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NOTICE TO ALL INTERESTED BIDDERS

RE: TENDER ADDENDUM AND CLARIFICATION 1

26ft NovembeL2020

TENDER FOR RE-DESIGN. CONSTRUCTION & COMMISSIONING OF
REROUTING OF SECTION FOR MAI\G'U.GITHAMBO 132KV TRANSMISSION
LINE - TENDER NO: KETRACO/PT/015/2020

The following amendments are made to the specified provisions of the tender for procurement

of Contractor for Re - Design, Construction and Commissioning of Rerouting of Section for
Mang'u - Githambo l32kV Transmission Line Tender Number KETRACOlPTl0I5l2020.
Save where expressly amended by the terms of this clarification, the Principal Tender
Document shall continue to be in full force and effect.

Find herein the ADDENDUM and CLARIFICATION No. 1, consisting of FOUR (4) pages

into the Principal Tender Documents. This document should be returned along with dully filled
Form ofTender.

SAIO BIDDERS OUERY KETRACO RESPONSE
I The measurement list does not match the

design provided. The design and the BOQ
do not provide tower measurement

Please refer on clause 2.2.5 of preliminary
design and appendix lA-l of the tender
document.
The same attached on this clarification.

2. The transmission line is 50km, but the
conductor is long 4km.OPGW also has

this problem

The 4KM length of conductor is what is
needed as per contractor's scope of works.
The same is specified as 5km for the OPGW.

3. The design doesn't have the quality of
fittings, insulators and ground materials.
The unit is LOT.
The price cannot be quoted if there is no
quantity clearly stated

LOT means Lump sum.

It is the responsibility of the bidder to
determine the total items and total cost
associated with each particular item as stated in
BOQ and give a lump sum figure (as LOT
where aoplicable) for such item.

4. The number of towers provided in the
design is 150 bases, but BQ contain LOT
and there are only two types of towers, we
don't understand the meaning. Can we get
a clarification or explanation

The bidder to quote for the only type of tower
(Type S or Type T or both towers inclusive of
all fittings/extensions) to use to execute the

scope of works as per his/trer design. The

lll'rgc



design must meet the prevailing ground
situations.

For any clarifications, kindly email ftsurra@ketraco.co.ke. pkubasu@ketaco.co.ke.

The Tender Closing Date remains as per the bid document All other terms and conditions of
remains the same. Attached are the preliminary designs and drawings.
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132 kV
single

OH line
circuit

between Thika and
Githarnbo.
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132kV OYH Line Thika-Githarrrbo (Single Circuit)

L Scope of work

The project shall involve the coustnrction of a 132kV singls circuit oYlI transmission line
from Thika to Githarnbo. The line wiil be constmcted in self-supporting lattice steel towers

and with ACSR 175mnf 'T-yfix." conductor.

The scope of work for the OVH transmission line will covetr design, testing, maoufacturing,

supply, ihipping, transport ftom docks to'sto(es, delivery on site, unloading, tansportiag to
site, installation of fouodations and all associated civil works, erectioo of the towelsr

installation of irsulators, conductors, earth wire and all associated f,rnings.

The OYH transmission line shall bo constructed completely in accord,ance with the

specificatious and aSSociated design and general arraltgemeut/ourline drawingS.

The O\[f trausmission line 132kV Thika - Githambo is approximately 50 km of srngle circuit
three-phase with ACSR 1?5mmz "L1mr- conductor perphase and single OPGW earth wire.

2 Characteristics of the line

2.1 Conductorc and fittings

The power conductor proposed sball be Aluminiuur Couductor Steel Reinforced (ACSR)

l75rnrP - code nari.r€: Lynx End shall comply with IEC 50889.

In order to pfeveot fatigue of portuer conductor aod earth wire due to repeated vibratioas

caused bybreeze, the countcrmea.surss slrall be applied:
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l32kY O\IH LiDe Tbika - Githambo (Single Circuit) fr

z.l.L Technical details of mnductor

Techdcsl fletails Propoeed

Ty?e ACSR Lynr

Nominal sectim 175

Tolerance of diameter I

Aluminfum

Steel

t1,0%
tl,O?o

Minimum tcnsilc suingth aftcr standing :

Aluminium.

StEcl

I?3 kg/mma

128,5 kg/mmr

Mininum coating waieDt of zinc

Catculated section :

Aluminiuu

Steel

184,73 mnr

43,10 mmr

Oumidediarcter 19,608m

Unit weight of corductor E64 kgflrm

Ultimate temsile $trcogth GffS)

DC resistmce at 2Oo C 0,lEl ohmrtm

Appmoxinatc currcnt carrying capacity 5274

(
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132kV OVH Line Thika - Githarnbo (Single Circuit)

2,1.2 Techricel details of earth wire

Tcchnical details hoposed

Type OPGW

Number of fibres t2

Fault current (1 sec) lin kA) 10

Iuitial te,:uperatrrre ("C) 25

L,eading edge (ps) t.2

Lightning initial peak cunent (kA) 100

Tail {ps) 50

Power follow through coulomb 200

Cycliag restTA ("C) -1

CycliagrestTB (oC) 40

Max.imum orter diameter

Maximum weight

R$,2 F*
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l32kV OWI Line Thika - Gthambo (Si

2.1,3 Conductor sag design

The sags shall conditions:be under the

Conditions Proposed

Moet severe design eonditioas Max. windprcssure
under mitr. To

Max. wind pres$ur€ on sonductor 385 N/mr

Max. air temPeffiture 400 c

Min. air tempffature 50c

fifin. conduaor temperaturo 00c

Max. conductor tEmperature 75" C

Aver4ge conductor tcmperature (EDS) 250 C

Safety factor :

Max. workingtension to UTS

Every day $tres$ to UTS

More than 2,50

More thar 5,00

Young's moduius of :

Alumioium

Steel

6 300 kE/mnP

2l trn kg/mml

Linea expansion coofficient 1?,8 x lG6

2.1.4 Insrrlato,r units end frtrings

Ttre insulator urjrs shall be desigaed to withstand the design service voltages includ'ing

lightaing" switcbing and power frequency, the mechanical loads relevant to the installarion

r".vicr m"irrt**re conrditioos, the service temperature ard eavironmental efbcts

Ttle insulatms should withsUnd wind pressures of up to a maximum of 385N/m''

All fittinp to nake insul*tor set comilete for beneliciary use shall be supplied and included

in the rate for each insulator unit

lr
I
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132lcv OYH Une Thika - Githambo iSingte Circuiti

The electricai and mecbanical specifications for [he inaulators are:

Specifications Froposed

Mudmum System Voltage (k$ 145

Polution calegory Standflrd

Dielectric Silicon rubber

One minute power frequeacy withstand
voltage, 50IIz, wet ft$

n5

Lighting impulse withstand voltage 1Jl50
pos.(kV)

650

Power arc flrrrent 25kA,0,5sec

Minimum creepage distance (m*) 449s

Specified mechanical load tension ftN) 70 i 100

Minimum arcgap (mm) 1250

Material finings Stsel

Material of rod E-CR Glass

Material of housing and sheds IITY silic.one

Socket IEC 60120/16

Ball IEC 60120/16

Arcing rings rratenal Steet

Arcing riogs IEC 61?84

2.2 Towers

2.2.,l TIpe of towers

The towers shall be self suppo*ing galvanised steel latticc Epo with body and hillside
ertensions. The hiliside ertcnsions shail be ap,plied for tourers legs on.the slope so that legs
are suited to the original slope of tower'site and also that excessive land cutting around
foundations and land collapse is preveuted

Rev 2
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l3zkIr oYH Line Tbika - Githambo (Single Circuit) i

The following torrer types shatl be designed for the prcjoct ia order to meet various tower

positions and Ioadings economically.

. Type S use at tangential positions sf angle points uP t'D 2" of horizontal

deviations, pmvided with suspension insulator sets.

c Type L u,$e at positions of light angle up to 15" of horieontal deviatious, witb
tetrsions insulator sets.

. Type M use at positions of medium angle up to 30o of horizontal deviations, with
tensions insulator sets -

. TlTe E use st positions of heavy angle up to 60o of horieontal deviations, with
tensions insulator sets. 

ln

. ?ype ES use at positions of specitically heavy angie up to 75" of horiuontal 1

deviations, with teusions insulator sets.

. Tylle T use at positionr of line terminatior or 60" of horizontal angle deviations,
with tensions insulator sets.

?.Z.tr Design of towers

Towers shall have the arrangements and configwatiqns shown in the drawings included with
the technical note. They shall be desigaed to rssist the specifred ultimate system loading.

Clearances between live parts and supponing steelwork, and bstween the phase conductors

and ground or other obstacles shall be ar specifted

All rower desigrs shall be such as to facilities inspection, painting, maintenance, repairs and

operation with the continuity of supply being the prime c"onsideration.

The design shall be such that the number of d.ifferent parts shall bc as few as possible to i - 
i

facilitatc tansporl, ercction and inspection. The maeimum weight of heaviest single member

should be limitcd to that within rhe normal capability of the proposed erection equipment

Main leg members of lattice steel towers. shall be fonned of the mtu'drnurn single lenglhs

agpropriate to the body or Icg extensions and shall not without the emploltr's .approval

incorporate additional sptid sectious.

For lanice steel towers, a fully triangulated system of bracings shall preferatrly be adapted. ff
full triangulation is not adapted, the overall stability and secondary bcnding $tresses must he

considered in th* desigp.

Cmss arms shall be so arranged that tbey cau be disconnected in tle plane of the horizontal

face of the support without disturbing any membcrs forming part of the support body.

Rev 2



rnoFs
Minisry of Energy

132kV OVII Line Thila - Githaurbo (Single Circuit)

2.2-3 Minfunum clearance of live parts to towens

The minimum elecGical clearance of livr parts to earthed $tructure$ for the project shall be as

follows:

r JB still air (vertical position) :

. Under 20o swiog of suspension insulatsr set or jumper conductors :

r Under 40o swing of suspensioa insulator set or jr.lmper conductors :

r Under 60" sruing of suspension insulator set or jumper conductors :

2.2.4 Minirnum ground clearanres of conductors

. Above general terTain :

. Above rnain roads :

. Above other power lines :

. Above other telephone lines :

. Above railways :

1350 mn

1350 rncr

I t4O mm

830 mm

?,10 m

7,50 m

3,20 m

3,20 m

8,50 m

2.2.5 Eeightof towers

Height of towers shall be detersrined in the under mentioned way:

H = Gc + Sg +Li + Hc + Hg

Where:

H - total heighr of tower;
Gc = oo*tur! ground clearance of power csnductor above ground or other objectives;
Sg = maximum couductor sag;
Li = length of a susp+osion insulaor:
Hc = vertical spacing of uppcr conduclorcross arm spacing;
Hg = vertical spacing between upper mnductor cross ann and ove,rhead earth wire.

Towers shall be provided with body extensions in a 3m step to a statrdad hEight. In addition
in the body extensiotrs, each leg will have hiltside e,xtensions in a lm stcp to suit for the
original ground slope.

Rcv 2
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t32kV OYH Line Thika - Githambo Single Circuit

2.2,6 Design spans

The 4esign of all towers shatt provide for the following basic, wind and weight sPans:

350m:

35Omt

?00m (for tourer tYPe S)

120Om (for other towff tyPes)

0m (for toser tYPe S)

-300m (for other tower tYpes)

385N/mP

385N/nrz

69ON/m'z

22 500N

14 lmN

t

r Basic span (in m):

o lVind span ( in mi:

. Weight ( ir m):

. Uplift weight (in mi:

t

2,.2.7 D+stgp loads

The following loads shall be applied in the design of towersr

r Wind loads:

On porrler conductor and earth wirc:

On insulators s€ts:

on tower structllre:
(Ou the projected area of sfructure mernbers)

r Maximum vrorking telsions of conductor and earth wire :

Conductor "L1mx":

Earth wire:

r Yertical loads :

Tower structurEs: acnral weights of towers struchrrcs including accessories

power conductor and earth wire: weights of cables of specifred weight span with

atrcessories.

Erecfion loads: such loads as "rrorkers "weights oo tower me,iltbers" reaction of
temporarily backstap during stringlng operation, etc.

r Horizontal angle effect hqrizontal comPonent of maximum working tensiou of

conductors and earttr wire due to ths specified horizoatal angle deviation.

(_

t

,w- 
1.1

Rev 2



Tq.Fs
hlinistrY of EnergY

132kv O1IIT Line Tbika - Gitbasrbo (Singla CircuitJ - .

2,2.8 Design conditions

r Assumed Normal Loading Condition

The assurned maximum simultaueous working toading on towers shall be as follow:

Verticat loads: as above nrentioned;

Transversal loads: wind loads honzontal and angle deviation effects;

Longihrdinal loads: wind loads and erection ioads but together with maximum

working tensions of conductors and earth wire for to\\,ers

typeT.

r Assumed Broken Wire Coudition

Under the conditiotr, any one conductor or the earth wire is assurned to be b'roken at their

maximum v,rorking tensions in addition to the loads under the normal condition. In the

case of tower typE S, the pull will be assumed to be reduced to 7O% of' the specifred

maximum working tcnsions-

r Safety factors

The following safety factors for the tower structrres shall be applied in the design'

More than 2,50 for the synthetic rnaximum loa.d under the normal loading condition-

More rhan 1,25 for the synthetic marimumloadunder the brokcn wire condition'

2,2,9 Towersaccessories

The following aecessories shall be pnovides fot every tosrer'

. Auti-climbing device antl climhlngstcps.

All towers rrill be provided with the device on each leg at the height of 3 to 5m above tbe

highest ground level at tow€r locations.

Each tower shall be pmvided with step botts of an alrynoved type oo one side of the tower

at a space no more tiran 380mm, starting immediately above the anti-clirnbing device and

continuing to the earth wire.

Rev 2
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:inEle circuit) {.l1?kV OWI Line Thika - Githambs (singie Cjrcuiti

. Danger, Number and Helicopter patrol plates'

AI1 towers will be provide.d with the device on each leg at the height of 3 to 5m above the

highest gpund level at tower locations'

2.Z.lg Materials

All steel shall comply with BS EI{ 10045 or equivalent, unless otherwise $pryified T.d.th$
be suitable for all ine usual fabrication pruc"ssus, including hot and cold working witbin the

specified ranges.

The quality of finished steel shall be iu accordance vuith BS EN 10163 or eguivale"t. ry:-t:"t
shall be free from blisters, scale, laminatious, segregations and other defeets. There shall be 

{-' no golling laps at toes of angles or rolld in mill scale.

The following gradas of steel shall be applicable:

o Mild steel : S235JRG2 or S275JR

r High tensile steel : S355JR for section less than 20mm thick
S355IO for serltion greats or equal to 20rnm thick

2.2.11 Minimum width and thickntss of merubers

The required minimum thickuess and diameter to be applied iu member and bolts design as

fo]low:

hopoced

Minimum thickness for leg member and
cross atm

6mm

Minimum thickness fqr otbff members 4mm

Minimum bolt dierneter for members
carrYing calculated sftss

12 mm

Minimum bolt diamete'r for secondary
members without calculated stess

12 mm

t

i
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rnorus

2,X.\2 Desigu criteria * corupression formulae

The detailed tower design shall be in accordance u,ith the principles set out in the "Guide for
design of Steel Transmission Towers, manual 52 pubtished by ttre American Society of Civil
Engineers.

2.3 Foundations

2,3.1 Type of foundations

Standard foundations shall be of concrete pad and ehimney type and will be classified into tle
following 4 t1,pes to suit the vuious soil conditions at tower sitas.

In impleurentation the project, every to'fi,cr position shall be sounded for determination
foundation ty?e to be applied.

Special foundations willbe of rock anchor, piJed or raft typc which shall be finally designated
in accordance with results of soil tests il each site.

Piled foundatious shall be of either Fre cast concrete or in siar cnncrete pile.

2.3.2 Design of foundations

For assuming sorl resistauce for uplifting load foundations, unde,rcur practice will be specified
to be applied at stiff ground.

For the desigp of foundations, the safety factors will be:

o 2,50 for the synthetic maxirnum load under the norrual loading condition.

r 1,50 for the syathetic maximum load under the broken wire condition.

Type of foundations Ultimate braring
cepecity (daN/cruP)

Unit wright of soil
(T/d)

Angte of repose (o)

Light (L; 6 1.6 30

Medium {M) 4 1.5 20

Heavy (tf) 7 t.4 t0'

Special
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3 Preliminary design of towers

3.1 l32kY OHV line Thika' Githamho (single circuit)

The line route not yet determine, we have to estirnated t i50 to\MerS as follow:

Tower
type

Number WeightJtower Total weight Foundations

Concrete
(m{lowefl

Steel
{kg/tower)

StO 66 ?.495 164 670 5.17 494

S+3m 2l 2835 59 535 6.17 494

S+6m to 3175 31 750 6.r1 494

Li0 r5 3015 45 225 8.61 689

L+3m r0 3455 34 550 8.61 689

L+6ro 4 3895 15 580 8.61 689

Ivli(i 13 33?S 43 2?5 8.9? 7r8

M+3m 1 3835 3 835 8.97 718

M+6m 2 4345 I 690 8.9? 718

TIJ$ n 4595 9 190 t2.L',l 974

H+3m 0 5265 0 t2.t'1 974

H+6ur 1 5935 5 935 r2.L'7 974

HS*0 ,, 4655 I310 13.16 1053

HS+3m 1 5315 5 315 13.i6 1053

HS+6m 0 s98s 0 t3. r6 r053

Tt0 1 4595 4 595 12,.25 981

T+3u 1 5265 5265 12.76 981

T+6m 0 5935 0 12.26 981

Total r50 446 670 1092.21 87430

For the foundatio,ns, the valus$ are estimated with a qDe of .soil 'Tight" (L)'

3.2 Outline of the toners

Sce appendix 4.1.

(

('r

W-
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Anrendix 1A-2

CLEARANCG OF TO\trER

CI,EARANCE DIACRAMS

SUSENSIONTOWER
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