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PPHV — Para raios
Overview

O Para-Raio € um

dispositivo de protecao

projetado para limitar sobretensdes
a niveis aceitaveis sem ocasionar
interrupcdes do sistema

Projetado para proteger outros
equipamentos mais caros, sacrificando-
se de forma segura em sobretensodes
gue excedam os limites de projeto da
subestacao
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Overview

Condi¢cGes normais Retorno a
¢ Descarga A
condicao normal

atmosférica
: )}oltage /\

A

Total In:\l(agn current
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Overview

Operatmg voltage : Power Frequency sinusoidal
‘ 50 or 60Hz + harmonics
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Portfolio

1) Surge arresters for LV systems

L
2) Surge arresters for MV systems
—— 3) Surge arresters for HV systems
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Portfolio
L ——
LV (U, up to 1kV) MV (U, 1kV up to 44kV) HV (U, above 44kV)

ABB Poland, Przasnysz HV GIS (U, above 114kV) ABB Sweden, Ludvika

Mass market ABB Switzerland, Wettingen Mass market and projects

o

Mass market and specialities
= \—'

b 1T
wok .. 3 li

Products: Products: Products: Products: Products:
LOVOS POLIM, MWD/MWK  AZ, AZY EXLIM, PEXLIM EXLIM, MXE

ﬁm««««
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Portfolio

Para raios de Baixa Tensao

U. (effective Energy absorption U, at long lasting

Arrester type Uyatl, In/ Imax U, at Imax o
value) capability surge 2000ps
Vv A kA A J A
LOVOS - 5/280 280 1100 1500 1800 850
LOVOS - 5/440 440 1800 2500 3000 1300
LOVOS - 5/500 500 2000 5/25 2600 3200 1600
LOVOS - 5/660 660 2500 3200 4000 1800
LOVOS - 5/1000 1000 4000 5200 6400 3200
LOVOS - 10/280 280 1100 1700 2200 900
LOVOS - 10/440 440 1800 2700 3300 1400
LOVOS - 10/500 500 2000 10/40 3200 3900 1700
LOVOS - 10/660 660 2500 3800 4500 1900
LOVOS - 10/1000 1000 4000 5800 7800 3400
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Portfolio

Para raios de Méd

|POLIM-H | POLIM-S
fup 10 36 kY |up to 36 kY
[ 183 kv, | 9.0 KRVY,_

POLIM-K
up 1036 k¥
5.2 klrkVyy,

POLIM-D
upto 36 kY
3.6 xIwvy,

la Tensao

POLIM-D.PILMWK MWD

up 10 3B KY | up o 36 KY {up 10 36 kY
$ |

268 KfkVy, | 5.5 KUKV, :5.5 kiVy,
i i

| i

| POLIM-C
fupto 36 kY

5.5 kJikVy,

POLIM-R
<1V
upto 24 kJ/RV
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@ Primary typo, recammandad sccording to energy handling requiremant
Alternatively applicable for low aelectnical or mechanical requirernents
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Portfolio

Para raios de Alta Tensao

Descricao PEXLIM R PEXLIM Q PEXLIM P
Tenséo do Sistema 52-170kV | 52 -420 kV | 52 — 420 kV
Tensao Nominal 42 — 162 kV | 42 - 360 kV | 42 — 360 kV
Corrente Nominal de 10 KA 10 KA 20 KA
Descarga

Classe de Descarga Classe 2 Classe 3 Classe 4
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Portfolio

Para raios de Alta Tensao

|

Descricao EXLIM R EXLIM Q EXLIM P EXLIMT
Tensao do Sistema 52 -170kV | 52 -420 kV | 52 =550 kV | 245 — 800 kV
Tensao Nominal 42 — 168 kV | 42 —420 kV | 42 — 444 kV | 180 — 624 kV

Corrente Nominal de

10 kA 10 kA 20 kA 20 kA
Descarga

Classe de Descarga Classe 2 Classe 3 Classe 4 Classe 5
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PPHV — Para raios
Aplicacao

System/arrester parameters

System parameters Arrester parameters

Insulation Levels

Ut Yws Protective Levels
__________________________ Up{ups
TOV capability
TOV e
__________________________ J
Uy (Upy/N3) S

VOLTAGE
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Aplicacao

Cabos

Table 10: Maximum admissible distance a between cable end and transformer according to Figure 33 with b=0. The cable is connected
to a lightning endangered line and protected at both ends with MO arresters (with U,=U,). The transformer has no additional protection.

MO arrester with U, =4 p.u. at [,=10 kA Overhead line with wooden pole Overhead line with earthed crossarms
Lk 30 60 30 60
Q

F - -
b a
Al A2
F: Lightning endangered overhead line
u: Incoming lightning overvoltage
K: Cable
Al, A2: MO arrester
a,b: Length of the connection line
U Maximum voltage at the end of the cable
U Maximum voltage at the transformer “ l. I.

Mpp
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Transformadores

AU
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Aplicacao
Geradores

- Entrada e saida de carga
Altas sobretensdes entre os terminais;

Baixas tensfes residuais exigidas e alta demanda de energia;




PPHV — Para raios
Aplicacao
Motores

- Restrikes decorrentes das multiplas partidas

Necessario instalar os para raios diretamente nos terminais ou
proximos dos disjuntores;

Suportabilidade da isolagcao sensitiva a sobretensdes;

U, =%/
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Aplicacao
Filtros e bancos de capacitores

- Sobretensdes apds o chaveamento do banco de capacitores ou filtro;

- Banco em estrela aterrada, o para raios deve promover o
descarregamento;

- Banco com neutro isolado, o para raios deve ser capaz deve ser
ajustado a poténcia reativa do banco;

W, = 2K « [3 - (U/U.)2]
()]

Sk 3-phase reactive power of the capacitor battery
W.: The discharge energy taken up by the arrester

Arrester type POLIM-D POLIM-K POLIM-I POLIM-S POLIM-H
U.=U, MWK/ MWD
Wil in kd/kV 3.6 5.2 5.5 9.0 13.3
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PPHV — Para raios
Dimensionamento

- O dimensionamento de um para raio baseia-se em:
Dimensionamento elétrico;

Dimensionamento mecanico:
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Dimensionamento

Dimensionamento elétrico

Systern Voltage (Um)

Systern Earthing

Earth-Fault Duration

Other TOV
ramplitede & duration)

Line/Apparatus
Energy

Uc > U,/3

Rated Voltage (U o) ]_'_

withstand vahies

Equipment external
(U, L)

an

'y
Rated Voltage
(Uptomin = Vo1 TyUgoun/Tn) =
[TOW curves]
Line discharge class and |
arrester type
et

Select Rated Voltage
= magimum (U, Uy, U

'

Y

Arrester protection |evels
co-ordination currents

Calculate protection margins
{(Llwpﬂ.lpl} -1)x 100
{(Uyye/Upg) - TI 100

.

Choosa next higher
discharge class

Electrical
selection
complete
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Dimensionamento

Dimensionamento elétrico

a) Selecao datensao de operacédo continua e tensao nominal
- Parametros do sistema:
- Tens&do maxima do sistema (Um): Normalmente conhecida

- Sobretensao temporaria: Tempo de duracao dependente do tipo

de sistema trifasico - TOV = (UT’;"‘) xk,; onde k.¢é o fator de falta.

RofX1
8 Fig. 43
/ Curves showing relationship between
7 - Rp/X; and Xp/X] for constant earth fault
s | / f a.cforl- 'T"f and er o fault resistance TOV in p.u. of U3 Fault duration
T (Source: IEC 60071-2)
4 / Directly earthed neutral systems
5 .‘?\. | 16 Un < 123KV 155 1s
L~ L Un> 123KV 15 1s
4 / — 1 Ro = zero sequence resistance Resonant earthed & isolated neutral systems 173 idsor2h
3 / e X0 izerl:_n_sequence reactance
) P /'____..-—-—-—--—-——-_______ Xy = positive sequence reactance
A kg -
1 ] ke —
= — =13 Y -
ol stz v P |/ o
0 1 2 3 4 5 6 7 8
XofX1
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Dimensionamento

Dimensionamento elétrico

a) Selecao datensédo de operacéao continua e tensdo nominal
Tensao de operacao continua:

Tensédo de operacéo continua: Um (fase-terra). Obs: Sistema com
harmonicos (> 10%) sobrestimar em 5%.

Tensao nominal de operacao:

Processo iterativo que considera o fator de forca da sobretenséao
temporaria e a absorcao de energia exigida para aquela
sobretensao. O processo iterativa deve convergir para valores
menores do que o “chute inicial”.
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Dimensionamento

Dimensionamento elétrico

b) Selecao da corrente de descarga nominal

Maximum svstem voltage (kV) Nominal current (KA)
800 20
250 20 (or 15 as per IEEE)
245 < Upn <420 10 or 20
36 <U,<245 10
< 36 Sor 10

AL D HD
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PPHV — Para raios
Dimensionamento

Dimensionamento elétrico

c) Selecéo da capacidade de absorcao de energia

UL_Ups

W = ( )xUprZTxn, onde W = energia absorvida pelo para
raio; U, = sobretenséo estimada; U, = nivel de protecao de

manobra do para raio; impedancia da linha; T = tempo de
propagacao da onda e n = numero de descargas.

Z

= ——

Transmission line with:
Surge impedance Z M Surge
Tp.u Travel time T arrester

Initial voltage -1 p.u
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Dimensionamento

Dimensionamento elétrico

d) Verificacdo dos niveis de protecao

Maximum system voltage (kV)

420 - 800
145 — 362
<145

Maximum system voltage (kKV)

800
550

245 < Up, < 420

36 < Up, < 245
<36

Maximum current (kA)

2z
1
0.5

Nominal current (kA)

20
20 (or 15 as per I[EEE)
10 or 20
10
aor 10
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Dimensionamento

Dimensionamento elétrico

e) Margens de protecao

- Margem de protecéo para

impulso atmosfeérico

0% = [(LL’,WL) _ 1] x100

PL

- Margem de protecdo para

impulso de manobra

% = |(3=) — 1] x100

Ups

60

Years
Fig. 47
Insulation withstand with time for paper and oil
insulated power transformers. Ageing reduces

insulation withstand of equipment and thus the
protection margin.

AL D HD
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PPHV — Para raios
Dimensionamento

Dimensionamento mecanico

Pallution level J—)— Creepage distance
Short circuit rating ]—.— Housing dimensions -

*

Terminal load f

Wind load Y

Mechanical strength ]
Selsmic load
Other load s
e Mechanical
selection

complete
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Dimensionamento

Dimensionamento mecanico

a) Selecao da distancia de escoamento

Specific creepage ( mm/kV Uy, )

Pollution level

Light (L) 16
Medium (M) 20
Heawy (H) 29
31

Very Heavy (V)

AL D HD
Mpp
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Dimensionamento

Dimensionamento mecanico

b) Determinacé&o dos esforcos fletores

ESTIMATED LOADING TABLE
ARRESTER DATA

Type desguston

it

Height

Diiarie & v of insnladoy

B rlineg, e mzth, 550

s eomtmom be nding moment, SLL

[ N A

TERMINAL LOAD

1 Hoozookld moelloed - stlic

2 Hooxooklte mmoalloed - dymams
3 Tenvmal wore nt - satie

4 Tenvmal wome ut - dymeawic

WAXTIMUM WIND LOAD

I . wind veln oty

CowdT of drag fhe o Windeiel pars

BTRR

Belghtio cente e olg ey

Lt e ety

Dymamc pre sswm of pnd

Wiod foree on meuhior

Estrmted wind fores on grading romg (fany)
lx . Pand memend

el = 3w n b LD B

SETSNHI C LOAT

D grommed aneele retion
Dl

Tormion ofths inenkme

IR0 e et o Ty Caeomd bage )
Maturalfrequeney (= ige nie quencyd
Arrester ace. st g . [fom [EC-spe cira)
x . s=izmc bad

Do vd doe T 5 mnoe lnads

O Ghoa b A BD =

SAFETY FACTOR WITH COMBINED ARRESTER LOADS

STATIC TERMIM AL + STATIC WIND
TEEMIM AL + B4 WIND

TERMIM AL + SE[ERIC

TEEMOM AL + SEISMIC +5TAT. WIND

PEXLIM|[ F360-XH420
m kz 150
H wm 153
d i o
it Hm 4100
Wt CHml 0
Fie N 200
Fi N 750
M=FytH H 671
M=Fr*H H LS
L Em'h T, an
3 0z
heEv ! 0,50
h=Hr2 B L8165
I kg 1.
Poipilpet Flfm? 40
FrP*ati N 20
Fo=02FinFa=l N 6
Miy=Fiffaih Hm 56
a 7 0.3

W 2
C Hmlrad ATIA0
T={e¥H w2 T 457
=P Hz L
ET 4 0,72
Femmitasty N 021
M=F*h H 1544
Nt ! (DTt 04" ) 3.3
iR AT O 13
W ) ) 1,0
Tl (el b0 1,0

Loads act about different
moment arms and are NOT
located solely at the terminal

X

Ftot= 2007 N
Termiral Igad —f_pu_ - (750 + 336 + 921)
e S H=3353m
‘ M= 6729 Nm !

Wind lasd > 1 " Center
selsmikc lnad 3 ol grawity

Berding moment @:

Fig. 50 Example of
Estimated Loading Table
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Beneficios

Performance

Beneficios

Alta capacidade de energia

Todos 0s para-raios sao rotineiramente
verificados em relacéo a capacidade
de absorcao

Envelhecimento estavel

Garante maior vida util

Baixo nivel de protecao

Maior protecao aos demais
equipamentos da instalacao

Alta suportabilidade a
sobretensbes temporarias

Suporta todos os tipos de TOV da rede

Baixas perdas

Mais estavel termicamente, menores
custos com perdas

Rastreabilidade de todos os
blocos

Controle de Qualidade




Power and productivity “ I. I!
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