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1. Background of the Project

1.1. Background

'The ability to understand the level and components of investment required to support the development of
infrastructure in developing countries is increasingly becoming very important for governments, donor agencies
and financial institutions operating in these countries. These institutions need to know how much the
investment in the infrastructure will cost and how those costs are determined in order to plan the financing and
execution of these projects to achieve the best value for money.

Currently, the Public Procurement Authority (PPA) maintains a data base for common user items and therefore
has reference prices for such items. However, PPA does not have a similar database for infrastructure, which
accounts for a significant proportion of Ghana’s national budget. The lack of reference prices leads to unrealistic
budget estimates in the procurement plan for which many times the actual prices for delivering the
infrastructure is are very different from the costs in the budget estimates.

Procurement reforms have progressed well over the years with the following notable achievements:

e Preparation of procurement tools including: draft procurement regulations, manuals (Procurement,
Procurement Records Management, and Contract Management), Standard Bidding Documents, and
various Policy Guidelines such as those on the application of Framework Agreements, Low and Minor Value
Procurements;

e Putting in place the necessary systems for informing stakeholders about procurement in Ghana;

e Development and delivery of various training programs to public and private sector procurement
practitioners and policy makers, including: contractors, suppliers and consultants;

e Development of a Public Procurement Model of Excellence (PPME) tool for measuring performance of
procuring entities;

e Establishment of an Appeals and Complaints Panel for the successful administrative review;

e Introduction and implementation of the Sustainable Public Procurement concept;

e Publication and launch of the Scheme of Service for Procurement Class of the Civil/Local Government
Service; and

e Preparation for the introduction of e-procurement.

Notwithstanding the above achievements, the procurement system in Ghana currently faces a number of
challenges which are yet to be addressed. These challenges include, among others a lack of a reference price
data base for infrastructure.

There is a common perception in Ghana that the cost of providing infrastructure is too high compared to other
countries. However, there is no concrete data or system to prove this or otherwise, across the various types of
infrastructure. The objective of this study is to provide a basis for comparative reference to facilitate cost
benchmarking for these infrastructure projects.

2The need to establish the unit cost of infrastructure in Ghana has emerged due to the recurring problem of
unrealistic budget estimates due to a lack of reference prices as well as actual prices of projects exceeding
estimates. This causes huge strains on the Government’s financial resources and hampers the development of
the nation as a whole.

The cost of any infrastructure project varies based on technical requirements as well as the local circumstances
such as the time of the year when the project is implemented, location, inflation, currency, foreign exchange
costs etc. These factors tend to have a significant impact on the project costs and cause variations in the cost of
delivery of infrastructure projects.

A database tool on the cost of the components of standard infrastructure projects is essential to support a
benchmarking system which will ensure that the estimated total cost of the projects will deliver Value for
Money (VEM) by reflecting realistic prices. This type of tool will allow the user to vary the elements identified

1 Establishment of the Unit Cost of Infrastructure in Ghana - Project Terms of Reference
2 Establishment of the Unit Cost of Infrastructure in Ghana - Project Terms of Reference
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(major cost drivers) in order analyse how changing these factors affect the cost of delivering the project. This
will help inform the decision making process of how much investment will be required, contingency
arrangements and budgeting considerations. This can then help control unforeseen cost overruns, allow
additional verification of key cost items and support any justifications for project cost items where necessary.

The Ministry of Finance (MoF) through financing from the World Bank is undertaking the Public Financial
Management Reform Project (PFMRP) — Establishment of the Unit Cost of Infrastructure in Ghana (“the
Project”), with the objective of creating a database tool to serve as a reference point for costing infrastructure
development projects in Ghana whilst providing the benefits identified.

The sectors assessed as part of this study include:

Roads;

Buildings;

Water and Sewerage systems; and

Power (hydro, solar, wind, thermal, combined cycle plants, power barges, gas and other fuel plants).

This user guide was prepared to guide users on how to use the unit cost of infrastructure estimator and budget
tool and also explain, to some extent, the basis of some of the assumptions applied in building the database.
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2, The User Interface of Home Page of
the Unit Cost Estimator and Budget
Tool

2.1. Home Page User Interface

The entire unit cost estimator and budget tool resides in a Microsoft Excel
spreadsheet. The landing page of the tool (see Figure 2-1 below) identifies
the infrastructure sectors available as well as their sub-categories where
applicable.

Each sector is name and sub-category can be clicked on to take the user to
the selected sector or sub-category in order to view and interact with the
unit cost estimator and budget tool for that sector.

Apart from Power, the main infrastructure sectors (Roads, Buildings and
Water) on the home page are linked to their sheets and can be accessed by
clicking on the names. The power sector has been split into Generation,
Sub Transmission 33kV, Transmission 161kV and Distribution. The unit
cost estimator and budget tool for each of these Power sub-categories can
be accessed by clicking on their names on the home page.

Alternatively, the user can look through the spreadsheet tabs to select a sector or sector sub-category of interest
to interact with the unit cost estimator and budget tool. Figure 2.1 shows screenshot of the home page and the
linked sectors and sector sub categories. The linked sectors and sector sub categories are the only accessible
aspects of the homepage.

Figure 2-1: User Interface of the Home Page

A B C D E F G H 1 i) K L M N
1 Public Unit Cost of Infrastructure Estimator
Procurement & Infrastructure Project Budget Tool
Authority ) g
Improving efficiency and

transparency in Public Procurement

[F= RN T R S T =)

=
Q

To Which Sector Does Your Project Belong?

e
[ S

13 Buildings
1 Roads
15 Water
16 Power Generation
17 Sub Transmission 33kV
18 Transmission 161KV
19 Distribution
20
21 Resource Library
22
23 UCOI Tool Technical Reference
24 UCOI User Manual
25
26
27
28
29
30
31
32
» Home | Roads Water Buildings Power-Distribution Power-Generation Power-Tran: ... () 4
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2.2, Sector and subsector User Interface

In the subsequent sections of this user guide, the user interface for the unit cost estimator and budget tool have
been set out explained for each sector namely; roads, water, power and buildings. Each of these have been
developed based on the nature of the data collected. Subject to the collection of more data, analysis of the
additional data and review of the model build the interface may be updated to reflect the level of quantity and
quality of data.

Where necessary, the individual sector sections also identify any noteworthy information that have informed
the assumptions made by sector experts in developing the various components of the tool as well as any
additional technical information necessary for users to apply in their interaction with the tool.

The following model approaches were applied:

Road Sector: Data Segmentation;
Building Sector: Data Segmentation;
Power Sector: Component Cost; and
e Water Sector: Component Cost

An important aspect of the tool which must be noted by all users across the tool is summarised
in the following key:

Figure 2-2: Input/ Output key

Input Required
QOutput

Cells in the interface with the colour labelled ‘Input required’ imply that the user will have to enter a value in
these cells in order to interact with the interface. Cells in the tool with the colour labelled ‘Output’ are cells
which produce an outcome based on selected input items in the tool.
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3. Road Sector Unit Cost Estimator and
Budget Tool

3.1. User interface
3.1.1. Road Sector Unit Cost Estimator

The road sector unit cost estimator was developed with the data
segmentation modelling approach. This approach was adopted because a
moderately sized historical record of contracts with a reasonable number
of cost drivers that reflect the nature of the road sector in Ghana was
obtained.

The historical road contract data was stratified into groups defined by the
value of cost drivers and used the median historical inflation-adjusted
project costs to estimate the unit cost of road infrastructure for a road
project belonging to the identified segment.

Road Sector

The main cost drivers the analysis of the road sector identified included
the following:

e The delivering Road Agency/Authority;

e The intervention type applied;

e The surface type used (paved or unpaved);

e The nature of the surfacing;

Administrative region;

Funding source;

Carriageway type; and

Number of kilometres of road to be constructed.

A screen shot of the user interface for the road sector unit cost estimator is shown below with the selectable cost
drivers and the window where the unit cost output is presented after selecting the applicable drivers.

Figure 3-1: User Interface of the Road Sector Unit Cost Estimator

Public Roads Sector
Procurement UCOI Estimator
Authority Budget Tool
Improving efficiency and
transparency in Public Procurement Input Required
Output
1o| Road Infrastructure Unit Cost Estimator
11
12 Cost Drivers Select Options for Project
13 Road Agency Authority ALL
14 Intervention Type ALL
15 Surface type ALL
16 Surfacing ALL
17 Region ALL
18 Funded By ALL
18 Carriageway SINGLE
20 How many kilometers of road to be constructed? 1.00
21
22
23 2017 Median Unit Cost 1,728.52 USD per Kilometer per 2-Lane Road
24
25
26
27
28 Cost Estimate 1,728.52 usD
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3.1.2. Road Sector Budget Tool

The road sector budget tool allows the user to include the cost of other factors that relate to the development of
the road project. The budget tool under this project was developed based on the experience of road sector
experts as well as based on interaction with the key stakeholders in the sector in Ghana.

The pre-set elements of the road sector project budget tool include budget allocation for:

o Feasibility studies/ Project Planning;
e Detailed Engineering Design (Consultancy Services); and
e Contract Administration (Construction Supervision).

Provision was made as a guide to what proportion of the initial infrastructure cost should be allocated to the
above items. These options can be seen under the ‘Provision Guidance’ header. These help the user apply
some informed basis to selecting an appropriate percentage value where his or her input is required for the
applicable item under the ‘User Budget Provision’.

The budget tool for the road sector also allows the user to enter any additional items that may not fall within the
three items above set within the project budget tool for the roads sector. These include items such as:

e Inflation;
e Extension of time; and
e  Utility Relocation, etc.

Below is a screenshot of the road sector budget tool.

Figure 3-2: User Interface of the Roads Sector Project Budget tool

A B C 0 E F G H

Public Roads Sector
A | Procurement UCOI Estimator
| | Authority Budget Tool

Improving efficiency and
transparency in Public Procurement Input Required

Output

7 Road Sector Project Budget Tool

]

kil Budget ltem Provision Guidance Receommended Application  User Budget Provision Amount
32

33 Infrastructure Cost 864.26
34

) Feasibility studies/ Project Planning 0.5%-1.0% Always

36

37 Detailed Engineering Design [Consultancy Services) 1.5%-4.5% Optional

36

33 Contract Administration [Constuction Supervision) 3.5%-7.5% Optional

40

41 Miscellaneous Other Expenses® <20% Optional 0.0%

42 Description:

43

44

45 Total Budget Cost 864.26 USD
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3.2. How to use the Road Sector Unit Cost Estimator

The first stage of interaction with the road sector unit cost estimator is to select the applicable option for each
cost driver listed. The road sector unit cost tool has 8 user selected/input required items which inform the
computed unit cost for the sector. Out of these 8 user selected/input required items, 7 of them are drop-downs
from which the user has to select options under those items.

The dropdown items include: Figure 3-3: User selected section-Road Sector Unit Cost Estimator
e The delivering Road Agency/Authority [Road : Public Roads Sector
. . % | Procurement UCOI Estimat
Agency Authority]; : Authority Budget ool
e The intervention type applied [Intervention ! Improving effioncyand | ent S
’I‘ype] ; e Output
e The surface type used [Surface Typel]; :
e The nature of the surfacing [Surfacing]; 10 Road Infrastructure Unit Cost Estimator
¢ Administrative region [Region]; » ) ) )
. 12 Cost Drivers Select Options for Project
¢ Funding source [Funded by]; = Road Agency Authority AL
. . 14 Intervention Type ALL
e Carriageway Type [Carriageway] 15 ST AL
16 Surfacing ALL
17 Region ALL
. . . 18 Funded By ALL
The options for each of the dropdowns are listed in = Carriageway SINGLE

20 How many kil of road to be d? 1.00

Table 3-1 below. x

Table 3-1: Road Unit Cost- Cost Driver Item and Corresponding Drop-down Options

Cost Driver Item Drop down Options

Road Agency Authority ALL (All Agencies/Authorities)

Department of Feeder Roads (DFR)

Department of Urban Roads (DUR)

Ghana Highways Authority (GHA)

Intervention Type ALL (All Intervention types) Construction
Overlay Part Reconstruction (Partial Reconstruction)
Reconstruction Grading
Regravel (Regravelling) Rehabilitation
Resealing Reshaping
Routine Maintenance Spot Improvement
Surfacing Upgrading
Surface Type ALL (All Surface types)
Paved
Unpaved
Surfacing ALL (All Surfacing) ACC (Asphalt Cement Concrete)
DSD (Double Surface Dressing) GRAV ( Gravelling)
OVERLAY CONCRETE

SSD (Single Surface Dressing)

Region ALL (All regions) AR (Ashanti Region)
BAR (Brong Ahafo Region) CR (Central Region)
ER (Eastern Region) GAR (Greater Accra Region)
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Cost Driver Item | Drop down Options ‘

NR (Norther Region) UER (Upper East Region)
UWR (Upper West Region) VR (Volta Region)
WR (Western Region)

Funded by ALL ( All Funding sources) CCB (COCOBOD)
CF (Consolidated Fund) GOG (Government of Ghana)
RF (Road Fund) OTHER

Carriageway SINGLE

Please note that when the ‘ALL’ option is selected for any criteria it selects all historical contracts with have all
with all the applicable drop down options in computing the unit cost.

Figure 3-4: Drop down button selector
In order to select any item from the dropdown options, move your

mouse cursor to the cell below the header ‘Select Options for Select Options for Project

Project’ in line with a corresponding cos driver. A downward ALL °o
pointing arrow will appear on the right side of the cell (See Figure

3-4). ALL

Click on the downward pointing arrow to activate the list of dropdowns. See Figure 3-5 below (Suggestion: in
order to make the dropdowns more visible you can increase the magnification/ zoom of the Excel
spreadsheet).

Figure 3-5: Activated drop down options selection

Road Infrastructure Unit Cost Estimator

Cost Drivers Select Options for Project
Road Agency Authority NALL
Intervention Type

Surface type

Figure 3-6: User Input Section — Road Sector Unit Cost Estimator

Funded By ALL
Carriageway SINGLE
How many kilometers of road to be constructed? I 1.00

Once the respective options for each of the corresponding cost drivers have been selected, the user enters the
number of kilometres of the project ‘How many kilometres of road to be constructed’ in the input area
highlighted in red in figure 3-6 above. The Roads sector unit cost tool will then report a unit cost estimate i.e.
‘2017 Median Unit Cost’ of the project.

Depending on the number of kilometres entered in the corresponding cell inputs, the unit cost of the road
project will also change as well as the ‘Cost estimate’ item which reflects the total cost of the road
infrastructure being reviewed in the tool. (See Figure 3-7 below)
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Figure 3-7: Road Sector Unit Cost and Cost Estimate Qutput

16
17
13
19

Surfacing ALL

Region ALL

Funded By ALL

Carriageway SINGLE

How many kilometers of road to be constructed? 1.00

2017 Median Unit Cost $© USD per Kilometer per 2-Lane Road

3 =
Cost Estimate usD

3.2.1. Summary of Steps-Road Sector Unit Cost Estimator

1.

Select the options for each cost driver with a drop-down (e.g. Road Agency Authority, Surfacing, Region,
etc.) as may apply to your scenario;

At the ‘How many kilometres of road to be constructed?’ query enter the road length to be
constructed in the input required section; and

The Median Unit Cost will be produced for USD per kilometre per 2-lane road as well as the Cost Estimate
that will be incurred for constructing a road project with the user selected characteristics.

Key Points to note on the use of the Road Sector Unit Cost Estimator

It is recommended that the tool should be used by a technical person who understands and can interpret
the content. All results and interpretations are the sole responsibility of the user;

The contract cost data used comprise solely of project costs for various interventions at the award prices.
It therefore expresses the unit cost of the intervention without consideration of any variations, extensions of
time or any other changes to the original contract awarded;

For this current version of the tool, the scope of the data is confined to projects for the various interventions
for only 2-lane single carriageway roads;

Output of unit cost estimator for the road sector feeds into the budget tool. The road sector unit cost is
expressed in USD/km whilst budget tool estimate is expressed in USD for full length of
intervention type;

The output of unit cost per intervention type is the calculated median value of all relevant cost
values. It does not report the average/mean cost;

To avoid errors, it is suggested that the user systematically selects the various components
logical sequence from top to down;

As much as possible, no selection should indicate ALL. Any cell showing that should be change
to a specific descriptor;

It is assumed that the user knows which options for each cost driver go with other cost drivers for e.g. not
selecting wrong options such as PAVED for ‘Surface Type’ and then selecting GRAVEL for ‘Surfacing’;
and

It should be noted that where there is no contract in the database that satisfies the unique set of parameters
the user has entered, no unit cost estimate will be reported. This may be resolved in the future update of the
database as more contract data is collected and analysed. It should be remembered that this tool reports on
similar real contracts found in its database.
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3.3. How to use the Road Sector Budget Tool

The cost estimate derived from the unit cost estimator feeds into the budget tool as the ‘Infrastructure Cost’.
Users are only required to provide input in the form of percentages for the 8 budget line items as highlighted in
Figure 3-8 at the ‘User Budget Provision’ column of the tool. As mentioned earlier, the ‘Provision
guidance’ provided should enable the user to apply some informed basis to select an appropriate percentage
required under the ‘User Budget Provision.

The budget line items for which users would provide the input for include:

Feasibility Studies/Project Planning;

Detailed Engineering Design (Consultancy Services);
Contract Administration (Construction Supervision); and
Miscellaneous Other Expenses.

Additionally, the budget tool for the roads sector also allows the user to enter any additional items that may not
fall within the items above set within the project budget tool for the sector. These include items such as:

Inflation;

Extension of time;

Force Majeure;

Defective Design;

e Resettlement Compensation;
e  Utility Relocation; and

e Delayed Payment etc.

This input area for the budget line item as can be seen in figure 3-8 below.

Figure 3-8: User Input Section-Road Sector Budget Tool

Road Sector Project Budget Tool

Budget ltem Provision Guidance Receommended Application  User Budget Prowision

Infrastructure Cost

Feasibility studies/ Project Planning 0.5%-1.0% Always
Detailed Engineering Design {Consultancy Services) 15%-.45% Opticnal
Contract Administration [Constuction Supervision) 3.5%-7.5% Optional

Miscellaneous Cther Expenses® <20% Opticnal

Once the user inputs the budget provision percentages for each of the corresponding budget line items, the road
sector budget tool will report a budget estimate i.e. “Total Budget Cost’. The total budget cost is derived from
the outcomes of the budget line items calculated as percentages of the Infrastructure Cost and added to the
infrastructure cost amount obtained from the unit cost estimator (See Figure 3-9 below).
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Figure 3-9: Road Sector Total Budget Cost Output

Road Sector Project Budget Tool

Budget item Provison Guadance Receommended Application  User Budget Provision Amount
Indrastructure Cost 2311528200
Feasibaiiny sTudies Projecs Plarsing 05%-1.0% Alwwys E@lu.mw
Detaded Engneering Design [Corsuitancy Services) 1.5%-45% Cptiona!

Concract Administration [Constuction Supervision) 3.5%.7.5% Optional

Muscellaneoyus Other Expenses”® Q0% Cptional

Dascription

Total Budget Cost 23,296,132.04 USD

Key Points to note on the use of the Road Sector Budget Tool

Apart from Project Planning/Feasibility Studies, all the other budget line items are optional. In scenarios

where Project Planning/Feasibility Studies have already been covered under the allocation for the project,
users are not required to make any allocation for it in the budget tool. However, for some projects, this is
assigned as an Administrative Cost;

For consultancy services for design studies that do not include construction supervision, use the option
Detailed Engineering Design (Consultancy Services);

For consultancy services meant for the supervision of the construction of works only, use the option
Contract Administration; and

In cases where consultancy services are for both design and construction supervision, then both options 2
and 3 above should be used accordingly.
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4. Buildings Sector Unit Cost Estimator
and Budget Tool

4.1. User interface
4.1.1. Buildings Sector Unit Cost Estimator

The buildings sector unit cost estimator similarly was developed with the data
segmentation modelling approach. This approach was adopted because a
moderately sized historical record of contracts with a reasonable number of
cost drivers that reflect the nature of the buildings sector in Ghana was
obtained.

The historical buildings contract data was stratified into groups defined by the
value of cost drivers and the median historical inflation-adjusted project costs Buildings Sector
used to estimate the unit cost of infrastructure for a building project
belonging to the identified segment.

The main cost drivers identified for the buildings sector include the following:

e Type of Building Infrastructure;
e Building Sub-Type;
e Number of Storeys;

e Region;
e Urban/Rural;
e Terrain;

e Season Start;

e Finishes Level;

e Services Level;

e External works;

Funding Source;

Procurement Type; and

Area of Project (Sq. Metres per floor) — User Input

A screen shot of the user interface for the buildings sector unit cost estimator is shown below with the selectable
cost drivers and the window where the unit cost output is presented after selecting the applicable drivers.

Figure 4-1: User Interface of the Buildings Sector Unit Cost Estimator

A e c u] E F

Public Buildings Sector
2\ | Procurement UCOI Estimator
/ Authority Budget Tool
| improving efficiency and
transparency in Public Procurement
Input Required
Output

10 Building Infrastructure Unit Cost Estimator
Select Options for Project

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

27 Area of Project (Sq Meters per floor) 1

28

23 Unit Cost 426.44 USD per

30 Square Meter of Building
31

32

a3

as

35 Cost Estimate 426.44 uso
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4.1.2. Buildings Sector Budget Tool

The buildings sector budget tool allows the user to include the cost of other factors that relate to the
development of the building project. The budget tool under this project was developed based on the experience
of buildings sector experts as well as based on interaction with the key stakeholders in the sector in Ghana.

The pre-set elements of the buildings sector project budget tool include budget allocation for:

Project Formulation/Preparation;

Project Coordination Unit (PCU) — Management and Monitoring;
Implementing Metro/Municipal/District Assembly;

Consultants — Pre-Contract Phase;

Consultants — Post-Contract Phase;

Post Contract Follow-up Activities by PCU; and

Potential Stakeholder Engagement.

Provision was made as a guide as to what proportion of the initial infrastructure cost should be allocated to the
above items. These options can be seen under the ‘Provision Guidance’ header. This enables the user to
apply some informed basis to selecting an appropriate percentage where his or her input is required under the
‘User Budget Provision’. Here, the user can enter a percentage value for any of the applicable items
provided.

The budget tool for the buildings sector also allows the user to enter any additional items that may not fall
within the items above set within the project budget tool for the buildings sector. These include items such as:

¢ Relocation of underground utility services e.g. Water, telephone cables etc.
e Relocation of underground drainage works; and
e Any other item not covered in the budget.

Below is a screenshot of the buildings sector budget tool.

Figure 4-2: User Interface of the Buildings Sector Project Budget tool

= Improving efficiency and
transparency in Public Procurement

a e c o E F G H
1 S Public Buildings Sector

2 | [ %\ | Procurement UCOI Estimator

3 | @ Authority Budget Tool

4

Input Required
3 Output

Buildings Sector Project Budget Tool

39 Budget ltem Provision Guidance Application User Budget Provision Amount
40

# Total Infrastructure Cost 426.44
42

43 Project Formulation/Preparation 1.0% Always

44

45 Project Coordination Unit (PCU); Management and Monitoring 3.0% Always

46

47 implementing Metro/Municipal/District Assembly sub-office 15% Optional

48

43 Consultants; Pre-Contract Phase 3.0% Always

50

51 Consultants; Post-Contract Phase 5.0% Always

52

53 Post Contract Follow-up activities by PCU 1.0% Optional

54

55 Potential stakeholder engagement 0.5% Optional |:—,

56

57 1% - 3% Depends on Strateg' 0.0%

58

53

60

61 Total Budget Cost 0.0% 426.44 USD
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4.2. How to use the Buildings Sector Unit Cost Estimator

The first stage of interaction with the buildings sector unit cost estimator is to select the applicable option for
each cost driver listed. The buildings sector unit cost tool has 13 user selected/input required items which
inform the computed unit cost for the sector. Out of these 13 user selected/input required items, 12 of them are
drop-downs from which the user has to select the options under those items.

The dropdown items include:

General Type of building [Building Typel;

Specific Type of building [Building Sub-Type];

Number of storeys for the building [Number of Storeys];
Administrative region [Region];

Nature of the building’s location [Urban/Rural];

Type of terrain for the building [Terrain];

Type of season project starts [Season Start];

Level of building finish to be applied [Finishes Level];

Building service level to be applied [Services Level];

Level of building external works to be applied [External works];
e The funding organisation for the building project [Funding Source]; and
e Method of procurement being applied [Procurement Type].

Figure 4-3: User selected section-Buildings Sector Unit Cost Estimator

A, B C =]

Public Buildings Sector
Procurement UCO! Estimator
Asthority Budget Tool

Irmproving efficiency and
transparency in Public Procurement
Input Required

Output

10 Building Infrastructure Unit Cost Estimator

12 Cost Drivers S &l Options for Project

7 Region

12 Urban/Rural
13 Terrain

20 Season Start
21 Finlshes Level

exter .‘J. ks
Funding Source

4
25 Procurement Type
2

27 Area of Project (Sq Meters per floor)
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The options for each of the dropdowns are listed in Table 4-1 below.

Table 4-1: Buildings Unit Cost- Cost Driver Item and Corresponding Drop-down Options

Cost Driver Item

‘ Drop down Options

Building Type ALL (BUILDING TYPES)
RESIDENTIAL
COMMERCIAL
EDUCATIONAL
GENERAL
HEALTH
INDUSTRIAL
OFFICE
SPORTS
Building Sub-Type ALL (ALL BUILDING SUB-TYPES) FENCE WALL
ADMINISTRATION BLOCK HOSPITAL
APARTMENTS HOSTEL
ASSEMBLY HALL LABORATORY BLOCK
AUDITORIUM BLOCK LECTURE HALL
BUNGALOW MARKET
CAR PARK OFFICE
CLASSROOM SEMI-DETACHED
CONFERENCE CENTRE SPORTS
DORMITORY STAFF
EXAMINATION HALL STORES
DINING HALL TRAINING CENTRE
FACULTY
Number of Storeys ALL (ALL NUMBER OF STOREYS )
1 (One)
2 (Two)
3 (Three)
4 (Four)
5 (Five)
6 (Six)
Region ALL (ALL REGIONS) NORTHERN
GREATER ACCRA BRONG AHAFO
CENTRAL UPPER EAST
VOLTA UPPER WEST
EASTERN ASHANTI
Urban/Rural ALL (ALL URBAN/RURAL)
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Cost Driver Item ‘ Drop down Options

URBAN RURAL
Terrain ALL (ALL TERRAINS)
NORMAL
ABNORMAL
Season Start ALL ( ALL SEASONS)
DRY
WET
Finishes Level ALL ( ALL FINISHES LEVELS) MEDIUM
LOW HIGH
Services Level ALL ( ALL SERVICES LEVELS) MEDIUM
LOW HIGH
External Works ALL ( ALL EXTERNAL WORKS) MEDIUM
LOW HIGH
Funding Source ALL ( ALL FUNDING SOURCES) GOG
GETFUND SSNIT
M.O.E OTHER
WORLD BANK
Procurement Type ALL (ALL PROCUREMENT TYPES)
NATIONAL COMPETITION
PPP
SELECTIVE TENDER

Please note that when the ‘ALL’ option is selected for any criteria it selects all historical contracts with all the
applicable drop down options in computing the unit cost.

In order to select any item from the dropdown options, move your mouse cursor to the cell below the header
‘Select Options for Project’ in line with a corresponding cost driver. A downward pointing arrow will appear on
the right side of the cell (See Figure 4-4).
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Figure 4-4: Drop down button selector

Click on the downward pointing arrow to Select DptlDﬂS for PI’DJECt

activate the list of dropdowns. See Figure 4-5 ALL ¢O
below (Suggestion: in order to make the

dropdown options more visible you can ALL

increase the magnification/ zoom of the Excel

spreadsheet).

Figure 4-5: Activated drop down options selection

Building Infrastructure Unit Cost Estimator

Cost Drivers Select Options for Project

Building Type
Building Sub-Type
Number of Storeys
Region
Urban/Rural

Once the user selects options for each of the corresponding cost drivers, the buildings sector unit cost tool will
report a unit cost estimate i.e. ‘Unit Cost’. This value is reported just below the ‘Area of Project (Sq. Metres
per floor)’ cost driver. Depending on the number of square metres per floor (Area of Project (Sq. Metres
per floor) entered in the corresponding cell inputs, the unit cost of the building project will also change as well
as the ‘Cost estimate’ item which reflects the total cost of the building infrastructure being reviewed in the
tool. (See Figure 4-6 below)

Figure 4-6: Buildings Sector Unit Cost and Cost Estimate Output

External Works ALL
Funding Source ALL
Procurement Type ALL

Area of Project (Sq Meters per floor) 1

e OB
ﬁ ” Square Meter of Bullding
Cost Estimate ¢ usD
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4.2.1. Summary of Steps-Buildings Sector Unit Cost Estimator

1.

Select the options for each cost driver with a drop-down (e.g. Building type, Building sub-type, Number of
Storeys etc.) as may apply to your scenario.

At the Area of project (Square metres per floor) query, enter the floor area to be constructed in the
input required section.

The Unit Cost will be produced for USD per square metre of building as well as the total cost estimate that
will be incurred for constructing the building project with the user selected characteristics.

Key Points to note on the use of the Buildings Sector Unit Cost Estimator

It is recommended that the tool should be used by a technical person who understands and can interpret
the content. All results and interpretations are the sole responsibility of the user;

The contract cost data used comprise solely of project costs for various building
infrastructure at the award prices. It therefore expresses the unit cost of providing the
building infrastructure without consideration of any variations, extensions of time or any
other changes to the original contract awarded;

Output of unit cost estimator for the buildings sector feeds into the budget tool. The

buildings sector unit cost is expressed in USD/m? whilst the budget tool estimate is
expressed in USD;

The output of unit cost per building infrastructure type is the calculated median value of all
relevant cost values. It does not report the average/mean cost;

To avoid errors, it is suggested that the user systematically selects the various components logical sequence
from top to down;

As much as possible, no selection should indicate ALL. Any cell showing that should be changed to a
specific descriptor;

It is assumed that the user knows which options for each cost driver go with other cost drivers for e.g. not to
select wrong options such as RESIDENTIAL for ‘Building Type’ and then selecting CLASSROOM for
‘Building Sub-Type’;

It should be noted that where there is no contract in the database that satisfies the unique set of parameters
the user has entered, no unit cost estimate will be reported. This may be resolved in the future update of the
database as more contract data is collected and analysed. It should be remembered that this tool reports on
similar real contracts found in its database.

4.3. How to use the Buildings Sector Budget Tool

The cost estimate derived from the unit cost estimator feeds into the budget tool as the ‘Total Infrastructure
Cost’. Users are only required to provide input in the form of percentages for the 8 budget line items as
highlighted in Figure 4-7 below at the ‘User Budget Provision’ column of the tool. As mentioned earlier, the
‘Provision guidance’ provided should enable the user to apply some informed basis to select an appropriate
percentage required under the ‘User Budget Provision.

The budget line items for which users would provide input for include:

Project Formulation/Preparation;

Project Coordination Unit (PCU) — Management and Monitoring;
Implementing Metro/Municipal/District Assembly;

Consultants — Pre-Contract Phase;

Consultants — Post-Contract Phase;

Post Contract Follow-up Activities by PCU; and

Potential Stakeholder Engagement.
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Additionally, the budget tool for the buildings sector allows the user to enter any additional items that may not
fall within the items above set within the project budget tool for the buildings sector. These include items such
as:

e Relocation of underground utility services e.g. Water, telephone cables etc.
e Relocation of underground drainage works; and
e Any other item not covered in the budget.

These input area for the budget line item as can be seen in Figure 4-7 below.

Figure 4-7: User Input Section-Buildings Sector Budget Tool

Buildings Sector Project Budget Tool

Budget item Provision Guidance Application
Total infrastructure Cost
Project Formulation/Preparation 10% Always
Project Coordination Unit (PCU), Monagement and Monitoring 30% Always
implementing Metro/Municipal/District Assembly sub-office 15% Optional
Consuitants; Pre-Contract Phase 30% Always
Consuitants; Post-Contract Phase 50% Always
Post Contract Follow-up activities by PCU 10% Optional

05% Optional

1%-3% Depends on Strategy

Once the user inputs the budget provision percentages for each of the corresponding budget line items, the
buildings sector budget tool will report a budget estimate i.e. “Total Budget Cost’. The total budget cost will
be derived from the outcomes of the budget line items calculated as percentages of the Total Infrastructure Cost
and added to the total infrastructure cost amount obtained from the unit cost estimator (See Figure 4-8 below).
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Figure 4-8: Buildings Sector Total Budget Cost Output

Buildings Sector Project Budget Tool

Budget ftem Provision Guidance
Total Infrastructure Cost
Project Formulation/Preparation 1.0%
Project Coordination Unit {PCU); Management and Monitoring 30%
Implemaenting Metre/Municipal/Oistrict Assembly sub-office 15%
Consultants; Pre-Contract Phase 3.0%
Consultants; Post-Contract Phase 5.0%
Post Contract Follow-up activities by PCU 1.0%
Potential stakehcider angagement 0.5%
1%-3%
Total Budget Cost

Application User Budget Provision Amount
426.44
pa———
Arways N ST W - D
~—
Always [ 0.0%
Optional | 0.0%
Abways | 0.0%
Aways | 0.0%
Optional | 0.0%
Optional I 0.0%
Depends on Stratepy| 0.0%
1.0%

Key Points to note on the use of the Buildings Sector Budget Tool

43070 uso

o  Output of the unit cost estimator for the buildings sector feeds into the budget tool. The buildings sector

unit cost is expressed in USD/m? whilst the budget tool estimate is expressed in USD;

« To avoid errors, it is suggested that the user only inputs the absolute values i.e. 1, 2, 3 etc. for the various

components in the applicable areas; and

o Itis also recommended that users consider the provision guidance in making their input. It is worth noting
that these guidelines were derived based on expert experience as well as from interactions with key

stakeholders within the sector.
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5. Water Sector Unit Cost Estimator
and Budget Tool

5.1. User Interface
5.1.1. Water Sector Unit Cost Estimator

The water Sector cost estimator was developed with the Component Cost
modelling approach. This approach was adopted because a moderate
number of contracts with a reasonable number of cost drivers that reflect the
nature of the water sector in Ghana. In this approach, an exhaustive list of
project components was developed and component costs derived from the
mostly standard priced Bill of Quantities in the contract documents obtained
from sector agencies."

The water unit cost estimator has been designed to reflect the main systems Water Sector
indicative of the sector as follows:

e Conventional Town Water Systems; and
e Point Source System

The main cost drivers the analysis of the water sector identified under the above mentioned systems is shown in
the following table.

Table 5-1: Water Sector Unit Cost Drivers (Components)

Conventional Town Water Systems Point Source System
1 Number of Boreholes Number of Boreholes

2 Number of 5K Raw Water Pumping Systems Number of Hand Pumps

3 Concrete/Rockfill Dam (m) Number of Iron Removal Plant

4 Concrete/Rockfill Weir (m)

5 Impoundment Intake (m2)

6

7

Side Intake (m2)

Riser and Hydraulic Heads (No.):

(] #oomm

e #i100mm

Power Supply System (Set)

Typical System Control Office (No.)
Typical Package Treatment Plant (No.)
11 Typical Pump Control Room (No.)

12 Typical Public Standpipe (No.)

13 Typical Direct House Connection (No.)
14 Total Transmission Main, HDPE PN16 (Metres):
# 63mm

#9omm

# 110mm

# 125mm

# 160mm

# 200mm

15 Total Distribution Main, HDPE PN10 (Metres):
# 32mm

# 63mm

# 9omm

# 110mm

# 125mm

#160mm

# 200mm

[
O\OOO
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No. | Conventional Town Water Systems Point Source System
16 Elevated Conc. Storage Tanks (Cubic Meter):

* 50m3

e 100M3
e 120m3
e 150m3
e 250m3

Screen shots of the user interface for the water sector unit cost estimator are shown below with the respective
cost drivers and the window where the unit cost output is presented.

Figure 5-1: User Interface of the Water Sector Unit Cost Estimator

A B c o E F G H |
Public Water Sector
\% | Procurement UCO! Estimator & Budget Tool

Authority

Improving efficiency and Input Required

transparency in Public Procurement Output
9 Water Supply Infrastructure Unit Cost Estimator Point Source
10
fl A. Conventional Town Water Systems B. Point Source System
12
13 Cost Drivers Select Options for Project Cost Drivers Select Options for Project
14
15 Number of Boreholes 0 #ofBoreholes 0
16 Number of 5K Raw Water Pumping Systems [+] #of Hand Pumps (V]
1 Concrete/Rockfill Dam (m) 0 #lron Removal Plant 0
18 Concrete/Rockfill Weir (m) 0
19 Earth Dam (m) 0
20 Impoundment Intake (m2) 4]
21 Side Intake (m2) o
23
24 Riser & Hydraulic Heads (No.)
25 #90mm ]
26 #100mm 0
a7
25 Power Supply System(Set) 0
23 Typical System Control Office(No.) o
30 Typical Package Treatment Plant(No.) [+]
31 Typical Pump Control Room(No.) 0
32 Typical Public Standpipe(No.) 0
33 Typical Direct House Connnection(No.) (¢]
34
35 Total Transmission Main, HDPE PN16 (Meters)
36 #63mm 0
31 #90mm o
38 #110mm [+
39 #125mm o
40 #160mm 0
41 #200mm o
42 Total Distribution Main, HDPE PN10 (Meters}
43 #32mm )
44 #63mm o
45 #90mm o
46 #110mm 1]
47 #125mm o
45 #160mm ¢}
43 #200mm 0
50 Elevated Conc. Storage Tanks (Cubic Meter)
51 50m* 0
52 100m* 0
53 120m* o
54 150m* o
55 250m* 0
57 Unit Cost - UsD 0.00 UsD
58 General ltems ¢ Preliminaries - 7.5%-15%
53 Physical Contingency - 10%-15%
60 Cost Estimate - usD
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5.1.2. Water Sector Budget Tool

The water sector budget tool allows the user to include the cost of other factors that relate to the development of
the water project. The budget tool under this project was also developed based on the experience of water sector
experts as well as based on interactions with the key stakeholders in the sector in Ghana.

The pre-set elements of the buildings sector project budget tool include budget allocation for:

Project Formulation/Preparation;

Project Implementation Agency Management and Monitoring;
Technical Assistance for Implementing Agency project management;
Implementing agency sub-office(Regional Office) monitoring;
Decentralized Local Authority Management of the project;
Feasibility studies / Project Planning;

Detailed Design;

Post Contract Follow-up activities by Implementing Agency;
Potential stakeholder engagement; and

Others.

Provision was made as a guide to what proportion of the initial infrastructure cost should be allocated to the
above items. These options can be seen under the ‘Provision Guidance’ header. This enables the user to
apply some informed basis to selecting an appropriate percentage where his or her input is required under the
‘User Budget Provision’. Here, the user can enter a percentage value for any of the applicable items
provided.

The budget tool for the water sector also allows the user to enter any additional items that may not fall within
the items above set within the project budget tool for the sector. These include items such as:

e  Post Project O&M/Sustainability Monitoring/Support; and
e Project Environmental/Social Impact Support.

Below is a screenshot of the water sector budget tool.

Figure 5-2: User Interface of the Water Sector Budget Tool
Water Sector Project Budget Tool

Budget item Provision Guidance Receommended Application  User Budget Provision Amount
Infrastructure Cost

Project Formulation/Preparation 0.5%-1% Always .0

&

Project ion Agency and Monitoring 1%-3% Always

8

Technical Assi for ing Agency project 1%-3% Optional

ing agency sub-offi ional Office) monitoring 0.5%-1% Always

2

Decentralized Local Authority Management of the project 0.5%-1% Depends on Strategy
Feasibility studies / Project Planning 1%-3% Always
Detailed Design 1%6-3% Always

Post Contract Follow-up activities by Implementing Agency 0.5%-1% Optional .0

*®

Potential stakeholder engagement 0.5%-1% Optional

HHIHHHIHII

Other®: Varies Optional

Total Budget Cost - usb
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5.2. How to use the Water Sector Unit Cost Estimator

The first stage of interaction with the water unit cost estimator is to select the applicable type of water system
for the project from a drop-down menu located at the upper section of the estimator. The options for the drop-
down menu include:

¢ Conventional Town Water Supply System; and
e Point Source System.

In order to select any item from the dropdown options, move your mouse cursor to the coloured cell next to the
header ‘Water Supply Infrastructure Unit Cost Estimator’ and click on that cell. A downward pointing
arrow will appear on the right side of the cell (See Figure 5-3).

Figure 5-3: Drop-down Button Selector

Water Supply Infrastructure Unit Cost Estimator QO

A. Conventional Town Water Systems B. Point Source System

Click on the downward pointing arrow to activate the list of dropdowns. See Figure 5-4 below (Suggestion: in
order to make the dropdowns more visible you can increase the magnification/ zoom of the Excel
spreadsheet).

Figure 5-4: Activated drop down options selection (Point Source or Conventional Water System)

Water Supply Infrastructure Unit Cost Estimat

[ Point Source
Corrventional Water System J

Once the dropdown list has been activated, the user can then select the applicable option and then proceed to
input the applicable number or values for the cost drivers listed under the respective water supply system
selected from the drop-down menu. It is imperative that users enter the numbers or values for the cost drivers
that are specifically applicable to their identified project and system.

The input sections for the estimator are highlighted in Figure 5-5 as follows.
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Figure 5-5: User input sections-Water Sector Unit Cost Estimator
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Once the user enters the various values for each of the corresponding cost drivers under the selected system, the
water sector unit cost tool will report a unit cost estimate i.e. ‘Unit Cost’. After establishing a unit cost, users
must provide values for two key items namely ‘General items/Preliminaries’ and ‘Physical
Contingency’ which are calculated as percentages of the unit cost determined to arrive at the ‘Cost
estimate’. A range of values has been provided for this two items to guide users on the appropriate percentage
values to input.

Depending on the values entered in the input sections, the unit cost of the water project will change as well as
the ‘Cost estimate’ item which reflects the total cost of the water infrastructure being reviewed in the tool.
(See Figure 5-6 below)

Figure 5-6: Water Sector Unit Cost and Cost Estimate Output

Unit Cost
neral ltems / Preliminaries 7.5%- 15%
Physical Contingency 10%- 15%
Estimate uso
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5.2.1. Summary of Steps-Water Unit Cost Estimator

1. Select the option for the applicable water supply system from the drop-down menu (ie. Conventional Town
Water Supply System and Point Source System);

2. Enter the applicable values or numbers in the input required section; and

3. The Unit Cost in USD will be produced as well as the total cost estimate that will be incurred for
establishing the water infrastructure with the user selected characteristics.

Key Points to note on the use of the Water Sector Unit Cost Estimator

o Itis recommended that the tool should be used by a technical person who understands and can interpret
the content. All results and interpretations are the sole responsibility of the user;

o The contract cost data used comprise solely of project costs for various water infrastructure
projects at the award prices. It therefore expresses the unit cost of providing the water
infrastructure without consideration of any variations, extensions of time or any other
changes to the original contract awarded;

o The output of the unit cost estimator for the water sector feeds into the budget tool. The
water sector unit cost and budget tool estimate are expressed in USD;

o The output of unit cost per water infrastructure type is the calculated median value of all
relevant cost values. It does not report the average/mean cost; and

« To avoid errors, it is suggested that the user only inputs the absolute values i.e. 1, 2, 3 etc.
for the various components in the applicable areas.
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5.3. How to use the Water Sector Budget Tool

The cost estimate derived from the unit cost estimator feeds into the budget tool as the ‘Total Infrastructure
Cost’. Users are only required to provide input in the form of percentages for the 8 budget line items as
highlighted in Figure 5-7 at the ‘User Budget Provision’ column of the tool. As mentioned earlier, the
‘Provision guidance’ provided should enable the user to apply some informed basis to select an appropriate
percentage required under the ‘User Budget Provision.

The budget line items for which users would provide the input for include:

Project Formulation/Preparation;

Project Implementation Agency Management and Monitoring;
Technical Assistance for Implementing Agency project management;
Implementing agency sub-office(Regional Office) monitoring;
Decentralized Local Authority Management of the project;
Feasibility studies / Project Planning;

Detailed Design;

Post Contract Follow-up activities by Implementing Agency;
Potential stakeholder engagement; and

e  Others [User selected-Optional]

The budget tool for the water sector also allows the user to enter any additional items that may not fall within
the items above set within the project budget tool for the sector. These include items such as:

e  Post Project O&M/Sustainability Monitoring/Support; and
e Project Environmental/Social Impact Support.

This input area for the budget line item as can be seen in Figure 5-7 below.

Figure 5-7: User Input Section - Water Sector Budget Tool

Water Sector Project Budget Tool

Budget e Provision Guidance Receommaended Application  User Budget Provisien
Infrastructure Cost
Project Formulation/Preparaticn 0.5%-1% Adways
Project Implementation Agensy Managemaent and Meoaitoring 1%-3% Aways
Technical Assistance for Implementing Agency project management 1%-3% Cpticral
implemanting agency suboffice{Regional Office) monitering 0.5%-1% Abways
Decentralized Local Avthorisy Management of the project 0.5%-1% Oepends on Strate,
Feasidility studies / Project Flasning 1%-3% Adways
Detailed Design 1M-3% Abways
Post Coatract Follow-up activities Dy implemaenting Agency 0.5%-1% Opricoal
Potentiad 32akeholder angagemant 0.5%-1% Opticeat
Varles Opticeal

Once the user inputs the budget provision percentages for each of the corresponding budget line items, the
water sector budget tool will report a budget estimate i.e. “Total Budget Cost’. The total budget cost will be
derived from the outcomes of the budget line items calculated as percentages of the Total Infrastructure Cost
and added to the total infrastructure cost amount obtained from the unit cost estimator (See Figure 5-8 below).
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Figure 5-8: Water Sector Total Budget Cost Output

Water Sector Project Budget Tool

Budget item Prowiticn Guidence Kecoommanded Application  User Bodget Provivion Amount

Infratructure Cost 1,542,3%6.00
el

Peosact Formutation Preparatan O5%-IN Aaaps L B 1o N Baamat®:54239%
e

Proactinplemantation Agercy Maragemers and Monaoring N3N Nways -_ 3084792

Technical Assistance 1o implamanting Agancy $eojaCt Masagement i%.3% Oprienal

I=plementing agency sub-ofce|Regioral Ofice) menitoning O5%- 1IN ANways

Decentrahized Local Avtharity Management of (he project 05%-1% Depends on Strategy

Feasibiity studias | Project Plasnisg 1N 3% Nways

(S s

Poat Contrace Follow-up sctivities by implemanting Agency O5%-1N Opticnal

Potential statebcider angagemant O.5%- 1% Opeicnal

= ] PO —

Total Dedget Cont 1,588, 667.96 UsD

Key Points to note on the use of the Water Sector Budget Tool

o The output of the unit cost estimator for the water sector feeds into the budget tool. The water sector unit
cost and budget tool estimate are expressed in USD;;

« To avoid errors, it is suggested that the user only inputs the absolute values i.e. 1, 2, 3 etc. for the various
components in the applicable areas; and

o Itis also recommended that users consider the provision guidance in making their input. It is worth noting
that these guidelines were derived based on expert experience as well as from interactions with key
stakeholders within the sector.
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Estimator and Budget Tool




6. Power Sector Unit Cost Estimator
and Budget Tool

6.1. User Interface-Power Distribution

6.1.1. Power-Distribution Unit Cost Estimator

The Unit Cost Estimator and Budget Tools for the Power Sector due to
inherent characteristics was split into four categories namely:

Power Generation;

Power Distribution;

Power Transmission 161Kv; and
Power Sub-Transmission 33Kv. Power Sector

Similar to the water sector unit cost estimator, the unit cost estimator for

power distribution was developed using the Component Cost modelling approach. The minimal size of
contracts obtained made it necessary to adopt this approach to enable the cost drivers that are representative of
the power sector in Ghana to be determined from the available data,

As expected under this approach, an exhaustive list of project components was developed and current pricing
from the market for components was used to build a complete project cost profile based on an item-by-item
aggregation.

The main cost drivers identified from the analysis of the power distribution sector are shown in the following
table.

Table 6-1: Power Distribution Sector Unit Cost Drivers and Components

| No. Cost Driver Main Component Sub-Components (Features)

1 Wood Poles & Accessories e Intermediate Pole (IP) e 11m HT Wood Poles for (33kV)
e Light Angle Pole (LA) e 11m HT Wood Poles for (11kV)
e Section Pole (SP) e om LV Wood Poles(0.433kV)
e T-OFF
e Heavy Angle (HA)
e Terminal Pole (TP)

2 Conductors Conductor Size & Length (in Km) |e LV -4x120AAC

o LV-4x50AAC

e HT - 3x120AAC
50kVA e 11/0.433KV PMT
100kVA e 33/0.433KV PMT
200kVA

315kVA

500KkVA

500kVA (Partial Package)
500kVA (Full Package)
800kVA

800KkVA (Partial Package)
800kVA (Full Package)

3 Substation Equipment &
Accessories

Unit Cost of Infrastructure Estimator and Budget Tool-Final User Guide
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A screen shot of the user interface for power distribution sector unit cost estimator is shown in figure 6-1 with
the cost drivers and the window where the unit cost output is presented.

Figure 6-1:

User Interface of the Power Distribution Unit Cost Estimator

| I B | = 2} E
1] Public Power Sector
2 | Procurement UCO! Estimator
3 Authority Budget Tool
4 | Improving efficiency and
5 transparency in Public Procurement Input Required
6 | Output
7|
3 Power Infrastructure Unit Cost Estimator Type of Power Project: Distribution
10
11
12
1 | Cost Drivers Select Options for Project
14
15 | POLES
16
17 Wood Poles & Accessories (No 11m HT Wood Poles for (11kV) 11m HT Wood Poles for (33kV) 9m LV Wood Poles(0.433kV)
13 Intermediate Pole {IP) [+] 0 [+]
13 Light Angle Pole {LA) [+] o [+]
20 Section Pole {SP) [+] 0 [+]
21 T-OFF [+] 0 [+]
2z Heavy Angle (HA) [+] 0 [+]
23 Terminal Pole (TP} [+] o [+]
24 |
25
26 CONDUCTORS
-4 LV-4x120AAC LV - 4x50AAC HT-3x120AAC
28
23 Conductor Size & Length (Km) [+] 0 [+]
30
33|
34 SUBSTATION EQUIPMENT & ACCESSORIES {No)
35 11/0.433KV PMT 33/0.433KV PMT
36 SOkVA [+] 0
37 | 100kVA (4] [}
38 | 200kVA 0 0
33 | 315kVA 0 0
40 S00kVA [+]
4 | S00kVA (Partial Package) 0
42 S00kVA (Full Package) (¢)
43 | 800kVA 0
44 B00kVA (Partial Package) [+]
45 | B00kVA (Full Package) (4]
46
47
43 Total Infrastructure Cost (USD)
43| Contingency (USD)
S0 |
51 Grand Total USD {0.433kV LV Distribution Network)
52 ‘
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6.1.2. Power-Distribution Budget Tool

The power distribution budget tool allows the user to include the cost of other factors that relate to the
development of a power distribution project. The budget tool developed here was also based on the experience
of power sector experts as well as based on interactions with the key stakeholders in the sector in Ghana.

The identified elements of the power distribution budget tool include budget allocation for:

Project Formulation/Preparation;

Pre-Feasibility Studies (Financial Arrangements & Consultant Procurement);
Feasibility Studies (Project Planning & Preliminary Design);

Detailed Design;

Contract Administration (Including Stakeholder engagement and social enquiry);
Project Implementation Agency Management and Monitoring;

Post Contract Follow-up activities by Implementing Agency; and

Provision for Others.

Provision was made as a guide to what proportion of the initial infrastructure cost should be allocated to the
above items. These options can be seen under the ‘Provision Guidance’ header. This enables the user to
apply some informed basis to selecting an appropriate percentage where his or her input is required under the
‘User Budget Provision’. Here, the user can enter a percentage value for any of the applicable items
provided.

The budget tool for the power distribution sector also allows the user to enter any additional items that may not
fall within the items above set within the project budget tool for the sector. These include items such as:

e Land acquisition; and
¢ Environmental and Social Impact Assessment etc.

Below is a screenshot of the power distribution budget tool.

Figure 6-2: User Interface of the Power Distribution Budget Tool

1| gEwy, |Public Power Sector

2 | & Procurement UCOI Estimator

3| ) j Authority Budget Tool

4 = Improving efficiency and

s transparency in Public Procurement Input Required

6 Output

56 Power Sector (Distribution) Project Budget Tool

55

56 Budget Item Provision Guidance Application User Budget Pravizion Amount
5T

58 Infrastructure Cost

53

60 Project FormulationtPreparation 10% Always [ 0.0% |
61

62 Pre-Feasibilty Studies (Financial Arrangements & Consultant Procurement) 1% 2% Always | 00% I
63

64 Feasibility Studies (Project Planning & Preliminary Design) 1%-2% Always [ 0.0% ]
65

3 Detailed Design 2%-3% Always [ 0.0% |
67

53 Contract and social enqui 2%-5% Always [ 0.0% 1
63

0 Project ion Agency i 4%-T% Always [ 0.0% |
n

72 Post Contract Follow-up activities by Implementing Agency 1% 2% Always [ 0.0% |
3

i Frovision for Others 1%-3% Depends onStrategy [ 0.0% ]
s

%

m

% Total Budget Cost = usb

Unit Cost of Infrastructure Estimator and Budget Tool-Final User Guide
September 2017

42



6.2. How to use the Power-Distribution Unit Cost
Estimator

Essentially, the power distribution unit cost estimator only requires users to make inputs or entries for the
applicable cost drivers and components for their project. The input sections of the power distribution unit cost
estimator are highlighted in the figure below.

Figure 6-3: User Input Sections -Power Sector Distribution Unit Cost Estimator

A ® c o .
%, |Public Povear Sector

W | Procurement V00! Estimater
AMROTRY Budget Tool

7 | drproving efciency and
. Varsgaersy i AT i weesl Yout Reqwind
. Curr

) Power Infrastructure Unit Cost Estimator Type of Power Project Distribution

[ Cont Orrewrs Selact Optiors for Project

Ilm WTWaa forllikVl L1lmNTWosg 3 for 33846

" ntermadiace Pole §P)
n Ught Aagle Pole JLAL
&) Section Pete 159

2 TL5F

2 Heavy Ange (A}

2] Terminal Pole (TP)

cooooo

] Condecnar Sae & Leagth [Km) ] 0 0

24 SUBRSTATION EQUISAMENT & ACCESS

»n S0RVA 0
3 100VA ]
23 2006VA 4]
kel 31SAVA o
W SO0RVA 0
4 SO0VA [Partial Package) o]
@ SO0RVA |Full Package) ]
& SO0RVA o
[T SOORVA [Partial Package) 0
s SO0RVA [Full Package) 0
o

'

) n

Once the user enters the various values for each of the corresponding cost drivers, the power distribution unit
cost estimator reports a unit cost estimate i.e. “Total Infrastructure Cost’, ‘Contingency’ value and a
‘Grand Total’ based on the entries made. Depending on the values entered in the input sections, the unit cost
of the power distribution project will change as well as the Contingency and Grand Total values (See Figure 6-
4).
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Figure 6-4: Power Distribution Unit Cost and Cost Estimate Output

¥ S0kVA 1 1
1 100kVA 1 1
¥ 200kVA 1 1
39 315kVA 1 1
40 S00kVA 1
't SOOKVA {Partial Package) 1
42 SO0KVA (Full Package) 1
43 800kVA 1
“ S00kVA (Partial Package) 1

S00KVA (Full Package) 1

i

0

6.2.1. Summary of Steps-Power-Distribution Unit Cost Estimator

1. Enter the applicable value or number in the input required sections for the 11/0.433KV PMT or the
33/0.433KV PMT; and

2. The total infrastructure cost in USD will be produced as well as the Grand Total (0.433kV LV Distribution
Network) that will be incurred for establishing the water infrastructure with the user provided information.

Key Points to note on the use of the Power Distribution Unit Cost Estimator

o Itis recommended that the tool should be used by a technical person who understands and can interpret
the content. All results and interpretations are the sole responsibility of the user;

o The contract cost data used comprise solely of project costs for various power distribution infrastructure
projects at the award prices. It therefore expresses how much it would cost to distribute power without
consideration of any variations, extensions of time or any other changes to the original contract awarded;

e Output of unit cost estimator for power distribution feeds into the budget tool. The power
distribution infrastructure cost and budget tool estimate are expressed in USD; and

« To avoid errors, it is suggested that the user only inputs absolute values i.e. 1, 2, 3 etc. for the
various components in the applicable areas.
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6.3. How to use the Power-Distribution Budget Tool

The cost estimate derived from the unit cost estimator feeds into the budget tool as the ‘Total Infrastructure
Cost’. Users are only required to provide input in the form of percentages for the 8 budget line items as
highlighted in Figure 6-5 at the ‘User Budget Provision’ column of the tool. As mentioned earlier, the
‘Provision guidance’ provided should enable the user to apply some informed basis to select an appropriate
percentage required under the ‘User Budget Provision.

The budget line items for which users would provide the input include:

Project Formulation/Preparation;

Pre-Feasibility Studies (Financial Arrangements & Consultant Procurement);
Feasibility Studies (Project Planning & Preliminary Design);

Detailed Design;

Contract Administration (Including Stakeholder engagement and social enquiry);
Project Implementation Agency Management and Monitoring;

Post Contract Follow-up activities by Implementing Agency; and

Provision for Others.

The budget tool as mentioned earlier also allows the user to enter any additional items that may not fall within
the items above set within the project budget tool for the sector. These include items such as:

e Land acquisition; and
¢ Environmental and Social Impact Assessment etc.

Figure 6-5: User Input Section — Power Distribution Budget Tool

Power Sector (Distribution) Project Budget Tool

Pusges e Prowinien Guidance Agphi atcom Uiaw Budget Proviecn

v astructiwe Cost

Project Formulation Preparaticn 1.0M Awapr

Pre-fensitidiny Inudies Fieancul Arrargements & Coraultart Procurement) %N Awwyr

Feabtality Studias Projeit Plascing b Predamicsasy Design) %I Moy

._._,,_._,

Cetaiied Congr PL D LY Moy

Cortract Admiristration (Including Satehcider sngagement 3nd 100! engeiry M-8 Anan

Project imgiamentation Apency Management 370 Mortoring M wan

Post Coreract foflomp pitivities by Imole=enting Agercy 12N Lwon

N-I% Deperds on Serategy

Once the user inputs the budget provision percentages for each of the corresponding budget line items, the
power distribution budget tool will report a budget estimate i.e. “Total Budget Cost’. The total budget cost
will be derived from the outcomes of the budget line items calculated as percentages of the Infrastructure Cost
and added to the infrastructure cost amount obtained from the unit cost estimator (See Figure 6-6)
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Figure 6-6: Power Distribution Total Budget Cost Output

Power Sector (Distribution) Project Budget Tool

Bty vam Provems Gagina A s L Bdym Mg, PR
et tore Comt M
j—
Proieat Fvmtatats Pooposoncn 2o My T - e
Prefaa et oy lovien [Feanu Araegemee B (em s Presw erens | [ Amam I N ] man
Feanney Stusan Promct Pisersrg & Predmrary Danigrd L Jrae— [ oow 1
Owtntad Cesige R Amwi C 2.0 ]
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Projeit Ageey Ma g 1 e map | J
Poat oy it ToMOwag IV by Ighmmennag Agescy 1% 2% T [ ]
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Key Points to note on the use of the Power Distribution Budget Tool

o The output of the unit cost estimator for the power distribution feeds into the budget tool. The power
distribution unit cost and budget tool estimate are expressed in USD;

« To avoid errors, it is suggested that the user only inputs the absolute values i.e. 1, 2, 3 etc. for the various
components in the applicable areas; and

o Itis also recommended that users consider the provision guidance in making their input. It is worth noting
that these guidelines were derived based on expert experience as well as from interactions with key
stakeholders within the sector.
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6.4. User Interface- Power Transmission 161kV

The unit cost estimator for power transmission was also developed using the Component Cost modelling
approach. The main cost drivers identified from the analysis of the power transmission are shown in the

following table.

Table 6-2: Power Transmission Unit Cost Drivers (Components)

No Cost Driver Main Component Sub-Components

Transmission Bulk 161kV Power Equipment e 161/34.5kV 25/33MVA power
Supply Substation transformer complete
e 161/34.5kV 10/13MVA power
transformer complete
o 34.5kV/0.433-0.250kV, 250kVA
Auxiliary transformer complete
¢ 34.5kV/0.433-0.250kV, 250kVA
Grounding transformer complete
Circuit Breaker e 161kV Dead tank SF6 Circuit
breaker with remote & local control
(set of 3-phase) independent pole
operation type complete with
supporting structures (no)
e 34.5kV Dead tank SF6 Circuit
breaker (set of 3-phase)

Steel Structures e 161kV line gantries (Lot)

e 34.5kV Feeder structures for all
feeders (Lot)

e Steel supporting structure for all
34.5kV Equipment (Lot)

e  34.5kV Feeder structures for power
transformers (Lot)

Underground Cable 34.5kV copper underground cable
120sq.mm(3core) 3cables per phase
including termination kits( for 34.5kV
Feeder) (Lot)

34.5kV Capacitor Banks & Bus Bar | 34.5kV Bus Bar rated 1500A

Rating

2 161 kV Transmission 2x265sq.mm TOUCAN Conductor
Lines (Km)

Tower Type (no.) e Tower Type XX
e Tower Type YY
e Tower Type ZZ
e Tower Type 90 Degree Angle
e Distance from Warehouse to

Project Site (km)

3 Civil Works (Tower e Foundation in poor soil e XX Foundation

Foundation(no.)) e Foundation in good soil e YY Foundation

e Foundation in Unfractured e 77 Foundation

Rock
e Foundation in wet soil

4 Tower Extensions Basic Tower Body -5: e XX Tower Type Extension
e YY Tower Type Extension
e 7ZTower Type Extension

First Body Extension +/- 0: e XX Tower Type Extension
e YY Tower Type Extension

Unit Cost of Infrastructure Estimator and Budget Tool-Final User Guide
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No. Cost Driver | Main Component Sub-Components
o ZZTower Type Extension

Second Body Extension +5: ¢ XX Tower Type Extension
e YY Tower Type Extension
o ZZTower Type Extension

Screen shots of the user interface for power transmission unit cost estimator are shown in figure 6-7 with the
cost drivers and the window where the unit cost output is presented.

Figure 6-7: User Interface of the Power Transmission Unit Cost Estimator

& B c o E
1 Public Power Sector
2 Procurement UCOI Estimator
3 Authority Budget Tool
4 Improving efficiency and
s transparency in Public Procurement Input Required
3 Output
7
8
3 Power Infrastructure Unit Cost Estimator Type of Power Project: Transmission
10
1 Power Transmission 161kV
12
13 Cost Drivers Select Options for Project
14
15 ISSION BULK SUPPLY SUBSTATION
1
1 161kV POWER EQUIPMENT (No)
18 161/34.5kV 25/33MVA power transfomer complete o
12 161/34.5kV 10/13MVA power transfomer complete 0
20 34.5kV/0.433-0.250kV, 250kVA Auxialliary transformer complete o
21 34.5kV/0.433-0.250kV, 250kVA Grounding transformer complete o
22
23 CIRCUIT BREAKER (No)

161kV Dead tank SF6 Circuit breaker with remote & local control | set of 3-phase ) independent pole operation
24 type complete with supporting structures (no) o
25 34.5kV Dead tank SF6 Circuit breaker [ set of 3-phase ) o
26
21 STEEL STRUCTURES (No)
28 161KV line gantries (Lot} o
23 34.5kV Feeder structures for all feeders (Lot) o
30 Steel supporting structure for all 34.5kV Equipment (Lot} o
31 34.5kV Feeder structures for power transfomers (Lot} o
32
33 UNDERGROUND CABLE {m)

34.5kV copper underground cable 120sq.mm(3core) 3cables per phase including termination kits( for 34.5kV
34 Feeder) (Lot} o
35
31 34.5kV CAPACITOR BANKS & BUS BAR RATING (No)
38
39 34.5kV Bus Bar rated 15004 0
40
4
42 161 kV TRANSN N LINES
43
44 6 Lines (2x265sq.mm) TOUCAN Conductor (Km) [
45 TOTAL NUMBER OF TOWERS o
e TOWERTYPE (no.)
Iy Tower Type XX (Suspension Tower) o
48 Tower Type YY (Tension or Light Angle) o
43 Tower Type ZZ (Terminal) [
50 Tower Type 90 Degree Angle o
51 Distance from Warehouse to Project Site (km) o
52
53 1VIL WORKS {TOWER FOUNDATION{no.}} XX FOUNDATION YY FOUNDATION ZZ FOUNDATION
54 Foundation in poor soil o o o
55 Foundation in good soil ) ) o
56 Foundation in Unfractured Rock 0 0 o
57 Foundation in wet soil o o o
58
53 TOWER EXTENS! 0.) XX TOWER TYPE EXTENSION YYTOWERTYPEEXTENSION  ZZTOWER TYPE EXTENSION
60 Basic Tower Body -5 o o o
&1 First Body Extension +/-0 [ o o
62 Second Body Extension +5. 0 0 o
63
64
65
66
81
8
63
0 Grand Total L
7 Total Equipm ork)
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6.4.1. Power Transmission Budget Tool

The power transmission budget tool allows the user to include the cost of other factors that relate to the
development of a power transmission project. For the purposes of the budget tool, the factors put together
under this project were based on the experience of power sector experts as well as based on interactions with
the key stakeholders in the sector in Ghana.

The identified elements of the power transmission sector budget tool include budget allocation for:

Project Formulation/Preparation;

Pre-Feasibility Studies (Financial Arrangements & Consultant Procurement);
Feasibility Studies (Project Planning & Preliminary Design);

Detailed Design;

Preliminaries (Site Preparation, Boundary Works, Sub-Station yard surfacing);
Contract Administration (Including Stakeholder engagement and social enquiry);
Project Implementation Agency Management and Monitoring;

Post Contract Follow-up activities by Implementing Agency; and

Provision for Others.

Provision was made as guide to what proportion of the initial infrastructure cost should be allocated to the
above items. These options can be seen under the ‘Provision Guidance’ header. This enables the user to
apply some informed basis to selecting an appropriate percentage where his or her input is required under the
‘User Budget Provision’. Here, the user can enter a percentage value for any of the applicable items
provided.

The budget tool for power transmission also allows the user to enter any additional items that may not fall
within the items above set within the project budget tool for the sector. These include items such as:

e Land acquisition; and
e Environmental and Social Impact Assessment etc.

Below is a screenshot of the power transmission budget tool.

Figure 6-8: User Interface of the Power Transmission Budget Tool

Power Sector (Transmission-161kV) Project Budget Tool

Budget Item Provision Guidance Application User Budget Provision Amount

Infrastructure Cost

Project FormulationiPreparation 10% Always

Pre-Feasil inancia Consultant ) %-2% Always

Feasibility Studies (Project Planning & Preliminary Design) %-2% Always

Detailed Design 2%-5% Always

Contract i ion i d social enquir 10% Always

Project Implementation Agency Management and Manitoring %% Always

Post Contract Follow-up activities by Implementing Agency 2% Always

[ ]
[ ]
[ ]
[ ]
Preliminaries ( Site Preparation, Boundary Works, Sub-5 d surfacing) 3%-5% Always [ 0.0% ]
[ ]
[ ]
[ ]
[ ]

Provision for Others® 1%-3% Depends on Strategy
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6.5. How to use the Power Transmission Unit Cost

Estimator

The power transmission unit cost estimator only requires users to make inputs or entries for the applicable cost
drivers and components for their project. The input sections of the power distribution unit cost estimator are
highlighted in the figure below.

Figure 6-9: User Input Sections -Power Transmission Unit Cost Estimator
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Once the user enters the various values for each of the corresponding cost drivers, the power sector distribution
unit cost tool will report results for the following based on the entries made:

Sub-total: Bulk Supply Substation (USD);
Sub-total: 161kV Transmission Lines (GHS);
Contingency (10%);
Grand Total USD; and
Total Equipment Cost (161kV Transmission Network).
This is shown in Figure 6-10 as follows.
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Figure 6-10: Power Transmission Unit Cost and Cost Estimate Output

St XX TOWER TYPE EXTENSION YY TOWER TYPE EXTENSION
Basic Tower Body -5 1 o
First Body Extension +/-0 1 0
Second Body Extension 5 1 0

{
i

6.5.1. Summary of Steps-Power Transmission Unit Cost Estimator

e Enter the applicable value or number in the input required sections; and
e  Results for the following will be generated:

Sub-total: Bulk Supply Substation (USD);

Sub-total: 161kV Transmission Lines (GHS);

Contingency (10%);

Grand Total USD; and

Total Equipment Cost (161kV Transmission Network).

VVVVY

Key Points to note on the use of the Power Transmission Unit Cost Estimator

o Itis recommended that the tool should be used by a technical person who understands and can interpret
the content. All results and interpretations are the sole responsibility of the user;

o The contract cost data used comprise solely of project costs for power transmission infrastructure projects
at the award prices. It therefore expresses how much it would cost to transmit 161 kV power without
consideration of any variations, extensions of time or any other changes to the original contract awarded;

o The output of the unit cost estimator for power transmission feeds into the budget tool. The
power transmission infrastructure cost and budget tool estimate are expressed in USD; and

« To avoid errors, it is suggested that the user only inputs absolute values i.e. 1, 2, 3 etc. for the
various components in the applicable areas.
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6.6. How to use the Power Transmission Budget Tool

The cost estimate derived from the unit cost estimator i.e. Grand Total (USD) feeds into the budget tool as the
‘Infrastructure Cost’. Users are only required to provide input in the form of percentages for the 9 budget
line items as highlighted in Figure 6-11 at the ‘User Budget Provision’ column of the tool. The ‘Provision
guidance’ should enable the user to apply some informed basis to select an appropriate percentage required
under the ‘User Budget Provision.

The budget line items for which users would provide the input include:

Project Formulation/Preparation;

Pre-Feasibility Studies (Financial Arrangements & Consultant Procurement);
Feasibility Studies (Project Planning & Preliminary Design);

Detailed Design;

Preliminaries (Site Preparation, Boundary Works, Sub-Station yard surfacing);
Contract Administration (Including Stakeholder engagement and social enquiry);
Project Implementation Agency Management and Monitoring;

Post Contract Follow-up activities by Implementing Agency; and

Provision for Others.

The budget tool as mentioned earlier also allows the user to enter any additional items that may not fall within
the items above set within the project budget tool for the sector. These include items such as:

e Land acquisition; and
e Environmental and Social Impact Assessment etc.

Figure 6-11: User Input Section — Power Transmission Budget Tool
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Once the user inputs the budget provision percentages for each of the corresponding budget line items, the
power transmission budget tool will report a budget estimate i.e. “‘Total Budget Cost’. The total budget cost
will be derived from the outcomes of the budget line items calculated as percentages of the Infrastructure Cost
and added to the initial infrastructure cost amount obtained from the unit cost estimator (See Figure 6-12)
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Figure 6-12: Power Transmission Total Budget Cost Output

Powrer Sector (Transenissions161kV) Project Busdget Tool

Dodget is Pra o Noadisds
Wi astrestere Cot
Progat Foomabsoedeu wun 1
Pref sty Buder Fonod Sorgenests § Conplint Prooeenen) e
Peope i YOvp Beigx
Detatied Borgn e
P ies | oo Poag sion, Biinndary Vork 5. Bb Ui i yoed s sz NowW
Cammpn Prtutng D i ahattar gy e LY
Frops ower g wex
Past Cont it £ i v Bntay by ety Agey e
Nmml.ﬂ;--' L]
Totsl Budget Cont

s Bodd Brvmas

At

eec i m

g

D

“araN

o0

[

(X1

(T3

(153

(X

Key Points to note on the use of the Power Transmission Budget Tool

o The output of the unit cost estimator for power transmission feeds into the budget tool. The power
transmission unit cost and budget tool estimate are expressed in USD;

« To avoid errors, it is suggested that the user only inputs the absolute values i.e. 1, 2, 3 etc. for the various

components in the applicable areas; and

o Itis also recommended that users consider the provision guidance in making their input. It is worth noting
that these guidelines were derived based on expert experience as well as from interactions with key

stakeholders within the sector.
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6.7. User Interface- Power Sub-Transmission 33kV

The unit cost estimator for power sub-transmission was also developed using the Component Cost modelling
approach. The main cost drivers identified from the analysis of power sub-transmission are shown in the
following table.

Table 6-3: Power Sub-Transmission Unit Cost Drivers (Components)

No Cost Driver Main Component Sub-Components

Sub-Transmission Bulk | 33kV Indoor 3000A Double e 33kV I/D Incomer Panel, c¢/w
Supply Point Busbar Switchgear - GIS 2000A CB, VTs &
1000/2000/5/5/5A

e 133kV I/D Feeder Panel, c/w 1250A
CB, VTs & 600/1200/5/5A

e 33kV Auxiliary Transformer
Cubicle equipped with Fuse/Switch

e 33kV 3000A Busbar Sectionaliser

Panel
11kV Indoor Switchgear - 2000A o 11kV I/D Feeder Cubicle C/W 630A
Busbar Rating- GIS CB, Overcurrent and Earthfault

Relays, Metering CTs, Reclosing
Relays and Sensitive Earthfault
Relays, Earth Switch, Instanteneous
and Max. Demand Ammeter, KWhr
and KVAhr Meter

¢ 11kV I/D Bus Coupler C/W 2000A
CB, Protection and Metering CTs
and Relays

e 11kV Auxiliary transformer Cubicle
equipped with Fuse/Switch

Power Transformer, OLTC Panel & | ¢« 30/39 MVA ONAN/ONAF 33/11KV

NGRs Power Transformer

e 11kV Neutral Earth Resistor,
Isolator & 800/5A Current

Transformer
100kVA, 400/230V 50Hz Standby | ¢  100kVA, 400/230V 50Hz Standby
Generator Generator ¢/w Manual changeover

between the two (2) station service
transformers and the Generator
(no.)
e 200kVA Auxiliary Transformer
33kV/400V/230V (no.)
e LV AC Distribution Board (no.)
Provision of Scada Facility Central Event Monitoring and
Evaluation system, Remote Terminal
Unit (RTU) Micom C264 Complete with
radio and wire all SCADA alarm and
signal command points in individual
control panels to RTU (Complete with
all accessories to make functional)
Civil Works & Earth Grid e 50 Sq. mm. Copper Earth Grid for
land area Xm by Xm
e All relevant civil works associated
with the substation work (Lot)
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No. Cost Driver

| Main Component
Power & Control Cables

Sub-Components

1x500sq.mm XLPE(33kV) Copper
Cable for the connection of GRIDCo
Transformers to the 33kV Incomer
Cubicle (m)

1x500sq.mm XLPE(11kV) Copper
Cable for the connection of the
Power Transformers to the 11kV
Transformer Cubicle (m)

2 Primary Sub-Station
(Indoor & Outdoor)

33kV Indoor 2000A Single Busbar
Switchgear - GIS

33kV I/D Feeder Panel, ¢/w 1250A
CB, VTs & 600/1200/5/5A 2-Core
CTs

33kV I/D Busbar Coupler Cubicle
¢/w 2000A CB & 1000/2000/5/5A
2-core CTs

11kV Indoor Switchgear - 2000A
Busbar Rating- GIS

11kV I/D Feeder Cubicle C/W 630A
CB, Overcurrent and Earthfault
Relays, Metering CTs, Reclosing
Relays and Sensitive Earthfault
Relays, Earth Switch

1kV I/D Transformer Cubicle, C/W
2000A CB, Overcurrent and
Earthfault Relays. Differential and
Metering

11kV Auxiliary transformer Cubicle
equipped with Fuse and the
switchgear should be SCADA ready
11kV I/D Sectionalising Cubicle
C/W 2000A CB, Protection and
Metering CTs and Relays: the
isolators should be motorised and
the switchgear should be SCADA
ready

33kV Outdoor Incomer/Feeder
Bay

33kV O/D 1250A Circuit Breaker
c¢/w Support Structures

3kV O/D CT (600/300/5/5A) c/w
Metallic Support Structure for the
outgoing feeders

33kV Outdoor Transformer Bay

33kV O/D 1250A Circuit Breaker ¢/w
Support Structures

Power Transformer, OLTC Panel &
NGRs

20/26 MVA ONAN/ONAF 33/11kV
Power Transformer with indoor
busings

10/13 MVA ONAN/ONAF 33/11kV
Power Transformer with indoor
busings

5MVA ONAN/ONAF 33/11kV
Power Transformer with indoor
busings

2.5MVA ONAN/ONAF 33/11kV
Power Transformer with indoor
busings

Auxiliary Power Supply Equipment
(DC &AQ)

100kVA Auxiliary Transformer
11kV/400V/220V for indoor stations
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No. Cost Driver

| Main Component
Power & Control Cables

Sub-Components

1x500sq.mm XLPE(33kV) Copper
Cable for the connection of the
Power Transformers to the 33kV
Transformer Cubicle (1 run/phase)
1x300sq.mm XLPE(11kV) Copper
Cable for the connection of the
Power Transformers to the 11kV
Transformer Cubicle (3
runs/phase) (m)

4 x 95sq.mm XLPE (LV) Al Cable
for connection between auxiliary
transformer and LV AC
Distribution Board (m)

Civil Works & Earth Grid

150 Sq. mm. Copper Earth Grid for
Xm by Xm

Foundation of lighting structure or
lightning mast (no)

3 Tower Construction

Distance

Distance from Warehouse to
Project Site (km)
Rocky Excavation (Number)

Tower Lines (Distance covered in
kilometers)

Tower Type SS

Tower Type AC

Tower Type DE

Tower Type 90 degree angle

Civil Works (Tower Foundation):
eSS Double (400sq.mm AAC)
e AC Double (400sq.mm AAC)
e 90 Degree Angle

e DE Double (400sq.mm AAC)

Poor/wet Soil
Submerged

4 33kV Network
Underground

Route Details (in metres):
Feeder 1

Road (Asphalt (R(A))

Road (Butimen)

Road (pavement)

Road (normal ground) R(NG)
Pavement (P)

Concrete {C}

Entrances (pavement)

Entrances (normal ground) E(NG)
Entrances (concrete) E{C}
Entrances (Bitumen)

Entrances (Tiles)

Grassed Surfaces

Tiled Surfaces

Normal Ground (NG)

Number of Underground Circuits in
same trench (of 3 cables per cct)
4-inch thrust boring (m)

6-inch thrust boring (m)

Number of thrust boring locations
Excavation and reinstatement in
rocky ground (m)

Number of Indoor Termination for
1x 630sq.mm XLPE
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No. Cost Driver

| Main Component

Sub-Components

Number of Outdoor Termination
for 1 x 630sq.mm XLPE

Number of joint

Cable Truss (m)

5 11kV Network
Underground

No Of UG Circuits to be created

Double circuit trench (11kV)
Single circuit trench (11kV)

Underground Cable Portion:
Feeder 1

LENGTH (m): 1X240Al

LENGTH (m): 3X185Al

Number of Underground Circuits in
same trench

4-inch thrust boring (m)

6-inch thrust boring (m)

Number of thrust boring locations
Pavement Block Surfaces (m )
Concrete Surfaces (m)

Grassed Surfaces (m)

Number of entrances to cross
Number of joints for 1x240mm2Al
Number of joints for 3x185mm2Al
Number of EOS per set

Number of EFS per set

Cable Truss (m)

Number of Outdoor Terminations
for 1x240mm2Al

Number of Indoor Terminations for
1x240mm2Al

Number of Outdoor Terminations
for 3 x 185mmz2 Al

Number of Indoor Terminations for
3x185mm2Al

Screen shots of the user interface for power transmission sector unit cost estimator are shown in figure 6-13

with the cost drivers and the window where the unit cost output is presented.
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Figure 6-13: User Interface of the Power Sub-Transmission Unit Cost Estimator

B | S0 o
Public Power Sector
Procurement UCOI Estimator
Authority Budget Tool
Improving efficiency and
transparency in Public Procurement Input Required
Output
9| Power Infrastructure Unit Cost Estimator Type of Power Project: Sub-Transmission
10|
" Power Sub-transmission 33kV
12
13 Cost Drivers Select Options for Project
14
15 SUB-TRANSMISSION BULK SUPPLY POINT
:? | 33kV Indoor 3000A Double Busbar Switchgear - GIS (No)
1 | 33kV I/D Incomer Panel, c/w 2000A CB, VTs & 1000/2000/5/5/5A 0
13 | 33kV I/D Feeder Panel, c/w 1250A CB, VTs & 600/1200/5/5A 0
20| 33kV Auxilliary Transformer Cubicle equipped with Fuse/Switch 0
2t | 33kV 3000A Busbar Sectionaliser Panel 0
22
23 11kV Indoor Switchgear - 2000A Busbar Rating- GIS {No)
11kV /D Feeder Cubicle C/W 630A CB, Overcurrent and Earthfault Relays, Metering CTs, Reclosing Relays and
24 | Sensitive Earthfault Relays, Earth Switch, | and Max. D d A -, KWhr and KVAhr Meter 0
25 | 11kV /D Bus Coupler C/W 2000A CB, Protection and Metering CTs and Relays 0
26 | 11KV Auxilliary transformer Cubicle equipped with Fuse/Switch o
a1
2 | Power Transformer, OLTC Panel & NGRs {No}
23| 30/35 MVA ONAN/ONAF 33/11KV Power Transformer 0
30| 11kV Neutral Earth Resistor, Isolator & 800/5A Current Transformer 0
3
52| 100kVA, 400/230V 50Hz Standby Generator (o)
100kVA, 400/230V 50Hz Standby Generator ¢/w Manual changover between the two (2) station service
33| transformers and the Generator (no.) L]
34 | 200kVA Auxiliary Transformer 33kV/400V/230V (no.) 0
35 | LV AC Distribution Board (no.) 0
37 | Provision of SCADA Facility (No)
Central Event Monitoring and Evaluation system, Remote Terminal Unit (RTU) Micom C264 Complete with radio
and wire all SCADA zalarm and signal command points in individual control panels to RTU [Complete with all
38 | accessories to make functional) L]
33 |
40| Civil Works & Earth Grid {No)
4 50 Sg. mm. Copper Earth Grid for Iand area Xm by Xm ]
42| All relevant civil works associated with the substation work (Lot) ]
43 |
44| Power & Control Cables [No)
45 | (m) [1}
1x500sq.mm XLPE(11kV) Copper Cable for the connection of the Power Transformers to the 11kV Transformer
46 | Cubicle {m) 0
47 |
43
43 |
50 PRIMARY SUB-STATION (INDOOR & OUTDOOR)
Bl
52 33kV Indoor 2000A Single Busbar Switchgear - GIS {No)
53 | 33kV I/D Feeder Panel, c/w 1250A CB, VTs & 600/1200/5/5A 2-Core CTs 0
54 | 33kV |/D Busbar Coupler Cubicle c/w 2000A CB & 1000/2000/5/5A 2-core CTs 0
55
56 11kV Indoor Switchgear - 2000A Busbar Rating- GIS (No)
11kV /D Feeder Cubicle C/W 630A CB, Overcurrent and Earthfault Relays, Metering CTs, Reclosing Relays and
57 | Sensitive Earthfault Relays, Earth Switch 1]
58 | 1kV /D Transformer Cubicle, C/W 2000A CB, Overcurrent and Earthfault Relays. Differential and Metering 0
59 | 11kV Auxilliary transformer Cubicle equipped with Fuse and the switchgear should be SCADA ready ]
11kV /D Sectionzlising Cubicle C/W 2000A CB, Protection and Metering CTs and Relays: the isolators should be
60 | motorised and the switchgear should be SCADA ready 0
61
62| 33kV Outdoor Incomer/Feeder Bay (No)
63 | 33kV O/D 1250A Circuit Breaker c/w Support Structures [}
64 | 3kV O/D CT (800/300/5/5A) c/w Metallic Support Structure for the outgoing feeders 0
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62| 33kV Outdoor Incomer/Feeder Bay (No)

63 | 33kV O/D 1250A Circuit Breaker c¢/w Support Structures o
64 | 3kV O/D CT (600/300/5/5A) c/w Metallic Support Structure for the outgoing feeders 0
65 |
66 | 33kV Outdoor Transformer Bay (No}
67 | 33kV O/D 1250A Circuit Breaker c/w Support Structures o
63 |
69 | Power Transformer, OLTC Panel & NGRs (No)
70 | 20/26 MVA ONAN/ONAF 33/11kV Power Transformer with indoor busings 1}
M| 10/13 MVA ONAN/ONAF 33/11kV Power Transformer with indoor busings 1}
72 SMVA ONAN/ONAF 33/11kV Power Transformer with indoor busings [
3| 2.5MVA ONAN/ONAF 33/11kV Power Transformer with indoor busings ]
74|
75 | Auxiliary Power Supply Equipment {DC &AC) (No}
7 | 100kVA Auxiliary Transformer 11kV/400V/220V for indoor stations o
|
78 |
739 | Power & Control Cables (m)
1x500sq.mm XLPE(33kV) Copper Cable for the connection of the Power Transformers to the 33kV Transformer
80| Cubicle (1 run/phase) [}
| 1x300sq.mm XLPE{11kV) Copper Cable for the connection of the Power Transformers to the 11kV Transformer

8 | Cubicle (3 runs/phase) (m) 0
82| 4 x95sq.mm XLPE (LV) Al Cable for connection between auxilliary transformer and LV AC Distribution Board (m) 0
83|
a4 | Civil Works & Earth Grid {m2)
85 | 150 Sq. mm. Copper Earth Grid for Xm by Xm
86 | Foundation of lighting structure or lightning mast (no) [
a7 |

89| TOWER CONSTRUCTION

30

3| Distance From Warehouse.

92| Distance from Warehouse to Project Site (km) 0

33

34|

35 | Double Circuit Tower Lines (km)

36 | Tower Type SS (0%-3%) - 400sq.mm AAC 0

ar Tower Type AC (3°- 60%) - 400sq.mm AAC 0

33 Tower Type DE (30°- 60°) - 400sq.mm AAC 0

33 Tower Type 90° - 400s5q.mm AAC 0

100

101 |

102 | Civil Works (Tower Foundation) {No) Poorjwet Soil Submerged
103 | Tower Type SS [0°-37) ] 0
104 | Tower Type AC [3°-60°) 0 0
105 | Tower Type 90° 0 o
106 | Tower Type DE (30°-60°) 0 0
107

108 | Rocky Excavation (Number) 0

109

fio | 33kV NETWORK UNDERGROUND

1t

fiz | ROUTE DETAILS (in metres) FEEDER 1

13 Gutter (G) 0

14 | Gutter Cable Truss (G) 0

15 | Road (Asphalt (R[A)) 0

116 | Road (Butimen) 0

1" Road (pavement) 0

113 | Road (normal ground) R(NG) o

13 | Pavement [P) 0

120 | Concrete {C} 0

121 Entrances (pavement) 0

122 | Entrances (normal ground) E(NG) 0

123 | Entrances {concrete) E{C} 0
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124
125
126
127
128
129
130
131

132
133
134
135
136
137
138
133
140
141

1“2
143
144
145
146
147
148
143
150
151

152
153
154
155

156

157

158
153
160
161

162
163
164
165
166
167
163
163
170
1

172
173
174
175
176
177
18
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Entrances (Bitumen)
Entrances (Tiles)
Grassed Surfaces
Tiled Surfaces
Normal Ground [NG)

Number of Underground Circuits in same trench [of 3 cables per cct)
4-inch thrust boring (m)

&-inch thrust boring (m)

Number of thrust boring locations

Excavation and reinstatement in rocky ground (m)

Number of Indoor Termination for 1 x 630sq.mm XLPE

Number of Outdoor Termination for 1 x 630sq.mm XLPE

Number of joint

Cable Truss (m)

11kV NETWORK UNDERGROUND

UNDERGROUND {UG) CIRCUITS TO BE CREATED (No)
Double circuit trench {11kV)
Single circuit trench (11kV)

UNDERGROUND CABLE PORTION
LENGTH (m}): 1X240Al

LENGTH (m}): 3X185Al

Number of Underground Circuits in same trench
4-inch thrust boring (m)

6-inch thrust boring (m)

Number of thrust boring locations
Pavement Block Surfaces (m )
Concrete Surfaces (m)

Grassed Surfaces (m)

Number of entrances to cross

Number of joints for 1x240mm°>Al

Number of joints for 3x185mm°Al

Number of EOS per set

Number of EFS per set

Cable Truss (m)

Number of Outdoor Terminations for 1x240mm°Al
Number of Indoor Terminations for 1x240mmAl
Number of Outdoor Terminations for 3 x 185mm° Al
Number of Indoor Terminationsfor 3x185mm*Al

Sub-total: Bulk Supply Point

Sub-total: Primary Sub-station Indoor & Outdoor
Sub-total: Tower Construction

Sub-total: 33kV Network Underground
Sub-total: 11kV Network Underground

Contingency (10%)

Grand Total USD {33kV Sub-Transmission Network)

o o 0o o o000 o

oo oo o

oo o000 o0 oo

NUMBER

FEEDER 1

o000 oo oo

uspb
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6.7.1. Power Sub-Transmission Budget Tool

The power sub-transmission budget tool allows the user to include the cost of other factors that relate to the
development of a power sub-transmission infrastructure project. The budget tool here was also developed based
on the experience of power sector experts as well as based on interactions with the key stakeholders in the
sector in Ghana.

The identified elements of the buildings sector project budget tool include budget allocation for:

Project Formulation/Preparation;

Pre-Feasibility Studies (Financial Arrangements & Consultant Procurement);
Feasibility Studies (Project Planning & Preliminary Design);

Preliminaries (Site Preparation, Boundary Works, Sub-Station yard surfacing);
Detailed Design;

Contract Administration (Including Stakeholder engagement and social enquiry);
Project Implementation Agency Management and Monitoring;

Post Contract Follow-up activities by Implementing Agency; and

e Provision for Others.

Provision was made as a guide to what proportion of the initial infrastructure cost should be allocated to the
above items. These options can be seen under the ‘Provision Guidance’ header. This enables the user to
apply some informed basis to selecting an appropriate percentage where his or her input is required under the
‘User Budget Provision’. Here, the user can enter a percentage value for any of the applicable items
provided.

The budget tool for the power sub-transmission sector also allows the user to enter any additional items that
may not fall within the items above set within the project budget tool for the sector. These include items such
as:

e Land acquisition; and
e Environmental and Social Impact Assessment etc.

Below is a screenshot of the power transmission budget tool.

Figure 6-14: User Interface of the Power Sub-Transmission Budget Tool

Power Sector (Sub-transmission-33kV) Project Budget Tool

Budget Item Provision Guidance Application User Budget Provision Amount

Infrastructure Cost

Project Formulation/Preparation 10% Always

Pre-Feasibility Studies (Financi Consultant 14 2% Always

Feasibiity Studies (Project Planning & Preliminary Design) 1%-2% Always

ies ( Site Preparation, Boundary Works, Sub-Station yard surfacing) 2%-5% Always

Contract i i i 10% Always

P i %% Always

Post Contract Follow-up activities by Implementing Agency 1%-2% Always

[ ]
[ ]
[ ]
[ ]
Detailed Design 3%-5% Always [ 0.0% ]
[ ]
[ ]
[ ]
[ ]

Provision for Others %-3% Depends on Strategy

Total Budget Cost

Unit Cost of Infrastructure Estimator and Budget Tool-Final User Guide
September 2017

61



6.8. How to use the Power Sub-Transmission Unit Cost

Estimator

The power sub-transmission unit cost estimator only requires users to make inputs or entries for the applicable
cost drivers and components for their project. The input sections of the power distribution unit cost estimator
are highlighted in the figure below.

Figure 6-15: User Input Sections -Power Sub-Transmission Unit Cost Estimator

Irproving etciracy and
ranparency v Pt Progurement

Power Infrastructure Unit Cost Estimator

Cost Drivers
SUB-TRANSMISSION BULK SUPPLY POINT

33KV Indoor 3000A Dowble Busbar Switchgear - GIS (No)

33V /D Incomer Panel, ¢/w 20004 C8, VTs & 1000/2000/5/5/5A
33kV |/D Feeder Panel, ¢/w 1250ACB, VTs & 600/1200/5/SA
33kV Auniiiary Transformer Cubicie equipped with Fuse/Switch
33KV 30004 Busbar Sectionaliser Panel

11kV Indoor Switchgear - 2000A Busbar Rating- GIS [No)

11kV /O Feeder Cubicle C/\W 630ACB, Overcurrent and Earthfacit Relays, Matering CTs, Reclosing Relays and
Sensitive Earthfault Relays, Earth Switch, Instanteneous and Max. Demand Ammeter, KWhe and KVART Meter
11kV 1/ Bus Coupler C/W 20004 C8, Protection and Metering CTs and Relays

11kV Auxilliary transformer Cubicle equipped with Fuse/Switch

Power Transformer, OLTC Panel & NGRs (No)
30/39 MVA ONAN/ONAF 33/11KV Power Transformer
11kV Neutral Earth Resistor, Isolator & 800/SA Current Transformer

100kVA, 200/230V 504z Standby Generator (No)

100kVA, 400/230V SOM:z Standby Generator ¢/w Manual changover between the two (2] station service
transk s and the G 3

2006VA Auxiliary Transformer 336V/400V/230V (no.)

LV AL Distribution Board [no.)
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c o
Power Sector

UCO! Estimator

Budget Tool

nget Requited
Ourpant

Type of Power Project: Sub-Transmission

Select Options for Project
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Provision of SCADA Facility [No)

Caentral Event Monitoring and Evaluati ¥ , R Terminal Unit (RTU) Micom C264 Complete with radic
and wire all SCADA alarm and signal command points in individual control panels to RTU (Complete with all

accessories to make functional)

Civil Works & Earth Grid (No)
S0 Sq. mm. Copper Earth Grid for land area Xm by Xm
All relevant civil works associated with the substation work (Lot)

Power & Control Cables (No)
(m)

1x50035q.mm XLPE(11kV]) Copper Cable for the connection of the Power Transformaers to the 11kV Transformer

Cubicle {m)

PRIMARY SUB-STATION [(INDOOR & OUTDOOR)

33kV Indoor 2000A Single Busbar Switchgear - GIS (No)
33KV I/D Feeder Panel, c/w 12504 C8, VTs & 600/1200/5/5A 2-Core CTs
33kV 1/D Busbar Coupler Cubicle ¢/w 20004 CB & 1000/2000/S/SA 2-core CTs

11KV Indoor Switchgear - 2000A Busbar Rating- GIS (No)

11kV1/D Feeder Cubicle C/W 6304 CB, Overcurrent and Earthfault Relays, Metering CTs, Reclosing Relays and

Sensitive Earthfault Relays, Earth Switch
1KV 1/D Transformer Cubicle, C/W 2000A CB, Overcurrent and Earthfault Relays. Differential and Metering
11KV Auxilliary transf Cubicle equipped with Fuse and tha switchgear should be SCADA ready

11KV 1/0 Sectionalising Cubicle C/\V 2000A CB, Protection and Metering CTs and Relays: the isolators should be

motorised and the switchgear should be SCADA ready

33kV Outdoor Incomer/Feeder Bay (No)
33kV O/D 1250A Circuit Breaker ¢/w Support Structures
3kV 0/D CT{600/200/5/5A) c/w Matallic Support Structure for the outgoing feaders

33kV Outdoor Incomer/Feeder Bay (No)
33kV O/D 1250A Circuit B <fwSupport §
3%V O/D CT (600/200/5/5A) c/w Metallic Support Structure for the outgoing feeders

33kV Outdoor Transformer Bay (No)
33kV O/D 12504 Circuit Breaker c/w Support Structures

Power Transformer, OLTC Panel & NGRs (No)

20/26 MVA ONAN/ONAF 33/11kV Power Transformer with indoor busings
10/13 MVA ONAN/ONAF 33/11kV Power Transformer with indoor busings
SMVA ONAN/ONAF 33/11kV Power Transformer with indoor busings
2.5MVA ONAN/ONAF 33/11kV Power Transformar with indoor busings

Auxiliary Power Supply Equipment (OC &AC) (No)

100kVA Auxiliary Transformer 11kV/400V/220V for indoor stations

Power & Control Cables (m)

1x500sq.mm XLPE(33kV) Copper Cable for the connection of the Power Transformers to the 33kV Transformer
Cubicle (1 run/phase)

1x3003q.mm XLPE(11kV] Copper Cable for the connection of the Power Transformars to the 11KV Transfoemaer
Cubicle (3 runs/phase) (m)

& x 95sq.mm XLPE (LV) Al Cable for connection between auxilliary transformer and LV AC Distribution Board (m)

Civil Works & Earth Grid (m2)
150 5q. mm. Coppar Earth Grid for Xm by Xm
Foundation of lighting structure or lightning mast (no)
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TOWER CONSTRUCTION

Distance From Warehouse.
Distance from Warehouse 1o Project Site fum)

Dowble Circwit Tower Lines (km)

Towar Type 55 {0%-3") - 4003 mm AAC
Tower Type AC [3'- 60"} - 4003q mm AAC
Tower Type DE {30 60"} - 4003q. mm AAC
Tower Type 90" - 40039 mm ASC

Civill Works (Tower Foundation) (No)
Tower Type 55 §0%.3%)

Tower Type AC (3%- 60%)

Tower Type 50°

Tower Type DE (30%- 60)

Rocky Excavation (Number)
330V NETWORK UNDERGROUND

ROUTE DETAILS [in metres)
Guater (0)

Guzar Catle Truss (G)
Road {Asphalz (RIA))

Road (Butimen)

Road (pavement)

Road {normal ground) RING)
Pavemens (P}

Concrete (€}

Entrances (pavement)
Entrancas (noemal ground) EING)
Entrances {concrete) EC)

Ertracces REzerren)
Estrarces [Miles)
Grassediurtaces
Thed Zurfaces
Noormel Croand Ne)

Nerrbar of Urdergrouss Crouss in 2ame trensh jof 3 cablez parcct)
Sednoh theaat boriag Im)

SN theest Doring )
Nurrber of thrast baring locaticea

- 0 recky ground (m)
Nttt o 10 g0a¢ Termenation for 3 » 62053 rwn XLPE
Nerrbar of for 1 x G302g reee JLPT
Nurrbar of joiet
Calnte Touss bv)

1LY RETIWONK UNDERONOUND

Double oraut crench (1244
Sogle chicait rareh [114V)

CABLE
LENGTH b 1x2400)
LENGTH jmk 3X2ESA
Nurrber of Urdergprousd Crouts In 3sme trench
Sn0n Thvast bosing )
C-inch thews: bacdag jm)
Narrbaer of thruat boring locetises
Pavemart o0 Sutates im )
Concrete Surtaces jm)
Trsased Surtsces im)
Nurrbeat of enlrances 10 Criss

Nambar of jness S I 40ma’

Namdar of joires Sor SelSSmm Al

Namercf ICS serze:

Nemer of IF5 per st

Cotte Treasim)

Namder of Oundsce Termeinations for 1240 "4l
Namser of s Teomarasont foe 1x240ven’Al
Wurider of Bndece Terrs mations foe S5 185vee' &
Namderof ndose Tarrinasionafsr Ja18Semn Al

Conesegeocy (10W)

Graod Tote USD- I35 Seb-Transrr trion Metware)

909000009000
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Once the user enters the various values for each of the corresponding cost drivers, the power sub-transmission
unit cost tool will automatically generate results for the following based on the entries made:

Sub-total: Bulk Supply Point;

Sub-total: Primary Sub-station Indoor & Outdoor;
Sub-total: Tower Construction;

Sub-total: 33kV Network Underground;
Sub-total: 11kV Network Underground;
Contingency (10%);

Grand Total (GHS); and

Grand Total USD.

This is shown in figure 6-16 below.

Figure 6-16: Power Sub-Transmission Unit Cost and Cost Estimate Output

6.8.1. Summary of Steps-Power Sub-Transmission Unit Cost Estimator

1.

Enter the applicable value or number in the input required sections; and
The following results will be generated:

Sub-total: Bulk Supply Point;

Sub-total: Primary Sub-station Indoor & Outdoor;

Sub-total: Tower Construction;

Sub-total: 33kV Network Underground;

Sub-total: 11kV Network Underground;

Contingency (10%);

Grand Total (GHS); and

Grand Total USD.

Key Points to note on the use of the Power Sub-Transmission Unit Cost Estimator

It is recommended that the tool should be used by a technical person who understands and can interpret
the content. All results and interpretations are the sole responsibility of the user;

The contract cost data used comprise solely of project costs for various power sub-transmission
infrastructure projects at the award prices. It therefore expresses how much it would cost for the
transmission of 33kV power without consideration of any variations, extensions of time or any other
changes to the original contract awarded;

Unit Cost of Infrastructure Estimator and Budget Tool-Final User Guide
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o The output of the unit cost estimator for power sub-transmission feeds into the budget tool. The
power sub-transmission infrastructure cost and budget tool estimate are expressed in USD; and

o To avoid errors, it is suggested that the user only inputs absolute values i.e. 1, 2, 3 etc. for the
various components in the applicable areas.
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6.9. How to use the Power Sub-Transmission Budget Tool

The cost estimate derived from the unit cost estimator i.e. Grand Total (USD) feeds into the budget tool as the
‘Infrastructure Cost’. Users are only required to provide input in the form of percentages for the 9 budget
line items as shown in Figure 6-17 at the ‘User Budget Provision’ column of the tool. The ‘Provision
guidance’ should enable the user to apply some informed basis to select an appropriate percentage required
under the ‘User Budget Provision.

The budget line items for which users would provide the input include:

Project Formulation/Preparation;

Pre-Feasibility Studies (Financial Arrangements & Consultant Procurement);
Feasibility Studies (Project Planning & Preliminary Design);

Preliminaries (Site Preparation, Boundary Works, Sub-Station yard surfacing);
Detailed Design;

Contract Administration (Including Stakeholder engagement and social enquiry);
Project Implementation Agency Management and Monitoring;

Post Contract Follow-up activities by Implementing Agency; and

Provision for Others.

The budget tool as mentioned earlier also allows the user to enter any additional items that may not fall within
the items above set within the project budget tool for the sector. These include items such as:

e Land acquisition; and
e Environmental and Social Impact Assessment etc.

Figure 6-17: User Input Section — Power Sub-Transmission Budget Tool

Power Sector (Sub-transmission-33kV) Project Budget Tool

Uudget Rem Frovesion GaMence Appheation Vawr overion
rastresture Cost
Prowet Formdaiond e u eon ™ Avagt [ G ]
ProF eapbiiny Souses (Fosniad An wpemants b Conaiant Procueress) B ax Avags [_H+
7 eardiiny Srades Promet Piaving b Prelenary Oesign] e Fovags R e B
Probnaniies | Sie Propa sion, Bourvieny Vork £ S5 wion yud sut sing) DS Nvags ] & ]
Ostaled Dotign ™0 vagt [ oo =
Cdt 18 Dedmaress s (Wechairn) 52 1h whhien ¢1jaermard wiad 00 otvpiry] e Anvags 1 ™
Promt Igleract e Aeccs Mararect sdMoreormg ™ A 1 8RN ]
P Conn it Fadine o siniins 1y Ingienanion A ® Aoy | (e ]
o Owpondzon Sewegy | o

Once the user inputs the budget provision percentages for each of the corresponding budget line items, the
power sub-transmission budget tool will report a budget estimate i.e. “Total Budget Cost’. The total budget
cost will be derived from the outcomes of the budget line items calculated as percentages of the Infrastructure
Cost and added to the initial infrastructure cost amount obtained from the unit cost estimator (See Figure 6-18)
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Figure 6-18: Power Sub-Transmission Total Budget Cost Output
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Key Points to note on the use of the Power Sub-Transmission Budget Tool

o The output of the unit cost estimator for power sub-transmission feeds into the budget tool. The power sub-
transmission unit cost and budget tool estimate are expressed in USD;

« To avoid errors, it is suggested that the user only inputs the absolute values i.e. 1, 2, 3 etc. for the various
components in the applicable areas; and

o Itis also recommended that users consider the provision guidance in making their input. It is worth noting
that these guidelines were derived based on expert experience as well as from interactions with key
stakeholders within the sector
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6.10. User Interface- Power Generation

The unit cost estimator for power generation was developed based on the types of generation currently existent
in the power sector. This is mainly made up of the following:

Solar;

Hydro;

Thermal — Combine Cycle Plants; and
Thermal — Gas Combustion Turbine

A screen shot of the user interface for the power generation unit cost estimator is shown in figure 6-19 with the
cost drivers and the window where the unit cost output is presented.

Figure 6-19: User Interface of the Power Generation Unit Cost Estimator

A B c i} E

1 Public Power Sector

2 % | Procurement UCOI Estimator

3 Authority Budget Tool

4 Improving efficiency and

S transparency in Public Procurement Input Required

] Output

=

8

] Power Infrastructure Unit Cost Estimator Type of Power Project: Generation

10

1l

2

13 Cost Drivers Select Options for Project

17 Type of Generation Capacity (MW) Unit Cost (US$/MW) Total Installed Cost (US$)
18 Solar 0 21821 0.00
19 Hydro 0 2,465,324 0.00
20 Thermal -Combine cycle plants 0 1474,413 0.00
21 Thermal - Gas Combustion turbine 0 1,250,677 0.00
2

23 Contingency (10%)

24

25 Grand Total USD
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6.10.1. Power Generation Budget Tool

The power generation budget tool allows the user to include the cost of other factors that relate to the
development of a power generation infrastructure project. Similar to the other budget tools, the budget tool for
power generation was developed based on the experience of power sector experts as well as based on
interactions with the key stakeholders in the sector in Ghana.

The identified elements of the buildings sector project budget tool include budget allocation for:

Project Formulation/Preparation;

Pre-Feasibility Studies (Financial Arrangements & Consultant Procurement);
Feasibility Studies (Project Planning & Preliminary Design);

Preliminaries (Site Preparation, Boundary Works, Sub-Station yard surfacing);
Detailed Design;

Contract Administration (Including Stakeholder engagement and social enquiry);
Project Implementation Agency Management and Monitoring;

Post Contract Follow-up activities by Implementing Agency; and

Provision for Others.

Provision was made as a guide to what proportion of the initial infrastructure cost should be allocated to the
above items. These options can be seen under the ‘Provision Guidance’ header. This enables the user to
apply some informed basis to selecting an appropriate percentage where his or her input is required under the
‘User Budget Provision’. Here, the user can enter a percentage value for any of the applicable items
provided.

The budget tool for the power generation sector also allows the user to enter any additional items that may not
fall within the items above set within the project budget tool for the sector. These include items such as:

e Land acquisition; and
e Environmental and Social Impact Assessment etc.

Below is a screenshot of the power generation budget tool.

Figure 6-20: User Interface of the Power Generation Unit Cost Estimator

Power Sector (Generation) Project Budget Tool

Budget Item Provision Guidance Application User Budget Provizion Amount

Infrastructure Cost

Project Formulation/Preparation 10% Always

Pre-Feasibility (Financi: Consultant 2% Always

Feasibility Studies (Project Planning & Preliminary Design) 2% Always

Detailed Design 2%-5% Always 0.0%

Contract Administrati i d social enqui 10% Always

0.0%

Project Implementation Agency Management and Monitoring %% Always 0.0%

Post Contract Follow-up activities by Implementing Agency %-2% Always 0.0%

[ |
[ ]
[ ]
[ ]
Preliminaries ( Site Preparation, Boundary Works, Sub-Station yard surfacing) 3%-5% Always | 0.0% |
[ ]
[ ]
[ |
[ ]

Provision for Others" 1%-3% Depends on Strateqy

Total Budaet Cost
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6.11. How to use the Power Generation Unit Cost Estimator
The power generation unit cost estimator only requires users to make inputs or entries for the applicable cost
drivers and components for their project. The input sections of the power distribution unit cost estimator are
highlighted in the figure below.

Figure 6-21: User Input Sections -Power Generation Unit Cost Estimator

Public Power Sector

% | Procurement UCOI Estimator
Authority Budget Tool
Ioproving eficency and
tramiparency in Public Procurement et Raquired
Quzper
Power Infrastructure Unit Cost Estimator Type of Power Project: Generation
0
n
<) Cost Drivers Select Options for Project
Type of Genrersmion Capac Uit Cost (USEMNW) Total knctalled Cost (USS)
o a%2n o
] oo 26504 000
Thermal - Comsena cycle plarss e Q00
n Tharmal-Gas Combursion torbing 125067 o

Once the user enters the various values for each of the corresponding cost drivers, the power generation unit
cost tool will automatically generate results for the following based on the entries made:

e Contingency (10%);
e Grand Total USD.

This is further illustrated in figure 6-22 below.

Figure 6-22: Power Generation Unit Cost and Cost Estimate Output

Cost Drivers Select Options for Project

Type of Generation Capacity (W) Unit Cost {US$IMW) Total knstalled Cost (US$)
iy 22 00
e 245,24 00
Trarmal-Combire cycie plasts 0 147449 486558338
Trarmal- Gs Combustion turbing % e 25TR0ES
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6.11.1. Summary of Steps-Power Transmission Unit Cost Estimator

Enter the applicable value or number in the input required sections; and
Results for the following will be generated:

» Contingency (10%);and

» Grand Total USD.

Key Points to note on the use of the Power Generation Unit Cost Estimator

It is recommended that the tool should be used by a technical person who understands and can interpret
the content. All results and interpretations are the sole responsibility of the user;

The contract cost data used comprise solely of project costs for various power generation infrastructure
projects at the award prices. It therefore expresses how much it would cost to generate power without
consideration of any variations, extensions of time or any other changes to the original contract awarded;

The output of the unit cost estimator for power generation feeds into the budget tool. The power
generation infrastructure cost and budget tool estimate are expressed in USD; and

To avoid errors, it is suggested that the user only inputs absolute values i.e. 1, 2, 3 etc. for the
various components in the applicable areas.

Unit Cost of Infrastructure Estimator and Budget Tool-Final User Guide

September 2017
72



6.12. How to use the Power Generation Budget Tool

The cost estimate derived from the unit cost estimator i.e. Grand Total (USD) feeds into the budget tool as the
‘Infrastructure Cost’. Users are only required to provide input in the form of percentages for the 9 budget
line items as highlighted in Figure 6-23 at the ‘User Budget Provision’ column of the tool. The ‘Provision
guidance’ should enable the user to apply some informed basis to select an appropriate percentage required
under the ‘User Budget Provision.

The budget line items for which users would provide the input include:

Project Formulation/Preparation;

Pre-Feasibility Studies (Financial Arrangements & Consultant Procurement);
Feasibility Studies (Project Planning & Preliminary Design);

Preliminaries (Site Preparation, Boundary Works, Sub-Station yard surfacing);
Detailed Design;

Contract Administration (Including Stakeholder engagement and social enquiry);
Project Implementation Agency Management and Monitoring;

Post Contract Follow-up activities by Implementing Agency; and

Provision for Others.

The budget tool as mentioned earlier also allows the user to enter any additional items that may not fall within
the items above set within the project budget tool for the sector. These include items such as:

e Land acquisition; and
e Environmental and Social Impact Assessment etc.

Figure 6-23: User Input Section - Power Generation Budget Tool

Power Sector (Generation) Project Budget Tool

(Badget Hew Provision Guid snce Apphic simrn s Badget Py oomnce

Infrastructene Cost

Pocgecr P cemns e Vsagu woon 1 Advug BTN T—
Por K o raddiy Shudes 5 nasild An wve & Conputws Pro ) %23 Advays [ (173 ]
Feachidey Crudes Propect Flannig b Poslranary Dvcigr) BB Y- | [ ]
Owtaded Doy =0 Advwys A YT —

Poslerenare s [ e Prog w sucn, Dondtery Vok 5. - SLaton g d purt syl b LS Advuys [T'3

Contract Administ wion (chadng 2.3k shobier sowpagermant wnd socksl eoquiny) (I A [ [T .|
Priget 3 ot s Aty Msngervans and Ao ooy o Advoys [ (17 4 ]

Poat Cono st F olor 8 0fwp Agesy
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Once the user inputs the budget provision percentages for each of the corresponding budget line items, the
power generation budget tool will report a budget estimate i.e. ‘Total Budget Cost’. The total budget cost will
be derived from the outcomes of the budget line items calculated as percentages of the Infrastructure Cost and
added to the initial infrastructure cost amount obtained from the unit cost estimator (See Figure 6-24)
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Figure 6-24: Power Generation Total Budget Cost Output
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Key Points to note on the use of the Power Generation Budget Tool

o The output of the unit cost estimator for power generation feeds into the budget tool. The power generation
unit cost and budget tool estimate are expressed in USD;

» To avoid errors, it is suggested that the user only inputs the absolute values i.e. 1, 2, 3 etc. for the various
components in the applicable areas; and

o Itis also recommended that users consider the provision guidance in making their input. It is worth noting
that these guidelines were derived based on expert experience as well as from interactions with key
stakeholders within the sector.
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