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| Beforestarting costestimating

What are the cost figures to be used for?
How are they to be derived? Data sources

Investment or capital costs depend on quality
of equipment and competence of contractor.
\\j Great variations (+/- 100%!!)

First consider recurrent costs (O & M)
If cheap low tech investment 1 high O&M !
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. Costestimatingprinciples

A Whatis the purposeof the estimateto be
provided? Allthe alternativesbelowwill have
different€ U Zcoskfiures  Theddeproject

I Macro-economicanalysige.gfeasibilityfor the
nation)

I Micro- economicanalysigcompanyinvestment
decisionsincludingtaxationeffects

I Financiabhnalysiqgloansandtheir conditionsc seen
from governmentor from lending banks)

I Budgettingandaccesgo capital
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. Cost estimates vary with time

I Often the main source of public confusion and
misunderstandings when accurate figures are used
out of context or imprecisely quoted.

I All cost figures relate to a particular month in time,
either past (feasibility period) or future (for financing
and future supplier payments).

I The final cost figures will often be larger when
payments are finally made due to the effect of
Inflation or variations in exchange rates



Investment Cost Estimating
alternative approaches

A Alternative Methods for Civil Works

I Contractors method (plant, labour, materials)
I Engineering method (quantities and unit rates)

A E&M Supplies

| past experience, cost curves
I budget pricing from suppliers (minus 10%)



@ Build-up of Investment Costs

Step 1 Civil and E&M from previous projects,
cost curves, historic prices. Adjust all to a
common year

Step 2 Add general items (see next slides)
Step 3 Add physical contingencies

Step 4 Inflate all costs to expected construction
date I use a hard currency not expected to
devalue (Euros, USD, CHF)

Now you have an economic investment cost
estimate for use in macro-economic analysis




General items (in addition to main
contracts In civil and E&M)

A HV equipment and transmission to enable
operation with existing grid

A Access roads and camps, site preparation

A Engineering and construction supervision
(consultancies)

A Own project administration (internal)
A Environmental mitigation and monitoring
A Resettlement, compensation, legal costs




E Add Physical Contingencies

A Equipment and transmission 10%

A Civil Works 15-20%

A Access roads and camps 15-20%

A Engineering and administration 20-25%

A Environmental mitigation and monitoring 30-
50%
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. Investment Costs.
. NVE database from 2010

http://webby.nve.no/publikasjoner/veileder/2012/veileder2012 02.pdf
http://webby.nve.no/publikasjoner/veileder/2012/veileder2012 03.pdf

Database Costs generally do not include:
I Project preparation and investigations

| Site infrastructure and access roads

I Legal and administration costs

I Engineering and supervision

I Environmental mitigation and monitoring

I Resettlement and compensation

\


http://webby.nve.no/publikasjoner/veileder/2012/veileder2012_02.pdf
http://webby.nve.no/publikasjoner/veileder/2012/veileder2012_03.pdf

Onlyfor first estimatesand fair
comparisonof alternatives

F.1.3 Purpose of the report

In an early phase of a hydropower project it will be important to weigh economic factors up
against conflicts with other user interests. This is where foreseeable construction costs play
an important part. Furthermore, it is important that the cost calculations are performed in
such a manner that the development price for the individual development
objects/alternatives can be compared without too much imbalance caused by different
approaches (included/non-included costs, etc.)

The cost curves, unit prices, etc. for the report's various installation parts (dams, tunnels,
power station, etc.) are meant as a tool for conducting the cost calculations, so that:

1. The cost calculations can be performed relatively quickly, and

2. The estimated costs can be compared with a reasonably degree of accuracy. (The
correct relative difference between the calculated costs of the individual development
objects is in this connection more important than great accuracy with regard to the
real construction costs).
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Example of penstock laying cost

We use a lot of GRP pipes in Norway up to 2m diameter
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E & M unitpackage$2010)

Pelton Francis
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Many items not includedby NVE

Separate calculations/estimates should be made of the following cost units relating to
builder's costs:

« Surveying (mapping, contouring, staking out)

» |nvestigation of ground conditions (seismology, shafting, drilling, laboratory work)
« Planning, preliminary projects, etc.

» Preparation of tender documents, construction drawings, follow-up, etc.
» Construction management and quality control (local administration)

+ Administration (central)

« Land rehabilitation, measures

» Land acquisition, valuation/compensation

» |[nterests in the construction period, financing costs

« Funds, payments to local authorities, etc.

» Construction of permanent dwellings, workshops

» Sills, special land rehabilitation measures. (Normal clearing and preparation of the site
including soil extraction site and tips have been included in the cost curves)

» Reservoir clearing (tree felling below the highest regulated water level (HRWL)).




Investment and annual O & M costs

Period Economic costs Financial costs
Construction/ { Surveys and investigations  Taxes and import
investment fContractords glendstiesasl cost s
and site infrastructure {1 Interest during
I Civil works ( often in separate construction
lots e.g dam,tunnels etc.) f Financial fees
{1 Equipment (manufacture, { Guarantee premiums
transport and erection)
{1 Engineering fees and
supervision
! Admin., insurance and legal
costs
{ Land acquisition, rights of
way, resettlement
{1 Environmental mitigation
{ Operating staff f  Annual debt service
Operation 1 Repair and maintenance costs 1 Water user fees
{ License fees
! Environmental and
social funds




- Life Cycle Cost Components

A Project preparation costs (often sunk cost)

A Construction costs (capital investment)
\A Operation and Maintenance (O&M)
A Rehabilitation costs (intermittent)

A (De-commissioning costs!)



Butwe R 2 yh&véa not allcostsyet!

A Financiatostscomeon top.

A Theyarereal andsubstantial evenwhen
Interestratesare low asnow.

A Thefinancialcostsmust beincludedin all
financialanalyses and micreconomic
Investmentdecisions

A Thecostof private sectorcapitalcanincrease
project costssubstantially(typically30-50%)




¢ Financial Costs Include:

i A
- ity
3 i |
3
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A Interest During Construction (n or out depending on
what year the cost estimate is generated for)

A Taxes and Duties, incl. VAT for some Financial
Commitment and Management Fees

A Guarantee Premiums

A Private sector investors require a high return
on equity capital at risk (typically 15-20%)



/ Internalise Environmental & Social

/. Costs and contingencies
~ A Economic Analysis includes TOTAL cost to
society

A Financial Analysis includes ALL costs to owner
A Do not off-load costs onto government or others
A The project must bear the full E&S cost
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Risk avoidance and costs

loading risk is the same as increasing cost. Wh

takes the risk?

K 0g unforeseen ground conditions

K of river diversions being inadequate for
orise floods

K of early or proponged monsoon

K of strikes, import delays, security failure etc



Costs Internalised

PROJECT Construction | Enviro costs % of COMMENTS
Cost (MUSD)  Costs
(MUSD)

Theun Hinboun, | 260.0 1.0 planned!! 0,4 % 1.6 MUSD in

Laos ( 210 MW) re-regulating pond

Pak Mun, Thailand 39.0 Whereof 34 MUSD
compensation

Kali Gandaki A, | 397.0 17.6 4.0% Whereof 2 MUSD

Nepal (144 MW) compensation

Lower Kihansi, | 270 9% 3.3 9% | Health & Socio =

Tanzania ( 180 MW) 6 MUSD

Theun Hinboun Ext 720 48,0 6,7%  70% is social

(280 MW )




Life CycleAnalysis (LCA)






