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éFEEiF ICAT IR P-139:80
FABRICATION COF STEEL STRUCTURES,

AMENDMENT ¥0.), DRTED: 3IRD OCTOBER,1

Clause 4.3 -

Add the following para at the end of clause 4.3

"for the high tensxile steel (yleld poinc
egqual or highexr than 35 kg/mmey ‘holes shall
be directly drilled at the Zefinitive dia-
meter or punchgd and raamed ont; The
differonce botween the punched and reamed
diamotor shall be at £he miniowm 4 imw. "

The faollawing pera is to be added 2t the end of
the clouzse 4.6, .

"Diameter of a punch hale shall not vary in
all the thickness of the member Or JUSSET.
The silfference hetwean both hole diameters

on each face of the plecs =shall be lower than
the coanth of tho punched thickness, with a
maximum of 1.2 mm. For Lhe thicknessa lower
than 5 mn, mosimam difforenge e Ficed at

a3 T "

Clauge 7.2.1

beleta the clause 7.2.1 and add the following:=-

1. Visual =rxamination
2. Varification of dlmension and welcsht
3. Assembly test

‘4 Chemicnl Conposikticn {check analysis)

9. Tengiln Tesid

5. Bemd teats

7. Impact tceabka

B.. Galvaniring kestks

Clause 9_H

hdd the following aftar olauge 5.7
Impact Touhs -

FTho tegt ghall be performed in accordande
with I&G 630."
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SPECIFICATION P-1

FABRLECATTON OF STEEL

FOGREWORD

ag: 80

STHUCTTRED

This standa-d Has been introducad by WAPDA znd hes

been prepared by the transmission line sSeelicn af
the office of tha Chief Engineer (Design).

This ztaadard ia ir*:oqed noly for the purpose of
tachbical sz gic.iion o facilitate fabrication
of steel strocturos and does not incluwde provision

of gontract.

This specifivaticy iz subject to periodic revision

ps and when roguired,

SCORPE

This spescificatioi :cvers Tabrication, galvaniziag,
tosting and packlpg of trassmissicn line towere and

sub-station =tructurses.

STEEL

In fabricating ztruetures the cootTrictor shell use
structural steeis having chemical compesition enad

tengdle nropertics as spocified.

The steel shall be

nale elither by open bhearth, basig oxygen or sgloctric

furpace. Brocess.

depquiremant

Chemienl Codposition

The steels zhail conijorm to the followlng choumical

compasition,

' composition Percent

Elamazuwu -
“ B High

Hild Steel Tengile Stpel
Carbon 0.26 Q.20
Hanpanese 0.83 1.35

ThasphoTus  Max, 0,04 0,04 )
Sulphor Mo L, ta 0,05




o oa 1 % The Conltracstor may propose grruetural steel coniorm=

205

ing to latest applicable iandustry astandards specili-
~ation and recommended practiees having dilleTent
chepical composition provided suech steel has the yizld
point and min. elongation as specified dn clause 2.2.%
In this case the type and speciflications of gteel will
have to be approved by WAPDA, The following informa-
tion shall be supplied Ly thae Contractor:

Ultimate tensile streagth -

Yipnimum Guaranteed yleld strength

Minimum ¢lengathion

Petail of teat ploce

Chemical Composioion

Tepsile Froperties

The stecls shall conform to the reguiremants ks to
tensile properties prescribed below.

High Tensilo

Mild Steel Cpanl

Tensile scrength
ki mm?

ML o E Emaem 410 50

Max fmum 1} g0
Yield polnts tujmm?

Mindimum 26 35
Elorgation in B00mm masge
length percent, minimam
lUpto Bmm thickness 16 15
Over 8om thicknose 20 13

Bend Test Hoguirement

The steels shall withstand the following Bend Tesl
Requirements.

Ratio of bend dia-
gf"“ ?fl Th;::naszlnf meter to thigkness
i S for speciman

-

Mild 2teal Upto Z3 mm 1

Nigh Tansilo
Steal Upto 25 mm 2

-
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RUTS AND BOLTS

All bolts apd nuts ghell be made from mild steel to
¥APDA Specification P-i9 and shall be of size M 16,
The bolts shall be provided with one flat washer
under each nut.

Washers shall not be less than 5 mm thickness and caly
ane thickness of washer shall be used. The diameter
af the washer hole shall be 1.5 mm larger than the
bolt diameter and the outside diameter of washer shall
not be less than 1.5 mm lerger then the diagonzl of
the nut. All comnection bolts, muts, lock nuts and
washers shall be furnished in excesa of actunl oumber
required in guantity at least 5% greater than actual
requirements sufficient to compensate for normal field
losses,

FABRICATION

All rfabrication shall be performed nccording to approvs=
cd drawings in o thorough and workman like manper io
aceordanes with the bhest practice of a modern shop. All
Btructural material shall be streight and ¢leaned of all
rust anod dirt before being laid out or worked in any
mannér, Mecesgary straightening shall be doae in a
manner that will not Llnjure the material. BSharp kinks
or bends shall be a causge for rejection,

In shearing and punching only sherp dies and punches
shnll he used, shearing and putsching shall be done to
puage and no variation in lenagth shall be allowed cxcept
wvhere otherwise noted on the shop detaill drawing. HNo
variatioo shall be allowed ibh o group or cluster of
holes, and the cantre to centre distance batwean the

and holes in a piece sbell not wvary more than 1 mm.

Bolts holes shall be 1.5 mm 0 2 mm larger than the
normal bolt diameter. Bolts holes shall be cylinderical
and perpendigular to members, shall be clean out and
without torn or ragped edges and shall be free of burrs,
rough odges, and punch cracke. Heles shall be ancurate-

1y loceted apnd well matched.

Welding

ALT welding shall be performed in aceordance with the
latest edition of the “"Code for Arc and Gas Welding

in Building Construction,™ as formulated by the Amerlcan
Welding Society. A shicld-arc wolding process shall be
used. 411 walds shall be as shown on the drawings mnd
shall be made in such & manner that residual. shrinkage
stresges will be reduced to a-minimum,



4.5

5.1

Marking

All structural members shall be marked with the parrect
designation shown on the shop drawing. Markinog shall
bhe dope by stamping the members priocr to galvanizing
with numerals or letters of 12 mm minimum height, and
shall be clearly legible after galvanizing.

Tolerancas

fuse of assembling the structure in the field is of

utmost importance. The structure shall be =0 manufzc-
tured that all members carrying the Same mark shall bo
sprerchangable when assembled. The structure shall Tit

" without undue pressing and no reaming or drifting of

holes shall be reguired. Whnen erected, the struciules
shall not deviate from the wertical Ly more than 1/300.

The Contractor shall be responsible for the correct
fitting of all parts and shall replace free of cost any
defective materials disecvered during erection and shall
pay all costs of the correction in Che field of any
errors not previously digeoverad.

¢ THe Cross sectional orea or weight of each gtruatural

sige shape shall not vary more than 2.5% from the theo-
ratical or specifled amounts ..

The permissible variation frem dimepsions for structuTral

-gizo stesl shapes shall not sxceed the preseribed limlts

in ASTM AG.

GALVANIZING

After all the shop work is complete, all gtructural
materials shall be bot dip galvoized to conform to WAFPDA
Spacitication pP=g2, Prior to galvanizing the material
shall be drilled, punched, cut or otherwise .fabricated
ag pequired, freed from burrs, cleapged and thoroughly
prepared, so that the #ine conting shall he adherent,
dense, smooth, continuous and uyniform, It shall also
be completely free from lumps , blisters, uncoated or
porous spobs, black spots, dross, flux or any other
imperfection. A1l structural steel worped by the gal-
vanlzing proccss shall be gtralehtened by re-raollitg or
pressing., The material shall not o€ hammered or other-
wign stroightencd Lo a manney which may. injure the
galvanized coating. :

411 bolts and nuts shall ba hot dip galvanized includ=-
ing threaded porTtions ig sccordance with WAPDA Bpocifi-
cation P=82. Huts shall have Tinger tight fit on halts
and develop the full strength of bolis.
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Brittlenecss

All pecessary précautions shall be taken in the com-
position of steel and in its fabrication and prepara-—
tion for galvaniziag to prevent embrittlement of any
tem or parts of items iancluding bolts and nuts. For
detecting embrittlement WAPDA Specification F-82 shall

be Tfollowed.

51GH PLATES 7

A1l the sign plates shall be fired ceramic surfaces on
steel base plates. The ceramic enamel shrll sompletely

cover the froat and back of the plates and also the
pdges of plates and the interior edges of the attachment
holos, The enpmel around the holes shall be protected
by means of fibre washers,

TESTS

Hanufreturo's Tests

The Manufacturer shall select two samples f{rom each :
heat ta carry cut the followlng tests to salisiy himsell
that the products comply with the specification,

Far Sections and Ploates

I Chemical Composition
(Ladle Analysls;
2 Tenslle Tests "

d . Bend Tests

Far ﬁutslnni_ﬂg$t5

——a

: 38 Prool Logd Lest §
Ultimato Tensile Stroagth teést ) Accouuing
i Ultimato tensile gtrongth tost ; Eﬁvnn
under eccentric load 3. Specification
4, Cold bend test Y P-13
3. Hordness test 3
f . Galvaniging teat }

The Mapufacturer shall maiptain a record of tests
parried out by him for examination by Inspector.

E-zmz pLaince TosEs

The following aecceptance tests shall be carried out.



7.2.1

A

Far Scctlons and Plites

49 Vizunl examinatlon .

s Yerification of dimepsilons
and welghts

= Frototype tests

4, Chemical compositien{Check
pnalysis)

i Tensile tesis
B, Hernd Tezts
7 4 Golvapizing test

For Huts and Balts

i, Verifications of dimensions ;
- Visual inspection y Aceording
a. Proof load test ) to
3 WAPDA
i, Mitimote tenslile sirength Test ) Bpecificntion
5. Galvanizing. test ) P=18.,

The Coptractor shall rénder all neuessarf asslstance
to the Inspector in carrying out above mentloned tests.

ACCEPTANCE AND REJECTION

Chemical EmeEﬁikEE!

To indicate adeguately, the chomical composition of
a heat or a let, the minimum sumber of samples salected
to reprosent the heat shall be as follows:

Ho, of Spmplos

L5

o tons or more
&0 tons or less

If a pisce fails to meet the requirement the lot shall
be rojactad.

Tengile Propertias

Two tension-and twe bend tesis ghall be made from each
heat and strength unless the finlshed material from o
heat nnd strength gprodation is less than 50 fons, whero
ong tension and one bend test will be sulficlent. How-
ever when material from one heat and stresgth gradation
differes 9 mm in thickness, ore tenslon and one bend
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test shalXl be made from bath the thickness and the
thinneat material rolled in that atrength gradation
regardloss of welght represanted.

Two tensico and two bend tests shall be made oo every
finished shape for evely 10 tons. ’

If a test plece falls to meet the regquirement the lot
shall be rejected.

Aszembly Test

One structure of each type shall be tested.

Galvanlsing

The ageeptance and rejection on the bnsis of galvaniz-
ing test will be necording to WAPDA Specification P-BE,

Dimonaionnl and Finish Darenta_

Toe oumber of sample units inspected shall be equal to
the first sample size given in Table-¥. If the number
of defective units Jjcund i1a the first sample is equal
to less than the flrst acceptance pember, the lot zhall
be acceptable, If the pomber of defectives found in
tho £firgst gample ig squal to or groater tham the Tirst
rejection aunber, the lot shall be rejected. IT the
ta, of doefectives found in the first sample Is betwesn
the first acceptances and rejection nunber, a second
sample of the size given br the plan shall be inspected.
The numbor of delcetives round in the fixet and the
second samples shall be secumulated. I the cumulative
numher of _defectivas is eaual to or groater than the
second rejection number, the lot shall be rejected.

TABLE=-V
Sampla ] ¥ e 1”3 Cupulin-  JAccept-{ Hejec-—
size code § Sample | ‘;hfp § tive sam-fzace § tisn
latters 0 g " b ople gize §Humber § Number
2 to B First 1 1 o 1
Second ™ - = =
g ta iS5 First 2 b ] 2
Sacond 2 4 1 i
16 to 25 First 3 3 o “
Sacond 3 & 1 2
28 to 50 Flirst 5 5 i s
Second # 10 1 2
51 to 80 Firset B B 1] 2
Fi 1G 1 2
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8.3

e

Sanpla ¥ i ﬁammlei Tumnla= 1 accepi-i Bejec-
zizge codel Samplal leze i tive sam—{ ance § tion
letters 3} b 8 ple size § Number § Humber .
81 to 150 Firat 13 13 . 0] 3
. Second 13 pels 3 4
151 to 280 Yirst a0 20 1 i
Second an 40 d o
o531 to 500 First 32 33 2 u
Becond 32 G4 B '
=1 +a 1200 First a0 50 ;| T
Sacond 50 100 B 2

Nuts ‘and Bolts

The sampling acceplance, and rejecticn ol nuts and bolts
will be according to WAPDA gpecilication P-19.

TEST METHODS

Vigual Examination

The test swrples shall be axaminzd visually for the
following:

Vigual Examination

Examination elecis
Material ot ns specified in Telavant
; clauscs .
Constructlion Not of the shape given 1ino
relevant deg.
Finish Galwvanising aot DTODET, pTesenge

of burrz, black and bBars Spot=
dross and projection,

verification of Dimeosions and Welpht

Tha bipding dimensions of Lhe material shall ha measured
and weliphed and shall be os shown on the relevant Approv-
od drawings subject Lo the toleradees given in clanse 4,

Agasmhly Test

Ona sternoture of each type shiznil be assembled completely
in the shop to verify the dimensinns and sultability
fnr fiald crection, Heaming or unfair holes shall notl



8.4

9.4.1

#2.4.23.1

H.4.2.2

2.5

hq-nﬂﬁmifttﬁ.and only a4 ressonable mmount of drifting
will beraZltowed in‘assembling. Poorly matching holes

‘shall’ e caude for rejection.

Chemical Composition Tests

Leddle Analysis

An apalysis of each heat of steel shall be made by the
mainufacturer toc determine percentages of the elements
specified below, This anelysils shall be made from a
test ingot taker durlng cbhe pouring of the heat., The
chemical compogition thus determined shall be reportad
to the purchaser aad shell conform to the requlirements
specified in clause 2.2.1.

Check Analysis

Analysis shall be made from finished material represent-
ing each heat or lot., The chemdeal composition thus
determined shall oot vary from the range or limits
speclfied ip clause 2.2.1.1 by more than the amounts
speelfied below, bul the geverel determinations of any
elements in 2 heat may not very both sbove and below

the specified Tange.

Focr lald Steel For High Tensila Stocl

B leanya it nder over Undar tOver
the Limlt the Limit the Limit the Limit

Carbon .03 .04 03 04
Mapganese 06 .08 09 12
Phosphorus - .01 - 01
sulphur - ._Bi - 01

In ecace of an approved specification as refered to in
sub clause 2.2.1,2 the cherical composition and
tolerances of the approved specification be appliecable.

Tensils Teat

The test shall be performed in sccordance with ISQO-BZ,
Bend Test
The bend test specimens shall stand being bent cold

through 180 deg. without c¢racking to an internal dia-
metor of the specimen as orescribed in elsuse 2.2.3.
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9.7 Galvanislog Test

a,7.1. This test shall be carried out" on alimfefrnus“é;rtﬁ
eomplying with the following roguirements.

1 Weight of ziiﬁ coating

2s upitormity .of sinc cﬂatinéﬂ
3. Adherence of zinec coating
4. _Embrittlemunt tests -

g 7.2 ‘Test sempled for determination of compliance to Lthe
teats specified shall_he-perrurmed in accordance witih
waPpA Specification P-E2 and shall be takon from each
ipt. The lot shall eonsist af & guantlty as specified
in the relevant gpecification.

10 PACKING.

10.1 . 411 material shall be suitably packed to Tinal destina-
tiont! heavy pieces.such as legs and large Cross &mm

. ' members:may be packed separately or ip bundles of not
more: than 1000 kKg- with all pieces'in the bundle having
the same mark of the same strusture. All bundles of
angles shall be gocurely fastensd at three oT more locd-
tiuns.yiﬁﬁfﬁﬁlvunizad steel binding SLTARS not smaller
than- ix20 mm-of 1350 kg. tensile strength,

10,2 A1] ~emall- picecas such ag bolts, washers, plates and
ntherlsmﬂll fittings shall be packed in stroag wooden
poxes with & Eross weight of 50 %0 100 kgs. The boxcs
should be strong @nougn to withstand rough pgndlin:.
Bolts of different sizes and lengths shall be packed in
separate Dags before boxing. Groups -of packages or
bundlos may be packed in the samo wooden BOXGS. In
general , separate packages logs than about 50 ke, ench
should not be used. =2 e

1 DRARINGS R il IR

11.1 vhe conbrachtor will be supplied with single-line diagra®
ipdicating the various dimensions, angle sinses used,
aizee of boits used, L¥pe of steel  and varlous stranderas/
process to be ‘followed for gnbriqntinn_anﬂ_gqlvanizlng

of the structure.

1.2 After placing of contract, the coatractor shall submit
for approval, the fnllowling drawings Lazed on ginglc
line diagram provided in the clause ., R

L o s I ]

11.2,1 Shop Detalls ﬁrmwinﬁs

The detailed drawings shall show shop details ipclading
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11.2.2

3
=y

L

11.3.4

11

of dimensions, shearing, punching, pevcl cuttinf,
ponding atnd fdentilication mark and welpght for coch

membar.,

Trgction Drawings -

Frection drawings ShOwiig each membar with 1ts identi-
fleation mark, locatlion and positien of the outstand-
ing leg of angles, number sad size of eonnection DOLTS
and all erection detalls.

Footing jpstonllation Drawings

Footlng erection dpawings showing sach pembar with 1ts
identification mark and number and size af connection
bolts, and all dimensions required for tho proper Sct-=
cing ond positioning of ancher bolts or stub angle
foptings with relatlion t¢ the pentre, of the stroutura,

Hil1ls of Material

Bills of material for aach tower shall show the gquantity,
kind, size, leagth, weight and assembiy msr¥ for each
member, includiag bolts, waghers, plates and mil fitt-
ings complete Ior gach stTucture.
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& transmissicn line and parallel to lts centre line,

At angle locations Lt 1w the direction bisenting the
extern§1 Angle betweoen the two adiacent sectiong of the
transmission ITines, '

Transverse

The horizontal Jdireacetinn ot right angles to the run of
conductors of 4 trunsmission line, At angle locations
it 1s the direction bisecting the internal angle betwaen
ihe two adjwcent sections of the Transmission line.

TYFES OF PUOLES

The Transmission lines pole: shall consist of & galvanized
gteel pole with six crossarme and shell be of embadded or
anchor base foundation type. The pole and crosearm shall
be circular or polygunal in shape, and tapered uniformily.
The poles shall he in several secliona and assembly of
sections shuall be achieved by slip joints.

The poles are of following types:

i} Type S5P=A Tuangent Pole o Lo Angle
ilY Type HSP-D Mirdium Angle 8®. . E-D":J Angle -/
1i1) Type S5P-8 Ulenvy Angle 0% - 60° Angle and
dead end. "

The poles kre designuted by the code numbers. These codeg
have been anmigned in the Fullowing manner:

N} The first twe letter 'Sp° Ebdnids for steal
pole for Transmission | ines,

b) The succeeding letier A, D & G denotes the
angle, these poles can sustaln.

Double civeult suspensben pule for Btratght line position
and wngles upto two degrecs Tor a wing upun of 180m, a
wilght span of 225n.

dU_Degvee Double Circuit Siewl Pole Typa SP-D

Double cireuit strain pole for line angles upto 30 degrees
on W wlod span of 1A0m, u wolght Hpwlt wf 225m,

60 Degrees Double Civeuit Stecl Poule Type SP-G

Double clrecult stratn pole for line angles upto 80 degrees
on a wind span of 180m, a welpht span of 225m. This pole




SPECIFICATION P-186: B
STEEL POLES FOR TRANSMISS10N LINES

FOREWORD

This standurd has beon introduced by WAPDA and hae been
prepered by the Transmiwsion Line Saction of the office

of the Chief Enginear (Designsd.

This standard is intended only for the purpcee ol Techni-
cal Specification to facilitute design and fabrication of
steel poles for Transmisstion Lines and deoes not includs
provielons of Contract,

This Specification is based on International Electrotechni-
cal Commission document no 11{C0)10 Recommendation for
over head lines, Jily 1680 ferdetermination of wind lomd and
ASCE method of Design of Stael Transmission pole atruec-
ture for analysis,

SCOPE

Thle Specification covers the design, fabrication and
supply of galvanized stwel poles for Tranemission Lines.

DEFINITIONS
Conrductor

A conductur is a wire meant to transmit electrical energy
or an overhead ground wire for lightning protection and
induction in telephone line,

EEH.TI

Span means the horizontal distance betwaen the two adjacent
peles of & Transmiesion Line,

Wind EEan

The wind span i{s bhalf the sum of the two spans adjacent
to a pole,

Weight Span

Welght span is the horizontal distance between the low
prints of sag in the two spans adjacent to & pole under
minimum temperature conditions,

Longitudinal

The horizontal direction aleng the run of conductors of




shall also be capable of acting as o dead end pole with
all conductors strung at right angles te crossarm axis
on one side only at thelr maximum loaded tension,

4 LOADINGE

4.1 Each type of pole ghall be designed to safely withstand
the lowding due to wind on pole, conductors, hardware,
garthwire and dead weight of pole nnd fittings, dus to
resultant transverse load aut ungles as indicated here-

aftor.

4.2 Uaximum wind veloeity (VM) has hean tuken as 45m/Sec apd
the Reference wind wvelucity (VH) as 30.2m/Sec Laking into
account ground roughness coef~-ient =as N.67. The magni-

tude of wind load on pole and wires 1s & pressure of 57 Kg/m2..

4.3 Wind On Pule

4.38.1 In order to determine the effect of the wind on the pole
itsell the latter shall be divided into slements of Buita=-
ble helght. The ultimate wind load in the transverse direction
applled at the centre of gravity of an elament shal! be:

ATE = . CKTE'GT'd = O

g = dynamic Reference pressure = ETHEHmE
d = Dianetar of the pole

L = Leugth of the element

G = Gusl reapouse factor = E.EEfZT}u'l?ﬁ

WVhere ET = Height from centie ol gravity of element
above ground.

4,3.2 Drag mefflclent EHTC shall be calculated in terms of
Hevnelds nos., which shall be equal to:

W W EG.EHiﬂﬁxdfﬁT"'

Where d = dinmeter of pole
CXTC= 1.2 for R € 3x1o”

iF,

CXTC= 0.75 for R 3 4.5x10°

For values ot Reynocld'smnog betwoen 3x105 and 1,5;1D5, the
value of Cype May be determined by:

Cype-= 15.185-2.555 log R
4.4 Ultimate Loads

4.4.1 Tranverse, longitudinal and vertical loads on the pole




body shall be aspplied uniformly along the pole.

Thie lowd on conductors and insulators shall be Assumead
to uet at the conductor attachment points.

The ultimate loauds for all types of poles are given 1in
Table=I,

Stringing counditions are mainly meant for design eof
crossarms. It shall be mssumed that only two eonductors
shall be strung simultanenusly wnd the Angle Retween the
Anchorge and ground shall not he more than 18°.

-]
W
3
d
I
:
4
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89.1.3

5.1.4
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Ench pole ehall be deedgned to withetand all combina-
tions of vertieal, transverse and longltudinal ultimate
loade krising from the loading camses stated below and

the conditions stated in rluuse 4.3. The combination

and direction ¢f loads shall be wuch aw to induce maximum
stresses in elements, In all cases the Pole mhall be
assumed loaded wich F27']1 wind and welight spens and full
line ungles.

Came 1 It shall be mesumed Lhat all cunductors are
Inetalied and intact, the wind shall be assumed
to blow in the transverse direction.

Caae 4 Three wires inetalicd on one circult and wind
ghall be assumed to blow in Trensveras
direction,

Caee 3 Btringing Condition, {Two conductor ahall be
string simultean=ocusly)

DEBIODN HEQUIREMENT
Genepul

Eaeh Pole shall be of eelf sipporting with embedded
aiichor base foundations and shall be able to ecarry the
louds and mest the louding conditicns of thie specifica—
tian.

The genwral sonfigurstion smnd dimensions of poles and
elearance ehall be as per attached drawings., The dia-
meters of poles shell not excewd the max values shown.
Bection lengthe shell not exceed 19 meter, The min thich-
ness of materisl usod for poles shall be @ mm and for
drossrt*m mhall be 4 mm.

The Cuntractor shell be fully responeible for the design
of the polew and for their watlefactory performance, 41l
desigrie furnished by the Contractor end approved by the
Engineer shall be conmldered a part of this specificuation.

All dnalgne and drawinge submitted by the Contractor shall
beoome the property of WAPDA. The WAPDA exnrasely reserves
the right to use, reproduce in while or in part to distri-
bute , and to reuse mny and all such drawinga in connection
with the installation, maintenance, replacement and repair
of the materials to be furnished under the specification
and also to make any and all such drawinge and reproduc-
tions thereof available to subsequent Tenders and Contruc-
toris, where negessary in connection with fabricating and
furnishing materials duplicating or clogely similar to

the materials to be furnimhed hereunder. The depositing
of mll such drawing with the Engineer shall pomstitute a
licence to the WAPDA to use said drawings in the manner

hewroin stated.



5.2 Dﬂii_i:ﬁn Me- Lhids

5.2.1 ALl calealations for determiniog al lowabio ELYCENCE o
Pole shall be according lo ASE Molhnds "Degign of Stee]
Transmission Pole Struclores',

b.2.2 ALl calculations carvied ol on ceenputer ghall be accom=
paniad by & full explaniation ol the COMPUL €T Proglammes
and the morhods used in the caleulationg,

B2 As tho poles are of cuntllover tvepe, consideration shall
be given to the most unfavoural]le condition of simple
buckling vr combined buckling by bFnding iand fursiom,

6.2.4 Connection betweon the varicus Parts to be achieved Ly
slip Jjoints, the ovarlapping length shall be at least
equal to 1.5 times the Inside diameter of the fempale
saction,

5.2.5 In vase of wnchor base type poles the dimension and thick=
ness ot base plate as well pns number, diameter und length
af anchor bolts shall be determined by calculations and
shull be sclected Irom the range ol suma International

Standard.

: Foaundal jons

- i iy

5.3.1 The Jrundations shall be designed o the following basisg,

£,3.2 The Ioundation shull bLe able 1o withgtand the dultimate
forces tension, compressiun shear and uplift for the worst
possible combination of ultimate loads giver In olausae 4,
Muwevar fur angle pales the ultimute lowds shall be myltf-
plled by an additional factor utf 1.2,

2.3,.3 For design pyrposes the wailghl of concrete may be taken
as 2300 Xg/m9 and of earth sms 1800 Kg/m3,

2.3.4 The foundatiun shull be designed for 5011 bearing pressure
of 2,1, 0.5 Kg/Sqoen. .

HATERT AL

i d Pules shull be made of low allay high tensile stea] shest
or plute having the tensile properties as specifiad. The steel

. hull be made by open hearth, basic oxygen or Electrie

4 furnace proress,

6.1.1 The manufucturer muy propose steel uuururmlnﬁ ta latest
applicable Industry Standards Gpecification and recomman-
dation practices provided such steel hag the minimuam

———
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6,2

8.3
6.3.1

6.4
# 8.4.1

Eiqu

Yleld point und mintmumn Elvngution gy specified, The
manufictyrer shall tnddicute the Krade of atopl and
ldentify the gtandard to which the stesl] complies . The
spectlication of steel shal) be approved by Wapda. The
following information shaii be supplied by the Manufacturs

Ultimare Tens il dtrength

Minimum Guarantecd Yiwld Strength

Mimimum Elongation

Detail of Test Piece

Chemicul Composicio:-

Tengile FrﬂpertiEE

The gtealsm shall conform tg the requirements ag g tensile
properties Prescribed below:
Yield point hg,-fmm2
Hinimum 30 - 40

Elongation 1ip 50mm Eunge
length Percent, minfmum upto
amn thiecknesgs 18

Elongation i 200mm guagpes length
percent , minimum,

2mm to 18mm thilckness 13
Dver 18mm thicknegs 17

Bend Tosmt Hequiremant

Thickness of Ratio of bend dia-
Malerial mater to thicknesg
= for specimen

For all Lthickness : ) 2
Tolerances

-_‘_-_-_'

The tolerance of Steel grade und Epeciricntiun"quutud by
the Contructer shall be applicable.

Tolevriuces in the mahufacturor of the Poles mhall be ua
Tullows: " -

i) -ﬁverall length ot poie + 10%



8.4.3

7.1.1

7.1.8
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Li) outside dia + I3,

Li1) Tube thickness - B

1v) Twisting 1.5 Degeroe por 3m
v) Weight s 3g,

The pules shall he BEtraipht within 1/300 of length.

FABRICATION

All type of poles shall be marle of one or saveral sections
ar elements tapered uni frerp:l v “Lariing with the buse or
butt end, decreasing in dlamore:r ut g Suitable rate. In
the cage of poles made Of several Lzstions their assembly
shall be achleved by 8lip jJuint or flanges,

Poles and crossarms shall have no transverse jointy or
welds and only one longitudinagl weld per thickness of pole
shall be permissible.

The upper part of the Pule shall be made to accomodate-
cruss-arm of the dimensiang and clearances shown on the
drawing, necessary for the attachment ef conductor and
shall be mode to mitch aesthotice of the pele. Crossarms
connvetion to the pole shall he made by flanges.

In case ot anchor base type polesy the lower part shall ke
cquipped with a base plate to be anchored on a concrete
Ioundation by means of anchar boltg,

The anchor base Bhall be of sufficient cross Eectlion to
develop the full strength of the pule by meang of two
Lransverse, Electric welds. The base shall telescops
the pole and ane wald ghull be on the inslde of the base
4t the eénd of the pole and other welid on the outsgide at
the top of the base.

Anchor buolty shall be ol Sultable diametep and lenygth to
develop full the ultimpte dtrength of the pole. The upper
ends of anchor bolt shall be threaded and furnished with
hexagonal heads. The lower end of the bolt shall have 'I'
bend of length not less than 3 times the diameter of bolt.
The anchor boltsg and nuts shull be hot dip galvanized tao
WAPDA Specitication P-82 Metul covers shall be provided

for covering the nute and the portion of the bolt extending
about the base and metal vover shall be attached to the
steel base by means of CAp BCrews, -

4 ground sleeve ghall be attached to sach embadded type
pole. The sleeve shall be made from one plece of sheet
or plate. The thiecknegs of the ground sleeves shall be



7.2,1.1

T.2.2

Ti2ig1

=: 11 :=

naot less than Bam. " The one longitudinal ‘weld shall be
ground or rolled smooth, Unloss otherwise spocified,

the sleeves shall be 800mm, The top of the sleeves shall
be welded to the pole by means of a fillet wald, which
shall be sufficiently beveled 1o shed water and make
Joint watertiohr,

Welding

All welds shall be performed in works before galvenizing.
All welding shall be Electric dre according to some
International Standards snd shall include the following

procasses:
- Shielded metal Arc welding
- Submerged Arc welding
- Gas metal Are welding
The electrodes used shall Le compatiable with grade and
chemical composition of the steel used and shall have

mechanical properties at least equal to physical proper-
ties of the stesl tu be walded, Uncoated electrodes shall

be used,

The welds shall conform to the folloewing mintmum roquire=-
ments,

Longitudinal Welds l.¢. (For pules and Crossarms)

- 80% penetration of all thicknass aof gheet staal

- The wold shall be free from any inside and
outside cracks.

- Moo blow holes on the surface of the weld =shall
Ee allowed,

- Mo surface blister shall be tolerated,

7.2.2.2 Transverse Weld 1.c. (Fur Base Plate)

- LOC0% penetration between sheet steels regard-
less of thickness considerations,

- all welds shull be free from all cracks buth
inside and outside.

- no blow holes on the autslide of the weld.

- the blisters, porosites, spherical inclusions
exceading 5% of the minimum thickness of the
sheet steel shall be refused,

- the detectible angular ineclusions shall not-
be tolerated,

A3

e I A i ey e Y Ry 1._:1-
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7.4.3 In order tu mailntain the quality: aof the weld manufoe-
turer shall make use of the mogr ndequate method and son-
trel instruments in order tn verify the quality of com-
pletod wald: yltra B0Al o i’ radio control methods (X or
ganma ruys) shall be used In the works.

T.3 Galvanazbng

Tl All parts of the poles und erossarms shall be hot dip
galvanized after completion of manufacturing operations.
Mo Turther manufacturing, touching up or modifieation
shall be performed on the mnle or oroesarms gefter they
have Denn galvanized,

7.3.2 The galvanlzing shall be parformed on both inside and
Cutside Taces of pole and CrEEaTrms,

7.3.3 The galvanizing of the relesvunt plate or sheet of steel
used for the manufacturing of pole or crossarme and Nutas
and Bolts shall be o8 per WAPDA Specification P=-82,

B ACCESSORIES
B.1 Sign Plutes

All palew shall be fitted with Danger; number and phase
plates in accordunce with drawing NapDW/DF-207 The plates
shall be fixed in accordance with Drawing No. PFOW/DF-207.
The =ign plntes shall be fired ceramic surfaces on Eteal
bage plates the coramic enamel ahall completely cover the
fvont and buck of the ianterior edgea of the attachment
heles the snamel atound the hole ghall be protected by
means of fibre washers,

B.2 Step Bolts

Hemuveuble stap bnlts of 16mm dia and 130mm step shall be
provided in a @taggered manner, every 450mm on the pole
above asticlimbing devices,

B.3 Anticlimbing Device

The anticlimbing deviee shall consist of an arrangement of
barbed wire around the pole to preveant un-Authorised
persons from climbing the pole, It shall be made accord=
ing to drawing No.GW/TZ-7 the outer moet barbed wire
5hall be at least 800mm from the pole mpacing of barbed
wire shall not excesed 150mm. The Anticlimbing device shall
be fixed at gbout 3 from Eround level.

B,4 Details for Attachment

8.4.1 Frovision shall be made tor Attachment of suspension and
tension strings, overhead Eround wire and the grounding

Roda.




B.4.2

B.4.3

8.4.4

8.4.5

g,.2

Por attachment of ground wire, arrangement shall ba rads
at the top for suspansion and tangion flttings for Smm
E/Wire to accept assemblies as per drawing hNo. FOW/DP-31%.

Por attachment of suspsnslon or tension strings provi-
sion in the crossarm shall be made to acca t assarblien
ag per drawing Nos. FDW/DF-31s & POW/DF=327.

For attachment of groupd rods the embed part of the pole
shell be provided with a.threaded mocket for 16mm dia
stud of adeguate length for attaching the grounding
terminal.

In case of Anchpr Base typa poles. The grounding rods
shall be attacheda to one of the Anchor bolts by means of

a capper cable of suitable lengi’ a& shown on drawing
No. EW/ TC-42.

411 ferrous hardware shall be hot dip galvanized as par
WAPDA Specification P-82.

TESTS

Manufacturer Tests

~he manufacturer shall select two sumples from geach hazt
to carryout the following tests Lo satiefy himsel! that
the products comply with this Specification. The Teats
shall be performed s per WAFDA Specification P-1398:80.

For Steel

i, Chemical Anslysis
8., Tensilles Teats
9. Bend Tests

For Nutm Bolts and Washers

1, Tensille Strength Test
2, Bend Test

The manpufacturer shall maintain a record of teste carried
out by him for examination by Inspector.

Acceprance Tests

The follewing acceptance tests shall be carried out.
For Pole
1. Visual Examination

e
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8.3

2.4
g8.6.1
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2., Verdifisption af Dimenwiona and Welghts
Prototype Test

i

For Muts Bolte and Washers

.VETLfitltfﬂn of Dimensions {AB per
{WAPDA

Visusl Inspsetion (Speeifiecation

Proof Load Test (P=138

Ultimate Tensile Strength Test
Galvenizing Tast
Bend Tesl

= N A O T K

Visual Examination

The teat szmples shall be examined visually for the
following:

Vigual Examination

Exazinatinn Cafects

Material Mot ag spocified in relevant elauaes.
Comatruction Mot of the shape indicated,

Finigh Galvanizing oot proper, presence of

burrs, black and bare spots, dross
and projection.

Welding Mot aa specifled

=

Verification of Dimensions and Welght

Far confirmity to the requirement of dimensions and weight,
in case the rejectlon numbar ingreasss es specified ln
this speclfication, for the limits of tolerances mentlon-
ed in clanuse B8.4.2. The entire lit shall be rejected.

Protoiype Test

This test will be carried oul in accordance with clouse
8.8 of this specilficatlon,

Prototype Test

Full scale tests shall be carried out on each type
af pole of maximum height as shown on the drawinge.
Different cases are to be tegsted to the ultimate design
lesds without failure, The pole shall then ba tested to



B.6.8

Ela'T

B.6.8

8.8.89

g.8.10
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destructdon., Load cages ghanll pe Epeciflad by the
Engineer at g later Etege,

The pole shall be erected oo 8 [ovundatiop structure or
Anchored on Bolts which shall be or adequate stremgth

and stiffnese to withstand Rafely the pole reactions under
test loadings witheut any mubllity, The foundation
structure our Anshor Balt arvangement ghould pe such chat
88 slmulating the condiirons which will be Bhcountered in
garvice,

Each part of the pole and crosserm shall be of the same
Brade and class a9 those Lo e furnished for the apecified
poles of the same type, :

The poles Lo be tested shall u: ualvanized and in a1]
respacta identical to the holes to the Supplied, -

The tesating Bench ghall ba go dasigned ag to Prevent pracs
tlcally any totroduetian ¢f appreciable errer in SEASUrE=
ment such as frictions. For thut purpose the moaguring
device used shall ha pleced 1o such & manner a8 to directly

Prior to tesclog, the contractor shull submit for approwval
of the Engineer a line diagrum showing layout of the teat
glte, rigging, localiun af load flzasuring instruments to

be used and a series of Ilpe diugrams shawing the loads

tc be applied, taking into account the weilght of rigging
and angle of load application. The euntructor shall mubmit
for mapproval o tabulated form on whieh the applied Ioad

and carrespunding deflectian readings will be enterad for

each load case,

Testing Bench at the test site 4hull be capable of hand-
ling ultimate loads with safety, Testing Bench shall be
capable of handling inciewsed loads during destruction
tesiing with adequate Safety of personnel working on the
test Facllity. '

The load AOnitoring eyuipment shall be electronic. trans-
ducers complete with appropriare digitnl readout moters
and recorders with an pverall accuracy + 1%. All load
monitoring equipment shall he calibrated before and after
testing of the poles. )

The testing of Pole shall be carried out in the presaence
of personnel of ihe Eaxgincer,

WAPDA shall be notified at leagt SiX weeks in advance aof
the date the tests are tu he conducted. Time shall be
Bllowed for the Eagineer to fpprove the actyal,



g.8.11

E|Ea12

9,8,13

8.6, 14
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The uliimuce loads shall be applied. The Urawlng showing
the combination of loude for Lesling shuil be supplied

by the Engineer at u later Stuge. The londs ghall be
applied in five Bteps of 30%, 75%, 90%. p5% and 100% of
the ultimate loads, Each test luading shall be appl led
according to the drawings and maintained for not less than
& minutes during whick time there shall be no Blacking aof
or adjustment of the lomdse Should 1t bhecoma necessary

to mdjudt the loading, the & miuutes period shall stapt
mfter the loading, 18 stablizmd and constant, All test
loads shall be removed compleiely before the lpade for the
next test are appliad. After such test loud deformation
due to longltudngl, LriLnBverss tnrque strain ahall be
measured (A 10% deformation Tesildve of the maximum defor-
mation recorded gt the end of the peiz dus to the ad just=
ment of the parts and to vhe remaining tension in the
holstdng cubles will be fccapiabled. All test loads
corresponding to conduetor and Eround wire loading shall
be applied directly to the regular attachement detailed
provided for thega lomds, Test load egquivalent to wind
logd on the pole ghall be applied at the Centre of Cravity
uf the specified sectlon of element, taking into aceount
the drag coelficient as caleulanted dcecording to clausge 4.1
of thiz wpecificgtion. Tu ensure application of full test
loads Lo the pole, frivtlun loasps in rigging shell he
sdded to speeifisd londa, il thore Lg Tigging between the
role and the load meaturing device, Applica-ion of impiact
loads shall be aviided, |

Any consplruous yimlding or any failyre under any of the
Bbove tegt towd ings shull be corsidered a detect, Jf a
defect develops buecause of Fanulty workmanship or materials,
the contractoy shall correct the defect gnd repedt The
test loadingat bis ewnexpense. ineluding any ndditional
COST lncurred by WAPDA for the witnessing of the repent
tedl loading by the Englneer,

In Lthe event of il lapse of pure undep loads of a valuye
luwer than 95% ofr ultimate loads, the part that bas
eallapsed may be replaced by another with greater mechani-
cal strength., The modified stroctiure shall be required to
Pass the test for the Bpecified 1009 ultimate leomd.

If the collapse of a PArt oc¢urs at loads betweabn thase
corresponding to the §5% and 100% of the ultimate loads,
one of the following two procedures may be aduopted :

8) The poles ashall be tested according te: the
proceduYes ms mentioned in clause 9,.8,13,

B) The test shall be repedted on another pole
of the mame batch and the structure shall be
required to pass the 100% of the ultimate
lord as gpacified by the Engineer.
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8.7 1in n-Acoaptance and Re oo

Sampling sizes are designated by code letters. Table=I1I
ghall be used to fiod the applicable code lettar for the
particular lot or batch alze for various tests specified
in this specification, Woile the number of unlits of
product from each lot or batch whichk are to be insepscted
(grmple size) and the orlteria fur determining the accepti=-
ability of the lot’ or batch (acceptance and rejsctlon
aumbare) for dirtagnnt code letters can be obtalned from
the Table=V given bDelow

The number of sample units lnspected ashall be equal to

the firat sample size given in Teéble-¥, If the number of
defsctive units found ian the first sample 18 equal to or
lass than the f{iret acceptance nuzber, tha lot shall bs
scceptable, 1f the number of defectives found in the firat
sample is equal to or greater than tha [irst rejection
number, the lot shall be rejected. If the number f delec=
tivea found in the firat sample ls between the firet
asacaptance ard rejection numhar, second sample of taa gize
glven by the plan shall be inspected. The No. of dafectives
found in the first and the second samplee shall be accumu=-
lated. If the cumulative No. of defectives is equal to or
legs thun the second acceptance number the lot skall bo
sccaptable, If the cunglative No, of defectives is equal
to or greater than the secoad rejection numbar, the lot
shall be rejected,

TABLE-V _SAMPLE SI2E

+ | Gempls size for | Sample size for
Lt de Rxvoh §f tést specifled | dimensional ‘and

i _ }_in clauee 9.8 | rinish defecte

2 tu ] i A

B 1o 15 it B
16 Lo 23 A C
26 to 50 A b
51 to 2] 8] B E
91 to 150 B F
151 to 280 B G
281 to 500 e H
.501 to 1000 [ J

T
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16 BUAWINGY AND DATA

12.1 The Contractor ghall submit eutiine deawlngs und deslgs
drawings of steel poles us indlonted In ulaussa 10.4 tu
10,8 with him Bid, AfLuy plaokng of Lhe Contact the Cons
rraetor shull submit Por approvel . druwings as indicatwd
In purud 10,7 to 10,10 wnd any cithwr valeulatione anil
drawings required by the Enginevr.

o =L R R ) T

10.3 The Lollowing infermatlon shall bo mupplied:

1) Urtulogues/lAterature of Stendurdised Ltem.
1l) Test Certlficatr

114) Detall of manufacturing walding and testing
facilities aveilable with manufacturas.

15.3 Material Details

Information sueh me grade and standard of gteel umed giving
ultimate tensile mtrength, min Elongation, min yleld
gtrength chemical composition of greel, standard & method




Ty

Ty

10.4

10,3

10.8

10.7

10.18

=: 18 i

Balvanizing & welding and method of fabrieation of pole
shall also be appanded, gnglish lunguege copy of the
perticular siandard Aceording to which the steel is
supplied, and the Btandard for all galvanlzing, welding
and other applicable dieel shall be supplied with bid.

Cutline uruw!nEE

Qutline drawinge for Bauh type of pole wnd showing the
size, locatien an ATrangement of all elements principal
outline dimensiongy and condgetur clearances to the poles,
the size and length of clements shall be provided, It
should be possibla to verl'y the drag coefficient mnd
walght of poles. S8Parate deisllm to A large acale ahall
bea shown for all ineulgtor and ground wire conpr=citlon.

1f necessary for glarification, u large scale shall also
be used for plotting detalls,

Daslgn Celculations mng Strese Diagrams

Design calculations ang glress dipgrams shall shodw the
lollowing information. pDetalled calculations of wind
loadings on pole shall ha inclyded, Loading calewlations,
Berding Momunts, Biresy dlagrams, Sectionmodulus, Thisk=-
nessod, Inglde & Ouleige diameter for each section or
Elemeuts of pnle,

Design calculations it carried ocut by computer shall be
fully documented. Full details of the analytical methods
used shull be provided, pocumentations shall provide a
full explanation of the methods of progrumming and the
interpretation of the detaliled resuglts.

Foundation Drawlngs Bod Calcoculatlons
1L L Wil

Fully dimonedoned drawings of ul! foundatlons ashowing almsoc
the volume of the fuungations, Calculations showing the
loads imposed on the foyndations and the resultant bearing
Pressure and uplifl resiutance of the foundations.

Shop Detail Drawings

Shop detsil drawings BHhowing all shop detaile inekuding
All dimensions slip joint or Flunges, hevel cutting, bend-
ing and the identifice{inn mark ond walght for each ele-
ment. The Contractor ghall pot proceed with the shop
detuil drawlngs until the outlioe drawlnges und deslgn
gtreas diagrams have bhgean Lpproved by the Engineer.

Erection DraninEE

Eraction drawings l-h:D‘P.rjnH- azch element or saction with
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ita identification mark, location and position of the
outstanding pole element number snd size of conneation
bolts and all erection detalls.

it T 1 - ) el - "
Fooling Installation Druwings

sl LWL

Footing erection drawings showing embedded pa¥t with its
identification mark or all dimenslons required for the
proper setting and pogjticning 0f. anchor bolts with rela-
tlE?.En the centre of the pole.

o .

Bills of Material

Bills of material for each pols shall show the guantity,
kind, nutside diameter, inside diameter thicknese, lengzh
waight and assembly mark for each section, including
bolts, washers, plates and all fittings complete for

each poles.

1. Dwg. No. PDW/TC-320
2. Dwg. No, PDW/TC-221
3. Dwg. Ho. FOW/DP-207
4. Dwg. Mo. PDE/D¥-314
5. Dwg. No. PDW/DF-310
6. Dwg. No. PDW/DF-327
7., Dwg, No. EW/TC-42

8, Dwg. No. GW/TZ-07
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DISC TYPE PORCELAIN INSULATOLS
(BALL AND SOCKET COUPLING TRAMSMISSION CLASS

wFald ’

PAEKLSTAN
{ WATER AND POWER DEVELOPMENT AUTHORITY
DEEICH DEPFARTHMENT (TRG ) POWER
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2.3
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SPECIPICAT ION P=Hz g
i

DISC 1¥pE PORCELA TN IHSULATORE

(kall & Sockot Couplipng - Irandmission Class)

FOREWORD

This standard specilication has been inkroduong Ly WAPBA and
lays down rlie specallealiony fgp ball and sacket disc type
Porcelain. insulatorg for use an Lransmisslan system. [t has
been prepared by Ehe Resiogn Department [Power Wing) .

This specificatiog 16 conplahsngive and should faeilitate pro-
Curement of quality material, it G005 not ineluds Provisions
of contract,

This Is fifth edltion aF:thiu “Ppecification based on the roco-
mrendations af rpe Mubllcations Nes. 120, 305, 313-1. iTa2-2,
938, 575 and 5S91. dhu Lifet edltion Was based on ric 12, 130
dnd ASAC 29.3.61. i

g
This Spocification iy subdject te Pecicdic revision s and when
Fequired, |

S0P

This specification geo e Dol e deekag Wkt bype dukulabops
L TN TR PUleulaln te be uped S ovar=hege transmission systen
in respect of characterislticg anl acceptance begts.

|
!

DEFINITIONS
Mlaghoveg
Flashover ig a dischargns Lhrough Hir. Laking the form of an’' arg
uL @ spark or of severs) nres or spacks, COnnecting Lhe parts
ol an insulator whicl Rofmally have tha OPerating voltage bive-
Wween them. |

Leakayn distancag

The loakago disbance of up LBulator. is the szum of the shortest
distancas measured along Ehe insulating Burfaces bhaetween tlo
Conduvtive parts, . ehbanged Loy dry flash over teat.

Lyt

A quantity of Hhadlators manuf ae g Ol produced under condi-
tlons which Ar¢ presuned uniform and offered for ATEe D banEe .

Mochanioa ] Impaat Strangll
|

The mechanieal ~MPECL strength of an insulator ig the impact
which, under Specified conditioens, the ingulator ecap withs tand
withaut damage. :

P-8:89,
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2.6

2.7

2.8

2.9

3.10

L}
2.11

2.12

Pancburo

puncture . o a local ol kil Jinbkrnetion of Lhe Lnsulating ki Ly
rial canumt by A dischacges phib bl Blrolugh .
I.

NOTE A frogmant breaking Away trom Eho rim of o ghed or
damage to the insulafor due ta the hest of a surlface
disgharge shall 10t qe consideresd a8 puhcbure.

]

Radio-influence Volkage

Fmhe radio-LnEluanca volloage ol GG insulator {# the carlo e oy
L wency volkade producerd, e npechfidd condirishe; by Lhey app-
lications of an alternating walbano af &0 cyclas por socond o

5 perccnl.
EEI.!!E]._EI |

1eems selected from Ghe dal Lo e subjoct Lo Lhe acoepbamce Legbi.

Simple Wancdom Sanple !

K sanplo of n fboms ELdm o pJuuLathn gf N ikems in such a way
\that all possible cowhinabivads OF 0 ftems have Bha ghas probas=
bility of being chaseu,

| Standard Alnesphorie Ciiini

L]
For the purpane ol Elvks iy Liaabion e R

Amrienl ‘Témpacatuie | 2hTen

MAaromelric Pribssar 1014 willibara, 760 mm
! (29,9 inchas) of marculy.

umidity : L5 grams waten per gubic
b, Lhis s oegedvalont
to 4 partial Pressure af
L [5:40 mm (D% Tach) of
mercudy at @5'G.

Tazt Sperriimsn i

L Eanl E'lrlr:f:j_"'h:n 1L a8 AT ERTA Aals which 1a I.'I‘.'E"-F._'L'!ﬁl'_*t‘ltﬂti".l'!.."- of khe
product boing teeted; LL o fu oupoeadman thab i undamasged dnoany
way which would influcnoe Lhe! tesule of the tegl

Tha Dy eor Wat One-minite Powen Proquency Test Yoltage

This 15 a power Croguonsy volbage which +he digc lnsulakor oan
withstand for one-minute dry Or wot, under the conditions pras-
cribad, witkhout flashover o puiGiure.

rhe 4-tour Mechanical Tont Tood of Disc Insulabor

- | Pei0y,
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| 2.15

3.2

4.1

RS

AR R GPZ L

i .
Thia ig g machanical verad which the ding type iwsiulatap i
withstang For 24 vesurs, ey Che: ol it { ons Prascribed with-
out breskago op Poro e .

e BHOCE 1 e B.Leseit i Mechunieal frodkiug Lo oF 3l e Tnaalator

mis In Fhe e Feinnni g | Liniil whiveh, under thio gonditions prose-
Fibed, eatsos Punalura ar broalkage of diy part of the disg Cy¥pe
insulator aaid, i

|

The _Mochivin e INECeik gy I,u.g!_ujl AT Aol L g

This ig the meclinlenl  Leakel which, undar |he condi Liony progo-
ribed, saubes Hebaea i el Eive mékal parte.

|
The Mincturs Vol b

i
The Punetyre YolLayo of af tosulator ig Ehe voltage which under
Lhe conditions PrLescribed ' gausan Fohc e .

SENERAT, :
Standapd Tuﬂuhutnr;mruh-ll:uulmtnnm 4l all respects Lo the regujr-
LTINS TR Bored gal ta) b e ]

o el Ve L R Y e T Barsupp | iod aibd ahall show Ehg
oulline of the Loenlalige Livictler with 4ll pertinent dimenssons,
Any variatian L Lhese dimonsings dua to manulactur {nmg tolurunce
shall ho Lnd e lbed.,

MARER AL

The Lusulators shall e wadge oe dood commarcial griade wer Bro-
ECES porcoTaila. i

The sntirg BUrfnce of &je Ll a torn shall be GROOER 1Y glancd,
The atandard coloue o€ Lhe wlare be 45 in Ttable=1, The entive
surface shall be Lroe From Lmperfectians.

i

Metal Barta, cdeopt for-ppl ik Pinyd, shall ba made of j g
mal leul] e iranicductllw,cdu- Lrnn.urnup&uurhnn:hh o eleotric
Furnace SEgal, and Ualvani 2o dAocordling Lo clause—g,

The insulatar UALE shal hu|duﬁigned to inhibit tho lccolerated
COLXOBION of mmta) FLEbluyo wiwe Lo leakage currents. A COF 108 1080
interﬁnpting ALOE Blreve Gl bt el g Ble tnsulakbor ORI ] =
ing pir pap Favip Lype iHEhInILrn.

The design oy the dnogulator L B T *stralahe headed" with
BAndLng Gf the Porde lain inrvrually Where the mpta) Work i cog=
ERtad Lo Purgslain.,

I MERSTONS AN KHAHHETHRIHTICS

Dimen, and Charagkerictl, glwall oonfTorm to valuos glven
o Fiy o, “nel Table=};

T Fy,
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istance, ea
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NECHEALENL YALUE:

Shar b=t ise glectro-
machisical breakiging
1odd, 5

flachasical mout (e
Lest lead, KN

hechanical Tapact
sligagth, M

LECTRICH, ¥nues

Faupr Irequency
ulthsiand weltage, Ry

¥zl pomar ‘'l roquancy
i thetand woltage gy

Inplusa withstand
eellane KY

Lo Srequeacy pnc-
twre waltige, Iy

LU TR
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Y iy

CauELing

Dimonaiony ol Slandardl hayq and sockee
to the Ipe Fublicatjonl 195

et i ]
L nh;ug ey oo |

| :
Standary Split pin Levea i § 0 devica shad | h
L s § ors 1 acCordance with IEC Publicatimp d72=1 ang Flg: 3

COUpling shall conform

Hateria)

Tha Watorial fo, Blaliil L:u anall b BLaldarg qualiLy sLainleps

Etgal ar brongo, havi ng quality por resistaive o interng) corrosian.
GALVANT 2 1M

» Perrous PArts ahall by ot dip Talwamd zoqg With zipc coating
tﬂnfurming Ehe tomepy Carried aue a8 pur WAL EPﬁc:if.L-::ahintl gz,

Blease aaq the Ltollowing ror "Clags [ Castingg® a4 Page 3
after 2ng line i wapﬁqiﬁpecjficatian =iy

" Glass i | l:‘:nﬂtinr_':n. Cast iron, 1050 Loggn
Castings iy Laex | malleabile iron & Btea]
dBed for pay Eypa t0 be uged rop Fracy

1|:|r.u_|n!'ur-:. Ly po Insolatapy.
[

TESTS '

L]
Iy¥pe 1o Sl

These tests LR intnnﬂndltu Verd fy ke (TR vlectrical Charae-
terigtioy o i Ennuiuuul MuﬂhjﬂEPEHd PEEmarily op s shape
and size. They AL made onge only on insulabors,

FaIquing LY teptg Ak
Faquirdmen iy Akt mothody

|tu be carpipg dMuuﬁuﬁﬁﬂﬂuﬂﬂﬂ Wigh Eha
Lald dowg in tpe Btandards 353 and. 57y
1) Dry .Ii':_‘f“tﬂ..'ill'l_] inTHJlEE.'-'J.HiEEﬂ.Hd Voltage g {IEC 383

i1i] DEY power Erequeug} Withsotand Voltage Leng
1ii) Wal power Erequenc} wilithztang voltage tegp [TEC 333
iv) Thorma] HEnhuniaaliFuEEnrnﬂu:n Cast {ime 215 |

¥l Radio 1 luenhce Yoltage test (ANSI 29~1-19%7) .

These Lpgpe are Lor the PUrpose s Verifying the Sther chagg-
Cteristics af a4 insulatod ang g hality of ha Batorialg

Usad, They are mide ap Insulatorg taken atp random from batches
offerad fop acceptance . i

Insulateoe
_'-_-—-—-_-

Follawing samplo tesey shall ba tarried oy In accordance

F-H:RQL



{

T3

T.3

8.1

8.1.1

8.1.2

=7 i3 :'[

|
with IBC publication 383, WADLDA Specification P-82 ang Table=1 of
this Bpecification: '

1) Verification of nimryt:ms (IEC 383 ‘and Tabla-1)
1i) Tewperaturs CYCle Lot (1Y 383)
1ii) Electro~mechanical fﬂl'i.lil‘.':j load tast (IEC Ak3)
L | Porceity teat (IFZ 3R3)
Wi Galvanizing test (WATLIA Specification P=f2: 00}
Vib Power fregquency urcture test (X 363)
=2Cting Device for ball u necket coupl ing

Foliowing aample tosks 4tu to be carried oul In accordance
with methods givan in 1pc 372-2 and the Flg:d oF this
specification: .

1) Visual Gxaminaton

ii) Verification of Limensions
iii} Verification of nhniutﬂuce Lo Bremdipg
iv¥) Hacdness Test '

¥] Operation Tesk

Houtines Tegks

|
These tests are for Lhe Pupyposs of cllmlnntinq Insulators
wiith lll-‘.lnu.fﬂ.c.‘turinr_r defvoty ., Thuy are made on every insulalor
offored for accoptance by the manufacturar; Follewing routins
LAstS are roquired in dccordance with Ipc 183,

1) Visual Examina B
ii) Mechanical Houtine Tesig
111} Electrical Routine Tages
SAMPLING RULES Anp ACCEPTANCE CRITERIA Fon SAMPLE TRaTs

Rules for Insulator Sanpling and tlieiy Disteibution for vests

For sample tests insulatéra shall be offered in lots of gize
1,200 to 10.000. The insdlators intended fop Lhe sample keats
shall be taken at random '‘cach lot by the Inspector after per-

forming routine Eests of '|kC Publication 3823 and elimlination
of any defective insulator, .

The number 'n* af LnqunQnrs Lo be pelected 18 Indicalbpd in
Table=171 Lo | e s {

TARLE-1 ] anrLING

Wumboar 6f  Number of | Number of Number aof
Insulators Insulators Insulators in Insulators in
In the Lo galected the lst partial the 2nd partial
S Garple Eamp in
H il n 11
II L :::

PeRxE9;



S B P
i
|

B.1.4
|
|
i
|

L

|
|
L] - /

L2000 bt 3000 |J £a i}
3001 Eo 10000 A 1% "
Ihe tokal sample of ° T VRS {1 TrT e o g le Lurkler dividoed Into
Ewe partial samples compascd of i ' and ‘ng ! inGulatocs.,
[
The sample of *ng ' finwilatars is Submitted Lo the Tollowing

tegts of I1EQ Publication 383 which are applicable in the
order ilndigatod:
i

1. varification of dimensions
b Tomperatmee opd i Lost,

o Fleatra=-mochan o ) Eaak. Tha load shall be
lhcreased unbil ke failing load of the Insulator.
The value obtained will be usad for the skatistical

analysis. The acceptance criteria ghall s ag
dellenad Ln oloaudgn 8,92,

The gample of ‘nz ' lnsulators is submittod ks the Fallowing
tests of IBC pulbslicalbion 343 which are applicable with Lhe
acceptance apecified in +huL publication:

L. Verification uﬁ dimensions
2 Pamperakbuce eyglo: tast

X Punclure bone |

. Galvanizing kmét

5 Porosity Fese !

Conditions for the Accepkance of a Lat
While parcformiig e aracdn |

: and eloobso-melanical Cegla, Eha
bProcess Eor the decipiod Ff dagceptante 1s a8 follows:

L] Compute the qual ity Pnncx Us with the following formula:
R = fig
|.|r! = i E ol e
In this formila; LR g o el s
= avarage aalee Wibs =senmea et T
]
S R S ﬁh"'“'%‘“nl are the measuited values
of mechanical or Hlﬂﬂirh—nﬂchﬂniﬁnl Eailing 1oad.
= R & spocifind valum of Ehe machanical o)
cluctru—muuhuuchL Lalling load.
]
. - akendard deviation -

]
|

.. e



| Entls

|
i

=10 =

2} Ascertain the acceptance ¢onskant K from Table~111 for the
Partial sample giwe Hpaiven i Tahle-17,

——

|
TABLE=-111 |
|

T e e e k. T Nt R —— | — -

Sample alzo 13 ACoceptancos conabant
| i K

T e i e i i —|-——-I——|-r--l—|-|| ——————————— T N o e g P -
- 10 ' 1.58

-ril-—-a---- —————————————————— - e e — e o i i e e
| 15 P

3} Compare the gquality index e wilth the accapbance connlant £
L] fi

'E Qe > B the Lot muntn Lie acceptability ariter lon,
I
ILE Q. ¢ K tha lal o Al miaol bkl aCceptabili by
erikterion, :
|
HAREING

Each insulatoyr unit shall bear dymbals indentifying the e -
turers, year af monlfackure and ipge rated combined Electrical and
Mechanical strenth. The marking lshal] ba legible and durabla.

PACKING
|

ral eonditions of Eha o L
|
DRAWINGS AND DA i

The packing shall pe &5 por gonge
erder.

The following information shall be supplied with tho bid and fai-
lire to S5upply the same may subject tha bBid to disqualiflcation:
L b Detailed Fully dimensionog dEawing of Insulators,

ii} Specification FIVLGHG makerial grade compesition of all
parts of the insulaLun?, and loecking arrangements.

hii] Cataluquenflltcrmrnru.
|£¥} Destall of LR REE) 5 Tod ATVl FTRTRT testing fagilitias avail-
! lable witn minufacturer,
i |
Figk: 1 and 2. |

e i el e T

P=B:89,
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