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B B BACKGROUND: Objective of the studyf{JKINGS

©)

To collect and collate relevant data required for modeling Nigeria
energy resources and infrastructures as input for MESSAGE
code.

To prepare this data for use in MESSAGE CODE.

To develop a robust energy models to meet Nigeria energy
demands.

To make intelligent analysis and provide useful recommendations
for energy security of Nigeria.

Ultimately to provide an informed guide to Nigerian energy crises.

To serve as reference for future studies in energy planning



Bl NIGERIA LONG TERM ENERGY PLAN [T
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. . BACKGROUND: Resources

Population: 1 81,562,05
6 inhabitants

Natural Gas

reserve:5.118trillionCu Total installed
M

Capacity: 11,1 65.40MwW

Crude oij reserve:

Carbon dioxide
37.7bbl|

emission:86.4mi”ion
Mt(2012est)

: Obsolete energy
Hydro: 14, 750MW facilities

Current available
capacity:
7,139.60.38MW.




. . BACKGROUND: Demane

Electricity demand projection per scenario(MW)..ECN IAEA

Scenario 2009 | 2010

015 | 2020 | 2025 | 2030

Reference growth | 4.052 | 7440
(7%)

24380 | 45490 | 79,7198 | 115,674

High growth (10%) | 405 | 8420

30236 | 63,363 | 103,859 | 196,875

Optimistic growth | 4.032 | 9.400
(11.3%)

36,124 | 76,124 | 145113 | 25124

Optimistic growth | 4,032 | 10,230
(13%)

41,133 | 88282 | 170901 | 315,113

10,230MW is the base year demand for this \
study.

This correspond to 14,76 1MW demand this
year 2016.

Peak generation as up 11t April 2016 is

\ 4368.5MW!! J
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B B BACKGROUND: Infrastructure  |()KINGS

Transmission
oltage = Minimum

level | Voltage kV Voltage KV
(pu) |
1B0KV | 3135(0.95) | 346.5 (1.05)
132kV_ | 1188 (0.9) 145.0 (1.098)
BKY | 31(0.94) 34.98 (1.06)
16KV | 152 (0.95) 16.8 (1.05)
11KV | 1045(095) | 11.65(1.05)

2 Capacity 132/33kV (MVA) 8,882
3 Number of 330kV Substations 28
4 Number of 132kV Substations 119
5 Total Number of 330kV circuits 60
6 Total Number of 132kV circuits 153
T Length of 330kV lines (kM) 5,650
8 Length of 132kV lines (kM) 6,687
9 National Control Centre 1
10 Supplementary National Control 1
Centre
1 Regional Control Centres 3



. . BACKGROUND: [nfrastructure

[Government own power plants with their capacities ]

Year Installed Capacity

S/N| Plant |Commissioned Fuel Type (MW)
1 | Kainji 1968 Hydro 760
2 | lebba 1986 Hydro 578
3 | Shiroro 1990 Hydro 600

4 Eghin 1985 Thermal Steam/NG, HPFO 1320
5 | Sapelel 1978 Thermal Gas Turbine/NG 720
6 | Sapelell 1981 Thermal Gas Turbine/NG 300
] ljora 1978 Thermal Gas Turbine/NG 60
B Delta 1975 Thermal Gas Turbine/NG 912
g Afam 1963 Thermal Gas Turbine/NG 711
10 Oji 1956 Coal 30
Total 5991




. BACKGROUND: [nfrastructure

Grid connected power plants

STATIONS AS OPERATED IN THE YEAR Z012( JANUARY - DECEMBER )
: A ks e AVERAGE | INSTALLED CAPACITY
POWER STATION FACTOR (Mw) | AVAILABILITY | (LESS DE-COMMISSIONED
' (Mw) ' UNITS) MW
PHCN - HYDRO STATIONS
.................... P TTTTOOI . ........ 02 . L. RS as e T
S R RN AN RED - e 0.72 | 414.42 s7s.a40 . .
SHIRORO 0.83 497 .46 S00.00
SUB TOTAL 0.62 1207.26 1938.40
FPHCN - THERMAL STATIONS
EGBIN STEAM 0.77 1022.56 1220.00
.............. g SRR A s e DT T L AO2REE L K ARERIO0
s e s AR A (ORI Y o o e 2T 26,2 POD.00 -
SAPELE SY o114 8 .52 720 .00
S GEREGU GRS ] T 0.6s ] [ 274.96 R S PN S
OLORUNSOGO | 0.69 214.39 5.00
e PHORUMEOEO L. . L R | B X - s SO v
SUB TOTAL 0.47 2064 .99 4375 .00
NIPP - THERMAL STATIONS
OLORUNSOGO 11 0D.66 49&6.20 750.00
s L ORUNSOSO M g s s
.......... -an v‘s‘“‘P.E..L.‘E“.N.".#.-.". CRAbAs s o.ss - r 2.8.26 ...;..4-....-'.....‘43.-.7.5;.064. L
SUB TOTAL 0.53 a%n9.20 162% 00
IPP - THERMAL STATIONS
RIVERS 1PP .20 5.2
o L — 0:29 2212
.................. e e+ ¢ e
e 020 1 33.08
AFAM VI (GAS) 0.93 &603.70
...................... e - o A
SUB TOTAL 0.6 1304.93 2017.00
‘GRAND TOTAL 0.55 5516.38 9955 40




. Technical and Econemical Data
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. . BACKGROUND: Technical Data

Energy supply and Economics
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B B BACKGROUND: Challenges

Not enough Data or too much unsorted data?
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l MESSAGE AS A TOOL FOR ENERGY e
OPTIMIZATION

MESSAGE

Model for Energy Supply System Alternatives and their
General Environmental Impacts

INPUT

Energy system
structure (including
vintage of plant and
equipment)

Base year energy

flows and prices
Energy demand
projections

Technology and
resource options &
their techno-economic
performance profiles
Tochnology innovations
Technical and policy
constraints
Environmental regulations
Market players

OUTPUT

Optimal energy strategies
Primary and final energy mix
Emissions and waste streams
Health and environmental
impacts (externalites)

Energy trade & market prices
Efficacy of environmental regulation
Resource use

Investment requirements

Import dependence

Land use

Effectiveness of DSM, taxes, etc




Base scenario is like a
foundation in a building on
which all floors are raised

Technically

BASE SCENARIO MODEL

. Is a set of basic assumptions that
are expected to result in the most
realistic outcome of a series of
events.
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B B EASE SCENARIO MOD

i |AEMS - MESSAGE Int_V2 NIGERIA adb

& Technology chain sel

Technologies

ect

Eis

£ JKINGS
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B B Base Scenario Demand curve

*7é Edit: demands.entry_data

100000

demands. entry_data

ymir

trns swe | constant growth ﬂ

— O

>

lm unit: [Mwyr x|
2m3  |10z3d
grrate 1.1300
o009 |00 |05 |00 (0S|
Referencesromth | 405 | 7440 | 14380 | 45490 (79798 | 115,674
M%)
T o Hishoonth (10%) 405 [8400 (3036 63363 103850 | 196875
e [TE75435 ‘l » T Optimistic rowth | 4052 [ 9400|3614 | 76,04 145113 {25124
aly [ =l araph type: [linear ¥ (“j%]
yrin=0)|_ymin=in | _yma=mas| Optimistic growth | 4052 | 1030 [41.133 | 88282 | 10901 (315113
(13%)




Tk |AEA - MESSAGE Int_VZ NIGE., X

Infeasible -» set "uge prezolver” ta no
to get infeazibility information

Running: optimization
User: unknown

Case study: NIGERIA

Scenario: multiple

P?‘é [N A |l ol PR Y e B NP o T —1
74 |AEA - MESSAGE Int_V2 NIGERIA >

LCazes Edit Sel

PROBLEM HAS MO PRIMAL FEASIELE SOLUTION

Done: optimization stopped with error

Case study: NIGERIA

Scenario: multiple
/

BASE SCENARIO MODEL

Steady line
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B P BASE SCENARIO MODEL-BACK STOP|f
TECHNOLOGY 2HINGS

Back-stop:Resources that is essentially unlimited, and
that need will cause the development of new
technologies to become cost effective
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B P BASE SCENARIO MODEL

T NIGERIA, ad: Graph 0 - 0
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NIGERIA LONG TERM ENERGY PLAN
USING MEGEEA ATOOL FOR




NPP SCENARIO

RESULT
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BB NPP SCENARIO

NPP CHAIN COST
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“7& MIGERIA, MPPScenario: Graph 2
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lEnforcing penalty for co, emission
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l l Result discussion & Conclusion

> This study has yielded a successful base scenario that takes accou
all the existing plants operating in Nigeria and depicted a closely. real
energy situation in the country.

> Introducing Nuclear Power Plant into the Nigerian energy Mix ap@ears
to overcome the acute energy scarcity characterised by the courtry.

> It became apparent that a huge reduction of green house emission 3
been achieved by limiting technologies with harmful environme
emissions using cleaner and cost effective energy sources.

> The country can also take advantage of available natural resourt
strengthen energy production alongside with viable energy sourt
determined in this studies.






