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JCC

TIME TABLE FOR 2ND JOINT COORDINATION COMMITTEE (DRAFT 

FINAL REPORT) ON THE PROJECT FOR MASTER PLAN STUDY ON 

NATIONAL POWER SYSTEM DEVELOPMENT  

IN THE FEDERAL REPUBLIC OF NIGERIA 

VENUE: MINISTER’S CONFERENCE ROOM  

PLACE: 4TH FLOOR, FEDERAL MINISTRY OF POWER FEDERAL SECRETARIAT 

DATE: 12TH DECEMBER, 2018. 

Time Event/Activity Action by 

14:00-14:10 Opening Remarks 

from the Federal Ministry of Power 

FMPWH 

14:10-14:20 Introduction All 

14:20-14:30 Key note address JICA Nigeria Office 

14:30-14:40 Introduction Mr. Makoto Abe 

14:40-14:55 Organizations, Policies and Regulations Mr. Naoki Hara 

14:55-15:10 Power Demand Forecasts Mr. Makoto Abe 

15:10-15:30 Power Generation Development Plan Mr. Kyoji Fujii 

15:30-15:45 Tea Break ~ 

15:50-16:10 Transmission network development 

plan 

Mr. Karvelis Georgios 

16:10-16:25 Environmental and Social 

Considerations 

Mr. Kazuhiro Ishiura 

16:25-16:40 Economic and Financial Analysis Mr. Naoki Hara 

16:40-16:55 Recommendations for Realizing the 

Master Plan 

Mr. Masatsugu Komiya, 

16:55-17:15 General discussion All 

17:15-17:20 Closing remarks 

from the Federal Ministry of Power 

FMPWH 

Note: 

FMPWH- Federal Ministry of Power, Works and Housing, 

TCN- Transmission Company of Nigeria 
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面談議事録 

業 務 名 ナイジェリア国電力マスタープラン策定プロジェクト（DFR 現地調査）

場 所 FMPWH, MINISTER’S CONFERENCE ROOM 

日 時 2018年 12月 12日（水）14:30～17:30 

面 談 相 手 Attendance List参照 

(FMPWH, TCN, NERC, ECN, WB, 

JICA) 

コンサルタン

ト 側 出席 者

八千代エンジニヤリング㈱ 小宮、阿部、不二葦、原、浦部（記） 

【議事概要】 

第二回 JCCの開催。以下のプログラムの通り進行した。 

・Opening Remarks (FMPWH Mr. Ajayi)

・Introduction

・Key note address (JICA Mr. Komori)

・Presentation of DFR

- Introduction (Mr. Abe)

- Organizations, Policies and Regulations (Mr. Hara)

- Power Demand Forecasts (Mr. Abe)

- Power Generation Development Plan (Mr. Fujii)

- Transmission network development plan (Mr. Georgios)

- Environmental and Social Considerations (Mr. Ishiura)

- Economic and Financial Analysis (Mr. Hara)

- Recommendations for Realizing the Master Plan (Mr.Komiya, Mr.Hara)

途中会場変更が必要になったことなどから、進行が遅れディスカッションは翌日の

Seminarに持ち越しとなった。

以 上 
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18th February 2016 
Power transmission plan Workshop

A-5  Record of Other Activities

A-5-1



M
od

er
n 

Po
w

er
 F

lo
w

 
B

y 
Su

d
ip

to
B

h
o

w
m

ik

C
o

n
fi

d
en

ti
al

D
ef

in
it

io
n

: A
n

al
ys

is
 c

o
n

ce
rn

ed
 w

it
h

 d
es

cr
ib

in
g

 t
h

e 
o

p
er

at
in

g
 s

ta
te

 o
f 

th
e 

en
ti

re
 

Po
w

er
 S

ys
te

m
.

Po
w

er
 F

lo
w

 T
o

o
l: 

Fu
n

d
am

en
ta

l t
o

o
l f

o
r 

m
o

st
 s

ys
te

m
 o

p
er

at
io

n
 a

n
d

 
p

la
n

n
in

g
 s

tu
d

ie
s

U
se

s:
 

1.
Sy

st
em

 O
p

er
at

io
n

 S
tu

d
ie

s

2.
Sy

st
em

 P
la

n
n

in
g

 S
tu

d
ie

s 
(i

n
cl

u
d

es
 G

en
er

at
o

r 
Pl

an
n

in
g

, T
ra

n
sm

is
si

o
n

p
la

n
n

in
g

)

Fo
u

n
d

at
io

n
al

 t
o

o
l f

o
r 

:

1.
O

p
ti

m
al

 P
o

w
er

 F
lo

w

Ec
o

n
o

m
ic

 D
is

tp
at

ch

M
in

im
al

 L
o

ss
 (

R
ea

l a
n

d
 R

ea
ct

iv
e)

R
ea

ct
iv

e 
D

ev
ic

e 
in

st
al

la
ti

o
n

Et
c.

2

Po
w

er
 F

lo
w

 A
n

al
ys

is

C
o

n
fi

d
en

ti
al

2.
St

ab
ili

ty
 A

n
al

ys
is

Tr
an

si
en

t 
st

ab
ili

ty
 A

n
al

ys
is

Sm
al

l S
ig

n
al

 s
ta

b
ili

ty
 a

n
al

ys
is

V
o

lt
ag

e 
st

ab
ili

ty
 a

n
al

ys
is

Ti
m

el
in

es
 o

f 
St

u
d

ie
s:

1.
O

rd
er

 o
f 

fe
w

 c
yc

le
s 

(1
 c

yc
le

 1
/5

0 
s)

: T
ra

n
si

en
t 

st
ab

ili
ty

2.
Fe

w
 s

ec
o

n
d

s:
 S

m
al

l s
ig

n
al

 s
ta

b
ili

ty
,

3.
Se

co
n

d
s 

to
 M

in
u

te
s:

 V
o

lt
ag

e 
st

ab
ili

ty
 s

tu
d

ie
s

4.
>

 S
ev

er
al

 M
in

u
te

s 
: (

A
ls

o
 c

al
le

d
 s

te
ad

y 
st

at
e)

, P
o

w
er

 f
lo

w
,

O
p

ti
m

al
 p

o
w

er
 f

lo
w

3

Po
w

er
 F

lo
w

 A
n

al
ys

is
 -

U
se

s

C
o

n
fi

d
en

ti
al

St
at

e:
 A

n
y 

va
ry

in
g

 s
et

 o
f 

q
u

an
ti

ti
es

 t
h

at
 p

ro
vi

d
e 

a 
co

m
p

le
te

d
es

cr
ip

ti
o

n
 o

f 
th

e 
sy

st
em

. E
x:

  S
ET

 1
: V

o
lt

ag
e 

M
ag

n
it

u
d

e 
an

d
 A

n
g

le
 

at
 a

ll 
b

u
se

s 
in

 s
ys

te
m

 *

SE
T 

2:
 R

ea
l a

n
d

 R
ea

ct
iv

e 
Po

w
er

 in
je

ct
io

n
s 

at
 a

ll 
b

u
se

s

SE
T 

3:
 C

u
rr

en
t 

m
ag

n
it

u
d

e 
an

d
 a

n
g

le
 a

t 
al

l b
u

se
s 

in
 s

ys
te

m
 

In
 r

ea
lit

y 
th

e 
kn

o
w

n
 a

n
d

 u
n

kn
o

w
n

 a
re

:

4

St
at

e 
an

d
 it

s 
M

ea
n

in
g

Ty
pe

of
Bu

s
Va

ria
bl
es

Gi
ve
n

(K
no

w
ns
)

Va
ria

bl
es

Fo
un

d
(U
nk

no
w
ns
)

Ge
ne

ra
to
r

Re
al
po

w
er

(P
)

Vo
lta

ge
an
gl
e
(
)

Vo
lta

ge
m
ag
ni
tu
de

(V
)

Re
ac
tiv
e
po

w
er

(Q
)

Lo
ad

or
ge
ne

ra
to
r

Re
al
po

w
er

(P
)

Vo
lta

ge
an
gl
e
(

)
Re

ac
tiv
e
po

w
er

(Q
)

Vo
lta

ge
m
ag
ni
tu
de

(V
)

Sl
ac
k

Vo
lta

ge
an
gl
e
(
)

Re
al
po

w
er

(P
)

Vo
lta

ge
m
ag
ni
tu
de

(V
)

Re
ac
tiv
e
po

w
er

(Q
)

AA5  Record of Other Study and Activity

A-5-2



C
o

n
fi

d
en

ti
al

5

N
et

w
o

rk
 R

ep
re

se
n

ta
ti

o
n

N
o

d
e 

-B
re

ak
er

B
u

s 
-

B
ra

n
ch

1.
SC

A
D

A
 D

at
a 

(a
ss

u
m

e 
B

al
an

ce
d

 3
 p

h
as

e 
sy

st
em

1 
Ph

as
e 

eq
u

iv
al

en
t 

re
p

re
se

n
ta

ti
o

n
)

2.
St

at
e 

Es
ti

m
at

io
n

 (
w

it
h

 T
o

p
o

lo
g

y 
Pr

o
ce

ss
in

g
).

 A
ss

u
m

e 
co

rr
ec

t

p
ar

am
et

er
s

3.
N

o
d

e-
B

re
ak

er
 M

o
d

el

4.
R

ed
u

ce
 in

to
 B

u
s-

B
ra

n
ch

 m
o

d
el

, u
se

d
 f

o
r 

in
p

u
t 

to
 P

o
w

er
fl

o
w

(*
)

(*
)M

o
st

 m
o

d
er

n
 t

o
o

ls
 a

ls
o

 p
er

fo
rm

 p
o

w
er

fl
o

w
o

n
 n

o
d

e-
b

re
ak

er
 m

o
d

el

C
o

n
fi

d
en

ti
al

G
iv

en
 k

n
o

w
n

 q
u

an
ti

ti
es

 c
al

cu
la

te
s 

u
n

kn
o

w
n

 q
u

an
ti

ti
es

 

u
si

n
g

 m
at

h
em

at
ic

al
 a

lg
o

ri
th

m
 o

f 
su

cc
es

si
ve

 a
p

p
ro

xi
m

at
io

n
 

b
y 

it
er

at
io

n

N
ew

to
n

 R
ap

h
so

n
 (

Fu
ll 

m
o

d
el

lin
g

, R
o

b
u

st
 a

n
d

 f
as

t 
it

er
at

io
n

if
 n

ea
r 

so
lu

ti
o

n
)

M
o

d
if

ie
d

 N
ew

to
n

 R
ap

h
so

n
 (

si
m

p
lif

ie
s 

sl
o

p
e,

 m
o

re

it
er

at
io

n
s,

 w
o

rk
s 

b
et

te
r 

fo
r 

so
m

e 
ca

se
s)

D
ec

o
u

p
le

d
 p

o
w

er
 f

lo
w

 (
D

ec
o

u
p

le
s 

R
ea

l a
n

d
 R

ea
ct

iv
e

p
o

w
er

, w
o

rk
s 

w
el

l w
it

h
 f

la
t 

st
ar

t,
 b

u
t 

n
o

t 
if

 h
ig

h

re
si

st
an

ce
 a

n
d

 c
o

n
d

u
ct

an
ce

 e
xi

st
s)

6

Po
w

er
fl

o
w

to
o

l

C
o

n
fi

d
en

ti
al

H
ig

h
ly

 N
o

n
lin

ea
r 

eq
u

at
io

n
 (

d
u

e 
to

 s
in

e 
co

si
n

e 
te

rm
s)

7

Po
w

er
fl

o
w

in
tu

it
io

n

•S
im

p
lif

ic
at

io
n

 f
o

r 
B

ra
n

ch
 f

lo
w

s:
R

ea
l P

o
w

er
 P

ij
: p

ro
p

o
rt

io
n

al
to

 B
ij

(s
u

se
p

ta
n

ce
)

* 
(

i–
j)

R
ea

ct
iv

e 
Po

w
er

 Q
ij

: p
ro

p
o

rt
io

n
al

 t
o

 B
ij

|V
i| 

|V
j|

C
o

n
fi

d
en

ti
al

8

Po
w

er
 F

lo
w

 E
xa

m
p

le
 –

Fl
o

w
 D

ir
ec

ti
o

n
 B

ra
n

ch
 

an
al

ys
is

SL
A

C
K

1 
|0

1.
01

  |
0.

01

0.
99

57
 |-

0.
7

V
o

lt
ag

e 
co

n
tr

o
lle

d
 b

u
s

P:
 2

80
 M

W
Q

: 1
00

 M
va

r

P:
 1

40
 

M
W

P:
 4

0 
M

W

AA5  Record of Other Study and Activity

A-5-3



C
o

n
fi

d
en

ti
al

9

Sc
en

ar
io

-
Ef

fe
ct

 o
f 

In
cr

ea
se

 in
 L

o
ad

If
 R

ea
l L

o
ad

 w
as

 t
o

 in
cr

ea
se

 t
o

 3
00

 M
W

?

W
h

at
 C

h
an

g
ed

?

O
n

ly
 R

ea
l P

o
w

er
 a

t 
lo

ad
 w

h
ic

h
 b

y 
d

ef
in

it
io

n
 s

h
o

u
ld

 b
e 

p
ic

ke
d

 u
p

 
b

y 
sl

ac
k 

b
u

s.

Sl
ac

k 
b

u
s/

G
en

er
at

o
r:

 S
h

o
u

ld
 b

e 
ch

o
se

n
 ju

d
ic

io
u

sl
y,

 u
su

al
ly

 a
 la

rg
e 

g
en

er
at

o
r 

w
it

h
 g

o
ve

rn
o

r 
co

n
tr

o
l a

n
d

 o
p

er
at

in
g

 r
es

er
ve

W
h

at
 E

ls
e 

C
h

an
g

ed
? 

1.
D

u
e 

to
 in

cr
ea

se
d

 f
lo

w
 t

h
e 

R
ea

l p
o

w
er

 lo
ss

 o
f 

th
e 

sy
st

em

2.
A

n
g

le
 a

t 
Lo

ad
 b

u
s

C
o

n
fi

d
en

ti
al

10

Sc
en

ar
io

-
Ef

fe
ct

 o
f 

In
cr

ea
se

 in
 L

o
ad

 -
R

ea
ct

iv
e

If
 R

ea
ct

iv
e 

Lo
ad

 w
as

 t
o

 in
cr

ea
se

 t
o

 1
20

 M
va

r?
W

h
at

 C
h

an
g

ed
?

O
n

ly
 R

ea
ct

iv
e 

Po
w

er
 a

t 
lo

ad
 w

h
ic

h
 b

y 
d

ef
in

it
io

n
 s

h
o

u
ld

 b
e 

p
ic

ke
d

 
u

p
 b

y 
sl

ac
k 

b
u

s.
 

B
u

t!
!

Th
is

 w
o

u
ld

 c
h

an
g

e 
th

e 
V

o
lt

ag
e 

at
 B

u
s 

2 
an

d
 t

h
u

s 
G

en
er

at
o

rs
 a

t 
th

is
 b

u
s 

p
ic

ks
 u

p
 s

o
m

e 
o

f 
th

e 
re

ac
ti

ve
 p

o
w

er
 in

cr
ea

se

H
en

ce
 b

y 
d

en
o

ti
n

g
 V

o
lt

ag
e 

co
n

tr
o

lle
d

 b
u

s
w

e 
ar

e 
d

es
ig

n
at

in
g

 
G

en
er

at
o

rs
 h

av
e 

au
to

m
at

ic
 V

A
R

 c
o

n
tr

o
l o

n
 t

h
ei

r 
fi

el
d

 w
in

d
in

g
. 

W
h

ic
h

 le
ad

s 
to

 s
h

ar
in

g
 o

f 
re

ac
ti

ve
 P

o
w

er
 b

y 
al

l s
u

ch
 g

en
er

at
o

rs

A
lt

er
n

at
iv

e:
W

e 
fi

x 
th

e 
re

ac
ti

ve
 p

o
w

er
 o

u
tp

u
t 

o
f 

th
e 

G
en

er
at

o
r 

if
 

w
e 

kn
o

w
 t

h
is

 v
al

u
e 

an
d

 c
o

n
ve

rt
 t

h
e 

b
u

s 
to

 a
 lo

ad
 b

u
s 

(P
,Q

 b
u

s)

C
o

n
fi

d
en

ti
al

11

Sc
en

ar
io

-
Ef

fe
ct

 o
f 

Li
n

e 
lo

ss

If
 L

in
e 

1-
2 

C
ir

cu
it

 1
 w

as
 t

o
 b

e 
o

u
ta

g
ed

?
W

h
at

 C
h

an
g

ed
?

•O
n

ly
 p

ar
am

et
er

 o
f 

lin
e.

 T
h

u
s 

g
en

er
at

o
rs

 k
ee

p
 t

h
e 

sa
m

e
o

u
tp

u
t 

(E
xc

ep
t 

sl
ac

k)

•F
lo

w
s 

w
ill

 c
h

an
g

e.
 H

en
ce

 t
h

e 
lo

ad
 b

u
s 

an
d

 G
en

er
at

o
r 

b
u

s
an

g
le

s 
w

ill
 c

h
an

g
e

•L
o

ad
 b

u
s 

V
o

lt
ag

e 
w

ill
 c

h
an

g
e.

•S
in

ce
 t

h
e 

sa
m

e 
p

o
w

er
 f

lo
w

s 
an

d
 t

h
e 

re
si

st
an

ce
 o

f 
o

n
e

p
at

h
 in

cr
ea

se
s.

 R
ea

l p
o

w
er

 lo
ss

 in
cr

ea
se

s 
(p

ic
ke

d
 u

p
 b

y
sl

ac
k)

•R
ea

ct
iv

e 
p

o
w

er
 “

lo
ss

” 
m

ay
 in

cr
ea

se
 o

r 
d

ec
re

as
e

d
ep

en
d

in
g

 o
n

 R
ea

ct
an

ce
 , 

ch
ar

g
in

g
 s

u
se

p
ta

n
ce

et
c.

C
o

n
fi

d
en

ti
al

Sl
ac

k 
G

en
er

at
o

r:
 

Sh
o

u
ld

 b
e 

u
se

d
 f

o
r 

st
u

d
ie

s 
w

h
er

e 
sm

al
l c

h
an

g
es

 o
cc

u
r 

to
al

re
ad

y 
so

lv
ed

 c
as

e
C

h
an

g
es

 s
u

ch
 a

s 
sm

al
l g

en
er

at
o

r 
re

sc
h

ed
u

lin
g

 / 
Lo

ad
al

lo
ca

ti
o

n
, s

in
g

le
 li

n
e 

lo
ss

, s
m

al
l t

ra
n

sm
is

si
o

n
 a

d
d

it
io

n
.

Ty
p

ic
al

ly
 u

se
d

 f
o

r 
Sy

st
em

 o
p

er
at

io
n

 s
tu

d
ie

s

D
is

tr
ib

u
te

d
 G

en
er

at
o

r:
A

ss
u

m
e 

w
e 

kn
o

w
 t

h
e 

p
ar

ti
ci

p
at

io
n

 o
f 

th
e 

g
en

er
at

o
rs

(h
av

e 
g

o
ve

rn
o

r 
co

n
tr

o
l/R

es
er

ve
)

U
se

d
 f

o
r 

la
rg

e 
ch

an
g

es
 in

 s
ys

te
m

 s
u

ch
 a

s 
la

rg
e

tr
an

sm
is

si
o

n
 b

u
ild

o
u

t
La

rg
e 

g
en

er
at

o
r 

in
cl

u
si

o
n

La
rg

e 
lo

ad
 c

h
an

g
es

U
su

al
ly

 f
o

r 
lo

n
g

 t
er

m
 p

la
n

n
in

g
12

Sl
ac

k 
G

en
er

at
o

r 
vs

d
is

tr
ib

u
te

d
 g

en
er

at
o

r

AA5  Record of Other Study and Activity

A-5-4



C
o

n
fi

d
en

ti
al

Fi
xe

d
 t

ap
 T

ra
n

sf
o

rm
er

s
: 

•S
im

ila
r 

to
 b

ra
n

ch
es

, u
se

 s
im

ila
r 

an
al

ys
is

Lo
ad

 T
ap

 T
ra

n
sf

o
rm

er
s:

Ta
p

s 
ca

n
 c

h
an

g
e 

au
to

m
at

ic
al

ly
. P

SS
/E

 c
an

 s
im

u
la

te
 t

h
is

.

H
ar

d
er

 t
o

 a
n

al
yz

e 
in

tr
o

d
u

ce
s 

n
o

n
-l

in
ea

ri
ti

es
if

 d
is

cr
et

e

ta
p

 s
te

p
s 

is
 s

im
u

la
te

d

C
o

n
ti

n
u

o
u

s 
ta

p
 s

te
p

s 
m

ak
e 

it
 m

o
re

 t
ra

ct
ab

le
 b

u
t 

m
ay

n
o

t 
b

e 
p

ra
ct

ic
al

O
th

er
 E

xo
ti

c 
tr

an
sf

o
rm

er
s

(p
h

as
e 

sh
if

te
rs

, 3
 w

in
d

in
g

)

13

Tr
an

sf
o

rm
er

s 
(2

 w
in

d
in

g
)

C
o

n
fi

d
en

ti
al

Fi
xe

d
 S

h
u

n
ts

: 
•C

h
o

o
se

 t
o

 in
cl

u
d

e 
th

em
 in

 s
im

u
la

ti
o

n
 o

r 
n

o
t

Sw
it

ch
ed

 S
h

u
n

ts
:

Si
m

ila
r 

to
 t

ra
n

sf
o

rm
er

 t
ap

, c
an

 c
h

an
g

e 
au

to
m

at
ic

al
ly

.

H
ar

d
er

 t
o

 a
n

al
yz

e 
in

tr
o

d
u

ce
s 

n
o

n
-l

in
ea

ri
ti

es
if

 d
is

cr
et

e

sh
u

n
t 

st
ep

s 
ar

e 
si

m
u

la
te

d

C
o

n
ti

n
u

o
u

s 
sw

it
ch

 s
te

p
s 

m
ak

e 
it

 m
o

re
 t

ra
ct

ab
le

 b
u

t 
m

ay

n
o

t 
b

e 
p

ra
ct

ic
al

14

Sh
u

n
ts

 

C
o

n
fi

d
en

ti
al

To
 V

A
R

 c
o

n
tr

o
l o

r 
N

o
t?

Pr
ac

ti
ca

l t
o

 a
llo

w
 V

A
R

 c
o

n
tr

o
ls

 t
o

 b
e 

en
fo

rc
ed

. L
ea

d
s 

to

co
n

tr
o

l b
u

s 
vo

lt
ag

e 
to

 d
ev

ia
te

V
A

R
 li

m
it

s 
m

ig
h

t 
m

ak
e 

V
o

lt
ag

e 
p

ro
fi

le
 in

fe
as

ib
le

. N
ee

d

to
 c

h
ec

k 
fo

r 
p

ro
b

le
m

s

O
n

ce
 li

m
it

 is
 r

ea
ch

ed
 w

it
h

in
 it

er
at

io
n

 it
 s

ta
ys

 o
n

 it
s 

lim
it

fo
r 

fu
rt

h
er

 it
er

at
io

n
s,

 t
h

u
s 

le
ad

in
g

 t
o

 u
n

w
an

te
d

so
lu

ti
o

n
s

C
an

 c
o

n
tr

o
l t

h
is

 b
y 

o
n

ly
 a

llo
w

in
g

 li
m

it
s 

at
 la

te
r 

p
o

in
t 

in

it
er

at
io

n
15

G
en

er
at

o
r 

V
A

R
 c

o
n

tr
o

l l
im

it
s

C
o

n
fi

d
en

ti
al

Po
w

er
 f

lo
w

 d
o

es
 N

O
T 

en
fo

rc
e 

th
es

e 
lim

it
s!

!:

Po
st

 S
im

u
la

ti
o

n
: N

ee
d

 t
o

 c
h

ec
k 

al
l t

h
es

e 
lo

ad
in

g
 v

al
u

es
,

fo
r 

in
fe

as
ib

le
 s

o
lu

ti
o

n
s

So
m

et
im

es
 t

h
es

e 
in

d
ic

at
e 

p
ro

b
le

m
s 

in
 t

h
e 

p
ar

am
et

er
s/

se
tt

in
g

s 
lo

ca
l t

o
 h

ea
vi

ly
 lo

ad
ed

 d
ev

ic
es

Q
V

 a
n

al
ys

is
 a

t 
lo

w
/h

ig
h

 v
o

lt
ag

e 
b

u
se

s 
p

ro
vi

d
e 

g
o

o
d

u
n

d
er

st
an

d
in

g
 o

f 
re

ac
ti

ve
 m

ar
g

in
s

PV
 a

n
al

ys
is

 a
t 

lo
w

/h
ig

h
 a

n
g

le
 b

u
se

s,
 in

te
rf

ac
es

, p
ro

vi
d

e

g
o

o
d

 u
n

d
er

st
an

d
in

g
 o

f 
R

ea
l m

ar
g

in
s

16

B
ra

n
ch

 , 
Tr

an
sf

o
rm

er
, I

n
te

rf
ac

e 
lim

it
s,

 (
Q

V
, P

V
) 

cu
rv

es
 

AA5  Record of Other Study and Activity

A-5-5



C
o

n
fi

d
en

ti
al

1.
D

iv
id

e 
sy

st
em

 in
to

 a
re

as
 a

n
d

 a
n

al
yz

e 
ea

ch
 a

re
a

2.
Su

m
m

ar
iz

e 
to

ta
l s

ys
te

m
 g

en
er

at
o

r 
an

d
 lo

ad

3.
C

o
n

ce
n

tr
at

e 
o

n
 p

o
ck

et
s 

o
f 

h
ea

vi
ly

 lo
ad

ed
/li

g
h

tl
y

lo
ad

ed
 s

ys
te

m
s

4.
Li

g
h

tl
y 

lo
ad

ed
/u

n
co

n
n

ec
te

d
 r

ad
ia

l l
in

es
 p

ro
vi

d
e 

la
rg

e

ch
ar

g
in

g
 c

u
rr

en
ts

. T
h

is
 le

ad
s 

to
 r

ea
ct

iv
e 

p
ro

b
le

m
s 

as

G
en

er
at

o
rs

 s
ta

rt
 a

b
so

rb
in

g
 r

ea
ct

iv
e 

p
o

w
er

5.
M

ay
 n

o
t 

co
n

ve
rg

e,
 C

h
ec

k 
p

ar
am

et
er

s 
an

d
 b

ra
n

ch

su
m

m
ar

y

17

W
h

at
 a

b
o

u
t 

La
rg

er
 s

ys
te

m
s 

?

C
o

n
fi

d
en

ti
al

1.
C

h
ec

k 
Sy

st
em

 s
u

m
m

ar
y,

 la
rg

e 
d

if
fe

re
n

ce
s 

in
 r

ea
l r

ea
ct

iv
e 

g
en

er
at

io
n

an
d

 lo
ad

2.
M

ay
 in

d
ic

at
e 

vo
lt

ag
e 

co
lla

p
se

 s
it

u
at

io
n

. C
h

ec
k 

G
en

er
at

o
r 

V
A

R

o
u

tp
u

ts

3.
Fi

x 
ta

p
s 

to
 n

o
m

in
al

 v
al

u
es

, I
n

cl
u

d
e 

sh
u

n
ts

 if
 n

ee
d

ed
 a

s 
fi

xe
d

, F
ix

sw
it

ch
ed

 s
h

u
n

ts

La
st

 r
es

o
rt

: 

In
cr

ea
se

 t
o

le
ra

n
ce

 v
al

u
es

D
ec

re
as

e 
Si

m
u

la
ti

o
n

 c
o

u
n

t 
an

d
 s

ta
rt

 w
it

h
 d

ec
o

u
p

le
d

 a
n

d
 t

h
en

n
ew

to
n

p
o

w
er

 f
lo

w

Tr
y 

in
cl

u
d

in
g

 V
A

R
 c

o
n

tr
o

l l
at

er
 in

 t
h

e 
it

er
at

io
n

18

N
o

n
 C

o
n

ve
rg

en
ce

C
o

n
fi

d
en

ti
al

A
n

al
ys

is
 o

f 
b

ra
n

ch
 p

ar
am

et
er

s/
fl

o
w

s 
im

p
o

rt
an

t

R
ea

l p
o

w
er

 f
lo

w
 in

 a
 b

ra
n

ch
 p

ro
p

o
rt

io
n

al
 t

o
 a

n
g

le
 d

if
fe

re
n

ce

R
ea

ct
iv

e 
p

o
w

er
 p

ro
p

o
rt

io
n

al
 t

o
 v

o
lt

ag
es

Ju
d

ic
io

u
s 

u
se

 o
f 

Sl
ac

k 
b

u
s/

D
is

tr
ib

u
te

d
 b

u
se

s

C
h

ec
k 

ar
ea

 s
u

m
m

ar
y 

fo
r 

la
rg

e 
sy

st
em

s 
(l

ik
e 

lo
ss

es
, l

ar
g

es
t 

lo
ad

in
g

)

La
rg

e 
an

g
le

/v
o

lt
ag

e 
d

if
fe

re
n

ce
 b

et
w

ee
n

 e
n

d
s 

o
f 

a 
b

ra
n

ch
 s

h
o

u
ld

 b
e

in
ve

st
ig

at
ed

Fo
r 

n
o

n
-c

o
n

ve
rg

en
ce

 c
h

ec
k 

p
ar

am
et

er
s,

 lo
ad

in
g

 o
f 

lin
e/

Tr
an

sf
o

rm
er

,

G
en

er
at

o
r 

o
u

tp
u

ts

19

R
EC

A
P

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

ion
 P

lan
nin

g a
lig

ne
d w

ith
 S

ys
tem

 O
pe

ra
tio

n

5 Y
ea

r P
lan

nin
g C

yc
les

Lo
ng

 R
an

ge
 P

lan
s

AA5  Record of Other Study and Activity

A-5-6



Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Ge
ne

ra
tio

n P
lan

nin
g C

rite
ria

Lo
ss

 O
f L

oa
d P

ro
ba

bil
ity

 (L
OL

P)
  <

 0.
45

%
 (4

0 h
ou

rs 
pe

r y
ea

r) 

Pl
an

nin
g 

Re
se

rve
 M

ar
gin

: 1
0%

 -
30

%
 of

 to
tal

 sy
ste

m 
pe

ak
 lo

ad

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

ion
 P

lan
nin

g C
rite

ria
St

ea
dy

 S
tat

e P
er

iod
•

Pr
im

ar
y (

n-
1)

: 
Lo

ad
ing

 <
= 

10
0%

 of
 em

er
ge

nc
y r

ati
ng

No
 lo

ss
 of

 st
ab

ilit
y

No
 in

ter
ru

pti
on

 of
 su

pp
ly/

se
rvi

ce
No

 ge
ne

ra
tio

n d
isp

atc
h o

ut 
of 

me
rit 

or
de

r
•

Se
co

nd
ar

y (
n-

2)
:

Co
ns

ide
r lo

ss
 of

 se
co

nd
 el

em
en

t 
Pr

op
os

e p
ru

de
nt 

up
gr

ad
es

   
•

Vo
lta

ge
:

+/
-5

%
 of

 no
mi

na
l  f

or
 no

rm
al 

op
er

ati
on

 +
/-

5%
 of

 pr
e-

dis
tur

ba
nc

e f
or

 n-
1

Tr
an

sie
nt 

Pe
rio

d
•

Fr
eq

ue
nc

y:
<=

 +
/-

.1%
 (n

or
ma

l) 
<=

 +
/-

2.5
%

 (s
ys

tem
 st

re
ss

)

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng Vo

lta
ge

 S
tab

ilit
y C

rite
ria

P-
V 

(M
W

 M
ar

gin
) a

nd
 Q

-V
 (M

VA
R 

Ma
rg

in)
 

an
aly

se
s a

re
 co

nd
uc

ted
 w

ith
 a 

Go
ve

rn
or

 P
ow

er
 

Flo
w*

* S
im

ula
tes

 th
e p

er
iod

 af
ter

 th
e t

ra
ns

ien
t p

er
iod

 bu
t b

efo
re

 m
an

ua
l 

ad
jus

tm
en

t.

MW
 M

ar
gi

n
MV

AR
(R

ea
ct

ive
) 

Ma
rg

in
Ca

teg
or

y B
 –

Si
ng

le
Co

nti
ng

en
cy

Ar
ea

 Lo
ad

 or
 pa

th 
flo

w 
> 

5%
Ba

se
d o

n W
or

st 
Ca

se
 S

ce
na

rio

Ca
teg

or
yC

 –
Do

ub
le 

Co
nti

ng
en

cie
s o

r B
us

 ou
tag

es
Ar

ea
 lo

ad
or

 pa
th 

flo
w 

> 
2.5

%
50

%
of 

Ca
teg

or
y B

 R
eq

uir
em

en
t

AA5  Record of Other Study and Activity

A-5-7



Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

De
ter

mi
ne

 T
em

pe
ra

tur
e-

De
ma

nd
 re

lat
ion

sh
ip

Se
lec

t th
e e

xtr
em

e t
em

pe
ra

tur
e

co
nd

itio
n u

po
n w

hic
h g

en
er

ati
on

an
d t

ra
ns

mi
ss

ion
 ex

pa
ns

ion
pla

nn
ing

 w
ou

ld 
be

 ba
se

d.
–

1-
in-

5, 
1-

in-
10

…
.

Ad
jus

t h
ist

or
ica

l p
ea

k d
em

an
ds

to 
the

 se
lec

ted
 ex

tre
me

tem
pe

ra
tur

e

Fo
re

ca
st 

de
ma

nd

6070809010
0

11
0

60
70

80
90

10
0

11
0

3-
Da

y 
W

ei
gh

te
d 

A
ve

. T
em

p.
 (d

eg
. F

)

Substation Load (MW)

A
ct

ua
l

St
a.

Ro
sa

Lo
ad

Lo
ad

 fr
om

Te
m

p.
Re

gr
es

s.

Ac
tu

al
 

Lo
ad

16
  

21
  

27
32

38
43

   
°C

 

Te
m

pe
ra

tu
re

°F
 

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

De
ve

lop
 se

rie
s o

f T
ra

ns
mi

ss
ion

 P
lan

nin
g B

as
e C

as
es

 th
ru

 10
 ye

ar
pe

rio
d

Tr
ue

 up
 Y

ea
r 1

 P
lan

nin
g B

as
e C

as
es

 w
ith

 S
ys

tem
 O

pe
ra

tio
ns

-E
xtr

em
ely

 im
po

rta
nt 

to 
ha

ve
 a 

Ye
ar

 1 
ba

se
 ca

se
 th

at 
re

pr
es

en
ts 

str
es

se
d o

pe
ra

tin
g

co
nd

itio
ns

De
ve

lop
 P

ea
k, 

Pa
rtia

l P
ea

k a
nd

 O
ff-

Pe
ak

 B
as

e C
as

es
 fo

r A
na

lys
is

-F
or

 re
lat

ive
ly 

fla
t lo

ad
 pr

ofi
le 

it m
ay

 on
ly 

be
 ne

ce
ss

ar
y t

o r
un

 pe
ak

 ba
se

 ca
se

-S
till

 im
po

rta
nt 

to 
ru

n v
ar

iou
s s

en
sit

ivi
tie

s t
o t

es
t th

e l
oa

d f
low

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng Po
we

r F
lo

w 
An

aly
sis

De
ter

mi
ne

 if 
the

re
 ar

e a
ny

 no
rm

al 
(N

-0
) o

ve
rlo

ad
s

De
ter

mi
ne

 if 
the

re
 ar

e a
ny

 em
er

ge
nc

y o
ve

rlo
ad

s (
N-

1)
-R

un
 ev

er
y c

on
tin

ge
nc

y o
n p

ea
k, 

pa
rtia

l p
ea

k a
nd

 pe
ak

 co
nd

itio
n

De
ter

mi
ne

 if 
the

re
 an

y p
ro

ble
ms

 w
ith

 N
-2

 co
nti

ng
en

cie
s

De
ve

lop
 so

lut
ion

s
-R

ec
on

du
cto

rli
ne

s
-In

sta
ll n

ew
 lin

es
-R

ec
on

fig
ur

e l
ine

s

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sie
nt 

an
d V

olt
ag

e S
tab

ilit
y A

na
lys

is

Ch
ec

k N
-1

 an
d N

-2
 co

nti
ng

en
cie

s f
or

 vo
lta

ge
 an

d s
tab

ilit
y p

ro
ble

ms
De

ve
lop

 so
lut

ion
s

-S
hu

nt 
Ca

pa
cit

or
s

-S
VC

s, 
St

atc
on

s
-S

yn
ch

ro
no

us
 C

on
de

ns
or

s
-S

er
ies

 C
ap

ac
ito

rs
Co

ns
ide

r u
nd

er
vo

lta
ge

loa
d 

sh
ed

din
g 

an
d 

sp
ec

ial
 p

ro
tec

tio
n 

sc
he

me
-T

rip
 ta

rg
ete

d l
oa

d t
o p

re
ve

nt 
vo

lta
ge

 co
lla

ps
e

-In
sta

ll o
ut-

of-
ste

p b
loc

kin
g a

nd
 tr

ipp
ing

 pr
ote

cti
on

-Is
lan

din
g s

ch
em

es
 fo

r c
on

tro
lle

d s
ep

ar
ati

on

AA5  Record of Other Study and Activity

A-5-8



Tr
an

sm
iss

io
n 

Pl
an

ni
ng

Tr
an

sm
iss

io
n 

Pl
an

ni
ng Pr
oj

ec
t J

us
tif

ica
tio

n
Re

lia
bil

ity
 P

ro
jec

ts
-G

rid
 co

de
 vi

ola
tio

n
-S

er
iou

s l
os

s o
f lo

ad
 or

 ca
sc

ad
ing

 ou
tag

es

De
ve

lop
 M

ult
ipl

e 
Al

ter
na

tiv
es

-F
ind

 le
as

t c
os

t a
lte

rn
ati

ve

Ut
iliz

e C
os

t-B
en

efi
t A

na
lys

is 
for

 T
ra

ns
mi

ss
ion

 P
ro

jec
ts

-C
on

sid
er

 us
ing

 V
OS

/E
UE

 to
 ev

alu
ate

 be
ne

fit 
of 

ins
tal

lin
g t

ra
ns

mi
ss

ion
 up

gr
ad

e
ve

rsu
s s

olv
ing

 th
e p

ro
ble

m 
by

 us
ing

 an
 S

PS
-C

os
t b

en
efi

t r
ati

o c
an

 be
 us

ed
 to

 ra
nk

 pr
oje

cts

AA5  Record of Other Study and Activity

A-5-9



3rd 4th 5th May 2016
Power Demand Forecast Workshop

AA5  Record of Other Study and Activity

A-5-10



1

Po
w

er
D

em
an

d 
Fo

re
ca

st
in

g 
M

od
el

A
pr

il 
 2

01
6

JI
C

A 
S

tu
dy

 T
ea

m

2

D
ay

C
ha

pt
er

P
ag

e

1s
t

2n
d

3r
d

1.
G

ro
w

th
 ra

te
, I

nt
en

si
ty

 a
nd

 E
la

st
ic

ity

2.
M

et
ho

do
lo

gy
 o

f P
ow

er
 D

em
an

d 
Fo

re
ca

st
in

g

3.
E

co
no

m
ic

 E
qu

at
io

ns
 fo

r D
em

an
d 

Fo
re

ca
st

s

4.
H

ow
 to

 u
se

 S
im

pl
e 

E

5.
M

od
el

 b
ui

ld
in

g 
of

 P
ow

er
 D

em
an

d 
Fo

re
ca

st
s

4 23 41 54 81

C
on

te
nt

s

3

1
kt

oe
K

ilo
 to

n 
oi

l e
qu

iv
al

en
t 

C
ru

de
 o

il 
1t

on
=1

to
e

1k
g=

10
,0

00
kc

al
2

G
W

h
G

ig
a 

W
at

t h
ou

r
1G

W
h=

1,
00

0,
00

0k
W

h
1G

W
h=

0.
08

6k
to

e
1k

W
h=

86
0k

ca
l

3
m

m
B

tu
M

ill
io

n 
B

rit
is

h 
th

er
m

al
un

it
1t

oe
=4

0m
m

B
tu

   
1B

tu
 =

 0
.2

5k
ca

l

4
10

00
cf

10
00

 c
ub

ic
 fe

et
 

10
00

cf
28

.5
 m

3 
  (

1m
3 

= 
35

 c
f)

5
TJ

Te
ra

Jo
ul

es
1T

J=
24

to
e

U
ni

t c
on

ve
rte

rs

8
N

at
ur

al
 g

as
 

1m
3 

= 
8,

00
0k

ca
l 

9,
50

0k
ca

l
9

LN
G

1 
kg

 =
 1

3,
00

0k
ca

l
10

Im
po

rt 
C

oa
l 

1k
g 

 =
 5

,5
00

kc
al

 
6,

00
0k

ca
l

11
C

ru
de

 o
il

1k
g 

 =
 1

00
00

 k
ca

l
12

LP
G

1k
g 

 =
 1

2,
00

0 
kc

al
13

Fu
el

 o
il 

1l
ite

r =
9,

30
0k

ca
l 

9,
80

0k
ca

l
14

W
oo

ds
 

1k
g 

 =
4,

00
0k

ca
l 

4,
50

0k
ca

l

4

(1
)

Co
nc

ep
t

En
er

gy
 d

em
an

d 
is

 p
ro

po
rt

io
n 

to
 G

D
P 

gr
ow

th
 r

at
e.

 U
su

al
ly

 w
e 

us
e 

“G
ro

w
th

 r
at

e”
 fo

r 
an

al
yz

in
g 

th
e 

re
la

tio
n 

be
tw

ee
n 

en
er

gy
 

de
m

an
d 

an
d 

G
D

P 
tr

en
d.

1-
1 

G
ro

w
th

 ra
te

W
he

n 
G

D
P 

gr
ow

th
 r

at
e 

is
 8

%
 in

 a
 c

ou
nt

ry
,

Po
w

er
 d

em
an

d 
gr

ow
th

 r
at

e 
is

 8
 

10
.

W
he

n 
Po

pu
la

tio
n 

gr
ow

th
 r

at
e 

is
 1

%
 p

er
 y

ea
r 

in
 a

 c
ou

nt
ry

 

G
D

P 
ba

si
ca

lly
  

in
cr

ea
se

s 
w

ith
 3

%
 p

er
 y

ea
r.

1.
G

ro
w

th
 ra

te
, I

nt
en

si
ty

 a
nd

 E
la

st
ic

ity

AA5  Record of Other Study and Activity

A-5-11



5

(2
) T

w
o 

ty
pe

 o
f G

ro
w

th
 ra

te A
nn

ua
l g

ro
w

th
 ra

te
s 

= 
((b

 / 
a)

-1
)*

10
0

Av
er

ag
e 

gr
ow

th
 ra

te
s 

= 
 ((

f /
 a

 )^
(1

/5
)-

1)
*1

00

D
at

a:
 P

ow
er

 d
em

an
d 

fo
re

ca
st

in
g 

m
od

el
 o

f P
S

M
P 

20
15

, N
ig

er
ia

a 
   

b 
 

c 
   

 
d 

   
  

e 
   

   
 f

201
5

201
6

201
7

201
8

201
9

202
0

202
0/1

5
No

min
al G

DP
 (M

P)
Ma

rke
t p

rice
Bil

lion
 NG

N
96,

983
105

,30
6

114
,88

2
125

,88
5

138
,55

5
153

,10
4

9.6
   G

row
th 

rat
e

G%
7.6

8.6
9.1

9.6
10.

1
10.

5
Re

al G
DP

 (F
C)

Re
al a

t 2
005

 pr
ice

Bil
lion

 NG
N

26,
178

27,
217

28,
442

29,
864

31,
506

33,
396

5.0
   G

row
th 

rat
e

G%
3.0

4.0
4.5

5.0
5.5

6.0
De

flat
or

200
5

100
200

5=
100

369
.0

386
.0

403
.8

422
.2

441
.5

461
.4

4.6
   G

row
th 

rat
e

G%
4.6

4.6
4.6

4.6
4.6

4.5
Sec

tor
al G

DP
 at 

200
5

Ag
ricu

ltur
e

Bil
lion

 NG
N

10,
209

10,
376

10,
592

10,
860

11,
189

11,
613

2.6
<R

eal
 GD

P>
Ind

ust
ry

Bil
lion

 NG
N

5,2
36

5,3
93

5,5
97

5,8
53

6,1
71

6,5
91

4.7
Ser

vic
es

Bil
lion

 NG
N

10,
733

11,
447

12,
253

13,
150

14,
146

15,
192

7.2
GD

P (
FC

)
Bil

lion
 NG

N
26,

178
27,

217
28,

442
29,

864
31,

506
33,

396
5.0 6

Ex
1-

1
Th

e 
ta

bl
e 

is
 t

he
 g

ro
w

th
 r

at
e 

of
 G

D
P 

pe
r 

ca
pi

ta
 o

f 
N

ig
er

ia

(1
)

H
ow

 m
an

y 
ye

ar
s 

is
 in

 t
he

 p
er

io
d 

of
 e

ac
h 

bl
oc

k 
?

(2
)

W
ha

t 
va

lu
es

 a
re

 t
he

 G
D

P 
pe

r 
ca

pi
ta

 e
ac

h 
ye

ar
 ?

(3
)E

xe
rc

is
e 

fo
r G

ro
w

th
 ra

te

A
t=

A
t-1

*(
1+

r/1
00

)n
r:

 g
ro

w
th

 ra
te

  n
: p

er
io

d 

7

Ex
1-

2
N

ig
er

ia
n 

po
pu

la
tio

n 
ar

e 
14

0 
m

ill
io

n 
in

 2
00

5 
an

d 
18

4 
m

ill
io

n 
in

 2
01

5,
 w

ha
t 

is
 t

he
 p

er
ce

nt
ag

e 
of

 t
he

 g
ro

w
th

 r
at

e?

(1
)

H
ow

 m
an

y 
ye

ar
s 

is
 t

he
 p

er
io

d?

(2
)

W
ha

t 
pe

rc
en

ta
ge

 is
 t

he
 g

ro
w

th
 r

at
e?

D
ef

in
iti

on
: 

R=
 (

 (
B/

A)
^

(1
/n

)-
1)

*1
00

A 
in

 2
00

5,
  

  
 B

 in
 2

01
5,

  
  

  
n 

: 
Y e

ar
s

(3
)

H
ow

 m
an

y 
po

pu
la

tio
n 

do
es

 t
he

 c
ou

nt
ry

 h
av

e 
in

 2
03

0?

Co
nd

iti
on

 :
 F

ut
ur

e 
gr

ow
th

 r
at

e 
is

 +
2.

6 
%

 p
er

 y
ea

r.2.810 270

8

Ex
1-

3
M

ak
e 

th
e 

an
nu

al
 g

ro
w

th
 r

at
e 

an
d 

th
e 

av
er

ag
e 

gr
ow

th
 

ra
te

 fo
r 

th
e 

fo
llo

w
in

g 
da

ta
.

An
nu

al
 G

R 
=

 (
41

4 
/ 

36
9 

–1
)*

10
0 

=
 1

2.
2 

%

Av
er

ag
e 

G
R 

=
 (

(5
10

/ 
36

9)
^

(1
/5

)-
1)

*1
00

 =
 6

.7
 %

 

AA5  Record of Other Study and Activity

A-5-12



9

E
x1

-4
M

ak
e 

an
nu

al
 g

ro
w

th
 ra

te
 a

nd
 a

ve
ra

ge
 g

ro
w

th
 ra

te
 fo

r t
he

 
fo

llo
w

in
g 

G
D

P 
by

 s
ec

to
r

Re
al 

GD
P a

t 2
00

5 p
ric

e 
20

10
20

11
20

12
20

13
20

14
20

15
Ag

ric
ult

ure
Bil

lio
n N

GN
8,4

46
9,1

47
9,5

31
9,8

16
10

,17
0

10
,20

9
Ind

us
try

    
    

    
    

Bil
lio

n N
GN

5,1
19

5,4
44

5,4
46

5,2
67

5,3
39

5,2
36

Se
rvi

ce
Bil

lio
n N

GN
7,1

17
7,1

87
7,7

15
8,8

58
9,9

16
10

,73
3

To
tal

Bil
lio

n N
GN

20
,68

2
21

,77
8

22
,69

3
23

,94
1

25
,42

5
26

,17
8

Gr
ow

th 
rat

e o
f G

DP
 at

 20
01

20
11

/20
10

20
12

/20
11

20
13

/20
12

20
14

/20
13

20
15

/20
14

20
15

/20
10

Ag
ric

ult
ure

%
8.3

4.2
3.0

3.6
0.4

3.9
Ind

us
try

    
    

    
    

%
6.4

0.0
-3.

3
1.4

-1.
9

0.5
Se

rvi
ce

%
1.0

7.4
14

.8
11

.9
8.2

8.6
To

tal
%

5.3
4.2

5.5
6.2

3.0
4.8

10

(1
)C

on
ce

pt

It 
is

 u
se

d 
a 

ra
tio

 b
et

w
ee

n 
en

er
gy

 c
on

su
m

pt
io

n 
an

d
ec

on
om

ic
 d

at
a.

 W
e 

ca
ll 

it 
“In

te
ns

ity
”.

In
te

ns
ity

 to
 G

D
P,

 P
op

ul
at

io
n 

an
d 

In
du

st
ria

l o
ut

pu
t a

re
us

ed
 fo

r e
ne

rg
y 

de
m

an
d 

fo
re

ca
st

 m
od

el
s.

Ex
1:

  
En

er
gy

 I
nt

en
si

ty
 t

o 
po

pu
la

tio
n

=
 P

rim
ar

y 
en

er
gy

 s
up

pl
y 

/ 
Po

pu
la

tio
n 

Ex
2:

  
En

er
gy

 I
nt

en
si

ty
 t

o 
G

D
P

=
 P

rim
ar

y 
en

er
gy

 s
up

pl
y 

/ 
G

D
P

Ex
3:

En
er

gy
 I

nt
en

si
ty

 t
o 

in
du

st
ria

l o
ut

pu
t

=
 P

rim
ar

y 
en

er
gy

 s
up

pl
y 

/ 
in

du
st

ria
l o

ut
pu

t 

1-
2 

In
te

ns
ity

11

(2
)E

ne
rg

y 
co

ns
um

pt
io

n 
/ G

D
P  

or
 P

op
ul

at
io

n

In
te

ns
ity

 c
al

cu
la

tio
n 

in
 2

01
1

G
D

P 
at

 2
00

5 
pr

ic
e

S
ou

rc
e 

: W
or

ld
 b

an
k 

da
ta

ba
se

 2
01

4 

N
ig

er
ia

Ta
nz

an
ia

S
ou

th
 

A
fri

ca
G

ha
na

Ja
pa

n
U

S
A

P
ow

er
 c

on
su

m
pt

io
n

(T
W

h)
33

5 
23

7 
9 

1,
00

3 
4,

12
7

G
D

P 
(B

illi
on

  a
t 2

00
5 

U
S

D
)

16
6

21
30

0
17

4,
62

2
13

,8
47

P
op

ul
at

io
n

(M
ill

io
ns

)
16

4 
44

 
52

 
25

 
12

8 
31

2 

P
ow

er
 c

on
su

m
pt

io
n/

G
D

P 
(k

W
h 

pe
r U

S
D

)
0.

20
 

0.
24

 
0.

79
 

0.
50

 
0.

22
 

0.
30

 

P
ow

er
 c

on
su

m
pt

io
n 

pe
r c

ap
ita

 
(k

W
h 

/ p
er

so
n)

20
2 

11
6

4,
60

4
34

4
7,

84
8

13
,2

46

12

Ja
pa

n
U

S
A

U
K

G
er

m
an

y
Iro

n
10

0
11

8
11

2
10

3
C

he
m

ic
al

10
0

11
8

12
7

P
ap

er
10

0
16

1
C

em
en

t
10

0
18

0
11

0

So
ur

ce
 :

Th
e 

da
ta

 in
 1

99
8,

  
Pu

bl
is

he
d 

by
  
Co

m
pr

eh
en

si
ve

 e
ne

rg
y 

co
m

m
itt

ee
 

in
 M

ET
I 

(3
)E

ne
rg

y 
co

ns
um

pt
io

n 
/ I

nd
us

tri
al

 p
ro

du
ct

io
n 

in
de

x

Si
nc

e 
19

73
, J

ap
an

 h
as

 b
ee

n 
m

ad
e 

an
 e

ffo
rt

 fo
r 

en
er

gy
 

co
ns

er
va

tio
n 

in
 in

du
st

ria
l s

ec
to

rs
.

In
 t

he
 c

ur
re

nt
 y

ea
rs

, e
ne

rg
y 

co
ns

um
pt

io
n 

in
te

ns
ity

 in
 J

ap
an

 
is

 t
he

 m
os

t 
ex

ce
lle

nt
 in

 t
he

 d
ev

el
op

ed
 c

ou
nt

rie
s.

AA5  Record of Other Study and Activity

A-5-13



13

(4
)C

om
pa

ris
on

 o
f E

ne
rg

y 
C

on
su

m
pt

io
n 

to
 G

D
P 

by
 C

ou
nt

ry

1.
00

2.
73

2.
05

1.
58

1.
50

Ja
pa

n
U

.S
. 

U
.K

.
Fr

an
ce

G
er

m
an

y

Ja
pa

n 
ha

s 
a 

lo
w

 in
te

ns
ity

 o
f e

ne
rg

y 
co

ns
um

pt
io

n 
pe

r G
D

P
co

m
pa

re
d 

to
 o

th
er

 in
du

st
ria

liz
ed

 c
ou

nt
ie

s 
in

 th
e 

ye
ar

 o
f 2

00
0.

*
Th

e 
va

lu
es

 a
re

  
Fi

na
l e

ne
rg

y 
co

ns
um

pt
io

n 
(t

oe
) 

/ 
Re

al
 G

D
P 

(1
99

5
pr

ic
es

) 
w

he
n 

Ja
pa

n 
is

 s
et

 b
y 

1.
00

.

So
ur

ce
: 

N
at

ur
al

 R
es

ou
rc

es
 a

nd
 E

ne
rg

y 
Ag

en
cy

 in
 J

ap
an

14

(5
)D

en
om

in
at

or
 fo

r I
nt

en
si

ty
 c

al
cu

la
tio

n
S

ec
to

r
D

en
om

in
at

or
E

xa
m

pl
e

C
ou

nt
ry

 w
id

e
U

S
$ 

ba
se

 G
D

P
U

S
$ 

P
P

P 
ba

se
 G

D
P

To
e 

/ U
S

$
To

e 
/ U

S
$ 

(P
P

P
)

In
du

st
ry

P
ro

du
ct

io
n

to
n

V a
lu

e 
ad

de
d 

To
e/

 to
n 

To
e 

/ U
S

$

B
ui

ld
in

gs
Fl

oo
r a

re
a

N
um

be
r o

f p
er

so
n 

To
e 

/ m
2

To
e 

/ p
er

so
n

U
S

$ 
ba

se
 G

D
P 

&
 P

P
P 

G
D

P 
in

 N
ig

er
ia

P
P

P
: P

ur
ch

as
in

g 
P

ow
er

 P
ar

ity
  

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

GD
P 

(C
ur

re
nt

 N
GN

)
Bi

llio
n 

NG
N

14
,7

35
18

,7
10

20
,9

41
24

,6
65

25
,2

36
55

,4
69

63
,7

13
72

,6
00

81
,0

10
90

,1
37

  G
R

%
27

.0
11

.9
17

.8
2.

3
11

9.
8

14
.9

13
.9

11
.6

11
.3

GD
P 

(C
ur

re
nt

 U
S$

)
Bi

llio
n 

US
$

11
2

14
5

16
6

20
8

16
9

36
9

41
2

46
1

51
5

56
9

   
GR

%
29

.6
14

.5
25

.0
-1

8.
5

11
7.

8
11

.6
12

.0
11

.7
10

.4
GD

P 
(C

on
sta

nt
 N

GN
  a

t 2
01

0)
Bi

llio
n 

NG
N

39
,1

55
42

,3
70

45
,2

63
48

,1
01

51
,4

37
55

,4
69

58
,1

80
60

,6
70

63
,9

43
67

,9
77

  G
R

%
8.

2
6.

8
6.

3
6.

9
7.

8
4.

9
4.

3
5.

4
6.

3
GD

P 
(C

on
sta

nt
 U

S$
 a

t 2
00

5)
Bi

llio
n 

US
$

11
2

12
1

13
0

13
8

14
7

15
9

16
7

17
4

18
3

19
5

  G
R

%
8.

2
6.

8
6.

3
6.

9
7.

8
4.

9
4.

3
5.

4
6.

3
GD

P,
 P

PP
 (C

ur
re

nt
 U

S$
)

Bi
llio

n 
US

$
51

3
57

3
62

8
68

0
73

3
80

0
85

7
90

9
97

3
1,

04
9

  G
R

%
11

.5
9.

7
8.

4
7.

7
9.

2
7.

1
6.

2
7.

0
7.

9
GD

P,
 P

PP
 (C

on
sta

nt
 U

S$
 a

t 2
01

1)
Bi

llio
n 

US
$

57
6

62
4

66
6

70
8

75
7

81
7

85
7

89
3

94
1

1,
00

1
  G

R
%

8.
2

6.
8

6.
3

6.
9

7.
8

4.
9

4.
3

5.
4

6.
3

15

(6
)P

ow
er

 in
te

ns
ity

 to
 G

D
P

D
ef

in
iti

on
 :

 P
ow

er
 c

on
su

m
pt

io
n 

/ 
G

D
P 

G
D

P 
:  

R
ea

l G
D

P 
at

 2
00

5,
 th

e 
in

te
ns

ity
 a

fte
r 2

01
5 

is
 e

st
im

at
io

n.
 

16

EX
1-

5
Ca

n 
yo

u 
m

ak
e 

Po
w

er
 in

te
ns

ity
 t

o 
po

pu
la

tio
n 

in
 N

ig
er

ia
 

an
d 

Ja
pa

n?

(7
)E

xe
rc

is
e 

fo
r I

nt
en

si
ty

Pu
pu

lat
io

n
Po

we
r 

Ge
ne

ra
tio

n
In

te
ns

ity
 to

 
Po

pu
lat

io
n

Pu
pu

lat
io

n
Po

we
r 

Ge
ne

ra
tio

n
In

te
ns

ity
 to

 
Po

pu
lat

io
n

M
illi

on
GW

h
kW

h/
 p

er
so

n
M

illi
on

TW
h

kW
h/

 p
er

so
n

20
05

13
9.

6
24

,0
42

17
2.

2
20

00
12

6.
9

1,
01

2
7,

97
4

20
06

14
3.

3
23

,2
76

16
2.

4
20

01
12

7.
1

99
5

7,
82

3
20

07
14

7.
2

22
,8

83
15

5.
5

20
02

12
7.

4
1,

00
9

7,
91

6
20

08
15

1.
2

24
,0

95
15

9.
4

20
03

12
7.

7
99

8
7,

81
5

20
09

15
5.

4
26

,0
32

16
7.

5
20

04
12

7.
8

1,
02

9
8,

05
1

20
10

15
9.

7
30

,0
81

18
8.

3
20

05
12

7.
8

1,
04

9
8,

21
3

20
11

16
4.

2
32

,9
89

20
0.

9
20

06
12

7.
8

1,
05

4
8,

25
3

20
12

16
8.

8
36

,0
31

21
3.

4
20

07
12

7.
8

1,
08

5
8,

49
0

20
13

17
3.

6
43

,1
83

24
8.

7
20

08
12

7.
7

1,
03

1
8,

07
5

20
14

17
8.

5
45

,7
28

25
6.

2
20

09
12

7.
6

1,
00

0
7,

83
8

20
15

18
3.

5
48

,7
40

26
5.

6
20

10
12

7.
5

1,
06

8
8,

37
8

AA5  Record of Other Study and Activity

A-5-14



17

EX
1-

6
Co

ul
d 

yo
u 

m
ak

e 
en

er
gy

 c
on

su
m

pt
io

n 
in

te
ns

ity
 t

o 
G

D
P 

in
 N

ig
er

ia
 a

nd
 J

ap
an

?

18

(1
)C

on
ce

pt
W

he
n 

w
e 

w
an

t t
o 

kn
ow

 th
e 

re
la

tio
n 

be
tw

ee
n 

ec
on

om
ic

 g
ro

w
th

 
an

d 
po

w
er

 c
on

su
m

pt
io

n,
 E

la
st

ic
ity

 is
 u

se
fu

l t
o 

an
al

yz
e 

it.
P

ow
er

 c
on

su
m

pt
io

n 
el

as
tic

ity
 to

 G
D

P
= 

P
ow

er
 c

on
su

m
pt

io
n 

gr
ow

th
 ra

te
 / 

G
D

P 
gr

ow
th

 ra
te

<E
xa

m
pl

e>

a.
P

ow
er

 c
on

su
m

pt
io

n 
of

 N
ig

er
ia

14
.8

 T
W

h
in

 2
00

0 
   

   
   

  4
9.

8 
 T

W
h

in
 2

01
5 

G
ro

w
th

 r
at

e 
  8

.4
 %

b.
Re

al
 G

D
P 

(2
00

5 
co

ns
ta

nt
)

68
bi

ll 
U

S$
 in

 2
00

0
   

   
  2

00
 b

ill
 U

S$
 in

 2
01

5 
   

  G
ro

w
th

 r
at

e 
  7

.5
 %

c.
El

as
ti

ci
ty

El
as

ti
ci

ty
 t

o 
G

D
P 

= 
8.

4 
% 

/ 
7.

5%
 =

 1
.1

2

1-
3 

E
la

st
ic

ity

19

G
ro

w
th

 ra
te

 o
f 

TP
EC

(2
00

0 
–

20
10

)

G
ro

w
th

 ra
te

 o
f 

G
D

P
(2

00
0 

–
20

10
)

El
as

tic
ity

N
ig

er
ia

3.
37

%
8.

80
%

0.
38

Ta
nz

an
ia

3.
89

%
7.

01
%

0.
55

Ja
pa

n
-1

.0
1%

0.
67

%
-1

.5
1

U
SA

-0
.1

8%
1.

73
%

-0
.1

0

M
al

ay
si

a
4.

42
%

5.
08

%
0.

87

Sa
ud

i A
ra

bi
a

5.
78

%
6.

17
%

0.
94

So
ut

h 
A

fr
ic

a
2.

32
%

3.
61

%
0.

64

(2
)T

P
E

C
 e

la
st

ic
ity

 to
 G

D
P 

in
 th

e 
co

un
tri

es

20

En
er

gy
 

Co
ns

um
pt

io
n

G
ro

w
th

 r
at

e

Re
al

 G
D

P 
gr

ow
th

 r
at

e
El

as
tic

ity
Co

m
m

en
ts

19
30

-1
94

0
6.

7%
4.

4%
1.

54
G

re
at

 d
ep

re
ss

io
n

19
40

-1
95

0
-2

.8
%

-2
.4

%
1.

18
W

W
II

19
50

-1
96

0
7.

8%
9.

3%
0.

83

19
60

-1
97

0
12

.2
%

10
.1

%
1.

21
G

D
P

 h
ig

h 
gr

ow
th

 

19
70

-1
97

5
2.

8%
2.

6%
1.

08
G

D
P

 h
ig

h 
gr

ow
th

19
75

-1
98

0
1.

6%
6.

3%
0.

26
A

ft
er

 f
ir

st
 o

il 
cr

is
is

19
80

-1
98

5
0.

4%
3.

5%
0.

12
A

ft
er

 S
ec

on
d 

oi
l c

ri
si

s

19
85

-1
99

0
3.

7%
4.

8%
0.

77
Ec

on
om

ic
 B

ub
bl

e

19
90

-1
99

5
2.

3%
1.

5%
1.

48
C

ol
la

ps
e 

th
e 

B
ub

bl
e

19
95

-1
99

8
0.

04
%

0.
6%

0.
07

R
es

tr
uc

tu
re

 a
ge

20
00

-
20

10
-1

.0
1%

0.
7%

-1
.5

1
Se

ni
or

 S
oc

ie
ty

(3
)E

la
st

ic
ity

 to
 G

D
P 

of
 J

ap
an

In
 G

D
P 

hi
gh

 g
ro

w
th

 a
ge

s,
 E

la
st

ic
ity

 >
 1

  
  

  
Af

te
r 

oi
l c

ris
is

, E
la

st
ic

ity
 <

 1

AA5  Record of Other Study and Activity

A-5-15



21

(4
)

E
xe

rc
is

e 
fo

r E
la

st
ic

ity
EX

1-
7

Ca
n 

y o
u 

m
ak

e 
en

er
gy

 c
on

su
m

pt
io

n 
el

as
tic

ity
 t

o 
G

D
P 

of
 N

ig
er

ia
A
n
n
u
al

 g
ro

w
th

 r
at

e 
&

 E
la

st
ic

it
y

A
n
n
u
al

 d
at

a
Fi

ve
 y

ea
r 

av
er

g
ae

 &
 E

la
st

ic
it
y 22

EX
1-

8
W

he
n 

fu
tu

re
 G

D
P 

gr
ow

th
 r

at
e 

(7
.0

%
) 

fo
r 

N
ig

er
ia

 a
re

 
gi

ve
n 

by
 t

he
 t

ab
le

,  
ho

w
 m

uc
h 

is
 p

ow
er

 p
ea

k 
de

m
an

d 
an

d 
G

D
P 

in
 

fu
tu

re
? 

As
su

m
e 

th
e 

el
as

tic
ity

 in
 2

01
4 

fr
om

 2
01

5 
to

 2
02

5.
   

23

Se
ct

or
 a

ct
iv

ity
 fo

re
ca

st
in

g

So
ci

al
 &

 e
co

no
m

ic
 fo

re
ca

st
in

g

Po
w

er
 d

em
an

d 
fo

re
ca

st
in

g 

Pe
ak

 d
em

an
d 

fo
re

ca
st

in
g 

2-
1 

P
ro

ce
du

re
s 

of
 p

ow
er

 d
em

an
d 

fo
re

ca
st

in
g

S
tu

dy
 s

oc
ia

l e
co

no
m

ic
 s

tra
te

gi
es

Th
e 

de
ta

ils
 a

re
 

as
 fo

llo
w

s;
 

2.
M

et
ho

do
lo

gy
 o

f P
ow

er
 D

em
an

d 
Fo

re
ca

st
in

g

24

2-
2 

 S
tu

dy
 s

oc
ia

l e
co

no
m

ic
 s

tra
te

gi
es

D
oc

um
en

ts
O

rg
an

iz
at

io
ns

G
D

P 
gr

ow
th

 ra
te

s
Pe

rio
ds

V
is

io
n

20
20

20
N

ig
er

ia
n

G
ov

er
nm

en
t

13
%

pe
ry

ea
r

20
15

-2
02

0

G
D
P
ou
tlo
ok

fr
om

20
15

to
20
20

FM
BN

P
5
%

6
%
/y
ea
r

20
15
-2
02
0

N
ig

er
ia

ec
on

om
ic

ou
tlo

ok
20

15
A

fD
B

7
%

pe
r

ye
ar

ex
cl

ud
in

g
oi

l
se

ct
or

20
15

-2
02

0

Ec
on

om
ic

ou
tlo

ok
A

pr
il

20
15

IM
F

6
%

pe
r

ye
ar

ex
cl

ud
in

g
oi

l
se

ct
or

20
15

-2
02

0

Fr
om

In
fo
rm

at
io
n
an
d
Da

ta

TC
N

M
ul

ti 
Ye

ar
 T

ar
iff

 O
rd

er
 (E

xc
el

 s
he

et
 o

f F
in

an
ci

al
 m

od
el

 3
11

22
01

4)
 

TC
N

En
er
gy

Ge
ne

ra
te
d
an
d
En
er
gy

Co
ns
um

pt
io
n
Fr
om

20
05

20
14

TC
N

E
ne

rg
y 

C
on

su
m

pt
io

n 
(S

al
es

 a
nd

 D
-lo

ss
) b

y 
re

gi
on

 fr
om

 2
00

5 
to

 2
01

4

TC
N

PH
CN

An
nu

al
re
po

rt
20

11
an
d
20

12

TC
N

N
at
io
na
lL
oa
d
De

m
an
d
St
ud

y
&
N
at
io
na
lE
ne

rg
y
De

ve
lo
pm

en
tp

ro
je
ct

N
ER

C
M
YT
O
Di
st
rib

ut
io
n
by

Co
m
pa
ny

fr
om

20
15

to
20

18

(1
)D

at
a 

co
lle

ct
io

n

AA5  Record of Other Study and Activity

A-5-16



25

(2
)

S
oc

ia
l a

nd
 e

co
no

m
ic

 in
di

ca
to

rs
 a

re
 fo

re
ca

st
ed

In
di

ca
to

rs
Fo

re
ca

st

Po
pu

la
tio

n
Po

pu
la

tio
n 

gr
ow

th
 r

at
es

 a
re

 g
iv

en
.

Po
pu

la
tio

n 
by

 a
re

a
U

rb
an

 a
nd

 R
ur

al
 a

re
a

N
um

be
r 

of
 H

ou
se

ho
ld

Po
pu

la
tio

n 
/ 

Pe
rs

on
 p

er
 h

ou
se

ho
ld

.

N
om

in
al

 G
D

P 
Re

al
 G

D
P 

* 
G

D
P 

de
fla

to
r 

Re
al

 G
D

P
G

D
P 

gr
ow

th
 r

at
es

 a
re

 g
iv

en
.

G
D

P 
by

 s
ec

to
r

Ag
ric

ul
tu

re
, I

nd
us

tr
y,

 C
om

m
er

ci
al

 s
er

vi
ce

, P
ub

lic
 s

er
vi

ce
 

Tr
an

sp
or

ta
tio

n 
se

ct
or

s 

D
ef

la
to

r
In

fla
tio

n 
ra

te
s 

ar
e 

gi
ve

n

Ex
ch

an
ge

 r
at

e 
(t

o 
U

S$
)

Es
tim

at
ed

 b
y 

th
e 

eq
ua

tio
n 

of
 ‘D

ef
la

to
r 

-
U

SA
 in

fla
tio

n 
ra

te
’ 

Cr
ud

e 
oi

l p
ric

e
Re

fe
r 

to
 w

el
l k

no
w

n 
pe

rs
on

s’
 o

pi
ni

on

In
co

m
e 

pe
r 

ca
pi

ta
G

D
P 

/ 
po

pu
la

tio
n 

G
D

P 
pe

r 
ca

pi
ta

N
om

in
al

 G
D

P 
(U

SD
) 

/ 
po

pu
la

tio
n

B
lu

e
ar

e 
E

xo
ge

no
us

 v
ar

ia
bl

es
 

26

(3
)

O
rg

an
iz

at
io

ns
 fo

r I
nt

er
na

tio
na

l d
at

a 
co

lle
ct

io
n

O
rg

an
iz

at
io

n
U

ni
fo

rm
 R

es
ou

rc
e 

L
oc

at
or

 (U
R

L
)

W
or

ld
 b

an
k 

co
un

tr
y

D
at

ab
as

e

ht
tp

://
da

ta
.w

or
ld

ba
nk

.o
rg

/c
ou

nt
ry

Ec
on

om
y,

 E
ne

rg
y 

an
d 

El
ec

tr
ic

ity
 S

up
pl

y 
an

d 
de

m
an

d 
da

ta

IM
F 

ec
on

om
ic

 
da

ta
ht

tp
://

el
ib

ra
ry

-d
at

a.
im

f.o
rg

/F
in

dD
at

aR
ep

or
ts

.a
sp

x?
d=

33
06

1&
e=

16
93

93
G

D
P,

 E
xc

ha
ng

e
ra

te
, P

ric
e 

in
de

x,
 E

xp
or

t/I
m

po
rt

 a
nd

 In
te

re
st

 ra
te

IE
A 

co
un

tr
y 

da
ta

ba
se

ht
tp

://
w

w
w

.ie
a.

or
g/

co
un

tri
es

/
En

er
gy

 s
up

pl
y 

an
d 

de
m

an
d 

ba
la

nc
es

fo
r m

an
y 

ye
ar

s

U
N

  E
ne

rg
y 

ye
ar

bo
ok

ht
tp

s:
//u

ns
ta

ts
.u

n.
or

g/
un

sd
/e

ne
rg

y/
de

fa
ul

t.h
tm

St
at

is
tic

 d
iv

is
io

n

O
PE

C
H

om
e 

pa
ge

ht
tp

://
w

w
w

.o
pe

c.
or

g/
op

ec
_w

eb
/e

n/
in

de
x.

ht
m

O
il 

pr
ic

e 
ou

tlo
ok

En
er

gy
In

fo
rm

at
io

n
A

ge
nc

y 
U

SA

ht
tp

://
w

w
w

.e
ia

.g
ov

/
C

ou
nt

ry
 d

at
ab

as
e

27

Fr
om

In
fo
rm

at
io
n
an
d
Da

ta

1
W
B

Po
w
er

co
ns
um

pt
io
n
pe

rc
ap
ita

an
d
GD

P
pe

rc
ap
ita

of
th
e
se
le
ct
ed

co
un

tr
ie
s

2
W
B

E
xc

ha
ng

e 
ra

te
 a

nd
 G

D
P 

of
 N

ig
er

ia
 

3
BP

Cr
ud

e
oi
lp
ric
e
of

W
TI
an
d
Br
en

t

4
IE
A

Ac
tu
al
po

w
er

de
m
an
d
by

se
ct
or

of
N
ig
er
ia

(A
sr
ec
or
de

d
da
ta
)

5
U
N

Po
pu

la
tio

n
fo
re
ca
st
of

N
ig
er
ia
by

U
N
,P
op

ul
at
io
n
Di
vi
sio

n

6
Af
DB

N
ig
er
ia
Ec
on

om
ic
ou

tlo
ok

20
15

7
Af
DB

Gl
ob

al
Va
lu
e
Ch

ai
n
De

ve
lo
pm

en
t

an
d
St
ru
ct
ur
al
Tr
an
sf
or
m
at
io
n
in
N
ig
er
ia

(4
)

Co
lle

ct
ed

 d
at

a 
fr

om
 w

or
ld

 w
id

e 
da

ta
ba

se

(1
)

P
op

ul
at

io
n 

fo
re

ca
st

s

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

20
40

20
45

C
ou

nt
ry

12
2,

90
0 

13
9,

60
0

15
9,

70
0 

18
3,

50
0 

21
0,

10
0

23
9,

30
0 

27
0,

90
0 

30
4,

40
0 

33
9,

50
0 

37
6,

00
0 

U
rb

an
52

,0
00

 
63

,9
00

 
78

,3
00

 
95

,6
00

11
5,

60
0 

13
8,

60
0 

16
4,

70
0 

19
3,

50
0 

22
5,

00
0 

26
8,

00
0 

R
ur

al
 

70
,8

00
 

75
,7

00
 

81
,4

00
 

87
,9

00
 

94
,5

00
 1

00
,7

00
 1

06
,2

00
 1

10
,9

00
 1

14
,5

00
 1

08
,0

00
 

U
rb

an
 sh

ar
e 

42
 

46
 

49
 

52
 

55
 

58
 

61
 

64
 

66
 

71
 

R
ur

al
 sh

ar
e 

58
 

54
 

51
 

48
 

45
 

42
 

39
 

36
 

34
 

29
 

S
ou

rc
e 

: U
N

 p
op

ul
at

io
n 

st
ud

y,
   

   
 O

rig
in

al
 : 

N
ig

er
ia

 p
op

ul
at

io
n 

co
m

m
is

si
on

 

28
B

an
gl

ad
es

h
N

ig
er

ia

2-
3 

 S
oc

ia
l &

 E
co

no
m

ic
 d

at
a 

fo
re

ca
st

in
g

AA5  Record of Other Study and Activity

A-5-17



29

G
D

P 
ite

m
s

G
D

E
 it

em
s

A
gr

ic
ul

tu
re

In
du

st
ry

(M
an

uf
ac

tu
rin

g)
(O

il 
&

 G
as

)
S

er
vi

ce
s

G
D

P 
= 

A
G

 +
 IN

 +
 S

V
(IN

 =
 M

F 
+O

G
 )

A
G

IN M
F

O
G

S
V

P
riv

at
e 

co
ns

um
pt

io
n

G
ov

er
nm

en
t c

on
su

m
pt

io
n

C
ap

ita
l F

or
m

at
io

n 
E

xp
or

t  
   

Im
po

rt
S

to
ck

 in
cr

ea
se

G
D

E
=P

C
+G

C
+C

F+
E

X
-IM

+S
K

P
C

G
C

C
F

E
X IM S
K

(2
)

G
D

P 
an

d 
G

D
E

G
D

P 
( G

ro
ss

 D
om

es
tic

 P
ro

du
ct

)
G

D
E

 ( 
G

ro
ss

 D
om

es
tic

 E
xp

en
di

tu
re

)

G
D

P 
= 

G
D

E

30

(3
)N

om
in

al
 G

D
P 

an
d 

R
ea

l G
D

P

Th
e 

fo
llo

w
in

g 
da

ta
 a

re
 re

al
 a

nd
 n

om
in

al
 G

D
P

 o
f N

ig
er

ia

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

N
-G

D
P

8,
70

0 
11

,7
00

 
14

,7
00

 
18

,7
00

 
20

,9
00

 
24

,7
00

 
25

,2
00

 
55

,5
00

R-
G

D
P

10
,6

00
 

14
,2

00
 

14
,7

00
 

15
,9

00
 

17
,0

00
 

18
,1

00
 

19
,3

00
 

20
,7

00
 

D
ef

la
tio

n
82

 
82

 
10

0
11

7 
12

3 
13

6 
13

1 
26

8 

N
om

in
al

 d
at

a 
20

05
   

 
 2

00
6 

  
  2

00
7 

   
  2

00
8 

   
  2

00
9 

   
  2

01
0 

   
V 0

5*
P 0

5, 
   

V 0
6*

P 0
6, 

  V
07

*P
07

,  
 V

08
*P

08
V 0

9*
P 0

9, 
  V

10
*P

10
R

ea
l d

at
a

20
05

   
 

 2
00

6 
  

  2
00

7 
   

  2
00

8 
   

  2
00

9 
   

  2
01

0
V 0

5*
P 0

5, 
   

V 0
6*

P 0
5, 

  V
07

*P
05

,  
 V

08
*P

05
V 0

9*
P 0

5, 
  V

10
*P

05

B
illi

on
 N

G
N

31

2-
4 

 S
ec

to
r a

ct
iv

ity
 fo

re
ca

st
in

g

S
ec

to
r g

ro
w

th
 ra

te
 =

 E
la

st
ic

ity
 * 

G
D

P 
gr

ow
th

 ra
te

(1
)E

la
st

ic
ity

 a
pp

ro
ac

h

20
10

20
15

20
20

20
25

20
30

20
35

20
40

Re
al 

GD
P 

Re
al 

at
 20

05
pr

ice
Bil

lio
n N

GN
20

,68
2

26
,17

8
33

,39
6

44
,69

2
61

,23
2

83
,89

3
11

4,9
41

   
Gr

ow
th

 ra
te

G%
7.0

3.0
6.0

6.0
6.5

6.5
6.5

Re
al

 G
DP

Ag
ric

ult
ur

e
Bil

lio
n N

GN
8,4

46
10

,20
9

11
,61

3
13

,99
5

17
,07

6
20

,72
0

25
,01

5
In

du
str

y
Bil

lio
n N

GN
5,1

19
5,2

36
6,5

91
9,1

61
13

,03
9

18
,45

5
25

,99
0

Se
rvi

ce
s

Bil
lio

n N
GN

7,1
17

10
,73

3
15

,19
2

21
,53

5
31

,11
8

44
,71

8
63

,93
6

GD
P

Bil
lio

n N
GN

20
,68

2
26

,17
8

33
,39

6
44

,69
2

61
,23

2
83

,89
3

11
4,9

41
Gr

ow
th

 ra
te

Ag
ric

ult
ur

e
%

4.7
9

0.4
3.6

3.6
3.9

3.9
3.9

In
du

str
y

%
9.0

3
(1

.9)
6.6

6.6
7.2

7.2
7.2

Se
rvi

ce
s

%
8.2

6
8.2

7.2
6.9

7.5
7.5

7.5
GD

P
%

7.0
0

3.0
6.0

6.0
6.5

6.5
6.5

Ag
ric

ult
ur

e
Ela

sti
cit

y t
o G

DP
a.n

.
0.8

5
0.4

8
0.

60
0.

60
0.

60
0.

60
0.

60
In

du
str

y
Ela

sti
cit

y t
o G

DP
a.n

.
0.7

0
2.0

0
1.

10
1.

10
1.

10
1.

10
1.

10
Se

rvi
ce

s
Ela

sti
cit

y t
o G

DP
a.n

.
1.4

2
2.3

8
1.

20
1.

15
1.

15
1.

15
1.

15
GD

P (
FC

)
Ela

sti
cit

y t
o G

DP
a.n

.
1.0

0
1.0

0
1.

00
1.

00
1.

00
1.

00
1.

00

32

(2
)

Re
gr

es
si

on
 a

na
ly

si
s 

fo
r 

se
ct

or
al

 G
D

P

Ec
on

om
ic

 e
qu

at
io

ns
 b

y 
ec

on
om

ic
 t

he
or

y 
  

Ag
ric

ul
tu

re
. F

or
es

tr
y.

&
 F

is
he

ry
  =

 f
(G

D
P,

 G
D

P/
Po

p)

M
an

uf
ac

tu
rin

g 
&

 C
on

st
ru

ct
io

n 
=

 f
(I

nv
es

tm
en

t,
 E

xp
or

t)

Tr
an

sp
or

ta
tio

n 
=

 f
( 

G
D

P,
 u

rb
an

 p
op

ul
at

io
n)

  
  
  

Co
m

m
er

ci
al

. B
an

ki
ng

, S
er

vi
ce

 =
 f

(G
D

P)
 

Pu
bl

ic
 s

er
vi

ce
 =

 f
( 

G
D

P)

AA5  Record of Other Study and Activity

A-5-18



33

(3
)

Fo
re

ig
n

ex
ch

an
ge

ra
te

N
G

N
pe

r
U

S
do

lla
r

is
ca

lc
ul

at
ed

fr
om

20
16

to
20

40
.

N
G

N
is

m
ov

ed
in

pr
op

or
tio

n
w

ith
th

e
di

ffe
re

nc
e

be
tw

ee
n

U
S

in
fla

tio
n

an
d

N
ig

er
ia

in
fla

tio
n.

N
t

=
N

t-
1

1+
(N

ig
er

ia
in

fl
at

io
n

ra
te

U
S

in
fl

at
io

n
ra

te

Fo
re

ig
n 

ex
ch

an
ge

 d
ef

in
iti

on
 fa

ct
or

s

a.
In

fla
tio

n 
ra

te
 b

et
w

ee
n 

N
ig

er
ia

 a
nd

 U
S

A
b.

Tr
ad

e 
ba

la
nc

e 
(E

xp
or

t –
Im

po
rt)

 o
f N

ig
er

ia
c.

In
te

re
st

 ra
te

  b
et

w
ee

n 
N

ig
er

ia
 a

nd
 U

S
A

d.
E

co
no

m
ic

 b
as

ic
 fa

ct
or

s 
( A

ge
 o

f L
ab

or
 fo

rc
e,

In
fra

st
ru

ct
ur

e,
 M

ar
ke

t p
ot

en
tia

l a
nd

 P
ol

iti
ca

l s
ta

bi
lit

y)

34

(4
)

P
ow

er
 ra

tio
 in

 fi
na

l e
ne

rg
y 

co
ns

um
pt

io
n

19
80

19
90

20
00

20
09

20
12

N
ig

er
ia

0.
9

1.
1

1.
0

1.
5

2.
0

U
SA

13
.3

17
.5

19
.5

21
.4

Ja
pa

n
19

.0
21

.5
23

.5
25

.6
Af

ric
a

(A
ve

ra
ge

)
14

.9
17

.7
19

.9
20

.8
As

ia
(A

ve
ra

ge
)

11
.7

14
.0

18
.4

21
.7

Po
w

er
en

er
gy

40
5

67
7

74
3

15
40

2,
16

4
Fi

na
le

ne
rg

y
45

,9
00

59
,0

00
78

,0
00

10
0,

00
0

11
6,

00
0

kt
oe

N
ot

e:
 In

cl
ud

e 
W

oo
ds

 &
 C

ha
rc

oa
l, 

   
   

 1
kW

h 
= 

86
0 

kc
al

 

N
ig

er
ia

 p
ow

er
 a

nd
 fi

na
l e

ne
rg

y

%

P
ow

er
 ra

tio
 =

 P
ow

er
 (t

oe
) /

 fi
na

l c
on

su
m

pt
io

n 
(to

e)

S
ou

rc
e 

: I
E

A 
da

ta

35

(5
)E

ne
rg

y 
pr

ic
e 

fo
re

ca
st

in
g

E
ne

rg
y

Fo
rm

ul
a 

 (A
s

of
 A

pr
il 

20
16

)
C

ru
de

 o
il 

pr
ic

e 
W

es
t T

ex
as

 In
te

rm
ed

ia
te

 ($
/ b

bl
)  

W
TI

 (t
) =

  W
TI

 (t
-1

) *
 (1

+ 
U

S
A 

In
fla

tio
n 

ra
te

)
In

fla
tio

n 
ra

te
 =

 1
.5

%
 

2.
0%

B
re

nt
 p

ric
e 

is
 n

ea
rly

 e
qu

al
 to

 W
TI

 p
ric

e.
 

N
at

ur
al

 g
as

 
O

n 
sh

or
e 

pr
od

uc
tio

n 
co

st
  1

~2
$/

m
m

B
tu

O
ff 

sh
or

e 
pr

od
uc

tio
n 

co
st

   
5~

7 
   

$/
m

m
B

tu
(s

ha
llo

w
)

O
ff

sh
or

e 
pr

od
uc

tio
n 

co
st

   
8~

10
$/

m
m

B
tu

(d
ee

p)
P

ip
el

in
e

co
st

  =
 1

~5
$/

m
m

B
tu

LN
G

LN
G

 p
ric

e 
 ($

/ m
m

B
tu

)
W

TI
 ($

/b
bl

) /
 6

 
E

x:
   

W
TI

 =
 6

0 
$/

bb
l

LN
G

 =
 6

0 
/ 6

= 
10

 m
m

B
tu

C
oa

l
Im

po
rt 

co
al

  (
58

00
 –

60
00

kc
al

 /k
g 

fro
m

 A
us

tra
lia

) 
= 

  S
et

 v
al

ue
 o

f W
TI

 ($
/b

bl
)

E
x:

   
W

TI
 =

 6
0 

$/
bb

l
Im

po
rt 

co
al

 =
 6

0 
$/

to
n 

N
ot

e 
:  

Th
e 

ab
ov

e 
fo

rm
ul

a 
is

 ro
ug

h 
gu

id
el

in
e 

ex
pr

es
si

on
s.

  
LN

G
 p

ric
e 

fo
rm

ul
a 

is
 c

al
le

d 
as

 “J
-c

ur
ve

” o
r “

S
-c

ur
ve

”. 

36

O
rg
an
iza

tio
n

Pu
bl
ic
at
io
n

La
te
st

ve
rs
io
n

In
te
rn
at
io
na
lE
ne

rg
y
Ag

en
cy

(IE
A)

W
or
ld
En
er
gy

O
ut
lo
ok

W
EO

)
20

15
ve
rs
io
n

O
rg
an
iza

tio
n
of

th
e

Pe
tr
ol
eu

m
Ex
po

rt
in
g

Co
un

tr
ie
s(
O
PE
C)

W
or
ld
O
il
O
ut
lo
ok

20
14

ve
rs
io
n

En
er
gy

In
fo
rm

at
io
n
Ag

en
cy

(E
IA
,U

SA
)

In
te
rn
at
io
na
lE
ne

rg
y

O
ut
lo
ok

20
14

ve
rs
io
n

Th
e
In
st
itu

te
of

En
er
gy

Ec
on

om
ic
s,
Ja
pa
n(
IE
EJ
)

As
ia
/W

or
ld
En
er
gy

O
ut
lo
ok

20
15

ve
rs
io
n

< 
O

rg
an

iz
at

io
ns

 fo
r C

ru
de

 o
il 

pr
ic

e 
fo

re
ca

st
s 

>

AA5  Record of Other Study and Activity

A-5-19



37

(6
)

W
ith

ou
t

co
ns

tr
ai

n
de

m
an

d
(P

ot
en

tia
ld

em
an

d)

Th
e

ex
pr

es
si

on
fo

r
ca

lc
ul

at
in

g
th

e
w

ith
ou

t
co

ns
tr

ai
n

po
w

er
de

m
an

d
is

de
fin

ed
as

fo
llo

w
s;

W
ith

ou
t

co
ns

tr
ai

n
po

w
er

de
m

an
d

=
St

at
is

tic
al

po
w

er
co

ns
um

pt
io

n
+

Po
w

er
sh

ed
di

ng
an

d
pe

ak
cu

t
=

St
at

is
tic

al
po

w
er

co
ns

um
pt

io
n

*
(1

+
%

)

%
:

Po
te

nt
ia

lf
ac

to
r

:
Po

w
er

sh
ed

di
ng

an
d

pe
ak

cu
t

ar
e

ta
rg

et
ed

.

R
ec

or
de

d 
da

ta
: S

ta
tis

tic
al

 p
ow

er
 c

on
su

m
pt

io
n 

C
om

pu
te

d 
da

ta
 : 

 W
ith

ou
t c

on
st

ra
in

  

38

Po
w

er
fr

om
H

yd
ro

Po
w

er
fr

om
C

oa
l

Po
w

er
fr

om
O

il
Po

w
er

fr
om

N
at

ur
al

ga
s

Po
w

er
fr

om
R

en
ew

ab
le

en
er

gy
Po

w
er

 fr
om

 N
uc

le
ar

C
oa

l
Pe

tr
ol

eu
m

&
C

ru
de

oi
l

N
at

ur
al

G
as

&
LN

G
H

yd
ro

po
w

er
N

uc
le

ar
O

th
er

Po
w

er
C

oa
l

C
ok

e
Pe

tr
ol

eu
m

N
at

ur
al

ga
s

W
oo

d
&

C
ha

rc
oa

l

Fi
na

l e
ne

rg
y 

co
ns

um
pt

io
n 

in
 a

ll 
se

ct
or

s

Po
w

er
 s

up
pl

y

Pr
im

ar
y 

En
er

gy
 S

up
pl

y

(7
)F

in
al

 e
ne

rg
y 

an
d 

P
rim

ar
y 

en
er

gy
 b

al
an

ce

39

EX
2-

1
Ca

n 
yo

u 
fil

l t
he

 fo
llo

w
in

g 
ta

bl
e.

 Y
ou

 a
re

 e
xp

ec
te

d 
to

 
en

te
r 

th
e 

po
w

er
 c

on
su

m
pt

io
n 

by
 s

ec
to

r 
an

d 
ca

lc
ul

at
e 

th
e 

sh
ar

es
.

(8
)E

xe
rc

is
e 

se
ct

or
al

 p
ow

er
 c

on
su

m
pt

io
n 

sh
ar

es

20
05

20
14

20
05

20
14

G
W

h
G

W
h

%
%

R
es

id
en

tia
l

10
,3

02
14

,8
21

45
.0

51
.8

In
du

st
ry

2,
11

9
4,

05
8

9.
3

14
.2

C
om

m
er

ci
al

4,
75

4
6,

75
1

20
.8

23
.6

LN
G

11
1

24
4

0.
5

0.
9

Pu
bl

ic
 u

se
67

3
93

4
2.

9
3.

3
T/

D
 lo

ss
4,

91
4

1,
81

4
21

.5
6.

3
Su

pp
ly

 to
ta

l
22

,8
73

28
,6

22
10

0.
0

10
0.

0

Po
w

er
 C

on
su

m
pt

io
n

Sh
ar

es

T/
D

 lo
ss

T 
lo

ss

40

E
X

2-
2

C
an

 y
ou

 fi
ll 

th
e 

fo
llo

w
in

g 
ta

bl
e.

 Y
ou

 a
re

 e
xp

ec
te

d 
to

 
en

te
r t

he
 a

ct
ua

l d
at

a 
an

d 
su

ita
bl

e 
ex

pr
es

si
on

s 
in

 th
e 

ta
bl

e.
 

(R
ef

er
 to

 N
ig

er
ia

 E
X

2-
2 

in
 E

X
C

E
L 

sh
ee

t )

Un
it

200
4

201
4

201
5

201
6

201
7

201
8

201
9

202
0

202
1

202
2

GD
P f

ore
cas

tin g
  (r

eal
 at 

200
5 )

Bill
ion

 NG
N

14,
215

25,
425

27,
205

29,
109

31,
147

33,
327

35,
660

38,
156

40,
827

43,
685

    
Fut

ure
 gr

ow
th 

rate
%

6.0
7.0

7.0
7.0

7.0
7.0

7.0
7.0

7.0

Pow
er g

ene
rat

ion
 (W

itho
ut 

con
stra

in)
GW

h
23,

630
45,

728
49,

377
53,

317
57,

572
62,

166
67,

127
72,

483
78,

267
84,

512
    

Fut
ure

 gr
ow

th 
rate

%
6.8

8.0
8.0

8.0
8.0

8.0
8.0

8.0
8.0

Ela
stic

ity 
to 

GD
P

1.1
4

1.1
4

1.1
4

1.1
4

1.1
4

1.1
4

1.1
4

1.1
4

1.1
4

 Ac
tua

l va
lue

For
eca

st

(9
)E

xe
rc

is
e 

po
w

er
 d

em
an

d 
fo

re
ca

st

AA5  Record of Other Study and Activity

A-5-20



41

(1
)L

in
ea

r f
un

ct
io

n
E

co
no

m
ic

 a
ct

iv
iti

es
 a

re
 s

ho
w

n 
by

 s
ev

er
al

 k
in

ds
 o

f
eq

ua
tio

ns
. T

he
 fo

llo
w

in
g 

ar
e 

ty
pi

ca
l e

qu
at

io
ns

Y
=a

*X
 +

b 
   

   
a

: m
ar

gi
na

l r
at

io

In
co

m
e

El
ec

tr
ic

ity
 c

on
su

m
pt

io
n

3-
1

Ty
pi

ca
l e

qu
at

io
ns

 fo
r e

ne
rg

y 
de

m
an

d 
fo

re
ca

st
in

g

3.
Ec

on
om

ic
 E

qu
at

io
ns

 f
or

 D
em

an
d 

Fo
re

ca
st

in
g

42

(2
)P

ow
er

ed
 fu

nc
tio

n

Y
=b

*X
a

is
 th
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b.

In
 th

e 
ab

ov
e 

eq
ua

tio
n,

 “a
” i

s 
“Y
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 d
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is

 e
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h
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 o
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 D
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r
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r

G
D

P 
of

 In
du

st
ry

 s
ec

to
r

Tr
an

sp
or

ta
tio

n 
se

ct
or

 
Fr

ei
gh

t t
ra
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r t
ra
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f p
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 b
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ck

 a
pp

ro
ac

h

S
to

ck
 a

pp
ro

ac
h 

is
 fr

eq
ue

nt
ly

 u
se

d 
fo

r t
ra
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 d
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 d
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r o
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 p
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d 
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 d
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 p
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 p
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 c
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 d
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 p
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ra
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 c
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 f
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 D
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at
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=
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+
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 C
P

I)

+
c*

lo
g(

K
er

os
en

e 
de

m
an

d 
-1

) +
 d
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 b
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 b
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e.

C
on

su
m

pt
io

n 
= 

a*
 in

co
m

e 
+b

   
  a

 >
0 

G
as

ol
in

e 
co

ns
um

pt
io

n 
= 

a*
 n

um
be

r o
f c
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 p
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P
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 c
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 c
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” c
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r c

od
e 

na
m

e 
of

 th
e 

va
ria

bl
e.

  C
od

e 
na

m
e

sh
ou

ld
 b
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 d
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t b
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A-6 Counterpart Program in Japan 
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A-6  Counterpart Program in Japan 

1. Objective 

One of the main purposes of this counterpart program is to raise awareness of the master plan widely 

among relevant government agencies in Japan and Japanese companies (plant, electric equipment 

manufacturers, general trading companies, etc.) respectively to exchange information and opinions. 

Also provide opportunities for counterparts from the Government of Nigeria and relevant 

organizations to introduce Japanese electricity policy and system.  

2．Participants 

# Name 
Ministry or 

Company 

Title 

(English) 

1 Mr. Ojo Stephen Olajide FMPWH Director, Finance & Accounts 

2 Mr. Ayodele Ademola FMPWH Asst Director, Planning & Research 

3 Mr. (Dr.) S.A. Owolabi FMPWH Chief Engineer, Energy Resources 

4 Mr. (Engr.) Eneh Kingsley FMPWH Chief Engineer, Energy Resources 

5 Mr. (Engr.) P.E. Okpanefe FMPWH Chief Engineer, Transmission Dept. 

6 Mr. (Engr.) Ogunfeyimi G.J. FMPWH PTO, Distribution Dept. 

7 Mr. (Engr.) S.B. Ayangeaor FMPWH Asst Chief Engineer, Renewable & Rural 

8 Mr. (Engr.) Shehu Abba Aliyu TCN General Manager, System Planning & Development 

9 Mr. (Engr.) Sunday Obi NERC Chief Engineer 

10 Mr. (Engr.) Olayande J. Sunday ECN Director, Energy planning 

- Mr. Gabriel Agidani JICA Nigeria office Consultant, Infrastructure Development 

3．Time Schedule and Activities 

The Table below provides the schedule of counterpart program in Japan. This program was held from 

13th to 25th January 2019. 

Schedule of Counterpart Program in Japan (draft) 

Jan. Day Content Time Activity Destination Place 

13 Sun. Travel 13:25～ Departing Nigeria (ET0910, ET0672) - － 

14 Mon. Travel 19:20 Arrive in Tokyo - Tokyo 

15 Tue. 

Courtesy 

visit 

 

Lecture 

08:45～09:30 

10:00～11:00 

 

13:00～14:00 

 

14:00～15:00 

14:00～18:00 

- Guidance 

- Courtesy call to Embassy of Nigeria 

to Japan (under adjustment) 

- Courtesy call to JICA HQ (under 

adjustment) 

- Meeting with JICA 

- Discussion (MD) 

Embassy in Tokyo, 

JICA Ichigaya, 

etc. 

Tokyo 

16 Wed. Study visit 
07:30～09:30 

10:00～12:30 

- Travel 

- Visit to Japanese manufacturer 

Manufacturer of 

Conductor 
Tokyo 
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Jan. Day Content Time Activity Destination Place 

 

 

 

13:30～15:30 

16:30～17:30 

(Conductor)  

(Introduction) 

- Guidance, Lecture, Q&A] 

- Travel 

- Discussion (MD) @Yachiyo 

17 Thu. 

Discussion, 

Seminar, 

Travel 

09:30～11:00 

 

13:00～15:30 

 

 

15:30～20:00 

- Discussion & Signing of MD 

@Yachiyo 

- Seminar (presentation on master 

plan, Q&A, exchange of opinions with 

people in industrial sector) 

- Travel 

Tokyo Himeji 

18 Fri. 
Travel, 

Lecture 

08:10 ~10:00 

10:00 ~14:00  

14:00～15:30 

 

15:30～17:00 

- MHPS Takasago Plant 

- Travel 

- Electric power in Japan 

(Lecture/Q&A) 

- Central Control Center 

Gas Turbine 

Manufacturer, 

Kyushu Electric 

Power Co., INC 

Fukuoka 

19 Sat. Visit  - Observation of Urban Development Hakata city Fukuoka 

20 Sun. Visit  Observation of Urban Development Hakata city Fukuoka 

21 Mon. 
Study visit 

Travel, 

10:00 ~12:00 

 

14:30～16:00 

16:00～17:30 

- Pumped-storage hydroelectricity 

power plant 

- Hydroelectric power plant 

- Travel 

Kyushu Electric 

Power Co., INC 
Beppu 

22 Tue. Study visit 

10:30～12:00 

14:30～16:00 

- LNG Thermal power plant 

- Substation (500kV) 

 

Kyushu Electric 

Power Co., INC Beppu 

23 Wed. 
Study visit, 

Travel 

09:00～10:30 

10:30～12:00 

 

12:00～19:00 

- Travel 

- Buzen Substation (High-capacity 

Energy-storage System) 

- Travel 

Kyushu Electric 

Power Co., INC Tokyo 

24 Thu. 
Reporting 

session 

09:00～11:00 

11:00～12:00 

 

14:00～15:00 

 

22:00～ 

- Prepare for Reporting 

- Reporting session of Counterpart 

Program 

- Japan’s Electricity Policy and System 

(Introduction) 

Depart Tokyo (EK0319, EK0785) 

Yachiyo Engineering － 

25 Fri. Travel ～15:15 Arrive in Nigeria  － 
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THE PROJECT FOR MASTER PLAN STUDY ON NATIONAL 

POWER SYSTEM DEVELOPMENT 

IN THE FEDERAL REPUBLIC OF NIGERIA 

TIME TABLE FOR SEMINAR  

ON POWER SECTOR IN THE FEDERAL 

REPUBLIC OF NIGERIA 

 

 

VENUE: CONFERENCE ROOM “FUJI”, TOKYO GREEN PALACE  

DATE: 17TH JANUARY, 2019 at 13:00 PM 

Time Event/Activity Action by 

13:00-13:15 Opening Remarks by Organizer 

Introduction of the Representatives from 

Nigeria 

JICA 

YEC 

13:15-13:20 Key Note Address by the Representative 

from Nigeria 

FMPWH 

13:20-13:25 Address by Embassy of the Federal 

Republic of Nigeria in Japan 

EOFRN 

13:25-14:35 Introduction of Development Plan in the 

Power Sector in Nigeria 

FMPWH,TCN 

13:25-13:50  Power Generation Development Plan FMPWH 

13:50-14:10  Transmission Network Development 

Plan 

TCN 

14:10-14:35  Encouraging Private Investment in the 

Power Sector in Nigeria 

FMPWH 

14:35-14:55 Question and Answer All 

14:55-15:00 Closing Remarks by the Representative 

from Nigeria 

FMPWH/ECN 

15:00-15:30 General discussion through one to one 

interaction 

Voluntary 

Participation 

Note: Seminar is conducted in English. An interpreter will be supplied for question and answer 

session. 
YEC:  Yachiyo Engineering Co., Ltd.  
EOFRN:  Embassy of the Federal Republic of Nigeria in Japan 
FMPWH:  Federal Ministry of Power, Works and Housing 
TCN:  Transmission Company of Nigeria 
ECN: Energy Commission of Nigeria 
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Record of Discussion 

Project The Project for Master Plan Study on National Power System Development in the 

Federal Republic of Nigeria (Seminar in Japan) 

Venue Tokyo Green Palace 

Date 17 January 2019, 13:00～15:30 

 
【Contents】 

Main objective of the Seminar in Japan is to raise awareness of the result of master plan for Nigerian power 

system development widely among relevant Japanese companies of the industrial sector (plant, electric equipment 

manufacturers, general trading companies, etc.) to provide message what the Nigerian Power Sector expects from 

them. Contents of Question and Answer session are below. 

 

Q1 In Nigeria, generation capacity is 7,600MW and I assume transmission capacity is about 5,100MW. When 

Transmission capacity become same value as Generation? And how about distribution? 

 

A1 Before the end of next year, several on-going transmission projects would that additional capacity which are 

at the various stages of completion would have been completed to make the transmission wheeling capacity be 

the same with generation.    

 

Presently with the support of world bank, federal government of Nigeria have developed a project scheme call 

distribution expansion projects to strengthen and expand the distribution networks at 33kV and 11kV levels 

across the 11 discos regions, this is done to enable the distribution capacity match up with the available 

generation and also to utilize the stranded generation capacity. The procurement process have already started 

since last year with completion period 6 months. These projects when completed by end of last quarter of this 

year will provide the additional capacity to match up with the generation capacity. 

 

Q2 How the MP study will be implement?  

To show the seriousness of government to implement the MP this involves various stages of implementation 

these are; 

 

i) When the draft MP was submitted, the Minister of power works and housing has directed that the document be 

first review by all the stake holders in the Nigeria electricity supply industry (NESI) and come up with their 

comments. Thereafter, the comments of the stakeholders will make the ministry present a memo to the federal 

executive council for the MP document to form a potential policy document for the sector. 

 

ii) The ministry is in process of acquiring an office for master plan engineers and will be provided with 

equipment and necessary facility to periodically measure the level of implementation and review of the 

documents as may be required in line with other government policy for the sector. 
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【Contents】 

Q3-1 In the slide 42 of the presentation, what would be the sources of the budget of USD 1,381million for 330kV 

to be able to achieve level of grid expansion proposed in the master plan TCN grid configuration, thus this 

include JICA, AfDB and world bank funding have been taking into consideration?  

 

Q3-2 If the transmission losses is high, is there any penalty for this? 

 

A3-1 The budget estimation is what required to complete all on-going projects that are required to achieve n-1 

criteria and grid expansion to the year 2020. This included federal government fund and all development partners 

like JICA, AfDB and World Bank. 

 

A3-2 In the MYTO regime, there is penalty for contravene the market rules, most especially the losses on the 

transmission lines which specified loss of 8.05％, if the losses is above this, the system operator will fine for 

transmitting above this limit. In another way round, if the system operator can minimize the losses below the 

8.05%, the operator will be incentivize and rewarded accordingly.  

Whenever a violation of the Commission’s Codes, regulations etc is established, the Commissioners determines 

the amount of fine to be meted out to the relevant licensee. In some cases Nice is issued to the affected licensee 

asking for explanation and reasons  why the licensee should not be fine, 

 

Q4 What is the relation between TCN and DISCO? 

TCN is transmission company of Nigeria and DISCO is distribution company. TCN operate 330kV, 132kV and 

transformers above 132/33kV. 
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