


: Insulators manufactures outdoor porcelain solid core post insulators with external metal fittings

and outdoor nperating rods with excernal metal fittings (for High Voltage Switchgears)
according to standard 1ECB0273. Components according to other standards aor

special customer reguirements can be supplied upon request.

According to IEC60273, an IEC post insulator is defined by the following designation:

IEC post insulator Type C10-1050-

§

C means outdoor post insulatar with errernat metal fittings
10 means a minimum bending failing load of 10 kN
4GB0 means a lightning impulse withstand voltage, dry of 1050 kV
i means creepage distance class If {in reference to IECB0273)

 I[EC operating rod Type T3-1050-

rmeans outdoor opersting rod with external metal fittings

3 rmeans a minimum failing load torsion 3 ENm
7080 means 2 lightning impulse withstand voltage, dry of 1050 kV
I{ means creepage distance class ! {in reference to [ECE0273)

do not always fully specify the insulator type;
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tive constructions regarding the fixing arrangement
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7 e cost insulesor oohur

creepage distance, arcing distance of the insulating part(s] as well as the number of
insulator units for a defined height and follows the standards IECB0071 and [ECB0273.
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level | Bollution | Specific Creepage Dictance
4 Light 18 mm/kV | 0.830 inch/kV

and with low housing density equipped with

_ 0.787 inch/kV

4 not producing particulate polluting smoke
and/or with average housing density equipped with heating plants.

» Areas with h y of houses artd/or industry but subjected

to frequent wmds and/or rainfall,

it from the sea but not too close to the coast

[at Ieast severa( kilometers distant).

| Heavy 0.884 inch/kv

| -
¥ Aress with high density of industries and suburbs of large cities g : De
with high densn',y of heating plants producing pollution.

Dc—

b Aress close to the ses in any case exposed to relatively strong
winds from the sea.

1.220 inch/kv

Alternating sheds

» Areas generally of moderate extent, subjected to conductive =
= [De1+De2+(2*Dc) )/4

dusts and to industrial smoke producing particularly thick
conductive depaosits,

¢ Aress generally of moderate extent, very close to the coast /
' Del—

and exposed to sea-spray or to very strong and polluting winds
from the sea.

I D J—
» Desert areas, characterized by na rain for long periods, el
exposed to strong winds carrying sand and salt, and subjected —Dc
to regular condensation. |

The creepage distance should be increased
‘e Shed dismeter
¢ Core dismeter

i)
in relation to the average diameter, D, ]
De1 Greater shed diameter
o

B, <300 mm kg =1.0 - e2 Smaller shed diameter
{ O, 300-500 mm Y%,y =11
D, >500 mm kg =12
=
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1. Minlmum tistance, ¢, betweesn shads
5 BGenerally c 2 30 mm.

5 For small insulators (H < 550 mm)] or

overhang (p < 40 mm]), ¢c can be 2 20 mm.

& s

Parameters Characterizing

1. Creepage factor G5
43

- I, total creepage distance

ng Fi == §t /f/ 5 of an insulator

=
L s, arcing distance

twean spacing and overbang
> Sheds without under ribs = 0.65.

5 Sheds with under ribs = 0.8,

for pollution levels 1 and 2.

for poliution levels 2 and 4.

o0

¢ This ratio must be calculated for the

“worst case” on any section (Ig4,/¢1, lyo, to )

5 It must he < &.

alternating

sheds
2p+s
. all ather
- sheds

> pq-pp 215 mm

Psrameters give basic rules to assist des.

They relate to vertically installed insulators.

H i [
oL Fo> 0.7
RNELILATIOR

‘ar nollution jevels 1

mion isvels 3

and 2.

ind 4,

L,
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o shape and IEC 80507 defines the formula as form factor:

. ot 'y | is the creepage distance
F=dl/pfl
LI PR r,} L oflj is the circumference of the insulstor as a function of |

or used as a design method is referred to as Kwvalue

and can be used for different types of improvements.

Crespage distance considers a leakage current as travelirig

along the insulator, in.a strict line, identifying only distance.

|| Wevalue considers a leakage current as traveling along the insulator,
b E
~ | over its complete surface. It calculates reduced diameter &nd/or

-

increased creepage distance for higher resistance against the leaskage i é

S

" Gurrents. K-value identifies an insulator’s total shape, i.e., gaometric

. . [chmic) resistance against leakage currents.

Bl |
‘ The shape of the insulator must be calculated for optimum design of

paliution performance. The traditional calculation of creepage distance is
sometimes sufficient, but to achieve best performance in relation to

meterial and space used, K-value design is necessary.

PPC Insulators offers complete computer design

dimension and material calculations.
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WVMaterial

The insulator body of the unit is made from high quality aluminium
oxide porcelain, C 130 or C120; which conforms to standard
IECB0672. Glazing pravides a dirt repellent eprfacs Qlazing ic
normally brown in colour, though Munsell grey can also be provided
upon request. Semi-conductive surface glazing can be provided

for special polluted environments.

i

Fittings

=

Fittings ar= rasde in malleanle cast ran according to

or spheroical yraphite cast «won scenrding to standard EMNAERESR
p jrap

All fittings ere not dip galvenized according tn standard EN VS0 1469
with a zinc weignt of min. 600 g/m? (min. 85 1) as average value.

The following tenle shows the standard dimensmnas for fitinge according to IECB0273.

 Noaminsl maximum

Bitch circls Depth of Number of hole Bolt holes én}b hotes
_diameter _ the tepped o , tepped dp | plain B g, dismster of
p.o.d. dj _ blind holes ha . _ mounting fece dy

mrn [aninel - - M laging!
767 12 4 M12 - 115
127 18(22) 4 M18 - 1685
178 4 - 18 225
200 4 - 18 245
225 4 - 18 270
254 B - 18 300
275 8 - 18 320
300 8 - 18 345
325 8 - 18 370 |
356 8 18 400 |
375 8 - 18 420

Fittinge with other dimensions {e.g., for operation rod calumns)

can be supplied on reqguest.

Threads are generally tapped after hot dip galvanizing; for shipmeant
and storage, the threads will be protected by a protective layer
and/or special plastic plugs.

BICITE r Multiple unit insulator columins will be delivered with hardware
{bolts, nuts and spring washers) far the intercannection of the insulator units.




Cementing

The fittings are 2ssembled to the porcelain body with a Portfand base r/f ar
as standard. An alternative assembly with suffur cement can be aoffered
[for max. service temperature to 80°C). A bituminous coating is applied on
the porcelain and the fittings to compensate for the difference in thermal

expansion. This is especially important for extreme weather applications.

Each insulator carries the

trademark of the PPC Insulators,
the trademark of the manufact-
uring factory, type designation
{reference number), date of

manufacture and a serial number.

inspection and Testing

(nspections and tests after firing are made according to standard IECB0168.

~ “i"es‘ceti Icems

Tvpe Test Sampls Test Boutine Test 1
Dry lightning impulse withstand voltage test v
Wet switiching impulse withstand voltage test A
Wet power frequency withstand voltage test v
Mechanical failing load test Bending strength v v
Verification of dimensions v .
Temperature cycles test v
Porosity test v
Galvanising test v
Visual inspection v

/E‘

Mechanical test {Bending)

Applicable orly to post inculators for use on systams with highest voltage for equipment above 245 V
2 Insulators with height >770 mm
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Tolerar

af

The toler

g

X

ihen d £ 300

when d > 300

57 mm

d - 81 mm

d is the checked dimensios 1 millimetres

-, BY mm

d is the nominal cr-

page distance in millimetres

3 h - 4.5 mim
e im o £2,8%h mm
h is th+ -zight of the insulator unit in metres
p is reigted to a dismeter of 250mm
¢+ Esgentricity “8” g = 2% [Fh]
n is the height -t the insulator unit in metres
The centre line of the two fitting
pitch circlz dtameters should fit wneo
“* a cylinder with diameter c. c<2%e
» a < 1° standard

Angular deviation of fixing holes a

Precison lavel for direct reading
of angular position a

Precison level in
horizontal position

Centered pins

Gentered pins

Reference diamatsr




chzorsticel puncture pain chrcugi
the narcelain ndy is elmost scual to
tha dry arning distance,

Zince porcelain has several times the
dislectric Srealdown strength of ain
flashaver, if any, always occurs in the air

autside the porcelain boay.

high mechanical strangth

~

free of internal stresses

no measurable aging «

resistant to salt poliution
hizh rasistence to termnperature variations

> high resistance to vandalism

o

the creepage distance is made from

shads and core parts which have

> good self-cleaning properties with respect
to the climatic conditions

> better insulation performance under

poliution conditions

3

routineg test load

1y

o
~

=T70Y%

~
o

of the minimum failing joad

pes

0

ar be checked uitrasonically

oty

or machanical soundness

s

lowest maintenance costs

“

minimum total life cyole costs

1

by high reliability

~

packaging in crates offers
the maximum protection
during shipping asnd storags

-
T e

dators orodu
for |IEC station post insulators manufacture

in full accordance to IECE0273. Operating

rod columns for disconnectors are manufac-

tured corresponding to the relevant

post insufators.

lnsulation reguiremenis are available in
ratings from BIL B0kV to 2550kV.

This catalogue includes standard |EC

solid core station post insulators with
external metal fittings. [nsulator creepage
distances are in accordance with [EC60273
and IECB0B15. Special requirements,

such as other creepage distances, special
shed forms, other top bending moments

or pitch circle diameters, can also be

offered upan request

(¢
n Table
Dimensions 1 mem 0.03837 inch
mm ‘1, inch
N 0.2248% pound
O pound

Moment

N | B.B50B - inch-pound

. of Force

0.113 Nm ke

inch-pound
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Dimensions
Height H [mm]__ 180 = 1 190 1 180 =1 180z 1
Max. nom. diameter of insulating part d1 [mm] 170 170 o 180 180
Top fitting p.c.d, d2 [mm} / hole pattern ) 76/4x M12 76/4x M12 78/4xM12 1 7B/4xM12
Bottom fitting p.c.d. d3 [mm] / hole pattern IB/4xMI2 | 7B/ax M2 | 7B/4x M2 | 78/4x M2
Mechanical Values
~Minimumn failing Joad - Bending [kN] 4 B 8 10
Minimum failing load - Bending moment underhung [kNm) 0.38 0.57 0.76 0.85
~Minimumn failing load - Bending moment upright [kNm] 0.786 1.14 1.52 19
Minimum failing load - Torsion [kNm] 08 0.6 1 08 1
Electrical Values
Lightning impuise withstand voltage, dry [KV peak value] T80
|

Power frequency withstand olge, wet [kV r‘.m.s‘r.] )

Dimensions

Height H Imm] 818 1 215 = 1 215 x1 LS
Max. nom. diameter of insulating part d1 [mm)] 150 150 165 165

Top fitting p.c.d. d2 [mm] / hole pattern 78/4x M12 7/6/4xM12 | 76/4x M12 76/4x M12
Bottom fitting p.c.d. d3 [mm] / hole pattern 76/4x M12 7B/4x M12 78/4x M12 768/4x M12
Mechanical Values

Miniraum failing load - Bending [kN] 4 B 8 10
Minimum fatling load - Bending moment underhung [kNm)] 0.43 0.65 0.86 1.08
Minimum failing load - Bending moment upright [kNm] 0.88 1.28 1.72 2,159
Minimum failing load - Torsion [kNm1 0.B 0.6 0.8 1
Electrical Values

Lightning impulse withstand voltage, dry [kV peak value) 75

Power frequency withstand voltage, wet [kV nm.s.)

Dimensions

. Height-H {mm] 255 =1 255 * 1 255 =+ 1 285 x1 285 =1
Max. nom. diameter of insulating part d1 [mm) 150 155 165 170 180
Top fitting p.c.d. d2:Imm] / hole pattern 78/4x M12 768/4x M12 76/4x M12 78/4x M12 76/4x M12
Bottom:fitting-p.c.d. d3 [mm] / hale pattern 78/4x M12 76/4x M12 76/4x M2 76/4x M12 78/4x M12
Mechanical Values
Minimurn failing load - Bending [kN] 4 B 5] B 10 12.5
Minimum failing ioad - Bending moment underhung [kNm) 0.81 0.77 1.02 1.28 1.8
Minimum failing load ~ Bending moment upright [kNm] 1.02 1.53 2.04 2.55 3.189

__Minimum falling load - Torsion [kNm] 0.8 0.8 1.2 1.2 1.8
Electrical Values

~ Lightning impulse withstand voltage, dry [kV peak value] | 85 | 895 i 85 95 i 95 N
Power-frequency withstand voltage, wet [kV nm.s.] [ 38 |38 i 38 38 I 38




IEE POST INSULATOR DESIGNATION

Ca.ie5

Dimensions
Height H [mm] A05 =1 305 =1 305 +1 305 1 305 + 1
Max. nom. diameter of insulating part d1 [mm] 170 180 190 190 200
Top fitting p.c.d. d2 [mm] / hole pattern 78/4x M1e 76/4x M12 7B/4x M12 76/45 M12 76/4x M12
Bottorn fitting p.c.d. d3 [mm] / hole pattern 76/4x M12 768/4x M12 76/4x M12 76/4x M12 76/4x M12
Mechanical Values
Minirum failing load - Bending [kN] 4 B8 8 10 12.5
inimum 1aling load - Bending moment underhung [kNmj] 0.61 0.82 1.2 1.83 1.81

_ Miinimum failing Ioad - Bending moment upright [kNm] 1.22 1.83 2.44 3.05 3.82
Minimurn failing load - Torsion [KNm]) 0.8 0.8 1.2 1.2 2
Electrical Values
Linhtning impuise withstand voltage, dry [kV peak value] 125 128 1 1eb 125 125

) Power fraquancy withsta voltage, wet kv .m.ﬂm

Power frequency withstand voltage, wet [kV nm.s.]

[ 50

Dimensions
Height H [mm)] 355 =1 355 1 355 %1 356 =1 355+ 1
Wiax. nom. diameter of insulating part d1 [mm)] 175 190 190 195 205
Tap fitting p.c.d. d2 [mm] / hole pattern 78/4x M12 78/4x M12 76/4x M12 76/4x M12 76/4x M12
Bottomn ftting p.c.d. d3 [mm] / hole pattern 7B8/4x M12 7B/4x M12 /8/4x M12 76/4x M12 76/4x M12
Viechanical Values
Minirnum failing load - Bending (kN] 4 6 8 10 12.5
Minimum failing Ioad - Bending moment underhung [kKNm} 0.71 1.07 1.42 1.78 2.22"
Minimum failling load - Bending moment upright [kNm] 1.42 2.13 2.84 3.55 4.44
Minimum failing load - Torsion [kNm} 1 1.2 1.5 1.8 2.5
Electrical Values
Uightning impulse withstand voltage, dry [kV peak value] 150 1 1860 1 180 1 150 150

| 50 | 8D | 860 50

Dimensions

Height H [mm} 445 1 445 1 445 =z 1 445 x 1 445 =+ 1

Miax. nom. diameter of insulating part d1 {mm] 180 180 195 205 210 ~
Top fitting p.c.d. d2 [mm] / hole pattern 76/4x M12 76/4x M12 76/4x M12 76/74x M12 - 127/4x M16
Botom fiting p.c.d. d3 [mm] / hale pattern 76/4x M12 78/4x M12 | 768/4x M12 76/4x M12° | 187/4x M1B
WMiechanical Values :

" "Minimumn failing load - Bending [kN] 4 B8 8 10 12.5
Minirmum failing load - Bending moment underhung [kNm} 0.88 1.34 1.78 2.23 2.78
Minimum failing load - Bending moment upright [kNm] 1.78 2.67 3.58 4.45 5.57

""Minimum falling load - Tarsion {(kNm)] R 1.5 2 2.5 3
Electrical Values
Lightning impulse withstand voltage, dry [kV peek value] | 170 1170 | 70 1170 170 -
Power frequency withstand valtage, wet [KV nm.s.] i 70 i 70 P70 70 70 B

. E
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Dimensions
Height H [mm] 475 +1 475 =1 475 +1 475 =1 475 +1
Max. nom. diameter of msulanng part d1 [mm] 180 180 200 205 215
Top fitting p.c.d. d2 (mm) 7 hole pattern 76/4x M12 78/4x-M12 76/4x M12 76/4xM12 | 127/4x M6
Bottom fitting p.c.d. d3 [mm] / hole pattern 768/4x M12 76/4x M12 76/4x M12 78/4x M12 | 127/4x M16
Mechanical Vélues
Minimum failing load - Bending [kN] 4 [§] 8 10 12.5

- Minimum faifing load - Bending moment underhung [kNm} 0.85 1.43 1.9 2.38 2.9/

_ Minimum faifing load - Bending moment upright [kNm] 1.8 2.85 3.8 4.75 5.94
Minimum failing load - Torsion [kNm] 1.2 1.8 2 2.5 a

Electrical Values

Lightning impulse withstand voitage, dry [KV peak value] | 200
_ Power frequeancy withstand voltage, wet [kV rnm.s.] i 70

Dimensions

Height H {mm] 560 1 560 + 1 560. + 1 560 * 1 560 x 1
Max. nom. diameter of insulating part d1 [mm] 178 185" 200 200 200

Top fitting p.c.d. d2 fmm) / hole pattern 1;%3)’: Me 1;%2; e | 127/4xM16 | 127/4x M8 | 127/4x M1B
Bottom fitting p.c.d. d3 [mm] / haole pattern 1;§§2§ mqg 1;?;31 m::g 127/74xM18 | 127/4xM16 | 127/4x M16

Mechanical Values

__Minimum failing. load - Bending [kN] 4 5] 8 10 12.8
Minimum failing load - Bending moment underhung [kNm} 1.12 1.68 2.24 2.8 3.5
Minimurn failing load - Bending moment upright [kNm} 2.24 3.35 4.48 5.6 7
Minimum failing load - Torsion [kNm] - 1.8 2 2.5 3 4
Eiectrical Values
Lightning impulse withstand volsage, dry [kV pesk value] | 2560 | 250 | 250 | 2580 i 250

Power frequenoy wu:hstend voltage. wet [kV RIn.s. ] | 95

' @a.aes ca.aes

ce-ses | ce.ees | ci1o.ae6 [cizBoks| cisses | croses

Top fitting p.c.d; d2 {mm) / hole pattern

Dimensions
__Height H [mm] : 770 = 1 770 = 1 770 + 1 770+ 1 770'x 1 770+ 1 770 x 1 770 =1
Max, nom. dismeter of insulating pert d1 {mm] | 165 185 185 205 210 220 230 240

127/4x M1B8| 127/4x M1B1 127/4x M1B1 127/4x M16 1 187/4x M16| 127/4x MAB| 127/4x M1B! 127/4% M1B

Bottom fitting p.c.d. d3 [mm]} / hole pattern

127/4x M1B1 127743 M1B1 127/4x M161 127/4x M18] 127/4x M6 127/4x M16| 285/4x18 | 254/8x18

' Mechanical Values

Min. failing load -~ Bending [kN} e 4 B8 8 10 12.8 18 20
Min, failing load - Bending moment underhung [kNm] | 0.77 1.54 2.31 3.08 3.85 4,82 6.16 7.7
__Min, faifing load ~ Bending roment upright {kNmj:  1.84 3.08 4,62 8.18 7.7 9.83 12.38 15.4
Min. failing load - Torsion [kNm) 1.8 2 2.5 3 4 4 5 5]
Electrical Values
_ Lightn. impulse withst. voltage, dry [KV pesk value}} 325 328 325 325 325 325 325 325

Power freguency withst. voltage, wet (kV nm.s.)| 140 140 140 140 140 140 140 140
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