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Al 840 x 595 m.m.
A2 595 x 420 m.m.
A3 420 x 297 m.m.
A4 297 x 216 m.T.
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BRIGHT CRANGE

TEM | DIZSIRIFTION & . AL
{
BALL 301 z
P vep
2 30T
~ SRS 3 N
TLUOTURAL
. - v SUoTURAL
l DLANE 27 crroy
WASHEER e
5 SPRING STRING
WASHER WIRE

NOTE:
ALL

ALL DIMENSIONS ARE IN mm.

FERRCUS PARTS ARE H.D.G-

ORI ok ol
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WARNING SPHERE
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. T , DAW.JMIN.BREAKING STRENGTH KN
te]  DESCRIPTION NO.|MAIN MATERIAL |\ Ferr ToneTeeomm s uerT Tonc
1 YlgTYPE BALL CLEV-} STEEL 120 120 120
PORCELAIN OR k .
2 | INSULATOR AT U120 BS | U120 BS U120 BS
3 |Y-TYPE CLEVIS 1 |FORGED STEEL 120 120 120
4 |YOKE PLATE 11 | STEEL | 120 120 120
5 |V-CLEVIS EYE 1 | STEEL 120 120 120
6 "| SUSPENSTION CLAMP | 2 | AL-ALLOY+STEEL 110 110 110
SUITABLE CONDUCTOR FOR CLAM ACSR,1033,5 MCM “CURLEW"
TYPE OF BALL & SOCKET PARTS 16A mm- 1EC, 120
"7 " 1NG STRENGTH OF STRING 120 KN (EXCEPT SUSP. CLAMP)
E oyl By s — 3 sl — g 9Dyl | SUBJECT. STANDARD 40C
oyt b ey o= f e S JUMPER STRING
0 ALS 4y TRV AW




=
Ogl ’ ‘
- . L el -
: . MIN. BREAKING STRENGTH €. XN) ¥y~ |
TM SESCRIPTION an, | MA MATER!AL DR¥ NO. — —— r—
. i’ 11-"0. ‘;‘«;"n:\ \}L‘! iy l’;!\c\}g"ﬂ'

i SHACKLF 2 STEEL 120 120 120 ¢ )

2 EXTENSION Lina 11 STER 120 Y " 120 :

3 Y-TYPE LiLL CIEVIS o | Foeakn sThes PN 120 126 )

L INSULATORS EORCELAIN U120 BS U 129 BS )
5 SOUKET CLEV!: 2 | FoRGED STEFRL © 120 120
6 YOKE PLATE A1) sTREL ) 240
7 SUSPENSION CLAMS o} 2 | AL-ALLOY+STEE! 1o 110
8 ARMOUR ROD Zser | AL ALLOY
9 YTLEVES FYE Sleel 120 20
10 | CORONA RING (COVM.SIDEY] 1§ STEEL _
SUITABLE CONDUCTOR S17L Acgngals MM UCURLEW”
H It y
TYPE OF BALL & SOCKFT PAKRTS ) '6A mm - 18C. 120
MiN. BREAKING STRENGTH OF STRING € W IVHOUT LAt 164 mm - TEC. 120 120 KN ‘

g owagme

Fou VT ot e

G e e T e S

6)““‘3}“4 —;5)-—7-4)9—"—— 9ymindyljg

SUBJECT: STANDARD 400KV
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SINGLE VEE SUSPENSION .
INSULATOR STRING
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- ; bl WETHOOHN
ITEM DISIRIGTIC: N MALN MATIRIAL DRW NO — ey Trns
"""\QE‘\' "'f‘.‘(\jt’ Rt‘t
By S - 2L 200 220
2 STETL { 2.0 242 2.C
3 2 : gTEEL 220 r2a0 2.0
’ i -
]
L] Y-TYPT ZNLL TiIviE 2 FORGED STEEZL 12C 120 12¢
5 INSULATORS PORCELAIN )R GLASS voi20 Bg U 120 BE U120 ps
6 SOCKET-CLEV S 2 TORGED STEL™ N 120 120
7 RECTANGULAR YOKE STZEL 20 240 24C
Di ATT
- I TVIS SwvT
8 Y- CLEVIS EVE 2 STEEL 120 120 120
9 ILane 2 SETS|AL- ALLOY - STEEL v 110 10
Hol AL=iLLCY .
B} CORONA RING (CND STEEL OR Al
12 CORONA RING "
° {TOWER SIDE
SUITABLE CONDUCTCI® §127% ATSR. 1033.7 MCTM " CURLEW
TYPZ OF Ball & JIJKIT PARTS 1A mm o - 120
MIN BRIAKING STRINGTH OF  CTPRING (WITHOUT CLAMF. 2.0 K\
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SUBJECT: STANDARD. 400 KV

DOUBLE "1I' SUSPENSION
INSULATOR STRING
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INSULATOR

TENSION

STRING

e
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,lj9| SUBJECT :STANDARD 400 KV
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4 lel le%lmmnuﬂuf
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G R e
.M_Hfﬂ./ 3 ony
‘o m@w e -M.m...dw ooy
dHlolwl ) L 710 102 ho2l 127 | ‘Zn:.o ] ?g 155 ooo d or.Os
[ i MIN. BREAKING STRENGVIL KN
Vi LESCKIPTION NGO DRW MO 70T [N UM ZONT[ TTGITT ZONT,
1} osuackeE 3 20 ¢ 320 20
, |AOwSTLE EXTENSION L 0 0 120
3 | YOKE PLATE | STEEL 20 320 320 )
¢ | Y-TYPE BALL CLEVIS P) FORGED STLEL 160 160 160
5 | 1NSOLATORS POKCELAIN or Gl ASS 160 169 160
6 1Y-TYPE SOCKFT CLEVIS 2 FORGLD STEEL 160 160 160
7 | YOKE PLATE - - 2 STEFL VN 320 320
8 | TUKN BUCKEE .2 FORGED STEEL 160 160 160
9 | TENSION CLAMP 2 AL ALLOY: STELL P * *
10} CORONA RING TQWER STEEL or AL.ALLOY
:_ CORUNA RING COND STEEL wvr AL.ALLOY
_SI0E ..
SUITABLE CONDUCTOR SIZE ACSK, 1033.5 MCM “CURLEW®
TYPE OF BALL & SOCKE1 PAKTS 20 mwm. 1EC, 120
*MiIN BREAKING STRENGTH OF COMPRESSION CLAMP 9% OF U.14 OF CONUUUTOR ,
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DRW.MIN.BREAKING STRENGTH KN
Item| DESCRIPTION NO. | MAIN MATERIAL | NO. [REAW ZoNe [MEDuMpgue]u T ZORE
1 | Y-TYPE BALL CLEVIY 1 |STEEL 240 2L0 0
U 210 BS |U 210 BS U 210 BS
2 | INSULATOR 1 | EORGELAIN OR '
3 | Rk SOCKET 1 | FORGED STEEL 210 210 210
L | YOKE PLATE 1 | STEEL 210 210 210
5 | V-CLEVI3 EYE 2 | STEEL 120 120 120
6 | SUSPENSION CLAMP | 2 | A1.ALLOY+STEEL 110 110 110
7 | ARMOUR ROD 1set| AL.ALLOY
8 Corona Rlng (g?d')e?. STEEL OR AL.
SUITABLE CONDUCTOR FOR CLAMP ACSR,1033.5 MCM_"CURLEW"
TYPE OF BALL & SOCKET PARTS 20 mm - 1EC, 120
MIN.BREAKING STRENGTH OF STRING ~ | 210 KN (EXCEPT SUSP. CLAMP)
L ey (E4E B2 7dd — & 9! — 8 ;23 59| SUBJECT: STANDARD 40¢
o S At l l ‘ l 6 XSS G
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MATERIAL: STEEL HOT DIP GALVANIZED.

DIMENSION mm MIN.
BREAKING | WEIGHT
STRENGTH|APPROX .
als |c o0 | e | R TEN o
72 1 16 | 22 [16-nunc| 35 [{7.5| 120 0.65
8o | 22 |28 |22_9uNc |51 | o | 240 1.15
w2 | 26 135 l26-8unc |se ||22 | 320 | 0
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MATERIAL HIGH TENSION STEEL,HOT DIP GALVANIZED.

90
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22

MIN BREAKING STRENGTH - 240 KN.
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MATERIAL: STEEL HOT DIP GALVANIZED

DIMENSIONS mm MIN WEIGHT
BREAKING| APPROX .
|| STRENGTH kg.
A B C (o102l €| S KN
350-500| SO 19(20 | 231201 8 120 A
550 770] 60 | 26 26 | 29 |28 | 10 320 7

sty o lys )l E 8Os | By s el 5l 5 8)ECT ADJUSTABLE
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IEC | DIMENSIONS mm ) WEIGHT MIN. ITEM|  MATERIAL REQD |REMARKS
CLAS APPROX | BREAKING
S 1A B8 c | 6D kg. | STRENGTH
m m kN 1 | STAINLESS STEEL 1
1A | 96| 38 | 46 | M20-] 08 120
“UZNC 2 | STEEL 1 | H.0.G
20 1119 | 40 |65 ';fmc 14 160
3 | HIGH TENSION STEEL | 1 | H.0.G
20 {160 45 65 M 2 2 260
) 9UNC L |HIGH TENSION STEEL | 1 |H.0.G
E4o8n |3yt o drdd — §y—ayp—sl gy S, Le| SUBJECT ¥ _TYPE
Vis g o e Ly e el PPN S BALL CLEVIS
Eror— sWyl el e ( e o PV
10 A da Lo ALSAI G
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TOP VIEW OF SOCKET AND
SPLIT PIN AFTER
INSTALLATION

713

\
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MIN BREAKING STRENGTH : 120 KN

ITEM] MATERIAL

REQD

REMARKS

1 MALLEABLE [IRON

1

2 [HIGH TENSION STEEL | !

2. SOUKET PART To BE JHECKFD ®Y

NOTE:

P.OFERROUS PARTS: Hol D1p
EXCEPT FEMALE THREAD & STAIN boe

STEEL.

Coa
(PR

SALVANI/ED

i .
1

I

POMENSTONS ARE IN mm.
A STAINLESS STEEL )
5 STAINLESS STEEL 1
E 329 |t 3> — sl — g i D) a suBUECT v TYPE
Y ::)-' \_cf‘— - as .";;J Cb— \ﬁ.l.‘u)’-}.ﬂ‘ . ) Q:L__‘_; SOCKET CLEVIS
\,r‘;ff“;?'»!"(’\ro NEatan Kt 1T ( '~ T %! "120 KN‘
oSy Lo S AL
J
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TOP VIEW OF SOCKET AND SPUIT PIN
AFTER INSTALATION
ITEM|  MATERIAL REQD| REMARKS MIN. fwergnt
IEC DIMENSIONS BREAKRpprox.
1| STAINLESS STE 1 iasd mm o
STAINLESS STEEL las STREN kg,
A B D |GTH
2 | STAINLESS STEEL | 1 mm KN\
3 L ALUMINIUM ALLOY | o | 117 | ag ?']’Lf‘\j, 120 |
‘ O T N P )
& |HIGH TENSION STEEL | 1 20 IR IR s e 09
I0UNS
. - M22- -
5 |MALLEABLE IRON | 1 O IR AR B ol PITR P
AR

E3=292 |32 oy — oty S tal sugUECT. Y _ TYPE
ot e by o

Y i (Solas iy , 2| SOCKET CLEVIS
- e £ yoy—s TN v murmn (.-;J)._:,——.:c‘ ,
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HOLES FOR HOT LINE TOOL

R2

X 902
150 EJE i~
300x3 LD
2 oo N/ N
+ R1
457
MATERIAL-STEEL HOT DIP GALVANIZED. ’
OIMENSIONS mm MIN WEIGHT
BREAKING | APPROX
a oo | oozl m1 | r2 snmmu kg.
0 V2s | 26 28 | 28 240 7
YRR EYREY 320 8
T I it aall Kt e e e S ST N
, . " 4 TRIANGULAR YOKE
~ -5 s Farand i bl B . e
<’ - o~ Lo =" |/»—| (TOWER SIDE)
o AlSdayd oS AU
T 9
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/" ]f: 270 x2 : 32R
‘ T 7 )
©r X
X2 3 ]
/ﬂLQ_~_ , 150

If._.
@
155

|
i 4
16_.NUNC TAP .21—- 180 ; s!a
\ J !
(\'®‘1 r'é\ !:
, ; & W2
ﬂéag_m_m“;, N : { ~
y ir‘ N250x2 2R

457 !

RING \YOKE

NOTE :
FERROUS PARTS:HOT DIP GALVANIZED.
EXCEPT FEMALE THREAD
DIMENSIONS ARE IN mm MIN BREAKING STRENGTH: 320 KN

ITEM | MATERIAL |REQD |REMARKS

1| STEEL 1

2 |STEEL 2

3 |STAINLESS | o
STEEL

4 | STEEL 2

5 STEEL 2

ey S Eatyn | B s — )l — g Sl BsECT YOKE

ot ateinatt 1ol PIREIPIN Jesi—zx| TENSION STRING
o [y o s, Sl FNEDY
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RECESS FOR HOT UINE TOO/

155

N

MATERIAL : STEEL HOT DIP GALVANIZED.

MIN BREAKING STRENGTH: 240 KN.

s s S g g bgn | 80 G dS — § e sy—o— 9 3Oy 4  SUBJECT:  YOKE

R —1 PLATE FOR ‘Y~
b WVLJ.,J".“ () ! . fel—es
Jxa| b : r¥—! STRING

AL Ay R RS i)
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49@\;2&555 FOR HOT UNE TOOL
457

MATERIAL: STEEL HOT DIP GALVANIZED.

MIN BREAKING. STRENGTH 120KN

't

KB SEN R ——J;'.—"),‘—"'—L'T";’)BS

GaBJELT

L. 5 g o [ .. . ;

R oy o O™y | || TRIANGULAR YOKE
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NOTES:

. DIMENSIONS ARE IN mm.

T \
| N
70

1.FERROUS PARTS: HOT. DIP GALVANIZE
EXCEPT FEMALE THREAD.

MIN. BREAKING STRENGTH: 120 KN

(TEM MATERIAL

REQD | REMARKS

1 STAINLESS STEEL

2 ALUMINIUM ALLOY

3 HIGH TENSION STEEL

¢ MALLEA3LE tRON 1
£ 4ot | 3o oy ids — 3 e—! — 3 =D be) 580ECT YL CLEVIS®
Y: e b&_, _,_'>»__;f_> o (*“,._.u‘,_}:u p est—es
~ t}.a,_‘ BU’ vw ‘.L_‘) (a—S) o Yt c . EYE
o I Aay :o-..\;..;.st:JG
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OPTIONAL FOR CAST
PROCESSING
1
‘ 305
76
(TEM MATERIAL REQD| REMARKS
NOTES: v laLuminiuM acoy |
1. CLAMP DIAMETER SHALL BE SUITABLE
UM A 1
FOR ACSR "CURLEW™ WITH ARMOR ROD Z | ALUMINIUM ALLOY
1L2-57.5 mn 3 VHIGH TENSION STEEL | 1 | H.0.G.
2. ULTIMATE BREARING STRENGTH OF CLAMP
= 120 RN & STAINLESS STEEL .1
3. FERROUS PARTS ARE ROl DIP GALVAN|Z-
B VS PAKTS ARE RO DIP GALVANIZ- [T ¢ | o6
% ED EXCEPT FEMALE THREAD AND <TAIN-
LECS STEEL. 6 | STEEL 4
Z DINMENCSIONSG ARE IN miu.
’ ‘ 7 |NEOPRENE ORRUBBER | &
8 | STEEL ] 2| HoG
=3 TeadS E4Dat | Fpo o730 — § o ye——=! 4 i) 30607 SUSPENSION
: : 7] CLAMP FOR ACSR
< ) c_h_, ‘_—.H-'L".‘}V”"*" K O
RN ’J)" [ Al ad :‘w,vw .’.L__‘; it ) o Skt CX—J' (CURLEW)
10 A dny S YU SO
- L




é//@ 60 .

i “COMPRESSION | | y

; -
== e e e e Nt
- T N s g | S R £

v,

52 52
STEEL SECTION

N BT

NOTE:

(ﬂ\\ i— THE COMPRESSION 1yl DEAD-END CLAMP 3 CAPABLE
OF DEVELOPING NOT LESS THAN 93% OF THE ULTIMATE
STRENGTH OF THE CONDUCTOR AND HAS A CONDUCTIVI-
TY NOT LESS THAN THAT OF THE CONDUCTOR.

2- ALL DIWENSION ARZ IN "mm'.

3- sCALE rREE.

L-FLRROUS PARTS: HOT DID GALVAN/ED EXCEPT FEMALE
THREAS & STAINLEsS STEEL.

5- ACCOMMODATE DIE CAT.NO FOR ALUMINUM 32" | FOR

-0

STEEL 227,
£ DIMENSIONAL TOLERANCE ARE 2 3%.

ITEM| MATERIAL REQD|REMARKS .
1 ALUMINUM 1 ’
2 ALUMINUM 1
3 STEEL )

4 STEEL 4
5 }

ALUMINUM

S el gy bpe | 30 MY — (el g i D lil 505 COMPRESSION
TYPE DEAD END CLAMP

,J < _ A o bs et o lel
e crﬂH?:';vw it |7 | FOR ACSR (CURLEW)
o WS day” o AT AL U
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T £ £ ]
D 7 ! ¢
i
]
D) - | ] B
-’—*/ > SN - J{ 3 L/ ‘
i 0] | | G
H T J | H
D
GENERAL TOLERANCE: +3/
MATERIAL. FORGED STEEL HOT DIP GALVANIZED.
DIMENSION mm Uu.T.S.
Alalclolelfr|e |H|J K.N
994-1 29 | 54 | 20 |283 | 46| 24 | 33 [305] 160
900 6

f-—-——a—-....L’

By sdids — § ol g i Dyl

£ 3-09—s

a4 o La g e
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SUBJECT TURN BUCKLE

S AT dyy

10 A .«L_...)L.)




260

300

MATERIAL - ALUMINUM ALLOY OR GALVANIZED STEEL.

Ly Sl gy oen | B0 b d s | — 8 s —— 3 =3Iy l5 9 | SUBJECT:

1 CORONA RING
(o= . o asrdolasy Sne i N 7 e
oy Iy |2 |cx—1| (TOWER SIDE)

eALS L TRV RS
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AL 866 x25

| /sT.oso x3

./
350

MATERIAL : ALUMINUM ALLOY OR GALVANIZED STEEL

ALL DIMENSIONS ARE

IN mm.
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2540 l
Zam N ) G /\J
9.3
RIGHT HAND HELIX

1.NO,FOR RODS PER SET IS 12.
2 OVERALL DIAMETER IS 50.2.

3.DIMENSIONS ARE IN mm.
4 .MATERIAL:ALUMINIUM ALLOY.

e el febes| B o8y — g ———l g5yl 5.0 PREFORMED”

PRRNES IO ‘ RS PO v o T-. ] ARMOUR RODS FOR
S e o et = /s .| ACSR (CURLEW)
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MATERIAL : GALVANIZED STEEL (COATING A)

LAY « LEFT_HAND.

COND|RODS | DIMENSIONS | WEIGHT]
le\Er;E- PER PER SET
() 1 SET | 4 [ D | L] (kg

10.56 } 12 310 16.76]16400 | 1.48
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MATERIAL : HOT DIP GALVANIZED STEEL.
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The size c¢f
included:

Ao 1120 x
A 8§40 x
Az 595 x
As 420 x
Ag 297 x
The Seller
equipment,
Buyer in the

Specification TL-8
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drawing shall be as following unless specifically

840
585
420
2971
210

mm
mm
mm
mm
mm

;

Y

in his expense carry out sample tests on all
pe test of tne equipment 1f reguired by the
nce of the Buyer's representative.
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CONDUCTOR HARDWARE & ACCESSORIES
PART "B"
SPECIAL REQUIREMENT
The hardware and fittings for this project shall be suitable for
shield wire and

conductor " MCM" as are shown in attached
drawings.

Suspension String

Suspension insulatcr strings are with unit insulators " " for
kv circuit

Tension String

Tension insulator strings are with insulators " " for kv
circuits.

Jumper Strings

Jumper strings are with insulators "™ ". A

Type of insulators for all suspension tower strings and jumper
strings shall be with M & E strength rating kKN.

Type of insulators for all tension tower strings shall be
type with M & E strength rating kN.

The Seller guarantee the withstand voltage and corona
characteristic of insulator strings. The Seller shall perform
withstand voltage and corona test for each type of insulator
strings in the presence of the Buyer's representatijves.
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The Contractor shall furnish conductor, shield wire and accessory
samples to the hirdware supplier and may be required to be
present at the high-voltage test facilities of the hardware
suppiier for the corone performance TestS. Failure to pass the
test will be a cause for rejection of the supplied material.

5.0 INSPECTION

The supplier shall make adeguate inspections and tests to
datermine whether the material furnished is strictly in
acccecrdance with this specification. In addition the Owner may
inspect and accept or reject the material to be furnished under
tnis Specification either &t the supplier's plants or at the
goint cf delivery,

mre Owner shall have free entry at all times to all sections of
tne supolier's clants wnhich concern the work. Tne supplier shall
2iord the Owner rezsonaple facilities for inspection without
chargs te satisfy him that th material being furnished 1is
strictly in accordance with this Specification.

6.0 INFOSMATION TO BE SUEMITTED WITH BID

mhe Contractor shall furnish  testing program aund setup in
gocordance witn krticie 3.0, The Contractor may submit with his
bid, or immediztely after acceptance of tne bid, certified data
which at the ocption of the Owner, will be accepted in lieu of
czrfiorming the Tests.

Trhe Contractor zhall advise of any changes to catalogue items,
catalogue numbker, co©r drawlngs 1in accordance with sub-article
3.21 0 - :

The Contractor shzll submit two prints of preliminary drawings in
accordance witnh sub-article 3.21.

The Contractor shall submit scheduies.
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e Contractor shall submit two prints of preliminary drawings
with his propesal, For any item not shown fully dimensioned in
the Ceontractor's catalogue, the Contractor shall submit fully
dimensioned detail drawings with his proposal. Final drawings
shall be submitted and approved before testing and delivery can
commence. The Contractor shall submit a schedule indicating when
final drawings will be submitted for approval, and a schedule for
submitting a test program, conducting the test program, and
shipping the approved accepted material.

Dimensicons shewn in catalogues and drawings may be either in the
Englizh or metric system; the equivalent in the other system
shall be indicated.

211 required drawings shall be drawn to scale {preferably 25 mm =
10 cm) and fully dimensioned. All items thereon shall be
identified with appropriate ncmenclatures as to size, tvpe, rated
strength, nominal phase-to-phase voltage application, as well as
features and reguirements as specified by the Owner.

c¢wings zhall show on one sheet all items to be furnished for an
szembly, and shall include a complete bill of materials.

3.22 Packaszing and Shipment

znd accessory items shall be pac in accordance with
I = .
=1 .

' 2
orie of the tollowing at the Contracter
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3.20 M

chanica] Strength Reguirements

1]
-

3.20.1 Bolted Clamps Compression Fittings, Fcrmed Rods:

Full-tension dead ends and splices shall be designed and tested
to hold 95 percent of the «cable's rated breaking strength.
Jumper terminals and locp splices shall be designed to hold at
least 25 percent of the cable's rated breaking strength.

Four satisfactory mechanical proof tests on four individual
samples will be acceptable for each size of cable: it failure
occur below the required performance level, the number of proof
samples required will be increased an additional six samples.

Buring the course of testing, the load shall be increased in 10
bercent increments of the rated breaking strength of the cable.
At each increment the load shall be held constant for 5 minutes.

3.20.2 Others

In all other «cases hardware shall hold 100 percent of the
specified rated breaking strength for 5 minutes with no failure,
and at 50 percent of the specified rated breaking strength for 5
minutes without failure, elongation, or permanent distortion of
any item or component. In all cases the hardware shall be tested
to failure.

Material to be tested shall be representative of production
guality. Yield and breaking stresses of test specimen shall be

determined by certified test reports on coupons processed and
tested in accordance with ASTM A370.

3.21 Catalogue Numbers and Drawings

The Contractor shall notify the Owner of changes to catalogue
items, catalogue numbers, or drawings of transmission line
hardware and components to ensure that the Owner has the up-te-
date information.

All changes shall be described in writing, stating the purpose of
changes, how they affect the product, and whether any of the
physical or electrical properties have been altered in any way.
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kKilohertzs (KHz;. Frequencies between 1 MHz and 5 MHz
snalli be zcarned while monitoring with a neadset of

speaker.

As the voltage 1is being raised to the acceptance
voltage 1ievel, readings shall be taken at appropriate
voltage increments on the 1 MHz frequency. If the RIV
level suddenly raises or lowers, sufficient readings
shall be taken, tc obtain a representative plot of the
results.

Over the range of test voltage, the gain, in decibels,
of RIV with conductor plus hardware over the RIV with
conductor only shall be plotted and submitted to the
Owner for review and acceptance.

RIV with hardware
dB {gain) = 20 x log —
RIV without hardware

In additicn to radio interference, designs shall be
such as to attenuate excessive radiation on the
following televigion frequencies:

VHF 54 - 88 MHz (channels 2 - 6)
142 - 216 MHz (channels 7 - 13)

UHF 470 - 890 MHZ (channels 13 - 83),
(1£ applicable)

3.17 Heat Cycle for Current Carrying Reguirements

All current carrying connectors for overhead conductors shall be
given a Class A heat cycle test in conformance with NEMA CC-3-

1973, or egqual.

3.18 Short-Circuit Current and Durability Reqguirements

Hardware or components thereof shall be cepabiz c¢f withstanding
instantaneous shortcircuit current cf magnitude ..... KA during
0.5 sec. and a peak current of ..... KA.

Over the life of a 1line, thel number of such occurrence are
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shall remain free of corona when the conductor remains free of
corona. The test voltage shall be slowly increased until the
conductor and hardware are illuminated with corona and then
slowly decreased until the corona on the conductor and hardware
is extinguished. 1In each environmental test setup, this shall be
repéated at least three times. The foregoing requirement shall
apply throughout the voltage 1increases and decreases. If a
coropa appears on the conductor below or at the acceptance
vol€age, the visual intensity of the corona on the nardware shall
be less than, or compatible to the visual intensity of corona on
the conductors.

The noise level shall not exceed 60 dB over 1 Uv at 500 KHz
measuring frequency and, voltage shall be acceptance voltage
(Article 3.14) divided by root of three. '

To minimize microsparks and accompanying radio interference and
television interference assemblies shall be designed as follows:

}

3.16.1 Bolts in tapped holes . shall be accompanied by lock
' washers or jam nuts.

3.16.2 All shackles, clevises, and similar fittings subject to
bind, shall be eguipped with bolts having nuts and
cotter pins. ‘

3.16.3 Designs shall be such as to minimize or preclude
contamination at contact points.

3.16.4 all metal components in an energized field shall be
thoroughly bonded unless the design requires insulation
between components, in whic case all components on
each side of the insulation shall be thoroughly bonded.
A chain of fittings with a load of 185 kg or more shall
be assumed satisfactorily bonded.

3.16.5 Suspension-type insulators, with ball and socket shall
have at least 1865 k3 tension.

The test circuit for measuring radio interference shall
be in accordance with CISPR.1A, or alternative cilrcuit
approved by the owner ., ol

In each test setup, RIV levels shall be measured at 500

-

microsparks due to wear (loosening), corrosion, and
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‘transmission line as defined on the conéeptual structure drawings
and part B of this Section (TL-8).

3.15.1 Any and all horizcntal cable deflection angles (line
angles) and vertical cable downdrop angles occurring at
the structure. ’

Lad

.15.2 Configuration and spacing of the conductor and overhead
ground wires, : '

(O8]

Configuration and spacing of cables within conductor
bundles.

.15.

(€8]

3.15.4 Height of conductor above the ground (earth) surface.

3.15.5 Proximity of metal structures, metal objects, and other
hardware,.

In a single-phase test setup, the applied test voltages
shall be adjusted for: :

a) Absence of the two other phase conductors.

b) Any difference 1in test conductor height from the
height of the conductor expected in actual

service.

These adjustment factors and the plan for testing, and
a drawing to scale showing the physical setup and
apparatus, shall be submitted to the Owner for
approval.

The drawing shall clearly indicate the test conductor
height, test apparatus, and proximity of walls, floors,
ceilings, supporting structures, and other conflictling
objects (to aid in establishing proximity effects and
the proper voltage adjustment factor).

3.16 Corona and Radigp Interference Requirements

The hardware and accessories shall be as corona-free as the
conductor up to and including the hardware acceptance
transmission 1line voltage hpoted in Article 3.14. At voltage
levels below or egual to the  acceptance voltage, the hardware
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phase-to-phase voltage, or an equivalent single-phase test
voltage as follows:

Nominal phase to phase transmission line voltage: According to
the part B of this Section (TL-8).

Hardware and accessories acceptance phase to phase transmission
line wvoltage .1.15 x nominal phase to phase transmission line
voltage.

The term "equivalent single-phase test voltage" means that
voltage which produces a voltage gradient on the surface of the
conductors equal to the voltage gradient on the surface of the
conductor on a 3-phase operating transmission line.

3.15 Environmental Test Setup for Corona Tests

Visual electrical tests shall be conducted in a darkened area,
either indoors or outdoors, 1in dry and, when specified, in wet
weather conditions.

At the option of the Owner or the Engineer, certified tests data
may be accepted in lieu of actual tests. The Contractor shall
submit bid with and without test, indicating the cost of each
test.

The physical features of the setup shall provide a true and
complete simulation of  the field operating conditions the
hardware must endure in service.

All hardware and components thereof shall be electrically tested
with a reasonably 1long 1length of conductor for comparing the
performance of the hardware against the conductor. At least 15
meter of energized conductor shall not be under the electrical
influence of the hardware, supporting apparatus, or miscellaneous
laboratory apparatus. The test area shall be clear of objects
not related to the test.

For hardware items such as insulator assemblies which will be
installed in proximity to tower steel, the test apparatus shall
include metal screens or eqguivalent to simulate the configuration
of the =steel (i.e. produce a true representation of all ground
planes surrounding the energized elements).

The testing shall take into account the following aspect of the
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3.12 Corona Ring or Arcing Horn

Aluminium or Stal tube-type corona ring or arcing horn shall be
supplied on all insulator assemblies as indicated if hardware is
not corona free.

The rings or horns shall be designed and positioned so as not to
interfere with hot-line maintenance tool work.

Rings or horns shall be designed for vertical removal on
suspension and jumper-loop assemblies, and horizontal removal on
deadend (strain) assemblies. Where practical, the rings shall be
provided with slotted holes to facilitate removal and
installation with the line energized. Corona control rings shall
be furnished with drain holes. All insulator hardware assemblies
shall be designed to provide «close: coupling between the 1line
conductor and the line-end insulators wherever practical.

3.13 Conductor Jumper Loop Assemblies

Assemblies shall be designed with sufficient dead weight to
alleviate microsparking in ball-socket Jjoints and between
fittings.

Clamps and conductors shall not rub against hardware. Conductor -
clamps shall be aluminium. If necessary, clamps shall be rigid:
this means they shall be bolted directly to the yoke plate in
some manner to insure that the clamps and conductors will not
rotate about any axis. In some cases, rigid clamps will be
necessary to alleviate microsparking and to achieve proper air
gap clearance between conductor jumper loops and tower steel. 1If
rigid clamps are required, they will be specified on the Contract
drawings. '

If vee-string insulator assemblies are used as Jjumper loop
supports, sufficient weight shall be: used to stabilize the
assembly against sway in mild breezes and to insure that the
insulator assembly will take on the V-shape configuration
specified on the Contract drawings.

3.14 Acceptance Voltaqge Requirements"

wWhere applicable in tests | specified in following articles
hardware or components thereof shall perform satisfactorily at
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angle of 12 degree to the original axis of the
clamp.

b) I1f one of the spacer clamp is fixed the adjacent
clamps can move 50 mm toward or outward of fixed
clamp.

"The adjacent clamps can push or pull with 2
percent of conductor U.T.S. toward or outward of

fixed clamp.
)\ J

The spacer damper shall be designed to provide the most
effective energy absorbing characteristics due to
vibration of the conductors.

The elastic component of spacer dampers shall be from

material with following characteristic.

a) High damping performance.

b) A reliable and relatively stable elastic media
over a wide range of climatic condition including
subarticle ambient (-300C) as well as tropical and
high temperature {(+45°C) arid climates.

The Contractor shall send with his bid these
performances data and also aging test in OZONE
environment.

c) With a clamp installed on a length of ungreased
conductor tensioned to 20% U.T.S. and the clamp
bolt tightened to specified torque an axial force
of at least 3% of U.T.S. shall not produce a
relative permanent axial displacement more than 1
mm.

Attachment Fittings to Structure and Extension Links

Structure attachment plates vary widely in design and depend on
the overall strength requirements of a structure, edge distances,
hole diameters, and plate -thicknesses vary with the wvarious
structures to be used. The Contractor shall collaborate with the
Owner to supply the proper attachment fittings and extension link
lengths (if required) for both insulator and overhead ground wire
attachment assemblies.
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absorption. The data shall show the fatigue life in cycles for
peak-to-peak sinusoidal displacements of %, 10, 15, 20, 30, 35,
40, 45 and 50 miliimeters. Alternative data indicating the

expected fatique life of the dampers will be acceptatble.

(V%

.10 Spacers and Spacer-Dampers

Spacers and spacer-dampers shall be provided for sub-conductor
spacing as. follows:

3.10.1 They shall be one unit which is complete and ready for
installation,

3.10.2 All Dbolts shall be captive with nuts needing only
slackening, not remcval, to fit the ccnductor.

3.10.3 The clamp body and clamp keeper shall preferably be
made of aluminium alloy and be of sufficient length and
width to firmly clamp the conductor without skippage,
damage or deformation of the conductor. The groove of
the body and the keeper shall be smooth and free -from
any irregularities wnich might cause damage to the
conductor.

3.10.4 The clamping pressure shalil be maintained by
appropriate means under ali conditions of conductor
motion, taking alsc 1into consideration creep of the
conductors and a possible cold flow under the clamps.

3.10.5 Any nuts used on the unit shall be locked in an
approved manner against loosening by vibration.

3.10.6 If the spacer «c¢lamp bolt tighten by two times of
- specified torgue there shall be no permanent damage to
the conductor or spacer.

3.10.7 The spacer shall permlt following movement without any
permanent damage to the conductor or spacer.

a) If one of the <pacer clamp is free and the. other
clamps are fixed the free clamp shall move 240 mm
from original in longitudinal direction with the
axis parallel to the fixed clamps.

The free clamp shall move in conical movement with
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The Contractor shall indicate the proper torque to be applied to-
clamp -dampers to conductor and S.W.; this torque shall prevent
dampers for slipping, yet not damage the conductor and S.W.

Dampers shall be manufactured in such a way that moisture cannot
accumulate anywhere in them. '

The Contraétor shall state in his bid, with respect to technical
assistance and research facilities, the following:

The names of persons in his employ who will be available to
advise the Owner on matters pertaining to the installation of- the
proposed dampers and vibration recorders; such- information as
the duties, functions, - and experience of these persons shall be
clearly stated.

The persons listed in the preceding paragraph shall be available
to the Owner's representative on 30 days written notice, the
Owner's representative will provide transportation. All other
~expenses shall be at the Contractor's expense. .

The Contractor shall state 1in his bid the number and types of
‘devices which will be available upon request to the Owner, at the
Owner's expense, and tested for recording the vibrations on these
lines.

The service may include interpretation of recording as follows:

Each interpretation shall be - of a 10 day duration vibration
record. -

Two graphs per interpretation will be required: each will have
the recording of: ‘

Number of megacycles per day at various frequencies: cumulative
number of megacycles per day exceeding the following amplitudes:
from 0.05 mm to 0.50 mm in 0.05 mm increments: £from 0.5 mm to
2.0 mm in 0.1 mm increments.

Such amplitudes shall be corrected to a distance of 90 mm from
the closest contact between - the conductor and the suspension
clamp.

#The Contractor shall furnish, 1if available, data regarding
fatique life of the dampers with force -applied sinusoidally to
the clamp at a frequency resulting 1in the greatest power
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conductor enters the clamp to the center action.

Special type of suspension clamp shall be designed in accordance .
with Part B of this section and attached drawings.

3.8 Ball and Socket Fittings

Ball fitting shall be made of drop forged steel. Socket shall be
made of malleable iron or drop forged steel. Size shall fit with
specified . insulator in "each application. For hot line
\aintenance. in  some application it is necessary to add ball and
socket fitting to insulator assembly.

3.9 Vibration Dampers

Vibration ¢ampe:s shall be installed directly on the shieldwire
and, when appropriate, on the line conductor in a manner which
will prevent darage thereto the . attachment clamp shall be of
aluminium ailoy,. and the conductor seat shall be smooth and free
from irregularities.

The Contractor shall be free to propose any type  of damping
scheme which will meet the criteria as set forth herein.

At time of bidding, the Contractor shall provide the following
information: . :

The catalogue number of each type of damper recommended.

The required spacing of such dampers, and drawings to enable the
installation of the dampers proposed.

t

A certified curve for each type of damper proposed, showing on
semilogarithmic graph paper the frequency response for each type
of such damper versus free-loop amplitude, using frequency as
parameters. :

Span lengths above which dampers are recommended and when more
than one is required.

The Contractor shall state that he has ascertained for himself
CLhe required spacings for the proposed dampers and has studied
loop lengths and frequencies which could occur. ’
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All joints shall develop at 1least 95 percent of the rated
strength of the conductor or shield wire.

After compression splicing, the aluminium sleeve shall exhibit po
visible corona.

Conductance per unit length of all splices shall not be less than
that of the conductor itself.

3.5 Repair Sleeves

Repair sleeves shall be compression type and shall be two-piece
aluminium alloy, but shall be limited in use only as directed or
approved by the Owner's representative. A single sleeve repair
Sleeve may be proposed but the bidder shall offer prices for both
types.

When properly applied, such repair sleeves shall achieve 85
percent ‘of the rated strength of the conductor when one-third of
the aluminium wires of the outer layer of ACSR is damaged.

The conductance of the repair sleeves shall not be less than that
of the conductor itself.

Not more than one sleeve shall be permitted per conductor span.

3.6 Armor Rods

Preformed-type armor rods of aluminium alloy or equal shall be
applied at each suspension point of the conductor and shieldwire
in accordance with the manufacturer's recommendation. For 400 KV
line armor rods shall be with parrot tips.

For galvanized steel shieldwire may be proposed steel rod.

3.7 Suspension _Clamp

The suspension clamp shall be so designed that allowing 20 degree
of down drop in each side without the c¢onductor bending over
small radius at any point in contact into the clamp. The
clampseat shall be rounded bend on the lip edges. The keeper
- shall be so shaped that there will be constantly increasing
pressure placed on the conductor from the point where the
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jumper terminal pad. . o
Tubular compression types with hel1 mouﬁh shape will be 'supp]iec
with the foilowing characterist%c§:

An  aluminium alloy Jjumper terminal, pad, having . no less
conductance than the conductor, and welded to the aluminipm 21llov
barrel with full depth penetration shall be supplied.: Such

complete ‘terminal pad shall .have.no less conductance than the
conductotr itself. It shall have holes drilled tc accommodate the
bolts for the Jjumper lug pad in accordance with Nationa:
Electrical Manufactures Assoc1at10n . (NEMA) standards c¢r egual,
and shall be coated as follows: :

All outer aluminium surfaces shall be protected against abrasion,
and all surfaces of current-carrying parts shall be coated with
an easily removed plastic to 1nhib1t ‘corrosion on such surfaces.,

No-oxide fillers approved bylithewEngineer shall be used in all
deadend fittings. R

All bolts, nuts, and washers for each deaaend shall be plabed in
a jute bag with the jumper lug and securely tied to each deadend.

A1l deadends, however, applied shall be capable of developing a
minimum of 95 percent of the rated strength of the conductor (or
shield wire), and the complefe assembly shall have conductance
per unit length no less than the conductor itself.

3.4 Splices (Full Tensionl

All splices shall be compression-type. fittings, with bell mouth
shape and shall have the follow1ng characterlstlcs.

For ACSR they shall be two*ﬁa:t wlth steel and aluminium
sleeves, with appropriaste no-o¥ide flller compcund. A single
sleeve splice may be proposed but bidder snall offer prices for
both types. S
For shield wires they may be exther *wo part (with =steeil and
aluminium sleeves, for Al-clad steel wire), or single part (hot
dip galvanized steel for steel: wiza), all with appropriate filler
compound. S
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drawn edges. Holes shall be clean and at right angle to the
surface of the plates, shapes, or straps and free from any ridges
or shoulders, so that the shackles shall hand true and the
shackle pin shall have a maximum bearing area. Distortion due to
heat stresses shall be correct@b before galvanizing by methods
that will not damage the material. :

3.2.3 Welding

Aluminium alloys shall be welded by an inert gas shlieldeg
tungsten or inert gas shleld arc process. Steel shall be welded
by an arc process. During welding operating, parts shall be held
by clamps or other suitable means to keep them in correct
position. All weld shall be completely sealed.

‘elding surface shall be smooth and without overlaps or excessive
under cutting. Rough surfaces, slags, and splatter from weldings
shall be removed before galvanizing by grinding or sand blasting,

3.2.4 Galvanizing Wequirements

After fabrication, all steel material shall be thoroughly cleaned
of rust, scale, and grease, and shall be hot-dip galvanized in
dccordance with the latest revision of ASTM Al123. Steel Dbolts,
-nuts, and lockwashers shall be galvanized in accordince with ASTM
A394, ~

When more than S% of the total surface area of a particular item
s spotted with dull grey galvanizing, it shall be rejected.
Controls shall be such that zinc iron alloys do not reach the
surface. -

Not less than three samples of each type ferrous hardware shall
be subjected to galvanizing tests specified in ASTM Al53-61 and
A239-41, Zinc coating shall withstand not less than six
successive one-minute dips, except that zinc coatings on threads
and sharp edges less than 2 mm In radius shall withstand not less

than four dips when subjected to Preece test.

3.3 Dead-End Fittings

All dead ends shall be the same type throughout the line tubular
compression type steel end, aluminium body and an aluminium
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stainless steel. All cotter keys shall be hump type.

Ends beyond the hump shall be pointed or cut diagonally and shall
not project beyond the pins by more than 15 mm.

All connections between the insulator hardware assemblies and
structures, .and between the individual items and components
required to make up the insulator hardware assemblies shall be
designed to provide surfaces contact bearing at all connections.
No point connections shall be included.

See additional hardware assembly design requirements in Article
3.16.

All insulator hardware assemblies shall be designed to facilitate

hot-line maintenance. Provision shall be made to allow for wuse
of one or more strain-type insulating rods to relieve the load on
insulator strings. For vee-string assemblies provision shall be

made to use the hot-line tool by both a wvertical 1lift and
parallel to the insulator string.

Hardware assembly drawings shall show, when required, an
- extension link (or other piece of hardware) to be speclifically
designed for attaching a hot-line strain yoke, or equivalent
device.

Provision to use hot-line tools shall be provided between the
insulator string and the supporting structure and between the
insulator string and the line conductor.

If dissimilar materials are used for the accessories suitable
precaution shall be taken to minimize electrolytic action.

3.2.2 Fabrication

All hardware components shall be so fabricated and treated that
there shall be no electrytic action occurring between the
accessories and the cables and between the various parts of the
individual accessories.

Surface shall be smooth, free from burs, lumps, dross and all
edges and corners rounded.

All plate, shapes and straps shall be neatly and accurately
formed. Shearing or cutting shall be clean without ragged or
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3.0 DETAILED REQUIREMENTS
3.1 General

Prior to the Owner acceptance and approval of the hardware and
accessories, the Contractor shall furnish sufficient and
satisfactory proof of the performance of the hardware undergoing
the electrical and mechanical tests. Tests shall be conducted in
laboratories ‘'having ample facilities to prove the fulfilment of
the basic requirements as defined herein.

Prior to performing such tests, the Contractor, shall accurately
indicate and describe, in the form of photographs, drawings, or
writing, the proposed test facilities, test schedule, and
procedures for rigging, measuring, recording, and applying
voltage or mechanical load.

During the course of testing, material samples shall be fully
equal to and representative of those which the Contractor intends
to supply. If any modification 1is made after testing, the
Contractor shall explain, Jjustify and retest, at the Owner's
discretion, the modified item to the Owner's satisfaction.

Any change in material, design, and detail drawings after
approval by the Owner will only be permitted after written
approval of the changes is given by the Owner.

The basic materials for manufacture is plate or bar steel and
shall be suitable for forging and graln regined with gquaranteed
notch toughness (Charpy V) at -200°C.

3.2 Components - General
3.2.1 Design

All hardware items and components shall be designed with
appropriate pin and cotter key unless otherwise noteq<

The minimum yield strength ratings of each item or components of
hardware shall be 70% of combined mechanical and electrical
ratings of the insulators with which hardware will be used.

All hardware designed with a pin and cotter key so that the
cotter key would be subject to wear shall include a bolt, nut,
and cotter key. Cotter keys for use with pins shall be brass or
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2.2 Applicable Publication and standards

ASTM 2123, or equal time (hot-galvanized) coating on products
from rolled, pressed and forged steel shapes, plates, burs and
strips.

ASTM Al53, or equal zinc coatling (hot-dip) on iron and steel
hardware.

ASTM A239, or  equal preece test.

ASTM A370, or equal mechanical testing of steel.

ASTM A394, or equal galvanized T/L bolts and nuts.

NEMA CC 3-1973, or equal.

ANSI C292.
CISPR Pub. 1A 27 edition 1972, Pub. 78, 1975.
BS3288: part 1, 2 1insulator and conductor fittings for U.H.

Power Lines.

Construction, performance and testing of all equipment covered by
this Specification shall conform in all respects to the latest
revisions of applicable American National Standards Institute
(ANST), (especially ANSI STD 29.2), and  National Electrical
Manufactures Association (NEMA), American Society for Testing and
Materials (ASTM) standards (United States). Other authoritative
national or international standards may be acceptable, subject to
approval by the Owner, 1if the requirements equal or exceed
applicable ANSI, NEMA and ASTH standards. All hardware and
insulators shall conform to a single standard fit, once a
standard is established by the Owner. The Contractor shzall
include in his bid sufficient information to permit a correct
evaluation of the bid in relation to the Specifications. I1f the
Contractor's proposal includes hardware offered on the basis of
standards other than ASTM, ANSI or NEMA (United States), he shall
submit as part of his proposal two copies of the subject
standards together with a translation to English of the relevant
sections, and an explanation and justification in writing .of any
difference from the ASTM, ANSI or NEMA standards. i

On the basis of this information, the acceptability of the
proposed hardware will be determined by the Owner.
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TRANSMISSION LINE HARDWARE AND ACCESSORIES

PART A

1.0 SCOPE

This section of the specification defines the reguirements for
the design, detailing, testing, manufacture, furnishing, ang
delivery of electrical hardware and accessories used to support
line conductors and overhead ground wires of transmission llines
~and the basic acceptance criteria and testing requirements for
hardware and accessories.

2.0 GENERAL REQUIREMENTS

2.1 Seller's obligations

The Contractor shall supply all material, design, detaillng,
testing, manufacture, furnishing, and delivery of electrical
hardware and sccessories required 1in accordance with the
conceptual contract drawing.

Following tests described in this Specification are to be
performed unless waived later by the Engineer.

Any test may be waived at the Owner's option if previously
conducted test data and service experience record for similar
service is acceptable to the Owner.

2.1.1 Environmental Test Setup for Corona Tests, Article
3.15.

2.1.2 Corona and Radio Interference Requirements, Article
3.16.

2.1.3 Heat Cycle Test, Article 3.17.

2.1.4 Short-Circuit Current and Durability Requirements,
Article 3.18.

2.1.5 Cable Stress Relief Requirements, Article 3.19.

2.1.6 Mechanical Strength Requirements, Article 3.20.




[«A RN IIN - S UV)

Packing and shipment

TEST

INSPECTION

INFORMATION TO BE SUBMITTED WITH
BID

PART 8 SPECIAL REQUIREMENTS

Specification TL-8
Page 3

22
23
23

23

25



specification TL-8
Page 2

TL-8
TECHNICAL SPECIFICATION

TRANSMISSION LINE HARDWARE AND ACCESSORIES

CONTENTS
PART A

ARTICLE PAGE
1. SCOPE 4
2. GENERAL REQUIREMENTS 4
2.1 Sseller's obligations 4
2.2 Applicable Publications 5
3. DETAILED REQUIREMENT 6
3.1 General 6
3.2 Component general 6
3.3 Dead end fittings 8
3.4 Splices S
3.5 Repair Sleeves 10
3.6 Armor rods 10
3.7 Suspension Clamp 10
3.8 Ball and socket fittings 11
3.9 Vibration dampers 11
3.10 Spacer and spacer dampers 13
3,11 Attachment fittings to structure

and extension links ' 14
3.12 Corona or arcing rings 15
3.13 Conductor jumper looD

assemblies 15
3.14 Acceptance voltage requirements ' 15
3.15 Environmental test set up for

Corona tests 16
3.16 Corona and R.I. requirements 17
3.17 Heat cycle for current carrying 19
3.18 Short circuit and durability

requirenents 19
3.19 Cable stress relief requirements 20
3.20 Mechanical strength requirements 21
3.21 Catalogue numbers and drawings 21
3.22 packing and shipment - 22




TECHNICAL SPECIFICATION

FOR

TRANSMISSION LINE

400 KV TRANSMISSION LINE

HARD WARE AND ACCESSORIES

MOSHANIR POWER ENGINEERING

CONSULTANTS

Specification TL-8
Page 1



	مقدمه
	كليات خطوط انتقال نيرو و برخي از مشخصات فني اشكالات
	فرضيات و اطلاعات در نظر گرفته شده براي محاسبه و انتخاب يراق آلات
	محاسبات و نتايج
	تنوع زدايي در انتخاب يراق آلات
	مشخصات فني مواد و كاربرد آن
	كلاس پيچ و مهره
	منابع مورد استفاده
	مشخصات فني يراق آلات فارسي
	فهرست
	هدف
	شرايط عمومي
	تعهدات فروشنده
	نشريات و استانداردهاي قابل قبول

	جزئيات شرايط
	كليات
	قطعات-كليات
	اتصالات كششي
	اتصالات مفصلي
	غلافهاي تعميري
	ميله هاي محافظ
	گيره آويزي
	اتصالات نري و مادگي
	ارتعاش گيرها
	جدا كننده ها و جدا كننده هاي ارتعاش گير
	يراق آلات متصل به برج و ميله هاي رابط توسعه دهنده
	حلقه هاي برقگير يا كرونا
	زنجيره حلقه جامپر هادي
	شرايط قابل قبول از نظر ولتاژ
	نحوه اجراي آزمايش كرونا در شرايط محيط طبيعي
	شرايط لازم براي كرونا و تداخل راديويي
	سيكل حرارتي براي شرايط لازم عبور جريان
	شرايط لازم براي جريان اتصال كوتاه و پايداري
	شرايط لازم براي رفع تنش سيم
	شرايط لازم براي مقاومت مكانيكي
	شماره هاي كاتالوگ و نقشه ها
	بسته بندي و حمل

	آزمايش
	بازرسي
	اطلاعاتي كه بايد همراه پيشنهاد تسليم شود
	بخش “ب” شرايط خصوصي

	نقشه ها

