TAP CHI TAM LY - GIAO DUC

PHAN TICH TON THAT PIEN NANG VA PE XUAT GIAI PHAP
TRONG HE THONG CUNG CAP PIEN CHO CONG TRINH DAN DUNG
THEO TIEU CHUAN VIET NAM

Luwu Thi Hing
Cao ding Lao Cai

Tom tit: Hiéu qud nang leong dang la mot trong nhitng wu tién hang dau trong thiét ké va vin hanh hé thong dién tai
cac cong trinh dan dung Mot trong nhitng vin d@é 16n anh hwéng dén hiéu sudt sir dung dién la ton that dién ndang - hién
twong xay ra phé bién nhieng thwong bi danh gid thap trong khdu thiét ké va thi cong Bai bao tdp trung phdn tich cac dang
t6n that dién ndang thwong gap, chi ra nguyen nhdn chii yéu trong hé thong cung cap dién cho cong trinh dan dung theo tiéu
chudn Viét Nam. Tir d6, tdc gid dé xudt nhitng gidi phdp ky thuat va qudn 1y nham t6i wu héa hé thong, gidam thiéu ton that,
ndng cao do tin cdy va tiet kiém chi phi van hanh. Cac dé xudt duwoc xdy dung trén co so thuc tien va tuan thu tiéu chuan
ky thudt TCVN, giiip ndng cao tinh itng dung trong trién khai thuec té.

Tir khoa: Ton that dién néng, hé thong cung cap dién, cong trinh dén dung, tiét kiém nang heong, t6i wu héa, TCVN 7447,

ANALYSIS OF POWER LOSSES AND PROPOSED SOLUTIONS
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ON VIETNAMESE STANDARDS
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Abstract: Energy efficiency is currently one of the top priorities in the design and operation of electrical systems in
residential buildings. One of the major factors affecting power usage efficiency is energy lossa common phenomenon that
is often underestimated during the design and construction stages. This paper focuses on analyzing common types of power
losses, identifying key causes within electrical supply systems for residential structures in accordance with Vietnamese
standards. Based on this analysis, the author proposes both technical and managerial solutions aimed at optimizing the
system, minimizing losses, improving reliability, and reducing operational costs. These proposals are grounded in practical
experience and are in compliance with the TCVN technical standards, thereby enhancing the applicability of the solutions
in real-world implementation.
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I. DAT VAN PE

Trong cudc séng hién dai, cac cong trinh dan
dung nhu nha &, chung cu, tda nha van phong...
ngay cang duoc xdy dung nhiéu va c6 quy md
16n hon. Piéu nay kéo theo nhu cﬁu su dung dién
tang cao, doi hoi he thong cung cép dién phai hoat
dong 6n dinh, an toan va tiét kiém.

Mot vin dé phd bién nhung it duoc quan tim
dung mtc chinh 1a ton that dién nang. Nhimng mat
mat ndy xdy ra 4m tham trong qua trinh truyén
tai, phan phéi, va tiéu thu di¢n, lam tang hoa don
dién, giam hiéu suét str dung, tham chi giy néng
thiét bi va rat ngan tudi tho hé théng. Thuc té cho
thy, néu khong c6 giai phép thiét ké va van hanh
hop 1y, ton that dién ning c6 thé chiém ty 1 khong
nho trong téng luong dién tiéu thu cua cong trinh.

Tuy nhién, viéc khéc phuc ton that khong thé
chi dung lai & cam tinh. D6 phai la mdt qua trinh
phan tich, bam sat vao tiéu chuan k¥ thuat qudc
gia — cu thé 1a TCVN 7447, von quy dinh 16 cac
yéu cau vé thiét ké, lip dat va van hanh hé théng
cung cap dién trong cac cong trinh dan dung.
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Xuét phat tir thu:c tién giang day trong linh vuc
Iy thuyét cung cép dién, bai bao xay dung nhim
muc ti€u: phan tich céc yeu t6 gly ton that dién
ning trong hé théng cung cdp dién dan dung va
dé xuit cac giai phap kha thi, d& trién khai, phu
hop voi tiéu chuan Viét Nam — qua d6 dong gop
mot phﬁn vao viéc nang cao hi¢u qua sir dung di¢n
trong xa hoi hi¢n dai.

ILNQI DUNG NGHIEN CUU

2.1. Ton thét dién ning — Nhin tir goc d6 ky thuit

Tén that dién ning trong hé théng cung cép
dién 1a hién tuong khong thé tranh khoi, dic biét
trong cac cong trinh dan dung c6 quy mo 1on.
Toén that nay Xdy ra trong sudt qua trinh truyen
tai va phan phdi dién nang tir ngudn dén cac thiét bi
tiéu thu. Mac du c6 thé khong nhin thdy bang mat
thuong, nhung hé qua ctia nd lai rat 6 rang: hidu suat
str dung dién giam, chi phi tién dién ting va nguy co
qua tai hé thong ciing cao hon. Viéc nhan dién ding
cac nguyén nhan gay ra ton that 1a bude dau tién dé
tién toi toi wu hoa hé thdng cung cip dién.
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Mot trong nhimng nguyén nhan phd bién nhat
gy ton that k¥ thuat 1a do dién tro cua day dan.
Khi dong dién di qua day, mot phan ning luong s€
bi chuyén hoa thanh nhiét, gay ra hién tuong ton
hao cong suit theo cong thirc quen thudc P = 2R .
Néu day dan co tiét dién nho hodc kéo dai qua xa,
mirc ton that ndy s& cang 16n. Ngoai ra, & cac diém
dau ndi khong chuan k¥ thuat, tiép xuc khong tot
cling s€ lam tang dién trd va phat sinh nhiét, gop
phan 1am ton that nhiéu hon.

Cac thiét bi trong he théng nhu may bién ép,
aptomat cong tac o cam... cing gop phan vao
ton that dién nang. Trong do, may bién ap 14 thiét
bi dic biét can duge quan tam vi ching gay ra hai
loai ton that chinh: ton hao khong tai va ton hao
c6 tai (phy thudc vao dong dién va tai tiéu thy).
Néu sir dung bién 4p khong phu hop cong sut
hoac van hanh ngoai pham vi t6i uu, ton that s&
rat dang ké.

Ngoai ton that mang tinh ky thuat, hé théng
con c6 thé gap ton that phi ky thuat nhu: cac yéu
t6 nhu day dan bj 10 ri, mbi ndi kém, thiét bi tiéu
thu khong dat chuan tiét kiém dién, hodc tham
chi 1a tinh trang st dung dién khong kiém soat.
Nhitng yéu t nay khong chi gay ton that ning
luong ma con tiém 4n rii ro mat an toan dién.
Chinh vi vay, dé dam bao hé théng van hanh 6n
dinh va hiéu qua lau dai, can danh gia day du ca
khia canh k¥ thuat 1an thuc tién trong qua trinh
thiét ké va sir dung dién

Viéc d6i méi phuong phap giang day theo hudng
tich cuc khong chi gop phan tao hing tha cho hoc
sinh, sinh vién khi hoc cac mén 1y thuyét ma con
gop phan quan trong trong vi¢c hinh thanh va phat
trién cac ning luc thiét yéu nhu tu duy logic, ky
nang phan tich, giai quyét van dé, 1am viéc nhom —
nhiing yéu cu quan trong d6i véi nguoi lao dong
trong linh vuc k¥ thuét dién hién dai.

2.2. Phan tich theo tiéu chuin TCVN 7447

Tai Viét Nam, bd tiéu chudn TCVN 7447 —
tuong duong voi IEC 60364 cta qudc té, dong
vai tro trong thiét ké hé théng dién ha ap. Bo tiéu
chuan dua ra cac quy dinh vé an toan dién va dé
cap rd dén viéc lya chon thiét bi, thiét ké so d6 cap
dién, va quan trong hon ca 14 giam thiéu ton that
dién nang trong qua trinh sir dung.

Mot trong nhitng nguyén tic dugc TCVN 7447
nhan manh 1a dam bao chon dang tiét dién day
dan, phu hop véi dong tai va chiéu dai dudng day.
Néu day dan c6 tiét dién qua nho hodc khong dugc
tinh todn k¥ theo tai thuc té, ton that do dién tro s&
gia ting dang ké. Tiéu chuan ciing yéu cau kiém
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soat dién ap roi trong hé thong dé khong vuot qua
gidi han cho phép, nham dam bao cac thiét bi &
xa nguodn van nhan dugc dién 4p 6n dinh dé hoat
dong hiu qua.

Tiéu chuén con quy dinh vé viéc bd tri va bao
vé cac thiét bi trong mang dién. Diéu nay gitp
tranh qua tai, ngén mach va dam bao thiét bi 1am
viéc trong diéu kién tdi wu nhat. Pic biét, TCVN
7447 hudng dan rd vé cu tric hé thong ndi dat, hé
thong phan phdi (TN-S, TN- C...), cung nhu cach
bao vé chong dién giat va sy cd. Tét ca nhiing yéu
t6 nay, néu duoc trién khai dung, khong chi tang
do an toan ma con gop phan giam thiéu cic dang
t6n that khong mong muén trong mang dién.

Mot diém ndi bat khac trong tiéu chuan 1a
khuyen khich st dung thiét bi dién c6 kha nang
tiét k1em nang lugng va phu hop voi cong suit
thuce té. Didu nay vira gop phan bao vé méi truong,
vira gifip ngudi str dung tiét kiém chi phi van hanh
lau dai. Pbi vOi cac cong trinh lon hodc co yéu
cau dic biét vé quan 1y niang luong, tiéu chuan
cling dé cap dén viéc do ludng, theo ddi va kiém
soat hé thong dién thong qua cac thiét bi giam sat
chuyén dung.

Tom lai, TCVN 7447 khong chi 14 bo quy chuan
mang tinh phéap ly ma con la cong cu k¥ thuat hiru
ich, gitip cac k¥ su dién thiét ké hé théng mot cach
khoa hoc va hiéu qua. Khi ap dyng ding va day du
cac yéu cau trong tiéu chuan, hé théng cung cap
dién sé dat duoc su can bang gitra tinh an toan, d¢
bén va hiéu suat sir dung dién dé tir 46 gop phan
giam thiéu ton thit ning lvong mot cach bén viing
va toan dién trong cac cong trinh dan dung.

2.3. Pé xuit giai phap t6i vu héa

Sau khi phan tich cic nguyén nhan giy ton that
dién nang trong hé thong cung cap dién cho cong
trinh dan dung, c6 thé thay rang dé khic phuc hiéu
qua, can ap dung dong bod nhiéu giai phap — tir
khau thiét ké ban ddu dén thi cong, van hanh va
quan 1y. Viéc t6i uu hoa khong chi gitip tiét kiém
chi phi dién ning ma con kéo dai tudi tho thiét
bi, ndng cao dd an toan va dam bao h¢ théng van
hanh 6n dinh 1au dai.

Trudc hét, ngay tir giai doan thiét ké, can tinh
toan phu tai chinh xac va lya chon diy dan phu
hop v6i cong suat tiéu thy. Day dan phai dam bao
tiét dién di 16n dé giam dién tro, dic biét véi cac
tuyén truyén tai dai hodc phu tai 16n. Pong thoi,
can chia tai hop 1y gifta cac pha dé tranh mat can
bang dién ap - day la nguyén nhan kha phd blen
khién hé théng hoat dong kem hiéu qua va gdy ton
that nhiéu hon mic can thiét.
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Tiép theo 1a viéc bd tri hé théng cép dién mot
cach khoa hoc. Thay vi st dung so d6 cap dién
phtec tap, nén lya chon céu trac hop Iy nhu mang
hinh tia hodc mang vong c¢é kha ning cap dién
linh hoat va dé& quan ly. Can han ché téi da cac
diém ndi khong can thiét vi day 1a vi tri d& phat
sinh nhiét va ton that. Viéc lya chon thiét bi dong
cit, bao vé cling phai dua trén tiéu chuan k¥ thuat
va cong suét tai thuc té, khong nén lép dat thura
hodc thiéu din dén lang phi hodc nguy co qua tai.

Mot yéu t6 quan trong khong thé thiéu 1a s
dung thiét bi tiét kiém ning luong. Cac thiét bi
chiéu sang, diéu hoa, quat, may bom... nén chon
loai dat nhan nang lugng cao theo quy dinh cua
Bo Cong Thuong. Ngoai ra, viéc sir dung bién tan,
role nhiét, tu bu... cling s& gilp nang cao hiéu
suat van hanh cua he thong dién, giam tiéu thu
dién nang khong can thiét.

Trong qué trinh thi cong va lap dat, can tuan
thu dang k¥ thuat, ddam bdo cac m01 ndi chic
chan, tranh tinh trang day dan bi udn cong, giy
gap gy gia ting dién tro. Bén canh do, can dao
tao doi ngii k¥ thuat vién c6 kinh nghiém dé giam
thiéu sai sot va dam bao hé théng duogc lap dat
dung thiét ké, dung tiéu chuan.

Cudi cung, dé duy tri hiéu qua hé thong vé lau
dai, cong tac van hanh va bao tri dinh ky 1a diéu
bt budc. Nén thyc hién kiém tra, do dac dién trd
cach dién, dong ro, nhiét do thiét bi dinh ky dé kip
thoi phat hién nhimng diém ton thit bat thuong.
Ngoai ra, viéc ing dung cac phan mém mé phong
va hé théng giam sat ning lwong nhu ETAP,
SCADA hay EMS s¢ giup theo ddi tinh trang hoat
dong va dua ra canh bao sém khi co6 sy ¢ hodc

t6n hao vugt mirc cho phép.

IIL.KET LUAN

Toén that dién ning trong hé théng cung cip
dién cho cong trinh dan dung 1a van dé tuy khong
méi nhung lai ¢6 anh hudng 1au dai dén hiéu suat
str dung dién, chi phi van hanh va d6 6n dinh cua
toan hé théng. Qua qua trinh phan tich, co the
thay rang cac nguyén nhan gy t6n that chu yéu
xut phét tir viéc thiét ké chua t6i wu, vat tu khong
phu hop, cling nhu qua trinh thi cong va van hanh
chua dung ky thut. Néu khong duogc kiém soat
t6t, ton that nay s€ tich ty theo thoi gian va gay ra
lang phi dang ké.

Viéc ap dung tiéu chudn TCVN 7447 mot cach
nghiém tac déng vai tro rit quan trong trong viéc
nang cao hiéu qua hé thong Tiéu chuan nay cung
cAp mot nén tang rd rang dé cac ky su thlet ké, thi
cong va quan 1y hé théng dién co thé trién khai
cac giai phdp vira ddm bdo an toan vira hudng toi
muc tiéu tiét kiém ning lugng. Khi cac giai phap
ky thuat — nhu chon dung tiét dién day dan, bd
tri thiét bi hop 1y, str dung thiét bi tiét kiém dién
— duogc két hop v6i quan 1y thong minh, hiéu qua
cua hé théng s€ duoc nang cao 10 rét.

Tir nhitng phén tich va d& xuit néu trong bai,
c6 thé khang dinh rang viéc t6i vu hoa hé thong
cung cap dién khong chi 13 yéu cau vé& mat k§
thuat, ma con 1a huéng di tat yéu trong bdi canh
hién nay — khi chi phi nang lugng ngay cang tang
va yéu cdu vé cong trinh xanh, bén vilng ngay
cang cao. Py ciing 1a co hoi dé nhing nguoi
lam chuyén mén trong nganh dién ap dung kién
thire 1y thuyét vao thuc tién, tao ra gia tri thiét
thuc cho xa hoi.
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