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FOREWORD

1.1 This standard has been prepared by the Standards Department of the Technical Audit R&D
Division, KPLC and lays down the recommendations for the construction of medium voltage

overhead.

1.2 This standard supersedes all standards for construction of low voltage lines issued before the
revision date. -

2. SCOPE

2.1 This standard lays down the requirement for the design, erection and installation of overhead
medium voltage electric power distribution lines of voltages up to33kV.

2.2 This standard covers the design and erection of

(i) Three phase, 3-wire and single phase, 2-wire medium voltage overhead lines erected on
wood poles, including constituent component parts.
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3. FACTORS OF SATETY

The minimum factors of safety at assumed maximum simultaneous working loadings shall be
as follows:-

3.1 Line conductors, based on ultimate strength

!

Miaximum tension 3.0
Everyday stress - 5.0
3.2 Tnsulators and fittings, based upon electro-mechanical test and minimum failing load insulators
and insulator-fittings 2.5
Dead end clamps and conductor fittings 2.5

3.3 Steel structures,; bolts and other steel pole members based on elastic limit of tension members
and on crippling loads of compression members

Steel structures 2.5
(including steel cross-am)
Bolts, nuts and washers . 2.5

3.4 Supports, stays and cross-arms subjected to the longitudinal, transverse and vertical loads
resulting in the loading conditions stated above.

Wood supports and cross-arms 3.5
Concrete structures 2.5
Steel supports and cross-arms 2.5
Stay assembly and fittings 2.5
3.3 Foundation - Concrete 2.5

4 WORKING CONDITIONS

The maximum assumed working conditions shall be as follows:-

4.1 Minimum temperature of line o 5°C

4.2 Ambient temperature of line conductor 35°C

4.3 Maximum temperature of line conductors 65°C (70°C)
4.4 Wind pressure on the whole projected area of conductors 400 N/
4.5 Wind pressure on the projected area of insulator 400 N/m?
4.6 Wind pressure on the projected area of support ' 400 N/m®
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5 MATERIALS

5.1 Line Conductors

Maximum full load current

mm’ L 25 ... 75
SR ACSR | ACSR
No/mm 1/2 36 | 6/4.10
16/2.36 | 174,10
oims 11,093 [0.3623
mm 7.08 12.3

......................................

5.2 Insulators and Fittings

(a) Pin Insulators

| Typeofinsulators | _..ooend Pin_
 Material L] Porcelain .
| Minimum failing load | TRV e 1OKN
____________________________________ 33KV LIORN
| Outside diameter | 1kV e mmmax.
_____________________________________ 33kV . |31>mmmax.
| Crecpage distance | KV ], 225mm
_____________________________________ 33KV o 700mm
Power frequency 11kV Dry 95kV
| withstand voltage | ... Wel | 43KV e
33kV Dry 200kV
Wet 90KV
(b) Disc Insulator
(i) String Insulator Unit

| TypeofInsulator ..l DiSC o]

| Material e Glass (Porcelain)

| Minimum failingload ... TORN ]

| Outside diameter ... ... 235mm
 Distance between centres ofunits | 1d6mm
| Creepagedistance o] 280mm ]

| Power frequency withstand voltage Dry 1= ...
i et 1 AOKY e
 Impulse withstand voltage . Doy | KV ]

5
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(ii) Insulator Sets-Complete

| Number of strings perphase ot L]
[ Minimum failing load of fitting bt TORN
| Minimum failing load of completeset | ......1. TORN ]
Number of units in each string (minfmum) | kv, 1 |
33kV ........ 3]
[ Tmpuise withstand voltage (1.2/30us) L. 11KV 195kV .|
33kV ........ 200kV ]
| Power frequency (1 ‘minute) withstand voltage | 11KV | 40kV.
. ' 33kV 0 kV
5.3 Supports
5.3.1 Poles

(a) The safe working maximum fibre stress (ultimate bending strength or modulus of
rupture) for the wood poles of eucalyptus saligna species being used shall be taken

as 520 kg/om’,

(b) The standard sizes of the different categories of poles for use shall be as follows:-

Conmv

Length (m) | Minimum ground | Minimum top Planting
fine diameter diameter depth
(mm) (mm) (m)
Light | 8.5 el 180 e 140 WIS
................... 100 1180 . A0 18
................... 110 1190 O] 18 .
12.0 200 140 1.8
Medium ____ | 8.5 L 200 ok 150 s
................... 100 4220 0] 18 .
................... 11023016013
__________________ 120 1240 o L100 18 ..
' 14.0 270 160 2.0
Stout 1. 100 ... 285 o.o.d200 L2
____________ 110 1295 k220 18 ..
R 120 ..l 305 a0 LB
" 140 .| 335 lase 20 ..
________________ is0 360 1230 R
A 17.0 375 230 2.0
6




5.3.2 Cross-Arms

The standard sizes of the different wood cross-arms and their application shall be as

follows:-
Cross-Arms Dimension Line Conductor | Application
Voltage | Size |

Length Cross Section

TImperial | Metric | Imperial | Metric

(Inch) | (m) (Inch) | (mm)

425 1.7 5x4 130x100 | 11kV 75sq.mm | Intermediate pole

425 1.7 5x3 130x130 | 11kV 150sq.mm | Intermediate pole

675 2.7 5x4 130x100 | 11kV 75sq.mm | Intermediate (long
span) or horizontal
section pole

675 2.7 5x5 130x130 | 33kV 150sq.mm | Intermediate pole

275 1.1 5x5 130x100 [ 33kV 75sq.m Aerial earth wire

: construction

275 1.1 130x130 | 33kV 150sq.m Aerial earth wire

construction

6. CLEARANCES AND SPANS

6.1 Medium overhead lines minimum clearances at operating temperatures.

Lines not exceeding 11kV across or along road
Lines not exceeding 11kV over private land
Lines not exceeding 66kV over private land

6.2 Additional Clearances

11kV line conductor to any part of the building
33kV line conductor to any part of the building

5.8m (19ft)

5.2m (17f)
6.2m (20ft)

2.7m (811, 8 inch)
2.9m (9ft. 5 inch)

6.1 Distances between conductors of different voltages in substation

Rigid jumper connections phase to phase:

Rigid jumper connections phase to earth:

Conmy

11kV - 25c¢m (10 inch)
33kV - 46cm (18 inch)

11kV - 25cm (10 inch)
33kV - 36cm (14 inch)




a

6.4 Special Clearances

(a) Railway crossing ciearances

(D) All types of line including guard nets 8.1m (30 fi).

(ii) The minimum clearance of any pole of structure from the centre of a tract shall be the
height of the pole above ground plus 2.1m (7 &t).

(iii) Where the tract isina cutting, no such pole shall be closer to the edge of the cutting than
a distance equal to the height of the pole.

(b) Kenya Posts & Telecommunications Installation Clearances

(i) Guard net 1.3m (4 ft).

Up to 66kV conductors using cradle guard 1.8m (6 ft).
(i) Angles of crossing

Medium voltage, not less than 60°
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2-2" (0-6604) i 2'-10"{0-86218)
Centre insulator 2-10" L2’
to be fitted as 5 2-2
shown dotted on_ | {0.8636m) [ I (0.8604m)
alternale poles.
g ] :

Stay(slas required.

LY. Stay
insulator.

Danger notice. —

il

= S

&

o<

Bl

E

NOTE gm

Figures in bracksts o™
denete  metric 3
dimensions. o
\*(
Q
@

G.L

W@chommuded %n%g E-:_znling denty /&%ﬁ\
2 — 613 minimum
36 — 6_-»)" - B
Toso = 6:6' » .
5 — 1g
59— 75 7 |
CODE i DESCRIFTION P QUANTITY
............... L--_....-..----_-...._----..-..--._.-.l-..--._-..-..,_-'-.---..--------.-.-----.---.-------.--.
14301 1 Clout Nails 18 :
80833 i Crossarm Bolt 7" X 34 (57 P2 :
80839 (41,43) ! Pale Bolt %~ X 10 (97117127 12 :
81520 3 Pole cap i1 ;
82939 ! Crossarm Wood 567 X 47 X 3" 'l :
1 (F0X4X6) , P :
84305 1 Insulator, Pin type i3 :
86018 ' Pole Number Plate [ !
86020 i Danger Plate Vi :
87719 ! Spindle 9 X 7/8 i3 ;
83115 * t Crossarm Tie strap (steel fli) 2 !
29626 ! Sq. Washers flat(2 /22X 212) i3 :
89632 ! Curved Washers (2 112 X2 12) 12 i
89703 L. ! BindingwireNe.9SWG) | ___....pm_o F o eemmmmemmeeameeeaaosaeannns
+ 88113 "Cross am Stunt-wood
11KV INTERMEDIATE POLE MV/11/03
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730

Cenlrea nsulatar
to be itied as

Y
{0-6604m)
7 -0

{3-8636m)

| P

shown doited on

{0-066Q4m)

aiternale poles

{0-8634m)
\Q\A

[ / % % ! C
& NH o
1 ]
v;/‘
e
(S
2 / olf
~ (]
Slaym) os required <!\1§
g
// ¥ ) 2
g
3
_ \\< H
N e[e=ip For LV deviatisns
B above 15" use D-irons
LY stay - Ma
insulutor\ 2 lteh
(3 .Ng N
N o l
P i b

~
\@ |

f -
T
/ 3 r
7/ 2 é ; Danger notlces
a — 5
< g
3 AN 9  nore
e LY. stay Figures In brackets
© \<insulator denote metric
E 7\ dimensions
gﬂ??
g,
oln 9 /
Ground level

7RG

WA PLANTING DEPTHS OF POLES
37-4 pole S-0 miimum

38-0 &- 0 "
4g-d 6-§5 -
a4 o 70
CODE | DESCRIPTION P QUANTITY |
34301777 Y Clout Nails g it
BO790 | PoieBol 5/ dia X 8" (97,10) ' d :
80833 & Cross arm Bokt 57 N34 (77) 2 :
80837 Pole Bolt 347 dia 9™ (10%,117,12") 12 :
31520 E Pole cap ! i 4:
82939 ! Wooden cross amm 5°6” X 47 X 5” il :
84805 ! Pin Insulator i3 !
84836 i Shackle [nsulator i 4 E
86018 ! Polenumber Plate vl H
86020 | Denger Plate i1 H
87719 i Spindle 9" X778 13 ;
88115 ! Cross amtie strap H '
89609 5 Wadiers felt P4 '
89613 i Round washers 18 :
89628 | Fla Washers ) '
89632 i Sq. Washers curved 2 :
! Spring Washers 13 :
£9703 3 Binding wire L 10M :
11KV/LY INTERMEDIATE POLE MV/11/ 04
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{l

N

PN

{0-8144m | %
(.

\\\?

Slays
os required

-0
| 0-githm)

|

T

HOTE

Slays as required.

An LV stay insulator to De

fitted on stays tor conductor sizes
up to 0 05" SCA ond Auters
stay nsvolor to be fitted for
0.1" $-CA conductor and above.

CODE | DESCRIPTION T QUANTITY !
34301\ Cloul Nailg ™7 Vg porn
80111 ' Socket Clevis Adaptor H H
80911 | EyeBolt 34X 10" b3 :
81520 + Pole Cap vl ¢
21925 ! Suspension Clamp (alt. 81923) 13 ;
84501 i Hook Ball ended : 13 :
84860 ¢ Glass Disc Insulators (FJORN) H !
86018 ! Pole Number Plate I :
86020 1 Denger Plate T :
89632 ! 8g. Washers curved ' 6 4
11KV VERTICAL FLYING ANGLE POLE MV/11/ 05
(Up to 160 sq. mm conductor)
Conmy - 13
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‘3’

T

{2 61€m) |

Py .
...... [
I {7 3658 m} l 5050 Y
rax
| EEP) ..
{0.952m) 22 —-J
&

O

{12973 m)
39

— b P

&

NOTE

Figures tn bracksts
denotle metric
dimensions,

Y Slay insdator
101t {3mapprox)
from ground level,

CODE ! DESCRIPTION T QUANTITY | CODE | DESCRIPTION T QUANTITY
30T Qe Nails T e 1860307 Dangerplate T
35151} EyeNut3/4" dia 'z L 87719 ! Spindle 12
80104 i Ball ended Clevis adaptor 4 : 88105 ! Crossarm shacklestrap 1 4 pairs
80111 | Socket - Clevis adaptor ‘6 P 88117 b Strap (MS, Flab) D
80831 ! Bolt for shackle strap 3/4~ dia ' 4 1 88916 ¢ Temiinating thimble ' 6
80843 | Poleboht 3/4” dia (107, 117, 12%) i1 1 89626 i Flat Washer i 6
80915 ! Pole Bolt 3/4” dia 22" L | 89632 ¢ Curved Washer 1l
81520 | Pelecap 1 ;89703 i Aluminium Binding ! 20M
81813 | P.G. Clamp 3 ; i Wire :
82948 | Wooden crossarm 76" x 47 %57 1 2 : : !
84506 | Pigtail hook V2 | : :
84805 | Pininsulztor P2 : ; ;
84860 ! Disc Insulator (70KXN) L ' ! !
86018 1 Polenumber plate Pl : : E

; : ; H ;

11KV HORIZONTAL SECTION POLE

(Up to 50 sq, mm conductor) MV/II/ 06
60° MAX. LINE DEVIATION
- ' o~
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a—8"

= T e
) A4 4 -4 ]
B Y . 11 305tm
sy - 3-2" 16’ -85 . I
{9-991m) [1H0im}
=
(OF— A HOR-
NE
1B 8 (3 @
o 2 i

NOTE

Figures N brockets
denote _meiric
di¥mensions,

CODE | DESCRIPTION i QUANTITY i CODE DESCRIPTION QUANTITY
--------- A_-----.....-----___...._--..-..t...4‘--.--...-L-------------.--.-....----.--....—-----_u....._--
34301 | Clout Nails 8 | 86013 Pole Number plate 1
35131 | EyeNut 3/4” dia P2 } 86020 Danger plate 1
80104 § Ball- Clevis Adaptor ! 18718 Spindle (Insulator Pin) 2
80121 ¢ Socket -tongue Adaptor V6 ! 88103 Cross-arm shackle strap 4
80831 | Bolt for shackle strap 3/4” dia P4 1 88117 Strap (M.S. Flat) 4
80841  Polebolt 3/4” dia (10,117, 127) 1 1 | 88115 Crossarm tie strap (Flat) 4
80915 i 22" Polebolt (227 x3/4") ! | 89626 Flat Washers 6
81520 ! Polecap 1 ' 83703 Aluminium binding wire  20M
81816 | P.G.Clamp 13 |
81920 1 Tension Clamp 16 ¥
82940 ! Wooden crossarm 8'8"x 57 x4" | 2 :
84506 |} Pigtail hook 12 ;
24805 | Pin insulator 12 i
84860 3 Dise insulator (70KN) ,: 6 E
11KV SECTION POLE MV/11/ 07
{Up to 100 sq. mm conductor)
60° MAX. LINE DEVIATION
Conmv ] d
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{-914)

3-0"
{-914)

\
o
STAYS AS REGQUIRED ~
An LY stay insulator to be
fitted in all stoys.
Pilol insulators mounted on
NOTE Stayls) as requred saddles for jumpers if required.
Figures in brackels
denote melric
T dimensions.
CODE 1 DESCRIPTION 1 QUANTITY :
................. J._....._..----.-..._..._....--....-..l-.-._----'..-.--_-----..n..--.-_.-._.-....-.,-_------_
34301 i Clout Nails V6 \
80111 i Socket - Clevis Adaptor 16 '
80911 ¢ Eyebolt 3/47 x 10" L6 !
81520 : Polecap il :
81313 ! P.G. Clamp 13 :
24506 ! Pigtail hook 16 '
84860 i Disc Insulator (70KN) 16 ;
86018 ! Polenumber plate 'l H
86020 ! Dangerplate 0 1 H
33916 ! Terminating thimble 16 :
89632 ! 8q. Washer, curved 16 '
BO703 L. | Aluminium Binding Wire ©________LISM_ e
11KV VERTICAL SECTION POLE MV/11/ 08
(Up to 50 sq. mm conductor)
Conmv 16




{(00762)

ko762
F

5
(Q-07621

,..
ST
LoE
N
&)
W

Stay(s) as required
~

=
%

‘or
{974}

3

(914

STAYS

AS REQUIRED

1 A Buliers

to be fitled in each stay

2.Pilot insulal
saddles for

required.

slay insutator

ors mounted on
jmpers it

CODE I DESCRIPTION 5

................................................... Lecemmtmrwsrass-SEasrea=es e~ aan

39301 4" Clowt Nails Y !

80121 E Socket - tongue adaptor 16 !

80911 ! Eyebolt 3/4" x 107 H H

81520 i Pole cap ! ;

81816 ! P.G. Clamp 13 :

31920 ! Tension Clamp 16 :

84501 i Ball hook 16 '

84860 ! Disc Insulator (FOKN) ' 6 s

85018 1 Pole number plate ! f

36020 i Dmnger plate L ;

89632 ! Sq. Washers, curved 21/2" X 21/2™ 16 H

89703 \ Aluminium binding wire i 15M ;

................. .:-.:‘._-,-_-
11KV VERTICAL SECTION POLE MV/11/ 09

(Up to 100 sq. mm conductor)
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