuat sé thiét 1ap danh sach cac déi tugng
can dugc quan ly va dugc dinh danh bdi cac khda chinh id.
M@&i quan hé gitra cac déi tugng dudgc xac dinh thong qua
cac két ndi va cac dit liéu can dugc theo dai.
(a) Béi tugng ngudi dung
Day la d6i tugng diing d€ quan ly ngudi diing truy cép vao
hé théng.
user id

Khda chinh. Dinh danh tai khoan

user_name Khoa ngoai. Binh danh, dung lam tén

dang nhap.

password

Mat khdu dang nhép tai khoan

date_created Ngay tao tai khoan

date_updated Ngay cip nhat théng tin tai khoan

email Dia chi email dung dé gui théng béo.

is_manager Boolean. Xac dinh tai khoan B& hay
khéng (néu khéng la loai tai khoan Dia
phuong)

(b) BGi tugng khu vuc

Pay I3 d&i tugng ding dé quan ly cac khu vuc ctia mét dia
phuang.

tu_id Khoa ngoai. Dinh danh td.
tram id  Khéa ngoai. Binh danh tram.
ten Khoa ngoai. Tén khu vuc (cap con cla Dia

phuong).

(c) Béi tugng tram

Day la d8i tugng dung dé quan ly cac tram trong mét khu

vUcC.
tram_id

Khoa chinh. Dinh danh tram.

khu_vuc_id  Khoa ngoai. Khu vuc dat tram.

ten_tram Khoéa ngoai. Thé hién tén tram.

dia_chi Dia chi ctia tram.

(d) Doi tugng tu
Day la déi tugng dung dé quan ly céc td trong mét tram.

tu_id Khéa ngoai. Dinh danh ta.

tram_id  Khéa ngoai. Tram l3p dat tu.
ten Khoéa ngoai. Thé hién tén cua tu.
cong_to M3 thiét bi cong-ta lap tai ta.

(e) Béi tugng tru
Day la d6i tugng dung dé quan ly cac tru két néi vao mét
ta.

tru_id Khoa ngoai. Dinh danh tru.

tu_id Khoda ngoai. Dinh danh ti ma tru két ndi.
so_luong  S§|ugng tru dén

loai_tru | oajtry, kiéu tru.

tiep dia  Try c6 ti€p dia hay khong.

chieu_cao  Chjéu cao cua tru dén

day Daoi dai day cla tru den.

can_den D3c diém. C6 can dén hay khéng c6

(f) BGi tugng bo dén
Day la d6i tugng dung dé quan ly cac dén dugc gan vao
mot tru tru.

bo_den_id Khéa chinh. Binh danh b6 dén.
tru_id Khoa ngoai. Dinh tru ma b6 dén |ap vao.
loai_den

Loai dén lap trén tru.

so_luong bo 5§ |ugng bd dén trén mét tru

cong_suat Cong suat den

(g) Dién nang tiéu thu
Day la dai tugng dung dé quan ly nang lugng tiéu thu dugc
ghi nhan tai ta.

dien_nang_tieu_thu_ id Khda chinh.

tu_id Khéa ngoai.

cong_suat Cong suat tiéu thu

ngay_do Thé hién ngay do dac dién
nang tiéu thu

3.3. Thiét lap so d6 trao dai dir liéu

Qué trinh trao déi dit liéu gilta cac ddi tugng quan ly dugc
mo hinh hoéa theo so do6 sau:
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Hinh 2. So d6 trao d&i di liéu gilta cac ddi tugng quan ly
4. XAY DUNG CONG CU QUAN LY TIEU THU NANG
LUGNG TRONG CHIEU SANG CONG CONG

4.1. GiGi thiéu cong cu

Trang web quanlychieusang.vn dugc xdy dung dé hé trg
quan ly tiéu thu nang lugng chiéu sang cong cdng tai Viét
Nam mét cach chi tiét, truc quan. Cong cu cho phép cac dia
phuong cép nhat dit liéu dinh ky 1én ca s& dir liéu chung.
T d6, cac ca quan chiic nang, hay chinh dia phuong, c6
thé theo ddi mitc do tiéu thu dua vao viéc khai thac cac dir
liéu da dugc cap nhat dudi dang cac biéu do di liéu; dong
thdi hé trg cdng tac béo cao, théng ké.

Cong cu dudc chia lam 2 loai tai khoan: (1) tai khoan bia
phuong dugc cdp cho cac dia phuong nham muc dich cép
nhat va khai thac di liéu tai dia phuang; va (2) tai khoan B6
cho phép khai thac dir liéu cla tat ca cac dia phuang co
trén hé théng.

4.2. Thiét ké phucng thirc cap nhat dix liéu

Hé théng cho phép tai khoan ngudi dung tai lIén cac tap tin
(file) dusi dinh dang bang tinh (excel) theo mau da dudc
chudn héa. Sau khi tp tin dugc tai Ién hé théng, hé théng
s& quét dé kiém tra sy tuong thich cla di liéu trén tap tin
vdi cac ngan cd s3 dif liéu da dugc thiét k& san trudc khi
sao chép va dua vao ngan cd s& di liéu phu hgp. Dyua vao
mic dé cap nhat, hé thdng sé hé trg hai loai dif liéu can
cép nhat tugng (ing v&i hai mau bang tinh khac nhau: (1)
Bang tinh di liéu thiét bi chiéu sang: chlra cac thong tin vé
s6 lugng bo den, try dén da dugc phan chia vé cac ta diéu
khién; (2) Bang tinh tiéu thu: chlra cac théng tin vé cong
suat tiéu thy, dién nang tiéu thy, thai gian do va thanh tién
dién nang tiéu thu cla tiing tu diéu khién.

4.3. So d6 trang web

Sa dd trang web dugc thé hién & Hinh 3.

4.4. Ngon ngir lap trinh va cac framework

(@) Ngbn ng lap trinh Javascript

JavaScript 1a ngén ng( l4p trinh dugc nha phat trién si
dung dé tao trang web tuong tac va 1a mét trong nhiing
cdng nghé cbt 16i cua World Wide Web. JavaScript cho
phép giao dién cua céng cu linh hoat hon, c6 kha nang
phan hoi tuong tac clia ngudi dung va thay déi bé cuc ndi

dung théng qua cac thu vién, cach thic lap trinh va ngon
ng{ riéng. JavaScript cé thé dugc chén vao bat ky trang
web nao véi kha nang tuong thich cao, khéng phu thudc
vao nén tang nén thuan tién dé nhing céng cu nay vao
trang web chung clia cd quan quan ly nha nudc vé sau.
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ly tiéu thu ndng lugng trong chiéu sang cdng cong
(b) Ngon ngir lap trinh Python
Python la mét ngon ngi 1ap trinh bac cao cho cac muc dich
lap trinh da nang, Python dugdc st dung trong cong cu nay
dé xur ly dr liéu ban dau, dam bao di liéu thé sau quét sé
dudc dua vao ding ngan g s dif liéu da dugc dinh san.
(c) Framework React
React la moét thu vién JavaScript s&f dung mo hinh virtual
DOM dé xay dung giao dién ngudi dung déng trén web.
(d) Framework Django
Django la mét ma ngudn md mién phi dua trén Python
Framework, theo kién tric mé hinh (model) - mau
(template) - khung nhin (view) (MTV). Django dugc st dung
dé xay dung chlic nang dang nhap, dang ky va dang xuat
clia website.
(e) Module Pandas
Pandas la mot thu vién ma nguén md dudc viét bang
Python danh cho phén tich va x{ ly dir liéu. Pandas cung
cé&p hai ki€u d liéu manh mé&, DataFrame va Series, giup
[am viéc v&i dit liéu cé cau tric (nhu dir liéu CSV, Excel, hodc
dit liéu tir co s& dit liéu SQL) trd nén dé dang va truc quan
han. VGi Pandas, viéc cac trang web can x( ly cac file Excel
c6 thé thuc dugc thuc hién dé dang hiéu qua hon véi
nhiéu thao tac di liéu nhu loc, sép xép, théng ké mo ta, va
bi€u dd hoa nhanh chéng va hiéu qua.
(f) FPT Cloud computing
FPT Cloud computing la moét nén tang dién toan dam may
thé& hé mdi, dugc dung trong cong cu nay dé luu tril, trao
déi va truy xuat di liéu.
4.5. Giao dién cong cu
Khi truy cap vao dudng dan quanlychieusang.vn, ngudi
dung sé dugc dan vao giao dién chinh nhu Hinh 4. Thuc



hién theo huéng dan cé san trén giao dién, ngudi dung sé
khai thac dugc mot so tinh nang cd ban cla cong cu nhu:
— Tai bang mau c6 dinh dang chuan cla dit liéu;

— Cap nhat dir liéy;

— Khai thac dit liéu;

—  Truy xuét bi€u dé d liéu dudi dang théng ké, mo t3;
— Vamot s6 tinh nang khac.

Hinh 4. Giao dién chinh cla cong cu

5. KET LUAN VA KIEN NGHI
Cong cu quan ly tiéu thu nang lugng trong chiéu sang cong
céng dugc dé xuat trong bai bao nay la mot san pham cda
nhiém vy nghién clu sé hda hé thong ha tang ky thuat
trong do thi, trong d6 yéu cau xdy dung mét nén tang ky
thuat hé trg quan ly tiéu thu cho hoat déng chiéu sang
cdng cong tai cac do thi. Dong thai thong qua nén tang nay
cho phép ngudi dung va ca quan quan ly nha nudc dé dang
khai thac va s dung di liéu cho cac muc dich bao céo,
nghién clru va cap nhat thong tin trong linh vuc tiéu thu
nang lugng cua chiéu sang cdng cdng. Xuat phat tu hai
thyc trang chinh: (1) Linh vuc chiéu sdng céng cdng chiém
xap xi 10% t8ng nang lugng tiéu thu toan cau nhung lai la
hoat dong thiét yéu clia do thj; (2) Viét Nam chua cé céng
cu quan ly théng nhat, dong bd, day du vé tiéu thu nang
lugng trong chiéu sang dé thi, viéc xay dung mét cdng cu
quan ly mai c6 thé quén ly ca s& dit liéu tap trung; cho phép
cap nhat di liéu hién trang khéng déng b, khéng théng
nhat hién nay Ién hé théng ma khéng phai thay déi dang
ké phuong thic luu trit truyén théng tai cac dia phuang; va
cho phép thuc hién cac bao cao, théng ké, phan tich nhanh
chéng, thuan Igi la mot yéu cau bat budc va kip thdi.

Trén cd s& do, cong cu dugc xay dung trong nghién clu

nay dua trén cac cg sd:

— Xay dyng cau trdc di liéu cta cong cu theo moé hinh
céy ké thira dé€ dam bao viéc xir ly di liéu hién trang 13
don gian nhat;

— SU dung cac ngdén nglr 1ap trinh va khung phéat trién
hién dai, don gian va chi phi thap dé tao ra giao dién
cla cong cu thuan tién nhat cho ngudi dung, dam bao
t&t ca cac ngudi dung déu cé thé tiép can va thao tac.

Uu diém clia céng cu la tinh ca ban, dan gian déi véi ngudi

dung, va khéng yéu cau phai thay déi dang ké cach thic

quan ly va luu trir di liéu hién hanh cla dia phuong. Ngudc

lai, nhugc di€ém cla cong cu cling chinh la tinh co ban va
don gian cla céng cu vi chua dam bao tinh bado mat, di
liéu luu trr trén dién toan dam may c6 thé bi xam nhép va
khai thac bat hgp phap. Do do, cac nghién cltu chuyén sau
vé cOng cu nay sé tap trung vao viéc hoan thién giao dién,
bé sung céc tinh ndng mdi (nhu chirc ndng méd phong hiéu
qua nang lugng clda phuang an chiéu sang vdi dir liéu da
dugc tich hgp san, chiric ndng phan viing di liéu theo linh
vuc, chlric nang loc tach dit liéu véi cac dinh dang mé réng,
chiic ndng thu thap di liéu tu xa, chic nang tu bao cédo va
lién két vGi cac co s& dir liéu khac, v.v...), va dam bao tinh
bao mat clia cdng cu.
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