
1
2

3 
4 

5 
6

 
7 

8
 

A B C D E F

8
7

6
5

4
3

2
1

FEDCBA

= +

D
oc

. v
sd

F
or

m
at

 
3 

La
ng

. 
E

N
 

T
itl

e
:

P
S

N

R
ep

l. 
by

 
B

as
ed

 o
n

P
re

pa
re

d

R
e

vi
e

w
ed

A
B

B
 S

w
itz

er
la

n
d 

Lt
d

 

Revision
Wereserveallrightsinthisdocumentandinthe
informationcontainedtherin.Reproduction,use
ordisclosuretothirdpartieswithoutexpress
authorityisstrictlyforbidden
(C)Copyright2004ABB

26
-0

6
-2

01
4/

S
O

T

Revision

A
pp

ro
ve

d

C
U

S
T

O
M

E
R

:
K

E
T

R
A

C
O

O
F

F
E

R
:  

   
  

  
K

E
N

Y
A

 P
O

W
E

R
 IM

P
R

O
V

E
M

E
N

T
 (

L
O

T
 3

a
)

A
B

B
 N

O
:

1
72

52

R
ep

l.

S
he

et
N

o.
o

f s
h.

 

26
-0

6-
20

14
/A

K
H

T
E

LE
C

O
M

M
U

N
IC

A
T

IO
N

 S
Y

S
T

E
M

S
Y

S
T

E
M

 L
A

Y
O

U
T

B
R

O
A

D
B

A
N

D
 S

Y
S

T
E

M

13
-1

0-
20

14
/A

K
H

A

M
T

. 
K

E
N

Y
A

 R
E

G
IO

N

W
E

S
T

E
R

N
 R

E
G

IO
N

L
E

G
E

N
D

:

5
00

1/
5

O
lk

ar
ia

 I 
A

U E
4

0
D

H
E

55
15

12

F
O

X
5

1
5

H
E

55
25

13

2
xP

O
S

U
M

2
xC

O
B

U
X

S
U

B
H

1

E
T

E
R

1

E
O

W
10

.1
.7

9
.2

S
C

A
D

A
 / 

IP

R
T

U
5

60
 (

T
)

S
Y

N
A

C

6
xT

E
B

IT

Q
x 

10
.1

.7
9.

1
F

x
 1

0.
1.

1.
7

9

O
D

F
4

8 
F

C
/P

C

O
D

F
4

8 
F

C
/P

C

towards S/S Naivasha

O
D

F
4

8 
F

C
/P

C

S
Y

N
4E

1
 S

-1
.1

2
 S

-1
.1

E
th

-2

E
th

-1

E
th

-3

4
E

th
-4

3

S
Y

N
4E

1
 S

-1
.1

2 
L

-1
.2

E
th

-2

E
th

-1

E
th

-3

4
E

th
-4

3 
L

-1
.2

O
D

F
4

8 
F

C
/P

C

to
w

a
rd

s 
S

/S
 S

us
w

a
to

w
a

rd
s 

O
lk

a
ria

 II

N
an

y
u

ki
 1

32
/3

3k
V

E
4

0
A

H
E

52
94

15

F
O

X
5

1
5

H
E

52
94

16

2
xP

O
S

U
M

2
xC

O
B

U
X

S
Y

N
A

C

S
U

B
H

1

L
A

W
A

4

E
O

W
10

.1
.5

8
.2

S
C

A
D

A
 /

 I
P

R
T

U
5

60
 (

T
)

Q
x 

10
.1

.5
8.

1
F

x
 1

0.
1.

1.
58

1

2

O
D

F
H

E
53

9
67

3

9
6 

F
C

/P
C

towards Kiganjo RCC

to
w

a
rd

s 
S

/S
 N

a
ny

u
ki

 3
3

kV

S
Y

N
4E

1
 L

-1
.1

2
 L

-1
.2

43

E
th

-1

E
th

-2

E
th

-4

E
th

-3

4
 C

om
m

an
ds

T
E

B
IT

S
Y

N
4E

1
 L

-1
.1

2
 L

-1
.2

43

E
th

-1

E
th

-2

E
th

-4

E
th

-3

L
e

s
so

s
 

22
0/

13
2/

33
 k

V
L

e
ss

o
s 

R
C

C
 W

e
st

er
n

E
42

A
H

E
52

94
44

E
40

A
H

E
52

93
58

F
O

X
5

1
5

H
E

52
93

59

2
xP

O
S

U
M

2
xC

O
B

U
X

2
xS

Y
N

A
C

L
A

W
A

4

E
O

W
10

.1
.4

.2

M
4

0
A

H
E

51
22

78

iS
30

00
H

E
51

22
79

41
-x

x

A
T

U
-E

M

A
LC

-G
(R

)

A
T

U
-E

M

A
T

U
-E

M

D
T

U
-G

to S/S Juja Road PABX

D
T

U
-G

L
A

W
A

4

L
A

W
A

415
S

Y
N

4E

4
 S

-1
.1

2
 L

-1
.1

E
th

-2

E
th

-1

E
th

-3

3
 L

-1
.1

E
th

-4

17
S

Y
N

4E

2
 X

-1
.2

E
th

-3

E
th

-2

E
th

-1
3

 S
-1

.1

E
th

-4

4
 X

L
-1

.2

Q
x

 1
0.

1.
4.

1
F

x 
10

.1
.1

.4

D
T

U
-G

2
xD

A
T

A
4

F
ro

n
t-

E
n

d
 C

a
b

in
et

F
E

-S
w

itc
h

4
3

O
D

F
H

E
53

83
18

4
8 

F
C

/P
C

O
D

F
H

E
53

83
17

4
8 

F
C

/P
C

O
D

F
H

E
53

83
16

4
8 

F
C

/P
C

O
D

F
H

E
53

83
15

4
8 

F
C

/P
C

12 3 4

1
00

 m

O
D

F
H

E
54

75
84

1
2 

F
C

/P
C

S
w

itc
h

R
ou

te
r

S
w

itc
h

R
ou

te
r

4
 c

o
m

m
an

ds

D
is

ta
n

ce
P

ro
te

ct
io

n
(K

ab
a

rn
et

 1
32

kV
)

1
 X

L
-1

.2

1
 X

L
-1

.2

O
D

F
H

E
54

75
85

1
2 

F
C

/P
C

E
4

0
A

H
E

54
67

12

F
O

X
5

1
5

H
E

39
75

42

2
xP

O
S

U
S

2
xC

O
B

U
X

S
Y

N
A

C

L
O

M
I4

L
A

W
A

4

D
A

T
A

4

Q
x 

10
.1

.7
1.

1
F

x
 1

0.
1.

1.
7

1

E
O

W
 

10
.1

.7
1

.2

S
Y

N
A

D

to Kiganjo PABX

N
E

M
C

A

D
T

U
-G

to remote subscribers

S
Y

N
A

M

5

T
E

B
IT

6

towards S/S Musaga

to
w

a
rd

s 
S

/S
 E

ld
or

et

towards S/S Makutano

F
O

X
5

1
5

H
E

52
94

16
S

D
H

/P
D

H
 m

u
lti

pl
e

xe
r 

ty
pe

 F
O

X
5

15
, 

re
fe

re
n

ce
 n

um
be

r 
H

E
5

29
41

6

N
e

w
 C

ab
in

et

E
xi

st
in

g 
C

ab
in

et
 / 

E
qu

ip
m

en
t

IP
 te

le
ph

on
e 

ty
pe

 S
N

O
M

36
0 

fo
r 

E
O

W
 a

pp
lic

at
io

n

A
na

lo
gu

e 
te

le
ph

o
ne

 s
et

O
D

F
 f

or
 4

8x
F

C
/P

C
 o

pt
ic

al
 c

on
ne

ct
or

s
(n

ot
 in

 A
B

B
 s

co
pe

 o
f s

u
pp

ly
)

E
4

0
A

H
E

52
92

77

P
A

B
X

 ty
p

e 
is

30
3

0,
 a

d
dr

es
s 

41
-X

X
,

re
fe

re
n

ce
 n

um
be

r 
H

E
51

2
27

9

R
e

m
ot

e 
T

er
m

in
al

 U
ni

t (
e

xi
st

in
g

 o
r 

su
pp

lie
d 

by
 o

th
er

s)
 

(T
) 

T
ra

n
sm

is
si

on

D
is

ta
nc

e
P

ro
te

ct
io

n

Li
ne

 D
is

ta
nc

e 
P

ro
te

ct
io

n 
(e

xi
st

in
g 

or
 s

up
pl

ie
d 

b
y 

o
th

er
s)

iS
30

0
0

H
E

51
22

79
41

-x
x

O
D

F
4

8 
F

C
/P

C

C
a

bi
n

et
 t

yp
e 

E
40

A
, 

re
fe

re
nc

e 
n

um
be

r 
H

E
5

29
27

7

R
T

U
 (

T
)

C
h

e
m

o
si

t 
1

32
/3

3
kV

E
4

0
A

H
E

52
75

30

F
O

X
5

1
5

H
E

52
75

31

2
xP

O
S

U
M

C
O

B
U

X

S
Y

N
A

C

S
U

B
H

1

L
A

W
A

4

E
O

W
10

.1
.4

6
.2

S
C

A
D

A
 /

 I
P

R
T

U
5

60
 (

T
)

G
E

C
O

D

2
xL

O
M

I4

E
X

L
A

N

Q
x 

10
.1

.4
6.

1
F

x
 1

0.
1.

1.
4

6

K
is

ii 
1

32
/1

1k
V

E
4

0
A

H
E

52
75

32

F
O

X
5

1
5

H
E

52
75

33

2
xP

O
S

U
M

C
O

B
U

X

S
Y

N
A

C

E
O

W
10

.1
.4

7
.2

G
E

C
O

D

2
xL

O
M

I4

S
U

B
H

1

Q
x 

10
.1

.4
7.

1
F

x
 1

0.
1.

1.
4

7

S
Y

N
4E

4 
X

-1
.2

E
th

-2

E
th

-1
E

th
-3

E
th

-4

1 
L

-1
.2

2 
L

-1
.2

3 
X

-1
.2

16
S

Y
N

4E

E
th

-2

E
th

-1
E

th
-3

E
th

-4

3 4

1
 L

-1
.2

2
 L

-1
.2

1

O
D

F
H

E
53

96
62

9
6 

F
C

/P
C

O
D

F
4

8 
F

C
/P

C

O
D

F
4

8 
F

C
/P

C

S
o

ti
k 

13
2k

V

E
40

D
H

E
56

68
30

F
O

X
6

1
5

H
E

56
68

31

2
xC

E
S

M
1

E
O

W
10

.1
.1

1
6.

2

E
P

S
I1

E
P

O
I1

Q
x 

10
.1

.1
16

.1
F

x
 1

0.
1.

1.
1

16

06
S

A
M

O
2

E
th

-2

E
th

-1

E
th

-3

E
th

-4

2 1

3
L

-1
.1

4
S

-1
.1

R
el

ay
P

ro
te

ct
io

n
(K

is
ii 

13
2k

V
)

O
ffi

ce
 L

A
N

R
el

ay
P

ro
te

ct
io

n
(C

he
m

os
it 

13
2k

V
)

S
C

A
D

A
 /

 I
P

T
E

P
I1

D
is

ta
n

ce
P

ro
te

ct
io

n
(B

om
e

t 1
32

kV
)

R
T

U
 (

T
)

04
S

A
M

O
2

E
th

-2

E
th

-1

E
th

-3

E
th

-4

2 1

3
L

-1
.1

4
S

-1
.1

4x
D

T
71

0

3
0k

m
3

2
km

B
o

m
e

t 
13

2k
V

E
4

0
D

H
E

56
68

32

F
O

X
6

1
5

H
E

56
68

33

2
xC

E
S

M
1E

O
W

10
.1

.1
1

7.
2

E
P

S
I1

E
P

O
I1

Q
x

 1
0.

1.
11

7.
1

F
x

 1
0.

1.
1.

11
7

S
A

M
O

2

E
th

-2

E
th

-1
E

th
-3

E
th

-4

3 4

3
S

-1
.1

4
S

-1
.1 T

E
P

I1

D
is

ta
nc

e
P

ro
te

ct
io

n
(S

ot
ik

 1
32

kV
)

O
ffi

ce
 L

A
N

R
T

U
 (

T
)

S
C

A
D

A
 /

 I
P

4x
D

T
71

0

26km

N
ya

h
u

ru
ru

 1
32

kV

E
40

D
H

E
56

68
34

F
O

X
61

5
H

E
56

68
35

2
xC

E
S

M
1E

O
W

10
.1

.1
2

0.
2

E
P

S
I1

E
P

O
I1

Q
x

 1
0.

1.
12

0.
1

F
x 

10
.1

.1
.1

20

S
A

M
O

2

E
th

-2

E
th

-1
E

th
-3

E
th

-4

1 2

3
L

-1
.2

4
L

-1
.2 T

E
P

I1

D
is

ta
nc

e
P

ro
te

ct
io

n
(N

an
yu

ki
 1

32
kV

)

O
ffi

ce
 L

A
N

R
T

U
 (

T
)

S
C

A
D

A
 /

 I
P

4x
D

T
71

0

80
.3

km

K
ab

ar
n

e
t 

13
2k

V

E
4

0
D

H
E

56
68

36

F
O

X
6

1
5

H
E

56
68

37

2
xC

E
S

M
1E
O

W
10

.1
.1

1
8.

2

E
P

S
I1

E
P

O
I1

Q
x 

10
.1

.1
18

.1
F

x
 1

0.
1.

1.
1

18

S
A

M
O

2

E
th

-2

E
th

-1
E

th
-3

E
th

-43 4

3
L

-1
.2

4
L

-1
.2 T

E
P

I1

D
is

ta
nc

e
P

ro
te

ct
io

n
(L

es
so

s 
22

0k
V

)

O
ff

ic
e 

LA
N

R
T

U
 (

T
)

S
C

A
D

A
 /

 I
P 4x

D
T

71
0

63km

N
ar

o
k 

13
2

kV

E
4

0
D

H
E

56
68

38

F
O

X
6

1
5

H
E

56
68

39

2
xC

E
S

M
1E
O

W
10

.1
.1

1
9.

2

E
P

S
I1

E
P

O
I1

Q
x 

10
.1

.1
19

.1
F

x
 1

0.
1.

1.
11

9

S
A

M
O

2

E
th

-2

E
th

-1
E

th
-3

E
th

-41 2

3
L

-1
.2

4
L

-1
.2 T

E
P

I1

D
is

ta
nc

e
P

ro
te

ct
io

n
(O

lk
a

ria
 I)

Office LAN

R
T

U
 (

T
)

S
C

A
D

A
 /

 I
P

4x
D

T
71

0

N
E

B
R

O

VoIP

D
is

ta
nc

e
P

ro
te

ct
io

n
(N

ya
hu

ru
ru

 1
32

kV
)

D
is

ta
nc

e
P

ro
te

ct
io

n
(S

ot
ik

 1
32

kV
)

to remote subscribers

D
L

X
-U

(1
5)

15
S

Y
N

4E

1 
L

-1
.2

2 
L

-1
.2

E
th

-2

E
th

-1

E
th

-3

4
E

th
-4

17
S

Y
N

4E

1
 S

-1
.1

E
th

-2

E
th

-4

E
th

-3
3 4

E
th

-1

3

2
 L

-1
.2 IS

G

Joint box

O
D

F
4

8 
F

C
/P

C

Joint box

O
D

F
4

8 
F

C
/P

C

Joint box

O
D

F
4

8 
F

C
/P

C

Joint box

Joint box

O
D

F
4

8 
F

C
/P

C

Joint box

O
D

F
4

8 
F

C
/P

C

O
D

F
4

8 
F

C
/P

C

Joint box

O
D

F
4

8 
F

C
/P

C

O
D

F
4

8 
F

C
/P

C

Joint box

O
D

F
4

8 
F

C
/P

C

Jo
in

t 
b

o
x

Jo
in

t b
ox

 fo
r 

48
 fi

b
er

s
(n

ot
 in

 A
B

B
 s

co
pe

 o
f 

su
pp

ly
)

O
P

U
G

 –
op

tic
al

 u
nd

er
g

ro
un

d
 c

a
bl

e 
fo

r 
4

8 
fib

er
s

(n
ot

 in
 A

B
B

 s
co

pe
 o

f 
su

pp
ly

)

E
4

0
D

H
E

xx
xx

xx
O

pt
io

n
al

 e
qu

ip
m

en
t

O
lk

ar
ia

 I

E
4

0
A

H
E

39
75

41

F
O

X
5

1
5

H
E

53
05

23

2
xP

O
S

U
M

2
xC

O
B

U
X

S
U

B
H

1

L
A

W
A

4

E
O

W
10

.1
.1

3
.2

S
C

A
D

A
 /

 I
P

R
T

U
5

60
 (

T
)

S
Y

N
A

C

D
A

T
A

S

G
E

C
O

D

T
E

B
IT1

5 
S

Y
N

U
F

Q
x 

10
.1

.1
3.

1
F

x
 1

0.
1.

1.
1

3

1

S
Y

N
A

D

4
 C

om
m

an
ds

T
E

B
IT

D
is

ta
nc

e
P

ro
te

ct
io

n
(N

ar
ok

 1
32

kV
)

1
7 

S
Y

N
U

F

63
km

Joint box

Joint box

S
-1

.1

L-
1.

2

2x
 -

48
V

D
C

2x
 -

48
V

D
C

2x
 -

48
V

D
C

2x
 -

48
V

D
C

2x
 -

48
V

D
C

V
oI

P
 te

le
ph

o
ne

 s
et

 ty
pe

 D
T

71
0 

d
es

kt
op

 o
r 

w
al

l m
ou

n
te

d
(in

st
al

la
tio

n
 L

A
N

 c
ab

le
 is

 n
o

t i
n

 A
B

B
 s

co
pe

 o
f s

up
pl

y)

M
an

da
to

ry
 e

qu
ip

m
en

t r
eq

u
ire

d 
fo

r 
sy

st
e

m
 p

ro
p

er
 o

pe
ra

tio
n

, 
bu

t s
ub

st
at

io
n 

is
 n

ot
 a

 p
ar

t o
f t

h
e 

co
nt

ra
ct

2x
 -

48
V

D
C

to
w

ar
ds

 2
x 

-4
8V

D
C

 p
ow

e
r 

su
p

pl
y,

 p
os

iti
ve

 g
ro

un
de

d

O
D

F
H

E
53

96
75

9
6 

F
C

/P
C

D
T

71
0

T
E

P
I1

T
E

P
I1

T
E

B
IT

D
is

ta
nc

e
P

ro
te

ct
io

n
(S

ot
ik

 1
32

kV
)

T
E

B
IT

M
an

da
to

ry
 e

qu
ip

m
en

t, 
bu

t 
no

t 
in

 A
B

B
 s

co
p

e 
o

f s
up

p
ly

1
K

H
D

6
57

2
15

S
Y

S
T

E
M

 O
V

E
R

V
IE

W

M
u

h
o

ro
n

i 1
32

kV

E
4

0
A

H
E

52
93

88

F
O

X
5

1
5

H
E

52
93

89

2
xP

O
S

U
M

2
xC

O
B

U
X

S
Y

N
A

C

N
E

M
C

A

L
A

W
A

4

E
O

W
10

.1
.4

5
.2

S
C

A
D

A
 /

 I
P

R
T

U
5

60
 (

T
)

Q
x 

10
.1

.4
5.

1
F

x
 1

0.
1.

1.
4

5

1
5 

S
Y

N
U

F
 L

-1
.1

1
7 

S
Y

N
U

F
 L

-1
.1

E
4

2
A

H
E

53
63

21

O
D

F
H

E
53

83
13

4
8 

F
C

/P
C

O
D

F
H

E
53

83
14

4
8 

F
C

/P
C

O
D

F
H

E
53

83
12

4
8 

F
C

/P
C

1

23

N
E

B
R

O

S
U

B
H

1
O

ff
ic

e 
LA

N

5
0

km

3
2

km

towards S/S Kisumu


