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FOREWORD

This gpeclicalioh Nas hean preparsd by tha Stamdards Depanment of The Kanya Power and
Lighting Company Limited (KFLEY and il lays dawn requiremanis for overhead line fittings for
10-300mm? conductons and cables, The specificalion is o be used by KFLC in procuramenl of
ihe items.

The hidder shall submil informaten which confims the manufactereds satisfactory sendcos
experience with products winich fall wilhin ihe scope of this spacificalion.

1. SCOFE

1.1 This specificalion 1S for overnead line filtings for use on overhead power [ines cperating et
vollages up to and including 66 KY (66,000 Volts) a.c. S0DHz

1.2 This specification covers the following overhead line fitings:-
(2] Conduelor 1EFminatlors.
(b} Joints (Mon-tension joints).
(] Suspension clamps,
(d) Conneciors {Line Taps]

Parlicular requiraments for each iype of ittings as may be relevant for a specific requisilion
ara givan in clause 4,

The specificatian also covars inspection and test of the overhead lina fittings as well as
schedule of Guaranteed Technical Periculars to be llled, signed by the menufaciurer and
submitled for tendar avalualon.

Tha spaciication slipulates the minimum requirements for ovarbead ling fitings accepiabls for
use in the company and il shall be the responsibility of the Suppler and Manufaclurer to

ensure agegupcy of lbe dosign, gnod workmarship and good engineering praclice in the
manufactura af the fitings far KPLC.

The specificalion does not purparl to inglude all tha necessary provisions of a conlract,

2 REFERENCES

The tallowing slandards contain provisicna which, throwgh reference in this lext constitule
provdislons af this spaclfication. Unless niharwlea stalad, the [ates] aditions (ingluding
amendments) apply and shall be complied with by the supplier.

lasucd by: Head of Seclion, Siandards Autharizod by: Head af Depariment, Stnndards

3 Sigmwl: C%T;‘N\‘
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S0 1461

LS 4048-1;

150 947

150 643,
130 6306-1;
IEC 81284:
IEC 60120
IEC G0372:

B5 EN 515:

BS EM 755-2:

B3 EN HBE-182:

BS EM 573-384;

BS 328581, 283

B5 EM 10030:

QM F4-1:
O 4B072-182:

ENA TS 4392

Melaliic Coalings — Ho dip galvanizad enalings on fabncated ferrous
products — Requiraments,

Steel - Clasafication - Pan 1. Clagsilication af staals into unalloyed and
allay =tewl bazad on chemical compasibion

High sirengih casl steals for ganeral englneerning and structural
PUIEOSAS

Sleals Micrographic detarminatian of the apparent geain size
Metallc matarials - Brinall hardness tesl - Pad 1: Test method
Oyerhaad Lies = Requiramentz and Tes| Tor Fitlings.
Dimenzions of ball and socket couplings of siring insulator units

Locking devices for ball and socket couplings of slring insulator units —
Dimensions and tesis

Alurminium and sluminium aboys. Wroughl products, Temper
designations.

Aluminium and sluminium alkoys. Extruded rodfbar, tube and profiles.,
Mechanical properies.

Aluminium and Aluminium alloys-Forging. —Par 1; Technical cordiliens
for inspeclion and delivery; — Pad 2: Machanical properies and
additional property requiremenis

Aluminium and aluminium alloye-Chamical composition and form of

wraoughl products,—FPart 3: Chamical compaosition; Part 4: Fonms of
products.

Inzulator and conductor ilings for overhead power linea, —Fart 1:
Perfformance and General Requirements; —Pan 2; Speciflcation lor g
rangs of insulater fitings

Valve sleels and alluys for intermal combustion engines

Countersinks for countersunk head screnws

Lirne aps — Part 1: Stranded aluminium conduclors and ACSR; Part 2:
Elranded coppar conductars and solid ones

Uwarhaad Ling Fitlings

Tosuedl byt Hesd of Secllon, Siandards

Autharized byt Head ol Depantment, Standards
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AWSDL2D1L2M:,  Siruciural Welding Code — Aluminum
3. TERMS AND DEFINITIONS

The definitions given in the reference slandards apply.
4. REQUREMENTS
4.1. SERVICE CONDITIDNS

The filings shall be suitable (ar conlinuaus eperatlon culdogrs in opical areas

aj] Al altitudes of up to 2200m above sed lawvel,

B) Homidity of up o 8%,

] Awerage amisent lemparature of +30°C weth a minlmuom of -1%C and a maximum of
+8FC and

d)  Heawy saline condilions along the coasl

42, GENERAL REGUIREMENTS

4.2.1. The fittinga ahall be designed and manufaciured 1o IEC 612684, BS 3288-2:2000 and 1he
requirements of this specification and shall be suiteble lor use on

a) 25-150mm? Aluminium Canductor Stesl Reinforced [ATER),
by S0-100mm? All Aluminlum Conduclor (AAC)

<) 50-300mm® Al Aluminium Alloy Conductor {AMAC),

d} 16-300mm? Aluminium Cables

e} 10-120mm?® Copper Conductar’Cables [ tap).

4 2. 2. Tha fittings shall be free from dalecis which would likaly cause tham o be unsahisi@oiony n
service,

4.2.3. Al parts of each fiting shall be inherenlly resistant to almoapharic comasion, both during
slorage and in Sarvice,

4,24, Al [errgus melal parls excepl those made ol stainless steel shall be prolected by hol dip
galvanizing as par the requirement of 150 1461, Tha minimum avarags coating thickness
shall be B5um for Aals articles and S0pm for centrifuged anicles in accordance wilh IS0
14561.

Issoed by Heod of Secilon, Slandards Authorized by: Head of Depaciowent, Standonds

Sigmeal: — l Sipned:
)
Date; 2095-00-17 Daic: 2071 B-09-17
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4.2.5. Bolls and nuts shall be made Irom slainless slas which shall fulfill tha requlrements of
quality A2-80 according to 150 3506, The mechanical properties shall conformn to 150 830-
1 and 150 8948-2.

42,6, The threads of bolis, nuls and lapged holes shall be cul and shall be wall gilad o greagad.
All piher thraads shall ba formed bafore galvanizing. The twead design shall be Iriangular
IS0 thread in 2ccordance wilh 50 BB-1; dismatanpitch combinatlons in accordance with
IS0 262 and thread lalerance class of 69 as per |50 965-2, for coarse tolarance qualily.

4.2.7. Washers shall pravide suffigen] resislanca 10 comresen and shall ke mada from stainlass
steal wilh a minimum quality aquivalant to A2 of IS0 3506, Washers shall have & minmum
hardness of 240 HBEW,

4.2 B General arrangement drawings for the vanious bypes of fithngs ane attechad in Annex B of
this specification, Orawings for fitlings shall be as par BS 3288-2 Referance Numbers ara
available in the standard, ENA TS 43-92 and KPLL code of praclice

4.3 PARTICULAR REQUIREMENTS

4.3.1. Conductor Terminations

4311  Ba!l Ended Hook, Ball clevis, Socket Clevis and Socket Tongue

4.3.1.1.1. Design and constriciion

421111, Ball endes! haok, sackat clavis and socket longue shall be suitable lor usa on
Aluminium Canductor Stesl Reinforced {ACER) of outer diamsler babwesn
7.00mm and 18.2mm [25mmT and 150mm ang All Aluminiym Alloy
Canductor [AAAC] of ouler diameter approximalely 24.71, with standard disc
insulator of ball and socket ype with the ball pin damaler al 16 mm in
accordance wilth Fig. 1 & 2 as per IEC 60120

431,112, Sockat Ivpe fittings shall ba supplied complata with locking devices such 85

split pins @nd aecurily clips in accondancs with BS 3268-4 and clausa
43114

4.3.1.1.1.3. Bal ended hook, socket davis and socked fongue shall be as per BS 3268
Reafarenca Mumbers given in TabHe 1:

Issmed by, Head nf Sedlion, Stoudards Auwthorized by: Head of Depariment. Steodards

o

Elrned: '\% b2l el 1B -
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Tabla T: Referance numbers as par B5 3288-2

Dascription BE 3288 Referance Numbear
Ball ended haok 15581
Ball chevis 15583
Sockat clawe, single hole 15/84
Sock clavis, doubla hela 1525
Socket tongue, single oila 15185
Sockat tongue, double hale 15/35

NOTE: Drawings for Bal Ended Mook, Sockaf Ciewis and Sockef TomJuwe shafll he as par BS 3288-2

and ANMNEX B,

4.3.1.1.2. Material of manufacturs

431121, The stasl used to manufaciure ball ended hook, eocket clevis and socket
longue shall be produced by an £laclric, or by an cxygen-blown, process. The

manufacturer shall submll 2 ¢ast analysis of tha steel with the b for purposes
af tender evalualion.

431.1.2.2. Tha stasl shall be fulky killed, suitable for forging and capabls of balng heat
treated te obtatn the mechanical properties required by this specification.

£31.1.23. The sieel shal conlain at [@aal bvo of the following elements in the zliaying
propatrtians specifled B 150 4948-1;
a] Mickel ;
b) Crrcamium,
c} Molyvbdenum.

Its contant ol suifur and phosphoros shall be resivicl2d in accordance with

Tatble 2.

Table 2: Contents of aulphur and phasphorous in forged siasl

Maximum content (% by mass) determined by
Elemant : .
Casl analysis Check analysis
Sulphur 0.02% 0.03
Fhosphordus 0.025 .03

Lszwed byt Hlend af Section, Standands

Authorized by: Heod of Depeariment, Standards

Sip e %

Simned;
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4.3.1.1.2.4,

4.3.11.25.

4.311.26.

431127,

4.31.1.2.8.

43.1.1.3, Dimensignal reguirements fer ball and =ockat

The dimensional requiraments far tha ball and socket 2hall be a2 per Ihe Figure 1 &
2 and as par IEC 60120 and IEC 60372,

The steal shall be made in conformily wilh ine grain practica in arder i ablain
an austanitic grain size of 5 or finer when lesled in accordance with 150 543,
This conlld be achieved, for axampla, By ansuring 1hat I conlains suffickent
aluminium or an equivalent element to permit tha manufactura of the sieel
forgings stabillzad agalnst strair-age ambrittlament gdurng servica; a minimum
value of 0025 % of iotal aluminium i3 given far guidanca.

Within 1ka limilations spaciliad abowve, it is Ihe responsibilily of the

manufaclurer to select slesl such Ihal the finished staal igings, sullably
heai-lreated, camply with tha requirements for mechanical properlies of this
gpecificalion.

Each componenl shall be hardened from o lamperature above the ACS point
and tempered belore baing subjected 1o the manufagliuring proof forea. The
tempering tamperature £hall be a minimum of 400 °C. The tempering

conditiona shall be at keast as effective as 2 tamparalure of 400 °C mainiained
for a period &f 1 h.

Surface hardening hall nol ba parmittad (o ioad bearing parts of the
gompanent. The surface hardness shall nol exgeed 380 HBS measurad in
accardance with 150 6506-1.

The matarial for tha fastanars (holls, nuls and washars] far tha ball endad
hook, socket clevis and sockel longue shall be as per clauses 4.2.5 = 4.2 7 of
Ihis epecification,

Issucd by: Fewd af Sectlon, Stonderds Auihorized by: Head of Depeniment, Standands

Sipmed: 1“=-__

Daic: 20915-08-17

Slgnod: %\3
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Fig. 1: Ball
Table 3: Dimensions of the ball as par [EC 60120
Ceslgnated ol
coupling size dq dz hy rq rz r3 ra
4] 1] 1] +1
16 1?—1.2 33.3_15 13""—1.3 23 B 3 3_‘}15
1) 1] i} +1
20 21_1.3 41-1.5 19'5_1_4 27 [iTH 57 3.5_1

Isdupd by: Hlead of Section, Siandards

Authucized by Head of Creparinwnt, Standands

emm o]
| Hipned: !u.,_:h-.-..

Simmed:
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The pio el in the sockel zniry. The pin bell i the socket inlerior.

Fig. 2: Ball & Socket

Table 4: Clearance betwasn the pin ball and the aocket end as per IEC 60120

Dasignated size D4 — oy Dz -dp | b3 —dg P o'
of coupling Min | bMax. Min. i Min. Max. Min.
16B 2.2 5.0 1.2 1.2 3.6 6.5 ar
20 | 2.0 o4 1.5 1.5 1.0 45 2.0
" clearance between the pin ball and Lhe lecking dewes

4.3.1.1.4. Locking devices for ball and sccket coupfings

4.3.1.1.5. These davices shall have standard dimensions and tested as per [EC 60372 lor the
tall and sochel sizes in Table 14 4,

Issued by: Head of Seclion, Standards

Autherized by: Hoad al Deparimest, Siondards

Rl ul:
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4.3.1.1.46,

Tha locking devices shall ba mada of guslentlc slainless sleel capable of
commying with the requirerents relating to inlercrystaline corroslon test of BS EN
10090

Fig. 3: Split pin

Table 5: S{andard dimensions for Lie splii pins as par |IEC 60272

"

-

Saction X=X

Standard coupling Slandard split pins
] ; T Rz Fz mun Hmn Lok
16 3204 ?.BJ’E‘ 48 10.7 3 38
20 32401 ?.u-’rg z 48 107 3 44
Ly
.
Pt
hﬂ:ﬁf%&ﬁx
) )
F| Fz _%_' - Fa_FdFE —_—r
E )
— 7
Fa _/E
DN g "
Lyl
5 Ly
L

Fig. 4: Security W-Clip

EL 151303

| I ued vz Hemdd of Sectivn, Stundards

Astherized by Hend of Depariment, Stamdnrds
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Table 8: Dimensions af the W-Clipe

Fr |F1|F1| 4| s

I'a

L1

L1

T

A ER R T

6l 33 I8 [ 5 |19 |24 | HL 50213 | 155 | 36203 | 10.5 |3 79
0 n .7 o
20 2330 [ 5 [ 1028 | 4V |G2+15 | (55 | 42405 | J0F [ 5 | 25 |43 | 25: 45 02 | 4 (102
A o ¢ — a

4.3.21. General

4.3.2.2, Matarial

4.3.2. TENSION CLAMP [STRAIN CLAME)

4.3.21.1. Tension (strain) Clamp shall be bolied lypa and shall be suitable for use on
Alupninium Conducior Stesl Ralnforgad {ACSR) of outar diamealar between 3.1mm
and 30.5mm [Z25mm* and AKmm*),

43212 The clamp shall have cotter bolts, U-bolts and & pin. The number of bolts shall be
3, 4 or & (to be slaled in the 1ender).

4.3.2.1.3. The clamp shall have slip slrength of not less han 85% of tha rated ulthmale
slrangth af conductor it is intended for use with.

43221, The bady and tha kaeper- shall be manufaciured fram alurminium alley coniaining
a maximum of 6.4% Cu in accordance with EN $15 ard EN 7E5-2:2008 such a5
designation G081-TE or equivalent. The alley shall ba rasiztant to inter-crystailine,
Layar and siress cormasion. Further properties of the alloy shall be;
al Hardness min 95 HBW,
b} Razistlvily max. 40 nlm at 20°C,
c} Prmoof stress min. 27§ MFa
d) Tenslie strength min. 310MPa.

2] AsSt elongatlon at bresak min. 12%.

43,222 Threaded inserts -To provide sufficiant rasisiancs 1o cormoesion threaded insens
shall be made from steinlesa aleel with a minlimum quality equivalant to A2 of EN
ISC 3506, Tha required mechanical properlies shall be squivalent 1o thesa given
Tor boltg and nuls in 4.2.5— 4. 2.8,

Issued by Head of Secilom, Standards

Apthorized by: Hexd ol Departmend, Slandards

Slpoed: R-H,_\ I

Slgoed:

Duie: 20050917

Date; 20150817
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4.3 223 Straps - Straps shall be made from hel-dip galvanized stesl, The thickness of he
zine coaling shall b at lmast B0pm and maat the raquiremants accarding e 150
1461.

The material far the lasteners (bolts, nuts and washers) for Ihe tenswon clamps shall
be as per tlauses 4 2 5— 4,27 of his specification.

4323 Degign

43.231. Clamp - Il shall be possible to mowa clamps along the conductor realy. The
{nunnion of (he clamp may be an inlegral part of Ine body.

. Conductor supporting groove - The profile of tha conductor supporting groove, in
the bady and Ihe keeper, shall conform te the measuremenls given in Figure 7 and
adjacent 3bs. The conductor groowa radii in body and keapser shall be closaly
adjusted W he ¢conductor diameter in gueslion in accordanca with Figure 7 and be
free from irragulariies and sharp adges

- Fatigue damages - Clamps may nol cause fatigus damage an tha condustor.

. afrapd - The hole in the strap for the trunnion of the body shall be round and hawe
a suilably size 1 relation le the runnion,

Bolts and muis

v Bolts and nuts shall have M12 metric threads with 13 mm width across flats
acearding to 120 272, Bolls and nuis shall ba altached 13 the tension alamg in
such a way that they are impcssible o drop accidentally.

Bolts shall ba lomg anough to protreda oolside the thread of the nut. Counter
bores and coundersinks shall be made in accordance with DIM 74-1.

43234 Washers - Washers shall be manufaciured in accordance with 150 7001,
433, BUSFENSION CLAMPS
4.3.3.1, Ganaral

Suspension clamps design shall have the agis of oscillation in the plane of the atis of
tha conductor and be capable of baing fined wilh counter weights. Thay shall ba
used for both phase canduectors and shield wiras {whera applicable} as well 8s far
siralght ina and angls supparts.

Isgwed Iry: Heud af Sectinn, SIunddrds © Autherized hy: Hemil of Thepartmoent, Stnndnrds
LI

Sipncd: % Siponed: ml_ﬁ“]
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4.3.3.2,

43322

433234

43324

4333

4.3.3.2.1.

4,223.2.

43333

43334

4.3.3.2.1.

Material

The hoohy and the keepar- shall be manufacturad from alumminium alloy containing
a magimum of 0.10% Cu in accordance with EN 515 and EN ¥55-2-2008 zuch 23
dasignation 5082-TS or equivalenl. The alloy shall be resistant 10 inter-crystallneg,
ayar and stress cormosion. Furher properties of the alloy shall be:

{il Hardness min 75 HBW,

{li} Resisilvity max. 63 nlm af 20°C,

{7i) Hardness min 95 HEYY,

{iv) Proof sliress min, 230 MPa

[w] Tensile strangth min. 27/0MPa.

v} Agnt elongation at break min. B%.

Fasteners (bols, nuls and washara) material for the suzpension clamps shall be as
per clausas 4.2.5 — 4.2.7 of this spacflzaltion,

Threaded inserts - shall be mads from stainlsss stasl with & minimum gualiy
aguivalent to 42 ol EN 150 3506 10 provide sufflcent resistance o corosion. Tha
required mechanical properties shall be equivalent 1o those given for balts and nuts
In Clause 4,25 — 4.2.6.

Straps - shall be made friam hot-dip galvanized steel. The thickness of the zinc
erating £hall be at (east 80pm and meel the requirements according to 150 1451,

Design

The genera| design arrangemant shall be as per the drawings in 4nnex B attachad.

Clamp - N shall be passibles to mava clamps aleng the conductar frealy. The
tpnnion of the damp may be 2n integral pan of the body.

Conductor supparting groove - Tha profile of the conductor supporting groove, in
the body and the keeper, shall confom to the measurements given in Figure 5 & 9
and adjacent tabke.  Tha conductor qronve radii in body and keeper shall be
chsaly adjusted to the conductor diameter in quaslien and shall be frag from
irregulartting and sharp sdges

Fatigue damages - Clamps shall be designad rot cauze faligue damage on the
conductor.

— ]

Tekwed by Head of Secticn, Siandards Authorized by: Elead of Depariment, Siandards

Slpmed: ‘\‘%‘(\
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4.3.3.35. Straps - Tha hola in tha strap for tha lrunnion of ha bady shall be reund and have
@ suitable size in relaffon to lhe frunnion.

43,236 Bolts and nuis

() Bons and nute shall hava M12 metric threads with 18 mm width across flats
according to |50 272, Bolls and nuts shall ba atachad to the suspension
clamp in such B way thek they are imposside o drop accidentally.

(i} Bolts shall ba long anough o protrede: oulsids ke thread of the nul, Counter
bores and courdersinks shall be made in accordance wilh S5 2174,

43337 Washers - Washera shall be manufacturad in accordanse wilh 150 HHE1,
4334 Typas

2] Pivoted lype (simllarly krown as runmon e respectively) as shall be siated in
the tandar - may s keapar typa with L-Clamps or Slosed Type a5 per Figure 8
of Annex B.

b Ervefope type suspension clamp (similary knomwn a6 sive openimg lvee) —
rmay be Clevis ended fook lype, tongue ended hook type 38 par Figura 5 of
Anmai B - The clamp shall be suitable for use on tuming angles from 10 1o 120
degraes.
NOTE: The required bype of cfamp shall be stated in tha fandar.
434 NON-TENSION (BOLTED) CONMECTORS
4341,  Parallel Graove Clamp (PG Clamp }
43,411, Generl

d 341,11 Aluminium line taps shall be designad, manufactured and 1ested in
accordance wilh DIMN 4867 2-1,

434112 PG Clamp shall be suitable for vse on aluminium oonductor eleal-ralnfonced,
all alumlrvin alloy conductar, and all aluminium cenductors of auter dismetar
7.00 mm to 18.2 mm for ACSR, 24 . 71mm for AAAC, and 9.0 mm ta 13.2 mm
for AAC conduclors,

=5 el biy: Hemd wf Seclion, Siandurds Awihorized by; Head of Depariment, Staadurds

Sipned: ":*“ Slpoed: %?ﬁ
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434123

4.2.4.1.2. Matarials
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434113, PG Clamps shall be used o connect wo parallel conducions by

accommodaling one in each graova. The conduclars may be similar or dis-
<imilar.

The PG Clamps body shall be mads of Aluminivm Alloy Ceslings / Forgings / I
Extrusions and shall provide a minimum of 1 2 KN slip strangih. The elactrical
powar rabing shall not be less than that of the conduckayrs

The Aluminium Allgy shall be elecirolylic, high sirenglh and corrosion raelstant
in acoordance with EM 515, EN 755-2 and ciause 4.3.3.2.1. The cthar
campanant parts of the PG clamp ahall have the same meterizl qualily i
accordance with clause 4.3.3.2.

Fasieners (bolts, nuts and washers) material for Ihe suspension clamps shall
be &8s per clauses 4 2 5 — 4.2.7 of lhis specification.

4.3.4.1.3. Desglgn

Conductor supporting groove - The proflle of the conduelor supporting
qraova, shall confom 1o tha measurements given in Figure 10, 11 & 12 amd
adjacanl lable. Tha groove of Ihe PG clemp shall cokreclly fit the conduclor |2
which il is intended for its use and chall ba lree from [regularities and shamp
adges. It shall have adequale cross sectional area and [Ength.

Ingarts - Conneclors for ipining aluminium conductar 10 copper conducter
shall have pressure welded copper inserls in tha tap-off side, Tha walding
precedurg shall confonm o AWS D1.2/01 .20, Group ME23. The tap conduclor

Fatigus damages - Clamps shall be designed nol cause fatigue damage on

434131,
4.341.3.2.
ghall be of size 25 = 300mm?,
454433
the conductor.
434134 Holts and nutg

{i} Boltz and nuls shall have metric thraads according lo (S0 272, Bolts ane]
ruts shall be allached 13 the PG clamp in such a way that they are
impogsitle ln drop accidentally. 1t shall alao be possible W tighlen them
from the upper side of the clamp.

(111 Balts shall be long enough to protrude oulside the Thread of the nut,
GCounler bores and countersinks shall be made in accardance wilh 53
2173,

¥

Issued by: Head of Section, Standards

Adiiborlzed by: Head of Department, Standards

Higned:

Daic: 015081
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Date: 2015-08-17
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434135 Washersg - Washars shall be manulacturad in accordance with 150 FO81,

4.34.1.36, The nomber of bolts shall be 2, 3 or 4 {to be slated in the lender].

4.3.4.2. Conneciors (Line Taps)

4,3.4.2.1. Genaral

434211 The connactor ling taps ehall be sultable fer vea on siranded bare ¢onduclors
with diameters betwaen ¥mmand 15mm and shall correctly fit the conductor [t

15 inlended far use,

434212 The connector shall have adeguate cross sectional 2rea and dimensions and

shall have surrant carmying capacty af leasl egual [o 1he capadity of he
conductar it is inlended far.

43422 Aluminium contactors (Aliminlinn Line Taps).

434221 Alumivamn hhe faps shall be deskyned, manufaciured and tested in
accordance with DIM 48072-1.

434222  Alrminem connectors [line lBps) shall be suitable for connecting alrandead
aluminiurn conduciors of sizes a0mm? and 100mm?. The genaral arangament
of the fine laps shall be a= per Figura 13 of Annex B.

434223  Lne lap body shall be mada of slactrolytle earracsion résistanl, high strenglh
aluminlum alloy EN AV -G082Z (EN AW-Al 5i1MgMR) in accordanca BS EN
886-1&2. Chamical compasilkan and mechanica) properties shall be submitked

far lender evaluation.

434224 The line tap body will he free from poresty and impedections. The interkor
surface will b smoolh and free fram shamp bums or edges which could
damags tha conductor, The extanor surface will be smooth.

434225  Bolis shall be mede of sleel to IS0 898-1, 30 properly class 8.8, kot dip
galvanized to 150 1461 with m|nimum mean cozling lhickness 40pm, The
bolts will be supplied and provided wilh a thin film of oil.

434226, Prassure pad shall be made of corrosion resisiant, aluminlum. Tha thickness
ol the ped will be such so il will not be twisted after tightening the bolts.

4.3.4.227.  Aluminium line taps shall be as per the genarsl drawing afiachad in Annax B.

Casumd biv: Hoad of Seetion, Srandards

Autlorired by: Hepd of Departmenl, Slandards

Slgned:

Py

Date: 201 50917

Tnite: 2018-09-17
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4.3.44.31,

4.3.42.32.

d34233

434241,

4342432

434343

434,244,

43.4.2435,

4.34.23 Copperconnectors feopper lina faps)

Copper ling taps shall be designed, manufaciured and lastad in accordance
wilh DIN 4BOT2-2 andd tha general arrangemeant of the line taps shall be as per
Fiqure 14 of Annex B.

Copper connactors shall be suitabie lor connacling slranded copper
conductors of sizes 10 — 70mm',

The connector shall be manufaciured from high strenglh cast copper alloy
{high copper content) with linnad finlsh. All coppar companents or pans shali
ba made aof more than T0% copper content allay.

4.3.4.2.4, Bi-metal conpectors (Bl-matal Line Taps)

Bi-metal cornaclers shall be designed, manufactured and 1estad in
accardance with DIN 48072-1 & 2 and the genersl arangement of the lng
laps shall be as per Figure 14 oF Annax B.

Ei-melal connaciors shall be suitable for connacling stranded atumintum
conductars of sizas 50mm? and 10mm* to stranded copper conductors of
sizas 10 = FOmm*. They shall be manuiacured in accordansce wiih QN
d8072-1 & 2 and tha ganera] arrangameant of tha line taps shall be 23 per
Figure 14 of Annex B.

The Bi-metalic Connectora shall hawve:
a) Al copper compenenls or parts shall ba made of mora Ihan T0% copper
cantent alloy.

b) The capper and alumlnium components shall ke eflecivaly usad 1o
pravant datarioraticn by galvanic action.

Line tap body shall ba made af comrosion rasistant, hgh strength aluminiam
alloy designation EN AW-5082 (EN AW-Al 5i1MgMn} in acoordence BS EN
586-1&42 wilh comprasssd blmatalhe Al-Cu shast. Chemlcal composition and
mechanical properties shall be submitted for tender evaluabion.

Aftar comprassion, the surface arcund ihe himetallic sheet will be painted by
protecling epoxy paint.

Issoed by: Head of Secliva, Sizadords Awihorized by Head of Degartment, Standards

sSlgoed: Q%:

Deic; 2rl5-08-1T

Hlip e _‘:'-“3}.
' Date: 20130217 ' ﬁ
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4.4

441,

4.4.2,

443

4.5,

4.%.1,

4 5.2,

4.5.3.

434346  Thelinaap bady shall ba frae fiom perocity and Impedochons, The imerior

suiface will be smoath and free from sharp bums ar edges which could
damage tha conducior, The exterlor surface will be smaolb,

4,3.4.2.4.7, Buolis, nuts, washers and other compenenis shall be &3 per clause 4.2.5 and

426

FINISH AND WORKMANSHIP

High quality workmenship shall be maintained in the manulacture of Balted Clamps amd
Conneclors and shall be fres from Bhafp edaas burrs and swa,

Tha ntemal aces ¢f aluritium Mings shall be coaled with Oxide Inhibiting
Greasa'Compaund lo improve &lactrical conlacl and ansure maximym electricsd
performance of fittings, The quaniity of Oxide inhibiling grease/compound shall ba sufficent
{0 ansure tha inteqgrily of the filting when used on smallast conducter for which it is
degigned.

The Qxide inhihiling greass/com pound shall contain suspanded padiclas 10 penetrale the
oxide im present gn aluminium surfaces. Full delgils of the type of Oxide inhibidng grease /
campoursd used in the aluminium companents, and Jacumeanl in proal of lesls carnied out
for compafibility shalk ba lumished for lender evaluation.

QUALITY MANAGEMENT 5YSTEM

The supplier shall submil 8 quality assurance plan {QAF) thal will be used to ensura that
tha cable lies physlcal, tesls and dogumentations, will fulfill 1he raquiremeonis stated in the
coniract documenls, slandards, specifications and regulations. The QAP shall e hasad on
and [nclugde relavant pars o ffill the reguirements of (50 3001 :2008.

The Manufecturers Declaredion of Conformity 1o applicable standards and copies of qualily
managament carlfications including copy of walid and relevant 150 9001; 2008 certificale
shall ba submitted with the lender for evaluation.

The bidder shall indcate the dellvery thine of tha tams, manufacturer's monthly & annoal
production capacity and experience in lhe produclion of ihe typa and size of items baing
offared. A deldilad el & conlacl addresses [incuding e-mail) of the manulfaciurers
previous customers for similar type of the overhead line fittings sold in the last five years as
wall as refarencs latlers from at lsast four of the custamers shall be submitied with the
lender for avaluation.

Issued by: Head of Sectlon, Siandards Auvthorized by Head of Department, Standnrds

P [
Hignﬂl: h,}ﬁ.. Eigned: c@@‘ .
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534

2.3,

54

55

5. TESTS AND INSPECTION

The gverhead line fttings shall be inspecied and lested in accordance with the requirement
of IEC 61284, BS 3288, 150 1461 and this specification. It shall be the respansibility of tha
manufacturer to peform ar (o haye performed all IRe 12515 spacifing.

Copies of previous Type Tes! Reports issued by an independanl and |SWVIEC 17025
accredited fesling [aberalary shall be submided with the lender lor lhe purpose of lechnical
avaluation, all in Enplish language.

Copiss of Teal Raports {to IEC 61284, BS 3283-1} 10 be submilled shall inglude Lhe ratults
of the appropriale (ype ¥els made o ngt [@s£ than Ihraa ittings ientical in all essential
dalaile with those t0 be supplied; and shall include the folloning:

{i} Mechanical Type Tesls

{il Eleclrlcal Type Tests (Resistance and Elecirical Heating Cyche Test)

{iii) Galvanizing Tast of Ihe Bolls

The items shall be subject to accaptancs tasts al Ihe manufaclurer’s works before dispatch.
Accaptanca lests shall be witnessed by two Engineers appaintad by KPLC,

Carplete Tasl Reporls for Sample & Rouling Tesls to IEC 81284 and BS 3288 for the ilems
shall be submilled to The Kenya Fower and Lighting Company Tor approval bafore shipment
and dellvary.

The lest reporte shall Includea:
{iy Verification of Rimensions
[iiy hMachanieal Type Tesis
(i} Eleclrical Type Tests {Resistance and Elecirical Heating Cycle Tast}
[iv] Galvanizing Test of Ihe Bolls

On receipl of the conductor fittingefaccessories, KPLE will ingpect them and may perdom or
have performed any of the relevanl sts in order 1o verify compllanga with he spacificalion.
The suppliar shall replacedreclify without charge to KPLC, items which upon examination,
tesl or usa I&Eil to meet any or all of the reguirements in he spealkeation

6. MARKING AND PACKING

6.1, MARKING.
E.1.1. Each ltarm shall ba marked {durtng manufactura] legibhy and indelibly wilh the fallgwing
informalion,
Tesued by: Hemil ol Suction, Standards Authorized by: Head of Dopariment, Standardy
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a) Manuiaciurar's identity

b} Type efarence number

£} Applicable conductor sizas (mim?)
d} "KPLC"

6.1.2. Instruclicns for installation and dalallz on applicabls Wwols shall be included in each
package, &ll in English Language.

6.1.3. Conducior fitling shall ba [dentikad with the manufaciurers ldenlificalion marks and fitting
relerances, This marking shall alsc be applied to any component of tha fitiing where the
camponant is saparata from the filbng whan dispatched by the manufacturer,

6.1.4. Tha following information shall be engraved or embossed oulside of all filings. The
conduclar typa {AAC, ACSR or Coppar) siza or 22% rangs of the conductor for which the
flinge are suilable.

6.2, PACKING

6.2.1. Each ilem shall be suitably saaled 0 palythene bag 1o provide mechanical and corrosian
proteclion to sontact surfaces in transit and storapge. Fifty numbers of sama llem shall be
packed in cardboard hay and fhe bax shall be marked with the following informalion;

a} Mama of item & Bawch Mo.

B} Code Mo, as per manufaclurers” calalogua

c) Applicable conduclor size

d} Cluantily

e] Nama af manufactures'Counley of manulfaciure
f) ¥eer of mamAaciure

0] Standard applicable

£.2.2. Packaging shall be such a5 to pemmit easy Menfification of Rttings wilhout thair ramaowal,

6.2.3. Components af fillings which are not subjech 1o Factory asagmbly shall be sacurad and
packed together as complate ittlngs, bafore dispateh,

7. DOCUMENTATION
7.1.  The biddar shall submit [ts 1ender compkala wilh tachnical dacuments required by Annax A
{ Guarantesd Technical Parliculars) for tender evaluation. The technical documanis to be
submitted [all in English language) for lendar evalbation shall include (he following:

a) Guaranteed Tachnical Particulars fully filled and signed by the manuracturar:

Isswed by: Heod of Sectimn Standards Autharized by; Heed of Deperiment, Standatds
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Copies of the Manufacturar's gatalagues, trochures, drawings and technical data of
gach overhead line fitings on tander;
Sales records and customer reference B,
Dalails of manufacturing capacily and the manufaclurer's expensnce,
Copies of required type test repors by a Whird party lesting lahoralory accrediled to
ISONEC 17025;
Capy of accredilation cerlificale to ISCYIES 17025 for the tesling laboratory.
Manulacturer's warranly and guarantes
Manufacturar's letler of authorization, copy of the manufaclurer's 150 9001:20087 KEBS
Diamond mark cedificate and other technical decurments raquired In the tandar,
Tha follewlng SHALL be zupplied with the offer.
{11 Constructional features, matedal vsed for components and relavant techrical
lilgralure I English.
{ii} All tha dimensions of the fitting {inside & oulside), and drawings shall be furnished.
fiii) The currenl camying capacity, Tamparalure rise and other relevant technical details
shall alzoc be furnished.
{iv} The slandard 1o which the litfings are manufacured =hall also be menlioned.
{v} Full details of the fypa of Oxide inhibiting greaseicompound usad and documenlts in
prool of tests camied oul for compabibiilly wih tha conductar matarial.
{vi] Dacumeniary evidence to prave 1ISC 9002 Certification for Bl-melalic Clamps and
connectons.,

7.2, The succezsful bidder [supplisr) shall submit Lhe following documante/datalls to Tha Kenya
Power & Lighling Cormpany for approval bafora manufacture:

a) Guaranteed Techmical Farlkeulars signad by the manufacturar;

by Deszign Drawings with details of each overhead line fittings Lo be manufaciured for
KFLC.

g Gualily assurance plan (SA4P) that will be used to ensure that T design, matanaal;
workmanship, tesis, service capability, mainlenancs and docamentation will fullil the
raquiremnentls siatad in tha contract documeniz, slandards, specifications and
regulations. The QAR shall be based on end include ralevanl pars (@ il the
requirements al |50 90012008

d} Detailed tesl program to be used during factory lesting;

e} Marking detalls and mathod 1o ba ygad in marking the each overhead ling fittings;

fi  Marnufacturer'z undertaking to ensure adequssy of the design, Jond enginearnng
practice, adhersnce lo the specification and applicable slandards and regulations as
wall ag ansurlng good warkmanship in lhe manwiaciure of the averhead line fitlings for
Tha Kenya Power & Lighling Company,

8] Packaging detfails (including packaging malsrials).

T rv: Mead of Sectlon, Staodords Authoerized hy: Hend of Department, Siandards

Slpned: [::-"'%. Sipned: q@ﬂﬂ:}}
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overhead ne fittings to KIPLG stone

7.3 The supplier shall submit recommandalians far use, cara, slorage and routing
Inspestiandtesting progaduras, all in the English Languags, during delivery of the each

THIS SPACE LEFT INTENTIONALLY BLANK

Lssued by: Head of Seetion, Standards Anthorized by: Head of Iepartmend, Standa rds

Hipned: % Sigoed:

Date; 20150917 Itare: 2050997




TITLE:

SPECIFICATION FOR

PART 1: FITTINGS FOR 10-
300MM? CONDLICTORS

Kenya Power |

OVERHEAD LINE FITTINGS

Doc, Ne. | KPLCRE 1 HTSPIOGDAEA
lzsua Mo, Z

" Revislan Moo 1
Date af 155uU8 20150917

“Page 24 of 45

ANNEX A:

Guaranteed Technical Particulars {fo ba filled and signed by the Manufsciurer and

subwmitted fagqether with copies of manulachorer's catalogues, brochiures, drawings, fechnical dala,
sales records, customer reference fetters. detais of manufaciuring capacity & Bxperience and copes

of fype fes! repsits for fandar avaltiation)

L= LTl e T SRR
Clause KPLC Baquiremants Hidder's offar
numbear (indezate Dl
datalls)
4.3.1 Conductor terml nallens
4310 Ball Ended Hook, Ball Clevis, Socket Clevis and Sackat Tongue
Ball Ended Hook
Manufacturar and aeunley al mandaciure Slate
Standards of manufacture Slate
Refarance NMumbar as per BS 2288 Etae
| Dimensional requirtments 25 per 8% 3766-7 Artach a drawing
Frae Irom defects, sharp edges and swarfa Skale
Carrasion reslistant Stale
Material of mamulaciure Shale
Katerial and srangdard of menulaching Hale
Mechanical properties. Sale
Cicdts & rwdls Froceos Slale
LLECTE Design Siabe
) Talerance Siala
Materal of manufaciurg Siabe
Washers | Mechansal properies Slabe
Surface hardness Slata
Deslgn and Locking devices | Spli ping Allach drawing
consiruction Security clip AtHech drawing
Manufaciunre] poecess Elate
Steel desgnation
Standard o manufaciure
Sulphur
Phosphorgus
Malerial manufaclure Elh:;;ialmn gll:.:::er:-.ium | Altach test report
Maolybdenyum
Qthers
Tempering lemparature
| | Surface hardness
Ball claxls
hManufaciurer and country of manulaclure Ciata
Standards of manalaciure Slale
Reference Mumber 3% par BS 3288 State
| Dimenstanal requiremenls as per BS 12688-2 Atlach a drawing
Drasign and Frao from daforis, sharp sdges and swarfs Etate
construclion Corraisian resistant Slate

Ived by Hend of Seellon, Stendands

Authorized by: Hewd of Depariment, Standends

Sipocd: Q‘h&t‘
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l
1 " Matereal of manfachure Siats
Matarizal and slandard of manufacture Siate
Mechanical proparties Statm
Bolis & ruls Thrgadin Pracess Statm
g Dasign Stale
Talerance Slale
Matarial of manulachie Slgte
YWasherz hlachanical proparties Slale
Surface hard ness Slate
Lacking davicas | Spllt pins Atlach drawing
Sacurily clip Alach draving
Manufacturing procesa Slate
Steel designation
Standard of menyfagire
Sulphur
Phosphorous
Maleslal Chemlcal : Micke]
r@nuiaciure composition  Cheomium AL ST
. Molybdenurm
- Qthars
| Tempering emperalure
| Surface hardnass
Socket Clovig, single and douhbla hale
Manufaciurer ardd counlry af manlaciures Siate
Standards of manufacture Siala
Relarance Mumbar as per B5 3268 | Sockel clevie, singla hole | Srate
Socked clevis, double hale 5
Dimensicnal requirements as par aockel clevie, singla hole .
B 1288-2 Socket clevis, dmutle hole Altach drawing
Free from defecis, sharp edoes and swarfs State
Carrosian resisiant Skale
Katerial af manufaciue Skake
teterial and standard of manufaciure State
tiechenical properied State
Bally & nulg . Procgas State
Threaring Qeslgn State
_ Tolerange State
Materiah of manufacture State
Pasign and W aahers IIE.-'IemanIcaJ propenles Stata
eangiruClion _ urface hardness State i
Locking devcas | _Spht plng Atlach drawing
Securdy chp Atlach drenwving
Manufachulrg process Etate
Slardard of manufactura
Sledd designalion
Malarigl ﬁ;:fﬁ“'ﬁwu&
marufaciure Chemic?ll NiEH-EFII Abach lest repornt
CerEasiticn T——
Malybdenum
Issmed by: Heod of Seclion, Siandards Authorized by: Head af Deparonewt, Siencords

Pl i

Slgned: \-\k Xipned: %@

Daje; ER15-08-17 Doie: 2045-09-17




| TITLE: Doc. Mo, KPLGI/EC. I3 TSF/08/036-1
v SPECIFICATION FOR Issue Ha. .
OVERHEAD LINE FITTINGS Revision No. i
sl PART 1: FITTINGS FOR 10-
— SHAMME CONDUCTORS Caie of [ssue 2015.99.17
Kenya Power SogeTE A
| Oihers
Tempesing lemperature
surfacs bardress
Sachkel tongue, sinEIn and Double hole .
Manulfactusesr ard country of manuizchire Siate
Slandards of manulacture Siate
Rafaranta Mumber as per B35 3286 ggx: :E:g:'z: :'E;TET;TE Slate
Dimensional requirermisnls a5 per Socke! Wwngue, single hole :
BS 3280-2 Sacket tongue, A ibiz hale Altach drawing
Free from dedects, sharp edges and swarfs Slate
Corrosion resialant State
Material of manwfaciure State
Walena| ang standard of manufacture Elate
kechanical properies Sitate
Bolts & nuts Thrasding Frocess Steta
Dresign Stata
Toplerance State
. . | Splil pira Altach drawing
Dieslgn end LR dt‘:flces - Gecunty clip Aftach drawing
emElrookan Manufachnng process : _ State
Steel designation
Standard of manufachie
Sulphur
Fhoapharous
o aberial Chenesal Mickel
raanutaciurs composition Chromium Aikoch tesppor
| Matyhdenym
. Dthers
Surface hardness
. Tempering fempereture
4.3.2 Tensian Clamp (Strain Clamp) Ciale
Bidders name and addreas Gtae
hManufaciurer Bnd couniry ol manddzscharg Slale
Typd designation or catalogue number Slale
Slandar of manufacture Stale
Soope = sized of conductars appliceble Elata
Typa af tengkon damp — Na, of bells Etale
Slip strergth Slale
Type af slurmlniem & vy
Grade or designgtion
Standard of manufaciure i
Malarial of Body and % U content AHach Ies1 rapar
manufacture keerer Injer-crystalline resisiant alloy
Brinell Hard naas
Resislivity at 20°C, ni
Froofl stress, MPa
Tensile strength, MFa Daclare
Issued by: Head of Section. Zimndards Authorized by: Head of Department, Standurds

sy
Siprwed: % Sloned: %\

Date: 20160917 — Date: 20150917 ¥




TITLE: Coc, No. KFPLCAM6C 1M 3T SPDE/03E-1
0 SPEGIFICATION FOR |ssua M. 2
OVERHEAD LIMNE FITTINGS —
PART 1: FITTINGS FOR 10- | won Re. !
— OMME CONDUCTORS Date of Issua 2015-09-17
Kenya Power
Fage 27 of 45
&% alongation guavantesd
Type of siesl : values and Altach
“Standard of manufacture lest report
| Thread Grade or desgnat
insets - gnaian
COrrasion resisiant
Mechanwal propertiss
| Type of steel
Straps NG coaling thickness (average)
Typre af sheel
Standard of manufacing
Balls and Grade or designation
L Coiroaion rasistanl
Mechanical praperlies a5 per |50 BO3-1 &2
Type al sleel
Standard of manufaciune
Washers Grads of designalion
Corceion resistant
Surfaca hardnass - HBWW |
Clamp Canductor shall be able 1o move alang the clamp |
Trunnion shall be par of the clamp
Prafila shell e g5 par Fig 7 of tender
Conduclor | spaclicalion
suppeorling | Sroove radi in Body and keaper shall ba
gQrocye adjuatable to fit conductar closely
Grapve free from imagulaniies and sharg edges
Diesian Clamps shall be frae ram l[aligus damages
4 Sitraps Haole in slrap end funnion bedy ahell be rpund
Size of hele ghad maich runnon
Shall be with melrc threads as per 150 272
Bols shall be atlached so avold accidental drap
Bolls and Brondision I Hohien f i of ol
r".-HE MW 151060 [0 Ig BN Tram IJ[EIFIEF pa amp
Long balls to predrude aulgide the ml
Counler bores and couniersink as par DN 74-1
Wasners Shall be as por |1S0 7001
4.3.3 Suspenglon clamps
Exdders name and address Stale
hManufacturar end coundry of manyiachure Stale
Type deslgnalon of calalogue rum bar Stale
Standard of manufaciore Stale
Scope — slzes of condustars ap plicatla “Srate
Fiat or Trunion | Keaper iype wilh U-Clamp=
. Ly Closed Type
Type of lansion damp e e Clavic ended hook 1ype Declarg
! Tongue ended hoaok Lype mrarantaad
Applicable for bolh phase and shield wires for both straight end angle lings values and Attech
Material of | Bady and Type af EJI.JI'I'II-EI'IiUI'I'I. all gy test report
T | e srade or designation
Standard of menufaciure
[=sued by Head of Seciion, Siandards Autlorlzed by: Head of Deparbgeni, Sianslards

Pl
Slgned: ‘\‘{Q\ Sigmed:
e

Doaic; 201 5-08-17F Dobc: 2015-09-17




TITLE! Ooc. Mo. KPLCAASEC AN TSPI06/038-1
|
T A - N
PART 1: FITTINGS FOR 10-
300MM® CONDUCTORS Date of [Esue 2015-09-17
Kenya Power TR

% LU corlent
Inter-crystalling resisian alloy
Brinall Hardrass
“Registivity at 20°C, nit
Proof siress MPa
Tengile girgngth, MPa
A elongaten
Type of steel
Standard of manulacture
E;E:ﬁ | Grags or deqgration
Corrogian resisian
Mechanicel properfies
| Type of steal
Slraps . Elnt enaling thickness (average)
Type of alget
olandard of marufachire
E:I: =nd iSrade ar designatiun
Corrogion resskant
Mechanical properties as per |50 A98-1 &2
Washars Tvpe of steel
Standard of menulacture
Grade gr designation
Caorrpaion resistant
Swface hardneas - HBW
- eneral deskn is as per drawingin Fug. & & 3 in annax B Attach drawing
- Clarnp Zonguctor shall be able bo mave aleng ihe damp | Declare
Trunnion shall be part of the clamp guarantesd
Profila shall be as per Fig T of 1ender values and Adtach
spacification test repoit
Conducter | Grogwa radii im body and keeper shall be
supparing | adjusiabie b M conductar closely
roave 2rogve freg from irregularies and sharp edges
Dasign Clampg shall be free from fatigue damages
Halls and Huole in 5irap and trunnion Bady shall ba round
nuts Size qf hole shall majch bunmnisn
Ehall be with metric threads as par 150 272
Balls shall be attached $0 avoid accdental drop
Provigion tg tightan from upper part of clamp
Long bolts bo prodrude outsida the nut
Counier bores end countersink as par OIN 74-1
| Wiachers Ehall be g5 per 150 7021
434 Non Tension [Polted) Conneciars
43473 Paralle] Broove £lamp (PG Clamp]
Bidders mam g and address stale
Manufeciurers namea and coundry af manulastune Stale
Standerd of marnufactureg Slate
_Type designatipn ar catalogue numbsar Stale
Scope of use and Sizes of ceble applicable Sale
Eleciricel power raling — shed gircult currant, kAfs Slale
Matenal [ Aluminiurn Allay Caglings / Fergings | Exlruslons Dlaclare

Issued by: Head of Section, Hianlards
' |

Anthnrlzed by: Head of Deporiment, Siandacds

Sipned:

Kipued: %

Dote: 206017

Date: 2015-05-17




TITLE: Croo. Mo, B PLC18C, 1M1 3 TSP HE D361
\y SFECIFICATION FOR Issua No- i 2
OVERHEAD LINE FITTINGS Ravision Mo, 1
alle PART 4; FITTINGS FOR 19-
f—— JH0MM? CONDUCTORS Date of kaue A 017
Kenya Power =
Fage 2B of 45
= Type of aluminium alloy guarante=agd |
Gsrade or designalign valuas ard Altech
Standard ol manufaciure e repod
%% Cu content
Inter-crystalline resisisnd = loy
By Bringll Hardnees
Resishivity at 26°C, nh
Praaf airess. MPg
Tensile girengih, MPa
P elgngation
Type of 5lea
Slandard of manulaciure
IngenE Arade o deslgnaton
POFTES K FEAISLAn
Mechanlcal properies
Type of Sled
T Ainc coating thichness [aveeipe)
Type aof sleal
Boils and Standard of n_mnu_ran::ura
s Grade or dr_rzl_g nalion
Carrasion rasilant
hechanical praparlias as per 150 828-1 42
Tvpe of sbesl
Ltamdard of manulactura
WWaehars Grade or designalion
Comasion resessiant
Surface hardness - HEW
Crazign General dE5ign Is as per drawing in Fig. 10, 11 & 12 annex B | Allach drawing
Conductor  Conducior ghall be sble o mowve gleng 1he glamp | Declare
supparhng  Groowve radii in body shall be adjustable to fit du ararlaed
groove »_Sonductor efosely valles and Atlach
| Broova free from irrecularites and sharp edges | lasl raporl
Clamps shall ba frea froan Fadigue damagmes
: Balis and Hele in slrag and body shall ba raund
nuts Shall ba as par 150 272
Bults chall be allached so aveid accidental drop
Provision ia tightern from upper pad of clamp
Long bolts Lo pratrude outsida the nat
Cerursler broras and counterzink as par 014 74-1
Washars Shall be as par IS0 FI81
43472 Connectors(Ling Taps)
4,34 2.1 Ggnargl Saba
43422 | Aluminlum line tapa
Marufaciurers name and country of manufaclure
Slandard of manulacturs ]
Type designation or catal ogue nurnber
Sope of use and Sizes of cable applicable
Elacirical power rating — shor clroult cursant, ks
Material of Eﬂdy | Shall be made of elecrolylic corrosian resislanl, | Daclars
lasied byv: Lirad of Section. Standards Auwthorized by: Hesd of Depariment, Stoodords
Signed: - Sipned:

1
g;m ;j—l_ru.u_m

Duee 204 5.08-47 Fate; 20450917




| TITLE- Doc. No. KPLE 1184, 11 3T S P36/058-1
\y SPECIFIGATION FOR =T 2
OVERHEAD LINE FITTINGS Revision No. 1
- PART 1: FITTINGS FOR 10-
— 3N0MME CONDUCTORS Date of Isave 2045-06-17
H‘EI"I}I'EI. Power Fapge 30 of 45
Manufaciure |_high strength aluminium sllay guaramaed
Type designatign ¢f aluminium alloy values and Miach
Standard of manufaciure: 1esl report
Chemigal composition
M echanical properias
Brlts and Type af steal
nuls Slandard of manufacture
Erade gr designalion
I | Coarosion resistani
' Mechanical properties as per IS0 326-1 42
| -ﬁeslg__n_ reneral design is 5 per drawing in Fig. 13 in anrax B Adlach drawing
43423 | Copperlingtaps
Bloders name and address Siate
Marufachrars name and country of menufaciure Slata
Siandard of manuiaciureg Slatg
Type deslgnatlon or catalogue numker Slate
Scope ol use and Sizes of cable applicable Glate
Electneal power rating — ghiert circuit curent, kAls Elate
Bady Ehall he mede af electrolytic comoeion resistant, | Declam
| hilgh strangin alurmimurn alioy guaranlead
Type degigratioen of dluminum alloy values and Allach
Standard of manufaclire leat repart
, whernical composltion
ﬂ::;:;”;m Mechanical propantcs
Bolts and | Type ol steel
nuts Standard of manufacture
Grade or daslgraan
Corrasion ressian
Mechanical properties ag per |50 $98-1 &2
Dlesign General design is a5 pes dravang In Fig, 14.in annex B Aliach drawing
43474 Blmatallic [Ina taps
Biddars narme and addrass Hate
Manulacturere name and touriry of manulaciure SHate
Slandard of manuifaclura slate
T yp& cEMgnatunn O CHal00LWe: Tl m ber State
Scope of use and Sizes of cable applicable i Siate
Electncal powser rating — short circuit current, kAfs Gitale
Body Shal be made of slecircdylic comaslon rasisiant, | Daclre
|_high sirenglh akuminium alloy guarartesd
Type designation of adum iniurs allay valuas and Alt2eh
Zlandard of manufactura fest repa
' Chemical com posltion
ﬂgtrﬁ::a; ﬂfl Mechanical praparisas
Halis and Type of siesl
riuks - Slandard af manufaciura
Grads of designabion
Cowrasion rasastant
Mechanical properties as par |50 838-1 &3
Design General design is Bs_par drawind in Fig. 13 in annex B Attazh drawing

H-.II

Issacd by: Head of Sectinn, Standairds

Sigmed:

R

Signed:

Dole: 20450817

Date: 207 S-0-17F

Autholzed by: Head of Department, Siondards
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| TITLE: 3 Do, Mo, KPLC1EC. 1N TSP/0E/036-1
|
Y SRECIFICATION FOR Issue No. 2
OVYERHEAD LINE FITTINGS
. q
PART 1: FITTINGS FOR 10. | =/ slenNa
: 300MM° CONDUCTORS Date of [ssue 20150877
Kenya Power

Page 31 0f A5

4.4 Finish and Waorkmanzhip Daclare
4.5 Cualily Managaman! Systam Skate
Lruality Assurance Plan Slale
Capy of 130 9001:2008 Cerlilicate Slale
Manufacturar's expararsa ' Dlala
ManuiEcluring Capacily funils per month) ' Slale
Lis1 of predy pans custo msrs Sale
Cugiemer refarence laftars Slala
5.1 Tes! slandards and respansibildy of carmang oul besls . pravide
5.2 Copias of Typa Test Repors submitled wilh lander | provida
5.3 Seeeptance esls be be wilnessad by KPLC al [Acieny belara shiprmanl prawica
5.4 Tasi reports 10 be submitted by supplier 1o KIPLE for approval bafore shipmeant pravida
5.5 Haplacamari of rajectad overhead lire fittings pravida
el karking prawida
6.2 | Patklng pravide
i acumants eubmitted with tendear provica
7.2 Dhacuments ba be submited by supplier W KFLC for approval bedore manuiacture | praovide
an blanufeclurers Guaranlee and Warmraniy provice
9.0 Lict cateboques, brochures, 1echnical data snd dresvinga submitted 1o aupport the provide
aller
10.0 List customer sales recards and refarancea lallars submilked to suppod the offar provids
11.0 LIzt Tasi Cetilicalas submitlad with lander providks
12.0 List ezt repors of ihe surge arresiers o be submitled ie KFLC jor approval before | provida
shig et
150 Statement of complance W specficanon [indicate deviatlons T any & supporting proyide
documenis})
MOTE:

1] EBldders shal give full detads of the offered values for ihe flems or arder as per Arncx A. The dofads
Erowided shall confor i the resd regon's and therr cerlificales 2z required by ofarse 3 2., well labeled
orawimgs commplale wilh dirmensions, calafogues and/or brachura s for the purpose of iender avalration.
Bitders wiha shalf freve not compded by s requiremend shalf be awtomanicaly disquaified from hidding
iivis ifem.

2} The schedute n Annag A Jogs nat In any wey substtute for detalled inlormabion reguired alsswhera in
ie goaciicahion.

Manufacturars Nama, Signaturs, Stamp and Data

Iszeevcl ey Head of Sectivo, Stumdends Authecized by: Heod of Depaciment, Staodends
il .

Sipned: % Simmd: fm_?‘j

Date: 20H5-08-17 Diate: 20650817 ' =




TITLE: T Doc. No, HPLCABC. 111 ATSPIRE0AE1
¥ SPEGIFICATION FOR lssue No. 2
COVERHEAD LIME FITTINGS -
Revislan No. 1
L PART 1: FITTINGS FOR10- | o
—_— 300MME CONDUCTORS Date of l=sum 30150917
Kenya Power R 30 of 45
AMNEX B: General Arrangement Drawings (AT TACHED]
%] {50 37
L

12

{27

Rk

{37]

102

D

All dimendans are v millimeire.

16 hall and
shank

Figure 1: Ball~eanded hock: referance number 15/81 (minimum failing load - TOkN)

Issped by: Heod of Scction, Siandards

[ Authoriesl by: Elead vf Theparimenf, slamd pros

o
Slg ned: %
-

Signed;

i~

IU:HE': 20M5-0947

| Drato: 20150817
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TITLE: Doe. Ha, KPLC/EC 11 3T SR/ DEM2E-1

Y SPECIFICATION FOR lssue No. 2
! OVERHEAD LINE FITTINGS [

i .
| PART 1: FIFTINGS FOR 10. | - ronie !
e I00MME CONDUCTORS Date of Issue 20150017
Kenya Power

Fage 33 of 45

Pin with washer and
split pin or hex. bolt
with nut and splik pin

F i,
clearance

NOTE. Pin, split pin and weshar {or hakt, nut and split gin) e included.

Table 1: Dimenslons of ball and clevis: Reference number 13/83 as per BS 3288-2

. i 1
Raference Minimum | Ball A 4E | Fin : Hok

. F
wumbar | 1AMIng lead | alze | Bismeter | Length - Plasmeter | Length
kT mm mm | mm mm T T mem
183 g it 16 | B9 18 [ 37 16 at MAE )

Flgure 2: Ball clevis: Reference number 135/82 as per BS 3288-2

laaued by: Head of Seclion, Siondards Authnrized by: Head ofF Depaciment, Staoderds
P ] |

Sipgned; ‘\_% Sign
3 % ™
Doie: 20150817

Date: 20150917




[ TITLE: Coc. Na, KPLCUGE AN AT SFI0GMEE-1
v SPECIFICATION FOR A :
OVERHEAL LINE FITTINGS o~ 3
L PART 1: FITTINGS FOR 10- | o
== MME CONDUCTORS Date of kEus 2015-08-17
Kenya Power TTTETE T
Sliot for W security chip
|
i
l \-'h-l-l--—l—'-""*
i b
-«-T—H-—-“ II|II“,-l—|—|
A waall
g /
,,A"’
R’ Gmin.
I clearance @F
R}
F
—
Pin with washer and split pin
or hex.belt with nut and split pin
NOTE. Escuwity clip, gin, apl |t plo and wachar (or bolt, nul snd split piin} gra Included,
Table 2: Dimensions of acchket clevis: Refarance number 15/24 az per BS 3288-2
Minimu I " Pin Bl
Referarc ta faillng Socks AR c | D E F | &5 | Diemate | Lengt | Dlamete Langt
@ DU |mad 1siza r h r h
KM ol m | mm | T ﬁ : mm mem mm mm
15/83 70 18 |5 | P | s |m| i 50 Mie | &5

Figure 3: Socket clevis, single hole; Refarance numbar 15/84 as per BS 3288-2

Issoed by: Hmdurhn.tntmn Sbwirduy s

f

Authorlzed by: Head of Deparimend, Siandords

|

Al ed:

o ¥

Ilull.- 20150917

Date: 2015-08-17 -




[ I TITLE: o Doe. Na, KPLC1/BC.Af13TSP/06/036-1
v SPECIFICATION FOR lasue Ner, Z
OVERHEAD LINE FITTINGS -7 3
PART 1: FITFINGS FOR 10- |
WUMME CONDUCTORS Dete af Izsus 20150917
Kenya Power
Fage 36 of 45

& 16=50 fin with washer and =plil pin

or M16x65 hex. bolt with nut and split pin
a
=
2t
—— R3Z2 min,
clearance
— )
T |

ALl & Rismax

124 1% I
70 ma 1%) o .
mr; —-___.--—1&
u 5?‘ [
Y ¥ C
16 ball
and shank

All dimansiong afe [0 mHlEntTes.

Figura 4: Sock clevls, douhle hale: reference number 157225 (minimum failiog load -
TOkN])

Isswed ll}': Hood ol Seethn, Standards Authonred Il]-': lumd of |:I|.-:|.1Ir|!|||l|',:r|1.I Sianderds
Pl |

Hipned: "'m-___ Yoo ESipned: %‘F

Date: 2015-09-17 Date: 215-08-17




TITLE: Doc. No, HPLCA G A AT SPIEDAE
Y SPECIFICATION FOR lzsue No, 2
OVERHEAD LINE FITTINGS | ovmo o 3
FART 1: FITTINGS FOR 10-
oo 200K ME CONDUCTORS Daie of Issue 20950317
Kenya Power s

16 B socket

Slat for W security clip

AU 4 —’ ™)
i | i i
f
57
&8
-~ | 26 min flat
1
\'@&
R22.5]
16
Al dimensiond are in millimatras. -

NOTE. Sacurity clip & ingludad.

Flgure 5: Sockat tongua, zingla bole: refarenca number 1SES {minimum failing load

— TOkN)

Issucd by; Fleud af Secilon, Sisndayds

e BT

Autherized by: Head of Department, Slandards

Llgacd:

Dhore: 2013-08-17

Sipned: m::}
Dale; 200 S=09-1T




TITLE: Doc. M. KPLEA/6S, A A TSPIOB03E-1
. SPECIFICATION FOR lsave No. 2
OVERHEAD LINE FITTINGS o =
}- PART 1; FITTINGS FOR 10- | " oo o !
- A00MME CONDUCTORS Date of saue 2015-09-17
Kenya Power
Pape 37 of 45
ot for W
| seurity clip
\
[ y I‘__-._r
Bl 3
R 1.6 max
19 ;
.L_h___é“'\ . = [ -
A 5‘\ "
- 216 1 | -
it il TO max ke |
0 acrommodate
/"‘\ arcing hom  ~4 -
' o / )‘ IHE 4 1
5
—/ O . s ™ O tine
R {Imas. applles k
F 281347 only
[l

Al cirrrrnaione aom bm rdiiemor e
HOTE, Bourty oflp |5 Included.

Table 3! Dimensions of socket tongue: Referanca number 15/35 as per BS 31288-2

Minlmum failing D
i -
Ralargnat fiu rmbar lzad :r:: i E ¢ max B F
kM mm T mm ' mm mm mm
1535 T 168 120 36 16 | 23 1B 16

Figure &: Socket tongua, doubls hola

: referance number 15/85% {minimum failing

load — TOkN)
Issued byr Head ol Srction, Stnoderds Authorized by Head of Dopariment, Standords
. |
Elpned: e Slgnod:

Chate: 2050897 =

Doie: 201 5-08-17

%




TIMLE: == | Doe Ha. | KPLCIMGGC. 1M HTSPIOEDIE
¥ SPECIFICATION FOR lsBue No. 2
OVERHEAD LINE FITTINGS
. 1
; PART 1: FITTINGS FOR 10. | " Henhe
suumm* CONDUCTORS Bate of lsaus 20150817
HE"FE jackils I, Page 3% af 45
I
B

. Uitimats |

Designation | Conductar . . ]
Range (mm) Dimensions {mm) U-Bolt ' Strength
Max Min A B C 1] R Mo Slze Kge
A A1 12.5 187 203 174 16 oo d M12 E6.610
B 3.4 9.3 | 225 221 - M. 16 Ll 4 Mi1Z 0.0%3
C 13 J0.5 440 330 35 254 137 ) L1l 13,600

Figure 7: Belted Tenzion [Strain) Clamp

—i.]

Tssued by: Head of Sectinn, Handards

| Adrhorlzed by: Head of Deporiment, Standards

Slgned: R“H‘g"ﬁ

i Higreal:

Daic: 2015-06-17

Date: 301505097
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TITLE:; | Doe. Na. KPLCA/BC. 11 3TSP/06/036-1
Y_ SBEECIFICATION FOR Issue No. £
CVERHEAD LIME FITTINGS
Rex|sian Mo, 1
A | PART 1; FITTINGS FOR 10- |~ o0
— S0O0MME CONDUCTORS Date of [39u5 2015-09-17
Kenya Power
Fage 39 of 45
L
1
Conductor Dimensions {mm} Rated | Approximate
Diamater H H1 L R . Failure weight
Lead
(mm) {kMN} Ka
3.0~8.0 a2 Fil 180 44 18 40 1.4
7A-13.0 g2 H 200 7.0 22 40 1.5
13.1-21.0 103 o0 220 11.0 18 40 2.0
21.1-26.0 110 EX 250 13.5 18 40 3.0
23.0-330 157 140} 300 17 L 5.7

Flgure 8: Trunnion Type Suspensien Clamp body

[3aued by: Head of Sectlnn, Standards

A thurisead vz Head of Depariinest, Siaodards

@ Signed: "--“._ Sipmed: m\’
l r|
f Dxie; 2015-D817 Mate: 2015-08-17 il
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TITLE: Dae. No. | KHPLCUBCAMITSPIDEDIE-1 |
N R e -
FPART 1: FITTINGS FOR 10-
= WINMKN CONDUCTORS Date of 15508 20 5-09-17
Kenya Power e 43 755

Applicable Limensions Mominal failure | Approximats
conductor (mm} H c (] R L load (kM) weight (Kg)
51-125 50.5 23 16 o] 166 40 1
12.4 — 18.3mm 52.% 20 14 1.5 200 40 1.5
19.0 - 23.5 59.5 £7 18 13.5 ' d23 a0 2.3
242 - 280 70 32 16 16 1 260 GO 4.4

Line

Figura 9: Aluminlum Allcy Envelope Type Suspension Clamp for Overhead Transmission -

Twsued Wiy Head of Sectlion, Standards

Awiborized by: Head of Departmont, Staodards

Sipned: B

b L

Signeds C‘_&\

Delc; 2050817

Dale: 204 50317 ¥




TITLE Doe. Wa. KPLCAEE 1M ATTSP/06/036-1

SPECIFICATION FOR =0 (e 2

OVERHEAD LINE FITTINGS
PART 1: FITTINGS FOR 10-

Ravision Ho. 1

NMME CONDUCTORS Dale of [ssue 2015-08-17

Kenya Power

Fage 4141 45

00 O O

:mﬂm

SIDE ELEVATION BOLT,WASHER AND NUT ELEVATIONS

Figurs 10: Parallel Groove Clamp {4 Bolt} for conductors up-to 300mm?
MNote: Dimenaion “a* shal be desigred based on the sizes reguired o the tendsr.

[isoemd by: Tlend of Seclion, Slondacds | Authnrized hy; Head of Depariment, Standocds
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Parallel Groove Allumintum Alloy Clamps for 25-70 mm?®
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1. Al dimen=ons are in milimetras

2. Al the valuas are minimum values

Figure 13: Aluminium Line Tap
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Table 4: Dimensions of coppar connectar line taps

Conductor sizef Dimension {mm) A B c ]
10 = 25MMF 20 A.5 16 20
25 = TOMMF 42 12 24 32
7ol — 1200 s 15 an 37
150MKA° 74 18 4B oZ
Flgare 14; Bi-matal connector {Bi-metal Lina Tap)
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