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TOM TAT

Bai bdo so sdnh va phdn tich phwong phdp déanh gid riii ro thiét hai do sét giita tiéu chudn
IEC 62305-2 va tiéu chuan AS/ANZ 1768. Tw do, dé xuat phuong phép cai tién danh gié rui ro
thiét hai do sét trén co s& phuong phap tinh toan rui ro thi€t hai do sét dugc dé xuat bdi ti€u
chuan IEC 62305-2, co bo sung mot so tinh toan chi tiét hon dé xuat tue tiéu chuan AS/ANZ 1768
va yéu to che chan doc dwong day phan phoi d€ xuat tu tiéu chuan IEEE 1410.

Chwong trinh tinh todn rui ro thiét hai do sét LIRISAS dugc xay dung trén co s& ap dung
phwong phap danh gid rui ro cai tién cho két qua tin cdy, chinh xdc va tao tién ich cho nguoi
s dung.

ABSTRACT

This paper compares and analyzes method of risk assessment of damage caused by lightning
between IEC 62305-2 standard and AS/ANZ 1768 standard; and proposes improved method of
risk assessment of damage due to lightning base on the calculation method, recommended by
IEC 62305-2 standard, with some additional and more detailed calculations proposed by AS/
ANZ 1768 standard and shielding factor along the distribution line proposed by IEEE 1410

standard.

The LIRISAS program calculates the risk of damage due to lightning is built on the improved
method of risk assessment. This program haves the reliable result, high accuracy and the user

utility.

L. GIOI THIEU

Viét Nam la nudc thudc khi hau nhiét doi
gi6 mua, hoat dong dong sét & mirc do cao,
nhing rii ro thiét hai do sét gdy ra 1a rat 1on.
Hién nay, trén thé gidi va trong nudc c¢é nhiéu
tiéu chuan va nghién ciru vé danh gia rii ro
thiét hai do sét nhu: IEC 62305-2 [1, 8, 9, 10],
AS/ANZ 1768 [2], BS EN: 62305 [3], NFPA
780 [4], ITU-T K.39 [5], QCVN 32:2011/
BTTTT [6],... mdi tiéu chuan vé danh gid rui
ro lai cé nhitng uu diém, cach tiép can danh
gia rai ro va pham vi tng dung khac nhau.
Trong d6, tiéu chuan IEC 62305-2 va tiéu
chuan AS/ANZ 1768 mang tinh téng quat va
chi tiét nhat. Pé c6 giai phap bao vé chong sét
phtt hop vdi tinh chat, hién trang cong trinh va

hoat dong dong sét tai khu vuc, viéc xay dung
phuong phép cai tién danh gia rui ro thiét hai
do sét c6 mirc d6 chi tiét cua thong s6 dau vao
& muc can thiét sé dem lai két qua danh gia
rui ro thiét hai do sét ¢ dd chinh xac cao, tao
diéu kién dé xuit cac giai phap bao vé chong
sét hop 1y vé kinh té va k¥ thuat.

I1. SO SANH NHUNG THANH PHAN RUI
RO VA NHUNG DPE XUAT CAI TIEN

1. Thanh phén rii ro ton thwong vé con
ngudi do dién giat khi sét danh truc tiép
vao ciu tric

a. So sdnh thanh phén rii ro ton thwong
vé con ngwoi do dién gidt khi sét dinh truc
tiép vao ciu triic (Bing 1):



qu Chi Khoa Hoc Gido Duc Ky Thudt (32/2015)
Truong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

Bang 1. Riii ro tén thwong vé con ngudi do dién giat khi sét danh truec tiép.

Tiéu chuin IEC 62305-2[1] Tiéu chuian AS/ANZ 1768 [2]
R,=N,P.L, R, =N,P,.35,
N,=N_A4,.C 107 N,=N_4,C,
P =P,p, P, =k.p,p

(Y nghia cac dai luong trong Bang 1 c6 thé tra clru & ti€u chuan IEC 62305-2 va AS/ANZ 1768)

Tur Bang 1, nhén théy su khac biét vé cach
tinh gia tri xac suét sét danh truc tiép vao ciu
trac gdy ton thuong vé con nguoi do dién giat.
Cu thé, & [2] c6 thém h¢ s6 x4c suit sét danh
gy phong dién nguy hiém phuy thudc dang vt
lidu xdy dung cau tric D,

b. DBé xudt cdi tién:
Pé tang do chinh xac khi tinh x4c suét P,
cho riii ro thanh phan R, trong ti€u chuan IEC

62305-2can b6 sung thém hé sb xac sudt gay
phong dién nguy hiém phu thudc dang cau
truc p .

Pk P, ()

2. Thanh phin rii ro thiét hai vat chit
khi sét danh truc tiép vao cau tric

a. So sanh thanh phcfn rui vo thiét hai vat
chat khi sét danh truc tiép vao cau truc (Bang

2):

Bang 2. Riii ro thiét hai vt chit khi sét danh tryec tiép vao ciu tric.

Tiéu chuin IEC 62305-2[1]

Tiéu chuin AS/ANZ 1768 [2]

R, =N, p,L,

D"

L, h L.n/n.t/8760
L, = rp.rfLFnZ/ n,
L, = rp.rf.LF .cz/ct

L, = rr, L.(c,+c,+c +c)k,

R =N,P.0.k,

P k p f (k] p Pewd)

(Y nghia céc dai lugng trong Bang 2 c6 thé tra ctru & tiéu chuan IEC 62305-2 va AS/ANZ 1768)

Tur Bang 2, nhan thdy muc do chi tiét khi
tinh toan xac suit P _trong [2] so vdi gid tri p,
chi dugc lya chon tir bang tra [1]. Tuy nhién,
d6i v6i hai hé sb suy giam cho cac bién phap
bao vé phong chay kf hé sb x4c sudt sét gay

phéng dién nguy hiém din dén chay no P,
trong [2] da tuong ung véi ha1 hé s6 r va r,

trong cac biéu thire tinh hé s6 hau qua thlie;t hai
L, trong[l]., ,

b. Dé xuat cai tiéen:

Dé tang do chinh x4c khi tinh x4c suit P,
cho rui ro thanh phan R 5 trong ti€u chuan IEC
62305-2 can bo sung két hop thém hé sé xéc
suat gdy phong dién nguy hiém phu thudc

dang vat liéu xay dung ciu tric p,va hé 5O
x4c suét day dan bén ngoai mang xung sét gay
thiét hai vé vat chét P,
P,=k.p +P, , 2

3. Thanh phan riii ro lién quan dén sy c6
nhirng hé thong bén trong khi sét danh truc
ti€p vao ciu tric

a. So sanh thanh phan rii ro sw cé nhiing
hé thong bén trong khi sét ddanh truc tiép vao
cau triic (Bang 3):

Bang 3. Riii ro su c6 nhirng hé thong bén
trong khi sét danh truyc tiép vao cau truc.
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Tiéu chuin IEC 62305-2[1]

Tiéu chuin AS/ANZ 1768 [2]

R.=N,P_.L.
PC - PSPD : C1LD

R =N_P.5 k

P =1—(I-kp.p.hk k) (-P )

(Y nghia céc dai luong trong Bang 3 ¢ thé tra ctru & tiéu chuén IEC 62305-2 va AS/ANZ 1768)

Theo [1], [2] va tir Bang 3, nhan thdy xéac
sudt P, trong [2] dugc tinh todn voi mire d§
chi tiét hon khi c6 xét dén nhitng hé sb nhu:
xéc suat gdy phong dién nguy hiém phu thudc
dang vt liéu xay dung cau tric va dang duong
ddy bén trong twong tmg la p va p; hé s6 suy
giam khi c¢6 1ap dat cac thiét bi bao vé xung
& ngd vao cac thiét bi va nhitng duong day
dich vu (duong day dién hay duong day vién
thong) twong tmg 14 k,, k; hé s6 hiéu chinh
lién quan dén dién ap chiu xung cua thiét bi k,
va x4c sudt ddy dan bén ngoai mang xung sét
gy ra qua ap dan dén thiét hai cac hé thong
bén trong P .

b. Pé xudt cdi tién:

Khi tinh toan x4c suat sét danh truc tiép vao
céu trac gdy hu hong thiét hai cac hé thong
bén trong P .trong [1] can bo sung nhing hé
s6 nhu tinh toan x4c suit P trong [2].

PC = ] - ([ - k]pcpzk2k3kv)(] - Pwedo) (3)

4. Cdc thanh phén riii ro khi sét ddnh truc
tiép va gidn tiép vao nhing dwong day dich
vu

a. So sdanh cdc hé sé xdc sudt cho cdc
thanh phan rii ro khi sét danh truc tiép
va gian tiép vao nhitng dwong ddy dich vu

(Bang 4):

Bang 4. Cac hé s0 xac suit cho cic thanh phﬁn rui ro khi sét danh truc tiép va gian tiép
vao nhirng dwong day dich vu.

Tiéu chuin IEC 62305-2[1]

Tiéu chuin AS/ANZ 1768 [2]

P,=P,.P

TU'" EB

P,.C,
P,=Py,.P,C,

P, =P

SPD

P .C,

P=P, P, .C

SPD"" LI' ”LI

P = nohp.k5.Peo

clp

P = noh.k5.Pe1

cl

P, =n_k.P
ugp' 5 eo

c2p

P,= nug.kj.Pe2

C.

(Y nghia cac dai lugng trong Bang 4 ¢6 thé tra ctru & tiéu chudn IEC 62305-2 va AS/ANZ 1768)

Tir Bang 4, nhan thay khi tinh x4c suét sét danh
truc tiép va gian tiép vao nhirng dudng day dich vu
gy ra qua 4ap lan truyén trén nhimg dudng day di
vao ciu tric theo [2] con xét dén s6 luong duong
day dich vu trén khong n_, va s6 lugng duong day
di ngam n, k&t ndi dén céu tric.

b. Pé xudt cdi tién:
bé tang d6 chinh xac khi tinh xdc suat P,
P, P, vaP, canphai b6 sung s6 luong duong

day dich vu. Khi d6 biéu thire tinh xé4c suét
P, P, P, va P, cho duong diy dich vu trén
khong dugc xéac dinh nhu sau:

Py = Prp Py Py Copny (4
p, =pP,P, C_ n, %)
PW/Oh - PSPD.PLD : CLD'noh (6)

P = Pyl Cppmty,

Va cho dudng day dich vu di ngdm duoc
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xac dinh nhu sau:

p, =P _P_P .C.n (7)

Ulug TU " EB’ LD “ug
PV/ug B P P CLD nug (8)
PW/u& PSPD P CLD nu& (9)

P,.=PoplP, Crn,

z/ug SPD"" LI' LI

(10)

5. He s6 che chén cho dwo‘ng day khl
tinh s6 lan sét ddnh truc tiép va gidn tiép
vao duong day dich vu

a. Hé sé che chan theo tiéu chuan IEEE
1410 [7]:

Khi tinh s6 1an sét danh truc tiép va gian
tiép cho nhiing dudng day dich vu trén khong
N, vi N,, tiéu chuan IEC 62305-2 ¢6 dé cdp
dén hé s lap dat, hé sé méi truong va hé sb
dang dugng day twong ingla C, C,va C, nhu
trong bicu thic (11) va (12).

N,=N,.A,.C.C,.C,.10° (1)

N =N_A,.C,C,.C,.10° (12)

Trong do: N, 1a mat dg sét danh tai khu
vue (s6 lan/kmz/nam) A, 1a ving tap trung
tuong duong do sét danh tru:c tiép vao duong
day dich vu (m’); 4, la vung tap trung tuong
duong do sét danh gan duong day dich vu
(m?).

Tuy nhién, hé sé moi truong C, trong biéu
thire (11) va (12) chua dé cap cu the dén dia
hinh noi lap dat duong day dich vu di qua nhu:
chiéu cao cot &, khoang cach ngang giira céac
déy ngoai f:fmg b va hé s6 che chin Sf cua vat
thé co chi€u cao H, khoang cach dén duong
day dich vu x (nhu Hinh 1) va trong truong
hop nay sb 1an sét danh vao duong day dich
vu theo [7] duoc xac dinh theo biéu thic:

NL=NG.Cf10‘6 (13)

O day: C 12 hé s suy glam s0 1an sét
danh do co vat thé che chin gin dwong day.
C ’ dugc xac dinh theo biéu thirc:

C,=(b+28.1"%).107(1-5) (14)

/
2h “_QTJ
|

Hinh 1. Che chin dlro’ng day cAp ngudn
béi cac vat thé ¢ gan.

b. Pé xudt

Pé nang cao d6 chinh xac khi tinh sé lan
sét danh truc tiép va gién tiép vao du’omg day
dich vu trén khong, can thay thé he s0 C, trong
biéu thirc (11) va (12) boi hé s6 C duoc Xac
dinh nhu & biéu thirc (14). Khi do s6 lan sét
danh truc tiép va gian vao dudng day dich vu
trén khong duoc xac dinh bang cac biéu thirc
sau:
N, = NACCC106 (15)

N, = NACCCW (16)

III. TINH TOAN RUI RO THIET HAI
DO SET THEO PHUONG PHAP
CAI TIEN
1. Chwong trinh tinh toan rii ro thiét hai
do sét LIRISAS
Chuong trinh tinh toan danh gid rui ro thiét
hai do sét LIRISAS dugc xay dung trén co
sO 4p dung phuong phap cai tién danh gia rai
ro trén co sO ap dung tiéu chuan IEC 62305-
2 v6i cac dé xudt cai tién néu ¢ muc 2. Luu
dd ctia chuong trinh trinh bay ¢ Hinh 2. Giao
dién ctua chuong trinh trinh bay & Hinh 3.

Trong chuong trinh LIRISAS, nguoi su
dung nhap vao nhimng thong sb kich thudc
clia cdu trac, mat do sét khu vuc, s6 luong va
chiéu dai nhimg duong day dich vu lién két
dén céu trac; va cho phép ngudi sir dung lya
chon dang cau tric can danh gia rui ro twong
mg véi nhitng dang thiét hai, nhiing yéu t6
diéu kién moi trudong, vat lidu xay dung cau
truc, bién phap bao vé phong chdy, cac bién
phap bao vé chong sét hién co,...Chuong
trinh sé& tinh toan két qua nhing gia tri rii ro
thiét hai do sét gdy ra cho cau truc.
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| Xac dinh cau tric can bao vé

!

| Xac dinh nhitng dang ton thit lién quan dén cdu trac |

|

Cho mdi dang tén that xac dinh gia tri rai ro chép nhan
dugc Ry tuong Urng

!

Cho mdi dang tén thit xac dinh nhitng rai ro thanh phan
Ra, Rp, Re, Ry, Rus Ry, Rw, Rz

Céu tric da dugc bao vé khoi dang

tén thit twong Gng
LAp dat cac bién phap bao vé thich hop dé lam giam
gia tri rai ro R

Hinh 2. Lwu d0 danh gia rii ro thiét hai do sét.

Ghi chu: RT la gid tri rai ro chép nhan du’OC' nguoi, rai ro thiét hai vat cht, rii ro su ¢
R, R, R_.lan lugt la rui ro tén thuong vé con nhitng hé thong bén trong khi sét danh truc
ngudi, rii ro thiét hai vat chat, rii ro sy cb tiép vao nhitng duong dﬁy dich vu két ndi dén
nhung hé thong bén trong khi sét danh truc  cdu tric; R laruiro su cO nhing hé thong bén
tiép vao cu truc; R,, 1a rui ro su cd nhung trong khl set danh gan nhitng duong day dich
hé thong bén trong kh1 sét danh gan céu truc vu két ndi véi cdu tric; R 1a gid tri rii ro tong.
R,R,R, 1an luot 13 rui ro ton thuong vé con

CHUONG TRINH TINH TOAN PANH GIA RUIRO THIET HAT DO SET LIRISAS
Tiéu chuin [EC-62305 cii tién

Loai ket cau | Toan nha thwong mai |
Kich thydc c3u tnic v& cic y2u td mbi trrdng Bwivng diy d ch wi Cic dang i ro
Chidu dai[m) [ z0 bR Biring day dicn ] ([ Thict hai v& con ngrei |
Chidurdng (m) [ 3| chituasipm 200 Diang cutri o thigt haivé con ngwii Tit
Chidu cao m) 54 g dwirng diy V| oangcunicthigthaivé vitehdt

I3t 35 zét khu wws (Enfkminim) ChchlSp 45t Dang cdutri s thigt haihé théng bén trong
118 trud ng sung quanh cdutric Loai duwé ng diy Hs théiviin thing 1

Eién phap ndiddt, cich Iy thea IEC 623054 Khina ci |
Bic dizm clia cSu trie ¥3 cdc bidn phip B o vi Diang ciutric thigt haivé vt chir
Biové dwing diybéntrang edu tric Khing oo che chin

[ Thist hai vé dch v ]

Wit ligu ndy dwng cdutric Bétdng et thip Dang cutriic thiét haihé théng bén trong
Wit ligu s3n Gzch ceramic 1

[ Eirirng day vien thong [ Thict hai ve di ==n van hia ]

Chidu d3i (m) Dangedutricthitt haivd viteht
54 Iweng dwivng diy 1 1

T

Riliro chay Tha

Biénphapbdowé phing chiy

Mive 35 hodn =g khich =w cé Thip [ ThiZt hzi vé g2 ti kinh t2 ]
Céchi§p dst Bi ngim 3

Cipdé biové ching sét Dang ciutri o thist haivd vt nudi
Loai dwdng diy Hs théiviin thing

Cipd§ SPO dwyethidt ké Diang ciutri e thigt haivd vt chir
Ein phép ndidat, cich ly thea IEC 62305-4

SPD & ngd vao duwirng diy dick wy Dang ciutric thigt haihé théng bén trang
Edowé duéng diybéntrong ciu tric Khing o che chin

SPD& ngd o thidt bi

K&t qui B nh todn mive 4 nli ro
Thigt hzi v& con ngudi Thigt hai vé dch w Thigt hai vé di sin vin hia Thigt hai v gid ti kinh t&
i i rli 2 tinhtadn 2.25678E-05 Lo 1] Lo 1
i trf rli 1o chdp nhn dwee 0.00001 0.0001

Hinh 3. Giao dién chuwong trinh tinh toian danh gia rii ro thiét hai do sét LIRISAS.
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2. Tinh toan miu

Tinh todn dénh gié rai ro thiét hai do sét cho
cong trinh 1a toa nha thuong mai ¢ khu vuc
thanh phd H6 Chi Minh, kich thudc 20x15x35m,
mat d6 sét khu vuc 1a 12 (ldn/km*/nim), khong
c¢6 cong trinh khac 1an can. Puong day dién cip
ngudn c6 chidu dai 200m di trén khong, cap vién
thong c6 chiéu dai 1000m dugc di ngdm dudi dat.

.

oodao
oooo
oooo
good

H=35m

Pudng day di¢n (trén khong)

Lp = 200m

A
Y
A

J

Y

Hinh 4. Cong trinh can danh gi4 riii ro
thiét hai do sét.

Két qua tinh toan rii ro thiét hai do sét gay
ra vé con nguoi va vé gid tri kinh té theo tiéu
chuén IEC 62305-2 va tiéu chuan IEC 62305-
2 cai tién bang chuong trinh LIRISAS nhur
sau:

Bang 5. Tong hop cac két qua danh gia rii

ro.
Theo tiu | Theo ficu
o chuin chuan
Dang riii ro IEC IEC
62305-2
62305-2 cai tién
Thiét hai vé con . .
ngwoi R, 1,24.10* | 3,25.10
Thiét hai vé gia
tri kinh té R, 0,255 0,222

V. TAI LIEU THAM KHAO

Tir két qua tinh todn ¢ Bang 5, nhan thay
rang: két qua tinh toan dénh gia rui ro theo tiéu
chuan IEC 62305-2 cai tién thdp hon khoang
26,2% d6i voi gia tri R, va khoang 12,95% ddi
voi gia tri R, so véi céc két qua tinh toan theo
tiéu chuan IEC 62305-2.

IV. KET LUAN

Bai bdo da so sanh phuong phap danh gid rai
ro thiét hai do sét gitra tiéu chuén IEC 62305-
2 va AS/ASZ 1768. D¢ xuat cai tién c4ch tinh
cac hé sb xac sudt cho cac thanh phan rui ro
trong tiéu chuan IEC 62305-2 trén co sd bd
sung nhirng hé sé nhu: xac suét sét danh gay
phéng dién nguy hiém phy thudc dang vat liéu
xay dung ciu tric, x4c suat diy din bén ngoai
mang xung sét vao ciu tric, s6 lugng nhiing
duong day dich vu két ndi dén cAu tric. Hé sb
che chin doc duong day theo tiéu chuan IEEE
1410 ciing da duoc bd sung trong tinh todn s6
lan sét danh truc tiép va gian tiép vao nhiing
duong day dich vu.

Tinh todn danh gid rii ro do sét gdy ra theo
phuong phép cai tién cho két qua thap hon véi
d6 chi tiét cao hon so vé6i cac phuong phap
duoc dé xuat trude day. Tir két qua tinh toan
nay, chi phi dau tur cho hé thong bao vé chdng
sét s& giam di nhung van dam bao yéu cau k§
thuat chdng sét cho céu tric.

Chuong trinh LIRISAS duoc xady dung
hd tro cong tac tinh todn danh gia rui ro thiét
hai do sét véi giao dién truc quan, gitp nguoi
sir dung dé dang thao tac, cho két qua nhanh
choéng va chinh xac hon.
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