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EXECUTIVE SUMMARY

The highlights of the 2@B2ESP are as follows:

i 2024 Performance Review

Peak Load

Ghan® power system recorded coincident peak demand of %2 MW on Decemberl9, 2024.
This representsan increase a834MW (9.2%) over the2023 coincidentpeak The table below shows
the projected and actuatoincident peak demand f&@024 andthe contribution of domestic loads,

exports and VALCO to the results.

Loa@lassification

Ghana Pea&MW)

Difference (MW)

Projected 2024

Actual 2024

(Projectiofctual)

Domestic Demand 3,395.9 3,422.0 26.1

Expo(€EB+SONABEL+CIE) 462.0 438.0 24.0
VALCO 95.0 93.0 2.0
System Peak (Coincident) 3,952.9 3,952.0 0.9

Energy Consumption

The total energy consumed, including losses, 282693 GWh representing &.3% increase over
the 2023 consumption o23,5510 GWh. The table below details the energy consumed by customer

classfor 2023 8 2024.

Actual (GWh)

Actual (GWh) % Growth

Customer
2023 2024 (2022023)
ECG 15,453.9 16,565.6 7.2%
NEDCo 1,926.8 2,113.9 9.7%
Mines 1,379.4 2@4.9 4%
VALCO 834.3 807.9 -3.2%
EPC 268.7 307.6 14.5%
CEB 983.9 586.9 -40.4%
SONABEL 1,279.1 1,149.2 -10.2%
Export
CIE 264.7 376.8 42.3%
CLSG 0.0 0.0 0.0%
Direct Cust. 241.2 374.2 55.1%
Losses 908.3 951.3 4.7%
Network Usage 10.8 11.0 1.5%
Total Energy Transmitted 23,551.0 5263 4.7%
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Energy Generated

The total energy generated over the period was,269.3GWh; this was made up #&,892.7GWh
(39.1%) from hydro generation,15200.3GWh (60.2%) thermal generatiqril19.7GWh (05%)RE
generation (directlyconnected to the NITSand56.6 GWh (0.2%) import.

2024 Actual Generation Mix

mHydro mRE mThermal mImport

i 2025 Demand Outlook

The projectedGhanasystem peak demand f@025 is 4,338 MW. This representsmaincreaseof 386
MW over the 202 peak demand of 852 MW (growth of 9.8%).

The projectedenergy consumptionfor 2025 is 28,339 GWh, including transmission losseBhis
compared to theactual2024 consumption 025,269 GWh represents a projected growth df2.1 %
(an increase 08,070 GWh).

i 2025 Generation Outlook

To ensurethat there isadequacyeneration apacityto serve projected demand in the year 2025,

is crucial to realiseadditional generationapacityof at least 34 MW by the last quarter of the year

This could berealizedthrough the timely completiomand commissioningf the remaining four (4)
units at Anwomaso Thermal Power Statighe AKSA Phas# Project as well as the CENHI Project

allat Anwomaso, Kumas
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Hydro Generation

The projectedtotal annual hydro generation f&02 is 8,661 GWh. This is made up &,450 GWh
from Akosombo Generating StationG9, 1,000GWh from Kpong GS&nd1,211 GWh from Bui GS.

Thermal Generation

To adequately serve Gharsystem demand in 282 thermal plantsare projected to account for

19,394 GWh of energy generatian
Fuel Requirements

Analysis shows thavailable volumesf matural gasn Ghanaare inadequate to fuel all the thermal
generation requiredo serve projected demand here will be a need to arrange for additional natural

gas supply volumes @86 mmscfin the yearto adequatelysupply projected demand.

Without this, there will be aneed to continue to com@ment availableszolumes ofmatural gas with
liquid fuel A total estimated expendituref US$2.02 Billionis requiredto purchasethermal fuelin
2025. This comprises US$.165 Billionfor Gas US$55015 Million for LCO, US$235.79 Million for
dieseland US$98.32 Million for HFO. The liquid fuel will be requiredo complement natural gas

during normal @erations as wélsduring periods of planned gas facility shutdown.

RE Generation

A total of 2840 GWh is expected from Renewable Energy sourceg085. The renewable energy
sourcesincludethe grid connected/REsolarfacilities aBuiandKaleq as well aembeddedacilities
at Winneba BXC Solar) MankessinfMeinergy,a n d V R Afécdiiess(aiNaaongo and Lawna
Bui solar isprojected to increasats capacity progressively to 108Wp with the commissioning of
additional 40MWp land based and 1@Wp floating by the end of the second quarter of 2025

Additionally, he first phase of Yendi Solar PV Plant with a capacity d¥Ilp is expected to be

commissioned by the end of the second quarter of 2025.

i Imports

There are no contracts foenergyimports in 20%5. However, inadvertent energy exchanges on tie
lines could result from transient flowsnports could be required becausef short-term capacity
shortages caused ligermal fuel supplinterruptionsor outages to generating unifer

maintenance odue to fault
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i 2025 Transmission System Outlook

Based on analgs carried out, ithasbeenobservedthat power flow on somesections of theNITS
have reachedongestiorlevels especiallyn the EasternNorth ern & Western corridors of the NITS
Demand requirements on the NITS have doubleeer the last decadevhereas the transmission
network where reinforcementhas not matched upith growth in demandThis lag irreinforcement
hasdecreasedhe reliability and robustness of the NIT&hd itscapacity toevacuate power and

provide flexibility for planned outages.

It is crucial to investuicklyto reinforce and upgrade NITS infragtture in these corridorsto avert

congestionn somesectionsand ensurghe securityof supplyto all consumers

For example, transmissiometwork analyss showthat evenunder normal conditions, low voltages
are observedin someW estern portions of the NITS, particularly from Dunkwa through Ayanfuri to
Asawinso leading to highansmissiorlosses. Thre is a needto upgradesome existingransmission
lines in tloseparts of the NITS

Low voltages are also observed in tBastern corridor (Ho 8 Kpeved Kpandod Kadjebi).This is
attributableto the fact thatthe existing 69 kV transmission networkhich serves consumeis that
corridor isreaching itglesigndimits. In view of thisjt is recommended to reirdrce the transmission
network in that corridor so thatthe growingelectricity demand in the Otregionas well aspart of
the Northern & Savannalegions can badequately anceliably served.

Analyses also show thautagesto the followingtransmission linewill result in severeoverloadng

on adjacent lineircuits increasngtransmission los

V 330 kV Takoradi Therma Anwomaso line

V 330 kV Anwomas®@ Kintampo line

V 330 kV VoltaAsoglid B5 Plus line

V 330 kV B5 PlusDawa line

V 330 kV Adubiyili Nayagnia line

V 161 kV Tarkwad Prestea line

V 330 kV Kintampa Adubiyili line

V 161 kV Takoradi Thermad Tarkwa line
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V 161 kV Akosomba Nkawkaw line

i Medium Term Outlook Demand Outlook

The Ghana system demand is projected to increase fagraakof 4,718 MW in 2026 to 6,198 MW
in 2030.

Domestic 4,021 4,333 4,643 4,979 5,411
VALCO 157 157 157 157 157
Exports 540 550 550 560 630
TOTAL 4,718 5,040 5,350 5,696 6,198

Total electrical energyconsumption inGhanaincluding power exports to Togo, Benin, Burkjrzand
Mali is projected togrow from 30,983 GWh in 2026 to 40,571GWh in 2030 at a Compound Annual
Growth Rate (CAGR) of approximatel§2o.

Domestic 26,538 28,624 30,696 32,791 35,594
VALCO 1,265 1,265 1,265 1,265 1,265
Exports 3,141 3,214 3,214 3,287 3,712
TOTAL 30,944 33,103 35,175 37,343 40,571

Supply Adequacy Analysis

Qpplyadequacy analysienductedindicates that throughout the medium termthere is a need for
generation capacity addition ah average @&74 MW annually in order ta@wontinue to haveenerating

capacity adequa@nd prevent a potential energy crisis

To achieve that, there is a need ftihe timely completion of committed and planned generation
projects,as well agthe commencemenbf new generating facilitprojects It is crucial to take into
consideration the fact that it takesoughly four (4) to five (5) years to realise a typical power

generation facility, ie., from inpgon to commissioning.

Gas Demand and Supply Balance

The projected average firm natural gas supply from the Jubilee/TEN and OCTP fields over the medium
term is estimated at 416 million standard cubic feet per day (mmscf/d). However, peak demand for
natural gas in the power sector is expected to reach 684 wffdsby 2026 and increase further to

approximately 913 mmscf/d by 2030. This points to a significant supply shortfall of about 263 mmscf/d
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in 2026, rising to a deficit of about 500 mmscf/d by 20B@e figure below show the gas supply

demand balance.

Projected Gas Demand Vrs Supply (mmscf) @ Peak time - 2026-2030
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On the other hand,the dailyaveragegasdemandprojection for thermal generation i€xpeded to
grow from 631.28 Mmscfdin 2026 to 818.24 Mmscfdin 2030 as shown in the figure belaw

Projected Gas Average Demand Vrs Supply (mmscfd) - 2026-2030
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Transmission Reinforcement/Expansion requirements

The following transmission reinforcement projects willteguired in the medium term
1 A 330kV Awoduad Dunkwad Kumasiline circuitto increase power transfebetweenthe
West andKumasi. It willalsoimprove the reliability of the NITS
1 Upgrade of 161 kV Aboadz® Cape Coas® Mallamline circuit to improve powerevacuate
from the Takoradi Thermal generation enclave
1 330 kV Adubiyild Bimbila (part of WAPP Median transmission line) to provide reliable power

supply to parts of the Northern, Savannah and Oti Regions.
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1 330kV Pokuas@ Anwomaso Transmission Lin® completea 330kV loop connectingAccra,
Takoradi and Kumasi
1 A second330kV Adulyili & Nayagnialine circuit to facilitate ncrease power supplyto

consumers in theSahelian regions.

1 330kv GhanaCot e dol voi r e r @éisecdndinteccenneetiortline patwegne c t .
Ghana and Cote doélvoire from Dunkwa to Bing
activities between the two countries and electricity trading in the WAPP.

1 161 kv A4BSB Mallam LinkImprove reliability of power supply in the capital

1 Construction of 330/225kV Prestea Substatida replace obsolete 225kV interconnection

with Cote dol voi r ef330k¥tvansmigseos lind thhFresteax t ensi on

T I'ncrease in transf orwithinthe Nl&St@aneet ingreasingdemang or B

i Conclusion
The following conclusions are drawn:

1. The202X total system peak demand is projected to4838 MW representing 8@.8 % growth
over the 2024 peak demand of 952 MW.

2. The corresponding projected energy consumption &225 is 28,339 GWh. This compared
with actual 0f25,269 GWh for 2024 impliesa growth 0f12.1%.

3. In 205, generation capacityill beinadequate to reliablgupplythe projecteddemandThere
is a need foran additionatapacity of 84 MW. This could be achieved through the timely
completion of construction of thdirst phases of theAKSA2 and theCENIT-2 power plant
projects as well as the installation of the remaining four (4) units at the Anwomaso Thermal

Power Plantdll at Anwomas, Kumasi.

4. The first phases of the AKS2and the CENIT2 projects as well as theemainingfour (4)
units 00 MW) Anwomaso Thermal Power Station (ATP&je all expected to be
commissioned bpeptembeR2025.

5. Thecost of fuelfor firingall thermalgenerationin 205 is estimatedat US$2.02 Billion.
6. The ongoing Bui Solar projects and their expectednmissioning dates are listed below:
a. Yendi Solar: Phase I, made up @0 MWp and Phase II, of additional 30 M\Wpbe
operational by Julg025and October2025respectively.
b. Floating Solar @ Bui : Additional 10 MWp to be operational by July 2025.
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c. Bui (land ed) Solar: 40 MWp to be commissioned by July 2025 and 60 MWp by
October 2025.

7. In the medium term, existing generation capacity will not be adequate to supply the projected

demand (with the required8%minimum operating reserve margin).

a. The generation deficit will increase fro@®4 MW in 2026 to 1,871 MW in 2030 if
additional generation sources are not brought onboard.

b. An average of 374 MW additional generation capacity is required each year within the

medium term.

c. Inthe medium term the completion of construction of the 350 MW AK&/plant at
Kumasj the conversionof the simple cycleTT1PP/CENIT and KTPPlants to
combined cycleshrough the addition of a steam turbine unit eabig 208 will be
required. Additionally, the commissioning of the second phaskeo815 MW Bridge
PowerPlantby 2029 is vitalas well as the major retrofivf the T3plantto replace the
damaged GT engines with four (4) new ones by 2027.

8. Total energy requirement for the medium term is projected to grow frd@9,933 GWh in
2026 to 40,571 GWh by 20 at a Compound Annual Growth Rate (CAGR) of approximately
7%.

9. Transmissiometwork reinforcementswill be required especiallyn the Northern, Western
and Eastern corridors tapgrade the NITS, increase its transfer capability, its reliability and
robustnessto address any potential congestieggsuesvhich could requirghe curtailment of
loads to keep the power system stable.

Recommendation

Based on the above conclusions, the followang some of the keyecommendations made:

a. Generation

1 Procurement of adequate gas and other thermal fuels, estimated a2.0&#illion, is essential

to ensuring a secure and reliable power supply.

91 Dispatch of hydropower plants should be strategically managed to ensure optimal utilization

of reservoir headwater levels
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1 Based on the abovehe Bui reservoir should always be operated above 169l swadthe
Akosombo reservoir should be operated in an optimal way to avoid or minimize any spillage
during the inflow season.

1 There should also be collaborative efforts to ensure that all power plants (conventional and
Variable RenewabEnergy YRE]) earmarked to beommissioned in 2@&as well as those
earmarkedfor the near futureare completed on schedule

1 There should beeffectivecoordination between power plamhanagersgas suppliers and the
system operator so thaplannedoutages and maintenance do not impact smooth power
delivery.

1 Procure competitively priced power generation to ensure reliability of supply for the short to

medium term.

b. Transmission System

To ensure that the griccanreliably transmit power ithe immediate tashort term, the following

transmission projects are urgently required:

1) 330/161 kV Dunkwa Il Substation

2) Upgrade of the 161kV Anwomadfumasi transmission line

3) Terminate the 2d circuit 161kV J2K KonogeKumasi at Kumasi
4) 161kV MallarKasoa line

5) 2nd circuit 330kV AwodueDunkwa

6) 330/225 kV Prestea Il Interconnection Substation

7) Procurement of Power Transformers

8) Repair and installation of Capacitor Banks at vargwisstations

The following transmission projects are also required in the short to medium term:

Xii

9) 2nd 330kV Circuit Awoduad Dunkwa- Kumasi

10)Upgrade of 161 kV AboadZ&Cape Coast Mallamline circuit.

11)330 kV Adubiyild Bimbila (part of WAPP Median transmission line) to provide reliable
power supply to parts of the Northern, Savannah and Oti Regions.

12)330 kV Pokuasé& Anwomaso Transmission Line

13)2nd Circuit 330kV Adubiyild Nayagnia.

14)330kvV GhanaCot e do&él voire reinforcement project.

15)161 kV A4BSB Mallam LinkImprove reliability of power supply in the capital
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16)Industrial mine loads (Ahafo North & Namdjmire required to have their respective SVCs to
provide needed dynamic voltage and reactive power support to ensure their operations does
not negatively impact grid stability.

17)Complete the transmission master plan study to present a blueprint of transmission

infrastructure requirements up to year 2040
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1 INTRODUCTION

The 205 Electricity Supply Plan (ESP) outlines the operations plan for the Ghana power system for
the year 203. It outlines projections for electricity demand and supply for the yeear,well as
highlighs the strategy forensuring reliableslectricity transmissiorservices on the Ghana Power

Systemn the year under consideratioas well as in the medium term

The report begins with a review of the performance of the Ghana Power System #h R@pes on
to present a forecasfor the year's electricity demand and supply. The supply outlook highlights the
key assumptions underpinning the projections, such as generating unit maintenance schedules and

natural gas availability.

The report provides aroverviewof existing generation facilities that would be available for dispatch
to supply projected demandThe Akosombo hydroelectricpower plant isexpected to continue to
play the crucialeadrole in providing load following. Energy allocations from the hydropower plants
took into account the total inflows into the Akosombo and Bui hydro reservoirs during the inflow
season iR2024 andwere doneto ensure prudent management beadvater in the reservoirs to

avert the need for spillage while ensuring that the reservoirs aredepietedbelow critical levels.

Gas supply sources in Ghana are the Sankofa, Jubilee and TEN fields as well as imported gas from
Nigeria.With the everincreasingroportion of gasfired thermal generating facilities in Ghatre

adequacy of gas supply for thermal generation is analyseetéominefuel supply security.

Alternative liquid fuel requirements to provide security of supply during the periodsitafges to gas
infrastructure andto serve as strategic stocks for muftiel fired thermal plants have also been

analysed.

The report goes on to take a critical look at the Transmission System Outlook for the year and makes
recommendations to improve its reliability and adequacy for power evacuation in Ghana. It goes on
to outline projections for the mediurterm, making recommndations to address identified

challenges and conduct analysis into supply adequacy for the medium term.

Finally, the report presents a summary of recommendations for the improvement of power supply

on the Ghana power system.
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2 2024 POWER SYSTEM PERFORMANCE REVIEW
= e —  ——  — - ————————

2.1 Objective

In this chapteywe reviewthe performance of the Ghana Power System in 2024. It compares
key parameters such as peak demand, energy consumption, and power generation in 2024
with thoseof 2023as well agvith projectionsmadein the 2024 Electricity Supply Plan (ESP).

It alsoanalyses the trends of sonkey parameters from 2020 t@024 The availability and
reliability of the transmission networver the periodare also evaluatdtogether with the

guality of power supplgndtransmission system lossde identify trends over the period.

2.2 Peak Load

The Ghanapower systenpeak load for the year 2024 w&s952.0 MW which wagecorded

at 20.00 hon December 19, 2024This was very closdo the 2024 Electricity Supply Plan
(ESP projection of 3,952.9 MWwith a diferenceof only 0.9 MW. It also represents a 9.2%
growth over the 2023 peak load of 3,618.0 MEn increase of 334 MW)

It is noteworthy that in December 2023, Genser Energy Ghana Limited (GEGL) transferred
its Edikan, Wassa, Chirano and Tarkp@awer plants from operating in embedded motie
operatefrom direct connectiors to the NITS. The mining load (approximat&y MW) which
GEGLsuppied in embedded moddas nowconsequenthsupplied directly from the NITS
Table2.1 comparesthe details of theprojected peak demand for 2024 as ptre 2024 ESP

with actuas for the various loadcomponents.

Table 2.1: 2024 Ghana Peak Load

Ghana Pea&(MW) Difference (MW
Loa@lassification
Projected 2024 Actual 2024 (Projectiohctual)
Domeddemand 3,395.9 3,422.0 26.1
Export (CEB+SONABE] 462.0 438.0 24.0
VALCO 95.0 93.0 2.0
System R€alincident) 3,952.9 3,952.0 0.9

We note that theactuals of thezariouscomponentsof the peakioad (Domesticload Export

and VALCQ were appreciably close to projections made in the 2024 ESP.
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Table 2.2 and Figure 21 compare the actual coincident pedkad recorded with the

projections for the years 220 to 2024.

Table 2.2: Ghana Peak Load projections Vs Actuals (20 20 - 2024)

Peakoa@Vw)
Year 202( 202] 2027 2023 2024
Actual 3090, 3246 3469 3618, 3952,
Projected 3115, 3303, 3545, 3673, 3953.

Peak Demand (MW)

4500.0
4000.0
3500.0

3000.0

Demand (MW)

2500.0

2000.0
2020 2021 vears 2022 2023 2024

=@ Actual =@=Projected

Figure 2.1: Ghana Peak Load Projections Vs Actuals (20 20 - 2024)

Ghana's peabload has increased significantly frad®900 MW in 2@®0 to 3,952.0 MW in
2024, representing a cumulative annual average growth3®$, as shown ifable2.2 and

Figure2.1.
2.2.1 Peak Domestic Load

Peak mestic Loal refers to the maximuminstantaneousamount of power supplied to
consumers within GhanaxcludingvALCO. Thisincludes residential, commercial, industrial,
and mining loads

On December 19, 2024yhenthe Ghana peak loadccurred the domestic loadt the time
was 3,422.0 MW, as shown in Table 4tlis worth noting thatthe Domestic Peak.oadfor
2024was3,568.0 MW which wasrecordedat 21:00 hon December 16, 2024

Table2.3 andFigure2.2 showdomestic peakdemands from 220 to 2024.

58888888888888888888888888888888888888 8882 BletdckyssSapplys
Plan



Table 2.3: Actual domestic demand (20 20 - 2024
Domestic Peak Demand (MW)

Year 2020 2021 2022 2023 2024
Actu@w) 2857.0 2886.0 3144.0 3171.0 3568.0
Domestic Demand (MW)

4000.0
— 3500.0
§ —/__—/.
< 3000.0
e
S
£ 2500.0
)
&)

2000.0

1500.0

2020 2021 2022 2023 2024
Years

Figure 2.2: Actual domestic Load (2020 - 2024)

The data inTable2.3 andFigure2.2 show that domestidoad has steadily increased over the

period, with an average annual cumulative growth ratg. 6%o.

2.3 Energy Consumption

The total energy consumeith 2024 includinglosseswas 25,2693 GWh. The 2024 energy
consumption r@resentsan increment of1,7183 GWh over the 2023 consumption of
23,551.0 GWh (7.3% growth). This is4.9% @,300.1 GWh) lower than the 2024 ESP
projection of 26569.1GWh. The actual energy consumed was lower than the projeaieé
to load managementarried out at certain timesduring the period to address supply

constraintscaused mostly by inadequate fuel supply to run thermal plants

A summary of 2023 and 202Zhergy consumption per consumner is shown inTable2.4

Table 2.4: Comparison of Energy Consumption

Actual (GWh Actual (GWh % Growth
Customer
2023 2024 (2022023)
ECG 15,453.9 16,565.6 7.2%
NEDCo 1,926.8 2,113.9 9.7%
Mines 1,379.4 2,024.9 4.%
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VALCO 834.3 807.9 -3.2%
EPC 268.7 307.6 14.5%
CEB 983.9 586.9 -40.4%
e SONABEL 1,279.1 1,149.2 -10.2%
CIE 264.7 376.8 42.3%
CLSG 0.0 0.0 0.0%
Direct Cust. 241.2 374.2 55.1%
Losses 908.3 951.3 4.7%
Network Usage 10.8 11.0 1.5%
Total Energy Transmitted 23,551.0 5263 4.7%

Analysis of the2023 and 2024 annuabnsumptionby the variousconsumersindicates the

following:

1 Direct CustomersThis consumer groupbservedsignificangrowth of55.1% which

wasdriven primarily by the commissioning of a new steel compBB&yRlus.

1 Exports to Togo/Benin (CEB/CEET/SBRE) SONABEIsawa decline o#40.4%and
10.2% respectively These reductionsre attributed to supply constraints during the

period due to deficit in generation capacity caused by inadequate thermaupply

1 Exportsto CIEgrew by42.3%due tothe newsupplyagreemenwith Genser Energy
Ghana LimitedGEGL)for the year 2@4.

2.3.1 Trend of Annual Energy Consumption

Table2.5 andFigure2.3 showthe trend of annual energy consumption from 2020 to 2024.

It can be observed fronTable 2.5 that energy consumption increased consistently from
19,716.6 GWh in 2020 t025,269.3 GWh in 2024, reflecting a cumulative annual growth
rate of 5.7%

Table 2.5: Annual Energy Consumption (2020 - 2024)
Year 202( 202 2027 2021 2024
Actual 19,716 21,466 22,478 23,551 5263
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Figure 2.3: Actual Energy Consumption (2020 9 2024)

2.3.2 Domestic Consumption

ECG consumption accounted for7&% of the total systemconsumption while NEDCo
consumption was 8%. Minesind EPC also accounted f88%, and.7% of the total domestic

consumption respectivelgs shown infable2.6.

Table 2.6: 2024 Energy Consumption

Droie A % SHARE OF ENERGY CONSUMPTION

ECG | 16,664 16565.
NEDCq 2,159.] 2118.
Mines| 1,963.] 2025.0
VALCJQ 834.4| 80B
EPC 288.8| 30B
Export| 3,243.| 2112.8
Direct Cy{ 262.4| 372

Losseq 1,142.] 958
Networl

Usage 111 11.0

T tgl BECG mNEDCo m Mines

Er?e?gy 26,569 25269.3 mVALCO mEPC m Export
Transmit ’ mDirect Cust. mLosses m Network Usage
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Figure 2.4: Energy Consumption per consumer (2020 - 2024)
Figure2.4 shows the annual comparison @dmesticconsumes from the year2020 to 2024.

It is seen irFigure2.4 that the distribution companie€CG NEDCo and EPChaveexhibited
consistent growth, wittcumulative annual growth rates of 7.0%, 7.7% and 6.2% respectively.

2.3.3 Exports

A total of 586.9 GWh and 1149.2 GWh were exported to Togo/Benin and Burkina
respectively during the period. Power exchasdeet ween Ghana awed Cot e
made up 0f376.8GWh exports andinadvertentimports of 57.1 GWh (net Export of 319.7

GWh).

Table 2.7: Projected Energy Export vrs. Actual Energy Export in 2024

Customer/Year Projections 2024 Actual 2024
Export to CEB (GWh) 959.4 586.9
Export to CIE (GWh) 602.7 376.8
Export to SONABEL (GWh 1681.2 1149.2
Export to CSLG (GWh) 0.0 0.0
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m2020 m2021 m2022 m2023 m2024

1400
1200
1000
800
600
400
0
CEB CIE SONABEL
2020 715.26187 149.386775 990.472043
2021 574.96274 197.013975 962.003671
2022 743.4611 267.179925 1204.208336
2023 983.90541 264.7051 1279.141991
2024 586.86408 376.8134 1149.15792

Figure 2.5: Trend in Energy Export

Figure2.5 presents theenergy consumption trends for exports (CEB, CIE, and SONABEL)
from 2020 to 2024ltis observedthatvh i | e CI Eds demand shows a ro
trend CEB and SONABEL experienced declines in 2024

2.3.4 Transmission Losses

An average transmission 10863.86%(951.3 GWh)out of the energytransmittedof 25,2693

GWh was recordedfor the year under review

Table2.8 provides a monthly breakdown of transmission losses recorded during the period.

Table 2.8: Monthly Transmission Losses for 202 4

Total Generation (' Losses (GWh) % Loss
Jan 2,153.7 73.42 3.49%
Feb 2,105.1 74.32 3.62%
Mar 2,193.4 90.01 4.21%
Apr 2,079.8 85.8 4.23%
May 2,127.0 81.28 3.92%
Jun 2,032.5 81.96 4.14%
July 2,055.4 83.16 4.16%
Aug 1,982.8 78.89 4.08%
Sept 1,950.8 77.55 4.07%
Oct 2,072.9 71.11 3.52%
Nov 2,177.5 76.17 3.58%
Dec 2,281.8 77.62 3.46%

10888888888888888888888888888888888888888 8203 Blatdciy8S8pply
Plan



28,000.0 5.5

26,000.0
24,000.0 5 5
22,000.0 —

§ 20,000.0 4.5 45 §

O 18,000.0 I % §
16,000.0 E
14,000.0 35
12,000.0
10,000.0 3

2020 2021 2022 2023 2024

mmmm Total Energy Consumption e=| 0sses ===PURC transmission losses benchmark 4.1%

Figure 2.6: Transmission losses (2020 ¢ 2024)

Figure2.6 shows the trend in transmission losses from the year 2020 to 20&stably,
transmission losses have decreased significantly from 2022 to@@2gared to 2020 and
2021 This reductionis attributed to the increased power generation from the Bui plant and

the start of operationsof the AnwomasoThermalPower Stationin April 2024.
2.4 Energy Generation

Actual monthly energy generatiom 2024, are compared withthat of 2023 for the various

generation sources Table2.9.

Table 2.9: Comparison of actual ener eneration for 202 4 and 2023

January| 879.1 1,263 110 | 5.9 | 2,159 781.7| 12154 8.9 | 1.2 2007.2

Februar| 888.1 1,206 10.3f 3.9 | 2,109 729.5( 11514 7.7 0.9 1889.6
March | 884.0 1,300 8.7| 8.6 | 2,20@| 784.6] 1278.3 9.6 | 3.7 2076.2
April 789.1 1,279 11.6/ 7.3 | 2,087 821.8] 1149.7 11.3|] 8.2 1990.4
May 790.1 1,328 10.9, 8.4 | 2,135 748.1] 13184 95| 8.6 2085.1
June 710.4 1,312 9.6| 5.4 | 2,037 572.7| 1295.3 3.5 | 10.0f 1881.5
July 683.0 1,364 7.9| 03 | 2,055| 630.6| 1268.4 15| 6.0 1906.5
August | 766.9 1,208 7.8| 09 | 1,983 680.1] 1133.4 1.4 | 8.6 1823.6
Septem| 828.4 1,113 8.8 5.7 | 1,956 823.6 945.5| 59| 9.9 1784.9
October| 923.1 1,138 10.5 6.7 | 2,079, 879.5| 1036.4 8.3 | 10.8| 1934.8
Novemi 925.9 1,240 11.8 1.2 | 2,178, 838.5| 1206.¢ 9.7 | 5.1 2059.8
Decembf 824.0 1,440 10.8f 2.3 | 2,284, 896.0f 1199.4§ 9.8 5.9 2111.5
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The proportions of the various types of generatiame presented graphically iigure2.7.

Energy Generation GWh (2024 Vs 2023)
16,000.00 15,200.40

14,198.80

14,000.00
12,000.00
10,000.00 3.892.50 9,186.70

8,000.00

6,000.00

4,000.00

2,000.00

119.70 87.10 56.60 78.90
Hydro Thermal RE Import
m2024m2023

Figure 2.7: Energy Generation GWh ( 2024 Vs 2023)

Details of the monthly generation by the individpawer plants in 202 is shown inTable
2.10 which also includes plant availability for dispatch over the same pefibd pojected
generation for the TICO plant fell short due to thanavailability of the steam turbine
generator for the year 2024 The unit became nooperational on December 13, 2023,
following damage to its turbine bladésiditionally, atual generation fronthe thermalpower
plantswaslower than projectedprimarilydue to gas supply constrainihis shortfalfesulted

in an increasedlispatch of the hydrogo meet demand coupled withthe reduction in
consumption especially from export customefihe Karpwer plant was dispatched above
its projected generatiosfollowing the limitation on reverse flow g&s the East which led to
more gasavailabity in the west for use byhe plant

Following thenighwater level in the Akosombo reservoir du® excessive inflowduring the
2023 inflow season the Akosombo Plantwas dispatched withsix (6) units running

continuouslyfor the year 2024except during periods of scheduled maintenance.

12888888888888888888888888888888888888888 8203 Blatdciky8S8pply
Plan



Table 2.10: Comparison of projected and actual monthly energy generation (GWh)

(%)
Plant | Availabil

Akosomb¢ 984
Kpong 98.81
Bui 96.87
TAPCO 83.67
TICO 60.53
TT1PP 98.50
KTPP 99.85
TT2PP 0
SAPP 79.86
CENIT 908
e 6504
Karpower| 9740
AKSA 97.07
CENPOW 984
TWIN CIT| 93.94
Bridge Po  95.54
Bui Solar -
Kaleo Sol -

PROJECTED vrs. ACTUAL GENERATION FOR YEAR 2024

Bui Solar I

Bridge Power -

rwin oy

Genser -
cenpoweR
AKSA =
Karpower Barge ;
CENT [
Yy g2 Y| S
TT2PP

-
KTPP

kosombo.

0.00 1,000.00 2,000.00 3,000.00 4,000.00 5,000.00 6,000.00 7,000.00 8,000.00

u Projected m Actual
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The total energy generated over the period w25269.3 GWh; this was made up of 827 GWh
(39.1%) hydro generation, 52003 GWh (60.2%) thermal generation119.7 GWh (05%) RE
generation (directly connected to the NITS) arb.6 GWh (0.2%) import. Figure 2.8 shows a

graphical illustration of the actual generation mix for 202

2024 Actual Generation Mix

mHydro mRE mThermal ®mImport

Figure 2.8: Generation Mix for 202 4

2.5 2024 Generation and Load Analysis by Enclaves
This subsectiomnalyzegeographicallgistributed generationvith regionaldemandFor this analysis,
a zonal (enclavbased) classification was used to analyze generation, load distribution, and operational
efficiency.The power system was divided into four major operational enclavasely Eastern,
Western, Central, and Northerrbased on the location of generators and major load centers, fuel
availability, and network configuratias described iffable2.11. The analysignabled us to identify
the following issues:

1 Contribution of each generation enclave to system demand

1 Transmission corridors that were highly utilized or otherwise due to the spread between

generation andlemand.

1 How some generation enclaves drive losses

1488888888888888888888888888888888888883838 820 Bldtichy8S8ppl$ Plan



Table 2.11: Classification of enclaves on the NITS .

EasteEmclave

Comprises loads (Including CEB export), hydro (AkosomgeremdtiSpiungpatidehstmiishana, coverin|
Akosombo, Nkawkaw, Winneba, Accra and back to Tema.

Western Enclave

All generation and loads (irelpdinpf@id Cape Coast through Takoradi/Aboadze to the West of Ghal

Central Enclave

All loads and potential generation around Obuasi, Konongo, Kumasi, Techiman and surrounding su

Northern Enclave

All Northern generation and loads beyond Techiman including Bui hydro plant and SONABEL expo

Renewables

All renewables connected to the grid.

Imports

All imports (CIE, CEB, SONABEL)

Table2.12 shows the monthly total generation including imports and the percentage share recorded by each genenatareor 2024
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Table 2.12: Monthly breakdown of total Energy and % share generation into zones

Energy % Gen| Energy| % Gen Energy| % Gen Energy % Gen Energy] % Gen
Ja4d 2,159.6 1,275.6 59.1 685.4 31.7 192.7 8.9 0.0 0.0 5.9 0.3
FeB4 2,109.0 1,308.3 62.0 620.3 29.4 176.5 8.4 0.0 0.0 3.9 0.2
Ma?4 2,202.1 1,437.0 65.3 641.4 29.1 115.1 5.2 0.0 0.0 8.6 0.4
Apk4 2,087.1 1,304.0 62.5 691.9 33.1 53.2 2.5 30.7 15 7.3 0.3
Mag4 2,135.4 1,336.0 62.6 652.3 30.5 43.1 2.0 95.5 4.5 8.4 0.4
Juiad 2,037.9 1,270.7 62.4 626.0 30.7 38.6 1.9 97.3 4.8 5.4 0.3
Juk4 2,055.8 1,203.6 58.5 720.3 35.0 34.8 1.7 96.7 4.7 0.3 0.0
Aug4 1,983.7 1,190.2 60.0 650.2 32.8 42.1 2.1 100.3 5.1 0.9 0.0
Sep4 1,956.5 1,217.3 62.2 576.4 29.5 118.9 6.1 38.2 2.0 5.7 0.3
Oc?4 2,079.5 1,148.7 55.2 667.6 32.1 187.2 9.0 69.4 3.3 6.7 0.3
No24 2,178.8 1,280.9 58.8 575.1 26.4 230.9 10.6 90.7 4.2 1.2 0.1
De24 2,284.1 1,275.2 55.8 762.3 33.4 162.3 7.1 82.0 3.6 2.3 0.1

Table2.12 shows thatthe Eastern Enclave remained the dominant contributor, averaginga®#of total generation due to Akosombo, Kporfydro plants)

and Temabasedthermalplants. ThéWestern Enclavdollowed with about30% but limited local demand led to heavy power transferghe central enclave
stressing transmission corridors and increasing lasses

The Central Enclaveyith the commercial operatiorof Anwomaso Thermal in April, averaged 2.8% and helped reduce dependence on southern plants

centraldemand. The Northern Enclave and crdssrder exports (SONABEL) provided minimal but strategic contributiemgrid stability
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2.5.1 System Generation and Losses

The correlation between the generation enclaves and losses for the2@ris shown inFigure2.9.

GENERATION BY ENCLAVES JANUARVECEMBER 2024
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Figure 2.9: Share of generation per enclave wrt. total energy generated and imported  for 2024
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Figure2.9 reviews the total generation share against energy impdrysenclavesThe analysishowedimbalances between generation and demasgdecially
in the Wethern zonethat led to increased system losses. Localigetherationdike in the Central and Northern enclaves improved efficiency. Aligning

generation with demand growth areas remains key to reducing losses and ensuring grid reliability.
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2.6 Generation Facilities

2.6.1 Hydro Facilities

The projected dependable capacities and energies against the actual for the individual hydro plants
are shown inTable2.13.

Table 2.13: Projected and Actual Hydro Generation

Depend_abh Projected En. Actual Enert - -
Capacity Variations % Variation
(MW) (GWh) (GWh)
Akosombo GY 900.0 7,000.0 7,394 -394.4 -5.63%
Kpong GS 140.0 1,000.0 1,222 -222.6 -22.26%
Bui GS 345.0 1,225.0 1,275 50.7 4.13%

The total hydro generatio(9,186.52 GWhwas made upf 7,394.4 GWh, 12226 GWh and 1257.7
GWh from Akosombo, Kpongand Bui generating stations, respectivéljis was7.2% higher than
the projected hydro generation ,225.0 GWh.

a. Akosombo Reservoir

The year start elevation dhe Volta Lake at Akosombim 2024 was 274.75 ft. The reservoir elevation
dropped to a level of 263.70 ft at the end of the dry season. The reservoir rogeawimumelevation

of 82.74 m (271.46 ft) at the end of the inflow season. This represents a rise of 7.76 ft from the
minimumrecorded in 2024. The maximum elevatioacorded at the end of 2024vas 31.46 feet
above the minimum operating level of 240 feet. The total net inflow recorded in 2024 was 24.63 MAF,
which implies that net inflow obtained was below tloegterm average of 25.91 MAFigure2.10

shows the Akosombo reservoir trajectory for 2024 plotted against the trajectory for 2023.
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Figure 2.10: Comparison of Akosombo Reservoir Trajectory for 2024 with 202 3
b. Bui Reservoir

The Bui Reservoielevatiorwas1764 maslat the start of the 2024 seasorand1788 maslat the end.
The reservoir recorded a minimum elevation 6.2 masl on Juné6, 2024, at the end of the dry
seasonThe lowestlevel reached wa8.3 m lower than the pannedminimumof 169.5 maslfor the

year. The maximum Bui reservoir elevation attained at the end of the irdagsonvas B1.2 masl
which occurred onNovenmber 9, 2024.

The net inflowyielded a rise in elevation d4f3.2 m above the minimum operating level (18&asl).
Therisewasdue to the relatively high cumulative inflow volumes which was about 154% etielong
average and representing an increase of 34% recorded in the previou3 redui Power Authority,
per the standard operating procedure, conducted a spillway dry test exercise from June 24 to 29,

2024, to ensure the readiness of the gates for discharging excess flood water where necessary

Figure2.11 shows the Bui Reservoir trajectory for 28 plotted against the trajectory for 202
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Figure 2.11: Bui Reservoir Trajectory for 2023 and 2024

2.6.2 Thermal Facilities

The dependable thermalapacity for 202 was 3221 MW which was made up of 428 MW, and
1,655 MW and 138 MWfrom the Western, Eastern andCentral Enclaves, respectively. The total
thermal energy generated for the year was8850 GWh. The Anwomaso Thermal Plant, formerly
connected to the Westerrenclaveas the Ameri Plantelocatedsix (6) unitsto the Central Enclave
andcommissionedhe units inApril 2024.Table2.14 details the capacities of the individual thermal

plants and their enesggenerated.

Table 2.14: 2024 Thermal Capacities and Energy generated

Enclave Dependable Capacity Generated Energy (GV

TAPCO (T1) 300 1920.6

aE; TICO (T2) 320 1527.4

Q Twin City 198 1250.7

= Karpower 450 2213.7
GENSER 160 B67
Subotal 1428 7864

= TT1PP 100 612.5

i TT2PP 70 0.0
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Enclave Plants Dependable Capacity Generated Energy (GV

KTPP 200 486.3
Sunon Asogli 530 2549.5
CENIT 100 55.5
AKSA 330 451.2
Cenpower 325 1857.9
Bridge Power 0 617.5
Subotal 1655 6630.4
% ATPS 138 700.8
© Sulotal 138 700.8
TOTAL SUPPLY 3221 15203

% Share of Thermal Generation

4.3%

= Western Enclave = Eastern Enclave = Central Enclave

Figure 2.12: Eastern vs Western Thermal Generation  Capacity for 202 4

2.6.3 Renewables

The Ghana power system has an installed renewable capacity of 123plchiWectedvariouslyat

the transmission and distribution levels. During 2024, it contributed 182.8 GWh to the generation

mix, 119.7 GWh at the transmission level and 37.3 GWh embedded in the distributionTealé

2.15 presents contribution of renewable energy generation for 202
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Table 2.15: Renewables Capacities and Energy generated

Connected on NITS

BUI SOLAR 55.0 80.2 76.3
KALEO SOLAR 28.0 47.9 43.5
Embedded

BXC SOLAR 20.0 27.0 16.4
MEINERGY SOLAR 20.0 27.0 20.3
NAVRONGO SOLAR 2.5 3.0

SAFISANA BIOGAS 0.1 0.7 0.5

2.7 Fuel Usage

Inthe 2024 ESPRit was projectedthat the total gas availableom both domestigGNGC & ENI)and
Nigeriawas inadequate to run all thermal plattsmeet electricitydemand There was thereforea
recommendation to increase gas volumes from Nigeria and also procure liquid fuels as alternate
source especially during gas infrastructure shutdowiiisermal tiek therefore used for power
generation irr024 wasatural gas, Light Crude Oil (LCO), Heavy Fuel Oil (HFO) and Diesel Fuel oll
(DFO).

2.7.1 Natural Gas Supply

The total aggregate gas supply reached approximaty983.0MMscf. Of this amount, 114,180.55
MMscf was utilized by thermal power plants for electricity generation, while industrial consumers
accounted for about 24,206.43 MMscf

Domestic natural gas supply totalgl5,454.49 MMsah 2024 representinga 10% increaseompared
to the 104,953 MMsc$upplied in 2023. Howevethe total gas consumption for the year stood at
138,386.98 MMscéxceeding domestic supply by approximag#y932.49 MMscf

Ghana imported natural gas from Nigeria-(®as) via theNest African Gas Pipeline (WAGP)
2024, 26,528.53 MMsobf N-Gas was importedmarkinga 25% increas®ver the 21,274 MMscf
imported in 2023

Figure2.13 shows the average actual gas supply volunoes the three domestic sources i2024.
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Figure 2.13: 2024 Monthly Actual Gas Supply Volumes

a. Natural Gas Usage

The gas consumption liftermalplantin the year 202 is shown inTable2.16.

Table 2.16: Gas Consumption by Plants in 2024

2,581 2,900

OCT NOV

12,893

12,260
11,369

3,015

DEC

Planned Actual Deviation
Gas (MMBLtu) Gas (MMBtu) (Plannéd\ctual)

TAPCO 17,959,264.0 18,265,646.0 -306,382.0 -1.7%
TICO 18,726,079.0 16,479,889.0 2,246,190.0 12.0%
TT1PP 4,391,712.0 6,968,295.0 2,576,583.0 58.7%
TT2PP - - - -
KTPP 4,397,710.0 5,302,635.0 904,925.0 20.6%
ATPS 9,294,075.0 7,665,137.0 1,628,938.0 17.5%
Sunon Asogli 24,334,873.0 19,408,671.0 4,926,202.0 20.2%
Cenit 7,021,579.0 239,927.4 6,781,651.6 96.6%
Cenpower 22,974,078.0 13,198,369.9 9,775,708.1 42.6%
Karpower 10,421,116.0 20,377,966.6 9,956,850.6 95.5%
Twin City 11,729,074.0 10,929,798.3 799,275.7 6.8%
AKSA 10,656,876.0 2,742,856.2 7,914,019.8 74.3%
Bridge Power 5,286,503.0 1,910,725.1 3,375,777.9 63.9%
Total 147,192,939.0 123,489,916.4 23,703,022.6 16.1%
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b. Maintenance of Natural Gas Supply Facilities

WAPCO Mandatory Emergency Shut Down Tests

WAPCO carried out mandatoryemergency shut dowtestsat its Regulatory and Metering stations
at Takoradion Januarg8, 2024 & Julp, 2024andat Tema on January 28, 2024Julyl14, 2024.

Atuabo Gas Processing Plant (GPP )

The Ghana National Gas Company Limited shut down its Gas Processing Plant at Atuabo on August
1 - 15, 2024 for mandatory maintenancAbout 94 mmscfdof lean gas was therefore not available

during that period.

ENI 6s Onshore Receiving Facility (ORF)

ENI 6s Onshore Receiving Facility (ORF) Il ocated
Septembed 2 8 17, 2024 to undertake a plannedhaintenancevork. There was a loss of 24&mscfd

in gas supply during the period.

2.7.2 Liquid Fuel Usage

There are other power plants which have multiple fuel firing capabilities: these are TAPCO, TICO,
TT1PP, Sunon Asogli, Cenpower and Twin City which can run on Natural gas, Light Crude Oil and
DFO whilst KTPP runs on DFO and Natural Gas.

Table2.17 below shows the volumes of Liquid Fuel used by these power plar282h This was

necessary due to the consistent limitation on gas supply to the Eastern enclave.

Table 2.17: Liquid Fuel Consumed 2024

Fuel type
LCO 115,20/
Cenpower
DFO 194,094
_ LCO 27,130
Sunon Asogli
DFO 8,398
AKSA HFO 222,10¢
KTPP DFO 177,142
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2.8 System Disturbance s

The Ghana Power System was stable in the yead 202 recordingonly two (2) major disturbances
triggered on the transmission system. Below isreef on the disturbances that occurred and their

causes.

i.  Sunday March 03, 2024: At 20:38 h the Ghana power system experienced a disturbance
when the 161 kV Kas@\allam line No.1KS6M)tripped together with the Aboadze 330/161
kV auto transformers, causing power supply interruption to Mallam, Takoradi, Tarkwa, Kasoa

and Winneba. The interconnections with Burkina and Cote d'Ivoire also tripped.

Restoration commenced immediately and by 23:11 h, supply had been restored to all affected

customers on the NITS.

ii. Thursday June 27, 2024: At 14:41 h the Ghana power system experienced a major
disturbance when the 161 kV NkawkadvAnwomaso (N2AW) line tripped whiléchimota
0 Mallam H4M), Konongod Kumasi §2K and Tafo 8 Akwatia £2Q) lines werealreadyout
of service for maintenance work. The ensuing disturbance led to the tripping of all generating
units at Aboadze and Anwomaso causing cascaded tripping of other lines and resulted in
interruption of power supply to customers in the western and northgrarts of Ghana as

well as some parts of Accra afficema.

Restoration commenced promptly and by 19:43nke NITS had been restored with power

supply restored to all affected bulk supplgints
2.9 Quality of Supply

The Ghana Electricity Grid Code requires that system frequency be maintained between 48n8 Hz
50.2 Hz at all times under normal state of operation. Voltage magnitudes on the NITS are also to be
kept within £5% of the nominal voltage at all times under normal state. In this section, the

performance of the NITS based on kpgrameters for the year 2GRare analysed.
2.9.1 System Frequency

In the year 202, system frequency was within the normal range of 49z8 50.2Hz for 28.56% of
the timeas compared tdhe 62.60% recorded in 202.
The others are:

1 495Hz-498Hz o 6.25% of the time.

1 50.2Hz-505Hz ¢ 64.74% of the time.
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Figure2.14 shows the detail®f system frequency performance for the year.

SYSTEM FREQUENCY DISTRIBUTION FOR THEYEAR 2024
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Figure 2.14: System Frequency for 2024

A month-on-month analysis of the system frequency performance shows poor performance
throughout the year. The poor performance is attributed to inadequate participationprimary
frequency regulatioby power plantswithin the subregion.The graph below shows the percentage

of time frequency was within the normal range of 4BI8- 50.2Hz for each month in the year.

MONTH ON MONTH NORMAL FREQUENCY RANGE FOR 2024
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Figure 2.15: Month on Month Normal Frequency Range
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Year on Year Normal Frequency range
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The frequency performance started to see a decline from 2023 and peedmorse in2024.1t has

therefore become necessary for measures to be put in place to incentivize power plants to contribute

to primary frequency regulation and ensure better quality of service to consumers.

2.9.2 System Voltages

An analysis of voltaggatisticsat selected Bulk Supply Points (BSP) at peak sinesvsthat voltages

were largely within the normal limits throughout the year except the voltages at New Tema which

was above the normal limit fa81.12% of the periodTable2.18: System Voltageshows the details

from the selected substations.

Table 2.18: System Voltages

Number Of Days Percentage
=it Normal Belolormal Above Norm Normal Below Norm Above Norm
Achimota 365 0 0 100.00% 0.00% 0.00%
Mallam 364 1 0 99.73% 0270 0.00%
New Tem 66 0 299 18.08% 0.00% 81.92%
Kumasi 295 70 0 80.82% 19.18% 0.00%
Takoradi 363 2 0 99.45% 055840 0.00%
Tamale 365 0 0 100.00% 0.00% 0.00%
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2.10 Transmission Network Performance

2.10.1 Power Supply (Feeder) Availability

TheNITSregistered an average feeder availabilit9@®2%for the year This performance was above
the PURC approved benchmadk 95%.

2.10.2 Transmission Line Availability

The transmission lines recorded an average availabili®3.68% for the period as shown inTable

2.19. The Table also shows average availability for the transmission lines of the various voltage classes

Table 2.19: Transmission line availability for 202 4

Voltage Class Availability %

69kV 99780
161kV B.9%
225kV %.2%
330kV 9A
Systehwverage Availability 98%6
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Chapter3

2025 DEMANDFORECAST

3B88888888888888888888888888888888888888 8205 BldtdciySSapplyPlan




3 2025 LOAD FORECAST

3.1 Introduction

Determining anualloadforecastss an importantstepi n G hebectrigity supply planningrocess.
The load forecasing methodologyemploys various socioeconomic and poldryen indicesto
estimatethe total electri@lload forresidential, commercial, and industicahsumerdor the forecast

period.

Demandfor electricity in Ghana continues tincreasedue to population growth, urbanization,
industriaisation andongoingnational electrification initiative aimed at achieving universal access to
electricity by the year 2030An accurateload forecastis important for realisingthe government's

commitment to foster economic growth and support enesigyensive sectors.

Electricity demand in Ghana can be classified into:
1 Domesticloadd refers to electricity demand within the Ghana control areacluding
VALCO, made up of residential, commercial and industrial loads.
1 VALCO; and
T Exports to Cote doélvoire (CIE), Bur ki na

The monthby-month peakload will vary depending on thanpactof load drivers such as seasonal
changes in weathesporting events etc. This chapter presents the electricityad forecasfor Ghana
for 205.

3.2 2025 Peak Load (base case)

The 2025 projected coincidenpeakloadfor the Ghana Power System4s338 MW. This represents
an increase 0886 MW (9.8% growth over the 2024 peak demand 03,952 MW which occurred on
Decemberl9, 202.

The followingassumptions drivéhe 2025base case peak load

U VALCO one and halteltline operation at 0595 MW.

Mine loads: Namdini 46 MW, Newmont Ahafo North 42 MW.

Export to:
o Burkina (SONABEL) supplyup to a maximum o240 MW.
o Togo/Benin (CEB, SBEE and CEESUpplyis projected at 20 MW.
o Cot e dol vsupplyieprofedtd 6 pel40 MW at peak.

c:

c:

N

O Integration of Genserod6s 36 MW captive gener

Chirano Gold Mine
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U On-going distribution network expansion works to extend coverage and improve service

guality to ECG and NEDCaoustomersincludingon-going rural electrification projects

3.3 2025 High Case Peak Load

The 2025 projectechigh caseoincident peakoad for the Ghana Power System4s454 MW. This
represents an increase 6002 MW (12.76 growth)over the 2021 peak demand a3,952MW which

occurred on December 19, 2@R

The followingassumptions drivéne 2025high case peakad

U VALCO one and halteltline operation atl20 MW.

U Mine loads: Namdini 46 MW, Newmont Ahafo North 42 MW.

0 BExport to:
o Burkina (SONABEL) supplyup to a maximum o240 MW.
o Togo/Benin (CEB, SBEE and CEESUpplyis projected atl50 MW.
o Cote dol vsupplyieprofedtd © pe200 MW at peak.

0O Ilntegration of Genserds 36 MW captive gener

Chirano Gold Mine
i On-going distribution network expansion works to extend coverage and improve service

quality to ECG and NEDCo customenscludingon-going rural electrification projects.

3.4 Distribution System Load Forecast Methodology

Distribution network demand typically accounts for approximately 80% of total Ghana demand. The
demand forecast for thdistribution system (i.eECG, NEDCo and EPC) was basedprojection for
GDP growth(4.4%)in Ghana, as determined by the Ministry of Finance.

Customers of thedistributing companies have been classified into categories. ECG customers are
categorized into Special Load Tariff (SLT) customers andd\®pecial Load Tariff (NSLT) customers.
The SLT customers include industrial customers who consume a demand of 100 kVA and absive w
the Non SLT customers include both residential and commercial customers who consume a demand
less than 100 kVA.

For NEDCo, there are three categories of customers. These are ResidentiakRésidential and
SLT customers. NEDCo's operational area covers about 64% of the geographical area of Ghana
(including the northern parts of Volt#shantiand Western regions) however, the customer density

of the operational area is low.
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EPC customers, typically industrial, distribute power within the Free Zones enclave and the Dawa

industrial zone.

The forecast model takes into consideration projections for losses as well as the different growth

patterns of various domestic customer categories.

3.5 Suppressed Demand

Ghanahas inherent suppressed demand for electricity, attributed to several factors, including:

i.  Inadequategeneration capacity, resulting in systemwide |loethagement

ii. Low voltage levels at the loadend result in the inability of some consumers to operate
voltagesensitive appliances that would otherwise function under optimal voltage conditions.
Additionally, low voltage leads wuboptimalperformance and reduced output from certain
electrical devices, ultimately contributing to lower overall energy consumption

iii.  Limited access to electricityaused bylelays in new consumer connectiorspecially by
distribution companies.

iv.  Poor reliability and inadequate redundameyome segments of transmission and distribution

networks, leading to prolonged outages for consumers.

3.5.1 Inadequate Generation Capacity

A significantamount of suppressed demand stems from insufficient generation capacity, which
periodially necessitatesoad managementThis especiallyaffected exports and to some extent the

two major distribution companies, ECG and NEDCo. The 2025 demand forecast aecbfont
suppressed demand attributable to inadequate supply, under the assumption that sufficient generation

capacity will be made available in 2025 to m@stonstrainedrojected demand.

3.5.2 Poor End -User Voltage Levels

Poor voltage levels at the consumer end prevent electrical appliances from operating at their nominal
ratings, resulting in suboptimal performance and hence reduced energy consumption. In some cases,
appliances disconnect from the grid when voltages fibvw some minimunvoltagethresholds.
Historical analysesarried out by NEDCo onsomeof its feedersshow thatimprovingpoor voltage
levelsresulied in a24%increase irconsumptionSuppressed@mandon these feeders estimated to

be releasedon the network is25.78 MW, translating intal51.28 GWhin energy
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3.5.3 Export to Burkina (SONABEL)

Burkina has formally requestéor supply of 2,227 GWh of electricity from Ghaffar the year 2025
at an average peak demand of 290 MWaximum peak demand of 430 M\WHowever, due to
constraintswith transmission capacity, it is projected that ordlyp55 GWh of electricity can be
exported to SONABEL, with a maximum peak demand®4® MW . This results in a suppressed
export demand 0672 GWh in 2025.

3.6 Details of 202 5 Base Peak Load Projections

Table3.1 showsthe contribution of thevariousLoad Entiiesto the projected 2025 base cas®eak
Load:
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Table 3.1: Summary of 202 5 Projected Peak Load

ECG 2,689.73
NEDCo 354.52
Enclave Power 48.00
AngloGold
Goldfields
Sankofa
Kenyase, New Abirim §
(Newmont)
Golden Star (Wasa)
Perseus (Ayanfuri)
Mines Golden Star Bogosu 386.50
Akwatia Diamond
Talos
Adamus
Asanko Gold
Drill Works
Earl Int
Namdini
Akosombo Textiles
Aluworks
GWCL
Enclave Power Compa
Other Bdlkstom Diamond Cement &19
B5plus
Volta Hotel
Savana Cement (Buipsg
VRA Townships
Losses +Network Usage 205/8
Total Domestic Peak Demand 3,6696
CEB+SBEE+( 120
CIE 140
CLSG 0
SONABEL 205
Total Exports 4690
VALCO 105.95
Coincident loaditW 43373

Domestic |
Demand

Exports

The pie-chartin Figure3.1 illustrates the composition of the projected 28Peakload, showing the
percentage share of each customer class. As shown in the chart, ECG has the loahesinstituting
62.0% of the total system peakad followed by exports 0.6, NEDCo 8%, the Mines a8.9%,
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VALCO at2.4%, EPC at.1% and Other Bulk Consumers at%b of total peakoad. Transmission

System losses and network usage constitute 4.7% of total consumption.

2025 Projected Peak Demand (MW)
4.7%

10.7%

2.4%\
1'9%'/\
8.9%
8.2%/

= ECG = NEDCo = Enclave Power Companys Mines = Other Bulk Customers = VALCO = Export = Losses

62.0%

Figure 3.1: 2025 projected peak load
3.7 2025 Energy Consumption Projections

In 2025, the projected base case energy consumption is estimat28l239 GWh , which includes
transmission network losses and network usagel@11 GWh , accounting fo4.3% of the total
projected energyconsumed This represents an increase 8685 GWh , or a growth of 12.1%
compared to the 2024 consumption 86,269 GWh . A summary of the 2025 energy consumption
by customers on the grid is presentedTable3.2.

Table 3.2: Summary of 202 5 Energy Consumption by Consumer class

Customer

ECG 17,545.5

NEDCo 2,296.2
Domesgiiocnsumption Enclave Power Company 317.7

Mines 2,577.0

Other Bulk Customers 424.1

Losses + Network Usage 1,211.2
Total Domestic 24,371.6
Exports | CEB | 959.4
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Customer 2029 Projected Consumptiol

CIE 602.7

CLSG 0.0

SONABEL 1,555.1
VALCO 850.0
Total Energy (GWh) 28338.9

Figure3.2 presents a pie chart illustrating the projected energy consumption by various consumers

in 2025 and their respective percerdl=g@&Vhshares
accounting for &.%% of the total energy consumption for 2025. This is followed by exports and the
mining sector, with projected consumptions &117 GWh (11%) and2,577 GWh (9.1%),

respectively

2025 Projected Energy Consumption (GWh)

Losses
o
VALCO Export 4.3%

3.0% \110% l I

Other Bulk Customers_—
= ECG = NEDCo = Enclave Power Compan's Mines = Other Bulk Customers = VALCO = Export = Losses

1.5%

Mines
9.1%

Enclave Power Compan
1.1% ECG
61.9%

NEDCo
8.1%

Figure 3.2: 2025 Projected Energy consumption by Customer
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3.8 Projected Monthly Energy Consumption f or 2025

A summary of monthly energy consumption and the corresponding geatand for the variousansumer classes is shown rable3.3.

Table 3.3: Projected 202 5 Monthly Energy (GWh) Consumption

0 Base Case Scenario

ECG 1522.51 1437.7( 1559.9 1490.3] 1554.94 1373.81 1384.7] 1328.6 1319.44 1456.4( 1511.00 1605.84 17,54
NEDCo | 180.98| 1840 | 2146 | 2081 | 2041 | 1848 | 180 | 17%0 | 1765 | 1942 | 2037 | 1849 | 22987
Er&?qﬁaigw 2%3 | 21 | 245 | 249 | 28 | 2610 | 2043 | 2m9 | 2;8 | 21 | 297 | 2%3 | 31B7
MINES 1898 | 17@3 | 1970 | 194.97| 2087 | 2029 | 2381 | 23@5 | 2320 | 2351 | 2373 | 2393 | 2,576.9§
OtherBulk Cus{ 3®22 | 325 | 3609 | 349 | 3%0 | 338 | 376 | 3®6 | 340 | 361 | 367 | 3606 | 4247
VALCO 729 | 61 | 729 | 6®6 | 729 | 686 | 729 | 729 | 6m6 | 729 | em6 | 729 | 8500
CEB(Togo/Be 8482 | 784 | 882 | 8D8 | 8®2 | 8D8 | 7068 | 7068 | 6840 | 882 | 818 | 882 | 9582
SONABEL(Bu| 10B1 | 1082 | 1263 | 1164 | 149.99| 1370 | 13%9 | 1359 | 1322 | 1481 | 1489 | 1284 | 1,5583
CIE (lvoryCo{ 580 | 682 | 646 | 515 | 485 | 486 | 4%5 | 4%5 | 420 | 416 | 551 | 52 | 6073
CSLG 000 000 000 000 000 000
Network Usa{ 119 114 | 124 119 124 113 115 111 110 120 123 128 1420
LOSSES | 100.32| 95.68| 104.44| 100.29| 104.84| 9491 | 9697 | 9391 | 9279 | 101.35| 103.98| 107.54| 1,197.0:
Total 2.374.9] 2,265.1 2.472.4] 2,374.3( 2,482.1] 2247.0( 2,295.7{ 2,223.3] 2,196.7] 2,399.3] 2.461.6] 2,545.9 28338.97
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3.9 Projected Monthly Peak Load for 2025

ECG 2588. | 2,618. | 2678. | 2648 | 2,618. | 2,44B. | 2,33 | 2,298. | 2360.0| 2,609. | 2,658 | 2,68D.
NEDCo 329, 331 332 36D 336 338 318 325, 329, 342 355 354,
Er(‘:‘:é?r‘]’gafl;"“ 49 49 A9 49 A9 49 49 4D 49 4D 49 4D
MINES 316 316 31%. 319, 333, 351 386G 386.0 | 389 38%. 383 386,
%T;gf;‘gfs 763 763 7R 813 813 810 79.4 79.5 79.5 82.3 82.4 82.2
VALCO 918 oL ol 102, 108, 108, 108, 108, 108, 108, 108, 108,
CEB(Togo/Bd 12, 120.0 | 1200 | 1200 | 1200 | 120 100.0 | 1000 | 1000 | 1200 | 1200 | 1200
SONABEL(BY 170 180 180 240 240, 228 228 228, 228, 240 230 208,
CIE (vory Co| 1230 | 140.0 | 1900 | 1900 | 1900 | 190.0 | 1400 | 1400 | 140.0 | 1400 | 1400 | 140.0
CSLG i i - i - i i - i - i -
Network Usa| 23 23 24 24 24 23 22 22 22 24 24 24
LOSSES | 190.0 | 1929 | 1987 | 2019 | 2005 | 19® 1838 | 1824 | 1855 | 2006 | 2027 | 2033
?é’zfﬁg' d';ﬁ% 4,053.2| 4,114.4| 42383 43069 4,277.9| 4,0956| 3,920.1| 3,800.4| 3,957.7| 42799 43236| 43377
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4 2025 GENERATION OUTLOOK

4.1 Generation Sources

Generating facilities forrthe first stage of the electricity supply chain, which transform energy
from a primary form into usful electrical energy. Accordingly, genenagtfacilities are usedor
exampleto transform potential energpuch ass latent in watercontainedin a dam thermal
energy latent in fossil fuels or Renewable Energy (Solar, Wind, Biomass, etc.) into electrical
energy. Electrical energy is requirddr industrial production, commercial operations, and

residential activities, thereby fueling modern economies and enhancing the quality of life.

The sources of generation considered in the BE&SP are primarily the existing Hydro, Thermal

and Renewable Energy Plants, as well as committed power generation projects expected to be

completed and start operating during the year

4.2 2025 Supply Outlook

4.2.1 Key Assumptions Underpinning the Supply Outlook

In developing the 2025 Supply Outlook, the following key assumptions were made:

42.1.1

Table 4.1 showsa summary of the existingeneration plantsas at December 2024A total

installedexistinggrid connectedyeneration capacity of B8 MW with a dependable capacity of

Existing Grid Connected Generation Sources

4,742 .35MIW is considered for 2025.

Table 4.1: Existing Grid Connected Generation Sources for 2025

| |
Grid Connected

Akosombo GS 1020 900 Hydro
Kpong GS 160 140 Hydro
TAPCO (T1) 330 320 LCO/Gas
TICO (T2) 340 220 LCO/Gas
TT1PP 110 100 LCO/Gas
TT2PP 80 0 Gas
KTPP 220 200 Gas/ Diesel
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Anwomaso Thermal Poy
(ATPS) 250 230 Gas
Takoradi Thermal Exten 132 0 Gas
Bui GS 404 360 Hydro
VRBolar Plant (Kaleo) 28.8 0 Solar
Bui Solar 50 0 Solar

1 (¢
gl\c/;l\év Phase 1 Floating { 5 0 Solar
CENIT 110 100 LCO/Gas
SAPP 161 200 180 Gas
SAPP 330 360 340 LCO/Gas
Karpower 470 450 Gas
AKSA 370 330 HFO/Gas
Cenpower 360 325 LCO/Gas
Twin City 200 198 LCO/Gas
Bridge Power 200 190 Gas
GP Tarkwa Plant 98.55 79.85 Gas
GP Damang Plant 375 30.38 Gas
GP Edikan Plant 58.05 47.04 Gas
GP Wassa Plant 58.05 47.04 Gas
GP Chirano Plant 58.05 47.04 Gas
Total NITS Generation 5738 48385

4.2.1.1.1 Commissioningof the remaining four units at Anwomaso Thermal

Power Plant

The Ameri plantwhich hadoeenin operation at AboadzeinceJanuary 201®as sincé\pril 2024
been relocatedo AnwomasoKumasi Six (6)out of the ten(10) units have been commissioned
andare currently in operatiorunder the new name, Anwomaso Thermal Power Station (ATPS).
It is expected that the installation of the remaining four units (100 MW) will be completed by the

end of thesecondquarter of 2025.
4.2.1.2 Existing Embedded Generation Sources

The total existinggeneration fromembedded sources 4922 MW. Details of this ishown in
Tabled.2.

1 4 units(100 MW) at ATPS, decommissioned from Aboadze and relocated to Anwomaso are expectedctneissionedy
end of 2nd Quarter 2025
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Table 4.2: Existing Embedded Generation

~ Installed Capacity Dependable Capaci Fuel Type
BXC Solar 20 0 Solar
Meinergy Solar 20 0 Solar
Safisana 0.1 0 WasteEnergy
VRA Solar Plant (Navrol 2.5 0 Solar
VRA Solar Plant (Lawra| 6.5 0 Solar
Tsatsadu 012 0 Mini Hydro
Total Embedded 4 0

4.2.1.3 Adequacy of Existing Generation Capacity in 2025

The projected peak electricity demand for 2025 is estimated at8\8@/. This peak is expected
to occur in the last quarter of the year. The forecast assumes a VALCO load of 120 MW and

total electricity exports amounting to 465 MW.

Table 4.3: 2025 Supply Adequacy
2025 Supply Adequacy Analysis

A | Forecast Peak Demand for 2025 43377 OMW
B | Dependable Generation Capacity as at December 31, 2024 4,834.3H\
C | Reserve Capacity required for S(igptydkflequacy 7809MW
D | Dependable Capacity requirddquéyppB) 5118.49\W\
E | Capacity ShptaH) 28414MW

As shown inTable4.3, the current dependable generation capacity in Ghang884.35 MW.
Though the total dependable capacity can serve the projected peak demand, it falls short of the
minimum eighteen percent (18%) reserve capacity margin required for supply adequacy, as
determined for the Ghana power system.

For a peak demand of 338 MW, the minimum required dependable capacity to satisfy the
adequacy criteria is,51849 MW. There is therefore a critical need to ensure additional
generation resources with dependable capacity of at |eB&MAV by the last quarter of the year

to ensure sustained supply adequacy by the end of the year.

4.2.1.4 Committed Generation Projects expected in 2025

The following committed generation capacity addition projects were considered in the 2025 ESP.
1 BP A @slar Power Plant s: The Bui Power Authority i€arrying out several projects aimed
at increasing itsenewable energy portfolioThe ongoing projects and their expected

commissioning dates are listed below:
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o Yendi Solar: Phase I, made up @0 MWp and Phase II, of additional 30 M\Wpbe
operational by Julg025and October2025respectively.
o Floating Solar @ Bui : Additional 10 MWp to be operational by July 2025
o0 Bui (land) Solar : 40 MWp to be commissioned by July 2025 and 60 MWp by
October 2025
1 AKSA Phase Il: AKSAEnergyis expected to commissioanadditional capacity df41 MW
(made up of 3 GTs each with a capacity of 47 MW) at388 kVAnwomaso substation. The
new plant is expected to beommissioned biast quarter of 2025.
1 CENIT Phase Il: CENIT Energyis expected to commissioan additionall10 MW capacity
at the 330 kV Anwomaso substation. The new plant is expected to be commissiorteé by
third quarter of 2025

Table 4.4: Committed Generation for 2025

20 MWp Phase 1 @ Yendi 20 0 Solar
é(él\S/IWp Phase 2 Floating § 10 0 Solar
40 MWp Phase 2 Land Bas 40 0 Solar
30 MWp Phase 2 @ Yendi 30 0 Solar
60 MWp Phase 3 Land Bas 60 0 Solar
AKSA Phase lI 141 130 Gas
Cenit Phase Il 110 100 Gas
Total 411 20

4215 Natural Gas Quantities and Availabilities

Gas supplyrojections for2025from the various sources are as follows:

1 Sankofa fielgrojects a supply 0245 Mmscfd .
1 The combined output from the Jubilee and TEN fields is expected to avé@@&mscfd .

i Nigeria is projected to contribute an additiondB Mmscfd of gas supply.

This brings the total estimated natural gas supply for 20251® Mmscfd . However, up t0383
Mmscfd of the total estimated gas supply is available for power generaBdrivimscfd is
therefore consumed by other industrial consumers.

To ensure these projections are achieved, sustained efforts and strategic interventions will be

necessary to address potential challenges within the supply chain.
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4.2.1.6 Gas Infrastructure Maintenance for 2025

A number of gas suppliacilities are planned for maintenance activities in 2025. To minimize
downtime and enhance the reliability of gaspower supply, the Ministry of Energnd Green
Transition has facilitated collaborative engagements among upstream, midstream, and
downstream stakeholders. These efforts have focused on coordinating and aligning maintenance

schedules across the value chain.

The following maintenance schedugesn inTable4.5 have been successfully synchronized for
2025:

Table 4.5: Gas Infrastructure Maintenance Schedule

Pigging exercise reqy
West African G ab(_)ut _80MMsfcd _of g9 LC_O for one (1) phase 4
. arrive in Takoradi ang unit and two (2) Cenpoy
Pipeline Compa Febts 21dMarch X
N shutting down of Ten|§ DFO on two (2) KTTP U
(WAGP) pigging . .
station. Domestic gasq HFO on AKSA
to be reduced by 80n
Biannual Emerg
Shutdown Valvg Febttand Feb 7 No Gas consumption
(ESDV) mainter| for first half/ Jul WA P Co &6 s T¢q
at the Takoradi | 2025 for secon|{ R&M station
Tema R&M stat
Loss of Mhscit
Jubilee shutdow ;Sadzy?”f;om g Jubilee to be supplen
P by TEN
1 Additionabak supply of |
Mmscfd
I LCO for one (1) phase 4
Atuabo GPP sh| 15 daysAwgust| Loss of 1dfhscfd unit and two (2) Cenpoy
9 Distillate Fuel Oil (DFO
(1) KTTP unit
1 HFO on AKSA
9 Additionabak of 80nscfq
9 LCO for one (1) phase /4
gndda)(/)SR(lj:Cs;Etg September 202 Loss abMmscfd unit and two (2) Cenpoy
1 DFO owdg? KTTP sinit
I HFO on AKSA
: I Additionabak of 80mscfa
14 days Inline
iggingdf6 6 Reduction of supply t T LCQ eI e () PEED
P Septenmd@25 unit and two (2) Cenpoy
line from ENI FH mmscfd
to ORF 9 DFO on odeKTTHtun
1 H-O on AKSA
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The natural gas supply in 2026m various sources is shown below:

2025 Gas Supply Outlook

500

400
300
200
100 I
0 -
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

®Jubilee/TEN ®ENI ®Ngas

Figure 4.1: 2025 Forecasted Gas Supply

Figure4.1 showsthat the month-by-month gas supplyolumes expectedrom both domestic
source and NigeriaThe dips in supply for some months indicate periods of gas infrastructure

shutdowns for maintenance in the year 2025.

4.2.2 Hydro Power Generation in 2025

The EMOP approved electricity supply from legacy hydro (Akosombo GS and Kpong GS) for
2025 is 7,450 GWHhThis is made up of 6,450 GWh from Akosombo GS, 1,000 GWh from Kpong
GS

Bui GSalso projects a@otal annual hydro generatioaf 1,211 GWh for 2025 Accordingly, the

total projected hydro generation in Ghana in 203,661 GWh.

4.2.2.1 Akosombo & Kpong Hydro

A projected generation of7,450 GWhis the sustainable generatidtom VRA hydro for 2025
based onarisk analysis conducted@he analysis indicatésat with an Akosombo GS year start
elevation of 268.86 feet (81.95 na) total drop in elevation odpproximately 10.94 feet (3.33 m)
is expectedresulting in a projected minimum elevation of approximately 257.92 feet (78.61 m)
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The projected Akosombo reservoir elevation chart for 2025 is shcsgure 4.2.

2025 Akosombo Generating Station Projected Depletion Curve
270
268.86
268
266
264
262
260
257.92
258
256
254

252
Jan-25 Feb-25 Mar-25 Apr-25 May-25 Jun-25 Jul-25 Aug-25

Figure 4.2: 2025 Projected Akosombo Reservoir Trajectory

The KpongGS is projected to have all four (4) units in service in 2025. The total average capacity
that is expected to be available at Kpong GS is 140 MW. The Kpong GS is expected to generate
1,000 GWh in 2025.

The projected total annual hydro generation from Akosombo and Kpong generating stafions
7,450 GWh, is about 33% higher than the firm Akosombo and Kpong hydro generation of 5,600
GWh.

Thisprojection isto mitigate the risk of falling below the dam's Minimum Operating Level in the
event of belowaverage inflows during the 2025 inflow season. By maintaining this balance, the
longterm operational sustainability of the Akosombo hydroelectric power plantl Wwe

safeguarded.
4.2.2.2 Bui Hydro

In 2025 the projected annual productioBui Hydro Plant id,211 GWh. It is estimated that, for
continuous and sustainable operation of the Bui GS for 2025, the reservoir level at the end of the

dry season in 2025 should not drop beldhe minimumelevationof 168.00masl. With a year
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start elevation ofLl78.76masl in 2025, and the estimated total energy production for 2025, the

yearend elevation is projected at 177.53 masl.
Assumptions for projected 2025 generation from the Bui Generating Station:

V 115% (Long Term Average Inflow (6,167 ®irme., 7,092 M

V  The 2025 Year start elevation of Bui Resen@it 77.50 masl.

V Operate two units in normal mode at 100MW, 110MW or 120MW each for between 8
0 24 hours daily from January to December 2025 depending on the reservoir elevation.

V Operate the Turbinette at 3.75 MW from January 1 to December 31, 2025

V Planned maintenance will be carried out on the units as scheduled during the year.

Bui Reservoir - 2025 Planned Trajectories
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Figure4.3: Bui Reservoir Trajectory for year 2025

Tsatsadu Microhydro Plant Generation for 2025

The Tsatsadu Microhydro Plant would be operated at a base load af\Wifdoom April 2025 to
December 2025. The Plant is projected to generate about 0.7 GWh of electricity during the

period.
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4.2.3 Thermal Power Generation for 2025

The Projected Dependable Thermal Capacity from the existing generation resourcets 3,
MW. The projected total thermal energy generation for 2025 %384 GWh. This is shown in
Table 4.6

Table: 4.6: Summary of Thermal Generation

Generation Sources 2025 Projected Thermal S
T1 1,86
T2 1,78
TT1PP 383
KTPP 664
ATPS 1,15
Sunon Asogli | 7172
Sunon Asogli Il 2,28
CENPOWER 2,31
Twin City 1,60
Early Power 1,33
KARPOWER 2,90
AKSA 1,29
CENIT -

Genser Tarkwa 336
Genser Damang 111
Genser Wassa 17(¢
Genser Edikan 23(
Genser Chirano 249
Totalhermal Supply (GWh) 19,39

4.2.4 Renewable Energy Generation Sources

The total installed capacity of Renewable Energy in Ghana as at December 31, 2024 is 154.6
MWop. Thiscomprises88.8 MWp directly connected to the NIT8nd 65.8V\Wp embedded in

the distribution network.A total generation o284 GWh is expected from Renewable Energy
sources in 2025.

The Bui Power Authority (BPA) has a 50 MWp Solar PV farm aeaBda 5 MWp Floating Solar
PV.The Bui Solar Plant is projected to dispatch M%/p (50 MWp Land based and BIWp
Floating)rom the Bui Solar PV Plant for between @112 hours daily from January 1, 2025. The
capacity is projected to increase progressively to M&p with the commissioning of additional
40 MWp land based and 18Wp floating by the end of the second quarter of 2025. The first
phase of Yendi Solar PV Plant with a capacity &@p is expected to be commissioned by the
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end of the second quarter of 2025. Tot al
2025 is projected to be 173.31 GWh.

VRA has a total of 37.8 My/solar PV plants made up of a 2.5 MWp Solar power péenat a 6.5
MWp plantembedded in the NEDCo network at Navrongand Lawrarespectively an®8.8
MWop connected to the NITSt Kaleo.

Additional generation is expected from the 20 MW/BXC solar power planandthe 20 MWp
Meinergy solar power plant. These are all embedded in the ECG netwdtkin the Central

region

The summary of generation from the solar power plant sources is showahie 4.7

Table 4.7: Summary of Renewable Energy Generation

|
VRA Kaleo Solar Power Plant 447
Bui Solar 71.4
5MW Phase 1 Floating Solar @ BGS 6
20 MWp Phase 1 @ Yendi 13
10 MWp Phase 2 Floating Solar @ BGS 6.9
40MWp Phase 2 Land Based @ BGS 41.7
30 MWp Phase 2 @ Yendi 11.¢
60 MWp Phase 3 Land Based @ BGS 23.5
Total Grid Connected Renewable Supply (G 217.
VRA Navrongo Solar Power Plant 3.9
VRA Lawra Solar Power Plant 10
Meinergy 25
BXG&olar 27
Total Embedded Renewable Supply (GWh) 65.9
Total Renewable Supply (GWh) 283.

4.3 Demand - Supply Analysis

In this subsection, we carry out a demarglpply balance analysis for the year 2025. The

assumptions underpinning the demasupply projections for the year are shown below. The
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analysis begins with the projected monthly energy generation from all generating plants. The

following considerations are used to determine which plants are dispaiebhey month
Fuel availability for power plants.
Mustrun plants (e.g., Solar).
System Stability Requirements
o Minimum @nerationof 500 MW required in the Western Enclave (i.e. Aboadze)
o Minimum gnerationof 650 MW requiral in the EasternEnclavdi.e. Tema)
o0 Minimum generationf at leastone (1) unit from BuiGS etc.

PURC and EMOP (Electricity Market Oversight Panel) hydro energy allocation for the

year.
Dispatch Protocol

Planned maintenance schedules of power plants

Hydro Dispatch : For 2025, EMOP has approved an allocation of 7,450 GWh generation for
Akosombo and Kpong G®ispatch of the Bui hydropower plant takinto consideration the
relatively low inflows during the justnded inflow season and the level of dispatch that will ensure
that the plantdoes not go below the minimum elevation of 168 mastotal of 8661 GWh of
hydro generation is projected for 2025.

Renewable Energy Dispatch. The solar power plants are mustin. A total of about284 GWh
is expectedfrom all the gridconnectel solar and other reewable sourcesvhereas a ttal of 66

GWh feeds directlyinto the distribution network.
Power Imports

No power import is anticipated in 2025. However, inadvertent energy exchanges dmeie
could result from transient flows or emergency imports necessitated by steonh capacity

shortages caused by faults or fuel supply contingencies.

4.4 Planned Maintenance

Some of the key maintenance activities expected to be undertaken in 2025 on generating units

are shown below:
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1 Akosombo GS transformer leakage repairs, annual maintenance work & SCADA Punchlist
Resolution on unit one which will last for 12 days in March

1 Akosombo GSunit no. 2: Tansformer leakage repairspaual maintenance work & SCADA
Punchlist Resolutiom May 2025

1 Kpong GS transformer rgasketing work on unit one which will last for 25 days in ApBi25
Tapcounit no. 1 82G1) hot gas path inspection & diverter damper & exhaust stack works
for the month of April2025

1 Asogli Class A maintenance which will last for 39 days from July into August 2025

The detailed maintenance activities are attached as Appendix B.

Based on the above consideratiotise 2025 demand/supply balance is illustratedable 4.8
andTable4.9.

Table 4.8: Projected Monthly Generation in GWh (January 0 June 2025)

Akosombo 515.6 535.3 578.1 530.6 548.3 540.3
Kpong 79.9; 82.9 89.6 82.2 85.0 83.7
T1 194.1 187.4 207.5 93.74 207.5 200.8
T2 156.2 126.3 152.4 147.5 156.5 147.5
TT1PP 45 .3 - 65.7 - 70.3 -

KTPP 43.5 87.3 18.6 55.8 18.6 93.6
ATPS 98.4] 92.5 97.1 88.5 98.4 98.8
VRA Navrongo Solar Power | 0.37 0.3( 0.33 0.37 0.33 0.37
VRA Kaleo Solar Power Plan| 3.7% 3.3¢ 3.75 3.63 3.75 3.63
VRA Lawra Solar Power Plan 0.87 0.7¢4 0.87 0.84 0.87 0.84
BUI 102.5 97.6 107.1 102.7 106.1 97.7
Sunon Asogli | 60.5] 54.6 60.5 58.5 60.5 58.5
Sunon Asogli Il 179.8 141.8 169.9 164.5 199.8 192.3
CENPOWER 207.9 111.4 207.9 200.6 207.9 200.6
Twin City 134.3 127.4 134.3 176.0 134.3 130.0
Early Power 113.3 154.8 98.4 149.9 143.7 53.2
KARPOWER 257.6 279.7 283.7 304.1 257.6 176.1
AKSA 82.5; 79.6 93.6 110.0 80.9 74.4
CENIT - - - - - -

Genser Tarkwa 29.9] 30.7 31.3 29.6 29.1 27.4
Genser Damang

Genser Wassa 14.9] 14.9 15.4 14.7 14.6 13.8
Genser Edikan 20.4] 21.4 21.5 20.3 19.8 18.5
Genser Chirano 22.1] 24.1 23.6 22.1 21.2 19.6
Bui Solar 6.5¢ 5.9¢ 6.44 6.91] 6.35 5.44
5MW Phase 1 Floating Solar 0.5] 0.45 0.4¢ 0.55 0.5( 0.42
20 MWp Phase 1 @ Yendi - - - - - -

52 8888888888888888888888888888888888 388 82028He8tdchySdpplyPlan



10 MWp Phase 2 Floating So - - - - - -
40 MWp Phase 2 Land Base - - - 5.43 4.9 4.2¢
30 MWp Phase 2 @ Yendi - - - - - -
60 MWp Phase 3 Land Base( - - - - - -
Menergy 1.65 1.6 1.7] 2.1¢ 2.2 2.2(
BXC Solar 1.87 1.83 1.8¢ 2.32 2.3¢ 2.36
Total Supply (GWh) 2,37, 2,26 2,47 2,371 2,48 2,24
Table 4.9: Projected Monthly Generation in GWh (July & December 2025)
Jul Aug Sept Oct Nov Dec
Akosombo 539.71 543.30 525.83 536.61 519.17| 536.83
Kpong 83.69| 84.23| 81.52 83.19 80.49 83.23
T1 207.5§ 207.58 70.56 92.99 98.17 97.45
T2 155.94 146.67 138.45 152.44 148.35| 156.67
TT1PP 70.31 - 63.50 - 68.04 -
KTPP 18.60f 96.72| 18.00 96.72 18.00 96.72
ATPS 98.63| 98.69| 96.17 89.25 98.51 98.45
VRA Navrongo Solar Power 0.33 0.33 0.32 0.33 0.32 0.33
VRA Kaleo Solar Power Plarl  3.75 3.75 3.63 3.75 3.63 3.75
VRA Lawra Solar Power Pla] 0.87 0.87 0.84 0.87 0.84 0.87
BUI 97.13| 94.45| 92.63 100.41 102.83| 109.57
Sunon Asogli | 60.51| 60.51| 58.56 60.51 58.56 60.51
Sunon Asogli Il 206.04 210.13 203.9¢ 210.29 202.45| 200.8¢
CENPOWER 207.94 187.94 184.66 181.67 205.99| 213.27
Twin City 134.34 101.61 130.01 134.34 130.01| 134.34
Early Power 39.19| 116.2¢ 116.53 158.20 93.26 94.52
KARPOWER 167.35 110.42 22751 212.29 306.10| 320.71
AKSA 90.41| 47.33| 77.47 159.50 194.57| 205.8¢
CENIT - - - - - -
Genser Tarkwa 27.18| 27.07| 24.77 26.33 26.99 27.96
Genser Damang 18.75| 18.75| 18.14 18.75 18.14 18.75
Genser Wassa 13.82| 13.77| 12.76 13.48 13.65 14.13
Genser Edikan 18.27| 18.17| 16.45 17.58 18.22 18.88
Genser Chirano 19.81| 19.67| 17.42 18.83 19.94 20.68
Bui Solar 4.45 4.32 5.03 6.18 7.28 6.55
5MW Phase 1 Floating Solay  0.35 0.33 0.40 0.48 0.56 0.50
20 MWp Phase 1 @ Yendi 1.75 1.69 1.97 2.42 2.85 2.56
10 MWp Phase 2 Floating S{ 0.87 0.85 0.99 1.21 1.43 1.28
40 MWp Phase 2 Land Base¢  3.49 3.38 3.95 4.84 5.70 5.13
30 MWp Phase 2 @ Yendi - - - 3.63 4.28 3.85
60 MWp Phase 3 Land Base - - - 7.27 8.55 7.69
Menergy 2.24 2.22 2.27 2.42 2.32 1.94
BXC Solar 2.41 2.39 2.43 2.59 2.48 2.11
Total Supply (GWh) 2,296| 2,223| 2,197 2,399 2,462 2,546
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Figure4.4 is a graphical representation of the above energy generation/consumption balance
showing the percentage share of each generation type. The Chart indicates that thermal
generation will constitute aboui844% of projected total generation whilstydro and Solar PV
generationwill constitute 3.56% andl.0% respectively. This indicates the dominance of thermal
generation in Ghanads overal/l generation mi X
availability to the thermal plants plays in power sugglgurity andeliability in the Ghana power

system.

Sources of Generation - 2025

1.0%

mHydro ®Thermal ®Renewable

Figure 4.4: Contribution of Supply by Generation
4.5 Operating Reserve

Loadservingentities and bulk consumers are responsible for the arrangement of firm generation
capacity that is adequate to reliably meet their projected demand. This implies arranging for
sufficient generation to meet firm demandith its corresponding operating reserve

requirements.
4.5.1 Operating Reserve Requirement

The 2011 Ghana Generation Adequacy Assessment report and the 2011 Generation Master Plan
reports recommended a reserve margin of 18% of the projected p&aks, the generation

capacity Reserve Margin requiremaftl8%wasemployed in the 2025 Supply Plan.
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4.6 Projected Capacity Situation

The projected monthly Supply Capacity levels, taking planned unit maintenance and Fuel Supply

into considerationis shown inTable 4.10 andTable 4.11.

Table 4.10: Projected Monthly Capacity Situation for 2025 (January 0 June 2025)

Domestic 3,722 3,548 3,580 3,650 3,655 3,622 3,455
VALCO 106 92 94 98 102 106 106
Export (CEB+SONAB| 550 413 440 490 550 550 535
Projected System Dg 4,338| 4,053 4,114 4,238 4,307 4,278 4,096
Generation Sourcs Projected Available Gen. Capacity (MW)
Akosombo 960 960 960 800 960 960 800
Kpong GS 140 140 140 140 105 140 105
Bui GS 360 360 240 360 360 240 360
TAPCO 330 295 295 295 150 295 295
TICO 330 210 210 210 210 210 210
TT1PP 100 100 0 100 100 100 100
KTPP 200 200 200 200 100 100 200
TT2PP 70 0 0 0 0 0 0
Anwomanso Power 230 138 138 138 138 230 230
T3 Power Plant 120 0 0 0 0 0 0
VRA Solar Plants| 37.7 0 0 0 0 0 0
Imports 0 0 0 0 0 0 0
Bui Solar Farm 220 0 0 0 0 0 0
Bui Mini Unit 4 4 4 4 4 4 4
SAPP 161 180 180 0 150 180 180 180
SAPP 330 350 350 170 350 350 350 350
CENIT 100 100 0 100 100 100 100
Karpowership 450 450 450 450 450 450 450
AKSA 312 312 300 294 312 312 312
Cenpower 350 350 350 350 350 350 350
Twin City 198 198 0 0 0 0 0
Genser 310.2 231 231 231 231 231 231
Bridge Power 190 190 0 190 190 190 190
Safisana 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Meinergy 20
BXC Solar 20
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Total De(‘l\)/levr\‘/‘;ab'e Gel 5s82| 4768 | 3688 | 4362 | 4290 | 4442 | 4467
Surplus/deficit (MW 1,244 715 426 124 -17 164 371
Actual Operating Rese 18% -10% 3% 0.40% 4% 9%
Table 4.11: Projected Monthly Capacity Situation for 2025 (July & December 2025)
Domestic 3,722 3,349 3,319 | 3,387| 3,674 3,728 3,767
VALCO 106 106 106 106 106 106 106
Export (CEB+SONABFE 550 465 465 465 500 490 465
Projected System Del 4,338 3,920 3,890 | 3,958| 4,280| 4,324 4,338
Generation Source Projected Available Gen. Capacity (MW
Akosombo 960 960 960 960 960 960 960
Kpong GS 140 105 140 140 140 140 140
Bui GS 360 360 360 360 360 360 360
TAPCO 330 295 295 295 295 295 295
TICO 330 210 210 210 210 210 210
TT1PP 100 100 100 100 100 100 100
KTPP 200 200 200 200 200 200 200
TT2PP 70 0 0 0 0 0 0
AnwomBswer Plant 230 230 230 230 230 230 230
T3 Power Plant 120 0 0 0 0 0 0
VRA Solar Plants 37.7 0 0 0 0 0 0
Imports 0 0 0 0 0 0 0
Bui Solar Farm 220 0 0 0 0 0 0
Bui Mini Unit 4 4 4 4 4 4 4
SAPP 161 180 180 180 180 180 180 180
SAPP 330 350 175 175 350 350 350 350
CENIT 100 100 100 100 100 100 100
Karpowership 450 450 450 450 450 450 450
AKSA 312 312 312 312 294 330 330
Cenpower 350 350 350 350 350 350 350
Twin City 198 198 198 198 198 198 198
Genser 310.2 251 251 251 251 251 251
Bridge Power 190 190 190 130 130 190 190
Safisana 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Meinergy 20
BXC Solar 20
TotdDependable Generat 5,582 | 4,670, 4,705 | 4,820 4,802 4,898 4,898
Surplus/deficit (MW 1,244 750 815 863 523 575 561
Actual Operating Resen 19% 21% 22% | 12% | 13% 13%
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In the first half ofthe year2025, reserve marginsare expected to below with the month of
February recordindnighdeficits of up to 426 MW. This is mostly due to the WAPCO pigging
whichwill result in the curtailment of gas supply to the TeR&M stationlimiting the generation

in the East. Consequentlthere is the need to procure@dequate stocks diguid fuelfor running
thermal powerplantsespeciallyn the Temato avert the need for load management during the

periods of the maintenance.

It is worth noting that the analysis does not factor forcedtages to plant®ver the period of
the year 2025. Ithe event of such forced outages occurring, especially within ¢niegs of low

reserve margins, generation may not be adequate to meet demand resulting in shortfall
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Figure 4.5: 2025 Projected Monthly Generation Vs Projected Demand

58 8888888888888888888888888888888888 88 82028HestbctySdEpply Plan




4.7 Thermal Fuel Requirements

Currently, most of the thermaplantsin Ghana use natural gas as their primary fuel for power
generationTherefore, systems to ensure a high reliability of gas supply for power generation are
needed The breakdown of monthly natural gas requirements is showhainle4.12 and Table

413

Table 4.12: Monthly Natural Gas Requirements in MMBtu (Januar 0 June 2025)

TAPCGAS 173852 167858 185842 839290 1.858.42 1,79847
TICOGAS 1.098.93 1.616.35 1,050.15 1.887.24 2,002.08 1,887.24
TTIRGAS 530712 - 769532 - 822604 -
KTPRGAS 512.430 1,02910 219108 657,324 219,108 1,102,60
TT2RGAS

Anwomaso PoweGAl 1,110,67 1,044,.34 1,09624 999139 1.109.87 1.114.58
KarpowersGips 2.193.14 238137 2.415.79 2.589.36 2.193.14 1,499.16
SARRGAS 1.090.86 1.627.68 190940 1.848.24 2.156.80 2,078.79
CENIGAS : : : : : :
TWIN GIGAS 110411 1.047.49 110411 1,446,60 110411 1,06853
CENPOWEAS 171045 921823 1.719.45 165923 1.719.45 165923
Early POWEAS 129247 176510 112182 1,709.12 1.638.26 606,624
AKS/BAS 680,984 657443 772.643 907,766 667,960 614,244
AKSMFO : : : : : :
Genser Tarkwa 329002 337,982 344280 326,152 320,950 301572
Genser Damang - - - - - -
Genser Wassa 178,059 179416 185586 176535 175406 165,809
Genser Edikan 238,100 249654 251064 237,017 231302 216,197
Genser Chirano 262322 286,872 280,939 263269 252341 233.138
(Thjl’ﬁg;':;t”’a' GasVo 15 880,8f 14,823.2] 15,0985 15546.3] 16,4718 14346 2
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Table 4.13: Monthly Natural Gas Requirements in ~ MMBtu (June & December 202 5)

TAPCGAS 2,560,45 2,560,45 870,358/ 1,147,0(¢ 1,210,95 1,202,079 19,323,
TICOGAS 1,995,0¢ 1,876,2¢ 1,771,1§ 1,950,15 1,897,85 2,004,393 22,836,¢

TT1RRSAS 822,604 - 742,997 - 796,068/ - 4,484,5]

KTPRGAS 219,108 1,139,3€ 212,040| 1,139,34 212,040| 1,139,34 7,800,95

TT2RRSAS -
Anwomaso Pow

= Cl A
PlantGAS 1,112,559 1,113,145 1,084,81 1,006,7¢ 1,111,22 1,110,494 13,013,

KarpowersGipS | 1,424,6§ 940,037| 1,936,798 1,807,24 2,605,79 2,730,294 24,716,1
SARRGAS 2,208,05 2,241,89 2,174,64 2,243,29 2,162,1€ 2,165,34 24,807,]
CENIGAS - - - - - - -

TWIN GIGAS | 1,104,117 835,153 1,068,53 1,104,11 1,068,53 1,104,171 13,159,

CENPOWEAS | 1,719,495 1,554,07 1,526,93 1,502,2¢ 1,703,33 1,763,559 19,168,2

Early PoweAS | 446,748| 1,324,64 1,328,470 1,803,471 1,063,164 1,077,5¢ 15,177,3
AKSASAS 745,868| 390,461| 639,140/ 1,315,971 1,605,17 1,698,34 10,695,
AKSAFO - - - - - - -
Genser Tarkwa 299,033| 297,762| 272,515| 289,606| 296,892| 307,525| 3,723,3€

Genser Damang 237,779| 237,779| 230,109| 237,779| 230,109| 237,779| 1,411,33
Genser Wassa| 165,842| 165,288 153,130| 161,728| 163,767| 169,548| 2,041,0]
Genser Edikan| 212,738| 211,662| 191,585| 204,753| 212,233| 219,932| 2,676,337
Genser Chirang 234,968| 233,411| 206,707| 223,413| 236,589 245,378| 2,959,34

Total Natural Ga 4 187,995
Volume (MMBt 15,509,G 15,121,4 14,409,¢ 16,136,8 16,575,¢ 17,175,9 ¢

From Table4.12 and Table4.13 the total projected natural gagequirementfor generation in

2025 is about 187,995,615 MMBtu

4.7.1 Additional Gas Requirement

The projected natural gagquirementfor the Ghana power systein 2025is 519mmscfd whilst
the projected supply is 418mscfd(383 mmscfdis for power generation and 3thmscfdis used
by nonpower industrieg. This implies that there is ahortfallin gas supply of36 mmscfdin

2025.

However, it is worth stating thatetween July and September, electricdgmand is expected to

dip during the heavy rainy seastrerebyreducing gasonsumption within that period
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Figured.6 shows the projected natural gas demand and supply outlook fos.2l0#& chart shows
that in 2025, there is a need to secure additional gas supply to adequately serve projected system
demand. In the absence of that, alternate fuel (liquid fuel) will be required to coeml the

available natural gas supply.

The hydro resources and other thermal plants that operate on liquid fuel will then play a critical

role in ensuring power supply adequacy in 202

2025 Projected Natural Gas Demand/Supply in (mmscfd)

e 518 519
500 | o 4g0™™ 496 mu 48/ mumem 486 ™ 498

i O T L 469-—- 457 et 450

400 418 418 418
300
200
100
0

s Jubilee/TEN s ENI s Ngas e===Total Gas Demand e====Total Gas Available

Figure4.6: 2025 Projected Monthly Generation Vs Projected Demand

A few thermal plants can also run on either Light Crude Oil (LCO) or Diesel Fuel Oil (DFO) as
secondary fuel. The AKSA plant has convert& MW of its 330 MW capacity to operate on

natural gasThe following assumptions on the price of fuel delivered were made:

Natural GasyWACOG) 0 US$8.0422MMBtu
Delivered LCO06 US$ 100/barrel.
Delivered Dieseb US$ 600/MT.

Delivered HFOd US$ 6®/MT.

A summary of major fuel requirements for 2025 is presented below:

1 Natural Gas: Based on the assumed gas supply from the domestic suppliers in Ghana and

imports from Nigeria, the total natural gas consumption for 2025 is projected to be about
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144.97 TBtu. Based on an estimated natural gas price of US$8.0422/MMBtu, the projected
cost of natural gas for the year 2025 is US$ 1.165 Billion.

LCO: During the scheduled West African Gas Pipeline (WAGP) pigging exercise from
February 3 to March 2, 2025, a generation shortfall is anticipatedh, that the minimum
required generation of 650 MW from the eastern generation enclave, which is essential for

grid stabilityis not met Additionally, a significant supfalgmanddeficitis expected.

To mitigate this shortfall, it is necessary to procure supplementary Light Crude Oil (LCO) to
sustain thermal power plant operations in the eastern enclave (Tema) and ensure
uninterrupted electricity supply. The estimated LCO requirement foe fsigging period is

approximately339,600 barrels, with an associated cost &fS$ 33.96 million .

Furthermore, due to inadequate natural gas supply throughout the year (as illustrated in
Figure 4.5), an additiona)161,920 barrels of LCO will be required to supplemenhermal
generationfrom natural gasAt an estimated delivered LCO price fS$ 100 per barrel ,

the projected cost for this supplementary fueliS$ 516.19 million .

In total, US$ 550.15 million will be required to procure the necessary LCO to complement

natural gas supply and maintain grid reliability

HFO: The AKSA plant is scheduled to operate on HFOdomplement the available gas to
support peak demands well agluring gas maintenance shutdowbp to about162520MT

of HFO will be required to support generation in 2025. At an estimated delivered HFO price
of US$605/MT, the projected cost of HFO for the year 202%Ji8$ 98.32 Million .

Diesel Basedon the anticipated gas suppdeficits and gas infrastructuutages it will be
necessary to make provision for abot7,369 MT of diesel in 2025. At an estimated
delivered Diesel price of US$ 1600/MT, the projected cost of diesel for the yeds BA2S$
235.79 Million .

Based on the above, the estimated anrfual cost to operate the thermal power plants ($S$
2.02 Billion .
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5 2025 TRANSMISSION SYSTEM OUTLOOK

5.1 State of the Ghana Power System and Transmission Challenges

The Ghana PowelSystemhasgrown from a peak loadof 1,933 MW in 2015 to 3,952 MW in
2024 with an accumulate@nnualaverage growthrate of 9.4 However, despite this rapid
growth in demand, investment in the transmission network has not kept paige mainlyto

financing challenges

The relatively slow pace ahvestment inthe transmission infrastructureas resulted in gradual
emergence of congested corridors on tidTS and the increasgnumbers of old and obsolete

equipmentwhich require urgent replacement

As demands projectedto continue to grow,it is expedient totake urgentstepsto realisethe
necessarynvestmens to reinforce the NITS Thisis to ensurethat the NITS continues tdhave
adequate capacignd the robustness tmaintain grid stabilityandto ensure reliable and efficient

power supply in Ghana.

5.1.1 National Interconnected Transmission System (NITS)

As at the end of 2024, the NITS ceopriseda total circuit length of 6,719.6 kmof transmission
lines. This ismadeup of transmission circuitat the followingvoltage levels: 161 kV (5,207.9 km),
225 kV (92.2 km), 330 kV (1,206.6 km), and 69 kV (212.8 km).

The NITS alsocomprised72 Bulk Supply Points (BSPs) with a total transformation capacity of
9,799.8 MVA. It alsohad installedeactive power compensatiotevicesas follows 589.9 MVAr

of fixed capacitive device230 MVAr of reactors, and two StatiwAR Compensators(1x40
MVAr at the Tamale substatipand1x50 MVAr at the Kasoa substatipn

The Ghana power system is interconnected with
Faso at 225 kV and with Togo at both 161 kV and 330 kV, facilitating -bxarsker power

exchanges.

5.2 Network Analysis

Network analyseswere carried out to determine transmission line loadings, substation bus

voltages and network loss levels across the transmission netwa&d Flow analyses were
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therefore carried out to determine the transfer capabilitf the NITSand assess the level of
reliability of the transmission network to evacuate power from the generatientersto the
various Bulk Supply Points.

Loadings on transmission lines avmltage levels of some key substatiomere monitored to
determine whether therevere any limit violations.In addition transmission system lossegre
monitored to determine the impact of generation and transmission investments on grid

performance.
The following assumptions were considered in @uealyss carried out

a. Development of Load Flow Cases

The study was carried out on the 26 network model of the Ghana power system which
was developed using the 2Dpeak and ofpeak demand forecast data. The study was
conducted on the expected state of the power system within two periods of the year

being, the first half year (Janu@ryune) and the second half y¢dulyd December)

b. Generation Additions

The following power plants, expected to bmmmissioned in 202%See Chapter 4
oCommitted Generation Projects expectad 2025) were considered:

1 50MWp Yendi solar PV.

1 110 MWp additionalsolar PV at Bui

1 100 MW additional capacitgt Anwomaso Thermal Power Statiofin in first Half

of the year.
Sensitivity analysigascarried out on the 205 MW AKSA Phase Il at Anwomaso in the

second half of the year.

c. Load Additions

The load additions considered in developing the base case, as outlined in the Demand Outlook

chapter of this report, are as follows:

1 Ahafo North Mine Load: 18 MW in the first half of the year, increasing to 42 MW by the
end of 2025.

1 Namdini Mine Load: Increasing to 46 MW by the second half of 2025.
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5.3 Scope of Analysis

The network analysesoughtto determine:

\% Transmission line constraints to powevacuatiorfrom the generating stations

to the Bulk Supply Points

Vv The ability of the entire power system to withstand arINcontingency (i.e.
forced outage of a single network element) e.g. transmission line, generator,

transformer, etc.;

\% Adequacy of reactive power compensation in the transmission network in

achieving acceptable system voltages;

\ Overall transmission system losses during peak ande#k periods;

\ The impact of locational imbalance in generation resources.

5.3.1 Technical Adequacy Criteria

The following criteria were used to assess the performance of the system under both normal and
contingency conditions.

a. Normal Condition

Table 5.1: Criteria, normal condition

Parameter

Bus Voltages 0.95pu to 1.05pu

Transmission Line Power flows not exceeding 85% of Line Capacity
Transformers Not exceeding 100% (nameplate rating)
Generators Not exceeding their Capability Curves

b. Contingency Conditions

Table 5.2: Criteria, contingency condition

Parameter

Bus Voltages 0.90pu to 1.10 pu

Transmission Line Power flows not exceeding 100% of Line Capacity
Transformers Not exceeding 120% of Namépiatsiiatitije
Generators Not exceeding their Capability Curve
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5.4 Results of the Technical Analys es

The analyss were carried outon the following scenarias

f 2025 Case (Off Peak scenarids) the 1% and 2¢ half of the year
f 2025 Case (Peak scenario®y the 1% and 2¢ half of the year
1 2025 Case with Gas Contingendft Peak &eak scenarios)
1 System Contingency Analyses
Details of the results of the analyses are enumeratedollows:

5.4.1 2025 Case (Peak and Off -Peak Analyses)

This analysis was conducted bdsen the agreedlispatch protocolsvhich have both commercial

and technical consideration to develop the generation schedule for the cases.

a. Off-Peak Condition & 1st Half of 2025:

In this scenario, analyses were carr@d during the offpeak. The ofpeakdemands estimated

to be 36609 MW (85% of projected system peak demand4g®06.9 MW) in the I* Half of the
year.Table5.3 shows the generation schedule from each enclave that was used to model this
scenario.Table5.4 showsthe internal demandpower export to neighbouring countries, and
transmission losses for this scenaritpltages at some selected substations are showrainle

5.5. Transmission losses recorded for this scenari®.i8% (133.7 MW) of total generation of
3,6609 MW.

No line loading violations are observddhw voltages are recorded in the Western aigstern

corridors of the transmission gridrhis is depicted in theoltage contour inFigure5.1.

The contour shows the voltage profile of the power system on a Single Line Diagram (SLD) of
the load flow analysis. The areas shafllishow substations that are in violation of the voltage
criteriaie, voltages less than 95% of nominal. Ralwto Greenshow bus voltages which are

in the range of 9%to 98% of the nominam shows voltages above 98% of the nominal. This

standard of contour drawings is applied to othsrenarios.
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Table 5.3: Generation dispatch from Generation Enclaves (Off -peak conditions 1st Half Nomination)

GENERATION ENCLAVE OUTPUT (MW)
EASTERN 1853
WESTERN 1252
MIDDLE 2%
NORTHERN 241

TOTAL 3660

Table 5.4: Off-Peak Demand Distribution & 1% Half 2025

OUTPUT (MW) REMARKS

DOMESTIC PEAK 3,088

Voltage@Dawa 330 kV is 1.0
STARASERRUETIOICED 12 Voltage@Lome 161 kV is 0.9
GHANA SUPPLY TO CIE 169 Voltage@Prestea 225 kV is 0
GHANA SUPPLY TO SONABI 212 Voltage@Nayagnia 223 BY is
TRANSMISSION LOSSES 137
TOTAL 3660

Table 5.5: Voltages at some selected Substations (1st Half Off -peak conditions
Asawinso  Volta Kedjebi Cape Coi Konongo Achimot Kumasi Yendi
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Figure 5.1: Voltage Contour for 1st Half Off Peak Nomination Scenario

b. Off-Peak Condition 9 2nd Half of 2025:

Two scenarios are considered in the second half of the year. The first scenario considers the
conditions wth all transmission lines in servicehe second scenario considers conditions
wherethe 161 kV Anwomas® Kumasi andhe 161 kV Kaso® Mallam lines are taken out of
service for reconstructionThe second scenario also caders 120 MW generationfrom AKSA
Phase Il plarftom Anwomaso Voltages and line loadings will be monitored for the two

scenarios.

Scenario 1: All lines in service
The offpeak demand is estimated to B&687.1 MW (85% of projected system peak demawid

4337.7 MW) in the 2nd Half of the yeaiTable5.6 shows the generation schedule from each
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enclave that was used to model this scenario. Voltages at some selected substations are shown
in Table 5.8. Low voltages are recorded in the Western ariflastern corridors of the
transmission grigis shown in the contour ifrigure5.2.

Transmission losses recorded for this scenari®i4% corresponding t0125.1 MW of total
generation 0f3,687.1 MW.

Voltage athe 161 kV Kumasi substation is 13%V (0.99 pu). Voltages at 161 kV Kasoa, Mallam
and AccreCentral are 18.8kV (0.9 pu), 1%.0 kV (0.96 pu) and ¥59 kV (0.96 pu) respectively.
Maximum power flow on lines between Aboadze and Kasdd &2 MW (71.3%)The 330 kV
TakoradiThermald Pokuase line is loadddb3.8MW (19.6%)The 161 kV Anwomas@ Kumasi
line is loaded.29.3 MW(39.4%)The 161 kV Nkawkawd Anwomaso tap off to Kumass loaded
at68.2 MW (15.7%.

Table 5.6: Scenario 1 Generation dispatch (Off -peak conditions 2nd Half Nomination)

GENERATION ENCLAVE OUTPUT (MW)
EASTERN 1,862.9
WESTERN 11864
MIDDLE 228.3
NORTHERN 4307
TOTAL 3681

Table 5.7: Scenario 1 Off -Peak Demand Distribution
OUTPUT (MW) REMARKS

DOMESTIC PEAK 3038
Voltage@Dawa 330 kp'us 1.0

L 1d Voltage@Lome 161 kV is 0.9t
GHANA SUPPLY TO CIE 155 Voltage@Prestea 225 kV is 0.
GHANA SUPPLY TO SONM 2@ Voltage@Nayagnia 22B gt is C
TRANSMISSION LOSSES 180

TOTAL 3681

Table 5.8: Voltages at some selected Substations (Off -peak conditions 2nd Half Nomination

Station Asawin  Volta Kedjebi Cape Coa Konongo Achimot: Kumasi Yendi

1600

Voltage 138 185 158 192 64

(kV)
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Figure 5.2: Voltage Contour for Off Peak 2nd Half Nomination Scenario 1

Scenario 2: 161kV Anwomagamasi and 161 kV Kasb®lallam Lines taken out of service
In this scenariothe 161 kV Anwomas® Kumasi andhe 161 kV Kaso& Mallam lines are taken

out of service for upgrade works with the sangemand consideredth Scenario l.e.3,687.1
MW. This scenario also considers generatioinl120 MW from the proposed AKSA Phase I
plant in Anwomaso. The internal demandand power supply to neighbouring countries are
similar to Scenario ITransmission lossegcordedfor this scenario i8.3% corresponding to
122.0 MW of total generationof 3,6871 MW. Low voltages are recorded isome parts othe
Western and Eastern corridors of the grif¥oltages at some selected substations are shown in
Table5.10.
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Table 5.9 Scenario 2 Generation dispatch (Off -peak conditions 2nd Half Nomination)

GENERATION ENCLAVE OUTPUT (MW)

EASTERN 1,851
WESTERN 1063
MIDDLE 348
NORTHERN 4307
TOTAL 3681

Table 5.10: Voltages at some selected Substations (Off -peak conditions 2nd Half Nomination
Station Asawin  Volta Kedjebi Cape Coa Konongo Achimot: Kumasi Yend

185 1628 186 189 189  1&k7

Voltage
(kV)

Voltage atthe 161 kV Kumasi substation is 89 kV (0.99 pu). Voltage d@he 161 kV Kasoa
substationincreasesfrom 154.8 kV Q.97 py to 161.0 kV (1.00 py)oltage at Mallarand Accra
Central reduce from154.0 kV (0.96 puand154.9 kV (0.96 puin Scenario 1 tdl53.6kV (0.95
pu) and 153.7kV (0.95 pu)in Scenario 2 respectivelidighestpower flow on lines between
Aboadze and Kasoa is 1.0 MW (67.5%).Power flow onthe 161 kV Nkawkawd Anwomaso
tap off to Kumasiincreases fron68.2 MW (15.7%)n Scenario 1 t0179.4 MW (40.2%)in

Scenario 2
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BAWKU
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Figure5.3: Voltage Contour for Off Peak 2nd Half Nomination Scenario 2

a. Peak Condition - 1st Half of 202 5:

From the 203 load and energy demand forecast, the projected peak for the first half of
2025 is 4,306.9 MW . Table5.11 shows the generation schedule from each enclave that

was used to model this scenario.

Low voltages are recorded in some sections/ééstern, CentralandEasternCorridors of the

grid as shown in the contour ifrigure5.4.

The 161 kV New Tarkwad Prestea linds 89.%%loaded. Thdine loading contour is shown in
Figure5.4. Transmission losses recorded for this scenarid.% corresponding tol172.4 MW
of total generation 0#4,3069 MW.
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Table 5.11: Generation dispatch from Generation Enclaves (Peak conditions 1st Half Nomination)

GENERATION ENCLAVE OUTPUT (MW)
EASTERN 2595
WESTERN 1167
MIDDLE 272.0
NORTHERN 3167
TOTAL 4306

Table 5.12: 1st Half Peak Demand Distribution

OUTPUT (MW) REMARKS

DOMESTIC PEAK 3,418

Voltage@Dawa 330 Xpus 1.0
ke et UULLBLI AL 128 Voltage@Lome 161 &Wus 0.9
GHASAPPLY TO CIE 1 Voltage@Prestea 225l is C
GHANA SUPPLY TO SONABI 15% Voltage@Nayagnia 225 gV is
TRANSMISSION LOSSES 124
TOTAL 4300

Table 5.13: Voltages at some selected Substations (Peak conditions 1st Half Nomination)
Station Asawin  Volta Kedjebi Cape Coa Konongo Achimot: Kumasi Yend

186 155 139

Voltage
(kV)
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Figure 5.4: Voltage Contour for Peak Conditions 1st Half Nomination Scenario.

b. Peak Case - 2nd Half of 2025:

Two scenarios are considered in the second half of the year. The first scenario considers the
conditions where all transmission lines are in service and the second scenario considers
conditions where 161 kV AnwomasdKumasi and 161 kV Kas@Mallam linesire taken out

of service for reconstruction. The second scenario also considers 120 MW generation from

AKSA Phase Il plant. Voltage and line loadings will be monitored for the two scenarios.
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Scenario 1: All lines in service
The projectedpeakload for 2025 (ie, 4,337.7MW) is expected to be realisedh the fourth

guarter of the year.Table5.14 shows the generation schedule from each enclave that was used

to model this scenario. Voltages at some selected substations are showabie 5.14. Low
voltages are recorded in thAshanti,Western andEastern corridors of the transmission grag
shown in the contour in Figure 5.2.

Transmission losses recorded for this scenarigti8% corresponding to173.1 MW of total
generationof 4,337.7 MW.

Voltage at 161 kV Kumasi substation 48X kV (0.2 pu). Voltages at 161 kV Kasoa, Mallam and

Accra Central are 189 kV (0.% pu), 1.8 kV (0.96 pu) and 159 kV (0.96 pu) respectively.
Maximum power flow on lines between Aboadze and Kasoa £21MW (72.4%). 330 kV
Takoradi Tlermald Pokuase line is loadéib.14 MW (12.2%). 161 kV Anwomas® Kumasi line
is loaded B17 MW (41.7%).161 kV Nkawkawd Anwomaso tap off to Kumass loaded83.7

MW (19.4%).

Table 5.14: Generation dispatch from Generation Enclaves ( Peak condition 2nd Half Nomination)

GENERATION ENCLAVE OUTPUT (MW)
EASTERN 2380
WESTERN 1386
MIDDLE B2
NORTHERN 332
TOTAL 4337

Table 5.15: Scenario 1 Peak Demand Distribution

OUTPUT (MW) REMARKS
DOMESTIC PEAK 3783

= e
GHANA SUPPLY TO CIE 1237 Voltage@Prestea 225k is 0.9
GHANA SUPPLY TO SON 16 Voltage@Nayagnia 225 BY is 0.¢
TRANSMISSION LOSSES 737

TOTAL 4337
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Table 5.16: Voltages at some selected Substations ( Peak conditions 2nd Half Nomination
Station Asawin:  Volta Kedjebi Cape Coa Konongo Achimot: Kumasi Yendi

Voltage
(kV)

BEREXUM

KDNONGO

Figure 5.5: Voltage Contour for Peak Conditions 2nd Half Nomination Scenario 1
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Scenario 2: 161kV Anwomaamasi and 161 kV Kasb®lallam Lines taken out of sendigd
MW Generation from AKSA Phase I

In this scenario, 161 kV AnwomagdKumasi and 161 kV KasedMallam lines are taken out of

service for upgrade works with the same considered peak as in Scen&iep4337.7 MW).

This scenario also considers 120 MW generation from proposed AKSA Phase Il plant in
Anwomaso. The domestic peak and power supply to neighbouring countries are similar to
Scenario lexcept that this scenario allows export of 176MW to Sonabel compared to
Scenario 1 export 0f160.6 MW Transmission losses recorded for this scenario4id%
corresponding to175.6 MW of total generationof 4,337.7 MW. Low voltages are recorded in
some parts of theAshantiWestern and Eastern corridors of the grifoltages at some selected

substations are shown ihable5.18.

Table 5.17: Generation dispatch from Generation Enclaves (Peak condition 2nd Half Nomination)

GENERATION ENCLAVE OUTPUT (MW)
EASTERN 2,256
WESTERN 19D
MIDDLE 357
NORTHERN 325
TOTAL 4,337

Table 5.18: Voltages at some selected Substations ( Peak conditions 2nd Half Nomination
Asawin  Volta Kdjebi Cape Coa Konongo Achimot:i Kumasi Yend

159

Voltage 197 5%

(kV)
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Figure 5.6: Voltage Contour for Peak Conditions 2nd Half Nomination Scenario 2

Voltage at 161 kV Kumasi substation &78 kV (0.2 pu). Voltages at 161 kV Kasoaduces
from 153.9 kV (0.% pu) to 151.5 kV (0.94pu), Voltage at Mallam and Accra Central reduce from
153.8kV (0.96pu) and1539 kV (0.96pu) in Scenario 1 to 152.kV (0.95 pu) and 158kV (0.95
pu) in Scenario 2 respectively.

Maximum power flow on lines between Aboadze and Kasda%4MW (94.3%).

Power flow on161 kV Nkawkawd Anwomaso tap off to Kumasncreases fron67.15 MW
(15.7%) in Scenario 1 ttY7.6 MW (45.8%) in Scenario.2

5.4.2 2025 Case with Gas Contingenc ies

Simulationgvere conductedo assesgypicalscenarios in which domestgas suppland N-Gas

experience contingencies, leading to reduagidpatch of thermal plant<Consequentlythe
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dispatchof the Hydro units is maximizewhile somethermal units in the eastern enclavperate

on liquid fuelto maintain system stability

a. WAGPCO Shutdown for Pigging 0 February 2025

WAGPCO is planned toshut down for piggingni February 2025The outagewill impact both
off-peak and peak periogdsowever, the available generation will largely support internal demand,

with some necessary adjustments to power exports and internal load shedding.

Off Peak

With estimated demand at 3,497.2 MW (85% of the projected peak demand of 4,114.4 MW)
during the offpeak the total available generation will be sufficient to meet internal consumption.
However, power exports will be reduced by approximately 247 MW. No line loading violations
are expected, apart from the existing voltage challenges in the Eastern Corridoheof t

transmission grid.

Peak

For the peak period, with an estimated demand of 4,114.4 MW, the WAGPCO shutdown will
reduce the total available generation to 3,640.7 MW. This shortfallld require significantly
redudngexports and up t0256 MW of internal demantbad management

No line loading violations are observed, except for the qepasting poor voltage conditions in
the Eastern Corridor of the transmission grid.

b. Ghana Gas Shutdown & August 2025

The planned 1&lay maintenance shutdown of Ghana Gas in August 2025 will not disrupt power
supply, as thermal plants in the eastern generation enclave will operate on liquid fuel to

compensate for the gas shortfall

c. ENI Shutdown & September 2025

The scheduled8-day shutdown of ENI for Turnaround maintenance in September 2025 will

require the use of liquid fuel for thermal plants that have dual capabilities. However, the
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Anwomaso Thermal Power Station and the Genser plants will be unavailable due to ek of

supply.
Off Peak

During the offpeak period, when demand is estimated at 3,364 MW (85% of the projected peak
demand of 3,957.7 MW), the available generation capacity will be sufficient to meet internal

demand. System losses are expected to increase from 3.34% to 4.03%.

No line loading violations are anticipated, except for existing voltage issues in the Eastern

Corridor of the transmission grid

Peak

The projected peak demand i8,957.7 MW in September2025. As indicated above, the
Anwomaso Thermal Power Station and Genser plants will be unavailable fordhg Beriod.
Analysis carrig out on the dispatch of available plants duringplkakperiod indicate thasystem

lossesncreasedrom 3.68% to 4.64%

d. ENI Shutdown for Inline Pigging Work & September 2025

ENI is scheduled to shut down for line pigging work in September 2025, affecting biadff
and peak periods. Despite the shutdown, the available generation capacity will be sufficient to

supplyload ensuring system stability.

Off peak

During the offpeak period, with an estimated demand of 3,364 MW, some thermal plants in the
eastern generation enclave will operate on liquid fuel. Total available generation will be adequate

to meet bothinternaldemand and export commitments.

Peak

With an estimated demand of 3,957.7 MW, the ENI shutdown for line pigging will not lead to any
power shortages, eliminating the need for load shedd®ogr voltagepersist in certain sections
of the Western, Central, and Eastern Corridors of the grid, consistent with previous contingency

analyses
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5.4.3 System Contingency (N -1) Analyses

N-1 contingency analysegere conducted onthe power system to determine the capability of
the NITSto providereliable powerin the event of an outage to a single element/equipmegt, e
transmission line, transformer, etc.

Single line contingency {N) analysesvere conducted on the 202 power flow model. The
contingencies are ranked in order of severifine analyses considered the following criteria:

A Contingencies causing severe line overloads

A Contingencies causing voltage collapse issues.

I. Contingencies that cause line overloads

a. 330 kV Takoradi Thermal & Anwomaso line

Thistransmissionine, when in servicgevacuatesostof the power that flowsfrom the Takoradi
Thermalenclavetowards Kumasi The loss of this lingherefore results in a major disturbance.
This requires rerouting an equivalent of this amount of power on the western corridor (161kV
Takoradi Thermald Prestead Kumasi lines). Since thed®1 kVlines are aged and of low
capacity, they will be unable to deliver the power aalild therefore lead to cascaded trips in

many substations in Ghana.

b. 330 kV Anwomaso & Kintampo line

A contingency on the830 kV Anwomasod Kintampoline will lead to a disturbanceurtailing
power supply to theNorthern parts of the NITS and to Burkina (SONABELD keep thepower
supply tothe North, export to Burkinawill requireto be reduced This is because all the power
evacuated on this line will be rerouted through the 161 kV Anwoméasfumasi transmission

line,severely overloading thg30/16L kV autotransformers at Anwomaso.

c. 330 kV Kintampo 0 Adubiyili line

Thissingle circuitlineformpar t of Gh an a 0 sorridoo iwthe NoghwiaGhana t i o n
towardsBurkina (SONABEL). When the line is out of service, the pofew attempts to bere-
routed viathe 161kV circuit between Kintamp@ Buiped Adubiyili severely overloading the

ling, leading to a disturbance
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d. 330 kV Adubiyili - Nayagnia line

Thislinefornspar t of Ghan a0 orrijay i éhe Noghera pausaof theoNHTS
towardsBurkina (SONABEL). When the line is out of service, the poflew attempts to bere-
routed on the 161kV circuit betweenAdubiyiliand Nayagniaseverely overloading the lines

leading to a disturbance

e. 330 kV Asogli 0 B5 Plus line

This isa section ofthe second interconnection between Ghana and T&gmin When the line
is out of servicethere is a temporary loss of supply ©EB The powerflow attempts to bere-
routed on the 161kV circuit betweerAkosomboandLome severely overloading the linéshere

is a tendency for a reverse flow from Davie BbPlus

f. 161 kV Tarkwa 0o Prestea line

Thisis ahigh capacitfine (364 MVA) in parallel with the low capacity 170 MV®1KVTarkwa
New Tarkwa 0 Prestea line.The loss of this line severely overloads this parallel line.
Operationally, this will also trigger overload relays to trip thél kVlines from Tarkwa through

New Tarkwa to Prestea.

g. 161 kV Takoradi Thermal o Tarkwa line

A contingency on this line overloads the smaller capacity KN6TTakoradi Thermad Takoradi
and Takoradd Tarkwa lines (western corridor lines). This will eventually cathgeesmall epacity
lines to trip on overload.In order to mitigate thecontingencythere must be a reduction of
generation in the westn increase in generation from other enclaves amdduction in exports

toCoted 0l voi r e

il Contingencies that cause voltage violation

h. 161 kV Dunkwa o Ayanfuri Line

The loss of 161 kV Dunkwa@ Ayanfuri line aggravates the already poor voltages

experienced in Dunkwa Ayanfurid Asawinso corridor

i. 161 kV Akosombo - Nkawkaw
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With the loss of 161 kV Akosomb@ Nkawkaw line, power is reouted through the low
capacitymiddle corridor lines to Kumasi. This results in poor voltages in the Ashanti and Western

regions of Ghana.

j. 161 kV Tafo o Akwatia Line

With the loss of 161 kV Taf@ Akwatia linethe demand in Akwatia would have to be supplied
from the western region througlthe Dunkwad New Obuasid Akwatialine circuit. The flow of
power to Kumasi through lowcapacity lines and demand in Akwatia served through long distance

result in deteriorated voltage in the Ashanti and Western regions of Ghana
5.5 Status of Ongoing Transmission Projects

A number of projectsare ongoingto improve the reliability of the NITSThe projects are listed
below:

a. Reconstruction of 24 km 161 kV Konongo 6 Kumasi Transmission Line

project

This project involves an upgrade of 24 lkohthe existing 161 kV Konongé KumasiMistletoe
Conductor(170 MVA)transmission linérom the Kumasi endio a double circuit twin terii2x488
MVA). The project willstrengthen the transmission grid in the Kumasi atke will help evacuate
power from the Anwoma® into central Kumasilt is also to create an alternate patbr power
flow during the upgrade ofl61 kV AnwomaseKumasi single circuit to a double circuit

transmission line.
Status of project:

The Kononga@Kumasi section has been energized. The remaining work will inclbde

termination of thesecondcircuit in Kumasi

b. 161 kV High Voltage and Substation Ahafo North Project

Newmont Ghana Gold Limited (NGGL), a Bulk Customer (BC), is a Mining Company in Ghana
with operations in Ahafo and Akyem in the Brong Ahafo and Eastern Regions respectively.
Newmont is expanding its operations with the development of a third mine at Ahafo Ndttb.

mine will besupplied witlpower from a161kV substatiorwhich is currently under development.

The substation will beonnectedthrough aline intline out configuration on the 161 kenyase
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0 Sunyaniine. The substation is alsexpected to have a 30 MVASVC which wil provide

dynamic reactive power and voltage suppfsdm the mine.

Status of project:

Transmission linandsubstationworks are near completion with minor works outstandirige

commissioning is ongoirand expected to be peratioralized inQ2 2025.

c. 161kV Anwomaso - Kumasi (AW1K ) Transmission Line Project

Anwomaso substatiohastransitionedfrom a power-consuming poinin the gridto ageneration
hub. In view of this there is a need to strengthen the transmissndrastructurefrom Anwomaso
to the rest ofthe grid.The 161 kV Anwomasé Kumasi(AW1K) transmission line upgrade is to
strengthen thetransmission linkbetween the two Bulk Supply Points in Kumsgsiallow for

onward export to the North.

The upgrade of this line complemented with the upgrade of theidZkpected tosupport the

grid duringcontingenciesn the 330 kV Anwomasé Kintampo line.

Status of projects at end of 2024

Tower pegging and soil investigation on the various tower locatioimspsogress

d. Emergency Procurement of Two (2No.) 330/225  kV, 200/250 MVA Auto
Transformers with Phase Shifting Capabilities

Nayagnia Substation was developed under thelkX2Bayagnia Ouagadougou Interconnection
Projectto export minimum of 1L00MW to Burkinaand future export to MaliThe substation is
equipped witl330/225kV and 330/161kV Autotransforme@RIDCo has procured two 330/225

kV 200/225 MVA autotransformers with phase shifting capabilities to improve power export and

limit loop flows.
Status of projects at end of 2024

The two (2) no. phase shiftingansformershave been delivered to the Nayagnia substation with
one currently undergoing installatiohhe installation requires some modifications to be carried

out on the substation equipmend allow for the physical connection of the transformer.

e. Green House Project
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Greenhouse Power Limited Company (GPLC) was established to provide electricity distribution
and retail services within the industrial enclave at Shai Hills in the Shai Osudoku district of the
Greater Accra region of Ghana. The development comprises a 68 WBA/11 kV Bulk Supply

Point within the enclave for the purpose of supplying quality and reliable power at the Shai Hills
Status of projects at end of 2024

Transmission line completed, protection acdntrol cabling for the subation is ongoing
f. Installation of 5 No. 161/34.5 kV 120/145 MVA

Delivery of1No. each 0fL61/34.5kV 120145 MVAat the following substatian

Anwomaso,
Kumasi,
Accra East,
Smelter and
Afienya.

E

Status of projects at end of 2024

The transformer at Anwomaso has been energized awditing ECG to pick up loadvhereas

those of Kumasi, Accra East, Smelter and Afiesufastationsare yet to beinstalled.

5.6 Transmission c onstraints to Power Supply in 2025

Through a comprehensive load flow analysi®xisting and expected loading conditiohthe

transmission networkthe underlisted constraints to reliable power supplywéaeen identified

a. Eastern Corridor

The existing transmission network in tleastern corridor islargely69 kV. The network, which
was desigad to supply a load far belowhe currentdemand.This has resulted ingor voltages
on buses aKpandoandKadjebisubstationswith the later recording as low a885 kV (nominal
voltageof 69 kV). This situationhas resulted irpoor end user voltage reduced quality and

reliabilityof supply

Furthermore,the Oti ard Northern Regiors have reportedow customer end voltage@nstead
of the nominal 240 V)This makes it impossible or unsafe to operate some domestic and industrial

loads Towns suchas BimbilaKpandai, Salagend Kete Krachiare currently being supplied by

86 888888888888888888888888888888888838 8 82028He8tdchySdplyPlan



long 34.5kV feeders in excess of 20n from Yendi with numerous teeffs resulting in massive

voltage drops, frequent outages and high distribution losses.

b. Tamale 0 Bolgatanga Area

Analyses have shown that voltage instability persists in the area evidence as high voltages during
off-peak and low voltages during pe&lemandis expected toincreasein the Bolgatanga Area

driven by domesticneeds and exports t6&ONABEL and later on, Mallfhere is a need for
infrastructure upgradedor power evacuation and reactive power suppo€urrently the

Namdinisubstatiomeeds to install an SVC to provide reactive power support folaizd.

c. Western Corridor

The Western Corridor refers to 161 kVtransmission lineffom Aboadze through Prestea to
KumasiLoads in this corridor are mainly mining and industrial areas, as well domestic loads to
supply towns and communities. The corridor hasgperienced demand growth and increased
mining activitiesresulting in overloading the infrastructur@he situation worsas during a
transmissionline contingency as the remainiriges are unable to supply the demaridhis
situation is even more critical with a congency on the major 330 kV AboadzeAnwomaso

transmission line
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6 OVERVIEW OF MEDIUM -TERM SUPPLY : 2026 - 2030

A reliable power system must always maintain sufficient generating capacity to meet electricity
demand. On average, it takabout five years for a conventional power plant to progress from
conception through funding arrangements, detailed design, construction, and commissioning

before commencing commercial operations.

In a developing country like Ghana, electricity demand is expected to continue growing.
Therefore, it is essential to conduct regular analyses to assess the adequacy of generation
resources. These assessments provideely indication opotential capacity shortages, allowing

sufficient time to plan, secure funding, and procure additional capaagreeprojected demand.

Beyond identifying capacity gaps, such analyses also highlight other challengmddivapact
the reliability, security, and quality of electricity supply. Addressing these challenges proactively
ensures digh level of reliabty of power supply toconsumers

Mediumterm power system planning evaluates electricity demand projections over-gefare
period and assesses the capability of existing generatidriransnissionresources to meet that
demand. The analysis determines additional generating cayspiiyed andexamines the need

for transmission network reinforcements or modifications to support reliable supply.

In this chapter we presentdemandprojectionsas wellas generation adequacy analyis the
mediumterm (20262030) This assessment will serve as a crucial guide for power system

investment planning, ensuring security of supply inpthaning period
6.1 Demand Outlook

The Projected demand for the perid2D26-2030 was determinedising @ta collated from a load
forecasing exercise conducted. It takes into consideration projections for natural growth in
domestic demand over the period. It also incorporates sapet loads expected tde addedin

the medium term.

The spot loads expected in the medium term are as follows:

V Development of an Integrated  Aluminum Industry in Ghana:
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As part of efforts to develop an IntegrateBluminum Industry in Ghana, the Volta
Aluminum Company Limited (VALCO) projects tincrease their operatiosn to two
potlines (156 MW) in 2026 through to 208 andthree potlines 304 MW) in 202 and
beyond.

However, theoperations of VALCO are dependent on the availabilityadbw-priced

electricity.

V Mines:
Total minesdemand is expected to increase fra386.1 MW in 2026to 589.0 MW
in 2030 Some of the specifimine load are as follows

1 Azumd Mines- 18 MW by 2038 at Yagha (5&m North-West of Wa).

1 Earl International demand is expected to increase frasMW in 2026 to 50
MW by 2028

1 TMC and TW Mines d 50 MW and 15MW respectivelyto be connectedo the
NITSin the Western Regiotby 2027.

1 New Mines(various) locationso increase from 20.5 M\W\2028to 64.5 MW by
2030

V Other Bulk Customers
1 B5 Plus Expected to increase frorB0 MW in 2025 to 60 MW by 202.

1 Rider steeld Expected to increase from 25 MW to 30 MWy 2029.

1 Green Housed Expected to increase from28 MW in 2026 MWto 38.3MW
by 2@0.

V Potential Exports:

Total export is expected to increase from0 MW in 2026to 570 MW in 203Q
comprising

1 150 MW of export to CIE throughoutthe period

1 150 MW export to CEB througlout the period.
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1 Export to SONABELs expected to increastfom 240 MW in 2026 to 270 MW
in 2030.

1 60 MW export to Mali is expected to begin by 282

Total electricityrequirementfor Ghanaincluding power exports to Togo, BeniGIE,Burkina
Fasoand Mali is projected tgrow from 30,983 GWh in 2026 to 40,571GWh by 2030 at a
Compound Annual Growth Rate (CAGR) of approximatély8%. The Ghana system peak
demand is projected to increaseom 4,718 MW in 2026 to 6,198 MW in 2030. The summary

of projected demandor the medium termis illustrated inTable6.1landTable6.2.

Table 6.1: Projected Energy Demand (GWh) ( 2026-2030)

Domestic 26,538 28,624 30,696 32,791 35,594
VALCO 1,265 1,265 1,265 1,265 1,265
Exports 3,141 3,214 3,214 3,287 3,712
TOTAL 30,944 33,103 35,175 37,343 40,571
Table 6.2: Projected Peak Demand (MW) (202 6-2030)
Domestic 4,021 4,333 4,643 4,979 5,411
VALCO 157 157 157 157 157
Exports 540 550 550 560 630
TOTAL 4,718 5,040 5,350 5,696 6,198

6.2 Supply Adequacy: 2026 - 2030

In thissection, we carry out an analysis to determinbether projected dependable generation
capacityin the mediumterm (2026 to 203Q will be adequate to serve projected demand within

the period.

Studie$conducted on the Ghana power system have recommerntiied we must always have
dependable generation capacity thataisleasteighteen percent (18%nore than projected

demand

The power supplhadequacynalysisvas preparedaking intoconsiderntion existinggeneration

capaciies.The criteria for generation adequacy ensdrthat sufficient generation resourcesl|

2The Loss Ol oad Expectation Study carried out in 2011
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be available toalways serve thdorecast demandvith the required 18% minimumoperating

reservemargin
6.2.1 Existing Generation

The existing generating facilities in Ghana are made up of hydro, thermal and renewable energy
sources. The breakdown of projected demand versus expected supply from the existing

generation resources is as shownTiable6.3.

Table 6.3 Projected Demand and Existing Generati ng Capacity

Domestic 4,021 4,333 4,643 4,979 5412
VALCO 156 156 156 156 156
Exports 540 550 550 560 630
TOTAL 4,718 5,040 5,350 5,696 6,198
Projected Demand + 18% Operall g oe7 | 5947 | 6,313 | 6,721 | 7,314
Margin
Installed
Existing Generation f  Capacity Dependable Capacity (MW)
(MW)
Akosombo 1020 960 960 960 960 960
Kpong GS 160 140 140 140 140 140
Bui GS 404 360 360 360 360 360
TAPCO 330 300 300 300 300 300
TICO 340 320 320 320 320 320
TT1PP 110 100 100 100 100 100
KTPP 220 200 200 200 200 200
TT2PP(Tema) 80 20 70 70 70 70
Anwomanso thermal | 250 230 230 230 230 230
Karpower Barge 470 450 450 450 450 450
Asogli (SAPP(Phast 200 180 180 180 180 180
Asogli (SAPP (Phast 360 350 350 350 350 350
CENIT 110 100 100 100 100 100
AKSA 370 332 332 332 332 332
CENPOWER 360 350 350 350 350 350
Twin City 202 200 200 200 200 200
Takoradi Extension (M 132 120 120 120 120
Bridge Power 200 190 190 190 190 190
GP Tarkwa (Genseg 98.55 72 72 72 72 72
Edikan (Genser) 58.05 39 39 39 39 39
Darmang (Genser] 375 28 28 28 28 28
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Wassa (Genser) 58.05 37 37 37 37 37

Chirano (Genser) 58.05 39 39 39 39 39

GP Prestea 38.7 35 35 35 35 35

AKSA Ph 2(Anwomg 141 140 140 140 140 140

CENIT Ph 2(Anwom| 110 100 100 100 100 100
Bui Solar 50

VRA Solar Lawra 6.5
VRA Solar Kaleo 13
Bui Yendi Solar 50
Bui Solar Ph 2 170
Embeded Generatif
VRA Solar Navrong 2.5
BXC Solar 20
Meinergy Solar 20
Total Existing Gener{ 6,250 5,273 5,443 5,443 5,443 5,443
Cumulative Generatiol 204 504 870 1,278 1871
(MW)
Additional Generation |

(MW)

294 210 366 408 593

From the table, it can bebsenedthat the existing generation will not kelequatdo supplythe

projected demandwith the required 18% operating reservever the medium term.

For 2026, the total existingcapacity %,273 MW) will not be adequateto serveprojected peak
demandor the yearwith the required18%operatingreserve(5567MW).This implieghat there

is ageneration capacitgeficit which requiresdditional capacity &94 MW in the year

Generationcapacityadditiors of 210 MW in 2027366 MW in 2028408 MW in 2029 and593
MW in 2030are required each yeao continue to have adequate generation capacity to serve
projected demand This implies that on average, 374 MW additional generation

capacity is required each year within the medium term .

There is the need to aggressively pursue additional generation projects in a competitive manner
to make up for the deficitWe note that, there area fewon-goinggenerationfacilityprojects as
well as someother plannedgeneration projects whose capacity additiond commissionedas

scheduledvithin the medium termwill contribute to realsing therequired capacityadditions
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6.2.2 Committed Generation Projects

The following are the committed generatidacility projectsexpected tobe completedwithin

the mediumterm:

V VRA T3: The plant is scheduled tandergo a majoretrofit to replace the damaged

engineswith four (4) new ones. The project is expected to be completed in 2027
AKSA Phase II: A Power Purchase Agreemer(PPA) has been signed for the
construction of a power plant in Kumasiith an initialsimple cycleapacity of 141 MW
in 2025 Thiswill be expandednto a205 MW combined cycle plary the addition 064
MW steam turbine unitsn 2026

6.2.3 Other Planned Generation Expansion Projects

There are ®me other generationprojects for which, per information receivegdare planned for

construcion within the medium term These projects are as follows:

Vv

Bridge Power : The second phase of Bridge Power Plant (315 MW) is expected to be
commissioned into service in September 2029, bringing the total installed capacity of the
plant to 515 MW

KTPP Conversionto Combined Cycle : A 110 MW steam turbine unit is planned to

be installed at KTPP to convert the existiagg0 MW simple cycle plannto a 330 MW
combined cycle planThe steam unitis expected to be in operatiohy 1st quarter,2028.
AKSA Phase II: The 205 MW AKSA phase Iplant is expected to be expandedto a

350 MW combined cycle plant by 282

Rotan- 600 MW : A PPA has been signedth ECGfor the construction of a 600 MW
power plant at Aboadze450 MW firm capacityis committed The project isexpected to

be commissioned into service by 2028

SAPP Solar-200 MWp : A PPA for the construction ofh 200 MWp solar plantin
Northern Ghanahas been signeglith ECG The first phase of 50 MWp is to be completed

by the last quarter of 2025 and the second phase of 150 MWp would be commissioned
in 2026.

CENIT (Anwomaso): The 110 MW CENIT Simple Cycle Gas Turbine (SCGT) power

plant currently under construction at Anwomaso is scheduled for commissioning in the
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last quarter of 2025. The facility is planned for an expansion into a 330 MW Combined
Cycle Gas Turbine (CCGT) plant by 2027. The conversion will involve the installation of
an additional 110 MW gas turbine and a 110 MW steam turbine, enabling the plant to

operate in combined cycle mode for improved thermal efficiency and increased output

capacity

Table 6.4: Committed and Anticipated Generation Projects

2026 2027 2028 2029 2030
Committed Generation Projects
AKSA Phase Il
Anwomanso(Steam) o a0 o o o 2
Total Committed Gen 64 60 60 60 60 60
Planned Generation Projects
KTPP (Steam) 110 100 100 100 100
CENIT (Anwomanso) 220 200 200 200 200
AKSA Ph Il 150 150 150 150
Bridge Power Ph Il 315 300 300
SAAP Solar 200
Rotan 600 450 450 450
UeIED PAnlen €5 g 0 300 | 900 | 1200 | 1200
(Cumulative)

6.2.4 Results: Supply Adequacy Analysis

In conclusionthe resultsof the supply adequacy analy@efer tables.4)indicatethat from 2026
onwards, the timely completion of committed and planned generation projestsyell aghe
initiation of new ones, will be necessary to ensure generation capacity adequacy and prevent a

potential energy crisis
6.3 Medium Term Gas Demand and Supply Balance

The section below presents thmediumterm gas demand and suppalgalysis
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6.3.1 Projected Gas Demand for Electricity Generation

The gas demand for thermal generation is projected to grow fi&84.28 Mmscfdin 2026 to

818.24 Mmscfdin 2030. A firm hydro generation 06,650.75 GWh from Akosombo, Kpong

and Bui is assumed for the gas demand projection. Renewable energy generation is projected to
increase fron323.24 GWh in 2026 to 1,009.15 GWh by 2030 as shown irirable6.5.

6.3.2 Projected Gas Supply

Information shared by GNPC indicates a firnatNral Gassupply from JubiledEN and OCTP
fieldsof 420.9Mmscfdin 2026 Thisis projected toslightly declingdo 411.89Mmscfdby 203Q

There is also an LNG regasification facility located in Tema which has the capacity to process up
to 400 mmscfdof gas. This has not been factored in thealysisince decisions on it has not

been firmed upTable6.5 andTable6.6. show the gas to power supply demand balance

Table 6.5: Demand/Supply Balance (Electricity + Gas)

Generation 202¢ 202] 2028 2024 203d
Projected Demand 30,943.74 33,102.84 35,175.24 37,342.8Y 40,571.47
Hydro 6,650.75 6,650.75 6,650.75 6,650.75 6,650.75
Renewable 323.24 599.18 772.63 890.89 1,009.15
Total (Hydro+Renewabl{ 6,973.99 7,249.93 7,423.38 7,541.64 7,659.90
Totalhermal (Gas Fired) 23,969.74 25,852.89 27,751.90 29,801.2] 32,911.57
Projected Gas Dieimapiii( 631.28 664.43 697.04 744.22 818.24
Gas VoluMessEfd
Jubilee/TEN 176.89 171.63 176.76 168.40 167.98
crens 171.00 171.00 171.00 171.00
Sankofa ' ' ' ' 171.00
NGas 73.00 73.00 73.00 73.00 73.00
LNGTema
Lkl Ch Sy 42089 | 41563 | 42076 | 412.40 | 411.98
(Mmsgfd
Suplus/Deficit (210.39) (248.80) (276.28) (331.82) (406.26)
Table 6.6: Demand/Supply Balance (Electricity + Gas) @ peak time
Hydro @Peak 1,270.00 1,270.00 1,270.00 1,270.00 1,270.00
Renewable @Peak

9% 8888888888888888888888888888888888388 82028He8tdchySdpplyPlan



Total Thermal (Gas Fire 3,448.00| 3,770.00( 4,080.00| 4,426.00| 4,928.00
683.50 756.17 802.50 834.10 912.68
Projected Gas Didmaj@Peak
Gas Supfiumesngsefd
Jubilee/TEN 177 172 177 168 167.98
OCTP/
Sankofa 171 171 171 171 171
NGas 73 73 73 73 73
LNGTema
Total Gas Supply
(Mmsgfd 421 416 421 412 411.98
Suplus/Deficit (262.61) (340.54) (381.74) (421.70) (500.70)

6.3.3 Gas Demand and Supply Balance

The projected average gas demand per day and for the peak demand period for the medium term
is plotted against the projected supply as indicated by GNPC. This is preserftggline6.1and
Figure6.2

As shown inFigure6.1, there would be a gas supply deficit of ab8t0.39mmscfdin 2026 which

increasego 406.32mmscfdby 2030if the supply remains constant

Projected Gas Average Demand Vrs Supply (mmscfd) - 2026-2030
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Figure 6.1: Projected Gas Demand Versus Supply balance (202 6-2030)
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For the peak demand periods, the deficit is 262n@hsct in 2026 and tfs shortage increases
to 500.7 MMscby 2030 if supply remains constant. This is showrigure6.2.

Projected Gas Demand Vrs Supply (MMscf) @ Peak time - 2026-2030
1000
900
700
‘G600
n
ESOO
=400
300
200
100

2026 2027 2028 2029 2030
Jubilee/TEN OCT P /mt N-Gas LNG - Tema Projected Gas Demand (MMscfd)@Peak

Figure 6.2: Projected Gas Demand Versus Supply balance (2026 -2030) @ Peak time

6.4 Medium Term Transmission Network Upgrade Requirements

Extensive system network analyses were carried out using the projected demand and supply
scenariofor the medium term Results indicatea need forintensivetransmission network
reinforcement works in the medium term to meetemand in an optimal and reliable manner
The following critical transmission reinforcement projects are required to ensure power supply
reliability in the medium term:
a) 2" 330kV Circuit Awodua Dunkwa- Kumasi to increase power transfer from the
West towards Kumasi. It wilimprove the reliabilityof the NITS
b) Upgrade of 161 kV Aboadz&Cape Coast Mallam Lineto help evacuate additional
power from the Takoradi Thermal generation enclave
c) 330 kV Adubiyild Bimbila (part of WAPP Median transmission liteeprovide reliable
power supply to parts of the Northern, Savannah and Oti Regions.
d) 330 kV Pokuasé Anwomaso Transmission Lint create a 33kV ring connecting
Accra, Takoradi and Kumasi
e) 2™ Circuit 330kV Aduliyili & Nayagnialncrease power transfer to Sahelian regions.

Resolve poor voltages within the Nayagnia area
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f)

9)
h)

330kV GhanaaCot e dodl voire r eA setoodinteecomeestionliner oj e ct
bet ween Ghana and Cote dolvoire from Dunkw:
economic activities between the two countries and electricity trading in the WAPP.

161 kV A4BSIIB Mallam LinkImprove reliability of power supply in the capital

Construction of 330/225kV Prestea Substationo replace obsolete 225kV

i nterconnection with Cot ef33&Mtransmissien.lineton v ol v

Prestea.

|l ncrease in transf or mhin the &lf&te indetyincreasingma j o r

demand
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7 CONCLUSION S

The following conclusions are drawn in respect of tectricity SupplyPlanfor 2025:

T

T

a. 2024 System Performance Review

The GhanaPeak load for 202 was 39520 MW whichrepresentsa 9.2% 3340 MW)
growth over the 203 peak load of 180 MW. Similarlyenergy consumed in 2@2vas
25,2693 GWh which represents a7.3% growth over the 203 energyconsumptionof
23,551.0 GWh.

Transmission losses for 282vas %1.3 GWh which accounted for 3% of the energy
transmitted.

Due to limitationson gas supply during the year, projected generation for some power
plants could not be met hence the need for loa&nagement

Six (6) out of the ten (10) relocated Ameri plant units have been successfully
commissioned and are wperationat the Anwomaso Thermal Power Station in Kumasi
Work is currently underway tocommissiornthe remaining four units, totaling00 MW,

into service.
b. 2025 Demand and Supply Outlook

The total system peak demaria 2025 is projected tdbe 4,337.7 MW, representinga
9.8% growth over the 2024 peak demand of 3,952.0 MW. The projected energy
consumption for 2025 i28,338.9 GWh, representing a 21% growth compared to the
actual consumption of%269.3 GWh in 2024.The increase in demand expected in 302

is drivenby:
V the natural growth in domestic demand
V increase in export$so SONABELand Coted 6 | voi r e
V embedded mining loadg®w fully connected tothe NITS

V Newmont AhafoNorth and Cardinal Namdini Minegperations
The projected energgonsumptionof 28,338.9 GWh for 2025 is plannedo be supplied

as follows

V Hydro supplyof 8,661 GWh representing 8.6% of the total energgupply
V Thermal supplyf 19,394 GWh representing 8.4% of total energy supphand
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V Grid ConnectedRE supplyof 283.761 GWh representingl.0% of total energy
supply.

1 VALCO is expected to operate one and half pot lingghin the yearwith a projected
consumption 0B850 GWh.

1 Projectedexports are3,1173 GWh for 2025.

Projectedsystemtransmissioriosses irr025 will be 1,197.0 GWh, which is 42% of the
projected energy to be supplied.
In 205 there could beperiods whereoperating reservenarginwill be inadequate.

1 In 203, gas supply téuelthermal plantswill be inadequate.

Projectedgas requirement for the year i44.97 TBtu.Based on an estimated natural gas
price of USD8.0422/MMBLtu, the projected cost of natural gas for 208 US$ 1165
Billion (i.e., a monthly average of §87.08 Million).

1 In order to meet the projectedGhanademandn 2025 Ghanads power syst
averagegas capacity of 51@mscfd The available gas supply for power generatisrat
December 31, 2024 wvea383mmscfd There is thereforea natural gas suppbhortfall of
136 mmscfd

1 To complement the natural gas requiremengésprojected5,501,520barrels of LCQ
162520 MT of HFO and 47,369 MT of diesel will be required by some thermal plants.

1 BuiPower Authority isexpected tocommission an additiond60 MWp of solarpower
RE plantsn 2025.

1 A pigging exercise (pipeline cleaning and inspection) is scheduled to be catriedm
February3- March 2, 2025This is expected to result in significant gas shortatjetng
the outage period.

1 The GNGC has scheduled tshut downits gas processing plant at Atuabo for 15 days in
August2025. ENI has also scheduled a shutdown of its gas facility in Septemtdefd202
maintenance and pigging exercise

1 No power import is anticipated in 2(&

c. Summary of Transmission Outlook

1 Consideing the 203 projected demand 04,337.7 MW, the NITS willexperience severe

challengeso reliably evacuat@ower to all loadcentersunder normal and contingency
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conditions The NITS has reached its limitespeciallyin the Eastern Northern and

Western corridors.

1 Over the last decadademand requirement®n the NITS have doubled from near
2,000MW to over 4,000MW whereasthe transmission infrastructure developmemis
not matched upThis lag irdevelopmenhas eroded the reliability and robustness of the

NITSto conveniently evacuatgeower and provide flexibility for planned outages

1 The low voltagesituationin the Eastern corridor 69kVHo 8 Kpeved Kpandod Kadjebi)
of the grid will further deteriorate with increased demand in the corridoiThe low
capacity 69 kV transmissioetwork has reached its limilso,the transmissiometwork
is unable to provide adequate power suptgm Yendi towards Kpandadimbilla and
Salagalue to very long low distribution networken excessof 200km.In view of this
situation additional power demand requiremesin the Oti and pars of the Northern

& Savannategions cannot be reliably served.

1 Under normal conditions, there are low voltages in the west parts of the NITS
particularly from Dunkwa through Ayanfuri to Asawinso leading to high system losses.

This is due tdow-capacitytransmission lingin that part of thegrid.

1 Voltage instability in the North of Ghana still persisté#h high voltages during low

loading conditions and lowoltagesunder peak situations

1 Critical contingenciesvhichwill lead to disturbancare primarily thesingle circuiB30kV
infrastructure from Aboadzethrough Anwomaso to NayagniaA contingencyon any
section of the corridorresulss in severe overloads on adjaceb®1kV transmissionines
which leadng to trips on the 161kVsystem Also, some contingencies result inpoor
voltagesor a brownout of neaby stations or busedeading to loss of loadsBoth

categories otontingencies increase transmission loss

The following contingencies result in sevdiree overloads:

V 330 kV Takoradi Therma Anwomaso line

V 330 kV Anwomas® Kintampo line
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V 330 kV Kintampa Adubiyili line
V 330 kV Adubiyili Nayagnia line
V 330 kV Asogld B5 Plus line

V 161 kV Tarkwad Prestea line

V 161 kV Takoradi Thermad Tarkwa line

The following contingencies result pobus voltages

V 161 kV Dunkwad Ayanfuri Line
V 161 kV Akosomba Nkawkaw

V 161 kV Tafod Akwatia Line

d. Medium Term Supply

The Ghana system peak demand is projected to increase &@48.00MW in 2026 to
6,198MW in 2030. The demand iglriven by rising domestic consumptipexpansion of
commercial and service sectorsccelerated industrialization initiativeand regional

electricity exports

Total energyrequirement forthe medium term igrojected toincreasefrom 30,943.72
GWh in 205 to 40,571.4Z25Wh by 280 at a Compound Annual Growth Rate (CAGR)
of approximately 10 %.

Current generatiorcapacity is inadequate to reliably meet thediumterm requirement
(including18% operating reservenargir). To ensure reliable power supply and meet
projected demandthe countryrequires annual generation capacity addition2%f MW
in 2026,210 MW in 2027, 366 MW in 2028, 408 MW in 2029, and 593 MW in 2030

An averageof 374 MW additional generation capacity is required each year within the

medium term
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8 RECOMMENDATIONS

Based orthe 2025 supphanalysis and conclusions, the following recommendations are made;

a. Generation

1. Budgetary allocation be made secureUS$2.02 Billionto procure gas and other fuels
to complement hydro and renewable resources to medtctricity demandand ensure
security of supplyThis is made up of

I. USD 1.165 Billion(USD 8.0422 per MMBtufpr a total of 144.97 TBtu
equivalent tca monthly average da#SD97.08million.
ii. USD 550.15Million to procure LCO(5,501,52Marrels)
iii.  USD98.32Million for HFO (162,520MT).
iv. US$235.79Million for diesel 147,369MT).

2. Due to the projected growth in demand in 2028, is expedientto ensure that all
generation capacity addition projects such as the AR$#ant the CENITF2 plant as well
as the installation of the remaining four units at Anwomaso Thermal Power Station

Kumasjare commissione@s scheduleth the third quarter of2025.

3. There should be good coordination between power plant owners, gas suppliers and the

system operator so that outages and maintenancedbimpactsmooth power delivery.

4. To ensure energy security ansupplyreliability, Ghana should procureompetitively
priced generatiorcapacity. At least 350 MVi#f new capacity must be added annually in
the medium term Emphasis should be placed on héjfficiency thermal and renewables

technologies
b. Transmission System

5. To ensure that the griccanreliably transmit power in 202and in the short term, the
following transmission projectseeds to be expedited
a. 330/161 kV Dunkwa Il Substation
b. Upgrade of thel61kVAnwomaseKumasitransmission line
c. Terminate the 2 circuit 161kV J2K Konogo -Kumasiat Kumasi
d. 161kV MallanrKasoa line

106888888888888888888888888888888888888 82028He8téciyBdpply Plan



2" circuit 330kV AwoduaDunkwa

330/225 kV Prestea Il Interconnection Substation

N ()

Procurement of Power Transformers

= Q

Repair and installation of Capacitor Banks at various substations

6. The followingtransmission projects are also required in the short to medium term:
a) 2" 330kVCircuit Awoduad Dunkwa- Kumasi
b) Upgrade of 161 kV AboadzeCape Coast Mallam Line
c) 330 kV Adubiyil®d Bimbila(part of WAPP Median transmission line) to provide
reliable power supply to parts of the Northern, Savannah and Oti Regions.
d) 330 kV Pokuasé& Anwomaso Transmission Line
e) 2" Circuit 330kV Aduliyili 8 Nayagnia

f) 330kvGhanaCot e d&él voire reinforcement proje

g) 161 kv A4BSB Mallam LinkImprove reliability of power supply in the capital

7. Complete the transmission master plan study gieesent a blueprint otransmission

infrastructurerequirementsup to year 2040

8. Continuousoperational studies arstrategiego optimizepower transmissiorand reduce

losses

9. Coordinate the study, development and deployment of renewable power plants to
complement conventional power generation towards a green transition of the power

system.

a. Carry out Variable Renewable Energy integration studies
b. Develop a Grid Renewable Control Centre.

c. Incentivize conventional power plant owners to contribute to frequency support.
10. Industrialmineloads (Ahafo North & Namdin) arerequiredto have their respective SVCs

to provide needed dynamic voltage and reactive power suppcetiguretheir operations

does notnegativelympactgrid stability

107888888888888888888888888888888888888 82028He8téciyBdpply Plan



108888888888888888888888888888888888888 82028He8téciyBdpply Plan



APPENDICES
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iv 1st Quarter 2025 Schedule

Appendix C 0 Glossary of Electrical Utility Terms
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APPENDIX A

- FORECAST PEAK DEMAND AND ENERGY CONSUMPTION

A1l: Base Case - Projected Energy Demand [2025 6 2034]

Energ@&Wh)
ECG

NEDCo

ENCLRZBVER
COMPANY

MINES

DIRECT

CEB(Togo/Benin

SONABEL (Burkit

ClElvory Coast)

EDM(Mali)

Network Usage

LOSSES

Total

202t 202¢ 2021 202¢ 202¢ 203( 203! 203: 203t 203
17,5455 18,6794 19,486.] 20,8804 22,334.( 23,885.] 25,306.{ 26,8094 28,4004 30,0834
2,296.2f 2,481.9 2,681.7] 2,898.2] 3,132.1 3,384.8 3,611.6/ 3,853.6f 4,111.8 4,387.3

317.7 331.3 377.4 393.2 411.1 462.2 482.9 505.9 531.0 589.7
2,577.00 3,060.2f 3,758.6) 4,080.8 4,236.3 4,401.3 4,596.4 4,779.00 4,990.1] 5,210.0
424.1 602.5 843.2 875.8 979.0 [ 1,601.7] 1,779.20 1,954.20 1,990.8 2,031.1
850.0 | 1,265.00 1,265.00 1,265.00 1,265.00 1,265.0] 1,265.0 1,265.00 1,265.00 1,265.0

959.4 743.6 743.6 743.6 743.6 743.6 743.6 743.6 743.6 743.6
1,555.1 1,752.00 1,825.00 1,825.0f 1,898.00 1,971.00 2,227.00 2,227.0 2,227.0 2,227.0

602.7 645.1 645.1 645.1 645.1 645.1 645.1 645.1 645.1 645.1

- - - - 352.2 469.5 586.9 645.6 704.3

14.2 14.4 15.4 16.3 17.8 19.2 20.4 21.8 23.3 24.4
1,197.00 1,368.00 1,461.3 1,551.3] 1,680.9 1,840.00 1,947.6f 2,083.6( 2,214.7] 2,322.2
28,3384 30,9431 33,1024 35,175 37,3424 40,571.] 43,0944 454751 47,7884 50,233
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A2: Base Case - Peak Demand Forecast [2025 6 2034]

Peak demand (M 202t 202t 202 202t 202! 203( 203: 203; 203 203
ECG 2,680.] 2862 29854 3199 34221 3659 3877.( 4,108 4,351.{ 4,609.
NEDCo 354, 372. 402.] 434 469. 507. 541. 578. 616. 658.
ngﬂ';A/:’NEYPOW' 48 50.5 57.4 59.7 62.5 69.8 72.8 76.2 79.9 88.¢
VIIN=S 386. 396. 487.]  528. 567. 58  613. 638. 665. 692.
Other Bulk Custo 824  110. 154] 160, 175. 276. 31d 340 346. 353.

105. 157 157 157 157 157  303. 404. 504 506
CEB(Togo/Benin 124 15Q 15 150 150 15Q 15Q 15Q 15Q 15(
SONABEL (Burkil 205 24( 250 250 26( 270 290 290 290 29(
CIE (Ivory Coast) 144 15Q 15Q 150 15 15Q 15Q 15 15Q 15
EDM(Mali) - - - - - 60 80 104 11 12
Network Usage 2.4 2.1 2.3 2.4 2.6 2.8 3 3.2 3.4 3.5
LOSSES 203. 227. 243 254  279. 304 323 346. 368. 386.
Total 43374 47181 5040] 5350f 5696.] 6,198 67164 7,185.] 7.638( 8,008.
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APPENDIX B: GENERATOR PLANNED MAINTENANCE SCHEDULE
1st Quarter 2025 Schedule:

Jan-25

Feb-25

Mar-25

12 3 45 6 7 8 910111213 1415 16 17 18 1920/ 21 22 23 2425 262728 20/30 381 1 2 3 4 56 7 |8 9 1011 1213141516 17 18 10 20212223 2425/26 2728 1 |2 3 (4 5 6 |7 8 9 10 1112 13 14/15/16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

AKOSOMBO

SCADA UPGRADE PROJECT PUNCH LIST ITEMS

Transformer Leakage Repars, SCADA PUNChst Resolution & Annual Maimienance
SCADA UPGRADE PROJECT PUNCH LIST ITEMS
PGRADE PROJECT PUNCH LIST ITEMS
SCADA UPGRADE PROJECT PUNCH LIST ITEMS.
SCADA UPGRADE PROJECT PUNCH LIST ITEMS

KPONG 1062 TRANSFORMER RE-GASKETING

TRANSFORMER RE-GASKETING

SEMI-ANNUAL MAINTENANGE

5ac2 15t QUARTER MAINTENANCE

~Bui Solar |

15 QTR. MAIH

ANNUAL MAINTENANGE

AL
Tt QUARTER MAINTENANCE

151 QUARTER MAINTENANCE

WAPCO
TULLOW (JUBILEE/TEN)

GNGC
ENI

FIGGING

Jubilee FPSO SHUTDWON MAINTENANGE

3261 GRFLINE 7=
TAPCO 3267

TICO 32G5

Waer
Enhanced B

TT1PP 4761

[GFFLINE COMPRESSOR WATER WASH

KTPP

TT2PP 2

CENIT 4762

SUNON ASOGLI rcmgy

cLASS B MAINTENA.

AKSA FoG11

79620 WARTSILA ENGINE CONVERSION TO 18V50DF

WARTSILA ENGINE CONVERSION TO 18VS0DF

7O 18v50DE

ATPS i

TGS 3600019000 PLANNED MAINTENANCE

KARPOWER e

3600049000 PLANNED MAINTENZ

36000 HRS PLANNED MAINTENANCE

36000 HRS PLANNEI

36000 HRS PLANNED MAINTENANCE

MAINTENANCE

36000 HRS PLANNED MAINTENANCE

3600049000 PLANNED MAINTEN,

CENPOWER 7662

ONTROL SYSTEM/ CYBER SECURITY UPGRADE

TWIN CITY S

PLANT C¢
VIDEOSCOPE INSPECTION |
T Compr Tiline Water Wast

BRIDGE POWER 2o

‘Gas Turbine Compressor Waterwash
Gas Turbine Compressor Waterwash
‘Gas Turbine Compressor Waterwash
Gas Turbine Compressor Waterwash
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2nd Quarter 2025 Schedule:

Apr-25 May-25 Jun-25
1 2 3 45 6 7 8 91011121314151617 18192021222324252627282930 1 2 3 4 5 6 7 8 9 101112 13 14 1516 17 18 192021 222324252627 28293031 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

INFRASTRUCTURE  UNIT

1G2 Transformer L . SCADA

AKOSOMBO

1G4 'SCADA Upgrade project Punch List ite

1G6 SCADA Upgrade project ist items & Annual Maintenance

541 ANNUAL MAINTENAR
5462 200 QUARTER MAINTENANCE
5463 200 QUARTER MAINTENANCE
5464 ANNUAL MAINTENANCE
Tsatsadu 20d QTR. MAINT.
—Bui Solar | 20 QTR. W

INT.

WAPCO
TULLOW (JUBILEE/TEN)

[e]\[ele}
ENI

32G1__[HOT GAS PATH TACK WORKS
TAPCO 32G2

TIcCO e265 |

TT1PP arc1
o1 TPE G NSPECTION TPE G INSPECTION
KTPP 67G2 TYPE B INSPECTION

TT2PP

CENIT 47G2

SUNON ASOGLI e

79G4 ENGINE RADIATORS RENEWAL
7965 ENGINE RADIATORS RENEWAL

AKSA

T 79G15 | WARTSILA ENGINE GENERATOR ELECTRICAL L4 MAINTENANCE
79616 WARTSILA ENGINE GENERATOR ELECTRICAL L4 MAINTENANCE

165 ‘e Annual inspection
164 Semi Annual nspeci
o165 Sermi Annual nspecic
ATPS 91G6_ Semi Annual Inspection
o167 Semi Annual Inspecc
S1ce Serm Annual Inspectd

77G1_[36000+9000 FL

7764 3600019000 PLANNED MAINTENANCE

77GT 36000+9000 PLANNED MAINTENANCE
7768 '36000+4000 PLANNED MAINTENANCE

—rrc1s |
KARPOWER Tre1a 3600049000 PLANNED MAINTENANCE

77615 36000 HRS PLANNED MAINTENANCE

77617 36000+9000 PLANNED MAINTENANCE

CENPOWER 76G2

Bac1 GT Gompressor Offime Water Washy
TWIN CITY 4 i

Trpecton Oweae oT e Gas Tt
sc2 nspection Ouside o the Gas Turt
BsGs Inspection Outside of the Gas Tur
BRIDGE POWER 85G4 Inspection Outside of the Gas Turt
e Inspection Ouside of the Gas Turbine
|
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iii.  3rd Quarter 2025 Schedule:

INFRASTRUCTURE ~ UNIT 2D (U2 Sept-24

1.2 3 456 7 8 91011121314 1516 17 1819 202122 23 24 25 26 2712812930131 1 2 3 4 5 6 7 8 9 1011121314 1516 17 18 19 20 2122 23 2425 26 2728293031 1 2 3 4 5 6 7 8 9 1011 12 1314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

AKOSOMBO 163 ‘Transformer Leakage Repairs, SCADA Punchiist Resolution & Annual Maintenar

1G5 [ SCADA Upgrade project Punch List ltems & Annual Mainte

- SEMI-ANNUAL MAINTENANCE
KPONG 19G3 'SEMI-ANNUAL MAINTENANCE
ToGa SEmANNUAL

54G3 3rd QUARTER MAINTENANCE

54G4 3rd QTR. MAINT.
Tsasadu | 3 QTR MAINT.
Bui Solar 31d QTR. MAINT.

WAPCO
TULLOW (JUBILEE/TEN)
GNGC

En o

TAPCO 32G2 [DIVERTER DAMPER & EXHAUST WORKS
ST oL RCED PIPES (GRP)
Enhance “Water Wash

TICO 32GS5 Enhanced Borascope/Offline Water Wash

TT1PP 4761 OFFLINE COMPRESSOR WATER WASH

KTPP

TT2PP —e

CENIT 47G2 OFFLINE COMPRESSOR WATER WASH

SUNON ASOGLI

5167 CLASS A MAINTENAI
51G8 CLASS A MAINTENAI
5169 CLASS € MAINTEN,
51610 CLASS C MAINTEN,

7966 ENGINE RADIATORS RENEWAL

79G8 PLANNED MECHANICAL 48.000 H. MAJOR MAINTENANCE

AKSA

79G16 [PLANNED MECHANICAL 60.H H. MAJOR MAINTENANCE

- Semi Anual
ATPS -

KARPOWER —

77G16 35000 HRS PLANNED MAINTENANCE
77619 36000+12000+9000 PLANNED MAINTENANGE

CENPOWER 7662

TWIN CITY

5561 o T
5562 Gas_Turhine Compressor Waterwash
8563 Gas.Tubine Compressor Waterwash

BRIDGE POWER 85G4 Gas Turbine Compressor Waterwagh
8565 “Gas Tubine Compressor Waterwash
8566 1 Steam
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iv. 4th Quarter 2025 Schedule

INFRASTRUCTURE  UNIT

AKOSOMBO

KPONG

5aG1 THaTR
54G2. 4th QUARTER MAINTENANCE
54G3 4th QUARTER MAINTENANCE
54Ga ANNUAL MAINTENAN
Tsatsadu J4th QTR. MAINT.
‘Bui Solar [ath QTR. MAINT.

WAPCO
TULLOW (JUBILEE/TEN)

Sao1 SrNE
TAPCO e

TICO 32G5

TT1PP 4G
KTPP

TT2PP —soed

CENIT 47G2 FILTER REPLACEVENT GFFLINE COMPRESSOR WATER WASH

SUNON ASOGLI 2168,

AKSA e ]

79617 WARTSILA ENGINE GENERATOR ELECTRICAL La MA

79G22 ARTSILA ENGINE ELECTRICAL CRIMPT JOINT WORKS

—ee ] Semi Annual Inspection

T Semi Annual Inspection
ATPS 91G6 ‘Semi Annual Inspection
T Semi Annual Inspection
o166 Semi Annual Inspection

KARPOWER =il

CENPOWER 76G2 ‘COMBUSTION INSPECTION

TRSPECTION TRSPECTION T Somp
TWIN CITY - "

BRIDGE POWER
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APPENDIX C: GLOSSARY OF ELECTRICAL UTILITY TERMS

1000 Watthours = 1 Kilo Watthour (kWh)
1000 Kilo Watthour 1 Mega Watthour (MWh)
1000 Mega Wathour 1 Giga Watthour (GWh)
1000 Giga Watthour 1 Tera Watthour (TWh)
Average Day Load

The average system demand i s | paltsottreedaythaisof t h.
from 7: amd 5: pm apart from the peak load.

Capability

The maximum load a generator, piece of equipment, substation, or system can carry under
specified (standardized) conditions for a given time interval without exceeding approved limits.
Capacitor

1) In a power system, installed to supply reactive power.

2) A device to store an electrical charge (usually made of two or more conductors separated by
a nonrrconductor such as glass, paper, air, oil, or mica) that will not pass direct current and whose
impedance for alternating current frequencies is inversegpgrtional to frequency. 3) In a
power system, capacitors consist of mefail plates separated by paper or plastic insulation in

oil or other suitable insulating fluid and sealed in metal tanks.

Capacitor bank

A grouping of capacitors used to maintain or increase voltages in power lines and to improve
system efficiency by reducing inductive losses.

Capacity

The rated continuous loadarrying ability, expressed in megawatts (MW) or megaaoiperes

(MVA) ofgeneration, transmission, or other electrical equipment.

Installed Capacity

The total of the capacities shown by the name plate ratings of similar kinds of apparatus, such as

generators, transformers, or other equipment in a station or system.
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Combined Cycle

An electric generating technology in which electricity is produced from otherwise lost waste heat
exiting from one or more gas (combustion) turbines. The exiting heat is routed to a conventional
boiler or to a heat recovery steam generator for utilizatibg a steam turbine in the production

of electricity. Such designs increase the efficiency of the electric generating unit.

Conductor

A substance or body that allows an electric currentgasscontinuously along it.

Contingency

In a power system, the possibility of a fault or equipment failure. First contingency disturbances
(outages) involve only one system element, such as a transmission line fault or a transformer
failure. A second contingency disturbance would have one systement out of service and
subject the system to a fault and loss of a second element.

Demand

The rate at which electric energy is delivered to or by the System or part of the System and is
the sum of both Active and Reactive Power, unless otherwise stated.

Demand, Peak:

The highest electric requirement occurring in a given period (e.g., an hour, a day, month, season,
or year). For an electric system, it is equal to the sum of the metered net outputs of all generators
within a system and the metered line flows into thetsys, less the metered line flows out of

the system.

Dispatch

The operating control of an integrated electric system to: (1) assign specific generating units and
other sources of supply to meet the relevant area Demand taken as load rises or falls; (2) control
operations and maintenance of high voltage lines, sudstatand equipment, including
administration of safety procedures; (3) operate interconnections; (4) manage energy
transactions with other interconnected Control Areas; and (5) curtail Demand.

Disturbance

An unplanned event that produces an abnormal system condition. Any occurrence that adversely

affects normal power flow in a system
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Fault

An event occurring on an electric system such as a short circuit, a broken wire, or an intermittent
connection.

Generation (Electricity)

The process of producing electric energy from other forms of energy; also, the amount of electric
energy produced, expressed in watthours (Wh).

Giga (G)

A prefix indicating a billion (1,000,000,000); 109 in scientific notation. Heigaavatt(GW) and
Gigawatthour (GWh).

Grid

The transmission network (or ohi ghwayod) over
customers.

Grid Operator

An entity that oversees the delivery of electricity over the grid to thastomer, ensuring
reliability and safety.

High voltage:

Descriptive of transmission lines and electrical equipment with voltage levels from 100 kV
through 287 kV.

Independent Power Producer (IPP):

A private entity that operates a generation facility and sells power to electric utilities for resale
to retail customers.

Insulator:

The porcelain support used to insulate electric service wires from the pole. All electric lines
require an insulator to attach the wires to the pole or to a residence.

Interconnected System

A system consisting of two or more individual electric systems that normally operate in

synchronism (matching frequency, voltage, phase anglgsamdchave connecting tie lines.

Kilowatt (kW)

One thousand watts of electricity (See Watt).
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Kilo watthour (kWh):

One thousand watthours.

Load

The amount of power carried by a utility system or subsystem, or amount of power consumed
by an electric device at a specifitithe. Mayalso be referred to as demand. A connection point

or defined set of connection points at which electrical power is delivered to a person or to
another network or the amount of electrical power delivered at a defined instant at a connection
point or aggregted over a defined set of connection points.

Load Centers

A geographical area where large amounts of power are drawn byusecs.

Losses

Electric energy losses in the electric system which occur principally as energy transformation
from kilowatt-hours (kWh) to waste heat in electrical conductors and apparatus.

Maximum Demand:

The highest amount of electrical power delivered, or forecast to be delivered, over a defined
period (day, week, month, seasar year) at a defined.

Megawatt (MW)

One million watts of electricity (See Watt).

masl

Metresabove sea level

Overload

Operation of equipment in excess of its normal, full load rating or operation of a conductor in
excess of ampacity, and if continued for a sufficient length of time, would cause damage or
overheating.

System Planning

The process by which the performance of the electric system is evaluated and future changes and

additions to the bulk electric systems are determined.
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Power System

The electricity power system of the national grid including associated generation and transmission
and distribution networks for the supply of electricity, operated as an integrated arrangement.
Reactive Power

Means the product of voltage and current and the sine of the phase angle between them
measured in units of velamperes reactive and standard multiples thereof. Reactive power is a
necessary component of alternating current electricity which is separae &ctive power and

is predominantly consumed in the creation of magnetic fields in motors and transformers and
produced by plant such aga) alternating current generators (b) capacitors, including the
capacitive effect of parallel transmission wirgssggchronous condensers.

Reliability

The degree of performance of the elements of the bulk electric system that results in electricity
being delivered to customers within accepted standards and in the amount desired. It is a measure
of the ability of a power system to provide uninterrupted-giee, even while that system is under
stress. Reliability may be measured by the frequency, duration, and magnitude of adverse effects
on the electric supply. Electric system reliability has two componerddequacy and security.
Adequacy is the ability of the electric system to supply the aggregate electrical demand and
energy requirements of the customers at all times, taking into account scheduled and reasonably
expected unscheduled outages of system elements.

Security is the ability of the electric system to withstand sudden disturbances such as electric
short circuits or unanticipated loss of system facilities.

Single Contingency

The sudden, unexpected failure or outage of a system facility(s) or element(s) (generating unit,
transmission line, transformer, etc.). Elements removed from service as part of the operation of
a remedial action scheme are considered part of a single rogenicy.

Stability

The ability of an electric system to maintain a state of equilibrium during normal and abnormal

system conditions or disturbances.
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Supervisory Control and Data Acquisition (SCADA)

A computer system that allows an electric system operator to remotely monitor and control
elements of an electric system.

Switching Station

An installation of equipment where several transmission lines are interconnected. Does not
include equipment for transforming voltage levels.

Power System

An interconnected combination of generation, transmission, and distribution components
comprising an electric utility, an electric utility and independent power producer(s) (IPP), or
group of utilities and IPP(s).

Right of Way (ROW)

A corridor of land on which electric lines may be located. The Transmission Owner may own
the land in fee, own an easement, or have certain franchise, prescription, or license rights to
construct and maintain lines.

Thermal Limit

The maximum amount of electrical current that a transmission line or electrical facility can
conduct over a specified time period before it sustains permanent damage by overheating or
before it violates public safety requirements.

Transfer Capability

The amount of power, usually the maximum amount, that can be transmitted between one
system and another; power flow and stability studies determine transfer capability under various
outage, system loading, and system operating conditions.

Transformer

A device for transferring electrical energy from one circuit to another by magnetic induction,
usually between circuits of different voltages. Consists of a magnetic core on which there are two
or more windings. In power systenikey are mostrequently used for changing voltage levels.
Transmission System (Electric)

An interconnected group of electric transmission lines and associated equipment for moving or
transferring electric energy in bulk between points of supply and points at which it is transformed
for delivery over the distribution system lines to consumernsi® delivered to other electric

systems.
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Utility

A public or private organization created for the purpose of selling or supplying for general public
use water, electric energy, telephone service, or other items or services.

Voltage

The electronic force or electric potential between two points that gives rise to the flow of
electricity.

Voltage Stability

The condition of an electric system in which the sustained voltage level is controllable and within
predetermined limits.

Wheeling

The use of the facilities of one transmission system to transmit power and energy from one

power system to another.

APPENDIX D 06 GRID MAP
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