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Notice 

The computer model NEPSIM whlch is referred to m thls report entrtled, "The Export of Power from 
Nepal - Evaluation and Opportunities" has been replaced by an enhanced version named, PROBEN 
which carries out the same type of calculations as NEPSIM, but prowdes more accurate results 
PROBEN also provides addrtional capablllbes, such as risk calculations, which were not ava~lable m 
NEPSIM For the use of PROBEN the reader IS d~rected to the report enbtled, "Nepal Project Benefits 
Model PROBEN - Model Documentatlon" 
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Executive Summary 

For many years now, there have been major electncity shortfalls throughout Incha, and currently m the repons 
of Northern Inda the electncity supply is only 66% of the demand Over the next 15 years, electncity demand 
m Inda is expected to double, but the h t e d  hancmg capability of Indran msbtutions means that they d l  only 
be able to supply about half of h s  Incremental demand At the same tlme, Nepal is blessed wth economc 
hydroelectric power potenha1 greatly m excess of Nepal demand projections An excellent opportumty therefore 
exlsts for the long-term export of electnc~ty from Nepal to Inha, and possibly to other ne~ghbonng states, and 
the potential benefits to the economy are enormous 

The balance of trade deficit is perhaps the most senous problem facmg the economy of Nepal Over the penod 
of the Eighth Five Year Plan (1 992- 1997), for every 100 Rupees spent on unports, Nepal w11 have earned only 
50 fi-om exports Dunng the same penod, the national balance of trade deficit is lkely to have grown tvvlce as 
much as planned, to around US $ 1 1 bllhodyear by 1996/97 If the trade deficit contmues at current levels, 
Figure 1 shows that the benefits to HIS Majesty's Government of Nepal (HMGN) from the 750 MW West Set1 
project alone would reduce the national trade deficit by roughly one svrth followmg ownershp transfer 
Considenng that West Set1 is less than 4% of the capacity of the top m e  potential hydropower projects, it is 
apparent that Investment m power export could transform the economy of Nepal m the long-term from 
unsustamability to relahve prospenty 
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Most public power utilities m the sub-contment already have hgh levels of debt and poor c r d t  ratmgs, whlch 
severely llrmt the role that they can play m future development In Nepal, as m In&a and throughout much of 
the world, governments are turmng to pnvate enterpme to try to stimulate the pace of power sector development 
HMGN has taken a number of lnltiatives to encourage pnvate sector power development for both the domestic 
and export markets, notably the passage of new legslation wth the adoption of new policies and pnvate sector 
incentives, the establishment of the Electricity Development Center (EDC), and the creation of Power 
Development Fund (PDF) 

With the mtrcducbon of the private sector, the number of major stakeholders m any project, especially an export 
project, expands still further All of the stakeholder groups are mportant and a solution for shamg the costs, 
benefits and nsks must be found that is acceptable to all, because if any one of the groups refuses to cooperate, 
it wll be more drlficult for the project to proceed Clearly, thls w11 requue compromses so that all parties can 
feel that they wll benefit Ths  w11 be much easier to achleve ~f we are able to quanti@ all of the costs and 
benefits to the vanous parties and to assess the mpact that the pol~c~es of each group has on the others 

Each stakeholder group wll mcur both costs and benefits from the project The costs to one group are often a 
benefit to some other group Aside from duect costs and benefits, there are a number of mbect  mpacts A 
full economc viability analysis of any particular project would requrre quantification of both the duect and 
mduect costs and benefits to each group, and a demonstration that from the pomt of view of each of the major 
stakeholder groups the total benefits exceed the total costs In the case of the developer, fmancial viab~l~ty is 
essenbal, and is therefore h s  pnmary concern From HMGN's pomt of view, on the other hand, the economcs 
wdl be the most mportant cntenon It is llkely that if HMGN's duect benefits exceed the duect costs, then the 
indirect net benefits w11 also be positive However, before project approval thls should be confiied by an 
economc feasibility study In the meantune, the evaluation procedures developed m thls report have been 
confimed to the analysis of only the duect costs and benefits 

As part of thls assignment, a customzed computer model, the Nepal Export of Power Simulation Model, 
(NEPSIM) has been developed for EDC Ths mque  tool wll assist HMGN m evaluat~ng alternative pol~cy 
impacts and formulatmg electricity export policy, analymg and compamg developer proposals, and m 
negobabons wth potenhal developers NEPSIM wll analyze the economcs of projects m terms of the resultmg 
dlrect net benefits to HMGN It wll also d e t e m e  the developer's fmancial viability NEPSIM also has the 
abhty to quantify downstream benefits, as a preamble to negotiabons on the shanng of those benefits Details 
of the NEPSIM model are available m Appenhx B of thls report, whch is the NEPSIM User's Manual and 
Documentahon lhrteen EDC and Mmstry of Water Resources (MOWR) staff have been tramed m the use of 
NEPSIM, and the software and appropnate hardware has been transferred to EDC 

If it appears, based on the mput assumptions, that the developer wll  be unable to earn an adequate real rate of 
return on equity (at least 20%), and assure an adequate debt service coverage ratio (at least 1 5 under average 
cond~tions), then it is unlkely that the project wll proceed any further, unless concessions are made by one of 
the other parties 

Assummg that NEPSIM analysis confirms potenhal developer hancial viability, then the most crucial factor wll 
be the ability to finance all elements of the project The cntical issues are 
b Can the developer raise the necessary debt fmancmg? 

Can the developer convert hls revenues (for example Indan Rupees) mto fore~gn currency for debt service and 
profit repatnabon? Unless India moves to full currency convertibility, thls w11 requrre guarantees from the 
Government of Inha (GOI) or other fmancial sector authonties 
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Can the State Electricity Boards (SEBs) finance the transmssion and &stnbution &astructure requlred to 
deliver the lmported power to the consumer? Fmancmg guarantees are probably reqwed here also 
Can the purchaser m m k n  the payments specfied m the Power Purchase Agreement (PPA)? Agam, official 
guarantees may be requlred to cover the nsk 

The report also summarizes a number of other potential bottlenecks and nsks m the pnvate power export 
busmess These mclude the unphcahons of havmg too many or too few developers compet~ng for a project, the 
importance of addressmg of envxonmental and socio-economc mpact mtigation and compensation, the 
challenge of agree~ng on the explo~tahon and s h m g  of downstream benefits, and the potential Impact of siltation 
on nroject vlablhty 

An attempt has been made to surnrnanze the maln steps to be followed m the pnvate development of power for 
export The process is complex and the procedures are still evolvlng and not yet fully crystalhzed Unllke the 
case for domestic projects, each export project must be negotiated separately, wth sometimes Qffenng results 
T h ~ s  introduces uncertamties for the potentla1 developer Matters are exacerbated by a number of potential 
conflicts wlthm vanous pieces of legslation, and a lack of clanty as to when certam provisions apply (for 
example Article 126 of the Constitution whch specifies that two Wds parliamentary approval is requlred for 
resource shamg wth other countnes) 

Eight key pnvate power export questions facmg HMGN are addressed m Section 9 In each case an approach 
is suggested, and an example is usually gven, mvolvmg the application of the NEPSIM model 

Fmally, Sechon 10 provldes a number of recommendations that should help to expeQte the pnvate development 
of power for export fiom Nepal 
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1 Introduction 

The objectives of h s  assignment were twofold 
To revlew the current status m Nepal wth regard to the promotion of pnvately-developed hydropower 
projects for export 
To develop a methodology for valuation of export-related hydropower projects 

Accordmgly, the h t  part of thls report starts wth a bnef revlew of the market for power exports and the current 
reahbes of export project hancmg ( whlch has led to a recopt~on  of the central role that the pnvate sector wll 
have to play) l h s  is followed by an outlme of the sometunes conflictmg mterests of the vanous stakeholders, 
a &scussion of the vanous power export costs and benefits whlch must be considered, and an overview of the 
steps that a pnvate developer must follow pnor to project approval The fust part ends with a summary of the 
mam bottlenecks and nsks m pnvate power development for export It should be noted that the related issues 
of the relevant legslabon, and the supportmg mstitutional framework, are not addressed here, as they have been 
covered m other recent reports (see the Bibliography m Appenhx D, References 3,6,11,21 and 23 ) 

The second part of the report addresses m more detall some of the key questions facmg HMGN m promoting 
pnvate power development for export In response to the need for a methodology to quana5 the drect benefits 
and costs and to reflect the complex mter-relationshrps between the vmous part~es, the Nepal Export of Power 
Slrnulatlon Model (NEPSIM) has been custom-developed, and is summanzed m h s  report The report closes 
w~th  some examples of the msights that the NEPSIM model can provide, followed by a senes of 
recommendations for the future 

Thirteen EDC and MOWR staff have been tramed m the use of NEPSIM, and the software, full model 
docurnentabon, and appropnate computer hardware wdl be left wth the EDC The NEPSIM model should prove 
to be an extremely powerfid tool to Nepal m the years ahead 
b For evaluating alternative policy Impacts and formulatmg policy 

For analyzmg and companng Developer proposals 
In negotiations wth potential Developers 

m l e  NEPSIM has been developed pnmanly for power export projects, it also has the flextbility to provide 
useful msights on projects dedicated to servmg power consumers m Nepal 

The full parbc~pabon and assistance of the staff of the Electricity Development Center dunng the course of h s  
project is gratefully acknowledged Particular thanks go to Mr Rex Tolman of Acres International, who 
developed the Downstream Benefits section of the NEPSIM model, and who was responsible for generalizing 
the model and malung it user-fhendly 
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2 The Market for Power Exports 

A recent USAID-funded report, whch stuQed the fmancmg abhty of InQan mtItutIons to meet the future 
demand for power concluded that 
- 

"The W I  esamates thatlndra 's electnc capacrty needs to rncreasefrom 80,000MWm 1995 to 160 000 
M W m  2010 Our analyszs shows that the Indran rnshtuhons can provrde between 40% and 50% ofthrs 
need ' ' 

Already m the sub-contment there is a senow shortfall between electricity demand and supply It is apparent that 
h s  gap is hkey to grow larger, pnmady as a result of the inability of public mtitutions to finance the necessary 
development In Northern InQa alone, the supply is presently only two h d s  of demand, and the deficit is 
expected to grow from 9,600 MW m the year 2000 to 20,800 MW by 2010 

Figure 2 illustrates the problem for InQa and also the export opportumty for Nepal At present, the demand m 
Nepal is only 0 3% of that m InQa Over the next 15 years, Nepal's share w11 grow, but it wdl remam less than 
1% of the total At the same tune, the hydropower potential m Nepal is considerable As shown m Table 1, the 
nlne largest undeveloped power projects bemg considered m Nepal could supply about 20,575 MW - far beyond 
the roughly 1,000 MW that is expected to be the Nepal demand by the year 2010 Of the ad&bonal80,000 MW 
that wdl be requred by India m the next 15 years, Ind~an mstitutions may be able to finance as much as 40,000 
MW Ths  leaves a further shortfall of 40,000 MW, part of whch could be supplied by exports fiom Nepal 

Table I 

Major Potentla1 Hydropower Projects In Nepal 

There has been a concerted effort wtlvn M a  to encourage the mdependent power producers (IPPS) w h  Inda 
to help to supply the grovvlng power demand However, progress has been slower than deslred pnmmly because 
of the lfficulty m obtalnlng project fmancmg, especially debt fmancmg In the past, the Government of Inda 
has offered central guarantees on selected projects, but GO1 IS reluctant to contmue pledgmg national cre&t for 
the pnvate power fmancmg Given the generally poor credt of the SEBs, the fmancmg problem for domestic 
supply remams, although vanous secunty mechamsm solutions are be~ng considered 

Name of Project 

Karnal~ (Ch~s~pan~) 
Pancheshwar 
West Set1 
Kal~ Gandakl-2 
Burh~ Gandak~ 
Arun Ill 
Upper Arun 
Lower Arun 
Upper Karnal~ 

Total 

* The F~nanc~ng Capabil~ty of Indian lnsbtut~ons to Provide Alternabves to Sovereign Guarantees Hagler Badly 
Consulbng Inc December 1995 
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Installed Capacity 
MW 

10 800 
6 480 
750 
660 
600 
402 
335 
308 
240 

20 575 

Average Energy 
GWhlyear 

20 842 
10 671 
3 202 
3 470 
2 495 
2 891 
2 050 
2 275 
1 665 

49 561 

Type 

Storage 
Storage 
Storage 
Storage 
Storage 
Pondage 
Pondage 
Pondage 
Pondage 

Pondage 
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For a power exporter from Nepal, the most llkely purchaser would be one of the neighbomg SEBs 
Unfortunately, the SEBs closest to Nepal are expenencmg particular cbfflculties m terms of credt-worthmess 
Alternatively, the IPP m Nepal could export to non-SEB buyers m Inha, mcludmg major pnvate power- 
c o n s m g  mdstnes, or to the Power Gnd Corporabon of IndIa, Ltd , whch is developmg a major national gnd 
mterconnectmg all of the IndIan regons 

Aside from the power export market m I d a ,  Nepal is also situated close to Bangladesh, whch wll have 
sign~ficant supply problems of its own In addtion, one of the largest mternaoonal pnvate sector energy 
enterpnses2 has even ra~sed the possibility of development of a major Nepal hydropower project for export to 
Chma Clearly, therefore, a s~gmficant theoretical market wll  extst for power exports from Nepal m the years 
ahead 

The constra~nt wll  not be m the potential supply or demand, but m non-techmcal factors such as 
* The financial v~ability of the exporter and qor te r ( s )  and the control of fmanclal nsks to acceptable levels 

Envronmental mpacts, and the adequacy of nut~gatlon and compensation measures 
HMGN approval for project unplementation, and the agreement of Nepal and Inda on the shanng of any 
downstream benefits 

2~nron  Renewable Energy Corporatron 
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F~gure 2 
REQUIRED CAPACITY IN INDIA AND NEPAL 
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3 Export Project Flnanclng 
(Rel~ance on the Private Sector) 

A number of factors have combmed m recent years m Nepal, as elsewhere m the world, and particularly m the 
developing world, to make the public sector financmg of major hydropower development mcreasmgly dfficult 
Where sigd5cant hydropower potentral exlsts, as m Nepal, there tends to be sigxuficant economes of scale - that 
is the umt costs of power from large projects are generally much less than fiom small projects Given the 
extremely hgh  capital costs of hydropower, and its hlgh foreign exchange component, b s  means that even 
though the development may be economcally attractive, financmg the economc development of the resource 
creates a parhcularly heavy financial burden m the near-tern Governments have competmg demands for llrmted 
capital, and the borrowmg capacity of state mstitutions such as the Nepal Electricity Authonty (NEA) is lmted 
because of thelr already-hgh debt levels, weak credt ratmg, and the reluctance of the central government to 
provlde the necessary guarantees In addihon, growmg env~onrnental concerns mean that projects are subject 
to mcreasmg levels of cntical scrutmy by the mternational development banks and donors At the same tme, 
tracbhonal lntematfonal sources of sof€lZancmg and grant funclmg are facmg constrants of theu own, and, wth 
the fall of the comrnumst bloc nations, the mternational aid pie has to be sliced more finely 

Consequently, HMGN has attempted to accelerate hydropower development by operwg the power mdustry to 
the pnvate sector Enabhg l e ~ l m o n  has been passed and new policies wth  pnvate sector mcentives adopted 
The EDC has been estabhshed, wth a current staff of 120 almost two thuds of whom are professional, and is now 
responsible for oversight of all pnvate electricity generation projects larger than 1 MW, along wth  related 
transmission and dstnbution facilities A further mtiative is the planned establ~shment of the Nepal Power 
Development Fund (PDF)' , mtially based on an International Development Association (IDA) credt, the size 
of whch is yet to be ked Onpally, the fund wll  be used to prov~de long-term fmancial assistance to eligble 
pnvate projects servlng the demand m Nepal Subsequently, as loans are pad  back and the fund grows, export 
projects may also become eligble It is hoped that these measures w11 encourage pnvate mvestment and 
parbcipation and thereby simulate the pace of power development to serve demand m both Nepal and the export 
markets 

The admission of the pnvate sector should help to reactivate power development, but it also introduces new 
players wth Merent perspectives and objectives New mechmsms and approaches are required, to recogruze 
and balance the interests of the vanous groups, if agreement and progress for mutual benefit is to be acheved 

Aside from the need to secure all the necessary HMGN approvals, the key fmancial challenge on the Nepal side 
of the border for the Independent Power Producers (IPPs) w11 be theu ability to finance the project and to ensure 
theu fmancial viability dumg construction and operation 

%le the mtroduchon of IPPs should help wth supply-side fmanclng m Nepal, developers wll  also face a large 
number of demand-side fmancial challenges m Inda 

' ~ e p a l  Power Development Fund Recommendabons and Gu~dellnes for Fund Implementatton, Acres 
Internat~onal July 1997 
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These relate to 
The abhty of the exporter to sell the power at a pnce whch is sufficiently less than the Importer s least cost 
alternative to make it attractive 
The abhty to convert h&an Rupee payments mto hard currency for IPP debt service and profit repatnation 
The ab~lity of the mportmg State or enterpnse to finance the transrmssion and &stnbution mfi-astructure 
necessary to get power to the customer rn Inda 
The abliity of the mporters to mamtarn the necessary payments for Imported power 

In each case, the developer may requlre guarantees from elther GO1 or other officlal financial msbtutions to keep 
financial nsks to an acceptable level 
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4 The Major Stakeholders and Their Interests 

Table 2 lists the major players or stakeholders mvolved m pnvate sector development of hydropower projects 
m Nepal It can be seen that then- mterests are frequently m conflict - some groups wsh to maxlmze the export 
tanffwhlle the lmporter wants to mttllrmze it HMGN wants to be compensated as much as possible for the use 
of its resources, but th~s w d  tend to reduce the viabhty of the developer and/or Increase the cost to the consumer 
All of the stakeholder groups are rmportant and a solution for s h m g  the costs, benefits and nsks must be found 
that IS acceptable to all, because if any one of the groups refuses to cooperate, ~t wll be more d~fficult for the 
project to proceed 

Clearly, th~s w d  requlre comprormses so that all parties can feel that they wll benefit Thls d l  be much easier 
to achieve if we are able to quanbfy all of the costs and benefits to the vanous parties and to assess the Impact 
that the pol~c~es of each group has on the others 
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Table 2 

Stakeholders -Thew Costs, Benef~ts and Objectlves 

4 -- 
fir" Acres/USAID Pnvate Electncay Project 4 2 

1 1 1 1 1 1 1 I ~ I m I R m m I  

Object~ves 

Maximum pract~cal mlt~gat~on of Impacts 
Employment and ~nfrastructure benefits 
Full compensat~on for all negat~ve environmental and 
socio-economic ~mpacts 

Max~mum net beneffis lncludlng dls share 
b Min~mum costs to HMGN 
r M~nimum adverse environmental ~rnpact 

No financ~al burden or guarantees from project 

Max~mum profit 
F~nanc~al viabiltty and debt servlce secur~ty 
Ablllty to convert revenues to forex of debt service 

and profit repatriation 

Debt servce securlty and m~nlrnum rlsk 
Developer financ~al viability 
Project economlc v~abiltty 
No adverse publlctty 

Maximum supply for mlnlmum pnce . Customer servlce and satisfaction . Improved system reliablllty 

Max~mum supply for minimum prlce 
Customer servlce and satisfact~on 
Improved system reliabil~ty 

Max~mum net beneffis including dls share . Mlnlmum costs to government of lnd~a 
Maximum practical power self sufficiency 

. Max~mum net beneffis 
M~nlmum Investment burden 

Stakeholder Group 

Impacted by Dam and 
Reservo~r 

HMGN 

Developer 

Financ~ers 

NEA and ~ts Customers 

Importer 

Government of lnd~a 

Downstream Beneficlarles 

Poss~ble Costs 

. D~splacement and loss of land and property 
c Loss of income lifestyle d~srupt~on 

Env~ronmental degradat~on 

Resource use opportun~ty costs 
Environmental impact costs 
Prefeas~b~l~ty stud~es and surveys 
Investment to capture dls benefits 
Post transfer O&M costs 

r Project equlty debt service and operating 
costs 

• Project transfer 

Loaned capital 

Purchase price of power 
Transmlsslon and distr~but~on costs 

Purchase price of power 
r Transmission and d~str~but~on costs 

• Currency convert~blllty guarantees 
SEB power payment guarantees 
Investment to capture dls benefits 

+ Investment to capture dls beneMs 

Potent~al Beneflts 

Employment and tralnlng 
r Improved soclal ~nfrastructure and 

services 
r Improved regional access and trade 

Increased revenues 
Econom~c st~mulus and employment 

* Improved regional access and trade 
* Project transfer 

Improved power sector 

* Profitable return on ~nvestment 

r Interest earned 

Improved system rel~ab~llty 
1 Expanded transm~ss~on and d~str~but~on 

network 
Flnanclng difficult~es avolded 

I Improved system reliab~lity 
I Expanded transm~ss~on and d~stnbut~on 

network 
I Financing difficuit~es avoided 

Economic st~mulus of improved power 
sector 

t Downstream benefits 

r Downstream beneffis 
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5 Potential Costs and Benefits 

The previous section showed that the allocation of the costs and benefits vanes between the dfferent 
stakeholders Costs to one may be benefits to another It is, therefore, necessary to look at project viability fkom 
vanous pomts of view, dependmg upon the costs they bear and the benefits they share 

The main project costs are the drect capital and operation and mamtenance costs The capital cost, whch 
typically includes mterest dunng construcbon (IDC), w11 be partially covered by the developer's eqmty 
investment, and the balance w11 be covered by debt financmg htially, operabon and mamtenance costs are 
usually expressed as an annual percentage of the o n p a l  capital cost The mam revenues wll  be fkom the sale 
of electncity m h&a and Nepal 

5 1 indlrect Costs and Beneflts 

Apart from the dlrect costs and benefits of any hydropower project, whch can be measured m terms of the 
resultmg direct expenhtures and revenues, there is a wde range of secondary or mduect economc unpacts whch 
are more difficult to measure but whch are nevertheless mportant 

In the case of pnvate sector development, the financial burden placed on HMGN w11 be m o r  (the developer 
d l  bear the financial nsks), and the mam question wll  be whether HMGN is adequately compensated for the 
use of its resources Towards h s  end a real dscount rate (net of mflation) of 10% has been used m the economc 
analyses to reflect the social opportunity cost m Nepal A full-scale economc analysis would also apply shadow 
pnces to reflect the full economc cost of key cornmodties If this were done, the shadow pnce multiplier for 
scarce slulled manpower or cement, for example, mght be high, whereas the multiplier for underemployed low 
slulled labor mght be less than one 

On the benefits side, shadow - pncmg could mclude a foreign exchange shadow pnce multiplier applied to the 
HMGN share of export revenues S~mlarly, allowance would have to be made for other indu-ect economc 
benefits of the project These would mclude placmg a value on resultmg slulls development, local busmess 
development, and Infrastructure development, and allowmg for the multiplier effect of project employment and 
spending The economc benefits of unproved regonal access, opemg the country to unproved trade, social 
services and tounsm would also have to be weighed agamst any correspondmg negative socio-economc mpacts 

The economes of scale fkom such a project are a major consideration Typically, the w t  cost of power fkom 
a large hydropower project is much less than that for a small project Consequently, if some of the power fkom 
a large export project could be allocated to the NEA system, the resultmg cost should be lower than -&om a 
smaller project bullt solely to serve the demand m Nepal However, a number of techtllcal problems would have 
to be overcome because at present the NEA system is not synchron~zed wth  those m India Apart from the 
transmssion and hstnbution costs, this would result m additional powerhouse costs to isolate the two systems 

Perhaps most unportantly, a power export project could have a dramatic mpact on Nepal's Balance of Trade, 
whch at present is senously negative and worsemg In Figure 1, an analysis is made to demonstrate the lund 
of positwe Impact that a representative project could have m unproving the balance of trade deficit When one 
considers that there are numerous such potenhal projects, several of whch are very much larger than the example 
gven, th~s, wth its unplications for future national creht-worthmess, would be the major mdu-ect economc 
benefit for Nepal 
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In balance, it is very llkely that the mdu-ect benefits of pnvate power development m Nepal w11 exceed the 
mdu-ect costs, and therefore, m the mterests of sunplicity, thls report wll concentrate on an analysis of only the 
direct costs and benefits Provided that an adequate socio-economc and Envlronrnental Actton Plan, wth 
appropnate levels of unpact mt~gation and compensation, is part of the development, then, if a project can be 
shown to be econormcally and fmanc~ally viable wth respect to only the drect costs and benefits, the overall 
economc vlabhty can be reasonably assumed A study of the macroeconomc unpact of potentla1 power export 
projects should be undertaken when posslble 

5 2 Soc~o-econom~c and Environmental Impacts 

For major power export projects, a dewled Environmental Impact Assessment (EIA) and Envlronmental Action 
Plan (EAP) would be requlred before the final evaluation of the project is made, public heanngs held, and a 
Generation L~cense Issued However, these stud~es can be costly and tune c o n s m g ,  and it is unllkely that 
private developers would be wllmg to mcur such costs until they have the secunty of a con&tlonal Project 
Agreement and an Export Agreement Detailed engmeermg would probably be deferred until after the issuance 
of the Generation and Transmssion License, financial closure, and the s i p g  of a PPA 

As a general principle, the mtent should be that mbgabon and compensabon is sufficient to ensure that those who 
expenence adverse socio-economc Impacts are left no worse off than before the project Smlarly, envronmental 
mitigation and compensation should try to acheve net environmental benefits Unfortunately, the economc 
quantdicabon of environmental costs and benefits (as opposed to expenhtures) is very lfficult and subjective, 
and the achevement of net benefits is not always possible In such cases, the other benefits of development must 
be sufficient to compensate HMGN for the costs 

Electricity Royalties are currently set m a two-tier system, \nth one rate applying for the first 15 years of 
operabon, after whch they jump to a hgher rate and are fixed thereafter The capacity charge is related to the 
installed capacity whle the energy royalty 1s related to the annual energy revenue ' The resultmg pattern of 
royalbes for a typical export project is shown on page B-91 of Appenlx B It can be seen that energy royalties 
are considerably greater than those from capacity, whch gradually decline m real value over tune Because of 
the d~scounhng effect on delayed revenues, the first 15 years account for about half of the present value of total 
royalbes Overall, electricity royalties would account for over 10% of the total HMGN benefits from a typical 
power export project - 

5 4 Taxes and Fees 

The calculat~on of assumed tax rates for a typical project, as an effective percentage of capital costs, operatrng 
costs, and operatmg revenues, is gven m Appendx C Ths calculation is based on assumed weighted average 
shares for the major cost components, such as labor, eqlupment and matenals, etc and the assumptions are for - 
illustrative purposes only They should be adjusted, subject to specific project costs and negotiations, and as 
policies clan@ and change 

The Capaclty Royalty IS 100 NRslkWlyear for the first 15 years, rlslng to 1,000 NRslkWiyear thereafter The 
Energy Royalty IS 2% of total energy revenue for the first 15 years nslng to 10% thereafter 
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Taxes and fees whch may be applie&o the project mclude 

(a) Corporate Income Tax 
For electncity generation , transrmssion and hstnbution licensees h s  is specified at 10% less than the 
general rate prevahg after a 15 year tax hohday The current mcremental rate is 20%, and HMGN states 
that the effective rate levied agamst developers w11 therefore be 18% 

(b) Export Tax 
The Electncity Act states that the exporter of electncity shall have to pay export duty as prescnbed The 
actual rate wll be d e t e m e d  m the Agreement between HMGN and the developer 

(c) Mortgage Reglstrat~on Fee 
A percentage of the debt fmancmg may be levied by HMGN, as specified m the prevailmg legslahon 
In some cases, developers have negohated terms whch exclude the application of h s  fee 

(d) Personal Income Taxes 
These w11 apply as specified m the prevailmg legslation 

(e) Customs, Sales Tax and Exc~se Duty 
Customs duty and sales tax shall be levied at the prevailmg rate on the Import of construchon equipment, 
machmery, tools and theu spare parts reqwed for operabon and mamtenance if they are produced and sold 
by local mdustnes Only 1% customs duty shall be applied to the Import of goods if they are not produced 
m Nepal It is unclear what rate shall be applied ~f the local supply is msufficient or of a lower quality 
The Sales Tax has recently been replaced by a VAT Tax of 14% In some cases, developers have 
negotiated terms whch exclude the application of h s  tax 

( f )  Local Taxes 
A local levy may be applied to goods brought mto a regon However, if the goods are snnply m transit 
or w11 be taken back out, the levy is generally not applied, but may reqwe a deposit m the m t e m  pnor 
to removal Rates may vary from regon to regon 

(g) India Import Tax 
In some cases, an nnport tax on nnported electncity may be levied by Inha 

5 5 Ownersh~p Transfer 

While the pnvately-developed power export project wll be owned and operated by the developer for a sufficient 
penod to make the developer's mvestment profitable, it is expected that ultlrnately, the ownershp of the project 
d be transferred to HMGN, under the build-own-operate-transfer (BOOT) pmciple The detads of transfer 
would be the subject of negotiation wth the developer pnor to project approval The typical life expectancy of 
a hydropower project should be at least 50 years dependmg upon siltation and electro-mechamcal eqwpment 
would requlre lncreaslng mamtenance or replacement as it ages The value of the asset at transfer is calculated 

Some developers had, apparently wrongly assumed that an absolute 10% reductron would apply, I e in this 
case 20% - 10% = 10% The fact that such a misunderstanding could occur illustrates the need for greater 
clarity In some of the leg~slatron 
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m terms of the present worth of the post-transfer benefits and costs Because the post-transfer power revenues 
would normally greatly exceed such costs, therefore, dependmg upon the deta~ls of the agreement, the potentla1 
value of the asset transfer can be one of the most Important benefits to HMGN (see the ple chart on page B-92 
of Appenhx B) 

5 6 Downstream Benefits 

Aside fiom the supply of electricity, the project may create other downstream benefits m both Nepal and Inha 
Flood control benefits m a t  result lfit is possible to store part of the nver flow at the tune of the peak, and thus 
reduce the flood damage that would othennse have occurred Slrmlarly, ~t may be possible to regulate the release 
of water to Improve the flows avalable for downstream lrngat~on dunng the normal low flow penod To 
maxmze comblned power and downstream benefits would reqwe reservou operation wth h s  objectlve m m d  
- an operatmg mode whlch may tend to reduce the m a m u m  power generation potential To the extent that such 
multi-purpose operation reduced power revenues, it would have to be a condtion of the license to a pnvate 
developer Alternabvely, a developer incentive for multi-purpose operation would be requlred If operation to 
produce downstream benefits m Inha is to be worthwhle, a pnor agreement on the quant~ficahon and s h a g  
of net benefits would be reqwed between In&a and Nepal So far, thls has only been acheved m principle wth 
respect to the Mahakali bver  and the Pancheshwar multipurpose project 

5 7 Other HMGN D~rect Costs and Benef~ts 

The government mar s  a number of pre-development costs, mcludmg the cost of data collection and feasibility 
studies and land dedcated to the project HMGN may wsh to treat these costs as its contnbution to equity 
Alternabvely, it may negotiate some other form of payment m compensat~on On the benefit side, a value may 
be attributed to project access and Infrastructure whch IS avalable for public use 

Treaty Between HMGN and GO1 concerning the Integrated development of the Mahakalr Rwer, lncludlng Sarada 
Barrage Tanakpur Barrage and Pancheshwar Project 

Acres/USAID Pr~vate Electr~c~ty Project 5-4 



The Export of Power from Nepal - 
Evaluatron of Opportlmrties 

6 Steps to Private Export 
Project lmplementat~on 

The flowchart m Figure 3 illustrates the mam steps that must be followed by HMGN and the developer as they 
move towards private project unplementation It can be seen that the process 1s relatively complex and lnvolves 
a number of mtenm stages of approval or agreement among the vanous parties In the Interests of simplicity, 
not all steps are shown, and the procedure is llkely to vary somewhat, dependmg upon the particular project 
concerned 

The development process can be started either by HMGN decidmg to seek proposals, or by a developer-mtiated 
proposal At the same tune, Parliamentary approval may be reqwed, and negohations should be mtiated wth 
Inda on the quantification and shanng of potential downstream benefits, if they exlst Parliamentary approvals 
and mtemational negotiations can take a long tlrne, and the process must be started very early lf they are not to 
hold up the entue project schedule 

Once the proposal(s) have been subrmtted, there follows a process of mtial evaluation from the techmcal, legal, 
regulatory, economc and financial pomts of view, wth the economc and financial evaluation bemg based on 
NEPSIM model slmula~on The results of these evaluations d l  lndcate the preferred developer If the results 
of nba l  negotiations between HMGN (through EDC) and the developer are satisfactory, the developer w11 be 
given sufficient assurance by HMGN to allow hun to progress to the next stage The assurance may take the form 
of a Survey License and Letter of Intent, if an update of the Feasibility Study is reqwed, or the issuance of a 
con&t~onal Project Agreement and a condtional Export Agreement 

Armed with t h s  conQtional level of project exclusivity and approval, the developer can then proceed wth 
detaded negohations wth the mqor parhes as reqwred mcludmg the mporter(s), the SEBs, NEA, h s  proposed 
contractors, financiers and mvestors, and the Government of h d a  Ths  should lead to the mtialmg of Flnance 
Agreements and Power Purchase Agreement(s) (PPA) At the same tune, the detailed Envuonmental Impact 
Assessment (EIA) and Environmental Action Plan (EAP) w11 be reqwed, possibly before the condtional 
Fmanclng Agreements can be mtialed 

At h s  stage, there would be the final detillIed techcal, legdregulatory and economc and financial evaluations 
a s  would be followed by public hearings, and assurmng that all the foregomg steps are passed satisfactorily, 
would result m the jomt issuance of the Fmanc~al Closure documents, the srgnmg of the PPA, and the Generation 
and Transrmssion Licences Only then would the developer be ready to award contracts to h s  contractors and 
proceed with the deta~led engmeermg and project construction 

Followtng comrmssiomg and the agreed penod of operation, ownershp of the project would then be handed back 
to HMGN 
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Power Export Bottlenecks and R~sks 

The developer's abhty to finance the project is crucial The two fundamental requirements w11 be to secure the 
necessary guarantees to nunmze the fmancial nsks, and to be able to demonstrate fmanclal viablllty under the 
terms and condhons agreed to wth the vanous parhes The mam mdcators of financial v~ability are the rate of 
return on equlty, and the debt service coverage ratlo Some developers have incficated that for power projects m 
Nepal, a mmmum real' rate of return on equlty of 20% would be reqwed Accordmg to a number of financiers, 
the debt servlce coverage ratio2 should not be less than 1 5 m any year, under average flow conbtions Under 
low hydrology con&tions, the rabo should not fall below 1 25 

To the extent that the developer is pad for power exports m h&an Rupees, he wdl reqwe guarantees that he d l  
be able to convert h s  'ncuan Kupees Into foreign exchange for debt sZfiice and profit repatnation Smce HMGN 
has stated clearly that it wd1 not provide such guarantees, they w11 have to come fiom the Govenunent of Incfia 
It is possible that GO1 may move away fiom foreign exchange controls to full currency convertibility However, 
I f b s  does not happen, some other currency convertibility guarantee approach wll probably be reqwred that has 
the baclung of the official fmanc~al sector authonties 

A potenhal constramt to export wll be the llnuted ability of the SEBs to finance the necessary transrmssion and 
&stnb&on mfi-astructure to get the mported power to the c o m e r  Considering the poor crecfit ratlng and high 
debt levels of SEBs m Northern India, the developer w11 probably reqwe guarantees fiom other In&an 
mshtubons Unless a take-or pay contract is signed wth the mporter, the availability of lnfrastructure financmg 
guarantees will be a cntical success factor 

Another nsk facmg the developer is lfthe SEBs are unable to mamtam payments for the power received Agam, 
unless appropnate guarantees are provided by GO1 or some other crebt-worthy mshtution, could be an 
obstacle to project implementation 

The developer w11 be sensitive to the future rate of depreciation of the Incfian Rupee relative to the harder 
currencies of hls debt and equty 

7 2 HMGN Approvals, Pollc~es and Procedures 

Arhcle 126 of the Consbtuhon says it is necessary to get a two thu-ds major@ vote of both houses of parliament 
for "sharing" (mtemahonal export) of natural resources It is unclear whether h s  applies to hydropower There 
has been some &scussion of the fact that parliamentary approval may not be reqwed if the resource is leased 
rather than owned by the developer Thls raises the question of the difference between use andlor ownershp 
lnvolvlng land use and water use It is not known how long the Parliamentary approval process mght take, 

Real In th~s case means net of lnflatlon or after drscount~ng for lnflatton 

* The definmon used IS Debt Sewlce Coverage Ratro = EBlTDAlDebt Servlce, where EBITDA means earnings 
before Interest taxes depreclatlon and arnortlzat~on In practrce EBITDA was taken as total operatrng 
revenues less operation and rnalntenance expend~tures taxes and fees but before corporate Income taxes 
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however, lfparliamentary approval is requlred for hydropower projects, it should be secured before developers 
are expected to spend sipficant amounts of tune and money on refitllng thelr proposals 

The process leadmg up to project approval IS complex, vanable, and unclear It has occasionally been suggested 
that the developer should be wllmg to complete h s  detzuled engmeenng before a Project Agreement has been 4 
issued It is hghly unllkely that developers wll  be w l h g  to mvest so heavily unhl they are sure of gettmg 
approval 

There are a number of legslatlve conflicts and inconsistencies The developer is sometlrnes unsure whch 
legslation takes precedence t 
It is unclear what taxes wll  be unposed by HMGN Ths  applies partmdarly to the export tax , the mortgage 
regstrahon fee, the expectahon of free power to HMGN, and local taxes Every case appears to be different and 
subject to negohahon Thls makes it dfficult for developers to decide whether there is any ment m submttlng 
a proposal In adhtion, the question of unport duties is unclear In some cases an item to be mported may be 
manufactured m Nepal and is therefore subject to the hgher unport duty even though the quantity of the domestic 
product is too little or the quality d e n o r  I 
7 3 Competltron 

Developers will be reluctant to submt a proposal if the short list of rnvitees is too long 

More developers competmg for a particular project wll  Increase the benefits that they may be wllmg to offer 
HMGN On the other hand, however, if they are all negot~atmg wth the same prospective power unporters, h s  
wdl tend to reduce the pnce that the Importer wdl have to pay Ths  m turn reduces the developer s profitability, 

1 
and as a result also reduces the corporate mcome tax paid and HMGN dividends if HMGN has an equity share 
Thus, a polnt of d~muushmg returns is reached if too many developers are rnvited to bid 

A smgle developer wdl be m a stronger negohatmg posihon with the unporter On the other hand, he w11 be less 
pressured to offer the most favorable terms to HMGN 

When a Request for Proposals (RFP) is issued, EDC must take care to balance the costs of mvolvmg too few or 
too many developers m the competitive bid process I 

Envlronrnental impacts are an extremely mportant consideration affectmg potential project viability Thls is 
especially true of the larger projects, which are more suited for export, and whch because of theu size have 
correspondingly greater Impacts The unportance of adequate treatment of envuonrnental factors was stressed I 
m a recent USAID-funded report prepared for EDC on the subject 

Strengthen~ng EDC s Capaclty for Envlronmental Revlew and Management of Power Sector Projects Acres 
lnternatronal Aprll 1996 I 
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Intemabonal hanciers are parhcularly sensihve to the environmental and socio-economc lrnpacts of the projects 
they are asked to finance Developers, on the other hand, may be reluctant to do more than absolutely necessary 
m the way of Impact mtigation and compensation, as such costs tend to reduce project profitability 

Envuonrnental costs tend to nse the more they are stuled 

It wdl be very unportant, therefore, for HMGN to ensure that it has the necessary shlls, mstitutional structure, 
policies, and procedures to ensure that the national economc and envuonmental mterests are protected m a 
balanced and practical way 

7 5 Downstream Benef~ts 

If the project is approved before an agreement on the s h m g  of downstream net benefits is reached wth Inla ,  
it is less llkely that a f a r  agreement can be reached after the fact 

If the project lrnplementation is delayed m order to secure agreement on downstream benefit shanng, the lost 
benefits fiom power generation soon exceed the potential addtional benefits fiom downstream benefit shanng 
There is a general lack of specdic dormahon about downstream benefits The NEPSIM model has the capacity 
to calculate the potential benefits, but it is dependent on the availability of appropnate mput data Th~s  mll 
requue more research and the cooperation of potential downstream beneficlanes 

If the operating regune to maxlrmze downstream benefits is Merent fiom that to maxlrmze power benefits, 
developers will be reluctant to change unless it is a specific conltion of the Generaoon License, or unless 
compensation mcentives are offered by HMGN 

Sdtabon can have a considerable Impact on the useful Me of a project (through reduction of reservou live storage 
and hydraulic erosion of civil structures and mechamcal eqwpment) In addition, downstream siltation can 
sometimes affect the requued operatmg regune 

The potential nsks and lrnpacts of siltation should therefore be a factor m the mvestment decision 
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8 Overv~ew of the NEPSIM Model and ~ t s  Use 

The Nepal Export of Power Sunulation Model has been custom-designed and b d t  for EDC as part of thls 
assignment Full details of the model are gven m the NEPSIM User's Manual and Model Documentation, 
Appenh B At the request of EDC, the model has been developed uslng Lotus 1-2-3 The model and associated 
files take up about 4 MB and can be compressed onto a slngle 1 4 MB cllskette The model has been made as 
general, flexible, and user-fhendly as possible 

Essentially, the user mputs the data for a project m the mput section, h s  can be very detailed or quute general, 
dependmg upon the avadable mformabon A total of 129 Merent mput arrays can be accommodated, but useful 
lnslghts can be obtamed from just a fraction of t h ~ s  lnput The model then automahcally calculates the outputs, 
mclurlmg a summary page of key mlcators, a number of graphical summaries, and the results of a wde range 
of sensitivity stu&es 

Figure 4 is a slmple illustration of the mam mputs and outputs The three mam categories of outputs are 
Developer Profitability, HMGN Benefits, and Downstream Benefits It should be noted that export tanffs are 
an mput to the model and not an output 

INPUTS AND OUTPUTS IN THE NEPSIM MODEL 

/ Assumptions on 
Project Costs Schedules 
Taxes Flows Generation 

Power Sales Tar~ffs 
Flnance etc 
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Normally, the startlng pomt w11 be a proposal fiom a developer on a particular project Project costs the 
financrng plan and loan terms, development schedules, plant capacity, power production and tanff mputs can be 
based on the proposal Economc variables, such as d a t i o n  and currency exchange rates, can be based on the 
developer's assumptions or Independent judgement Taxes and fees can then be Input accordmg to HMGN 
policy If downstream benefit mformat~on 1s available it should also be mput, along wth assumptions on the 
shanng of those benefits 

The results of the slmulabon can be examuned to determe developer financial viablhty, as measured by hls real 
rate of return on eqwty and the debt servlce coverage ratlo m the worst year If these parameters are too lon 
ather the cost wll have to be reduced, sales tanffs mcreased, HMGN taxes and fees reduced, project handover 
delayed, or some combnabon of the four Conversely, if the return on eqwty is above 20%, HMGN benefits can 
be mcreased m a number of ways In thls way policy options can be tested 
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9 The Key Questions in Pr~vate Development 
of Power for Export (How NEPSIM Can Help) 

9 1 What Should Nepal Charge for the Resource Use? 

The c h a t  revenues to Nepal from pnvate export project development can come from a considerable number of 
different sources, not all of whch d l  apply m every case 

Electrical Energy and Capacity Royalties 
+ Free power gven to HMGN by the developer for on-sale to NEA 

The return on HMGN s equty m the project (e g due to pre-development expenses) 
+ Corporate Income Taxes paid by the developer, h s  contractors and suppliers 
+ Export Tax levied on power exports 

HMGN's share of export revenues 
+ Mortgage Regstration Fees 

Personal Income Taxes paid by mdviduals employed as a result of the project 
c Customs Import Duties 
+ Sales Tax or VAT 

Local Taxes 
+ Dlrect Infrastructure benefits 

Benefits of transfer of ownershtp of the project to HMGN 
Net downstream benefits ln Nepal 

+ Nepal's share of the downstream benefits m Inda 

The sum total of these &ect benefits is, essentially, what HMGN charges for the use of the resource With the 
exception of the last two, most of the foregomg lrect benefits to HMGN are drrect cost to the developer, and 
as such they either reduce the developer s financial viability andlor Increase the cost of exported power 

There is no slmple formula to deterrmne what KMGN should charge A full econormc viability analysis of the 
project, taking into account lrect and mlrect costs and benefits, would mdcate whether the project is 
econormcally vlable, and c W y  the project should not proceed unless it is econormcally viable However, such 
an analysis would not answer the quesbon of how much HMGN should charge Rather, it is a ~ramnatic question 
of what the market wll bear By pluggmg the assumed PPA terms mto NEPSIM, it is possible to d e t e m e  what 
combmation and level of HMGN benefits would tip the balance from developer financial viability to non- 
viabhty NEPSIM wrll also mhcate the resultmg shares of total net benefits, whlch are HMGN total net benefits, 
plus developer after tax profits, plus Inda's share of downstream net benefits At that pomt, HMGN must decide 
whether its net benefits are sufficient compensation for the use of the resources If not, the decision should be 
to defer the project for the tune-bemg 

9 2 Is the Export Pr~ce V~able and Fa~rv 

Developer financial viabhty under the PPA terms can be qulckly deterrmned usmg NEPSIM, as explamed above 
However, the quesbon of whether the export pnce is falr is more complex The selllng pnce obviously has to be 
greater than the cost of production, othemse there is no mcentive to mvest or produce On the other hand, the 
pnce should probably be less than the alternative cost of power to the Importer, otherwise he has little mcentive 
to Import, unless he is unable to finance the development of h s  alternative source 
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The questlon 1s complicated further because there are dfferent types of power (e g capacity, p n m q  energy 
secondary energy, etc ) and Werent possible tunes of dehvery Thus there can be a wde range of posslble tmff 
structures and levels In addihon, the rate(s) of escalation of the tanffs and the currency(1es) of payment are 
important considerations Further, the allocahon of nsks (e g a take or pay contract) and the necessity for 
financial guarantees also Influence the pnce 

W e  some work has been done on the subject from tune to tlme', an up-to-date study, based on a revlew of the 
hterature and consultat~ons w~th potential mporters, 1s hghly desirable, and would go a long way to answemg 
the queshon of whether a partmlar PPA is fm It must be remembered, however, that provided the developer 
has the nght mcentives, he wlll be motivated to try to secure the best export agreement posslble 

9 3 What Would be the Developer's Prof~t and IS rt Fair' 

NEPSIM makes the calculation of the developer's profit a sunple matter, once the mput data are avaslable 
Developers say that considemg the nsks mvolved, a real rate of return on eqmty of at least 20% wll be reqwred 
Anythmg less than 20% and the developer is unhkely to fmd the project attractive 

Is 20% far7 Yes, consldemg that HMGN would not have to mcur any financial habihty, beyond malung the 
resource available, and would stand to earn considerable mcome, of whch a thlrd or so mght be m foreign 
exchange A major export project would have a very posltlve Impact on the economy of Nepal But it will not 
happen unless there is a sufficient benefit to the developer Is 30% too much? Probably It then becomes a 
questlon of how to share the excess profit farly between HMGN and the developer 

9 4 How to Share any Excess Profits Fa~rlyg 

It IS conceivable that a developer mght be able to control the costs and negotiate a favourable PPA so that the 
return on equity was s~gn~ficantly more than 20% If HMGN were to raise the taxes and fees to capture all of 
the "excess" profits above those that yleld a 20% return, then the developer would have no mcentive to generate 
such before tax profits However, dHMGN were to share any excess profits above the 20% level equally wth 
the developer, then an mcentlve does exlst and both part~es can be w e r s  Ths  can be acheved m a number 
of ways 

One of the slrnplest soluoons lnvolves the use of NEPSIM, or the developer s model if the two yield falrly s~rmlar 
results The actual developer's return on equlty w11 not be known until the end of the developer's operatmg 
penod However, a close esfxnate can be made ~mrndately pnor to project construction At that tune the terms 
of the PPA will be known, the turnkey pnce of the project w11 be set, the fmancmg terms and the project 
operat~ng agreement w11 have been fixed, and the basic HMGN terms and conhtions w11 have been agreed 

For example Karnal~ (Ch~s~pan~) Multipurpose Project Feasrbllrty Study Maln Report H~malayan Power 
Consultants December 1989 

All models of thrs type and cornplexlty lnvolve a number of over-s~mpl~ficat~ons otherwrse they would become 
too unw~eldy Therefore ~t IS very unl~kely that any two ~ndependent models wrll y~eld exactly the same 
results 
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Based on these known factors, the llkely future return on equity can be d e t e m e d  wth a much hgher degree of 
confidence 

If an Export Tax were to be used to gve  HMGN half of the "excess" profits, it would be possible, based on 
sensitivity analyses for the particular project, to produce a c w e  ldce that m Figure 5 Thls shows, for any 
anticipated return on equlty, the Export Tax that would bmg  the return on equty half way back to the 20% 
minimum Thus, if such a formula were agreed m advance, the developer would be assured of at least a 20% 
return, and he would know that he would be able to keep half of any excess profits earned Ths  approach would 
have the advantage of fixlng the rules at the be-g - it would not be necessary to revisit the questron every 
year The appropnate formula would of course have to be deterrmned on a project-specific basis, and it would 
not be possible to apply the terms fiom one project to another 

9 5 How to Compare and Evaluate Export Proposals? 

As shown m Figure 3, developer proposals wll be subject to evaluation fiom the 1egaVregulatory pomt of view, 
the techcal pomt of view, and (usmg NEPSIM) the economc and fmancial pomt of view These evaluations 
wll occur at least Mce, mtially to select the most favourable among competmg proposals, and later, just pnor 
to the decision of whether to award the project to a particular developer and issue a Generation and Transmsslon 
License NEPSIM srmulations w11 probably also be used dunng the negotiation process wth the preferred 
developer 

The prototype Request for Proposals documentation3 has been developed wth NEPSIM m a d ,  and the data 
to be provlded by the developers wdl have to be m a consistent format to facilitate entry as mput data to NEPSIM 
The mdvidual developer's estnnates for power produchon, project costs, financmg terms, and sales tanffs should 
be used Care should be taken m the mtial companson to use the same assumptions for all developers wth 
respect to HMGN taxes and fees, mflation, exchange rates etc Also, downstream benefit assumptions should 
be the same unless a developer proposes a Qfferent size of development or different operatmg mode 

Based on the NEPSIM simulations for each developer proposal, the first step should be to confirm potential 
developer financial viability, as measured by thelr real rates of return on eqtuty and the mmmum debt service 
coverage rahos What is important here is that the rnmmum financial cntena can be met and the project appears 
potentiaIly viable A proposal wth a developer ROE of 27% should not necessanly be considered supenor to 
one of 20% The second step is then to compare the proposals m terms of the resultmg benefits to HMGN 
NEPSIM calculates the Present Value of Dlrect Net Benefits to HMGN Assurmng that the proposal is 
technically feasible and acceptable from the 1egaVregulatory pomts of view, then the key cntenon is the& 
Benefit to Nepal It is this figure that should be used as the basis for choosmg between developers. and that 
negotiations should be aimed towards maxlmisine 

3 Request for Proposals for 402 MW Arun-Ill Hydroelectric Project on Bu~ld Operate Own and Transfer 
(BOOT) Bass, Second Draft Acres lnternat~onal Aprll 1997 Note that Arun Ill was used as the prototype 
project not as an endorsement but because ~t a the only project of that size for whlch des~gn docurnentabon 
has been completed 
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9 6 How to Choose Between Free Power 
or a Share In Revenues? 

For some projects, HMGN may have the ophon of talung a certam percentage of the power production for resale 
to NEA, or a smlar  percentage of the net export revenues earned by the developer The choice depends upon 
a number of factors, mcludmg whether it would reduce the saleability of the remamg power for export, the 
incremental capital costs reqwed m Nepal to allow power shanng, and the assumed tanff that NEA would pay 
relahve to the proposed export tanff Because of the economes of scale of larger projects, the un~t  pnce of an 
export project should normally be lower than fiom a project smted for the demand m Nepal alone Ideally, 
therefore, NEA's system p l m g  staff should be mvolved m answering the question 

NEPSIM WIII mchcate whch ophon would result m the greatest net duect benefits to HMGN, but a full economc 
analysis, considering the hec t  and mhect costs and benefits of the options, would be reqwed to deterrmne wth 
confidence what is m the greater national mterest 

9 7 What Should be the L~cense Penod? 

Obviously, the developer wll be eager to secure as long an operatmg penod as possible before transferring 
ownership of the project to HMGN At the same tlme, the potential post-transfer benefits to HMGN are very 
sigmficant Negohations on the appropnate hcense penod can be assisted considerably by NEPSIM sunulations 
Sensibvity stuches for varylngpenods of ownershp wll show the Impact on developer profitability and HMGN 
Net Benefits and thls vvlll become another pomt for negotiation between the two parties It should be noted that 
aRer 25 or so years, the Impact of any operatmg extension has relatively little benefit to the developer m terms 
of an increased ROE, whereas the decrease m HMGN Net Benefits 1s more sipficant This is because the 
&scount rate used to calculate the present worth of HMGN net benefits 1s only lo%, which 1s much lower than 
the 20% or so ROE reqwed by the developer Thus, longer-term benefits are more important to HMGN because 
they are discounted less 

- 

9 8 How to Share rn Downstream lnd~an Benef~ts' 

NEPSIM mcorporates a powerfid module to calculate potential rngation, flood control and other downstream 
benefits m both Nepal and Incha But as with all computer programs, its value depends upon the reliability of 
the Input data The problem, therefore, is not m calculating the potential benefits but m collectmg the necessary 
Input data It is apparent that the cooperaQon of Inda is requued if the exercise is to lead towards an agreement 
on benefit shanng 

So far, a Treaty has been signed between In&a and Nepal for the rntegrated development of the Mahakali RTver4, 
and this establishes certam principles for cost and benefit shanng that may be extended to other nvers More 
study is now reqwed on the potential downstream benefits on other nvers Once the respective benefits and 
costs are known, it is more llkely that a falr basis for shanng any net benefits can be agreed 

Treaty Between HMGN and GO1 Concerning the Integrated Development of the Mahakal, R~ver lncludlng 
Sarada Barrage Tankapur Barrage and Pancheshwar Project 
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It was pomted out m Section 6 that the negotiation wth India on downstream benefits could take a long tlrne 
If a decision is taken mlaterally by Nepal to proceed wth a pxcula r  power project, it would be much more 
difficult after the fact to reach an agreement wth Inha on downstream benefit shanng Therefore, b s  issue 
must be addressed as early m the process as posslble m order to avoid project mplementation delays 

A cnhcal considerabon is the fact that if the project is delayed m order to agree on downstream benefit shanng, 
a polnt 1s reached beyond whch the losses m power benefits exceed the potential g a m  fiom downstream benefits 
The figure at the bottom of Page B-93 m Append~x B, whlch is produced as part of every NEPSIM smulation, 
dlustrates b s  pnncrple for a hypothetical project In the example, any delay of more than a year would result 
m a net loss of benefits to HMGN 
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10 Recommendatrons 

The vanable that has the greatest mpact on both developer profitability and HMGN net h e c t  benefits is the 
pnce of exported power IPPs therefore have a considerable lncentlve to try to m m z e  the export revenues 
However, potential developers can only afford to spend a llrmted amount of tlme m assessing power export 
market opportutllties The subject is complex, and because pnces wlll probably be some function of the 
mporter's altemabve cost, it is f d y  m c u l t  to make an mdependent judgement of the famess of terms offered 
by the prospective purchaser 

An up-to-date study of alternahve power costs and acceptable mport tanffs m the Northern Inha export marhet 
area would therefore be very helpful to both HMGN and IPPs The LRMC for new plant and operatmg costs 
for exlstmg plant are reqwed for the mam types of plant and fuel sources m the pmary  market area The study 
should Merenhate between the market for f m ,  secondary, pealung and emergency supply Pnce sensitivity to 
the Capacity Factor and seasonal vanabons m demand and value would be mportant, as would the llkely currency 
of payment, tanE escalaoon rates, and the possible/preferred tmff levels and structures An estlmate of llkely 
wheelmg charges and the acceptability of take or pay contracts would also be desuable 

The envxonmental and socio-economc mpacts of each hydropower project, and the adequacy of proposed 
mtigation and compensation measures, wll  be a major concern of international development agencies and 
financiers At the same tme, developers w11 be reluctant to study the matter m depth until they are close to 
project approval Envxonmental issues cannot be left until the last m u t e  It w11 therefore be necessary for 
HMGN to strengthen the msbtubonal structures, pohcies, procedures, and staff slulls so as to ensure that national 
economc and envlronrnental mterests are protected m a balanced and practical way Reference 23 m the 
Bibliography contalns specific recommendations 

With the development of NEPSIM, HMGN now has a powerful new tool to assist m power export policy 
formulation, and for analyzing and comparing developer proposals EDC and MOWR staff tramed m the use 
of the model NEPSIM should be encouraged to develop th~s  new slull Certamly, the more NEPSIM is used, the 
more confident and competent the staff wll become m its application Ths  mll translate mto more useful and 
tltnely results for the decision-makers In negot~atlons w th  developers, EDC should try to reach agreement m 
pnnc~ple on a basis for shanng any excess profits, perhaps along the lmes suggested m Section 9 2) It is llkely 
that NEA staEwould also find NEPSIM helpful m evaluatmg IPP proposals amed stnctly at the market m Nepal 

If a power project supplies electricity to NEA as well as to export markets, it should be e l i ~ b l e  for financial 
support fiom the Power Development Fund Considering the mportance of project finance, PDF financmg of 
part of the project cost could make the Merence between whether or not the export project proceeds 731s mght 
be a strong reason for HMGN to take some power and sell it to NEA, rather than to take a correspondmg share 
of export revenues Efforts should be made as soon as possible to secure PDF fundmg assistance for any ehgble 
power export projects IPPs should be notified immediately when such financial support w11 be available 

Some of the mam potential bottlenecks to power export projects are SEB transmssion and Qstnbution 
infrastructure financmg and associated debt service guarantees, mporter power payment guarantees, and the IPP 
abllity to convert Indmn Rupees to forelgn exchange These problems w11 have to be resolved if the potential 
of power exports from Nepal to In&a is to be fully exploited HMGN should closely momtor developments, and 
seek donor assistance m f m b g  practical solutions 
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A study is reqwed of the hkely macro-economc Impacts of a typical IPP-developed power export project This 
study of the overall project economcs should serve as a gudelme for slmlar studes on subsequent projects 

Elements should mclude 
Classification and quantification of all duect costs and benefits 
Explanation and quantification of appropnate shadow pnclng and multipliers 

t Analysis of the split between local and fore~gn currencies m capital and O&M expenhtures and revenues 
Project mpact on the national supply and demand for local and foreign currency 
Dlrect and lndlrect employment and spendmg 
Demand and supply of key cornmodties 
Impact on the balance of payments and the trade deficit 
Possible steps to maxunm Nepal content, and recommendations on whether and when such steps should be 
implemented, considering the ~mplications for financial viability 
Long-term plannmg forecasts of inflation rates m Nepal, Inda and the USA, relevant exchange rates, and 
the BOP deficit 
Guidelines on appropnate economc viability cntena and d~scount rates 

The Mahakalt Treaty may provide some precedent on downstream benefit shanng between Nepal and Inha 
However, for other nvers, a considerable amount ofjomt study w11 be requred to quant~fy potentla1 benefits and 
costs even prior to any negotiations on thelr shanng The NEPSIM model can be used to estmate benefits if 
appropnate mput data can be obtamed 

The principle for net benefit shanng must be agreed with Inda m advance, as ~t will be very &%cult to agree on 
a f w  spht once the decision to proceed has been made by HMGN Therefore, for any major project, negotiatrons 
should be imtiated wth GO1 at the earliest practical date on the quantification and shamg of potential 
downstream benefits and costs Aid fundmg should be sought for t h ~ s  potentially profitable exercise m 
international cooperation 

An econormc analysts is requred to help HMGN to choose between talung a share of power export revenues or 
a share of the power generated Thls wdl requlre system p l m g  mputs from NEA More study is also reqwred 
to determe the best use of each project wth  respect to potential power and downstream benefits Agam, NEA 
must be lnvolved m the plann~ng process to determme the optlmal mode of operation 

An attempt has been made in Figure 3 to summarize the mam steps that HMGN and the developer must follow 
towards project mplementation Thts process should be clarified and standardized as much as possible 

Consrderaoon should be gven to a re-des~gn of the electnc~ty royalty structure, so that capacity royalties account 
for a more sipficant share Also the advisability of differential royalties for domestic power and for export 
should be considered 

The need for a one-cvmdow approach to pnvate power development led to the establishment of the EDC For 
th~s  to be effective, the EDC needs appropnate authority as well as responsibility Steps are requred to ensure 
that power export pollcy comtrnents made by one branch of government, e g on taxation, are supported by 
other m s t n e s  

A number of leg~slat~ve contlicts and mconsistenc~es remm wth respect to power export Steps should be taken 
to i d e n a  and resolve such conflicts Simlarly, policy clarification is reqwed m a number of areas, mcludmg 
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Import duty pohcy, particularly as ~t relates to goods whch are available m Nepal but whch may be of Infenor 
quality or mufficient quanbty, the policy on corporate Income tax, particularly mth respect to the defmtion of 
the percent reduchon avadable to IPPs, and whether or when Parhamentary Approval is requlred for power export 
projects 

An EDC library and computer database should be established 

A summary, by project, of llkely siltation and its unplicat~ons would be helpful to potentlal developers 
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Append~x A 

Acronyms 

BOOT 
CPI 
dls 
EAP 
EDC 
EIA 
GDP 
GO1 
Gwh 
HMGN 
IDA 
IDC 
PP 
Irs 
h 
kW 
kwh 
LO1 
MOWR 
MW 
NEA 
NEPSIM 
NPV 
Nrs 
O&M 
PA 
PDF 
PEP 
PPA 
PJP 
ROI 
SEB 
TOR 
VAT 
WECS 

Bmld-Own-Operate-Transfer 
Consumer Pnce Index (an Index of dilation) 
Downs trearn 
Envronrnental Action Plan 
Electncrty Development Center 
Envronmental Impact Assessment 
Gross Domestlc Product (a measure of the slze of the economy) 
Government of Inda 
Gigawatt-hour (or lo9 Watt-hours) 
HIS Majesty's Government of Nepal 
International Development Assocratlon 
Interest Dunng Construction 
Independent Power Producer 
Inlan Rupees 
hlo (or lo3) 
hlowatt 
lalowatt-hour 
Letter of Intent, or Project Agreement, issued by HMGN 
Muustry of Water Resources of HMGN 
Megawatt (or 1 O6 watts) 
Nepal Electnc~ty Authority (the National electnclty utility) 
Nepal Export of Power Slrnulation Model 
Net Present Value (or discounted present worth) 
Nepal Rupees 
Operation and Mamtenance 
Project Agreement issue by HMGN 
Power Development Fund 
Pnvate Electnclty Project 
Power Purchase Agreement between Developer and Purchaser 

Request for Proposals 
Return on Investment 
State Electnclty Boards (the pmary  public utll~ties m I d a )  
Terms of Reference 
Value-added Tax (a possible replacement of the current sales tax ) 
Water and Energy Comrmss~on Secretanat of MOWR 

Acres/USAID Pr~vate Electrrcrty Project A-I 

3% 



C O N F ~ E ~  

NEPAL EXPORT OF POWER SIMULATION MODEL 

NEPSIM 

Technical Assistance 
to the Electricity Development Centre 

HMG/Nepal 

provided under USAID Private Electricity Project 
Contract No 367-0 167-C-5 1 17-00 

by ACRES International Corporation 
Amherst, New York 



AcresNSAID hlvate Electr~citv S u ~ ~ o r t  Pro~ect 

USER'S MANUAL AND MODEL DOCUMENTATION 

Table of Contents 

MODEL OBJECTIVES AND OVERVIEW 

SOFTWARE 1 HARDWARE REQUIREMENTS 

INPUTS 

CALCULATIONS AND OUTPUTS 

USING NEPSIM 

a) General Model layout 

b) Model Calculation / Recalculation Procedures 

MODEL MAINTENANCE 

a) Model Manager 

b) Master Copy 

c) Protection, Modification and Update 

GENERAL LIMITS OF THE NEPSIM MODEL 

NEPSIM MACROS AND THEIR FUNCTIONS 

NEPSIM NAMED RANGES 

TYPICAL NEPSIM PRINTOUT (with illustrative mnputs) 



Acres/USAID Private Electricity Supuort Pro~ect 

NEPAL EXPORT OF POWER SIMULATION MODEL (NEPSIM) 

USER'S MANUAL AND MODEL DOCUMENTATION 

1 MODEL OBJECTIVES AND OVERVIEW 

The NEPSIM model has been custom-developed as a tool for His Majesty's Government of 
Nepal (HMGN) as part of the effort to encourage pnvate sector development of 
hydropower projects, m order to explo~t opportuties for power export Specifically it 
has been designed to asslst the Electncity Development Center (EDC) to 

a evaluate power export policy alternatives and formulate recommendations 

s assess and compare developer's proposals 

= quantify the net benefits to Nepal, including downstream benefits 

assist m negotiations with potential developers and downstream beneficiaries 

a understand the linkages between HMGN policy, power production, export 
prlces, project economics, project finance, and developer viability 

F~gure 1 

INPUTS AND OUTPUTS IN THE NEPSIM MODEL 

Assumpt~ons on 

Power Sales Tar~ffs 
I Finance etc I 

Developer 
Profitabil~ty Benefits 

As shown in Figure 1, NEPSIM reqmres a number of inputs, based upon whch it then calculates 
the resulting Developer profitability, downstream benefits, and HMGN benefits The 
level of detail of the inputs can be very detsuled or qulte general, depending upon the 
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available information NEPSIM has been designed to have the flexlbllity to handle a 
wide range of project types and input assumptions Care has been taken to make it as 
automatic and user-fhendly as possible Table 1 summanses the main categories of 
inputs and model outputs 

Table 1 

NEPSIM INPUTS AND OUTPUTS 

NEPSIM has been developed In Lotus 123 Spreadsheet format at the request of EDC because 
Lotus 1s the software package wth which EDC staff are most familiar 

While NEPSIM has been designed pnmanly for the analysis of power export projects, ~t has the 
flexibility to provide useful insights on projects fully dedicated to serving power 
consumers in Nepal, and could therefore also be a useful tool for NEA and of course 
WECS 

J 

Inputs 

Project Implementation 
Project and Developer 
Scenario descnpt~on 
Development schedule 
Ownership and transfer 

Project Costs 
Capltal cost and equity 
Operation and mantenance costs 

Power Production and Sales 
Power tarlffs and wheeling charges 
Power product~on 
Power sales 
Transmission losses 

Economics and Finance 
Inflation and exchange rates 
Discount rate 
Debt financing and terms 

HMGN Benefits 
Taxes, Royalties and fees 
HMGN costs and other benefits 

Downstream Benefits 
Irrigation potential 
Flood damages and alleviation 
Benefit shmng 

- 
Outputs 

Project Economics 
Project real econormc Rate of Return 
Present Worth of HMGN Net Benefits 
HMGN, Developer & Ind~a share of benefits 

Developer Viability 
Loan amortlsation 
Developer's cash flow 
Developer ROR on equity 
Debt Service ratios 
Years of operation untrl payback 

Downstream Benefits 
Benefits wthin Nepal 
Benefits withln India 
Nepal's share of India benefits 

Analyses 
Sensitlvlty studies 
Impact studies 
Royalty growth pattern 
HMGN total revenue growth pattern 
HMGN benefit share by source 
HMGN benefits relative to Trade Deficit 
Project delay economics 
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2 SOFTWARE / HARDWARE REQUIREMENTS 

The NEPSIM model has been developed using the LOTUS 123 Release 5 for Windows 
spreadsheet LOTUS 123 is a Wlndows program that must be executed from Windows 
version 3 or later, Windows95 or WindowsNT operating systems Hardware requlrements 
are the same for any machme m n g  the Windows operating system Min~mum 
recommended requirements are 486-33Mhz processor w t h  16MB of memory There will 
be sigmficantly enhanced performance of model recalculation tlmes if a Pentiurn processor 
wth  additional memory is utilized for model application Hard disk space requlrements for 
the basic NEPSIM model and associated files is approximately 2MB Hard dlsk space of 
20 to 50MB should be sufficient for most project applicabons 

The model w~l l  work w~th  any printer that is Wlndows compatible It is recommended that a 600 
dpi quality printer be used to prov~de sufficient resolution of the NEPSIM model reports 
and graphs 

3 INPUTS 

The NEPSIM inputs are entered pnmarily m the INPUT model sheet The next few pages are a 
reproduction of the INPUT sheet, w th  numbers ldentifylng each of the individual inputs or input 
sections This is followed by descriptions of each numbered ~tem, corresponding to the numbers 
on the INPUT sheet 
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NEPAL EXPORT OF POWER SIMULATION MODEL (NEPSIM) 
MODEL INPUTS 

Scenarro Description 1 2 1 1 
-- - - 

Proposal Number C 3 f3 Scenario Number r 4  C - - - 
Developer -5 1 1 - - 
Purchaser -6- 

Flrst year of construction E L 0  
Last year of construction C L U  

- 
Flnt full capacity commercral power production date 

Total Developer capital cost m 1997 million US$ 

Developer's equity % of total capital cost 

Project L~fe  for this Analysis 

Years of Full Developer operation before ownenh~p transfer to HMGN 
- 

Developer proposed HMGN ownersh~p % after transfer ~ 7 4  oj 
- - - - -- -- -- - 

* Including all taxes fees-and so~oeconD?;l~c and knvrronmen~~c%si- 
- - - - -  - 

Operation and Marntenance 

Percentage of Capital Cost %/year 
(dunng prlvate operat~on) 

z 1 5 C j  - 

- 

Percentage of Cap~tal cost %/year C 1 6 9  
I 

(afler handover t o H M 9  - 
- -- 

- -- - - - -  - - - - - 

TL% 
Year 1 Escalation 
Pnce Real US $ 

"Myear 
Nepal capaclty $IkWlmo 
Nepal firm energy dkWh 
Nepal secondary energy dkWh 

c m - -  +--= 
Export capaclty $/kW/rno 
~xport firm energy c / k ~ h  23 -C/ -W-%yr 
Export secondary energy dkWh 

La-- 
~ 2 7 -  -- 

IZ_=. 
-- - 2s 

Export capauty IRs/kW/mo 
Export firm energy IRslkWh 
Export secondary energy lRs/kWh -- - - - - 

Wheel~ng charge In Nepal $/MWh 39 F=i'7 
Wheel~ng charge to border BlMWh 40 - - -'41 " - 

f-- 
Wheellng charge m lndla $/MINI 42 -- --- 43 -- 

- - 
Average tariffs based on t~m~of-dafo$rattonto ma*rnl.?e rerevenues -- 

- 

Developer sells d~rect to NEA? 
-- - 

I/ 

CL44  NO or yes11 

Developer glves power to HMGN 
whldr HMGN sells to NEA? I ;1 

USER-IN WK4 
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MODEL INPUTS 

Nepal Export of Power Slmulat~on Model (NEPSIM) 

- 

USER-IN WK4 
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MODEL INPUTS 

Nepal Export of Power Slrnulatlon Model (NEPSIM 

Power Productton Assum~t~ons 

Flrrn Energy GWyear 

Net Dellvery 
Power to 

Secondary Energy GWWyear I -59 L....- 60 r- 
-- 

Average Energy GWhlyear lzIz3 L= 

Phase In of Power Product~on 
- --- --- ----- - 

Operating Calendar 
Year -- Year MW GWh 

-- - - - -- 

Transm~ss~on losses, % i 
to dellver to Import customer 

- - - - - - - - - -- - - - - - 

Inflat~on. Exchanae Rate Deprec~at~on and D~scount Rate 

US ave Innailon Rate Wyear r- - -65 -..- 
7 

Nepal ave lnflat~on Rate %/year 66 Balance of Trade Defic~t 11 
- - - rn~lllons of US$ 
- Depreclatlon Rate NRs/US$ %year 67 -- -- r -- n 

In first yea-.l6-structlon , 
I - 

Depreuatlon Rate NRsllRs %/year 68 L..- / U h  
Defiat pmwm Rate 

- -  - % e a r  
Real Dlswunt Rate %/year 69 1 [Z 71 

- - 
lnflatlonlndeces =any R$e_s* @rre!Tyee - - 1  

(d) - - -- 
m ~ d  (a, -- (b) (c) - (e) - (0 

Calendar US Nepal US $ NRs IRs Pound DM Yen j 
Year CPI CPI - perUS5 - per U_Sg -pe?US$ U S  pereS_b per!S$ - - -  -- 

7 2 L L  73- - - _ ~ n g e  Rates bFCufre@y&i 75g-- --I '- - 74 - 
- 

IXd_- -__- _ -- -1 
(9, - (h) (I) 0) (k) 0 (m) , 
ECU ~ust i i i lan t 1 1 

USER-IN WK4 



AcreslUSAlD Pnvate Electnclty Support Project 

MODEL INPUTS 

Nepal Export o f  Power Strnulat~on Model (NEPSIM 

USER-IN WK4 

- - - -- -- - - -- 

Tax Rate AssumDtrons 

% Of %of 
-- Cap cost OBM cost - 

Personal Income  ax J&--z 
-- -- 

Import Dut~es 78 79 -- 
Sales laxor  VAT 80 1--&- - - 
Local Taxes 82 

-- - 
Corp Tax hollday years 84 !I - - - - 
Corp Income Tax 85 of net  prof^^ 

-- - 
Export Tax 86 of net export revenues 

-- -- - I 

Nepal Revenue Shanng 1 87 of net revenues 
- -- 

Mortgage Reglstrat~on Fee 88 [-I of debt finanung 
- 

Ftrst 1 5 5  - - Year 16 on 
Capauty Royalty RslkWlyr T- r- - 89 90 "-- 

- - - - -- - 

Energy Royalty %of total 91 I 

energy revenue - ---J C-92 

- - - - - - - - - -- - - --* ---- 7--- 

93 
LoanAmmiunG and Terms- 

-- - - - - - - - -- - Ifh!~sands) - - - - - - -  - - 
Loan Number 1 2 3 4 5 
Lender I I 
Currency type I I ii 

Currency 
Amount thousands I 
Interest Rate I 
Amorttzat~on penod years 
Grace Penod years 
IEttal US $ equivalent - -- -- - - - - - 1 - - -__-_ J - - -  
~ ~ a n  Number 6 7 8 9 - I--=- 
Lender 
Currency type 
Currency 
Amount thousands 
Interest Rate 
Amortizatton penod years - 
Grace Penod years 
InltlalUS $ eqytvaknt - -- - - r 2  

From Exchange Rate ~ssumpt lonz the  prevtous page 

- - - - - - -- - 
-TOW Debt misands of G3 

-- - -1 
Tgal Equtty thousands of US $ 

I Total CapltaI Cost, thousands of US $ - _ _- _ - - -- -- - --- -- - - 





AcreslUSAlD Pnvate Electnuty Support Project 

MODEL INPUTS 

Nepal Export of Power S~rnulat~on Model (NEPSIM) 

7 - 
Are HMGN pmdevelopment costs credited as HMGN equity in the development? L 95 - (Type In Yes or No) - 

HMGN Costs a n t - -  
(Thousan1 1997 US$) 
HMGN ' Dlred" HMGN- 

1 Calendar )redevelopa infrastructure Other 
Year ~n~eStm&nt Benefits Costs 

1999 ; 2000 
2001 
2002 - 

-- - - -- - -----=- ..=-=+----- - 
L- 

NPV 
~ t u d ~ i ~ r v e y s ~ ~ ~  ofpubllc he&& 

" Access mads and other soual ~nfrastructure available to HMGN - HMGN msts other than operating and wheeling after ownership transfer 

USER-IN WK4 



AcreslUSAlD Private Electricity Support Project Nepal Export of Power S~mulatlon Model (NEPSIM) 

MODEL INPUTS 

- - --- -- -- 
Based on Relrablllty Factor of 75% -- --- - - - -- - - - 
( e l  available 3 of 4 Years - 

- -- 
~ x i s k n g ~ r y  Weer Ese)Flow (cms) 99 '_----- 
Prolect DtyWeather Base Flow (cms) 

- ~ n n u ~ ~ s c a ~ i i o n  of Irrigat~on Benefits (%) 
pf ia i  EsSatlon -- - SO&M costs (%) -- 
% of lnd~alrrlgation Benefits to Nepal - - 

' Flood ~ a r n m - ;  
1 1  

~ K o X r n ~ g j c i a q b n  - - 
- ----%Near 

_ _ 1 l  

I -- - 
104 k- - -- 

mrrrrver Flood Benefits n 
lndla Benefits to Nepal 
j-- - 105 -- - -- 

+I 
I - _ - _ _ _ -_. 

- - - - - - - - - - - -- - - - - - - -- -- - - - - - - - - - -- - - - -- - - - - - - - 
Flood Damaaes 11 

LThousands- I i ! !  - US$) --- -- - 
- - - -- ~Ithou tTro$CtDeVeToernen - t 

Flood ~ l o o d  Flood ~ l 6 6 d  ~ e n e n t  ofj Flood Flood I 
Return Perlod Peak Q Duration Damages pod ~ a m a ~ (  Storage 

&earSl-- ,_(ems)-(days) ----- ln Nepal 1 (mcm) 

USER-IN WK4 

- 

I t -  
20071--- 

108 ---- A- - ' I  
500 / - 

1000 1 

-- - - 
I 

- 1 /  



AcreslUSAlD Pr~vate Electnclty Support Project Nepal Export of Power Slrnulatlon Model (NEPSIM) 

MODEL INPUTS 
-- 

-- Other Downstream - Benefits - 

Other Other % India 0 t h  
Year Nepal lnd~a D/S Benefits 

USER-IN WK4 

of Benef~ts Bene* to Nepal 
Operation 1997 Thousands u&--J 

113 

-- - 2038 
+- 

2019 
2020 -- - -- 
2021 - 
2022 - - 
2023 --- - - - 

1 

t 
2024 I 



N e p a l p o n  of P m r  S~mulat~on Moael (NEPSIM 

MODEL INPUTS 
- - .- - : -- - - = 

- - - - *-7 us) - -- - -- - - - - - 
- - - -- - NEPAL PER CROP RESULTS 

- - -- Impraamnlof Emltmg h w o p r n n ~ ~ n r i i i i ~  AIM------- - - 
wnar I W U  a-I rnnwl /\no I Total Wateflotal ~ a ~ ~ t a P O t a l  Annua Annual 

0 me s m m  ~ a c ~ r n  twcums R q v ~ r m a t  I l m p r o m m  M d m a l  OLunambal B ~ M  per Cmp mpmvemen Addmonal Dlerenbal 

- - - - - - -- 

USER-IN WK4 



USER-IN WK4 

Nepal Expon of Power SmnulaDon Moael INEPSIV 

MODEL INPUTS 



AcreslUSAID Pr~vate Electric~tv Suuvort Proiect 

Project - Units Text 

The name of the project being evaluated The project name is entered in the left most 
portion of the light blue field 

Scenmo Descnption - Units Text 

Description of the specific scenmo that is being evaluated The field has the automatically 
wraps text to take up to three lines of descnption The scenario descnption is entered in 
the left most portion of the light blue field 

Proposal Number - Un~ts Text 

Field to insert any alpha-numenc identifier for the proposal 

Scenario Number - Umts Text 

Field to insert any alpha-numenc identifier for the scenmo 

Developer - Units Text 

Name of the proposed developer of the project The developer is entered m the left most 
portion of the light blue field 

Purchaser - Units Text 

Name of the proposed purchaser of the project, if applicable The purchaser is entered in 
the left most portion of the light blue field 

First year of construction - Units Integer years 

The first calendar year of construction The year should be entered in the four digit format, 
for example 1997 

Last year of construction - Umts Integer years 

The last calendar year of construction prior to full capaclty commercial power production 
The year should be entered in the four digit format, for example 1997 

First full capacity commercial power production date - Units Integer years 

The first calendar year of full capacity commercial power production This year should be 
one year greater than the last year of construction The year should be entered in the four 
digit format, for example 1997 

Total developer capital cost - Umts Mrllion United States dollars 

The present worth of the total capital cost of the project at the first year of construction 
Total capital cost of the project includes construction and related costs, interest dunng 
construction, insurance, environmental and socio-economic mitigation, taxes, fees, 
financial, legal and any other costs associated ulth the project 

Developer's equity as percent of total capital cost - Units Percent 

The percent of the total capital cost that will be supplled by the developer and not financed 

Project Life for analysis - Units Integer years 

This is the number of years the project economic analysis of the project will be computed 
after the first full capacity commercial power production The maximum project life the 
model will analyze is 50 years The year should be entered in the four digit format, for 
example 1997 
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13 Years of full developer operation before transfer to HMGN - Units Integer years 

This is the number of years after full capacity power production that the developer will 
operate the project before the project ownership is turned over to HMGN The year should 
be entered in the four diglt format, for example 1997 

14 Developer proposed HMGN ownership after transfer - Umts Percent 

The percent of project HMGN would own at the end of the number of years of developer 
full operation This would normally be 100 percent 

15 Operation and maintenance, developer operation - Umts Percent 

The annual operations and mantenance costs represented as a percent of the total capital 
cost dunng the developers operat~on of the plant 

16 Operation and maintenance, HMGN operation - Units Percent 

The annual operations and mantenance costs represented as a percent of the total capital 
cost after transfer of the project to HMGN 

17 Nepal capaclty tariff - Units US$/kW/Month 

The installed capacity tanff for capacity that has been designated to Nepal The value to 
be entered is for the first year of construction 

18 Nepal capacity tar~ff annual escalation - Unlts Percent 

The annual escalation in real US$ of the Nepal capacity tanff 

19 Nepal firm energy tmff - Umts US cents/kWh 

The firm energy tariff for energy del~vered to Nepal The value to be entered is for the first 
year of construction 

20 Nepal firm energy tanff annual escalation - Umts Percent 

The annual escalation in real US$ of the Nepal firm energy tmff 

21 Nepal secondary energy tmff - Units US cents/kWh 

The secondary energy tmff for energy del~vered to Nepal The value to be entered is for the 
first yea of  constructiK 

22 Nepal secondary energy tariff annual escalation - Units Percent 

The annual escalation in real US$ of the Nepal secondary energy tariff 

23 Export capacity tmff - Un~ts US$/kW/Month 

The installed capacity tariff for capacity that has been designated to Export (to be Paid in 
US$) The value to be entered is for the first year of construction 

24 Export capacity tanff annual escalaQon - Unlts Percent 

The annual escalation of the Export capacity tanff that is to patd in US$ 

25 Export firm energy tar~ff - Untts US cents/kWh 

The firm energy tmff for energy that has been designated to export (to be paid in US$) 
The value to be entered is for the first year of construction 

26 Export firm energy m f f  annual escalat~on - Units Percent 

The annual escalation of the Export firm energy tar~ff that is to be paid in US$ 



Export secondary energy tanff - Umts US cents/kWh 

The secondary energy tanff for energy that has been des~gnated to export (to be paid In 

US$) The value to be entered IS for the first year of construction 

Export secondary energy tmff annual escalation - Umts Percent 

The annual escalation of the Export secondary energy tanff that is to be paid ~n US$ 

Export capaclty tmff - Umts IRs/kW/Month 

The installed capacity tariff for capaclty that has been designated to Export (to be Paid in 
India Rs) The value to be entered is for the first year of construction 

Export capaclty tmff annual escalation - Umts Percent 

The annual escalation of the Export capacity tmff that IS to paid in India Rs 

Percent of capacity tar~ff paid in India Rs - Umts Percent 

The percent of the capacity tar~ff that is to pad for In Inha Rs 

Export firm energy tmff - Umts IRs/kWh 

The firm energy tariff for energy that has been designated to export (to be pad in India Rs) 
The value to be entered IS for the first year of constructlon 

Export firm energy tariff annual escalat~on - Umts Percent 

The annual escalat~on of the Export firm energy tariff that is to be pald In India Rs 

Percent of firm energy tmff pa~d ln Inha Rs - Units Percent 

The percent of the firm energy tmff that is to paid for in India Rs 

Export secondary energy tar~ff - Umts IRs/kWh 

The secondary energy tmff for energy that has been designated to export (to be paid in 
India Rs) The value to be entered is for the first year of constructlon 

Export secondary energy tmff annual escalation - Umts Percent 

The annual escalation of the Export firm energy tmff that IS to be paid m India Rs 

Percent of secondary energy tariff paid in India Rs - Unlts Percent 

The percent of the secondary energy tmff that is to paid for in Indla Rs 

Nepal wheeling tarxff - Units $/MWh 

The tmff for wheeling the power inside Nepal The value to be entered is for the first year 
of constructlon 

Nepal wheeling tmff annual escalat~on - Units Percent 

The annual escalat~on of the Nepal wheeling tariff in percent 

Export wheeling tariff ultlun Nepal - Umts $/MWh 

The tariff for wheeling export power inside Nepal The value to be entered is for the first 
year of construction 

Export wheeling tariff wthm Nepal annual escalation - Umts Percent 

The annual escalat~on of the export energy wheeling tmff wthin Nepal in percent 

Export wheeling tmff wthin India - Units $NWh 



The tariff for wheeling export power inside India The value to be entered is for the first 
year of construction 

43 Export wheeling tanff within India annual escalation - Units Percent 

The annual escalation of the export energy wheeling tariff wthin India in percent 

44 Log~cal variable for sale of power to NEA - U111ts yes or no 

Logical vanable to set yes or no that is used to indicate if the Nepal portion of capacity 
firm and secondary energy are sold dlrectly to NEA Yes or no should be entered in all 
small letters Both variables 44 and 45 can be specified no but only one of variables 45 and 
46 can be set yes 

45 Logical var~able for power given to HMGN - Units yes or no 

Logical vanable to set yes or no that is used to indicate if the Nepal port~on of capacity, 
firm and secondary energy are given directly to HMGN and then sold by HMGN to NEA 
Both vanables 45 and 46 can be specified no but only one of vanables 44 and 45 can be set 
Yes 

46-54 General Note 

Annual tariffs can be set in the model using a base year and annual escalation as specified 
in fields 17 through 43 above Specific annual tariffs can also be specified using fields 46 
through 54 descr~bed below The model utilizes either method but not a combination of 
both for each individual variable Care should be taken to fill in all years of the project for 
the full project life if the specific yearly input method is specified To facilitate switching 
back and forth between methods the top field m each of the specific yearly input columns is 
used as the key decision field If the top field in any specific yearly column is blank then 
base year with annual escalation method is used in the analysis Keeping the rest of the 
column full (from the second year to the end of the project life) will not affect the program 
results 

46 Nepal capacity tanff - Units US$/kW/Month 

The installed capacity tmff for capacity that has been designated to Nepal The tariff for 
each individual year should be entered for the years displayed 

47 Nepal firm energy tanff - Units US centstkwh 

The firm energy tariff for energy delivered to Nepal The tariff for each individual year 
should be entered for the years displayed 

48 Nepal secondary energy tmff - Units US centskWh 

The secondary energy tariff for energy delrvered to Nepal The tmff for each individual 
year should be entered for the years d~splayed 

49 Export capacity tariff - Units US$/kW/Month 

The installed capacity tariff for capac~ty that has been designated to Export (to be Paid in 
US$) The tariff for each individual year should be entered for the years &splayed 

50 Export firm energy tanff - Units US centstkwh 

The firm energy tanff for energy that has been designated to export (to be paid in US$) 
The tariff for each in&vidual year should be entered for the years displayed 

5 1 Export secondary energy tariff - Units US centstkwh 



The secondary energy tmff for energy that has been designated to export (to be paid in 
US$) The tmff for each mdividual year should be entered for the years displayed 

Export capacity tanff - Umts IRs/kW/Month 

The installed capacity tmff for capacity that has been designated to Export (to be Paid in 
India Rs) The tar~ff for each individual year should be entered for the years displayed 

Export firm energy tanff - Units IRskWh 

The firm energy rmff for energy that has been designated to export (tobe paid in India Rs) 
The tarlff for each individual year should be entered for the years displayed 

Export secondary energy tmff - Umts IRs/kWh 

The secondary energy tanff for energy that has been designated to export (to be paid in 
India Rs) The tmff for each individual year should be entered for the years displayed 

Net power capacity of project - Units MW 

The net total power capacity of the project in MW 

Net power capacity assigned to Nepal - Units MW 

The portion of net power capacity that has been assigned to Nepal The difference 
(including transmission losses, item 64) between net power capacity of the project (Item 
55) and the net power capacity aslgned taNepal is the program computed value of net 
capacity assigned for delivery to India (export) 

Net firm energy production of the project - Units G W y e a r  

The net annual total firm power production for the project The value used should include 
adjustments for station usage, scheduled and unscheduled losses and other appropriate 
energy reductions 

Net firm energy production assigned to Nepal - Unlts GWhlyear 

The portion of net firm power production that has been assigned to Nepal The difference 
(including transmission losses, item 64) between net power capacity of the project (Item 
57) and the net power capacity assigned to Nepal is the program computed value of net 
firm power production assigned for delivery to India (export) 

Net secondary energy production of the project - Units G W y e a r  

The net annual total secondary power production for the project The value used should 
include adjustments for station usage, scheduled and unscheduled losses and other 
appropnate energy reductions 

Net secondary energy production assigned to Nepal - Units GWhIyear 

The portion of net secondary power production that has been assigned to Nepal The 
difference (~ncluding transmission losses, item 64) between net power capaclty of the 
project (Item 57) and the net power capac~ty assigned to Nepal is the program computed 
value of net firm power production ass~gned for dellvery to India (export) 

Phase-In power produchon calendar year - Units Integer year 

The program allows the input of up to SIX years of partial power production dmng the 
construction period pnor to the first year of full power production specified in field 13 The 
year should be entered m the four digit format, for example 1997 

Phase-In power production net capacity - Umts MW 



The total net power capacity of the project corresponding to the year entered in the adjacent 
calendar year item 61 Based on the percentage of capacity assigned to Nepal and for 
export input in items 55 and 56, the corresponding ratio of Nepal and export capacitv are 
automatically assigned by the program 

Phase-In power net firm energy production - Umts GWh 

The total net firm energy production of the project corresponding to the year entered in the 
adjacent calendar year, item 61 All the phase-in energy is assumed to be firm energy 
Based on the percentage of firm energy assigned to Nepal and for export input in items 55 
and 56 the corresponding rabo of Nepal and export firm energy are automatically assigned 
by the program 

Export transmission losses - Umts Percent 

The percent of the net export capacity and firm and secondary energy production that is 
lost between the project and the ultimate export customer The capacity or firm and 
secondary energy remalmng after this adjustment is the amount of capacity or firm and 
secondary energy actually sold to the export market 

US average annual inflation rate - Units Percentlyear 

The estimated average annual US inflation rate that IS expected over the llfe of the project 

Nepal average annual inflation rate - Umts Percentlyear 

The estimated average annual Nepal inflation rate that is expected over the life of the 
project 

Nepal Rs to US$ annual depreciation rate - Units Percentlyear 

The estimated annual average depreciation rate between the Nepal Rs and US$ over the life 
of the project 

Nepal Rs to India Rs annual depreciation rate - Units Percentlyear 

The estimated annual average depreciation rate between the Nepal Rs and India Rs over the 
life of the project 

HMGN real discount rate - Units PercentJyear 

HMGN opportun~ty cost of money assigned to compute the present worth of government 
project benefits over the life of the project 

HMGN balance of trade defic~t - Units Millions of US$ 

The balance of trade deficit for HMGN in million of US$ for the first year of construction, 
item 7 

HMGN balance of trade deficit annual escalation - Units Percentjyear 

The estimated annual average percent escalation of HMGN trade deficit over the life of the 
project 

Exchange rate assumptions base year - Un~ts Integer year 

The reference calendar year for the exchange rate assumptions The year can be any year 
not later than the first year of construction, item 13 The year should be entered in the four 
digit format, for example 1997 

US Consumer price index - Umts Integer 



AcresNSAID Private Elecmcltv S u ~ ~ o r t  Pro~ect 

The US consumer pnce mdex (CPI) for the specified exchange rate assumptions base year 
item 72 

Nepal Consumer pnce mdex - Umts Integer 

The Nepal consumer pnce index (CPI) for the specified exchange rate assumptions base 
year, item 72 

Exchange rate assumpt~ons - Base Unit US$ 

A total of 13 different currency exchange rates can be specified in the model Seven 
currencies have been spec~fied and an additional 6 can vary wth  the project The exchange 
rate entered is the conversion factor to convert the specified currency Into US$ The letter 
code that is provided for each currency conversion (a to m) is used in the loan amounts and 
terms sect~on of the input (item 93) to specify the appropnate currency exchange rate 

Capltal cost personal lncome tax - Umts Percent 

The personal income taxes representative of constructlon act~vities The personal lncome 
taxes paid are estimated as a percent of the total construction cost for that correspondlng 
Year 

Operatlons and rnalntenance cost personal income tax - Units Percent 

The personal income taxes representative of operations and rnalntenance activities The 
personal income taxes paid are estimated as a percent of the operations and mantenance 
cost for that corresponding year 

Capital cost Import duties - Unlts Percent 

The import duties representative of construction activities The import dut~es pad  are 
estimated as a percent of the total construction cost for that corresponding year 

Operatlons and maintenance cost import duties - Units Percent 

The import duties representative of operations and maintenance activities The import 
duties pad are estimated as a percent of the operat~ons and mantenance cost for that 
corresponding year 

Capital cost sales taxNAT - Umts Percent 

The sales taxNAT representative of construction activities The sales taxNAT paid are 
estimated as a percent o f h e  total construction cost for that correspond~ng year 

Operations and maintenance cost sales taxNAT - Unlts Percent 

The sales taxNAT representative of operations and maintenance activities The sales 
taxNAT paid are estimated as a percent of the operations and maintenance cost for that 
correspondmg year 

Capital cost local taxes - Units Percent 

The local taxes representative of construction activities The local taxes paid are estimated 
as a percent of the total constructlon cost for that corresponding year 

Operations and maintenance cost local taxes - Units Percent 

The local taxes representatwe of operations and maintenance activities The local taxes 
paid are estimated as a percent of the operations and malntenance cost for that 
corresponding year 

Corporate taxes tax holiday - Units Integer years 



The number of years, starting from the year of first commercial generation in which the 
developer is not required to pay corporate income taxes on profits from the project 

Corporate Income tax rate - Umts Percent 

The percent of annual corporate profits that must be paid to HMGN as corporate income 
tax 

Energy export tax - Units Percent 

The percent of net annual export energy revenues that must be paid to HMGN as energy 
export tax 

Nepal revenue shmng - Umts Percent 

The percent of net annual developer revenues that must be pad to HMGN as revenue 
sharing 

Mortgage registrabon fee -Units Percent 

The percent of the total debt financed for the project that must be pad to HMGN as 
mortgage registration fee 

First 15 years capaclty royalty - Umts Nepal Rs/kW/year 

The capacity royalty fee paid to HMGN for each kW of project capacity dunng the first 15 
years of commercial generation 

After 15 years capacity royalty - Units Nepal Rs/kW/year 

The capaclty royalty fee pad to HMGN for each kW of project capac~ty after the first 15 
years of commercial generation 

First 15 years energy royalty - Umts Percent 

The percentage of developer net revenues fiom firm and secondary energy production paid 
to HMGN during the first 15 years of commercial generation 

After 15 years energy royalty - Umts Percent 

The percentage of developer net revenues from firm and secondary energy production paid 
to HMGN after the first 15 years of commercial generation 

Loan amounts and terms - Base Unit US$ 

The model allows for up to 10 individual project construction loans For each loan the user 
inputs the lender name, currency type code as explained in item 75, amount of loan in 
applicable currency, Interest rate of the loan, amortization period in years and grace period, 
number of years starting from the first year of construction before payment of the loan must 
commence (normally the construction period) The model will compute the equivalent 
loan amount in US$ using the conversion factor input in item 75 At the bottom of thls 
sectlon the total project debt, developer eqmty and total capital construction cost are 
summarized The total capital construction cost should be cons~stent with the input total 
capital construction cost In item 10 The program uses ~tem 10 in preference to this Item in 
model calculations 

Distribution of equity spending - Units Percent/Year 

The model allows for construction duration of fiom 3 to 15 years The percent of total 
capital construction cost that is spent each year of the construction penod is specified in the 
appropriate column The sum of the yearly percentages for each construction duration are 



added along the bottom of the table as a check to ensure that the yearly percentages add to 
100 percent Only the year that corresponds to the length of construction period for the 
project under consideration is required to be completed 

HMGN pre-development costs credlted as equity logical - Umts yes or no 

The model allows the Investment HMGN had put Into the project pnor to the pnvate 
development to be credited to HMGN as equity m the project The user should type m 
either yes or no using all small letters, as appropnate The actual equity value is input in 
item 96 

HMGN pre-development investment - Units US$ 

The present worth of HMGN pre-development investment m the project adjusted to the 
first year of construction US$ 

Direct infrastructure benefits - Umts US$ 

The infrastructure benefits to HMGN resulting from the construction of the project The 
years that appear along the left of the table w11 automabcally start from the first year of 
construction and end at the last year of the project life being evaluated Infrastructure 
benefits should be entered into the appropnate years row when they are expected to occur 

HMGN other costs - Unlts US$ 

Any other expected cost to HMGN that are not included m any of the other inputs The 
years that appear along the left of the table wl l  automatically start from the first year of 
construction and end at the last year of the project life being evaluated Other HMGN costs 
should be entered into the appropnate years row when they are expected to occur 

Existing dry weather base flow - Units crns 

The pre-project dry weather base flow with a reliabillty factor of 75% (available, on 
average, 3 out of 4 years) This rellabillty factor IS general guidance and can be modified 
appropriately for each project as long as conslstent methodology is utilized for both pre- 
project and post project base flows 

Project dry weather base flow - Units crns 

The post-project dry weather base flow w t h  a reliability factor of 75% (available, on 
average, 3 out of 4 years) Thls reliabillty factor is general gmdance and can be modified 
appropriately for each project as long as conslstent methodology 1s utilized for both pre- 
project and post project base flows 

Annual escalatlon of imgatlon benefits - Units Percent 

The annual average estimated percent m escalatlon of lmgat~on benefits m both Ind~a and 
Nepal during the llfe of the project 

Annual escalatlon of imgation O&M costs - Units Percent 

The annual average estimated percent m escalatlon of irrigation operations and 
maintenance costs m both India and Nepal during the life of the project 

Percent of India imgation benefits to Nepal - Umts Percent 

Prqec: be~e:spmats m Nepal w11 have dlrect downstream irngation benefits to India 
Some inter-governmental arrangement may be developed that wl l  provide some portion of 
the benefits provided to India be recovered by Nepal The value Input to thls field is the 
percent of the India mgation benefits that Nepal is expected to receive 
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Annual escalation of flood damages - Umts Percent 

Due to expected continual watershed development and investment over the life of the 
project the estimated flood damages at a particular probability of occurrence ma\ 
potentially increase The annual average estimated percent of escalation of flood damages 
downstream of the project, to Include India and Nepal over the like of the project in input 
in this field 

Percent of India flood benefits to Nepal - UmtsSercent 

Project developments in Nepal w11 have direct downstream flood benefits to India Some 
inter-governmental arrangement may be developed that will provide some portion of the 
benefits provided to India be recovered by Nepal The value Input to this field is the 
percent of the India flood benefits that Nepal is expected to receive 

Existing flood peak discharges - Un~ts cms 

The pre-project computed peak flood discharges corresponding to the flood return periods 
along the left of the table For example the 50 year return penod IS the flood that is 
expected to occur, on average once every 50 years or a yearly probability of occurrence of 
2 0 percent 

Existing flood duration - Un~ts days 

While the peak flood is input in the previous field a duration is required to compute the 
approximate volume of each return penod event Input an appropriate flood duration that 
provides in conjunction with the peak d~scharge a reasonable estlmate of the flood volume 

Existing total flood damages - Units US$ 

For each return penod event the estimate of combined flood damages in both India and 
Nepal resulting from that level of flood 

Percent of total flood damages In Nepal - Units Percent 

Total flood damages input in item 108 include the flood damages in both India and Nepal 
The value input here represents the percent of total flood damages that occurs in Nepal 

Project flood storage - Units Thousand cubic meters 

The project storage expected to be available for flood storage T h s  w l l  likely be the same 
value for each of the flood return penods but may be varied if modificat~ons to reservoir 
operations policies occur under different storm events 

Other Nepal downstream benefits - Umts US$ 

Any other expected downstream benefits to HMGN that are not included in any of the 
other rnputs The years that appear along the left of the table w l l  automatically start fiom 
the first year of commerc~al operation and end at the last year of the project life being 
evaluated Other HMGN downstream benefits should be entered into the appropnate years 
row when they are expected to occur 

Other India downstream benefits - Units US$ 

Any other expected downstream benefits to India that are not included in any of the other 
inputs The years that appear along the left of the table will automa~cally start from the 
first year of commercial operation and end at the last year of the project life being 
evaluated Other India downstream benefits should be entered into the appropnate years 
row when they are expected to occur 



Percent of India other benefits to Nepal - Umts Percent 

Project developments in Nepal wl l  have other direct downstream benefits to India Some 
mnter-governmental arrangement may be developed that wl l  provide some portion of the 
benefits provided to India be recovered by Nepal The value input to this field is the 
percent of the other India benefits that Nepal is expected to receive 

Nepal imgation distnct - Units Text 

Alpha numenc field to identify a particular Nepal irngation distnct 

Nepal irrigation scheme - Units Text 

Alpha numenc field to identify a particular Nepal irngation scheme 

Number of new Nepal irngation hectares - Umts Hectares 

The number of new hectares of lrrrgation for b s  irngation scheme One scheme can have 
either new or rmproved hectares of lrngation but not both 

Number of improved Nepal irngahon hectares - Units Hectares 

The number of improved hectares of rrrigation for thls rrngation scheme One scheme can 
have either new or improved hectares of irrigation but not both 

Nepal irrigation water requirement per hectare - Units cmslhectare 

The Nepal irngation water reqmrement per hectare for this irrigation scheme 

Nepal rrrigation lnitial capital improvement cost - Units US$/1000 hectares 

The Nepal capital rmprovement costs associated with construction and implementation of 
this rrngation scheme per 1000 hectares 

Nepal irrigation annual O&M costs - Uluts US$/1000 hectareslyear 

The Nepal annual additional operations and maintenance costs associated with this 
irrigation scheme per 1000 hectares 

Nepal annual irrigation differential benefits - Umts US$/1000 hectareslyear 

The Nepal average annual expected differential benefits resulting from this irrigation 
scheme per 1000 hectares 

India irrigation district - Units Text 

Alpha nurnerlc field to identify a particular India irrigation district 

India irngatlon scheme - Units Text 

Alpha numeric field to identify a particular India imgation scheme 

Number of new India irrigation hectares - Units Hectares 

The number of new hectares of irngation for this irrigation scheme One scheme can have 
either new or improved hectares of irrigation but not both 

Number of improved India irngation hectares - Units Hectares 

The number of improved hectares of imgation for tlus irrigation scheme One scheme can 
have either new or improved hectares of irngation but not both 

India irngation water requirement per hectare - Units cmskectare 

The India irngation water requirement per hectare for this irngation scheme 
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127 India imgation initial capital Improvement cost - Umts US$l1000 hectares 

The India capital improvement costs associated mth construction and implementation of 
tius imgation scheme per 1000 hectares 

128 India irngatlon annual O&M costs - Umts US$/1000 hectares/year 

The India annual additional operabons and maintenance costs associated wth  this 
irrigation scheme per 1000 hectares 

129 India annual irrigation differen~al benefits - Umts US$/1000 hectareslyear 

The India average annual expected differential benefits resulting from thls imgation 
scheme per 1000 hectares 

4 CALCULATIONS AND OUTPUTS 

The first sheet of the NEPSIM model is the Table of Contents (TOC) worksheet, which wth  
its menu of destination buttons and pnnt option buttons is one of the pnmary mechanisms 
for navigating around the model and for print control That is followed by the Summary 
Results page, which provides an executive summary of the maln results of the simulation, 
organised in terms of the key indicators for HMGN, for the Developer, and for the overall 
project Next is the Inputs worksheet, already descnbed in Section 3, where the project and 
scenario specific data is entered Then comes a senes of worksheets where the bulk of the 
calculations are automatically performed, based on the inputs Finally, there is the detailed 
outputs section, whch consists of a summary worksheet of the sensitivity and impact 
analyses, followed by six graphical presentations of results 

5 USINGNEPSIM 

a) General Model Layout 

The NEPSIM model contains a total of 17 LOTUS 123 worksheets The first worksheet is the 
Table of Contents which provides the name and description of the other worksheets The 
default colour for all worksheets in the model is light yellow As stated previously input 
fields have all been coloured light blue Results of calculations have been coloured white 
Additionally, areas that have been coloured light grey contain command buttons whch 
activate macro command to move between sheets, complete calculations and do automated 
pnnting Command buttons have been generally placed in the top left corner of each sheet 
The user can quickly get to each sheets command button by presslng the "Home" key on the 
keyboard Press~ng the Home key will make the active cell A1 or the top left most cell of the 
worksheet In add~tion to the command buttons a block of text will also be v~sible whlch 
describes the project and scenano be~ng completed 

Moving between worksheets can be accomplished by using a command button that takes you 
from the Table of Contents (TOC) to any worksheet and from any worksheet back to the TOC 
Movement between worksheets can also be accomplished by selecting the appropriate 
worksheet tab The worksheet tabs have been named based on the contents of the sheet 
generally using the initials of the name of the worksheet (an example, PPP for the worksheet 
named Power, Production, Pncing & Annual Revenues) The worksheet tabs have short 
abbreviations so that all worksheet tabs can be displayed across the top of the wndow at one 
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time T h s  allows quick movement between sheets after the user becomes expenenced with 
the model 

b) Model Calculation/Recalculation Procedures 

The user set-up command for recalculation of the model has been set to automatic This 
means that generally in the model, when input is changed, all subsequent calculations are 
updated automatically The nght end of the LOTUS 123 status bar displays the status of 
recalculation If the word "READY' is displayed all recalculation has been completed If the 
word "WAIT" is displayed then recalculation is still talung place and all values may not be 
updated until the ready message is displayed 

While most values are automatically updated when input is changed t h ~ s  is not the case when 
calculation and update are accomplished in the model by the use of LOTUS 123 macros To 
activate a macro requires the user to activate the macro by some action (pressing a command 
button) In addition, one macro can call another macro but the onginal macro would still 
require activation by the user To achvate the downstream irngation benefits calculation, 
downstream flood benefits calculation, sensitivity analysis calculation, and to update the 
appropriate range on model graphs requires manual activat~on by the user This means that if 
the user has made changes in the inputs to update the sensitivity results worksheet results 
would reqsllre the user to press the "Compute Sensitivity Analysis" command button at the top 
of the SA worksheet When any input has been changed and the user wants to review model 
results the appropriate compute buttons for irrigation benefits, flood benefits, sensitivity 
analysis and graphs should be activated 

The model has been programmed so that no printing of results can be accomplished wthout 
the computation macros updating of the model The user w11 notice when pnntmg the 
complete model input and results, or specific pages that requlre updat~ng, that there is a delay 
prior to pnnting whle the updating macros are completed Some macros, such as the 
sensitivity analysis computation macro, involves numerous commands and takes a noticeable 
time to compute all the results The user can determine d a macro is still running by 
observing the message on the right side of the status bar The message "Cmd" means that a 
command is being completed and that the macro is still running A combination of "Cmd" 
and "Wait" commands w11 be displayed when a macro is bemg completed The user can 
determine when the macro and recalculation is complete when the "Ready" message appears 
in the status bar 

6 MODEL MAINTENANCE 

a) Model Manager 

A model manger should be appointed for NEPSIM who has overall responsibility for the model 
maintenance, updates and modifications of the program and documentation and is the point of 
contact for obtaining the model and documentation He should also keep a list of users to 
whom the model has been provided so that all users can receive timely updates of NEPSIM 
model or documentation modifications and updates The model manger must not only have 
excellent LOTUS 123 slulls and experience, but must also have a sufficient knowledge of the 
economic concepts and procedures used in the model to understand the potential 
conseauences of contemplated changes to the model 
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The NEPSIM model results are potentially sensitive and it may be advisable to control the distr~bution 
of the model and to ensure that its results are treated as confidential This wlll applh 
particularly in the case of negotiations with developers, importmg states or enterprises and 
downstream beneficlanes in India 

The model manager wl l  be the custodian of the master copy and backup copy of the model and wlll 
the person who knows the password that is requred to remove the general protection - a step 
that IS required before the internal structure and logic of the model can be modified The 
model manager can also keep extra copies of the user's manual and model docurnentat~on and 
can be responsible for the distribution of copies of the model 

b) Master Copy 

The most current version of the NEPSIM model (master copy) should be kept by the model manager 
on both hard disk and floppy disk at all times It is recommended that the most current 
version of the NEPSIM files be kept in a zipped file named w t h  the date of the latest update 
For example the file N290597 ZIP would be the version updated on 29 May 1997 Thls is the 
file that would be given to users so they would only have to check to see the name of the latest 
ZIP file in their directory to know if they have the most current verslon of the NEPSIM 

c) Protection, Modification and Update 

The NEPSIM model has been sealed using the LOTUS 123 file-protect command Thls effectively 
allows no modification to cells wthin the spreadsheet that have not been specifically set to be 
unprotected All cells that are light blue in colour are data Input cells in NEPSIM and have 
been set unprotected No other cells in the NEPSIM model can be modified by the user An 
error message w11 be displayed if the user tnes to change any cell that has not been 
specifically excluded before the file was sealed A message code appears at the nght side of 
the status bar that lets the user know if the active cell is protected or unprotected The 
protected code is Pr and the unprotected code is U 

Sealing the file to protect it using the LOTUS 123 file-protect command requires the use of a 
password The password used to seal the file is required to unseal the file and allow 
mod~ficat~ons/update to the otherwise protected cells It IS imperative that this vassword not 
be lost LOTUS 123 provides no methodology for unsealing the file without the password 
If the password IS lost then the file cannot be unsealed to allow further modifications or 
updates If this were to occur it would be necessary to contact the authors of h s  report, 
who designed NEPSIM 

7 GENERAL LIMITS OF THE NEPSIM MODEL 

a) General limits include 
A construction period between 3 and 15 years 
The maximum number of years of project operabon is 50 years 
The maximum possible phase-in of power production 1s 6 years 
No more than 10 financing or grant sources 
A maxlmum of 13 currencies and corresponding exchange rates 
The maximum penod to cover loan grace period and amortization is 21 years 
A maximum of 100 mgation dlstncts in India and 100 in Nepal 

b) The model assumes a constant pattern of average year power sales followng the 
phase-in period 



C) No phased ownerslup transfer - simply a one time specified % handover at a 
specified date 

d) Does not specifically allow for the physical and economc impacts of siltation 

e) Does not allow for a vanable pattern of O&M costs, whch are input as s ~ m p l ~  a 
different % of capital costs dmng the pnvate and public ownership phases 

f) Does not specifically reflect vanable seasonal or daily operation - figures are annual 
averages 

g) The model assumes constant rates of inflation and currency depreciation Variations 
over the years can not be assumed 

h) There is no specific allowance for pealung power sales - it is assumed that this is 
reflected in the average annual tanffs for capacity, firm energy and secondary energy 

1) Energy for use in Nepal must be either sold by the developer direct to NEA or given 
to HMGN for sale to NEA, not a combination of both 

J )  Does not reflect expenditures in different currencies - all expenditures are expressed 
in US $ equivalent 

k) Does not directly show the project's annual forex conversion burden on Nepal and 
lor India 

1) Depreciation is straight line over the pnvate ownership penod No allowance is 
made for vanable depreciation rates for various assets 

m) No allowance is made for the commitment fee usually charged by financiers for non- 
use of funds 

n) HMGN pre-development investments pnor to the first year of construction have to be 
expressed in Present Worth terms for the first year of construction 

o) The various tax rate assumptions are each expressed as a combination of percentage 
of capital costs and a percentage of O&M costs, and, apart fiom provision for a 
vanable income tax holiday, remain constant throughout the analysis 

p) The developer's Balance Sheet is not calculated, only his Cash Flow and Return on 
Equity 

q) Irrigation imtial capital costs are amortised over the project life using the selected 
discount rate 

r) The specified annual escalation rates for flood damages, and lrngat~on benefits and 
O&M costs, must remsun constant throughout the analysis 

8 NEPSIM MACROS AND THEIR FUNCTIONS 

The following table contains a Iishng of all macros used in NEPSIM The table contains the 
macro command, three columns in which temporary variables are stored and a column that 
descnbes what each line of the macro accomplishes 
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FLOOD BENEFITS COMPUTATION 

(BLANK FLDRESULTS) 

(IF FLOESC )(BLANK FloodAIIHRETURN) 

(FOR FMYCnl1 PUfe 1 FloodSub) 

(PUT Temp 0 0 FldDaml) 

(PUT FldOsmEsc 0 0 Temp (1 FldEsc) (FldYrCd)) 

(PUT Temp 0 0 FldlIam2) 

(PUT FldOamEsc 0 1 Temp (1 FldEsc) (FldYrCnt)) 

(PUT Temp 0 0 FldDam3) 

(PUT FldDamEsc 0 2 Temp (1 FMEsc) (FMYrCnt)) 

{PUT Temp 0 0 FMDad) 

(PUT FldDamEsc 0 3 Temp (1 FMEsc) (FMYrCnt)) 

(PUT Temp 0 0 FldDamS) 

(PUT FldDamEsc 0 4 Temp (1 FMEsc) (FMYrCnt)) 

{PUT Temp 0 0 FMDamB) 

(PUT FldDsmEsc 0 5 Tamp (ltFMEsc) (FldYrCnt)) 

(PUT Temp0 0 FldDam7) 

(PUT FldDamEsc 0 8 Temp (1 FldEsc) (FldYrCnt)) 

V N C )  
(PUTYear 0 FldYrCnl1 FSTPOWERP FldYrCnt 1) 

(PUT NDamages 0 FWrCnt 1 NTot) 

(PUT IDameges 0 FldYrCnl 1 ITot) 

(PUT Damages 0 FWrCnt 1 YrTol) 

(CALC) 

(RENRN) 

Computes yearly flood damages based on Input of 1 50 to 1 10 WO flood frequency f low eslmated dormstream damages assodated wih each flood level a 
yearly escalabon of flood damages computed reductan In peak flood event dscharge lavsls and spaclfied p d o d  of a a w  

FldYrCnt Clean the nood benem yearly resub table 

If the flood input data a empty blank results and ent 

51 00 FOR loop to call Subroutine FLOODSUB for each war ofoperebn (FMYrCnI) 

Temp 

0 00 Wntes h e  value of the 50 year f lwd d a m q a  to variable Temp 

Computes escalation of flood damages (1 escalaUon) Years In Operation and replaces lhe value In the Fld-C caleulstlon sheel 

WrHes the value of the 100 p a r  n o d  damages to varfable Temp 

Computes escalation of flood damages ( I  escalation) Years In Operabn and replaces me value In me FM-C calculation shad 

WrHesthe value oflhe ZW war flood damagsato variable Temp 

Cornpules escalabon of flood damages ( I  m a l a b n )  Yean In Operation and replaces the value In the Fld-C calculation sheel 

WrHm the value of the 5W war flood damages lo  miable Temp 

Computes eacalabon of nood damages ( I  escalabn) Yean h Operabn and replaces the value in the Fld-C calculation sheel 

WrHes the value of the 1000 p a r  Mood damages lo  variable Temp 

Computes emlation of flood damagas (1 escalation) Yeers In Operabn and replaces the valum in the F l u  cnlculabn shaal 

WrHes the value of the 2000 p a r  fiwd d a m q a  loMriabl8 Tamp 

Computes escalation o l  flood damages (1 escalabn) Years R O p r a b n  and replaces ma value In ma FM-C cnlculabn sheet 

WMwma value ofthe 10WOyear Mood damages to variable Temp 

Computes escalabn of flood damzqa (1 sacalabn) Years h Operabn and rsplaca me ~ l u e  in ma Fld-C calculebn shael 

R ~ ~ l l l w l a t w  h e  spreadthe& 

Places each year In yearly resub table 

Plaws Fld-C aheel computed Nepal Flood B e n e b  h pedy  raukstable 

Plaws Fld-C sheel computed lndla Flood Benelbh yeady msubtaMe 

Places Fld-C sheet computed Totel Flood Baneilb In yea* resubtablr 

Recalwisles lhe spreadsheel 

Relums to calllng macro I called from n n h r  m1uo 

bmlln (BLANK NIRRCPY) 
(BLANK IRRCPY) 

(BLANK IFINIRRYR) 

(IF W R Y Q  V R N J  

(LET CntNLns 0) 

(LET CntlLnso) 

(FOR NlrrCntl 1W 1 NlrrSub) 

OF OMR<O)(FOR IlnCntl 400 I IinSub) 

(HOME) 

ICALC) 
(RETURN) 

(EDITGOTO NStaMn) 

ID MnCnf) 
(SELECT RIGHT 7) 

(EWCOPY) 

(IF @CEUPOIMERRrpa7 'b UWWGwr OHFORBREAK] 

(EOITGOTO NStartSum) 

(WWN MnCnO 
(EDITPASTESPECVU. mllcontsnB7 

(LET tl 
(EWGOTO NSbrUn) 

IlrrCnt 

300 

Over 

OW 

RRlCATlON BENEFITS COMPUTATION 

Clearsme resub table for Nepal In the In-Sum Sheet 

Clean the rdsub MMe for Indldfl hl me In-Sum S h n l  

Clears the resulkts Reld for the lndia carnal cosloflnlgabn 

Iflnlgabn data Ir blank exil end donlcomple 

Reseh the counter tor the numbsr of lines of Nepal lnlgabn schemes lo zero 

Resetsthe counler for the numbmr of linaa of lndlsn Inlgamn r h a m m  to zero 

FOR routfne to rmta up to 1W schemes of Napal of dab lo In-Sum 

FOR rouQe lo w#Ie uplo I W  d o m e s  01 India of dab to br-Sum 

Go to b p  of summary sheel 

Recalculates the spraehhwi, 

Returns to calling macro ll called from another macro 

Goes lo the Start of the Nepal lnlgallon lnpul area on aheel N-In 

Bwad on NirrCntgoadam lo  L e  appropr!ab hput Rn. 
Selecta me 7 lnput r M s  lo  bs copled 

C€-phms Mieded milgo to fhe CWptoard 
ChecfQtosee llnputtlne Ir l a n k  IfH b and Over (the amountoflnbatlon waterlan) k less man 0 waiar b Ian so braak lhk FOR I op a d g I I d FOR 
IMP 
Che* lo  rw H hpu(Rne b Mank I H  la and Ovsr (me amount of M~aUon waler lem b greater man 0 mora mfer  b b e h ~  uaed man b available and must 
hlerpotate me Inst Nopal hpd 
Goes lo lhe %latart of h e  Nap I lnlgabn Sumrnaty output ares m ahest In-Sum 

Bcaed on MnCnt o w  d a m  lo  the s p p o m h  hput h e  

Pastes me call contenh from me Nepal Input area to Nepal Summary area 

Imrrmnta the Nepal tch.mr counter for nawscheme winen to summary pugs 

G w s  lo the star1 olths Nepal Irhaation i n w l  area on sheet N-In 
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N a m  Macro Commnnds 

(IF OWPO) (BRANCH Nlnlerpo) 

RUSL!k (EDIT GOTO l ~ t a m  ) 
( 0  IlrrCnl) 

(SELECT RIGHT 7) 

{EOIT COPY) 

(IF @CEUPOINTERm7 b Y P N m e r  OHFORBREW 

(IF @CELLPOINTER("W ~ W W O ~ ~ P O ) ( ~ R A N C H  llnterpo2) 

(EOITGOTO IStarlSum) 

(DOWN IlnCnl) 

(EDITPASTESPECW. mllconlsnh~ 

(LET CntlLns CntlLns 1) 

(EDIT GOT0 IStamn) 

(IF Over 0) {BRANCH llnlerpol 

(EDIT-GOT0 NStaNn) 

(DOWN NlnCnt) 

(SELECT-RIGHT 7) 

(EDIT-COPVI 

(EOIT GOT0 InCalcJ 

(EOIT PASTESPECIAL mtl.conlem7 

(DOWN I )  
(SELECT-klGHT 7) 

(EOIT-COPY) 

(EOITGOTO NStarlSum) 

(WWN NlnCnt) 

{EDIT P m - s P E C W .  mRcontenb7 

(HOMO 
(FORBREW 

(EDITGOTO IStamn) 

(DOWN IlrrCnt) 

(SUECT-RIGM 7 )  
(EOlT COPY) 

(EOIT GOT0 InCalc) 

(EDIT PASTESPECW. celfcontenh7 

(WWN 1) 
(SELECMIGHT 7) 

(EOIT-COPY) 

(EOIT GOT0 IStarlSum) 

(DOWN llffint) 

(EOITPASTESPECW. callsonlanW 

WW 
FoReRwc)  

(EOITGOTO NSts%n) 

pOWN MnCnt 1) 
(SELECT-RIGHT n 
(EDmoPn 
(EDITGOTO InCalc) 

(EMTPASTESPECUL cd-CanlOnb7 

(DOW 1) 

(SELECT-RW 7 )  

C~unter$ and Bare Case Input V4lweS (Old) 

Nepal E x p o r t  o f  Power S~rnulat~on Model ( N E P S I M )  

PISsrlPllQn 
IF Over (the amountoftrrgabon W r  Inn) k greatarthan 0 more water k belng used man k adab le  and must Wrpdsts the Ind Nepal lnput (ha dlllsrsnoe 
behveen Nlnterpo and NlntarpZ k for Nlnterp2 the counter NlrrCnl has been Incrementad already for Nlnterpo ii has nol) 

Goes to the start of Me India Ir@aUon Input area on shwl U n  

Based on llnC I goes down to the appIopnats lnput llne 

Selects Me 7 lnput fields to be wped 

Copies the selected range to the clipboard 

Checks to see Binput line k Mank If& k and Ovnr (the amount olrnatlon water Ian) k 1st. than 0 water b Isnso break lhb FOR I w p  anyway no om-r 
nrigstlon areas are avallaMe to use 
Checks to seed input llnn k blank I it k and Over m a  amounl of ~nlgabn water Isn) a greater than 0 more walar k bein@ used than k available and mud 
Interpolate the last lndla input 
Goes to me slad of me tndk IkrQabn Summary output area In sheet In-Sum 

Based on IlrrCnt goes down lo the appropriste lnput line 

 ast test he mntanb hum the lndb Input sma b Indb Summary rma 

lncremenk the lndla scheme munler for new scheme witten lo summary page 

Goes lo the star1 of the lndla lnlgabn Input araa on rhba I-In 
IF Over (me amount of Inlgabn water IeM k greater lhm 0 more water k belng uaed than m ewUaMe and murtlntsrpolale me last lndla Inpul (ma dlflerence 
between llnlerp and Ilnterpo2 k lor Ilntarpo2 counter IlnCnl has been lncmmanted already for llnterpo I has not) 

Goes to the sbrl  of me Nepal lrmalon Input area on aheat NJn 

Based on NlnCnl gona d m  lo ma 8 p p o ~ b  b p u t 1 ~  

Selects L o  7 lnput fields to be c o w  

C o w  ma seleded raqa to tha dlpboard 

Goes to the Interim Idgallon w l w l a b n  sectfon ofthe sheet FMln-C 

Paslosthe cnll mntsnta hom ttm Nopol lnplt *ma b Inlarbn CaINl*t?+n am8 
Moves aom 1 row to me r s u m  OI ma appmpiaaly raboea Input mat now rsnena ma mcmmenel amount to reach ma axen amount ot avatlaole maanon 
Water 
Seleds the 7 msulk L lds lo  be c o w  

Copies the approprlalely wmpllad resub 

Goes back lo the Nepal summary output ama h the In-Sum shest 

Move d o m  to the same hne that was last copied b Ihk area 

Pastss the mmpllrd valuw horn shwt FYln-C mr the Mme unnbad Hna as p s h d  pr&uriv 

Movato home so final resub are dbplavmd 

Computed InigaUon water uaad now equals inf#rUm W a r  .MIbMs and a lw la lkh  

Goss to the staR of the lndla I-aEun input ama on ahselUn 

Based on IlrrCnt goes down b the appropieta lnput line 

Seledsthe 7 hput L& to be wpldd 

Copla:, the wlscted range to the clipboard 

Goes to the lntelrm W a b n  alculalkn sawn ofma sheat FMln-C 

Pastes the call mntenls from the India lnput area lo lntarlm Calculabn ema 
umvmaawn 1 w t o  me r n u m  or m a m l y  mxa mpn mm now renaca me mrmm amount lo r a m  ma e m u  amournor avaMaDIs w a r n  
water 
Selecls Me 7 resub fields lo be coplad 

Coplna lha appmprintely mmpUtad rmaulta 

Goes back lo the lndla summary oulput araa ln the In-Sum sheet 

MmadmtothasameAnsthstwi l . ln l~ lothbaraa 
Pastes the computed values from ahset Fldln-C war the wma unrabrd lina as p stnd prsvlously 

WQM to home M ha!  r m b  am dkpfqd 

Cornputad I m a b n  water used nowaquab Irdgabn water anllaMe end ulculabn 

Goes b ma start of me N e p l  Inlgabn lnput area on shaat N-In 

B d o n  NbrCntgosadown lotha sppopiaslnput h e  

S e l d  ma 7 hpul bM3 lo be mF&d 

Co- lhs sabctmd range b me clpboard 

Goes lo ma Warim trrgauon wlculallon wcUon of the sheet Fldl LC 

Putus ths d mntanb horn U n  N e p l  In@ area b lnlslim Cakul&n ere8 
m s s  a m  1 row to ma rmaufls 01 ma appropnalely ranow mput tnat now renems me ~ncrementsl amou I to re* n Ine e an mou t at laole rrgan 
water 
Sdeclaths 7 rssulta *Ida lo be c o w  



AcreslUSAID Private Electricity S u p p o r t  Pro jec t  

Nlma Wscro Commands 
(EDIT COPY) 

(EDIT GOTO NStsriSum) 

( D O W  NlnCnt 1) 

(EDIT PASTESPECIAL ceIl contenbl 

(HOME) 

(FORBREAK) 

(EDIT GOTO IStatün) 

( D O W  IlnCnI 1) 

(SELECT RlGHT 7) 

(EDIT-COPY) 

(EOR GOTO InCalc] 

(EDIT PASTE SPECML cal1 conlenkl 

( D O W  11 
(SELECT RlGHT 7) 

(EDIT-COPY) 

(EDIT GOTO ISlertSum] 

(DOW IlnCnt 1) 

(EDIT PASTE SPECIAL cellmnlenb") 

POME) 
(FORBREAK) 

Countcn and Base Casa Input Values [Dldl 

Nepal Expor t  of P o w e r  Simulation Model ( N E P S I M )  

Lhscnptlon 
Copes the approprietehl computed resuh 

Goes ba k t the Nepal summeryoutplt area In the lir-Sum sheet 

M e domlothe same line thatwas lad copied to ihs area 

Pastes the computed value, hom sheel Fkt1rr-C overthe same unrame4 Ihe as pasid pre&usk 

Moves ta home so final resulis are dsplayed 

Computed InigaUon water ussd nwr equals lrtgatlon watar avallaMe end catculaüon 

Goes Io me start of the lndla Inigabon lnplt are0 on shwt 1-ln 

Based on ItnCnt goas d o m  Io Vie appropnale input Ilne 

Selecü the 7 Input llelds 10 be c o w d  

Copies the selecied range Io the clipboard 

Goes Io the lnletim hrlgabn calculauon sectbn of the shea FMI- 

Pastes ihe ceIl contenb from the India I n w  araa 10 lnterim Cnlculabn ama 
Mwes oown I rwrm me resuum or m i  mpproptsmw Rwea mpul m a  nwr renectl ms mrememai imounlro rssm ma emn amounlol mwila~~e m g m n  
waler 
Sele- the 7 resuits nekts 10 be copled 

Copias L e  approprbtely w m W  rswb 
Goes back b the lndla summary output area In ihe ln-Sum sheet 

Move d o m  10 thn =me une mat w I~M wphd IO thh srne 

Partes the computed values from shaet Fldln-C ovsr ma same unnbed Ilna as paste4 pravbusly 

Mows Io home w final muftp am dtsplay#d 

Compuied Irtgatlon water ussd now quala M g a â n  waler avallaMe end cslcutatlon 

Slrim WOMEJ 

( D O W  171 
(FOR STRCNT 1 700 1 0arki.n) 

(HOME) 

DlrUa OF @CELLPOImR(aaCk~roundmlo~ 168HBRANCH DwnOna) 
(SELECT RANGE RELATNE 8 0 0 0 0 0) 

(STYLE INTERIOR pJ 

(DOW 1) 
(IF @CELLPOINTER("ImckgmurdmIo~ IBB)(BRAIICH DHnOne) 

(SELECT RANGE RELATNE 8 O 0 0 0 0) 

( S M E  INTEROR O) 

( D O W  1) 

STRIPE M I S  SHEET WHITE UGHT BLUE TO HELP READABIUIY 

StrCnt Goes to the top of ths macro shsat 
1 O0 Maves down 12 lines Io get Io ihe siart of ihe macms 

Seb up FOR loop mat Nns macro DarkLn for 500 Urnes 

Goes beck Io top of macro shsstvhen wmpleted 

If ihe ceIl ihs cursor ka et har r bactgmund ofdark Mue (apemter bhresn macros) ihen aoa8 W mecm hniOnw W h  m m  Ihe N m r  d m  one m 
Selecü a range 01 20 columes for me rwrihe cursor la In 

Sab the baqlmund wlor Io s llpht blue 

Movea the cursor d o m  one row 

If the cell me cunor Is ai ha8 a br&mund of dark Mue (spsratsr belwon mocma) ihin OoauW macm DwnOnwwhkh m w a  the N n o r  d m  one rav 

Selectn a range of20 wlumes for me mwihs eumr b in 
Sekthe bawrwnd mlor towitüe 

Mwes Vie cunor d m  one mw 

~ Q M  (DOW 11 Moves the cunor d o m  one mw 

PRIM M I S  SHEET CONTAlNG ALL MRCROS USED UJ NEPSIM 

ednWIlm (PRINT NAME USE mecma') Sled me page seiup ide MecraAL3 

IHOME) Go1 10 top of the m i a u  &set 

(ooW 16) Move d o m  IO mivs Io siart of manos 

(SELECT RANOE-RELArmE 8 l3ü4 0) Salecl an a& œlis ussd in thn shast 

(PRINT? wlccWn7 Prlnt whh provim ihe al1 a@n œlk  ~ l n c t l a n  

(PRW-RESET) ResaQthe m e  MIUPW ihs deïauli ieiüngs 

-- -- - 
SET PRMEW TO OFF 

Seb a varlaMe (PrmimYorN) Io no This loglcal cames p inb  to lm do e withold pisrlar 

Reiuma in c a l h  m c r o  W mllnd brn anoiher mono 



AcreslUSAID Pr~vate E l e c t n c ~ t y  Support Project 

Name Macro Comm~ttC 

SetPrinfWP {PUT PrewwYorN 0 0 yes7 

(RETURN) 

Count N and Base Case Input Values (Old) 

Nepal Export of Power S~mulat~on Model ( N E P S I M )  

Descnptlon 
SET PREVIEW TO ON 

Sets a variable (PrenewYorNJ to yes This lwlcal causes pnnk to be done mth prewew 

Returns to calling macro d ~ ~ l l e d  from another macro 

PRINTS ALL SHEETS OF NEPSIM WlTHOUT PREVIEW 

PrlnIAIIShwts {SelnntNP) 
(IRRCMP) 

(FLDCOMP) 

{SENSITMPIJ 

{UpdateGraphs) 

(EDIT GOT0 WelNams) 

(PrlntTOC) 

WAIT @NOW+@TME(o.O TlmbDaIay)) 

(PrlntSUMJ 

(WAIT @Now @TlME(O 0 TlmeOeby)) 

(PnntlNPUll 

(WAIT @NOW @TME(O 0 TlmeDmlay)) 

(WAIT @NOW @ m ( O  0 ThnaDetay)) 

F'dntEm 

(W @NOW @TlME(O 0 ThneOstpvl1 

(WAIT @NOW+@TME(O 0 TImeDeIay)) 

(PrinWl 

(WAIT @NOW @TIME(O 0 TlmsDelay)) 

(WAIT @NOW @ ~ E ( o  o ~hnehtay)) 

(Printlm) 

(WAIT @NOW @TIhlE(O 0 ThneDelay)) 

(WAIT @NOW @TIME(O o Thnehlay)) 

(PiiZltsA) 

(WAIT @NOW+@IME@Q TbnehIa'11l 

(PrlnffiPHt) 

(WAIT @NOW+@TIME(OQ TimeOelayl) 

(PnnffiPH2) 

(WAIT @NOW @TME(o 0 ThSLJOlay)) 

Runs macro SetPnntNP which turns l~gcest PrsviewYorN lo no so printing is &out p eview 

Calls macro IRRCMP whkh updates the downsbaam lnlpsthn LnaM msuirs prbr lo p l n w  

Calls macro FWCOMP v&ch updates the dwnrtrasm Rood benem r m l  pilor to prinUng 

Calls macro SENSlTMTY vhkh updales the w m  onlyds resub pmr to winling 

Calls the mace UpdateGraphs which updates Me graph renges and graphs prior lo prinling 

Go lo she* TOC lo start print. 

Callsthe macro PiintTOC whlch Mnla Me TOC sheet 
W a b  tha Ienglh olvadable TlmsDalay seconds before p l n l q  another shwt Thk has b a n  dons so as not to overload the ptlmsr memory At me bottom 
Cht  d sheel TOC mbvarlable can bs r e ~ t d e p r d l n g  on the avialble memsoryofyour printer 
Callsthe macro PrlntSumwhlch printsthe Sum sheel 
Wab the length olvadablo TkneQahy second$ W r a  lufnttng mother shed Thb hnbesndmeso nnolto wsrfoad the @tar memory A l h  bo(tom 
nght of sheet TOC thb varbble can be reset dspsndlng on the &lMe mameoryof your printer 
Calls the mscm PnnlNPUTwhkh printsthe INPUT shed 
Wads the ten@ of valiable ThnaDelci) anando before printha en&arsheet TM has bsbn done w as nol lo w a r l a d  the prlnbr memory At h e  b o b m  
right of sheel TOC thb variable can be reset dapndng on the rvldMs momwry 01 your printer 
Calls Me macm PItnWPP whlch prlnk the PPP shaet 
W& Re ten* olvadabla TknaOelay seconds bsfore phhg snober sheet Thb h m  k s n  done so n not to ~ n r l c u l  the ptlnler memory At the bottom 
tight of sheet TOC thhvarlable can ba rssst depMing on the M l M e  momwry of your printa 
Calls the macro PrlntEFT whkh prink the EFT sheet 
WaKI the fan@h 01 varhb(e T l m e h t y  Mmhtr before another rhwt Thh Its Men done .a .b nat (0 0v.dO.d the @tar mbmmy At me M o m  
right of sheet TOC thin varlaMd can be resetdeprdtq on !h avtalMe memwry of p u r  ptinler 
Calls the macro PrintDCF which prints the DCF sheet 
W a L  the lanmh o lva lb fe  TlmeDalay %+em'& before prlellno another sheel Thh has been done so es not to overload the plfnlar memory At me bonom 
righl 01 shaet TOC thin variable can be reastdeprdhg on Um avlalMe mamwry of your plnler 
Callsthe macro PrlntLA whlch pnnb the IA sheet 
Wails me t e r n  of Mrlable TlmeDelay seconds before prlnllng anahershast Thls h m  Man done so 8s nol to wsrlood the ptlnler memory At me bonom 
C h t  of sheel TOC thk vallable can ba reset dlpardlng on the avlntble memeoq o lpur  printer 
Calk the macro PrlnMMGN d k h  prink the HMGN sheet 
Waltl the f e r n  o1~ l iaMe Tknahlpy sem& balore Wflnp another stwet TM hebarndona M wnol to  OVM the flnter memory  me botlom 
tight af sheet TOC thb variaMe can be rsaetdepruiiq on tho obMMe memeory 01 your pllnler 
Calls ma macro PrlntlRRB whCh Nnts the IRRS shael 
Wab the let& of vaaMe MaDaley m n d a  balon m n h g  another aheel TM h m  Wen dona w as not to overload ma pdnler memory 
tight of sheet TOC thb varlaMe can bs rsastdepndfng on the avialMa memsory of ywr  m t s r  

At me bonom 

calk the macro PrintFLD whkh p l n b  me FU) sheet 
Wairsthr le t&  olvariaMa TlmaDelay rsmndr befora pr(nW anher  &wet Rlk h m  b - n  done so as not lo wmtoad the W a r  memory At me boaom 
rigMof sheet TOC thin variable can be resstdepmng on the avlalMe mrmeoqofyour printer 
Calk the macro PrlntSAwhkh prlnkthe SAshaat 
W e b  the length of varbble TlmeOelay Mcondr bsfmr prtnUw snothurh8.I Thh has bsmn done $0 as not lo w s r l o d  thm @lor memory 
rhht of ahset TOC lhh variable can be r & d a p m  on the avtalMe msmeoryof your printer 

At the bonom 

Calls me mace PrlnlGPH1 whkh m h m a  GPHI aheel 
Wailatha length of varbbls T i m e h l y  wmnds b e f m  p r M q  snothar 8hwt Thb h n  been done w as nol lo wartoad the m r  memory At the Worn 
C h t  of aheel TOC thbvar$Me can b reset d a p m  on the adnlble manwry of your pllnler 
Calls the macro Ph(GPH2 whkh plnbme G P H ~  sheet 
W d b h  length ofvartsblm TlmeDsly m n d a  tafore p l & g  another rhmmt Thb h n  bbsndone wmnoltoovadodthe N n b r  memory Althe mnom 
tighlofsheet TOC Wvartabls can be reretdepsndlng on the &lMe memeoryo1 your plnler 
Calls me macro PdnlGPH3 whkh Wnb the GPH3 shaat 

M C R O  TO GENERATE THE UST OF W E D  RANGES ON SHEET RANGES 

mpthl (RANGENI\ME TABLE wlblname) Macro that prints the nams 01 all namod r a q a  to the Rang- sheet rtarnng at named range mmnama 

PRINT ALL SHEETS IN NEPSIM WlTH PRMEW 
Rum macro SelPrlnlWP W c h  lurnr logcal P r M o r N  la yes M printing b M h  prevlew 

C a b  msao RRCMP *hkh upddm the dambeem Inlpaln banem r m b  m r  lo printing 

Calb maao FLDCWP whkh updatw the dmmbeam n o d  henem asuirs pdo to pnnllno 
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Name WaCrQ Command5 
FENSITMM 

(UpdateGraphs) 

(EDIT GOT0 ModelNameJ 

{PnntTOC) 

(PrintSW 

(PridNPUT) 

(PrlnlPPP) 

(PiinEFlJ 

(PnnlDCF) 

(PrlntlA) 

(PrlnlHMON) 

{PrintlnBI 

lPrlnlfLD) 

(PnnlSA) 

QnnffiPHI) 

(PrinlGPH2) 

~hmlGPH3) 

Nepal Export of Power S~mulat~on Model (NEPSIM) 

Counlen and Base Car Input Valuer (Old) Dcscrlpll~n 
Calls macro SENSITMTY whlch updates the se- anmk resub prior lo prinbng 

Calls the macro UpdaleGraphs whlch updales Me graph ranges and graphs p or lo pnotlng 

Go lo sheet TOC to ahi l  print 

Calls the macro PLlTOC whtch prinls the TOC sheet 

Calls lhe mecm PrinlSrrm Wkh prink the Sum sheet 

Calls the macro PnnlNPUT whlch prints the INPUT sheet 

Calls the mecm PrinWPP whkh prints lhe PPP shssl 

Calls the mec o PnntEFT which prints the EFTsheet 

Calls (he macro M O C F  vhich M b  the DCF shssl 

Calls the macro PrlntlAvhlch prints lhe LA sheet 

Calls the macro PrinMMON mlch  Wlnhl me HMON sheet 

Callsthe macro PnnURRa whlch p ink  lha IRRS shaal 

Calla h e  macro PrlnlFI.0 whkh pmhl the FLOrhest 

Calls the macro PrintS.4 which p i n k  the SAaheet 

Calls the macm PrintGPHl which W l h e  GPHI €heel 

Calls h e  macro PtinlGPHZwhIch Prints ma GPHZ She01 

Calla Ihe maw PdniQPHSwMch M b t M  GPH3shsM. 

PRINTS SHEET TW) W P R M E W  
Rum macro ScWtinNJPuMd, lums loulml PrebiowYorN lo y e  an prmnUng b 4 wmhv 
Call$ lha macro PrfntTOC *vhffhkh pkm (ha TOG stmet 

- - ." - - - - - - -  - -  
PRINTS SHER TOC WlTHOUTPRMEW 

PriatIQGZ ISeIPrlnWPI Runs macro SetPnnMP wntch turns l q k n l  Prav(avVorN b no so prinUn@ b Whouf p d e w  

(PnntTOC) Calls 8 e  macm PiintTOC whM, plnls lhs TM: ahset 

P M T E  {PRINT NAME USE 70C7 
WOMn 
{SELECT RANGE RELATNE 10 $5 0) 

[IF PrsvkmYolN Ws7(pRINT7 sel-n 19898 1 1) 

C PreriewYorN noyPRlNT selsct-an 1 0999 1 1) 

IREWRY 

MACRO TO PRINT SHEET TM: 
Slsd lhe page selup flle rOCAL3 

O m  to lhe top of lhs TOC shed 

Salem a range over Q columns and d m  34 r o w  

lr lookel PrsvlewYorN !d p a  p,%b lhn seIscIbn Mm wmhv 
I1 l q k a l  PrdewYorN is no prink me saledhn vl(hovl padew 

Reems lo c a l l h  macro ncallad lmm anulhsr macm 

PRINT SHEET SUM WlTH PREVIEW 

Runs macro SelPrfnWP witlch (urns l q k a l  PrsviewVorN lo yes so pinfing b bdh pevlew 

Calls tha macro PrblSL~Mvhkh prlnklhe SUMshea 

PRINT SHEET SUM WlTHOUT PRWEW 

Runs macm SelPiinWP whkh lums lqlcal PrsvlewYorN lo no M ptnbng isvdlhoul we* 

CaUs lhe macm PrfntSUM*vhffhkh p l n b  the SUMsheol 

MACRO TO PRINT WEE7 S W  
Ows to lhs named rsnge SumSbil whkh lams slamnq pnht 101 selecting the range ol sheet Sum I0 pm\ 

881ect.8 rnw w r  10 mlummand d m  U r o w  

Slaa lhs page wlup Me TOCJIL3 

P ~ Y o r t i b ~ ~ t h e s a b ~ n v t x h p r ~  
tr I+l Pr-YmN s no ptlnbthe wlsct)on m o u l  promew 

R m l o  dlhp m a m  1 celled from anomer m s m  



AcresIUSAID Pr~vate Electrrc~ty Support Pro jec t  I Nepal Export of Power S~mulat~on Model ( N E P S I M )  

Name Macro tomrrunds Countera and Base Case Input Values (Old) Oescriptlon 

Runs macro SetPnnlWPwhich tums logkal PtenewYorN b yes so prlnbng kmth p esew 

Calls the macro PrlnlNPUTwhWl prink the INPUT sheet 

PRINT WEET INPUT WlTHOUT PREVIEW 

Runs macro SeWrinlNP whkh lums loglcal PremwYorN lo no so prlnung k mfhoul pfevlew 

Calk the macro PrlnlNPUTwhWl p i n b  the INPUT sheel 

(EDITOOTO InpulStarl) 

[SELECT-RANGE RELATIVE 8 E4 0) 

(PRINT NAME USE 7 0 C 7  

(IF P W Y o r N  yss'HPRINT? S e l W n  199993 I )  

(IF PrenewYorN no7(PRINT Selecbn 1 9888 3 I)  

(EDiT GOT0 Inputstartl) 

(SELECT RANGE RELATWE 8 65 0) 

(PRINT HAME USE 7 0 C 7  

(IF P r m Y o r N  yesyPRIM? Seledon 1 9998 4 I )  

(IF h e & w Y o ~  mWRINT Seledn 1 09884 1) 

(EOR-GOTO InpulStattli) 

[SELECT-RANGE RELATIVE 8 I39 0) 

{PRINT NAME USE TOC7 

OF P m i ~ Y o r N  ~ ' p R I M ?  Selemn 1 SB88 5 1) 

{IF PravlowYorN nowRINT Seladn 1 99995 1) 

{EOWGOTO 1npulSt.m) 

(PRINT NAME USE LANDS27 

{SELECT RANGEdWrmE 13.23 0) 

(IF PrenewYorN 'ya")(PRIM? Salecban 1 8999 7 1) 

(IF PrdewYorN- noWRINT Solemn 1 WDB 7 I )  

(EDITGOTO lnpu151art22) 

IPRINT M U S E  70C7 
{SELECT RANGE RELATIVE6 132 0) 

(IF P r M o r N  Wsa7(PRINT1 SelecUon 1 9999 8 1) 

(IF PrsvlwYorN noWRINT Ssls&n lU8938t) 

{EDIT-GOTO lnpllStati3) 

{PRINT NAME USE 7OC7 

{SELECT RANGE RELATIVE 7 58 0) 
(IF PrentmYorN y e s W R I M ?  Selscbn 1 8999 10 1) 

OF PmimvYorN- m W M  SelecUon 1gBPS 10 0 
( E m o T O  InpulSbri4) 

( P R I N T M U S E  ID27 
(SELECT-RJNGEAEIATM 12222 0) 

(IF P~WM W.HPRIM~ % l m n  i 9 8 9 ~  11 1) 

(IF Praia*YorN noWRWT Salastbn i 0988 11 1) 

~~ETURNJ 

MACRO TO PRINT SHEET INPUT 

Goes lo the named range lnputslarl whkh h the rtadng point for selecting the range of sheel Input lo prlnl 

Selects a range over 8 columns snd donm 64 r o w  

Sled the page setup Me TOCAL3 

l f lq lcal  PmviswYorN is ya prlnb mm wlection wl(h pals*r 

If loglcal PrevlewYorN k no p i n k  the w l e ~ n n U h o ~ ~  

Goas to me named range Inpltmartl width ll the s t a m  pdnl for wlscllnp me raw# forthe 2nd of bpn 

Selects 0 range ousr 9 columns and d m  65 rows 

Sled the page setup Me T M : w  

If lq lcal  PrevlewYorN b yes pink the wledhn nUh pf& 

I1 logkal PredawYol k no mb !he w l e m  HlRhwt p~ow 
Goea b t h e  named mnpe InpurSbnll vrhkh h the s t a m  point lor mlacttng the range for 3rd 6 4th w a s  of Inpul 

Sdocka raws over 8columns and d m  138 mm 
Sled the page selup file TOCAL3 

If loglcal PrevlevrYorN b yes piink the mletWn nUh pr& 

If logical PreviewYorN k no prink Ihe selection wthoul preview 

Goas to the named range InputSt.rt2 whlch b the &ling W f a r  .a!ndi"(I the 5th page 01 in& 
Sled the pags solup Rle LANOS2M3 

Seleck a ranga over 13 w l u m ~  and dwm 23 r o w  

Ii loglal PrevlewYorN b yea mink me anlecUon vdh praia* 

ll l o g b l  PraIewYorN k no pllnb the mlection nUhoul pmvisw 

Goes to the named range Inpmlat22 which k the starUnp pdnt for wlednp the 6th end 7 h  papes of Input 

Sled the p e e  srlup me Toc~1.3 

Selects a range wer 8 columns and d a m  132 r o m  

If logkal PrsvlewYorN k ysr prints ms . a w n  nUh pnvisw 
ll lwlcal PrevlmYorN h no prlnla me anlaction wlhoul praia* 

Gooa to the named n w m  lnpdstam vrhM b me stsrnw pdnl lor nlsctmp h e  W1 m e  OfinpR 

Slsdlhe pepe selup me TOCALJ 

Selectl s range over 7 columns and d m  58 r w  

lllogieal PraviwYorN k yss prlnk the wlectlon mm p s v r w  

If lqkal PrmviMofN b no p h t s  me soleeten ulthout prmvisw 

Gomlothe named nnge InpltSlarO which hme M d n g  p l n l  for salacting the gth and lDth page ofinput 

s lenme page setup ~ l s  TOCAW 

Selecka range over 12 columnsand d m  212 r o m  

Mloglcal P t W o l  h ym p t m  the wI&n nUh psvMw 

Il lqlcal  PrsvbwYorN b no phb the wlecUon M a u l  pals*r 

RBhlm 10 ulbq m o m  U caned from *nother macm 

9 
SMECP WK4 

PRINT SHEET PPP WITH P R M M  

Rum macro SeWrlnMIP wMch luma lqbl PrsvbwYorN to yea no pintlng )s *mh prsVlsw 

Cab me maao P m t ~ ~ ~ w h l c h  r m b m e  PPP .heat 

"L37AVAILABLE COPY 
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PRINT SHEET PPP WITHOUT PREVIEW 

Runs macro SetPnnWP which tums logical PrevlewYorN I no so pnnling swhoutpevlew 

Calls the macro PdntPPP whlch pdnb the PPP sheel 

MACRO TO PRINT SHEET PPP 

PdntPPP (EDIT GOT0 PPPStart) Goes to tho named range PPPStart whkh b the starting polnt for selecbng the range of shed PPP lo pnnt 

(DOWN 27 (L F)l Mwes the cursor d m n  27 r o w  minw me number of yean of consbucbon loss than 15 L lest war o f m n l t m ~ n  -F flrst year of comtru&n Thk ants rid of 
the blank I no In the pint oufpul 

(SELECT RANGE RElATNE 31 (L F) PLIFEO) Selects a range over 27 columns and dorm the number of years of comlrucbon (L F) plus the project m l u a b n  L e  (PLIFE) r o m  Thk removes the blank 
r o w  at the bottom if the proled evaluallon life k less than 50 years the maldmum 

[FILEUNSEAL password) Unseeb protadan on me so can saw named range 

(RANGE NAME CREATE PPPp27 Names the above selected range range name PPPp2 

(FILESEAL password) Seals file 

(SELECT PPPpl) Stects the amsd range PPPpl (me top pert of the page) 

(SELECT APPEND PPPpZ) Appends the named range PPPp2 (the W l e  part ofthe page) 

(SELECT APPEND PPPp3) Appends b e  named range PPPp3 (the bottom part of the page) 

(PRINTNAME USE LANDS27 Sled the page setup ale UWDS2AW 

(IF PreviewYorN y e s ~ R I N T 7  Selamn 1 9899 13 1) If logical PreviewYorN k yes p i n k  the sala&n vKh p d n w  

(IF PreviewYorN no7(PRINT Seldon 1'6399 13 1) If Iwical PrsvlewYorN b no prfnbl the salecUonvKhou( pro* 

(RETURN) Returns to calling macro U called from another macm 

PRINT SHEET EFT wmi PRMG 
Runs macm SatPdntWP vhlch tums Iogksl PrevlewYorN lopes so pinling k vKh preview 

Calls the macro PllnEFT whkh pdnb the EFT sheet 

PRINT SHEET EFT WfRlOUT PRMEW 

Runs macro SetPnnlNP whkh tumslogkal P r e v i M o M  lo no so ptnlng b wWlout previaw 

Calls the macro PhtEFT vhkh ptinbl the EFT sheet 

(EDITGOTO EFTStart) 

[SELECT RANGE RELATM 2.9 h fl PUFE 0) 

(FILE-UNSEAL password) 

(RANGEHAMEEREATE EFT@? 

(FILESEAL wmrd)  
(SELECT EFTpl) 

[SELECT APPEND EFTW 

(SELECT APPEND EFTp3j 

(PRINTMEUSE W D S 2 7  

(IF PrevbwYorN %slpRINT7 Selection 1 9999 14 1) 

(IF Pr&OWYOlN n o 7 ( P W  S.Iadotl 1- 14 I )  

(EDn%OTO EFTShm) 

WWN 27-B+1 

(SELECT-RANGE R E L A M  8 &Fl WFE 0) 

(FILEUNSW ppgaordJ 

(RANGEHAMECREATE EFTp53 

~FRESWpasnwrd) 
PELECT EFTpl) 

MACRO TO PRINT SHEET EFT 

Goes to the named rangs EFTSlart whkh h the starting polnt for selecting the range of sheet EFT lo pint 
Mwss the cursor doWn 27 r a w  mhuttne number of yaara of CatIstmWn IW man 15 L IPgpar of ~nUNc(Lon -F Rre(ye81 a1 c-%tNmn Th*oot% 1 0 1  
the Mank line in the prlnl oulput 
Selects a range wer 2.9 columns and down the numbsr of yean of consbudon (L F) plus the poject nwalusbn Ike (PLIFE) rows Thk rarnovss the bla k 
mws al the bottom dths project evaluabn !He k Ian than M p a n  the madmum 
Unssala p o t d n  on Me so can n w  named range 
Nameo me above selected range range name EFTpZ 

Seals nle 

Slects the n a m d  range EFTpl (the lop pad of the page) 

Appends UM named range EFTp2 (me &Idle part 01th. w e )  

Appends the named range EFTp3 (me bottom part of the papa) 

Sled the page m p  6la LANDS2AW 

If l q k a l  PreWYorN k yes pdnla the selednn wh preview 

HbgIcal Pre&vYorN b no mb th. wkdM wHttouf prevlsw 
G n u  lo the named range EFTSlam whkh h the starting point for selecting tho 2nd range of sheel EFT to pint 
Movn tha NRW d m  27 rmw Mu. tha numhr of yean of mn&c(Lon lass then 15 L lest year ofconttrudon F lhsl year of consbuctlon Thk gab 1 of 
llw Mank line In the plnloutpn 
Selecb a range Dver 6 columns and dorm the number of yean 01 consbumn (L F) plus the prolect ewaluabon lwe (PLIFE) t o m  Ths em es the bla k a 
el  the bottom U the project e ~ l v a t m  me La lat than M yean the mallmum 
Unssala p m W n  on Rle w can sava named range 

Namss the abwe sslecled range range name EFTpS 

Seals me 

Slsds the named raws EFT@ (the lop part ofthe sncand page) 



AcreslUSAlD Pr~vate Electr~c~ly Support Pro jec t  

Name Macro Commands 
(SELECT APPEND EFTpS) 

(SELECT APPEND EFT@) 

(PRINT NAME USE TOC7 

(IF PreviewYorN yes"JIPRINT7 Selscbon 1 9999 15 1) 

(IF PraviewYorN noI(PRINT Seledon 19999 I 5  1) 

(RETURN) 

Nepal Export of Power Slrnulatlon Model ( N E P S I M )  

Counters and Bare Case Input Values (Old) Des~ripllon 
Appends me named range EFT* (lha middle part oflhe second m a )  

Apps ds the named range EFT* (the bouom part of me second page) 

Slect the page selup Rle TOCAL3 

Il loglcal PrenewYorN n yes prlnklhe selechon mth prenew 

If loglcal PlennwYorN b no printsthe *ledion Whwt p a w  

Returns lo calling macro If called from another macro 

P R I M  SHEET DCF WlTH P R M E W  

Runs macro SetPiintWP which lurnsloglcal PreviewYorN lo yes so pnnbng ktdh prenew 

Cans lhe macro PrinDCF which pmts the DCF sheet 

PRINT SHEETDCF WlMOUT PREVlEW 

Runs macro SetPrlnWP whlch urns Iopnal PrevkwYorN to no so printing kwithoul pevler. 

Calls the macro PrintDCF whkh plinb me DCF sheel 

C W F  (EDIT GOT0 DCFStart) 

(SELECT RANGE RELATNE 21 R FJ PLIFEO) 

IFLE U N S W  wmtdj 
(RANGE W E  CREATE DCFp2') 

(FILES W pasmord) 

(SELECT OCFpl) 

(SELECT-APPEND OCFp2) 

(SELECT APPEND DCFp3) 

(PRINT NAME USE LANDS27 

OF PrevbwYorN yes"JIPRINT7 Selecten 1 9999 18 I )  

(IF P k Y o r N  noHPRINT Selectkn 1 9999 18 1) 

(RETURM 

MACRO TO PRINT SHEET DCF 

Goes lo me named range DCFSlart whkh b the sladng pant for salscting me range of sheet DCF lo pint 
m e s  the cumrdorm 28 mm mfnm the number 07 15 L last p a r  ol antbudon F h.( mar of a m m m n  Thk oeb l of 
me blank llneln the mint oulout 
Selects a range over 8 columns and down the numbar of p a n  ofamtru&n R Fl plln the project evaluaffin live (PUFE) r w  Thb removes Ihe blank r w  
at lhe bollom illhe project evaluanon IKe L Isn man 50 yearn the mrufmum 
Unseals pmledion on Ole ao can ravs named range 

Names the above selected range range name DCFp2 

Seals 618 

Sleds the named range DCFpt (be lop part of the page) 

Appends the named range DCFp2 (the middle part of the m e )  

Appends the named range DCFp3 (he bouom parl of the pwe) 

Sled me pOe sehlp Rla LANDSZAL3 

If loplcal PreviewYorN b yes prlnb the snlection tdh prsview 

If logical PreviwYorN k no pdnb the wlsdlon wimout p r a v h  

Returns to calling macro H called horn snoihsr m0mo 

PRINT SHEET LA WITH MACRO 

Runs macro SeWrlntWP whkh u m o  loplcal PreviewYorN lo ya so prlntlnp bwith preview 

Calk the macro PrinllA wMdl (#lnklh8 LA aheel 

- --- - 
PRINT SHEET LA WlTHOLlT MACRO 

Runs macro SelPrintNP whlch turns logkal PrownwYorN lo no so prlnting b *out prmiew 

Calla the macro P I U w M e h  pdnb the U\ sheet 

etWL4 (EDIT GOT0 LASbrt) 
(SELECT-RANGEdELAnvE a 43 0)  

(PRINT NAMEUSE W D S 2 1  

(IF ~ r m o r ~  Sslscbon 1 8988 11 1) 

(IF PrdewYorN n o W R I M  Selscbon 1 8988 17 1) 

(RENRN) 

MACRO TO P R I M  SHEET LA 

Goes to the named range LASlarl wllkh k the sladng pant for selecting me range of sheet LA lo Wnl 

Selects a range raar 22 mlumns and davn 43 mm 
Sled ma pane sahtp Ah LANDS2AW 

I f loob l  Pr&wYorN b yea pmb me snlwibn pavh 
Il loglcal PrwkwYorN k no prlnb the aalecbon wlhoul p w k w  

R e u r n  to m l l W  macro H called from anDmmr macro 

J PRINT SHEET HMGN WIM P R M E W  

BEST AVAILABLE COPY 
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AcreslUSAlD Pr~vate Electr~c~ty Support Project I Nepal E x p o r t  o f  Power S~rnullat~on Model ( N E P S I M )  

PRINT NEPAL ~ N L Y  IRRS WtTHOUT PRMEW 

RU 5 macro SePPnntNP which turns logical PreviewYorN to s pnnbng s dlhout p emew 

Calls the macro PrintlRRN wMh p h k  the N e p l  Irrlpablon data only sheet 

PRlNT INOIAO~LY IRRS WTH PRMEW 

Runs mecro  set^ nlWP which lums logical ~ r s a e w ~ o i ~  lo yes so prinung Is Ab preview 

Callsthe macro PrlnURRl wMh lh-h~I~ the India lrrgabrl data only sheet 

PRINT INDIA ONLY IRRS W O U T  PRMEW 

Runs macro SetPrinMP whfch turns logfcal PrsmwYodV to no so WnUng k About p v l e w  

Calls the macro PnntlRRl m k h  prim the India lrrlgaln data only shwt 

Pdngns (EDIT GOT0 NStartSum) 

(WWN 1) 
(LEFT 2) 
(SELECT-RMIGE-RELATIVE 13 CntNLn-1 0) 

(FILE UNSEAL p a m r d l  

(RANGE ME-CREATE lW3") 

(FILE SEAL panword) 

(EDIT GOT0 IStallSum) 

(DOWN I )  

(LEFT 2) 
(SELECT RANGE RELATIVE 13 CntlLns-10) 

(FILEUNSW paswurdl 

(RANGE NAME CREATE lrrP47 

(FILE SEAL pasmord) 

(IF CnMLns WANDtCntlLnvO@RANCH PhiinAll) 

(IF CnlNLnyOlANWntiLns OJIBRANCH Pri-itlr~NI 

(IF CnWLns CtANWntlLnvOKEWWCH Phtlrdl 

(RETURN) 

edlulna (PRIM NAME USE 70C1 
(SELECT lr1P1) 

(IF RakwYorN 'vss7(PRlNT? 3elecCan 1888820 1) 

OF PreviwYorN noyRINT Salecbn 1 8899 20 1) 

(PRINTNAMEUSE W S n  

(SELECT IrrP6) 

(SELECT-APPEND lnP5) 

(SELECT APPEND InP3) 

(SELECTAPPEND IRRSpb) 

(SELECT APPEND InPt) 

(SELECT APPEND lnP4) 

(SELECTAPPEND IRRSpb) 

OF P&OWYMN -ym7(~~1~~?%1scaon 1-21 I) 

(IF PrwiawYorN n o W R I M  Solscaon 1888821 1) 

(BRANCH InYearlyJ 

(RETURN) 

hhthm (PRINT-NME USE 7 0 C 7  * (SELECT Inpi) 

BESTAVAlLABLE COPY 

MACRO 10 PRINT SHEET IRRS 

Goes to the named range NStsrtSurn wMch b the starbng pdnl for asledng the Nepl  range of sheet IRRS to mint 

Go dorm one ranto pellomYtsn area oltha output 

Go IeRWo toget lo the edge ofthe sheet 

Selects a range over 13 oofumns and down the number d w a g o n  schemw hduded f o ~  N e p l  h the I@qabn analyda 

Unseals protection on file so can ~ v n  named range 

Nama the a h a  ~ l e d n d  range nnge mms lnP3 

Sealsle 

Gow to the named range NStbrtSum m bme damn@ poht lor 8eleetlng the lndta ranpa of shea IRRS to Mi. 
Go down one rahto gel to m e n  ama olme oulpul 

Go lefttwo logeltothe edge oftheshet)~ 

Selecls a range wer I 3  columns and down the number ofirrgabon schemes Included for India In the tmgatlon analysk 

Unseals prolectkm on file u, can ssvn named range 

Names the abova seladed range range name IrrP4 

Seals file 

II b t h  Nepal and lndta imallon schemes ere used In thts anlyrir go lo macro PhllnAll 

If only Nepal lrrlgalns kchemns are uted in mb malpbsh, to b macro PrlniinN 

ll only India hrlgatiana schemes are used in thk analyrir lo  lo macro Printlrrl 

macro l a l i e d  from another m o m  

Sslect the page setup 171s TOCAL3 

Seleas L e  named range InP1 (the Mpation summary pmge) 

If logkal PmimvYmN hya pktsihe wlectbn nHh psu(a, 

If logksl PrebiswYorN La no p ink  the wlactlon without pravlew 

Sled the page Sehw me LANDSZAL3 
Selem the named range lnP8 (the top part of the ascon? Imatlon page) 

Appsnd¶ the named range 16'5 (the top p r t  oftheNepal wdlon ofthe second pa0e) 

Appends the named range lnP3 (the higaipabon schemes >r W l e  pall of theNepal asdon of the second page) 

Appsnds a WniHl  double lkMs d the boltom b Iiw Ne~mt h b a h  d h  

Appends the named rangs lnP3 (me top p l l o l  the lndh sadon of the second page) 

AppemhtM named nnga InP4 (the InlooWn &smW or W l e  paltorthe lndla wcuan dthe 6 s m d  pagel 

Appsnds a mw Ab double lha al the boltom lo the lndta mation data 

If lwlkal PrsvlswYwN b ym pinb me n W n  wfth p s h  
If logh l  P r M Y o r N  is no pmh the asledon mmout preview 

C a h  Iiw macm InYmWwMch pmb the yearly summary of N e p l  lndls and mmtined MpaQn r m l b  

Retumr to calfing macro ilcalled from another macro 

Slect the page setup file TOCAW 

Sslecb the named range hrP1 @Is Maallon summary prpel 
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AcreslUSAlD Prlvate Electr~c~ty S u p p o r t  Pro jec t  Nepal E x p o r t  of Power S~rnulat~on Model (NEPSIM) 

Name Macro Commands 
(PnnlGPH2) 

Counters end Bare Case Input Values IOld) Description 
Calls the macro PrlntGPH2 whlch prink the GPH2 sheet 

MACRO TO PRINT SHEET GPHZ 

PnnlGPH2 (EDIT GOT0 GphPSlalt) 

(SELECT WVVGE-RELATNE 11 77 0) 

(PRINT NAME USE "TOC") 

(IF PrevlewYorN yesXPRINT? Selecbon 1 9969 28 1) 

(IF PrevlewYorN noXPRINT Selecbon 1 999926 1) 

(RETURN) 

Goes lo the named range GPH2Slalt whfch k the darb g polnt lor seledng the range of sheet GPHZ to prl I 

Selecb a range over 11 columns and dorm 77 rara 
SIecI the page setup file TOC AL3 

It logleal PreviewYorN k yes phk th- selactlon wtth pevlew 

It loalcal PrenewYorN h no piinb the selection WUIout preview 

Relums to canng macro U called @om another macro 

PRINT SHEET GHP3 WlTH PREVIEW 

Runs macro SelPnntWP r*hkh hlrns l ~ l c a l  PrevlewYorN to 'yes so p#nUng k WUI prevlew 

Calls macrn UpgradeGrapmwhlch updeterthe graph m n g s  and graphs prior to plnUng 

Calls the macro PiinffiPH3 whkh prlnb the GPH3 shoet 

PRINT SHEET GHP3 WlTHOUT P R M E W  

Runs macro SelPrinWP vhkh  tums logkal PrevlewYorN to no w, plnung k wmoul preview 

Calls macro UpgradeGrapha rn updaw UIE pmph m w s l  and gmphr pdor to WUng 
Calls the macro PrlnffiPH3 vhkh p l n b  the GPH3 shset 

PrinlOPH3 (EDITGOTO Gph3Slalt) 

(SELECT RANGE-RELATNE 9 87 0) 

(PRINT NAME USE 70C") 

(IF Pr&wYorN W7(PRINT? Selection 1 998827 1) 

(IF PrewewYorN noWRINT Selemn I 9999 27 1) 

(RETURN) 

M C R O  TO PRINT SHEET GPH3 

Gowsto the named range GPH3Stalt whlch k me starting polnl lor selecting the range of rheel GPH3 to print 

Selects a range wer B columns and down 87 mwr 
Slectthe page setup file TOCAL3 

If lbglcal PrevisvrYorN b yes phb the -1-n WUI m e w  

Illoalcal PrevlewYorN b no p#nbthe ralectlon 4thout prsvlew 

Rebmr lo calllng macrn H wlled from another macm 

B~~lsRiuitJ (PUT OldNNelBenem 0 0 NNelEenefns) 

(PUT OMOevRM 0 0 DevRoIJ 

(PUT OldFlmEng 0 0 FinEng) 

(PUT NmwFlnnEw 0 0 FbmEng (1 SmEngP)) 

(PUT OldFlnnEngToN 0 0 FnmEngToNJ 

(PUT NarFhnEwToNU 0 FinEngToK(l+SenEqP)) 

(PUT OldSecEng 0 0 SecEng) 

(PUT NeuSmEng 0 0 ShcUlp (IiSsnEngP)) 

(PUT OMSscEngToN 0 0 SecEqToN) 

(Plrr NewSecEngToN 0 0 SacEngToN (1 SanEngP)) 

(- OM and New Valua at Rlght) 

1- Rsplaw enembs* pliavnluss) 

(PUT FhmEng 0 0 NmFhEng) 

(PUT FbmEngToNUO NavFlrmEnpToNJ 

(PUT SecEng 0 0 NavSscEnp) 

(PLIT SecEnaToNUU -TON) 

(caw 

1- m e  CmmiMy W l b l s s  to runYlM# Bum) 

(PUT SantNp 0 0 ( N N e l B e n e W M N N a t B e n e ~ y O I d N N ~ n a ~ )  

(PUT %nlROlpUU M O I )  
(- Wrila mhus data to mht) 

OMRrmEng 

26Dg 20 

NeMrmEng 

2345 W 
OldFirmEngToN 

OW 

NewFlrmEngToN 

OW 

OldSecEng 

598 10 
NewSecEng 

538 48 
OldSscEngToN 

O W  

MACRO THAT COMPUTES THE SENSITMRY ANALYSIS 

Placesthe named range NNelBeneWIn the named range OldNNetBeneWs 

Placesthe named range OarROl h Ihe named range OMDevROl 

Places the named range FlrmEng h the named rang8 OldFlrmEng 

Replaces the named range NewFmrEw rvllh the FlnnEnp Umm l p l w  SsnEngP 1% of plus 8 n e ~ s e n ~ v r r i a U n n )  

Places the named range FirmEn#loN In the named range OMFhEngloN 

Replaces the named range NewFkmEngtoN rrim the FlnnEngtDN Umss lplus SenEngP ( X of plus e n s m  ssnsMiyniiatbn) 

Places the named range SecEng III the named range OldSseEng 

Replaws the namad range NavSecEy) rrim the SacEng Umes lplus SenEngP ( K  of plus energy sendWyvet(aUnn) 

Places the named range SecEngloN h the named range OldSscEnptoN 

Rep lam the nsmed ranga NavSseEngtoN WUI the SecEngtDN Uma l p l w  SenEngP ( % o l  plur energlaamiwlywrlallon) 

Comment lone 

Comment Me 

Placesthe named range NewFirmEng In the named rsnge FlrmEng 

P l r u n  the named mnga NdulFhnErgloN h the named range FhmEngloN 

Places the named range NewSecEng in the named range SeeEnp 

Plscwths named nngs NewSscEnptoN h the named range SecEngloN 

Calcvlalas the spreedshasl (same aa F9) 

CwnmenlRns 

Pubthe % chance In NNelBanem (Nepal net hmsrW) to the amed ra ga SantNp 

P!$atha newcompned OaROl pnvaloper relun on q u w ]  lo Ma named ranga SentROlp 

Comment Sns 



AcreslUSAlD Private Electrlclty Support Project 

Name Macro Cemmands 
(PUT NewF~rmEng 0 0 OldFirmEng (1 SenEngM)) 

(PUT NewFlrmEngToN 0 0 OldFirmEngToN (1 SsnEngM)) 

(PUT NewSecEng 0 0 OldSacEng (1 SenEngM)) 

(PUT NewSecEngToN 0 0 OldSecEngToN (1 SenEngM)) 

(-Replace enemles wlth minus values) 

(PUT FlnnEng 0 0 NswFnmEng) 

(PUT FirmEngToN 0 0 NMrmEngToN) 

(PUT SecEng 0 0 NewSecEng) 

(PUT SecEngToN 0 0 NewSecEngToN) 

(Calc) 

( - M e  sanskblyvallableslo ssmlhity lable) 

(PUT SenlNm 0 0 (NNatBeneMs-OldNNetBeneMn)MldNNetBene%) 

(PUT SenlROlm 00 DevROIJ 

(- Wnte back orglnal~lueslolnputtable) 

(PUT FlrmEq 0 0 OldFlrmEnp) 

(PUT FirmEngToN 0 0 OMFirmEngToN) 

(PUT seCEng 0 0 OldsscEq] 

(PUT SecEngToN 0 0 OldSeeEngToN) 

ta lc )  - ---" " (- Conscrudon and OhM Cmb) 

(Pur OkITolCepcoao 0 TolCapCosl) 

(PUT NawTolCapCoA 0 0 TotCapCosl(1 SenCOMp)) 

(PUT OklOMPMe 0 0 OMPhlBl 

(PUT NewOMPrivate 0 0 OMPhte ( I  SenCOMp)) 

(PUT OldOMNeplO 0 OMNepan 

(PUT NewuMNepalo 0 OMNepal(1 SenCOMp)) 

(-OM and NtmVatues a1 Ripht) 

+Raplace energies wlh plusvatues) 

(PUT TolCepCmSO O N a T o l C a p c ~  

(PUT OMPmte 0 0 NewOMPmte) 

(PUT 0MNepa10 0 NsrrOMNspsR 

(Calcl 

(- WrRe sandtMty vahMm to sem+h+ty mMe] 

(PUT Sen2Np 0 0 (NNetBsne~OMNNe18ene&lMldNNetBeneMn) 

(PUT SenZROlpn o D ~ O I )  

(- Wnte mlnus data to right) 

(PUT NewTolCapCmt0 0 OIdT&apcog(l SenCOMm)) 

(PUT N w a M P h l e  0 0 OldOMPmb (1 SenCOMm)) 

(PUT N ~ ~ O M N ~ ~ I  o o o l d w e p a r ( l + s e n c m ~ )  

(-Replace enemles mth mlnus values1 

(PUT TolCapCwt 00  NarTolCapCat) 

(PUT OMPnvate 0 0 NewWPhte) 

(PUT OMNspaIU 0 NoviOMNepa~J 

(Calcl 

(- WAw s e w  ua&Ma IU s e w M ~  tabla1 
(PUT Sen2Nm 0 0 (NNetBeneWMNNetBene&)X)klNNetBene&) 

(PUT SenZROlm 00 DsvRM) 
(-Write bath orghal valum lo hpn lable) 

(PUT TotCapCorlO 0 i )k ITotc .M 

PUT W P l i m s  0 0 O i d W M O )  

(PuTOMNepa1u 0 MdOMNspan 

(Calc) 

-(-Yeanla Trnnsfw) 
(PUT OYnToTnnsfer 0 0 YnToTnmfer) 

Counters and Base Case Input Values IOld) 

Nepal Export of Power St rnu la t lon  Model ( N E P S I M )  

Demrlptlon 
Replaces he named range NewFarmEng v.Uh the OldFhnEng lmes iplus SenEngM ( % of mmus enemy sensthty vsriatfan) 

Replaces the named range NewFlrmEngtoN mlh the OldFlrmEngloN bmes lplus SenEngM ( %of mfnus ene gv sensmly veriahon) 

Replacesthe named range NewSecEngloNwdh lhsOldSecEngtoNUmes lp lu l  SenEngM ( %  of nrlnuaenamy~enWMyn~IaUon) 

Replaces Ihe named rsnga NewSecEngloN mth the OLdSecEngloN bmes Iplus SenEngM ( X of minus energy ranshly varlabon) 

Comment line 

Places the named range NewFlrmEng In the named range FlnEng 

Places the named range NsvrFirmEngloN In the named range FirmEngloN 

Places the named range NewSecEng In lhe named range SecEng 

Places Ihe named range NewSecEngloN h the named range SacEngtoN 

Calculales the spreadsheet (same as F9) 

Comment line 

Pub the % chance In NNetBene% (Nepal net beneMn) to the named nnge SenlNm 

Pub Be new cornpuled DevROl (Developsr rslun on equihl) to the Mmed range SenlROlm 

Comment llne 

Plsces the named range FlrmEng In the named nnge OldFkmEng 

Places the named range FlrmEngtoN in ma named range OldFlrmEngtoN 

Places the named range S&ng in the named range OldSecEng 

Places the named range SecEngtoN h ma named nnge OldSacEnptoN 

Calculaler the spreedshwt (wme a FS) 

Comment line 

PleCa the named range ToBepCoat b Iha Mmed range OldToCapCoA 

Replaces the named range N e w T o l C a p C o A ~  TotCapCmf Umes lplus SanCOMp ( K of plus w e l  and O W  sen- vsdaIon1 

Places me named rawe OMPtivaIe in the named n w e  O ~ ~ O M P I M O  

Replaces the named range NawOMPhla vlth the WPlivale Umas Iplus SenCOMp ( % of plus c a W l  and O W  aenWMy ndabn)  

Places the named range OMNspal in the named nnga OldOhtNepal 

Replaces the named range NewOMNepal wUh the OMNepal Umes lplus SenCOMp ( X of plua caMal and O W  senstbily variabn) 

Commsnt line 

Comment llne 

Places the named range NewTolCapCoal h ma named raws TolCapCmI 

Places the named range NewOMPhts In the named range OMPnvate 

Places the named range NewOMNepal h lhe named mnga OMNepal 

Calculates the spreadaheel (same as F9) 

CommantHne 

Pub the X chance In NNeIBenelKs (Nepal net bneRls) b the named nnga Sen2Np 

Pub tha new mmpuled DavROI (Developw raan an a q w  lothenamad mng. San'LROlp 

Comment llne 

Replaws the named rings NewToffiapCoatvrkh fhe OWTotcapc~st mss l p l m  SenCOMm (%of minus w W l  ad O W  w n W v a r l a l k n 1  

Replaces the named range NewOMPtivale wUh the OklOMPlimta Umes lplus SanCOMm (% of mhua wMsl  and OSM w n W  Mrlnhn) 

Raplacesthe named range NeWMNepal Mh the aMOMNepa1 l lma lp lw SenCOMm ( %  of minus c s W l  and O W  S a n ~ v a r l n C u n )  

Commsnt lira 

Places the named range NarTolCapCoal In the named range TolCapCmf 

Places the named range NawOMPhta In the named nnge OMPtivats 

Places lhe named range NeWMNepal in the named nnge OMNapal 

Caleulale3 the slnsadshest (same a5 FB) 

Comment R e  
Putr lhe % chanm h NNetEansMs (Nepal net benew) lo lha named rangs Sen2Nm 

Puh h a  n m  mmputMl M O l  (thve1op.r retun on eq*] to the named range Sen2ROlm 

Comment Hns 

Placaths named nnga OMTotCepCoal h the named nng. TotcapCost 

Placesthe named range OldOMPrivate In the named range O M P h b  

P l a m  the named range OklOMNapal h lhe named range OMNepal 

Calculata the weedsheel (same as FB) 

Comment &a 

Places the named range YnToTransfer in me named re ge OYrrToTransfer 

Placmthe named nnga PUle h the named range OldPUle 



AcreslUSAlD P r t v a t e  Electr~c~ly Support Project 

Name Macm Commands 
(IF Pble senllransHPUT Pbfe 00  senltans) 

(PUT YlsToTransfer 0 0 seniham] 

(Cale] 

(- Wnte s e n w  variables to sendtMIytaMe1 

(PUT Sen3NI 0 0 (NNelBenem OldNNelBen T~)lOldNNelBeneMs) 

(PUT Sen3ROH 0 0 DevROI) 

(IF PUTe senttrans)(PUT PUfe 0 Oasnlrans) 

(PUT YlsToTransfer 0 0 ssn21ram) 

(talc) 

(- Wnte sensitWvariables to senmtaMe) 

(PUT Sen3N2 0 0 (NNelBeneWldNNelSenek)lOldNNe18nnek) 

(PUT Sen3ROn o o OMOI) 

(IF PUIe sen3transHPUT PUfa 0 0 sen3trans) 

(PUT YraToTrensfar 0 0 ssn3b.m) 

(Calc) 

(-WrHe senentnlyvadables lo wmMyleMe) 

(PUT Sen3N3 0 0 (NNeBeneMMNNa18eneMs)MldNNeLBenek) 

(PUT San3R013 0 0 OevROI) 

(IF PUfa sen4VansHPUT PUfe 0 0 sen4lra~l 

(PUT YraToTransfer 0 0 wn4b.m) 

(talc] 

(- WrHe sensbilyvarlsbles lo s e ~ b M a 1  

(PUT Sen3N4 0 0 (NNe(BenaMMNNelBaneRts)10IdNNaIBaneRb] 

(PUT San3ROU 0 0 DevROD 

(- Set variable back lo orglnal value) 

(PUT YrPToTransler 0 0 OYraToTramfarl 

(PUT PUfe 0 0 OMPbfe) 

(talc) 
" MW (-Tax variable changes) 

(PUT OldPRCap 0 0 PITMp) 

(PUT OMPlTOp 0 0 PITOp) 

(PUT OldfDCap 0 0 IDCsp) 

(PUT OldlDOp 0 0 1DOpl 

(PUT OldSTCap 0 0 STCap) 

(PUT OMSTOp 0 0 STOP) 

(PUT OklLTCsp 0 0 LTCapI 

(PUT OldLTOp 0 0 LTOp) 

(PUT oldcorpmno 0 c o r n  

(PUT OMExTarO 0 ExTaxl 

(PUT OldNepRevsD 0 NepRmS) 

(PUT OMMortRF 0 0 MortRll 

(PUT OMCapRoVlS 0 OCapRoyFl5) 

(PUTOldCapRoylBP 0 0 CapRoylBP) 

(PUT OldEngRM15 0 0 EngRovFl5) 

(PUT OMEngRoylSPO 0 EngRqlBP) 

1- In* plus varlsblra) 

(PUT PlTCap 0 0 OldPRCap ( I  wntsrp)) 

(PUT PIT* 0 0 OLIPTT9, (l*rsntnp)) 

(PUT IDCap 0 0 OldlDCap (1 ssntaxp)) 

(PUT IDOpDD o m  ( l  Mmopll 
(PUT STCap 0 0 0ldSTC.p E wntaxp)l 

Fur STOPDO OidsTOP (1-11 
(PUT LTCap 0 0 OldLTCap (1 aantup)I 

(PCfl LTOpDQ OldlTOp (ItWfWpl) 

(PUT CorpmnO 0 OldCorprmr(l wnhxpl) 

Nepal Export of Power S~rnulat~on Model ( N E P S I M )  

IS and Base Case Input V lucs (Old) Dcscript~on 
0 If base case Pbfe (Pro]ed evalu Uon Ife) k l e u  than renllrsns set Pllleto senllrans 

Places the named range sentkuns in the named ranee YrsToT~ansfw 

Calculales the spreedsheel (same as F9) 

Comment llne 

Puk the % chance tn NNelBenek (Nepal not benek] lo the named range Sen3N1 

Puh the new computed OebftOl (ueuelopt relun on equKy) to tha nmned rangs Swn3ROIl 

If base case PLlfa (Prolect evaluabon life) k l e u  man senttrans sat Pllfe lo sen2trans 

Places the named range se-m inma named range YrsToTramfer 

Calculates the spreedsheet (sams as F9) 

Comment llne 

Puk the % chance In NNetBeneMt (Nepal nel benems) to the named range Sen3N2 

Pub the new camphad OevROl @emtoper relun on oqW)to)(o(hs named m a  Sen3RM2 

If bass case Pbfe (Project evaluation Ilfe) ir lass then sen3bens w l  Plde to sen3bans 

Places the named range wn3Vaminthe named raws YrsToTmmfer 

Calculales the spreedsheel (same as Fe) 

Comment line 

Puts the % chance In NNetElenefltr (Nepal net benento) to the named rangs Sen3N3 

Pub the new Mmputed DsvROi (Omlopar fawn on sq~) to thsnamed rangs Sen'XtOn 

I base case PUfe (PmJsct evaluation life] k l e u  than senlbam ssl P I L  to wn4b.m 

Places the named ranae wn4lnnsin t h e n a n d  raws YrsToTdar  

Calculales the spraedshsrd (sams as Fa) 

Comment llne 

Puts the % chance in NNetsaneRb (Nspal net bsnefltr) lo ma named range Sen3N4 

Puh the new computed 0-1 (Osvnlopar nhm on equltyl bibs n a m  mnge Sen3ROH 

Commenl nne 

Places the named r a w  OYnToTramfer In the named nnga YraToTrander 

Places the named range OldPLlle In the named range PWe 

Calculates me scmdshwt (same a'1FB) 

Comment llne 

Places tha named range PlTCapInthe named r a q a  OMPlTCap 

Places the named range PITOP In the named range OMPlTOp 

Pkces the nemsd range IOCaph the named raws OldI~Cap 

Places the named range lDOp h the named range OMlDOp 

Places tho named range STCsph the namui range OldSTCap 

Places Me named range STOP In the named ranga OMSTOp 

Places the named rawa LTCsp in the nsmad range 08dLTCap 

Places Ihs named ranga LTOp In ma named range OMLTOp 

P k c m  ms named range ComlW4 hthsnamad mngsO!dCordlRl 

Places the named range hTax In the namsd range OMExTaa 

Placm the named range NepRsu8 inlha named r a m  MdNspRwS 

Places ths named range MorWF in the named range OMMorlRF 

Places the named range CapRoyFlShma named range OldCapRW15 

Placesthe named rangeCapRoylBP In the named rangs OldCapRoylBP 

Plactn me named nnge EngRoyFI5 h m o  named rangeOldEngRwFlS 

Placmthe named ranga EngRoyiBP h the named rangs OMEngRoylBP 

Comment m a  

Replaces the named range PKapwXh me OldPllCspUma 1pluaSsnTaxp ( %  of plus baas w n ~ v a r i a b n l  

Raplaces tho namadrsnga PlOpv&h)(o(hs OMPkOplhss lplua SmnTnrp 1% d plus laaw w n ~ v a r l s l l a n )  

Replacmtha named range IDCapwkh the OldlDCaphsr iplus SenTaxp ( %  olplrn taxes wnsmntywrbbn) 

Replacesthe nsmad nnga IDOpwlth me W l W p l h a  +plus SenTsxp (% 01 plus Lsrw rensBhUYvadabn) 

Raplews the named range STCapwllh L a  OldSTCap bmes Ip lw SsnTsxp (%of  plustaxm w n W v a r i a b n )  

Replacas ma nomad ranga STOpw?h)(o(hs WSIDpthna I p l m  SsnTnp ( X of plus1.m ramKhWvadallan) 

Replaces the named range LTCspwXh the OldLTCap Umm Iplus SenTaxp ( %  of plualeras ssnsi+&iWvarialn) 

Rsplacm ma namad mnpLTOp v&h lha M d L T O p ~  

Replaces ma named rangs CorplTW vm, the OMCorplTRt limes Iplm SanTaxp ( % of plus laxas renslbuny vanatfonl 
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AcresIUSAID Prlvate E l e c t r t c ~ t y  Support Project Nepal E x p o r t  of Power S~mulatlon Model ( N E P S I M )  

N a m  Macro C ~ m m n d r  Countan and Base Case Input Valuer (Old) Dtssriptioo 
(PUT SenSN15 0 0 (NNslBsnelb OldNNelBaneMs)101dNN~tB~nalb) 0 Pub Me % chance In NNetBeneMs (Nepal net bans*) lo lhe named ra gs SenSN15 
(PUT SenSR0115 0 0 OsvROq 0 Pub Ute new computed OeuROl (Dnrslopr relun on squW lo lhe named range SenSR0115 
(PUT TaxHollday 0 0 7) 0 Replaces the named range TaxHoltday wlth 7 
(Calc) 0 Calculales the spreedsheet (same as FS) 

{- Wnle sen- variables to s a n w  lable) 0 Comment lhne 

(PUT SenSN7 0 0 (NNelBeneWldNNelBeneMs)lOldNNelBeneMs) 0 Puts me % chance In NNelBeneffts (Nepal n d  banelits) lo ma named range SenSN7 
(PUT SenSR017 0 0  OsvROIJ 0 Pub the new wmputed OevROl (Dsralopr mlun on aqully) lo ma named range SenSROl7 
(PUT TarHoliday 0 0 0) 0 Replaces the named range TarHoIMay wlth 0 
(Calc) 0 Calculales lhe spreedsheel (same as FS) 

(- Wnla sandtWvariaMa Lo s a n m  Bble) 0 Comment line 

(PUT SenSNO 0 0 (NNelBaneWldNNe~enelb)IOldNNelBenelb) 0 Puts the % chance In NNelBeneffts (Nepal nel banaffts) lo the named range SenSNO 
(PUT SenSR0100 0 DeuROI) 0 Putslhe new computed OevROi ( D e v a l w  rehm on equity) lo ths named range SenSROlO 
(- Sel variables back to orglnal value) 0 Commenl llna 

(PUT TarHolldsy 0 0 OldTarHoWay) 0 Plaws me named range OldTaxHoMey In the named range T ~ o M a y  .. " (- Capaw and energy royalWchaqas) 0 Comment lone 

(PUT OldCapRoyFlS 0 0 CapRoyFiS) 0 Places the named range CapRoyFlS In the named range OldCapRoyFlS 
(PUT OldCapRoylBP 0 0 CapRoylBP) 0 Placesthe named range CapRoylBP In me namedrangeOldCapRoylBP 
(PUT OldEngRoyFlS 0 0 EngRcyFIS) 0 Placffilhe named range EngRqf15 h the  named nngeOldEngRDyFl5 
(PUTOldEngRoylSP 0 0 EngRoylBP) 0 Places the named rmngs EngRoylBP h the named ranga OldEngRoylBP 
(PUT CapRcyFlSQQ OldCapRoyFlS (1 senWrCp)) 0 Replacathe named ranga CapRoyFlS wlth the OldCepRoyFlS ha lp lw SenWRCp ( K of plusmalor m r m a  apaciiy wn&Miy vamlhn) 
(PUT CapRoylBP 0 0 OldCapRoylBP (1 sanWRCp)) 0 Replaces the named ranga CspRoylBP with lhe OldCspRoylBP times lplus SenWRCp ( K of plus water r o w h  npaciiy sandtkuy vsriabn) 
( C W  0 Calculates lhe spiaedshwt (same as FS) 
(- Wnle sandtkuyvarlaMes b sandth?MlaMa) 0 Comment One 
(PUT SedNCp 0 0 (NNelBanant+MdNNeBer10Ms)K)ldNNeWnelb) 0 Pub the K chance In NNelEeneRla (Nepal net LmneW) to the named range SedNCp 
(PUT SonBROICp 0 0 OevROI) 0 Puts Ihs nmw wmputed O d O l  (Developr relun on equity) Lo the named range SanBROlCp 
(PUTCapRoyFlS 0 0 OMCapRoyFIS (1 sanWRCm)) 0 Replaces the named range CapRoyFtS with the OldCspRoyFlS t imn lp lm SenWRCm ( K  of mlnm water rqallkn capam sawdbllyvadalhn) 
(PUT CspRoylBP 0 0 OldCapRoyl6P (1 senWRCm)) 0 Replacffithe named range CapRoylBPwlth lheOldCapRoy1BPtima (plus SenWRCm ( K  oimlnuswatar royalties c a p a ~ s e n ~  arialhn) 
(Calc) 0 Cakulales Ihe spreedaheet (same ea Fs) 

(- Wnle sensmntyvarlaMa to s e n ~ l u b l q  0 Commenl line 

(PUT SedNCm 0 0 (NNaWneMoOldNNWr10RayOldNNe~en1Ms) 0 Pub ma % chanca In NNelBeneRla (Nep l  net tdnents) 10 the named r a m  SenONCm 
(PUT SenBROICm 0 0 OevROI) 0 Puts the new computed DsvROl (Developer mlun on equW) to me named range SenBROICm 
(PUT ~ a p ~ o y ~ 1 5  0 0 0 ld~ap~oy~15)  0 Placestha named range OldCapRoyFlS h the  named range CapRoyFlS 
(PUTCapRoylBP 0 0 OldCapRaylBP) 0 Places We named range OldCapRoylBP In lhe named range CapRoylBP 
(PUT EngRoyFlS 0 0 OldEngRoyFlS ( I  senWREp)) 0 Replaces lhs named range EngRoyFlS withme OldEngRoyFlS l l m n  Iplus SenWREp ( K  of plus waer r o y n b  energywn&Miy variatbn) 
(PUT EngRoylBP 0 0 OldEngRoylBP (1 senWREp)) 0 Replaces Ihe named range EmgRoylBPwlth lheOYEqRoylBPtima lplm SenWRsp I % ofplusmaler r o y a ~ s e n e r g y s e n ~ v a d a t l o n )  
(calc) 0 Calculates the sprashheel (game aa FO) 
(-Write 6enrithRyvanaMes to wndmly laMa) 0 Comment llne 

(PUT SsdNEpO 0 WetBeneRbMdNNelBaneRa~NeLBeneM) 0 Putstha K chance In NNeleneRla (Nap1 nel LmmA(s) lo lhe named range SsnBNEp 
(PUT SenBROIEp 0 0 OsvROI) 0 Puts the nmw wmpuled D d O l  @sralopr relun on q u W  to ma named range SenBROIEp 
(PUTEqRoyF15 0 0 OMEngRoyFlS (1 wnWREm)) 0 Replaws lhe named range EwRoyFIS with lhe OldEngRoyFl5 tlma lplua SenWREm ( %  of mInw walar royabs energy sensntdy nr ldon) 
(PUT EngRoylBP 0 0 OklEngRoylBP (1 senWREm)) 0 Raplaceslhe named range EmgRoyiBP wlthths OMEngRoylBPtimes tplus SenWREm ( K  of mlnuswaler royalties energy aand!Myvsrialion) 
(Calc) 0 Calculates We spteecsheet (same sr f8) 

(-Write senwbntyvarlaMas lo senSMyiaMe) 0 Comment line 

(PUT SsdNEmO 0 (NNetBanefb4ld~ftlsyOldNNstBeneRa) 0 Puhths K chanca h NNalEensRh (Nepal net bane&) Lo the named mnge SedNEm 
(PUT SeMROlEm 0 0 OsvROI) 0 Puts the new wmputed -01 (Omlopar relun on sqully) lo Re named range SeMROIEm 
(PUT EngRoyFlS 0 0-RoyFIS) 0 PIawalhe named rangeOldEngRoyF1S hthensmad range EngRoyFI5 
(PUT EngRoylBP 0 0 OldEngRoylBP) 0 Places the named range OldEngRoylBP h h e  named range EqRoyl6P 

(Calc) 0 Calculates the sptsadahsa (same ea FO) 
" .. " W d h o u l d W e n m  Lmneh) 0 Commanl nne 

(- IMhou( N e p l  dh bomb) 0 Common! m a  

(EOIT-COPY NFhFldBsn) 0 Co- the named range NFhFklBen (Nepal h a l  nood bnaffts) to ma clpbaa d 
(E~PASESPEC%U.OIdNFhFldBsn m l b n b n t l 7  Coplss abws Lo the named range OldNFlnFldBsn 

(SELECT NFmFld0.n) Selem the named range NFInFldBan (Nepal nnal R d  banem) 

(0- MdlFlnMBsn OldlhlmBm O l d m B e n  OelaMt the above aalected range 
(ECJR-COPY NFhImbn) 0 C u m  lhe named range NFlnlrrEen (Nepal L a l  mQalbn bsnafm) lo lha ct pboad 

s 3 E S T  4 ~AILASLE COPY 
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AcreslUSAlD Pr~vate Electr lc l ty S u p p o r t  Pro jec t  

Nsms Macro Commands 
(PUT OldTEFlrm 0 0 TEFlrm) 

(PUT OldTESec 0 0 TESac) 

(EOIT COPY ExporfRales3) 

(FILE UNSEALpasmord) 

(EOIT PASTE SPECIAL ErportRater Ivaluss) 

(FILE SEAL password) 

(PUT TECap 0 0 0ldTECap ( I  senl2PPp)) 

(PUT TEFlrm 0 0 OldTEFlnn (1 wnl2PPp)) 

(PUT TESec 0 0 OldlESec (1 senl2PPp)) 

(CSIC) 

(- Wnle senshly variables lo senwthntytable) 

(PUT Sen12NpO 0 (NNetBenelKt-OidNNelseneM)X)ldNNemeneM) 

(PUT SenlZROlp 0 0 DevROI) 

(-Minus) 

(EDIT COPY EqxrtRates4) 

(FILE UNSEAL password) 

(EDIT PASTE SPECIAL Expimates values) 

(FILESEAL paword j  

(PUT TECap 0 0 OldTECap (1 senl2PPm)) 

(PUT TEFlrm 0 0 01dTEFlrm (1 senl2PPm)) 

(PUT TESec 0 0 OldTESec (ltsanI2PPm)) 

{Calc) 

(- Wnte S e ~ v a r i a M e s  lo ran- Isble) 

(PUT SenlZNm 0 0 (NNetBeneRblQldNNelseneRb)MldNNe18enents) 
(PUT senl2ROlm 0 0 OevROlt 

(EDIT COPY ExprtRalepZ) 

(EOIT PASTE SPECW. ExportRales cdlzonfenb) 

(PUT TECap 0 0 o m c a p )  

(PUT T E F h  0 0 OldTEFh) 

(PUT TEsec 0 0 OldTESsc) 

(Calc) 
(- Exprttarfffs Paid In IRE) 

(EDIT COPY ExRalesRs) 

( E D I T P A s T E S E C ~  M a t a R r Z  cslkontanb7 

(PUT OldTECaplR 0 0 TECaplR) 

(PUT OldTEFlrmlR 0 0 TERrmlR) 

(PUT OldTESecfR 0 0 TESedR) 

(EDIT-COPY EtReleaRd) 

(FILEUNSEAL password) 

(EDIT-PASTESPECIAL ExRetmdis hlUea7 

(FILESEAL password) 

(PUT TECaplR 0 0 OmTECaplR (1 wnl4PPp)) 

(PUT TEFhmlR 0 0 OidTEFmlR (1 wnl4PPp)) 

(PUT TESedR 0 0  OIdTESadFP{l senl4PPp)) 

{Calc) 

(- Wrte ssnsXWvaliablea lo ssmitWlaMe) 

(PUT senl4NpO 0 (NNeBenellbOMNNetBenah)MMNNe1Benab) 

(PUT Senl4ROlpQ 0 DwFOll 

(- m u s )  

(EWT-COPY EKReIelRM) 

(FILE UNSEAL pamvonl) 

(EMTPASTESPECUL ErRaloslb 

FlL==EAL W r d j  
TEcwdR0 O ~ c s p l f f ( l n m 1 4 P P m ) )  

(PUT E F m l R O  0 OUlEFhlR (1 wnI4PPm)) 

Counters anb Base case Input values (old) 
OldTESec 

5 68 

Nepal E x p o r t  of Power S~rnulat~on Model (NEPSIM) 

lhscrlptlon 
Places Ihe named range TEFlrm In the named range OldTEFlrm 

Placas the named range TESac In the named range OldTESec 

Coples the named range ExpartRales3 (Export plus sen- enemylariI?reles) tothe cflpboard 

Unseals piolecllon on file su can paste-wdal 

Capes above lo the nan ed range ExportRetes 

Seals file 

Replacas the named range TECapmth the OldTECsp bmes tplus Senl2PPp I % of plus average powar price sendmy varlabon) 

Replaces the named range TEnrm mth the OMTEFh bmm l p l w  Senl2PPp ( % 01 plus e w w e  pow1 prlcs sen* varhtbn) 

Replaces the named ra go TESec mth the OldTESec lmes l p l w  Senl2PPp ( % 01 plus average powar prlce osndtMy variabon) 1 
Calculateslhe speedshgel (same en FB) 

Commenl llne 

Puts the % chance In NNetsenmMs (Nepal nel benew) lo the named range Sen12Np 

Pub the new computed bevROI (Dweloper rehln on sqully) lo the nemed nnga SanlZROlp 

Comment line 

Copies the nsmed range ErpartRate4 (Eqxrt mlnus sen- energy taM rates) to the clipboard 

Unseals pfoldon on RIv ao can paslwpsdal 

Coples above la the named range E x p o i m a l ~  

Seals UIe 

Replacesthe named range TECapwilb theOldTECsp(Imm l p l w  Sent2PP ( %  ofmlnmmrage pcwmr Wssna l lM ly  wriation) 

Replaces the named ranga TERm wllh th. OldTEFlrm Umm (plus 8anlZPPm (% of mima Nemge porn1 prko HmIMynt!aWn) 

Replaces the named range TESec wilbthe OldTESecUmas tplus Senl2PPm ( %  ofmlnw m w a  power p(o wmlMlyvsriabn) 

Calculates the spreodshoet (anma .s FO) 
Commsnl nne 

Pub the % chanea In Nyel8aneRta (Nepal net k n e b )  to me named mnge Senl2Nm 

Puts the new cornpuled IJevROI (Developer relun on aqully) lo ma named range Senl2ROlm 

Coplesthe named range ExportRats2 (Eqmrtbawcasa anergytprtffrnlm) lothe cApboard 

Copies above to the nemed range EqxrtRalw 

Places the nemed range MdTECAP In the named mnge TECap 

Places the named range OldTEFlrm In the named range TEFhm 

Places the named m w ~ e  OldTESec In  it^ named mnge TESac 
Calculales the spreedsht,et (rams ar Fs) 

Comment llne 

Copies the named range ErRabsRs (Export baw nos energy tartff RIM paM bl Rs) to the dpboard 

Coplm above to the named mnge ~ l k n a R a 2  

Places the named range TECAPlR In the named ranga OMTECaplR 

Pl~ces the named range TEFhnlR b me named mnge OldTEFlrmlR 

Places the named rangs TESeclR In the named raws OldTESeclR 

C o p s m e  named range ExRalnRs3 (E+ plus rendivny rnergytsriNntaJ to the dpbosrd 
Unwals proleetion on Ma aocan pasfwpsdal 

Copm abwe to me nemed range ExRatm~s 

Seah file 

ReplaMthe named e q s  TECaplR with the OUlECaplR mkna lp l ln  Ssnl4PPp ( U  of plus averaga power pdm sensXMtyv.&tbn) 

Replaces the named rawje TEFhlR wllh the OktlEF~rmlR Umss Iplus Seni4PPp ( % of plus averape powar price ranaiklly wdaUon) 

Replaus the named m r w  ES.dR vdth 8w OIdTEWR t h w  tp lm SenllPPp ( U  of plus m w e  m e r  pice nns#Myv.mn)  
Calculatar the spaadsheel (same .s FB) 

Commsnt line 

Puts the % chance In NNelBenenta (Nepal net bsneb) lo ms named range Senl4Np 

Putt the new campnod t)svROI (Dmlopar raUn on s q l R O l p  

Commenlllne 

C o w  me named mngeEaur tsm (EKP.XI minm s e m l ~ l y  anargytpmntar) to ma d~pboard 

Unseals prola&n on 618 ao can paste r p c h l  

C o w  a h  to the n e w  mnge E t R e l d s  

Seal8 me 

Replam L e  named mqis TE6plR wilh ma MdTECapU m a r  l p l w  Senl4PPm (%of  minus average m r  p4tn sen* vari @on) 

rep la^ me named r a y p  TEFhmlrvAIh the OldTEFlrml Umas Iplus Sanl4PPm ( % of minus average pmr r pd a s  smly va abo ) 
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Nima Matro Commandr 
(PUT TESeclR O O OldTESeclR (1 senl4PPm)) 

(Caic) 

(- Wnte sensmnh,vadables Io sensmntylable) 

(PUT SenllNm O O (NNelBeneMs OldNNetBeneMs)101dNNefSeneMs) 

(PUT Senl4ROlm O O OevROij 

(EOIT COPY ExRatesRs2) 

(EOIT PASTE SPEClAL ExRatsiRI -Il mntenh? 

(PUT TECaplR O O OldTECaplRl 

PUT TEFinlR O O OldTEFmnlR) 

(PUT TESeclR O O OldTESeclR] 

(Calcl 

(-Average Power PnceEscalaBns] 

(- Nepal tari% esm1aBna) 

(PUT OldTNCapESc O O TNCapEsc) 

{PUT OkiiNFhmEsc O O TNFhmEw;) 
(PUT OldTNSecEsc 0 0 TNSecEsc] 

(PUT TNCapEsc O OaldTNCe~€w;nenllTEpl 

(PUT TNRnEsc O O OldTNflnnEm renllTEp] 

(PUT TNSscEac O O OldTNSssEsctsenltTEp) 

(Calcl 

(- WrRe sen&MyvarlaMw Io sanslWlytaMe) 

(PUT SenIlNp O O (NNefBensMs-OMNNefBenefbn)MMNNetBemMs] 

(PUT SantlROlp 0 0 DaROI) 

(- Minus) 

(PUT TNCspEsc O O 0 M T N C a p E ~ ~ n l l T E m l  

(PUT TNFlnEsc O O MdTNFmnEw; renllTEm) 

(PUT TNSecEsc O 0 OldTEIsecMM~nllTEm) 

ICaIc) 

(- Wme senslümiyvahbtesto eacsiV.WtaMe1 

(PUT Sen1 1Nm O O (NNemena&OMNNstBme~)lOldNNetBene&] 

(PUT SsnllROlm O O DsuROI) 

(PUT TNCapEac O O OldTNCapEsc) 

(PUT TNFmiEso O O 0)6TNFMnEw;J 

(PUT TNSecEsc O O OMTNSecEw;) 

(CSIC) 

(- Export tanil ascalabns Pakl h US$) 

(Pm 0 m c a p E s i  0 0 E'a*) 
(PUT OldTEFhEsc O O TEFhmEsc) 

PUT MoIEÇecEao O O TES*) 

(PUT TECapEsc O O OldTECa~&c+~n13TEpl 

(PUT TERmiEsc.0.O O l d ~ E ~ h n ~ r a n l 3 T E p ]  

(PUT TESscEac O O OldTESacEsctwnl3TEp) 

(Ceic) 

(- wme ssrdmiiyvarMesb~nstdlylnbls) 
(PUT Senl3Np O O @ J N s f B s n d ~ N N s t B s n a ~ ~ N N ~ n i e R I )  

(PUT Ssnl3ROlp OU DaROQ 

1- m u s 1  
(PUT TECapEvO O OldrrCapEsc wn13TEm) 

( ~ r  ~EF~ESC WUkïEFnnEwnn13TEmI 

(PUT TEWcEx O O M d T E ~ n l 3 T E m )  

( C W  
(- M a  w m h i l y  wr$blw b ldrdhdy bMe) 

(Wr Sanl3NmQU ( N N M B e n s ~ ~ n a I l b y M d N N . t 8 a ~ b )  
(PUT SsnlJROlm O O M O I )  

(PUT TECnpEsc 0QOLmciPE.cJ 

Counten and Esse Case Input Values (Old) 

Nepal E x p o r t  of Power Simulation Madel ( N E P S I M )  

DsiFliptlQn 
Replaces Me named range TESsclR Wh the OUTESeclr Umm lplus Senl4PPm (% ofmlnus average powr pdce sen- vadahonl 

Calculates the spreedsheel (same as Fe) 

Comment llne 

Puts ihe % chance In NNetBenaMs (Nepal net bene*) 10 the nnsmed range Senl4Nm 

Puh the new canpoled DavROl (DsveIoca reNn on squdy) Io the named ranga Sanl4RMrn 

Copes Ihs named range ExRateRa2 (Exporl base case energv lan l  rates) b the clipboard 

Coples a w e  to the named range ERatssRs 
Places oie named range OMTECAPIR In the namad range TECaplR 

Places the namad range O l a n m m l ü  ln ths namsd range TEFlnnlR 

Places the named range OldTESsclR ln the named range TESeclR 

Calculates the sprsedshset (ssma sa FO) 

Commenl llne 

Comment llne 

Places the named range TNCapEsc In tha named rangs OldTNCapEac 

Places the named rangs TNFinnEao bi tha named rangs OMTNFlrnEao 

Places the namad range TNSacEsc h the namad ranne OMnUSacEac 

Replaws the named rangs TNCapEsc viMi ms OlbMCapEr ha lplim S s n l l E p  ( %  ofplw Uiltresmlaüon wrMvlîynrliüan) 

Replaces iha named range TNFinnEac Wh Ihe O!dTNRnnEsc Unes l p l m  SanllTEp ( %  n lp imtsM mcalnllon sentlduny mifaBon) 

Replaces the narned rangs TNSacEscviMi ihs OldTNSscEscUmea lplim GsnllTEp ( %  of pfurtiiM açilaüon asnstovlhl w h b n )  

Cakulatsa the spreedsheet [%me a$ ÇS) 

Comment lfne 

Putsoie U chancsln NNaiBensRI (Nepal net baneflts) toms named nngi SenllNp 

Pup,tho nawmmplned DsvROl (Dwelopr rstun on ww] Io me namdd n w s  SantlROlp 

Comment One 

Replaces the named rangs TNCapEac W h  thr OMTNCapEr h e s  tplim San l tEm ( %  ofmhia UIii7açilBUan serMvlîywrisbn1 

Replaces the named range TNFinnEsc Wh the OldTNFlnnEsc Umm lplus SsnllTEm (K of mhim tsriffescalaüon WnsltMly vadabon) 

Replaces the namad rsnga TNSecEac Mth ois MmNSecEac #mes lplus SsnllTEm ( % olndnim b M i n l a ü a n  ~ m b i i y ~ h ü o n )  

Calculates the spreedsheel (sams as F 9  

Commenl Ihe 

PUB the % chance ln NNetBenem (Nepal nel benam) tome nomad rangs SenltNm 

Puhme new mmputed DevRM (üew~opm r&n on oquW to iha mmed n w e  SsnllROlm 

Places the namai rangs OMTNCapEsc ln ma namsd rangs TNCapEac 

Plsce%ihe named range OMTHFhnEscIniha named rangs lï4FùrnE.o 
Places the namad range OMTNSecEac h Ihs nsmed ranps TNSscESc 

Caiculatssihe spreehhwl (wme es FU) 

Comment Rne 

P i a m  me named rangs TECapEsc h ûls n a d  range 0WTECapE.c 

Places the named ranps TEFlnEscbi the named rangs OMTEFimiEsc 

Places me named n n g i  TESacEsc h Ih. named rangs OIdTESscEso 

Replaces the named range TECapEac viMi the OklTECapEac ha  lplim Senl3TEp ( K  01 plus latillaaeala~n %namvalveriaWn) 

Replaces the namsd rangs TEFhmEscMth ms OkiiEFlnnEac Uma lplud Ssnl3TEp ( % of plus tarMamlaüan senshilywhüon) 

Replaces the named rangs TESecSsc *tha OldTESscEsc h a %  (plus Sanl3TEp ( X  of plus tariil escalaoon sarnhM*lvarlatlon) 

Calcuiaiea the s-ont (wme as Fe) 

Commeni Une 

Pub the % chnnw !JI NNelBemni. (Napal ne! bonsb) t o m  n a d  nnga Sin13Np 

P&me n a r  compulsd DsvROt (Davolopsr reNn on equny) Io lhe named m w s  Senl3ROlp 

Comment llna 

Replacmthr named rangs TECapEKwim tha OMTsCapEsc Uma lp lm Sanl3TEm ( %  ofmlnim taMfmcalsBn sa-vadabn) 

Replaces the namad range TEFhnEsc *mh me OMTEFmiEsc h m  lplus Senl3TEm ( %  ofndnu UrltfaacalaBn wmmvlly vadalion) 

Replaces ma namad mnga TESecEr Wh the OldTESscEsc ha tplus Sant3TEm [ % a l  mlnus taM escalabn ~ n r i b y  vadation) 

Calculales Ihe ipr&sst (Ume as Fe) 

Comment Iine 

Pub the % d s n c r  h NNstBsnaE4s [Nap l  nat bnnaiib) Io tha nmmad nnga San13Nm 

P m  ma naw wmpuled M M  ( D m l o p r  r e ~ n  on squlty) to h s  namad range Ssnl3ROlm 

PIama the n a m  n w s  OiüïEC.pEsc h the n a d  rangs TECspEac 
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Nan18 MwcroCommands 
(PUT TEF& mEsc 0 0 OldTEFlrmEsc) 

(PUT TESedsc 0 0 OldTESscEsc) 

[calc) 

(- Erport talilfescalations PaM In IRs) 

(PUT OldTECaplREsc 0 0 TECaplREsc) 

(PUT OldTEF~rmlREsc 0 0 TEFlrmlREscJ 

(PUT OMTESeclREsc 0 0 TESaclREsc) 

(PUT TECaplREsc 0 0 OMlECaplREwwnlSTEp) 

(PUT TEFlrmlREsc 0 0 OYTEFInnIREsc sent STEp) 

(PUT TESeclREsc 0 0 OidlESsclREw*ssntSTEp) 

(caw 

(- Wnle senWvahb l l rJ  lo samlUWtaMe) 

(PUT SantSNp 0 0 (NNetBmsMMNNe18enaMs)IOldNNelBsneRt 

(PUT SantSROlp 0 0 D M 0 0  

(- Minus) 

(PUT TECaplREsc 0 0 OMlECaplREsc+sontSTEmj 

(PUT TEFnmlREsc 0 0 OldlEflnnlREsc SentSTEm) 

(PUT TESaelREsc 0 0 OldlESedREsersantSTEm) 

(Calc) 

1- W r b  sensltMty vahblss to s e n w b M e )  

(PUT SentSNm 0 0 (NNatBeneMldNNe18eneMs)IOldNNe18aneMo) 

(PUT SentSROlm 0 0 OsvROI) 

(PUT TECaplREsc 0 0 OldTECaplREsc) 

(PUT TEArmlREac 0 0 OldlERnnlREac) 

{PUT ~ ~ s s c i ~ ~ s c  o o OldlESeclREsc) 

leak) 

(EDIT GOT0 SASbrl) 

IRENRM 

Nepal Expor t  of Power S~rnulat~on Model (NEPSIM) 

Counters and Base Care Input Values (Old) Dsrcnption 
Places the named range OldTEFlrmEsc in the named range TEFlrmEsc 

Places the named range OldTESecEsc In the named range TESecEsc 

Cslc lates the spreedsheet (same as FS) 

OldTECaplREsc Commenl llne 

0 00 Places the named range TECaplREsc In the named ange OldTECaplREsc 

OldTEFnmlREsc Places the named range TEFlrmlREsc h the named range OldTEFlrmlREx 

0 10 Places the named range TESeclREsc In the named tangs OldTESaclREsc 

OldTESeclREsc Replaces the named range TECaplREsc rvnh the OldTECaplREsc M a s  lplua SantSTEp ( %of plus tarM etcalabn rensiWiyvariaUon) 

0 10 RsplaoeaUle named range TEFirmlREsc wYlh the OldTEFlrmlREsc bmes tplus SenlSTEp ( % of plus tarifl escalation ssns#My vanalion) 

Replacer the named range TESeclREscrvnh the OldlESectREsc t ima Iplus SentSTEp ( K of plu. tarfff escnlatlon sonslUwlq vartatlon) 

Calculates Ihe spreedsheel (same as FW 

Comment llne 

Pub the % chance In NNelBsneMs (Nepal nel benem) lo the named range SenlSNp 

Pub the new wmpuiod DevROI (Doveloper relun on equw to tha named nnga SenlSROlp 

CommedUne 

Replaces the named range TECaplREsc Wrm the OidTaCUplrEsc Umos tplu. SanlSTEm (% ofm!nus bdff ~ m l n b n  senWMly wdabn) 

Replaces the named range TEFlrmlREacrvnh the OldTEFlrmlRErc binas tplus SenlSTEm ( W ofmhu. brMercalaLn wdWtfvarlabn) 

Repleceatha narned range TESsdREscrrWlthe OldTESoclREac &ma lplus SenlSTEm (% of mMmturHleacalatlon ser&Myv.li&n) 

Calculales the spsedshaet (same as FS) 

Commant lhs  

Pub the % chance h NNeleneMs (Nepal nst beneRh) to the named range SentSNm 

Pula the new mmpldsd M O l  (Dsvslopa mhm on qldty) to Ihe named nnge SenlSROlrn 

Places the named range O!dTECaplREac h the named range TECaplREsc 

Places the named range OMTEnrmlREsc in Ihe named range TEFkmlREsc 

Places the named range OldTESsdREsc h Ma narned range TESeclREsc 

calculates the spa&& (=ma as FW 

Go back b sheet SA 

Returns b wlnng macm Hcalled from andhor macm 

UpdakQ~&s (EDIT GOT0 GphWStalt) 

(IF PlPYRt OHDOWN IWSTWWERP-PIPYRl)) 

(IF PlPYRt ")(DOWN 15) 

(IF PlPYRt OHSELECT RANGE REIATNE 0 (FSTPOWERP PIPYR1) YRSTOTRANSFER 1 0) 
CfJ (IF PlPYRl ")(SELECT RANGE-RELATNE 0 YRSTOTRANSFER 1 0) 
Y 
Ss (FILE4NSEAL paamwd) 

(RANGE NAMECREATE GphZX7 

3 (FILE S W  passwordl 

? (EDIT GOT0 Gph2ASblt) 
h (IF PIPYR1 OHDOWN tE(FSTPOWERP PIPYRl)) 

? (IF PlPYRl- TOOWN IS) 
'? (IF PlPYRt OHSELECT-RANGE RELATNE 0 (FSTPOWRP-PIPYRl) YRSTOTWWSFER 1 0) 

0 (IF PlPYRl IHSELECT-RANGE REUTNEOYRSTOTRANSFER 4 0) 

% FILE-UNSEAL pmldl 
(RANGE-NAMECREATE Gph2A7 

T 
(FILE-== -w 
(EDIT-GOTO GphZBStalt) 

(IF PIPYRl>O)(CIOWN 1 5 - 1 F ~ R P - P I P Y R l ) )  

(IF PlPYRl W W N  (5) 

(IF PPYR~~OHSELECT.RANGE-RELATNE 0 (FSTWWRP-PIF'YRt)+YRSTOTRANSFER 1 0) 

(IF PlPYRl -HSELECTWGEIELATM 0 YRSTOTWWSFER 1 0) 

rmE UNSEAL prmoldl 
WGENAMECREATE Gph2B7 

MACRO THAT UPDATES THE DATA RANGES USED FOR GRAPHS 

Goes to the named rangs GPHZXSbrl, whkh Is the staang pdnt for selecting the mnga of graph 2 X range 
If phased In pawer (parer b e r m  and ofmnabuclion) mw. d m  th. mudmun numbr of years o f m m c i b n  (15) m h m  the number of yean ofphaed h 
pwer  
If no phased In power down 15 r o m  

IfphaSBd In paver d e M  mnga qua1 tO numWr or yban to hnafer plus numbrofyram of phased in power 

If no pahsed In power select ranga equal to number of yaam blI lranrfsr 

Unseals PTotacUsn on flls 80 can create named range 

Names the selected rangs GphZX 

Saab Pa 

Goes lo the named rangs GPHZAStarl whkh fa the &dng p in t  forsaledng the rangs of graph 2 A rangs 
I f  phased In powr  (parer before end olcom!ru&n) mow d a m  tha madmun number ofyaarsofwnsbu&n (15) mlnm the number of years of phased In 
pwar  
If no phased In pawer d w  15 r- 

If phased In pwr sslsd mnga equal l o  number of years to h m f e r  plus numtmr of wan or phased In power 

If no Pahsed In pawar salad range equal to number of years bll t~amfsr 

UnSealS PrdecUQn on ffla M a n  craats named range 

Names the selected range GphZA 

Soak Me 

Goes to the named nnga GPH2BSbrl rvhkh t~ the slnang polnt for ssledng the range d graph 2 B rangs 
H ph.aed h pwr @owe1 b e f m  end ofcom(ru&n) w e d - t h e  m&un numbr of veers of wnsbucUon (IS) mlnm the number of yeam of phased n 
pomr 
If no phased In pawar d m  15 r o w  
H phmed In pDHer u s t a d r a ~  equal to numbnr of yeam lo hamler plus number of yeam ot phased h p a e r  
If no pahsed h m r  wlect range equal to numbsr of yean till transfer 

Unseab pmleclbn on Ma so n n  m a t e  named range 

Names the seleded rsngs Gph2B 
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Counters and Base Case Input Values (Old) Nomo Macro Commands 
(FILE SEAL password) 

(- Start 01 Chart 3) 

(EDIT-GOT0 Gph3ASlurl) 

flF PIPYR1 OHDOWN IS(FSTP0WERP PIPYRI)) 

OF PlPYRl ")(DOWN 15) 

(IF PIPYRI OXSELECT RANGE REIATMO(FSTP0WERP PIPYRI) YRSTOTRANSFER 1 0) 

(IF PlP'fRl ")(SELECT RANGE RELATM 0 YRSTOTRANSFER 1 0) 

(FILE UNSEAL parsword) 

(RANGE NAMECREATE Gph3A") 

(FILE SEAL parmordl 

1- Shd of Chart 4) 

(EDIT GOT0 Oph4ASlan) 

(DoWN 15-(FSTPOWERP-F)) 

{SELECT-RANGE-RELATRIE 0 IFSTPOWERP-FPYRSTOTRWSFER 1 0) 

(FILE UNSEAL p a m r d )  

(RANGE NAMECREATE Gph4A7 

(FILESEAL peemardl 

(EDIT40TO Gph4BSleii) 

(WWN 15.1FSTPOWERP F)) 

(SELECT-RANGE RELATWO (FSTPOWERP F) YRSTOTWSFER 10) 

(FILE-UNSEAL passwotd) 

(RANGE NAME CREATE O W 8 1  

(FILESEN. pessviurdl 

{EDITGOTO Gph4CSlnrt) 

(DOWN IS-FSTPOWRP-F)) 

(SELECT RANGE REVITM 0 FSTPOWERP O YRSTOTRANSFER 1 0) 

(flLEUF1SW panrmid) 
(RANGE NAMECREATE GWC7 

(FILE-SW F@stmw 
(EOIT-OOTO W D S t a n )  

m 1 w m R P  F)J 

(SELECTAPINGE REIATM 0 (FSTPOWERP.O+YRSTOTRANSFER 1 0) 

(FILEJJNSEN m r d )  

{ W O E  NAME CREATE Gph4D1 

(FILESEAL psnwordl 
(EDITOOTO Gph4ESlarl) 

(WWN lC(FSTP0WERP 0) 

{SELECT-RANGE-REIATM 0 FS7POWERP-F) YRSTOTRANSFER 1 0) 
(FILE-UNSEAL p-td) 

(RANGE NAME CREATE OWE7 

IfILE-sEAL Parrordl 
(EDITGOTO Gph4FStsrt) 

(DOWN 1CFSTWWERP-F)) 

(SELECT-E-RE!AN 0 CS?Fl7WW'R+YRSTOTRANSFER 3 0) 

(FILE UNSEAL p.srmrrd) 
(PANGENAMECREATE G p M O  

(FILE-SEN p m r d )  
(EOIT4OTO GpMGSbrtJ 

W W N  I W S ~ R P - F ) )  

(SELECT-RANOE-RWTM 0 (FSTWWERP.F)*MISTOTRANSFER 1 0) 

ImE-'JNs= m=wm 

Nepal Export of Power Slmulat~on Model (NEPSIM)  

Descrlptlon 
Seals file 
Comment llne 

Goes lo the named range GPH3ASlarl whlch n the stamng pairit for selecllng the range of graph 3 Arange 
If phased In mwer fpwer before end of oonshudion) move down the maximun number of years of eo slwction (15) mlnus Ihe number 01 yeam of pnased In 
Power 
If no phased In power down 15 rows 

If phaaed in power seled range squall0 number of years lo Iransler plus number of years of phased m power 

I1 no pahred In power select range equal lo numbar of yean MI lrsnslet 

Unseals pratecUon on ale so can create named r a q e  

Names the saladed range Gm3A 

Seals We 

Comment hns I 
Goes lo lhe named range GPH4ASlall With a the +tarling p i n t  for selaebng Ihe range of graph 4 A range 
If phased fn pOwer (power before end of oomcUon) move d u ~ l  me m~Edmun numbar o l y m n  d m n s W n  ($5) mlnln the number of yean of phmed In 
p o w  
If phssed In powar selectrsnge equal to number of years b ban tfer plus number of yean of p h a t d  in pa*sr 

Unreels prootemn on We a0 can wosla named r a q e  I 

Names the selected range Gph4A I 

Seals file 

Goes lothe named range GPH4BSlarl vhkh is the s(atlfng W f  for safscgrig the range of graph4 13 rango 
s phased in pwrer (pwnt befms end of mnrbuctbn) move dam the m a h u n  number of p a n  of mNbwUon (15) minus the number of Wan of phased fn 
pwrsr 
lfphared In pawn wlsdmy)equalbnumberolranbtrs~fwplmnumbrofw~mdphassdh ~avnr 
Umeek p o t m b n  on IUe 611an m a l e  mfnd lawe 

Names the selected range Gph4B I 

Seals Rle 

Goes lo the named range GPH4CSlaii whlch k L o  stamng polnl for wlscting the range of graph 4 C range 
l i p h a d  in pwer (pmver before end ofmmbucdlM1) moM d m  the m a m n  numbsrofpan ofmnsbu&n (15) mlnm thn number of p e n  of phased h 
P"' 
If p h a a  In power salad r a q e  equal b numtu dparsta tans nr plus number o l p n n d p h W  In W r  

Unsaels prolediOn on Rla so a n  meah m e d  a w e  

Namsa the releded r a w  Gph4C 

Seals We 

Goes b the named range GPH4DSlart wNch k tho d a m q  point for selocmg me m q e  01 omph 4 0 range 
If p h W  In power (pwer betom end of mmirwmn) m w  dam Ime madmun number ol~mm4leoNtrudkn (15) *us !ha rmmbal dpns dphsssd In 
pwrsr 
W rhaad In m r  select rbnge aqua1 m number of yean b barnfar plum number o l p e n  ofphswd In w r  

Unsaab probcBDn on fils m oen m a l o  named n w e  

Names the wlseted range Gph4D 

Seals Me 
Goes b the namud range GPH4ESlan vhkh k m s  *eng point for saleellrva the range of graph 4 E range 
If phssed In ~ o m r  (powar before end ofmnsbwdbn) m o w h  the mkdmun number of p a n  of eonbudbn (15) m4nw L o  numtdr of p a n  of phard  In 
m r  
~tphasedk) pemr seledrengs squml lo nvrnbdr ofye#n fo bemfurplus number of yean o lpha id  h m r  

Unseals protecllon on New, can create named range 

Nama the selected range Gph4E 

Sods l o  
Gom to the named range GPH4FSlurl which IB me darling polnl filr ralectiq the range of graph 4 F r a w  
llphaasd In pnvm tpw,orbefon ad otmmbumn) mwo d a m  r msdmun number of yam olcansbudhn (15) mlnus me number of yean olphated In 
p a ~ r  t 
Hphared In power relactm~ps q u a l m  number d p a n  m bamlm plw numbr of yaenof phased (n W r  

Unseals PltlodMl on fh'a sa a n  n4INs nmmmi n m e  

Names tha sslocted n q a  GpMF 

Seth  me 

Gom to ma named range GPH4GSlarl rrhleh k me stamrig polnl lor selecting me raqe of graph 4 G ranas 
H p h W  h porrsr lpolvar bnforo end ofrnnrbucUon) mow d a m  the mlndmun number o f p a n  of canr(NUkm (15) mlnw If19 numbs1 d years of phssad in 
Dwmf 
If phased h p m r ~  ~ lec l ranpe squd b numW alysarslo m l e r  plus number of yean of phased b~ w r  

Unssak p r o k h n  on ?de M a n  sm.slane.md range 
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Name Macro Commands Counters and Bass Care lnpulValucs (Old) 
(RANGE NAME CREATE Gph4Gm) 

(FILE SEAL password) 

(EDIT GOT0 Gph4HStart) 

[DOWN IS  (FSTPOWERP F)) 

(SELECT RANGE RELATIVE 0 (FSTPOWERP-F) YRSTOTRANSFER 1 0) 

(FILE UNSEAL p m r d l  

(RANGE NAME CREATE Gph4H"J 

[FILE SEAL password) 

[EDIT GOT0 GpMIStarl) 

@OWN 15-(FSTPOWERP F)) 

(SELECT RANGE R W r m E  0 (FSTPOWERP FJ YRSTOTRANSFER 1 0) 

(FILE UNSEAL password) 

[RANGE NAME CREATE Gph4l') 

(FILE-SEAL password) 

(EDIT GOT0 Gph4JStart) 

(WWN 15(FSTPOWEAP F)) 

[SELECT RANGE RELATIVE 0 (FSTPOWERPC) YRSTOTRANSFER 1 0) 

(FILE UNSEAL p a m r c l )  

(RANGE NAME CREATE Gph4J7 

(FLE-SEAL passwrd) 

[- Start of Chart 5) 

(EDIT-GOTO Gph5XSMrt) 

(DOWN 14 (I 0) 

(SELECT RANGE REWIVE 0 0 Q PMa 0) 

(FILE UNSEAL password) 

(WINGE NAMECREATE YiphSX1 

(FILE SEAL password) 

[EMT GOT0 GphSASLsii) 

(DOWN 14 (I 0) 

[SELECT-RANGE-RELATIVE 0 O-O*PWe 0) 

[FILE UNSEAL password) 

[RANGE NAMECREATE GphSA1 

[FILE SEAL password) 

[EDIT GOTOGphlrtart) 

(RETURN) 

Nepal E x p o r t  of P o w e r  Slrnulat~on Model ( N E P S I M )  

Description 
Names the selected range Gph4G 

Se Is file 
I 

Goes to the amed range GPHIGStart whlch k the startlng polnt for sefecbng the range of graph 4 G range 
I f  phased in powe (power belore end of consbucbon) move d m  me maamun number of yean of conrtrudion (15) minus the number of yean of phased In 
power 
If phased In power seled I ange equallo number ofpantolransfer plus number of yeanof phased h power 

Unseals pratedon on fils $30 can create named range 

Names the selecled range Gph4H 

SealsRle 

Goes lo  the named range GPH4lSlart whkh k h e  slartlng p ~ n t  lor seledng b e  range of graph 4 I range 
If phased In power (power before and of mnmcbon) m m  d m  the malimun number of yaan of wmbucthn (15) mlnln the number of yean of phased In 
power 
If phased In powar w l e d  {range equal to number of years lo  barnfar plus number ol pars  of phassd h w r  

Unseals prolaclion on file $80 can meate named range 

Namesths ssledsd range Gph4l 

SeakRle 

Goes to the named range GPH4JSlart whkh k the starting poml for seladng me range of graph 4 J range 
If phased in power (power before ad ofmmtructb) mom d m  me malimun number of years of wnabu&n (15) mhtn  the number of yesm of p h d  h 
power 
If phased In power salad hang8 equal b number of yean to ltansfar pus number Of yslm ofphasod In power 

Unseats proteclion on file ho can cmllts named nnge 

Namss L a  selected range GphU 

Seals Rla I 
Commenl Ilne 

Goes lo the named mnga GPHSXWII Wlch b m s  sbmng point forwloctw me range ofgnph 5 X r a w  
Movesthe cuncr d m  th6 number of p a r s  ofconmclion l e a  than 15 LIriat year of wnmudion F nrst year olconstrudion Thk gab iid olths blank fins I 
the ~ d n t  outDut . . 
Seleds a range d m  the number of yaan ofwmbuc0on (I F) plusthe po]adsvslu8bn We (PUFE) mm Thk rernovmthe Mank row *Itha bollom U the 
proled evaluauon IRe h l e u  than M w a n  me manmum 
Unseals proledion on file 40 can neale named range 

Names the aelacled ranga Gp5X 

Seals Rle I 

Goes lo  the named range GPHSAsmr& wMch k tha  abrting Fdnl for sefacUng the nnge of graph 5 A  nnge 
Movesthecursor down lho number ofyeanofmnstructhn l e u  than I 5  L laslyaar of wnlirudkzn F ~int year of cansbudion Thbgehi rtd dtha blank line In 
me pint output 
Salads a range d m  me umber ofwarsofrnnstructhn (t.-Fl plwlha p m ~ d m l ~ a l k . n  lta (PUFE) mm Thb rmmwmlha Mank r w  alma bollom Rtha 
Waled evalualion I* D leks man 50 vdan tha msdmum . . 
Unseals polechon on file so can create named range 

Namas 6 s  aslectsd rawa GpSA 

Seals 618 

Go h c k  b ma sled ofGPlH1 

Rahlms to calling macro If csffed from anolhar macro 

PdnlFaIl!lm PRINT NAME USE ranges') 

POME) 
(DOWN 7) 

(SELECT RANGE-RELATIVE 3 fM2 0) 
[PRINT? wlacthn) 

(PRINT RESET) 

MRCRO THAT PRINTS SIYEET RANGES 

Sledma paps selupnle RangesAW 

G O I ~  top of me r a q w s t ~ s e t  

Move down 7 r o w  to start of macros 

s o h t a ~ t a d i v a c a n s ~ n r  

Pdnlwlth pevlewtha all a calh sele&n 

Rasts tha paps setup Lo h e  d a h u l t ~ ~  
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9 NEPSIM NAMED RANGES 

The followng table contams a lisbng of all LOTUS 123 named ranges used in NEPSIM The 
table provldes the range name, exact location wthm the model and a descnptlon of what each 
named range represents 



RANGE NAME 
AEPEX 
AEPN 
ALLFLOOD 
AMORPl 
AMORPlO 
AMORP2 
AMORP3 
AMORP4 
AMORPS 
AMORP6 
AMORP7 
AMORPB 
AMORP9 
AUSTOUS 
AVGANNENG 
AVGANNENGTOI 
AVGANNENGTON 
CAPROY16P 
CAPROYF15 
CNTILNS 
CNTNLNS 
CORPITRT 
CPIYEAR 
CSCH 
CURRENCY1 
CURRENCY10 
CURRENCY2 
CURRENCY3 
CURRENCY4 
CURRENCY5 
CURRENCY6 
CURRENCY7 
CURRENCY8 
CURRENCY9 
CURTYPl 
CURTYPlO 
CURTYPZ 
CURTYP3 
CURTYP4 
CURTYPS 
CURWP6 
CURTYP7 
CURTYPE 
CURNP9 
D 
DAMAGES 
DARKLN 
DCFPI 
DCFP2 
OCFP3 
DCFSTART 
DEFNTOI 
DEFUSTON 
DEVELOPER 
DEVEQUrrY 
DEVROI 
DMTOUS 
DRINFBEN 
DWNONE 
ECUTOUS 
EFTPl 
EFTP2 
EFTP3 
EFTP4 
EFTPS 
EFTP6 
EFTSTART 
EFTSTART2 
ENGROY16P 
ENGROYF15 
EXDRYQ 
EXPORTRATES 
EXPORTRATES2 
EXPORTRATES3 
EXPORTRATES4 
EXRATESRS 
EXRATESRS2 
EXRATESRS3 
EXRATESRS4 
EXTARCAPBY 
EXTARCAPYRI 
EXTARFRMEBY 
EXTARFRMEYRl 
EXTARSECEBY 
EXTARSECEYRl 
EXTAX 
F 
FINFLDBEN 
FlNlRRBEN 
FIRMENG 
FIRMENGTON 
FlRMENlTOl 
FLDCOMP 
FLDDAMI 
FLDDAM2 
FLDDAM3 

RANGE LOCATION DESCRIPTION 
D A091 D AQ91 Average first year energy pnca for export w e r  
0 AP91 O N 9 1  Average first year energy pnm for power sold to Nepal 
C 8427 C H433 Copy of the entlre flood input data 
C D261 C D261 AmorUzatlon Penod for Loan 1 
C HZ70 C HZ70 Amorwallon Penod for Loan 10 
C E261 C E261 AmorUzallon Penod for Loan 2 
c F261 C F261 Amortnabon Penod for Loan 3 
C 0261 C W61 Amortnabon Penod for Loan 4 
C HZ61 C HZ61 Amortnal~on Penod for Loan 5 
C D270 C D270 AmoNretlon Panod lor Loan 6 
C G70  C E270 Amtmt l on  Penod for Loan 7 
C F270 C F270 AmMmUon Penod for Loan 8 
C G270 C G270 AMrUzatmn Panod for Loan 9 
C C213 C C213 Convmlon factor from Austnan S to U S  

Nepal Export of Power Stmulatlon Mwel (NEPSIM 

Average Annual Energy 
Average Annual Energy Delivered to lnd~a 
Average Annual Energy Delwered to Nepal 
Capacity mya11ty pald from year 16 on 
Capacity royallty pa~d the first 15 years 
Counter In lrngatlon cwnputatlon m a w  that a n t s  the number of schemes used ~n the enalysls for lndla 
Counter ln lrngallon mmputauon macm that m t s  the number of s&mes used In the analysls for Nepal 
Copmte lnwme tax rate 
The base year for the US CPI Index 
The assumed dlstnbuhon of yearly mnstrudlon spendlng complete input sedlon 
The loan currency type for loan 1 
The loan currency type for loan 10 
The loan currency type for loan 2 
The loan amancy type fa loan 3 
The loan CwTency type for loan 4 
The loan curremy type for loan 5 
The loan currency type for loan 6 
The loan currency type for loan 7 
The loan curremy type for loan 8 
The loan currency type for loan 9 
The alpha code for the cummy of loan 1 
The alpha cade for the currency of loan 10 
The alpha code for the currenoy of loan 2 
The alpha code for the wmncy of loan 3 
The alpha mde for the currency of loan 4 

C HZ57 C HZ57 m e  alpha mde for the currency of loan 5 
C D266 C D266 The aloha code for the currencv of loan 6 

F A86 F V87 
FA7 FA7 
C F193 C F193 
CF191 C F191 
C C18 C C18 
C 130 C 130 
F V86 F VB6 
C HZ08 C HZ08 
C F315 C F379 
P 8157 P 0157 
C 8213 C 8213 
EA7 EACl9 
E k29 EAC& 
E A85 E AC88 
E AE7 E AK19 
E AE29 E AKW 
E AE85 E AK85 
EA7 EA7 
EAE7 E AE7 
C G244 C G244 
C E244 C E244 
C H392 C H392 
C EB2 C GI37 
K F37 K H92 
KF97 KH152 
KF158 UH213 
C H82 C 5137 
K 137 U K92 

The alpha eode for the curre& of loan 7 
m e  alpha code tor the currency of loan 8 
The alpha mde for the currency of loan 9 
HMGN d~smunt rate 
Total Nepal downstream yearly flood benefds 
Named range for m a m  DarkLn 
Sheet DCF pnntlng range 1 (top of page) 
Sheet DCF pnntlng range 2 (mtddle of page) 
Sheet DCF pnntlng range 3 (battom of page) 
For sheet DCF the starltng locallon to determlne pnnt ranges 
Depreciatlon Rate NRs/lRs Ylyear 
Depreciatlon Rate NRs/US$ h year 
Name of the projed developer m the Input date 
Developer percant of equlty In the project 
Developer return on equlty 
Convers~on rate from Genan DM to US 
Dlrect lnfrastucture benefits In the HMGN Costs end Benefits sedlon ofthe Input 
Named range for macro h o n e  
Conversion rate fmm auropean currency (EU )to US 
Sheet EFT pnntlng range 1 (top of page 1) 
Sheet EFT pnntlng range 2 (mlddle of page 1) 
Sheet EFT Dnnlma ranae 3 lbottom of Daoe I I . " .  
Sheet EFT bnntlng range 4 (top of page 2) 
Sheet EFT pnntlng range 5 (mlddla of page 2) 
Sheet EFT prlntlng range 6 (bottom of page 2) 
For sheet EFT the startlna locat~on to determlne onnt renaes for Daae 1 
For sheet EFT the startlng tocat~on to determine b n t  ranies for page 2 
Energy royallty paid from year 16 on 
Energy myallty pa~d the first 15 years 
lrngat~on exlstlng dry weather base flow 
Yearly exporl capacity firm end secondary energy tanff rate In the lnput of Yearly Tamfs In the Input 
Copy of the above yearly tariff rates In sheel FL-C 
The above rates tlmasthe plus sensltlvlty multlpler m sheet FL-C 
The above rates tlmes the mlnus senslllvlty mulbpler In sheet FL-C 
Yearly export capacity firm and semndary energy (m Rs) tanff rate in the lnput of Yearly Temfs In the lnput 
Coov of the above vearlv tanff rates In sheet FL C 

K 197 KK152 ~ h i i b o v e  rates t~mes the plus senstllv8ty mu~upTer ~n sheet FL-c 
K1158 KK213 The above rates lames h e  mmus sensltlvlty mult~pler ~n sheet FL-C 

Yearly empart capaclly lanffs m the lnput d Yearly T e r n  ln the mput 
The first year of Vle above range 
Yearly export firm energy tanffs ~n the lnput of Yearly Tanffs In the rnput 
The first year of the above range 
Yearly exporl secondary energy tanffs In the lnput of Yearly Tanffs m the Input 
The first year of the above range 
Export tax 
Ftrst year of project mnstrudlon 
Yearly final computed flood benefits 
Yearly final computed lrngatlon benefits 
Annual firm energy produced by the projecl 
The amount of firm energy that goes to Nepal 
The amount of firm energy that goes to lnd~a 
Named range for m a m  FldComp (flwd benefits computat~on) 
Estlmated totel flood demages for 50 year return per~cd 
Estlmated total flood damages for 1 00 year return penod 
Estimated total flood damages for 200 year return penm 



RANGE NAME RANGE LOCATION 

Nepal Expan of Power Slmulatlon Moael (NEPSIM 

DESCRIPTION 
FLDDAM4 C €430 C E430 Estimated total flood damages for 500 year relurn penod 
FLDDAMS C E431 C €431 Est~mated total flood damaaes for 1000 war return wnod . -- - . . . . - 
FLDDAM6 c ~ 4 3 2  c ~ 4 3 2  Estimated total flood damages for 2MX1 year return bnod  
FLDDAM7 C €433 C E433 Est~mated total flood damages for 1 (XXM year return penod 
FLDDAMESC KG11 KG17 The range m FL-C when, yearly escalated flood damages are plawd for yearly flood bensfits computation 

FLOESC C D410 C 0410 Yearly percent of flood damages escalatton 
FLDPB J A137 J GI37 Thls IS a blank IIIW rvlth double l~nes added to end of yearly flood benefits to make a complete boder 
FLDRESULTS J 835 J E85 The mmplete yearly flood benefits computation results 
FLDSTART JA7 JA7 For sheet FU3 the stmlng locat~on to determine pnnt ranges 
FLDYRCNT P G17 PG17 Counter ~n the flood m s m  for lhe year of opermon be~ng computed 
FLOODALL 
FLOODDATA 
FLOODSUB 
FSTPOWERP 
GIVEPTON 
GPHl START 
GPHZA 
GPHZASTART 
GPHZB 
GPHZBSTART 
GPHZSTART 
GPHPX 
GPHZXSTART 
GPH3A 

The amrplete lkod results area sheet IURS 
The complete input flood dala copy In sheet FLD 
Named range for macm FloodSub (submutmne In flood benefits cofnputatlon) 
The first year of full power parductlon by the project 
Log~cal for fi power IS glven lo Nepal as part of project 
For sheet GPHl the starting loc;ltlon to determlne pnnt ranges 
The data for graph 2 range A 
The starting locabon to select and name the data for graph 2 range A 
The data for graph 2 range 8 
The slarbng locetlon to select and name the data for graph 2 range B 
For sheet GPHZ the startlng locallon to dtermlne pnnt ranges 
The data for graph 2 rengeX 
The sta~img locallon to select and name the data for graph 2 range X 
The data for graph 3 range A 

GPH3ASTART H 8K21 H 8K21 The startlng locabon to select and name lhe data for graph 3 range A 
GPHBSTART OA7 OA7 For sheet GPH3 the startlna l m t ~ o n  to determine mnt rames 
GPMA 
GPH4ASTART 
GPH48 
GPMBSTART 
GPH4C 
GPMCSTART 
GPH4D 
GPMDSTART 
GPH4E 
GPH4ESTART 
GPH4F 
GPH4FSTART 
GPH4G 
GPH4GSTART 
GPH4H 
GPH4HSTART 
GPH41 
GPH4lSTART 
GPH4J 
GPH4JSTART 
GPH5A 
GPH5ASTART 
GPH5X 
GPH5XSTART 
GPH6A 
GPH68 
GPH6X 
GRACEPl 
GRACEPlO 
GRACEPP 
GRACEP3 
GRACEP4 
GRACEP5 
GRACEP6 

The dsta for graph 4 rangei 
The starting locallon lo select and name the data for graph 4 range A 
The data for graph 4 range 8 
The startlng l m t ~ o n  to select and name lhe data for graph 4 range 8 
The data fof graph 4 range C 
The starting localton to select end name the data for graph 4 range C 
The data for graph 4 range D 
The startlng lmtlon to select and name the data for graph 4 range D 
m e  data for graph 4 range E 
The slarbng locallon to select and name the data for graph 4 range E 
The data for graph 4 range F 
The startlng locallon to select and name the data for graph 4 range F 
The data for graph 4 range G 
The starktng locat~on to seled end name the data for graph 4 range G 
The data for graph 4 range H 
The startlng locatton to select and name the data for graph 4 range H 
The data for graph 4 range I 
The startlng lmbon to select and name the data for graph 4 range I 
The data for graph 4 range J 
The startlng location to select and name the dala for graph 4 range J 
The data for graph 5 range A 
The starting locallon to select and name the data for graph 5 range A 
The data for graph 5 range X 
The startlng locat~on to select and name the dala for graph 5 range X 
The data for graph 6 range A 
The data for graph 6 range 8 
The d l a  for graph 6 range X 
Years of grace penod for loan 1 
Years of grace penod for loan 10 
Years of gram penod for loan 2 
Years of grace per& for loan 3 
Years of grace perlod for loan 4 
Years of grace @nod for loan 5 
Years of grace penod for loan 6 

GRACEP7 C E271 C €271 Years of grace penod for loan 7 
GRACEP8 C F271 C F271 Years of araw ~ e r ~ o d  for loan 8 - - - 

GRACEP9 C G271 C G271 Years of grace k n o d  for loan 9 
HMGNPl H A7 H Y20 Sheet HMGN pnntlng range 1 (top of page 1) 
HMGNP2 H A30 H 285 Sheet HMGN pnnt~na ranae 2 (m~ddle of page 11 
HMGNP3 H A86 H Y89 Sheet HMGN bnntlng range 3 (bottom of page 1) 
HMGNP4 H AS7 H AYZO Sheet HMGN pnntlng range 4 (top of page 2) 
HMGNPS H AS30 H AY85 Sheet HMGN onnhna ranae 5 (m~ddle of ~ a a e  21 
HMGNP6 H AS86 H AY87 sheet HMGN bnntl$ range 6 (bdt0m ~ f b & e  2) 
HMGNSTART HA7 HA7 For shwt HMGN thestarl~ng locallon to deten~ne pnnt ranges for page 1 
HMGNSTARTZ H AS7 H AS7 For sneet HMGN the startlna location to determ~ne mnt ranaes for oaae 2 - . -  
IDAMAGES J 035 J 085 lnd~a yearly flood benefits r&ults 
IDCAP C E225 C E225 Import duties as percent of capital costs 
IDOP C F225 C F225 Import dut~es as percent of 08M costs 
IFINFLDBEN J D35 J D84 lnd~a final yearly flood benefits results 
IFINIRRBEN IT68 IT118 lnd~a final yearly lrngatlon benefits results 
IFlNlRRYR 1 ~ e 7  1 ~ 6 7  Capltal outlay for lrngatron benefits for lndla !n year before first full power 
IFINOTHBEN C E444 C E494 lnd~a final vearlv other benefits results . -- 
IINTERPO P 896 pa96 Named range f i r  maao llnterpo (subroutine In lmgallon benefits mmputatlon) 
IINTERPOZ P8126 P8126 Named range for macro Ilnterpo2 (submuiIne In Irr~gallOn benefits Computation) 
IIRRCNT P G54 P 054 The counter for lndla tmgatlons schemes In the ~rngat~on computat~on macro 
IIRRCPY I C177 15276 The complete results of Ind~a ~rnget~on schemes 
llRRSU8 P 868 P 868 Named range for macro IlrrSub (;ubroutlne In lmgabon benefits computation) 
INPUTSTART CA8 CA8 For sheet INPUT the stafllno locallon to determine pnnt renws for 1st sed~on of paws - .  
INPUTSTARTl 
INPUTSTART? 1 
INPUTSTART2 
INPUTSTART22 
INPUTSTARTJ 
INPUTSTART4 
INTRT1 
INTRTlO 
INTRT2 
INTRT3 
INTRT4 
INTRT5 

For sheet INPUT the starting locatlon to detenlne pnnl ranges for 1st section of pages 
For sheet INPUT the starting locat~on to detenme prlnt ranges for tne second part of the 1st sectlon of pages 
For sheet INPUT the starllna locat~on to detenlne ~ n n t  ranges for 2nd sectlon of Daaes 
For sheet INPUT the starting locallon to detennlne prlnt ranees for the second part oithe2nd sectlon of pages 
For sheet INPUT me startrng localon to detennlne pnnt ranges for3rd seaon of pages 
For sheet INPUT me starttng locallon to detenlne pnnt ranges for 4th section of pages . . 
Interest rate on loan 1 
Interest rate on loan 10 
Interest rate on loan 2 
Interest rate on loan 3 
Interest rate on loan 4 
Interest rate on loan 5 
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RANGE NAME 
INTRT6 
INTRT7 
INTRT8 
INTRT9 
IREXTARCBY 
IREXTARCYRI 
IREXTARFBY 
IREXTARFYRl 
IRUCTARSBY 
IREXTARSYRl 
IRRCALC 
IRRCMP 
IRRl 
IRRN 
IRRP1 
lRRP2 
lRRP3 
lRRP4 
lRRP5 
IRRP6 
IRRQ 
IRRSPB 
lRRSPB2 
IRRYEARLY 
IRRYEARLYST 
ISTARTIN 
ISTARTSUM 
ISUMQ 
ITOT 
KOTQ 
ITOUS 
L 
LASTART 
LENDER1 
LENDER10 
LENDER2 
LENDER3 
LENDER4 
LENDER5 
LENDER6 
LENDER7 
LENDER8 
LENDER9 
LOANAMTI 
LOANAMTI 0 
LOANAMT2 
LOANAMT3 
LOANAMT4 
LOANAMTS 
LOANAMT6 
LOANAMT7 
LOANAMTB 
LOANAMTS 
LOANUSl 
LOANUSlO 
LOANUS2 
LOANUS3 
LOANUS4 
LOANUS5 
LOANUS6 
LOANUS7 
LOANUS8 
LOANUS9 
LTCAP 
LTOP 
MODELNAME 
MORTRF 
NCPl 
NCSTSTOEQU 
NDAMAGES 
NDRTCSTS 
NEPALRATES 
NEPALRATES2 
NEPALRATES3 
NEPALRATES4 
NEPREVS 
NETCAP 
NETCAPTOI 
NETCAPTON 
NEWFIRMENG 
NEWFIRMENGTON 
NEWITOUS 
NEWJTOUS 
NEWKTOUS 
NEWLTOUS 
NEWMTOUS 
NEWNTOUS 
NEWOMNEPAL 
NEWOMPRIVATE 
NEWSECENG 
NEWSECENGTON 
NEWTOTCAPCOST 
NFINFLDBEN 
NFlNlRRBEN 
NFINOTHBEN 
NFLDBFRI 

SMECZ WK4 

m u t y  Support ProJed Nepal Export of Power Slmulat~on Mwel INEPSIM 

RANGE LOCATION DESCRIPTION 
C D269 C D269 Interest rate on loan 6 
C E269 C E269 lnterest rate on loan 7 
C F269 C F269 Interest ram on loan 8 
C 0269 C G269 Interest rate m loan 9 
C H82 C H137 Yearly export capaaty tanffs (Pa~d ~n I Rs) ~n the Input of Yearly Tanffs ~n the input 
C HE2 C H82 The first year of the above range 
C I82 C H37 Yearly exporl fmn energy tanffs ( P M  In I Rs) In the Input of Yearly Tanffs In the Input 
C 182 C 182 m e  first year of the above range 
C 582 C J137 Yearly exp i t  secondary energy tanffs(Pa~d tn I Rs) ~n the Input of Yearly Tanffs in the input 
CJ82 CJ82 The first year of the above range 
KC27 KC27 Starting polnt for the lmgatm lnterpolebon calwlallon In sheet Fl-C 
P 043 P 843 Nwned range for macm IrrCmp (~rngahon benef i  mmputatlon) 
c 8617 c 1716 The mmplete results of lnd~a ~rngatim schmas 
C 8505 C I604 m e  mmolete resulls of Ne~a l  ~rnoatlon schemes 

Sheet IR~S pnni~ng range i (tap of page 1) 
Sheet IRRS pnnbng range 2 (mlddle of page 1) 
Sheet IRRS pnnhng range 3 (bottom of page 1) 
Sheet IRRS pnnbng range 4 (top of page 2) 
Sheet IRRS pnntlng range 5 (m~ddle of page 2) 
Sheet IRRS pnnl~ng range 6 (bottom of page 2) 
Adddlonal ungatlon flow averlble due to the 
Thls IS a blank l~ne with double llnes added to end of page 1 of ~rngatlon bemrfits to make a complete border 

IP118 IW118 This IS a Mank line mth double l~nes added lo end of pa+ 2 of ~rn&on benefits lo make a cwnplete border 
P 0568 P 8568 Named range for m a m  IlrrYearly (subrout~ne for lmgation yearly benefds wmputatlon) 
I P S  I P S  For sheet IRRS the startfng locatlon to determine pnnl ranges for the yearly results page 
C 8616 C 8616 The stanw locabon on the lnd~a ~rnwtlon onput to locate eppmpr~ate scheme line 
I C176 I C176  TI^ am6 locauon on the ~ndla ~ r n ~ a t ~ o n  i s u ~ t s  to ~ocateappmpnate line to w t e  smerne 
C J617 C 5716 lndla total annual water reaulrements bv scheme 

lnd~a total yearly mrnputedfload beneits on sheet FL-C 
lndla total dry water base flow used for new tmgatlon schemes 
Convers~on rate frcm lndlen Rs to US 
Last year of pmled mnstructlon 
For sheet LA the starlmg Iocat~on to detennlne pnnt range 
Name of lender for loan 1 
Name of lender for loan 10 
Name of lender for loan 2 
Name of lender for loan 3 
Name of lender for loan 4 
Name of lender for loan 5 
Name of lender for loan 6 
Name of lender for loan 7 
Name of lender for loan 8 
Name of lender for loan 9 
Loan amount for loan 1 
Loan amount for loan 10 
Loan amount for loan 2 
Loan mount for loan 3 
Loan amount for loan 4 
Loan amount for loan 5 
Loan amount for loan 6 
Loan amount for loan 7 
Loan emount for loan 8 
Loan amount for loan 9 
Loan amount tn US $for loan 1 
Loan amount In US $for loan 10 
Loan amount In US $for loan 2 
Loan amount In US $ for loan 3 
Loan amount m US $for loan 4 
Loan amount In US $ for loan 5 

C D272 C D272 Loan amount m US 5 for loan 6 
C U 7 2  C E272 Loan amounl ~n US $ for loan 7 
C F272 C F272 Loan amount ~n US $for loan 8 
C G272 C G272 Loan amount ~n US D for loan 9 
CE229 C U 2 9  Local taxes based on percent of cap~tal cost 
C F229 C F229 Local taxes based on percent of 08M cosl 
A81 AB1 The model name NEPSIM 
C U 3 9  C E239 Mortgage regrstratlon fee 
C C208 C CZOB Nepal Consumer Pnce Index base year 
C 1306 C 1306 ~ o ~ l c a l  for d Nepals prevlous costsgo to equity In the project 
J C35 J C85 Ne~al  vearlvflwd benefits results 
C G315 C G379 ~e'pal bred wsts lnwred pnor to prcvate prolect development 
C 082 C Dl37 Yearly Nepal cepauty firm and secondary energy tanff rate ln the Input of Yearly Tarnfs tn the Input 
K C37 KE92 Copy ofthe above yearly tanff rates ~n sheet FL-C 
KC97 KE152 The ebove rates tlmes the plus sensttcvlty rnun~pler tn sheet FL-C 
KC158 KE213 The above rates times the m~nus sens~tlvdy multtpler ~n sheet FL-C 
C E237 C E237 Nepal percent of revenue sharemg 
C Dl48 C Dl48 Net capauty d the p r o w  
C HI48 C HI48 Net capacity that goes to lndla 
C F148 C F148 Net capauty that goes to Nepal 
P G689 P G689 Holds new case F~rmEng ~n Sens~lmty macro 
P 6693 P 6693 Holds new case FlrmEngToN m Sens~hvlty macro 
C D213 C 0213 Holds new case ITOUS ~n Sens~t~v~lv rnam 
C ~ 2 1 3  C E213 ~ o l d s  new case JTOUS ln sensltlvliy macro 
C F213 C F213 Holds new case KTOUS ~n Senslt~vltv macro 
C G213 C G213 ~ o l d s  new case LTOUS ~n ~ens~t~v~t;  macm 
C HZ13 C HZ13 Holds new case MTOUS ~n Sens~l~vllv macm 
c 1213 c 1213 ~ o ~ d s  new case NTOUS ~n ~ e n s ~ t ~ v ~ t ;  macm 
P G720 P G720 Holds new case OMNepal in Sensitcv~ty macro 
P G716 P G716 Holds new case OMPnvate ~n Sens~t~v~tv mauo 
P G697 P '2697 HOI~S new case ~ e c ~ n g  in Sens~tlvily macro 
P G702 P G702 Holds new case SecEngToN In Sens~tlv~ty macro 
P 6712 P 6712 Holds new case TotCa~Cost ~n Sens~t~v~lv macm 
J C35 J C84 Nepal final yearly flood benefits results 
I S67 I Sf18 Nepal final yearly trngatlon benefits results 
C D444 C 0494 Nepal final yearly other benefits results 
C 0413 C 0413 The percent of lnd~a flood benefits Nepal obtains from lnd~a 
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RANGE NAME 
NINFRT 

RANGE LOCATION DESCRIPTION 
C F189 C F189 Nepal average Inflailon Rate 
P BE1 P BE1 Named range for macro Nlnlerpo (subroulmm ln lrngatlon benefits mmputat~on) 
PB111 PB111 Named range for macmNlnterpo2 (subroutme ln lrngabon benefits wmputat~on) 
C H394 C H394 Nepal yearly ~rngauon benefits escalat~on 
C H396 C H396 The perm! of Indla lrngabon benefits Nepal obtalns fmm lnd~a 
P G50 P GSO The counter for Nepal lrngabons schemes tn the lmgatlon ccmputet~m macro 
I C68 15167 The wmplete results of Nepal mlgatlon schemes 
C H395 C H395 Nepal lrngatlon yearly exalet~on fw OBM 
P 855 P 855 Named range for macro NlrrSub (submutlm m lrngatlon benefits mmpulabon) 

NNETBENEFITS H AU86 H AU86 Nepal present with of totel net benefits fmm the &ed 
NDTHBFMI CF443 CF443 The ~ercanl d lnd~a other benefits N e ~ a l  obtains frwn Ind~a 
NOWNATRANS C I36 C 136 The Arcant of Nepal mvnersh~p of p+ after transfer fmm developer 
NPREINVEST C E315 C E315 THe a m t  of Nepal pre~nvestmem on the prqea pnor to pnvate devel~pment 
NPV HAEZl H A E S  Currmlet~ve vearlv net present worth of mmblned enemv and c a m t v  mval~ties 
NSTARTIN 
NSTARTSUM 
NSUMQ 
NTARCAPBY 
NTARCAPYRl 
NTARFRMEBY 
NTARFRMEYRl 
NTARSECEBY 
NTARSECEYRl 

The stanng-bc&on on the Nepal lrngatton Input to l&te eppropnat;t sj leme llne 
The stanng locabon on the Nepal lrngatlon results to locate eppmpnate llm to wnte scheme 
Nepal total annual water requirements by scheme 
Yearly Nepal capaaty lanffs ~n me Inpul of Yearly Tanffs m the Input 
The first year of the above range 
Yearly Nepal f i n  energy tanffs In lhe Input of Yearly Tanffs In the Input 
The first year of lhe above range 
Yearly Nepal sewndery energy tanffs ~n the Input of Yearly Tenffs ~n the Input 
The first year of the above range 

NTOT KL18 KL lB Nepal toW yearly computed Rood benefits on sheet FL-C 
NTOTQ I H41 I H41 Nepal total dw weater base flow used for new ~rnoatlon schemes 
NTOUS C E208 C €208 ~&vers~on r&elrom Nepal Rs to US 
NYRSTDTRANSFER P G726 P G726 Number of years of pnvete operatton before turn over to Nepal 
OLDCAPROYIGP P G753 P G753 Holds base case Ca~Rovl6P value ln Sensevm, macm 
OLDCAPROYF15 P G751 P 0751 Holds b w  case ~ a p ~ d y ~ 1 5  value 10 Sens~vlt; macro 
OLDCORPITRT P G745 P G745 Holds base case CorplTRt value ln Sens~tlv~ty macro 
OLDD P G103B P GI038 Holds base case D value m Sens~l~v~ly macro 
OLDDEVROI P G706 P G706 Holds base case DerROl value ln Sensltlv~ty macro 
DLDENGROY16P P G757 P G757 Holds base case EngRoyl6P value ~n Senslllvlty macro 
OUlENGROYF15 P G755 P G755 Holds base case EngRoyF15 value ln Sens~t~v~ty macro 
OLDEXTAX P G747 P 6747 Holds base case ExTax value an Sens~bv~tv macro . - 
OLDFIRMENG P G6B7 P G6B7 Holds base case F~nnEna value ~n Senslllvb macro 
OLDFIRMENGTON P (3691 P G691 Holds base case F I ~ E ~ ~ T O N  value In ~eni l t lv~ty macro 
OLDIDCAP P G733 P 6733 Holds base case IDCep value ~n Sens~t~v~ty macro 
OLDIDOP P G735 P G735 Holds base case IDOP value ~n Sens~tlvltv macro 
OLDIFINFLDBEN 
OLDlFlNlRRBEN 
OLDlFlNlRRYR 
OLDIFINOTHBEN 
OLDlNTRTl 
OLDlNTRTlO 
OLDINTRT2 
OLDINTRT3 
OLDINTRT4 
OLDINTRT5 
OLDINTRT6 
OLDINTRT7 

Holds base case l~ln~ldflen velue In ~ e i s l t ~ v l t ~  macro 
Holds base case IFmlrrBen value In Sensillv~ty macro 
Holds base case IFlnlrNr value 10 Sensltlvlty macro 
Holds base case IF~nOthBen value In Sensltlvlty m a w  
Holds base case IntRtl value m Sensltmty macm 
Holds base case IntRtlO value ~n Sensltlvlty macro 
Holds base case IntRL2 value ~n Sensltlvlty m a w  
Holds base case lnlR13 value In Sensillvlty macro 
Holds base case IntRt4 value m Sensltlvlty macro 
Holds base case IntRt5 value In Sensltlv~ty macro 
Holds base case lntRt6 value In Sensltlvlty macm 
Holds base case lnlR17 value In Sensltlvlty macro 

OLDINTRTB P G l m l  P G1001 Holds base case lnlR18 value ~n ~ens~tlvl$ macro 
OLDINTRT9 P GI003 PG1003 Holds base case lntRt9 value ~n Sensrl~vltv macro 
OLDLTCAP P ~ 7 ~ 1  D ~ 7 4 . 1  Hefdsbase case LTCap value tn ~enslbvlb maao 
OLDLTOP P G743 P G743 Holds base case LTOp value ~n ~ e n s ~ l ~ v ~ t y m a w  
OLDMORTRF P G749 P 6749 Holds base case MorlRf value ~n Sens~l~v~tv macro 
OLDNEPREVS P G762 P G762 Holds base case NepRevS value ~n ~ens~t iv~ tv  macro 
OLDNFINFLDBEN P F873 P F922 Holds base case NF~nFldBen value ~n ~ens111;1l~ m a w  
OLDNFINIRRBEN P G872 P G923 Holds base case NFlnlnBen value ~n Sensll~v~ty macro 
OLDNFINOTHBEN P H872 P H922 Holds base case NF~nOthBen value an Sens~t~v~ty macro 
OLDNNETBENEFITS P G7W P G704 Holds base case NNelBenefits value ln Sens~t~v~ty macro 
OLDOMNEPAL P G718 P G718 Holds base case OMNeoal value ~n Sens~l~v~tv macro 
OLDOMPRIVATE P G714 P G714 Holds base case 0 ~ ~ n ; a t e  value m sensltw;ty macro 
OLDPITCAP P G729 P G729 Holds base case PlTCap value m Sens~l~v~ty macro 
OLDPTOP P G731 P G731 -- Holds barn case PlTQp vel-a n Sen, * q -ZGG 
OLDPLIFE P 0760 P G760 Holds base case Pllfe value ln Sensltlvlty macro 
OLDSECENG P G695 P G695 Holds base case SecEng value ~n ~ e n s ~ i ~ v ~ t y  macm 
OLDSECENGTON P G699 P G699 Holds base case SecEnoToN velue ~n Senslt~v~tv maan 
OLDSTCAP P G737 P G737 Holds base case ~ ~ ~ a p " v a l u e  ln Sensrtlvlly ma& 
OLDSTOP P G739 P G739 Holds base case STOP value cn Sens~t~v~ty macro 
OLDTAXHOLIDAY P GBGB P G868 Holds base case TaxHallday value cn Sensil~v~ty macro 
OLDTECAP P GI085 P GI085 Holds base case TECap value ~n SensltIvN m a w  
OLDTECAPESC P G1171 P GI171 
OLDTECAPIR PG1116 PG1116 
OLDTECAPIRESC P GI194 P GI194 
OLDTEFIRM P G1087 P G1087 
OLDTEFIRMESC P G1173 P GI173 
OLDTEFIRMIR PG1118 PG1118 
OLDTEFIRMIRESC P G1196 P 01196 
OLDTESEC P GI089 P G1089 
OLDTESECESC P GI175 P G1175 

Holds base case T E ~ a p ~ s c  value In ~ensli lv~ty m a w  
Holds base case TEIRCep value In Sens~tlvlly macro 
Holds base case TECaplREsc value In Sens~l~vlly maao 
Holds base case TEFlrm value m Sensltlvlty macro 
Holds base case TEFlrmEsc value In Sens~t~v~ty m a w  
Holds base case TEFlrmlR velue m Sensltlv~ty macro 
Holds base case TEFlrmlREsc value In Senslllvlty macro 
Holds base case TESec value In Sensltlv~ty macro 
Holds base case TESecEsc value In Sens~t~v~tv m e w  

OLDTESECIR PG1120 PG1120 Holds base case TESeclR value ~n ~ e n s ~ l w ~ t ~  macro 
OLDTESECIRESC P G1198 P GI198 Holds base case TESecEsclR value ~n Sens~l~v~ly macro 
OLDTNCAP P G1053 P G1053 Holds base case TNCap value ~n Sensdlvlty macro 
OLDTNCAPESC P GI148 P G1148 Holds base case TNCepEsc value ~n Sens~t~v~Iy macro 
OLDTNFIRM P GI055 P G1055 Holds base case TNFlrm value ~n Sens~twtty macro 
OLDTNFIRMESC P GI150 P GI150 Holds base case TNFlnnEsc value ~n Sens~t~v~lv macro 
OLDTNSEC P GI057 P GI057 Holds base case TNSec value ~n Sens~tlv~ty mi& 
OLDTNSECESC P G1152 P G1152 Holds base case TNSecEsc value ~n Sens~bv~tv macro 
OLDTOTCAPCOST P G710 P G710 Holds base case ~ o t ~ a p c o s t  value ~n ~ e n s ~ t ~ i t v  macro 
OMNEPAL C E47 C E47 Holds base case OMNepal value ln Sensltlv~ty macro 
OMPRIVATE CE44 CE44 Holds base case OMPnvate value ~n Senslt~v~tv macro 
OVER P 056 P G56 lntenned~ate vanable ln lrrtgatlon calculat~on 1; keep track of amwnt of total dry weater flow available 
OYRSTOTRANSFER P G724 P G724 Holds base case YrsToTransfer value ~n Sens~t~v~ty m a w  
P1OV G L49 G L49 In sheet LA the 10 year yearly payment sum 
Ploy G LIB G LIB Insheet LA the 10 year year 

SMECZ WK4 8-60 
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RANGE NAME 
P l l V  
P l l Y  
P12V 
P12Y 
P13V 
P13Y 
P14V 
P14Y 
P15V 
P15Y 
P16V 
P16Y 
P 1 N  
P17Y 
Pt8V 
Pl8Y 
P19V 
P19Y 
PlV 
PIY 
PZOV 
P20Y 
P21V 
P21Y 
PZV 
P2Y 
P3V 
P3Y 
P4V 
P4Y 
P5V 
PSY 
P6V 
P6Y 
P N  
P7Y 
P8V 
P8Y 
P9V 
P9Y 
PCAPIR 
PFlRMtR 
PIP 
PlPGWHl 
PIPGWH2 
PlPGWH3 
PIPGWH4 
PIPGWHS 
PIPGWH6 
PIPMW1 
PIPMW2 
PIPMW3 
PIPMW4 
PIPMW5 
PIPMW6 
PlPVRl 
PlPYRZ 
PlPYR3 
PIPYR4 
PIPYRS 
PIPYR6 
PITCAP 
PITOP 
PLANTFACTOR 
PLlFE 
PPPPl 
PPPP2 
PPPP3 
PPPSTART 
PREVIEWYORN 
PRINTALLPREVIEW 
PRINTALLSHEETS 
PRINTDCF 
PRlNTDCFl 
PRlNTDCF2 
PRINTEFT 
PRINTEFT1 
PRINTEFT2 
PRINTFLD 
PRlNTFLDl 
PRINTFLD2 
PRlNTGPHl 
PRINTGPH11 
PRINTGPH12 
PRlNTGPH2 
PRINTGPH21 
PRlNTGPH22 
PRlNTGPH3 
PRlNTGPH31 
PRINTGPH32 
PRINTHMGN 
PRlNTHMGNl 
PRINTHMGNZ 
PRINTINPUT 
PRINTINPUT1 
PRINTINPUT2 

dnuty Support Prqed 

RANGE LOCATION DESCRIPTION 
G M49 G M49 In sheet LA the 11 year yearly payment sum 
G MI8 G M18 In sheet LA the 11 year year 
G N49 G N49 In sheet LA the 12 year yearly payment sum 
G N18 G N18 In sheet LA the 12 year year 
GO49 GO49 In sheet LA the 13 year yearly payment sum 
G 018 G 018 In sheet LA the 13 year year 
G P49 G P49 In .sheet LA the 14 year yearly psyment sum 
G P18 G PI8  In sheet LAthe 14 year year 
G 049 G Q49 In sheet LA the 15 yaar yearly payment sum 
G 018 G Q18 InsheelLAthel5yeeryear 
G R49 G R49 In sheet LA the 16 year yearly payment sum 
G R18 G R18 In sheet LA the 16 year year 
G 549 G S49 In sheet lA the 17 year yearly payment sum 
G S18 G S18 In sheet LA the 17 year year 
G T49 G T49 In sheet LAthe 18 year yearly payment sum 
GT18 GT18 Instwet LAthe18 yearyear 
G W 9  G U49 In sheet LAthe 19 year yearly payment sum 
G U18 G UlB In sheet LA the 19 year year 
G C49 G C49 ln sheet LAthe 1 year yearly payment sum 
GC18 GC18 In sheet LA the I year year 
G V49 G V49 In sheet LA the 20 year yearly payment sum 
GV18 G V l 8  In sheet LA the 20 year year 
G W49 G W49 In sheet LA the 21 year yearly payment sum 
G W18 G W18 In sheet LA the 21 year year 
G D49 G D49 In sheet LA the 2 year yearly payment sum 
G D l 8  G D l 8  ln sheet LA the 2 year year 
G E49 G E49 In sheet LA the 3 year yearly payment sum 
G E l 8  G E l 8  In sheet LA the 3 year year 
G F49 G F49 In sheet LA Ihe 4 year yearly payment sum 
G F18 G F18 Insheet~~the4yearyeer  
GG49 GG49 In shed LA the 5 year yearly payment w m  
G Gl8  G G18 In sheet LA the 5 year year 
G H49 G H49 In sheet LA the 6 year yearly payment sum 
G H l 8  G H i 8  In sheet LA the 6 year year 
G 149 G 149 In sheet LA the 7 year yearly payment sum 
G H8 G I18 In sheet LA the 7 year year 
G 549 G 549 In sheet LA the 8 year yearly payment sum 
G J18 G J18 In sheet LA the 8 year year 
G K49 G K49 In sheet LA the 9 year yearly payment sum 
G K18 G K18 In sheet LA the 9 year year 
CH64 CH64 Penant of export capactty Mat IS pald for tn lnd~a Rs 
C H65 C H65 Parcant of export firm energy that IS pa~d for ~n lnd~a Rs 
C Dl64 C F169 Phased ~n power input range 
C F164 C F164 GWhs of total energy for phased m power year I 
C F165 C F165 GWhs of total energy for phased In power year 2 
C F166 C F166 GWhs of total energy for phased m power year 3 
C F167 C F167 GWhs of total energy for phased ~n power year 4 
C F168 C Fl68 GWhs of total energy for phased ~n power year 5 
C F169 C F169 GWhs of total energy for phased In power year 6 
C El64 C El64 MW of capaclty for phased ~n power year 1 
C El65 C El65 MW of capauty for phased ~n power year 2 
C El66 C El66 MW of capaclty for phased an power year 3 
C El67 C El67 MW of caoautv for ohased tn m r  vear 4 

MW of capac&for bhased In power ;ear 5 
MW of capaclty for phased In power year 6 
Phased m power year I 
Phased In power yaar 2 
Phased In power year 3 
Phased In power year 4 
Phased In power year 5 
Phased In power year 6 
Persmal !nwme tax as a percent of capital msts 
Personal Income tax as a percent of 08M wsts 
Plant fador 
The project l~ fe  or length of total analysls 
Sheet PPP pnntlng range 1 (top of page) 
Sheet PPP pnntlng range 2 (m~ddle of page) 
Sheet PPP pnnt~ng range 3 (bottom of page) 
For sheet PPP the startlng locatlon to determ~ne pnnt ranges 
Loglcal to set prevlew on or ofl when pnntlng 
Named range for m a m  PnnlAIIPrev~ew (prtnt all sheets w~th preview) 

P 8180 P 8180 Named range for m a m  PnntAllSheeels (pnnt all sheets wthout preview) 
P 8409 P 8409 Named ranae for macro PnnlDCF I ~ n n l s  sheet DCFl 

Pnnts abov; wth prevlew 
Prlnts above wllhout prevlew 
Named range for m m  PnnlEFT (pnnts sheet EFT) 
Pnnts above mth preview 
Pnnts above wthoul p r e v m  
Named range for m a m  PnntFLD (prints sheet FLD) 
Pr~nts above wth preview 
Pnnts above wllhout prevlew 
Named range lor macro PnntGPHl (pnnts sheet GPH1) 
Pnnts above wlth preview 
Pr~nts above wthout prevlew 
Named range for macm PnntGPH2 (pnnts sheet GPH2) 
Pnnls above wlth preview 
Pnnts above wdhout prevtew 
Named range for m a m  PnntGPH3 (pnnts sheet GPH3) 
Pr~nts above wth prevlew 
Pnnts above wthout prevlew 
Named range for m a w  PnntHMGN (pnnts sheet HMGN) 
Pnnts above wth wevlew 
Pnms above wlthoul preview 

Named range for m a m  PnntlNPUT (pnnts sheet INPUT) 
Pnnts above wth prevlew 
Pnnts above without preview 

Nepal Expon of Power Slmulatlon Moue! 1NEPStM 
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RANGE NAME RANGE LOCATION DESCRIPTION 
PRlNTlRRALL P 8523 P 8523 Named range for m a m  PnntlRRAII (pnnts all lrngatlon output required) 
PRINTIRRB P 8508 P 0500 Nemed raMe for I I l aUO PnntlRRB IDnnts all l r n a ~ t l ~  results1 . . . . . . . . . - 
PRlNTlRRBl 
PRlNTlRRBZ 
PRlNTlRRl 
PRINTIRRH 
PRlNTlRRlZ 
PRlNllRRN 
PRlNTlRRNl 
PRINTIRRNZ 
PRINTLA 
PRINTLA1 
PRINTLAZ 
PRINTMACROS 
PRINTPPP 
PRlNTPPPl 
PRINTPPPZ 

Pnnts abw; wth prenew 
Pnnts above mthoui prenew 
Named range for macro PnntlRRl (pnnts ell India lrngatlon results) 
Pnnts above mth preview 
Pnnts above wrthoui prevlew 
Named range for maan PnntlRRl (pnnts all Nepal lrngatlon results) 
Pnms ebove mth prenew 
Pnnts above mVlout m v w w  
Named range for maaa PnntLA (pnnts sheet LA) 
Pnnts above mth prevlew 
Pnnts above wVlout prevlew 
Named mge for macro PnnlMam (pnnls macms) 
Named range for maQo PnntPPP (pnnts sheet PPP) 
Pnnts above mth prevlew 
Pnnts above mthoui prenew 

PRINTRANGES P 81321 P 61321 Named range for m a w  PnnlRanges (pnnts named ranges) 
PRINTSA P8613 P8613 Named r a m  lor rnam PnntSA l ~ n n t s  sheet SA) 
PRlNTSAl P 8601 P 6601 Pnnts abovi mth prevlew 
PRINTSAZ P 6607 P 6607 Pnnts above wrthoul preview 
PRINTSUM P 8283 P 8283 Named range for maan PnntSum (prints sheet Sum) 
PRINT SUM^ P 8273 P 8273 ~ n n t s  above mth prenew 
PRINTSUM2 P 8278 P 8278 Pnnts above mthout preview 

PRINTTOC 
PRlNlTOCl 
PRINlTOC2 
PRODRYP 
PROJECT 
PROPOSALN 
PSECIR 
PTOUS 
PURCHASER 
RNGTBL 

Named range for ma& PnntTOC (prmts sheet TOC) 
Pnnts above wrth preview 
Pnnts above mthwt prevlew 
Project dry weather base Row for trngallon 
Name of pmject 
A number that can be ess~gned to the developers proposal 
Percenl of e x m l  seeMldary energy that 1s pe~d for In lndle Rs 
Convers~on fmm English P to US$ 
Purchaser 
Named range for macro RngTbl (sets up th~s lable of range names) 

RNGTBLNAME P A 8  QB8 Starting locat~on for Ulls Iable of ranges names end desaptlons 
SASTART LA7 LA7 For shwt SA Uw starllno locatcon to delermlne mnt ranae 
SCENARIOD 
SCENARION 
SECENG 
SECENGTOI 
SECENGTON 
SELLDTONEA 
SENlONM 
SENlONP 
SENlOPPM 
SENlOPPP 
SENlOROIM 
SENl OROlP 
SEN11NM 
SEN11NP 
SENl lROlM 
SENl lROlP 
SENllTEM 
SEN11TEP 
SEN12NM 
SEN12NP 
SEN12PPM 
SEN12PPP 
SENlZROlM 
SENlZROlP 
SEN13NM 
SEN13NP 
SEN13ROIM 
SENl3ROlP 
SEN13TEM 
SEN13TEP 
SEN14NM 
SEN14NP 
SEN14PPM 
SEN14PPP 
SEN14ROIM 
SEN14ROIP 
SEN15NM 
SEN15NP 

L F57 L F57 
L D58 L D5B 
L D57 L 057 
L E60 L EGO 
L E59 L E59 
L 060 L D60 
L 059 L 059 
L F60 L F60 
L F59 L F59 
L E62 L E62 
L E61 L E61 
L F62 LF62 
L F61 L F61 
L D62 L D62 
L D61 L D61 
LEW L E W  
L E63 L E63 
LD64 LD64 
LD63 LD63 
LF64 LF64 
L F63 L F63 
LE66 L E L  
L E65 L E65 

Swnano descnpbonfor"the model analysls ' 

A number that can asslgned to the swnano 
AMUA secondary energy 
Annual secmdery energy that goes to lnd~a 
Annual secondary energy that goes to Nepal 
Logical for lf paver IS sold dlrectly to the Nepal Electncal Aulhonty 
Sensltnrlty minus resuns for Nepal average power pnce Napal rate of return % change 
Sensltlvlty plus results for Nepal average power pnw Nepal rate of return %change 
Sensltlnty mlnus value for Nepal average power pnce 
Sensltlv~ty plus value for Nepal average power pnce 
Sensltlvlty mlnus results for Nepal average power pnw Devolper Return on Equlty 
Senslt~lly plus results for Nepal average power prtce Devolper Return on Equlty 
Sensltlnty mlnus results for Nepal Tanff Escalat~on Nepal rate of return %change 
Sens~tlnty plus results for Nepal Tanff Escalal~on Nepal rate of return % change 
Sensltcvlty mlnus results for Nepal Tanff Escalat~on Devolper Return on Eqully 
Sensltlvlty plus results for Nepal Tanff Escalatlon Devolper Return on Equlty 
Sensltnr~ty mrnus value for Napal Tartff Escalatcon 
Senslllv~ty plus value for Nepal Tarff Escalat~on 
Sens~l~vlty mlnus results for Export Average Power Pnce US$ Nepal rate of return % change 
Sens~l~v~ty plus resuns for Export Average Power Pnce US$ Nepal rate of return h change 
Sensltlvlly mlnus value forExport Average Power Pnw US$ 
Sens~bvtty plus value forExport Average Power P r m  US$ 
Sensltlv~ty mlnus resulls for Export average power pnce US$ Devolper Return on Equ~ty 
Sensltlvlty plus results for Export average power pnce US$ Devolper Return on Equ~ty 
Sens~tlvlly mlnus results for Export T a r i  Escalat~on US$ Nepal rate of return A change 
~ e n s l t ~ v l i ~  plus results for Export Tanff Escatat~on US$ Nepal rate of return % change 
Sensttlvltv mlnus results for E m r t  Tariff Escalat~on USS Devol~er Return on Eoultv 
~ensltlv~t;. plus results for ~xport  Tanff Escalallon US$ Devol&r Return on ~ i u ; t y  ' 
Senslbvlly rnlnus value for Export Tarff Escalat~on US$ 
Sensltlv~ty plus value for Export Tanff Escalat~on US$ 
Sens~tlv~ty mlnus results for Export Average Power Pnce IRs Nepal rate of return X change 
Sensillvlty plus results for Export Average Power Pnw IRs Nepal rate of return % change 
Sensltlvlty mlnus value forhpon Average Power Prlw IRs 
Senslttvlty plus value forExport Average Power Pnw IRs 
Sens~t~v~ty mlnus results for Export average pawer pnce IRs Devolper Return on Equ~ty 
Sensltlv~ty plus results for Export average power price IRs Devolper Return on Equ~ty 
Sens~t~v~lv mlnus resuns for Exwn Tanff Escalat~on IRs Neoal rate of return k chanae 
~ensltlvlt; plus results for &rt Tartff Escalatlon IRs ~ e p i  rate of return % chanpe 

SENlSROIM LF66 LF66 ~enslbvl& m~nus results for Export Tanff Escalat~on IRs Devolper Return on ~qult; 
SEN15ROIP L F65 L F65 Sens~t~v~lv ~ l u s  results tor b o r t  Tanff Escalation IRs Devol~er Return on Eou~lv .- . 
SENl STEM 
SEN15TEP 
SENINM 
SENlNP 
SENlROlM 
SENlROIP 
SENlTRANS 
SENZNM 
SENZNP 
SENZROIM 
SENZROIP 
SENZTRANS 
SEN3Nl 
SEN3N2 
SEN3N3 
SEN3N4 

. . 
~ensltlvlt; klnus value for Eiporl Tariff Escalat~on IRs 
Sans~t~v~tv ~ l u s  value for ExDort Tanff Escalat~on IRs 
~ e n s ~ l l v ~ &  klnus results fo r~ro jed  energy Nepal rate of return % change 
Sens~t~nly plus results for Project energy Nepal rate ot return A change 
Sensltlvltv mlnus results forPro~ect Enerav Devol~er Return on Eoullv 
sensltlv~t; plus results for~rqect ~ner!$ ~evo lp i r  Return on ~qu i ty  . 
Sensltlvlty 1st value for number of years lo  transfer 
Sensllrvlty mlnus results for Construction and 08M cost Nepal rate of return h change 
Sensltwlly plus results for Constwcllon and O&M cost Nepal rate of return % change 
Senslhvlty mlnus results forConsIruct~on and O&M cost Devolper Return on Equlty 
Senslt~vlty plus resuns forConstrudlon end OBM mst Devolper Return on Equ~ty 
Sansltlv8ty 2nd value for number of years to transfer 
S e n s ~ l ~ ~ t y  1st results forTransfer of Ownsersh~p Nepal rate of return % change 
Sensltlvlty 2nd results forTransfer of Ormsersh~p Nepal rate of return % change 
Sens~twlly 3rd results forTransfer of Ownsarshlp Nepal rate of return A change 
Sansctw~ly 4th results forTransfer of Ownsershlp Nepal rate of return A change 

SEN3ROll L F30 L F30 ~ e n s ~ t ~ v ~ < ~  1st results forTransfer of Ownsershtp Developer rare of return on equlty 
SEN3R012 L F31 L F31 Sens~bvlh, 2nd results forTransfer of Owwershlo Develoner rare of return on eoulh, - - 
SENBROD L F32 L F32 ~ensltlvlt;. 3rd results forTransfer of Ownsershlp ~ e v e l o b r  rare of return on eq& 
SEN3R014 L F33 L F33 Sens~t~vlty 4th results forTransfer of Ownsersh~p Developer rare of return on eqully 



RANGE NAME 
SEN3TRANS 
SEN4NM 
SEN4NP 
SEN4ROIM 
SEN4ROIP 
SEN4TRANS 
SENSNO 
SEN5Nl5 
SEN5NY 
SENBROIO 
SEN5R0115 
SEN5R017 
SENGNCM 
SEN6NCP 
SENGNEM 
SEN6NEP 
SEN6ROICM 
SENGROICP 
SENGROIEM 
SENGROIEP 
SEN7NWOB 
SEN7NWOI 
SEN7NWON 
SEN7ROIWOB 
SEN7ROIWOI 
SENTROIWON 
SENBACDM 
SENBACDP 
SENBNM 
SENBNP 
SENBROIM 
SEN8ROlP 
SEN9DRM 
SEN9DRP 
SEN9NM 
SEN9NP 
SEN9ROIM 
SEN9ROIP 
SENCOMM 
SENCOMP 
SENCORPO 
SENCORPl5 
SENCORP7 
SENENGM 
SENENGP 
SENSITIVITY 
SENTAXM 
SENTAXP 
SENWRCM 
SENWRCP 
SENWREM 
SENWREP 
SETPRINTNP 
SETPRlNlWP 
STCAP 
STOP 
STRCNT 
STRIPE 
SUMSTART 
TARRIFFSNR 
TAXHOLIDAY 
TECAP 
TECAPESC 
TECAPIR 
TECAPIRESC 
TEFIRM 
TEFIRMESC 
TEFlRMlR 
TEFIRMIRESC 
TEMP 
TESEC 
TESECESC 
TESECIR 
TESECIRESC 
TIMEDELAY 
TNCAP 
TNCAPESC 
TNFIRM 
TNFIRMESC 
TNSEC 
TNSECESC 
TOPCORPPP 
TOTALDEBT 
TOTALEQU 
TOTCAPCOST 
TRADEBAL 
TRADEBALESC 
TRANSLEX 
TWHLl 
TWHLIESC 
TWHLN 
TWHLNESC 
W L T l  
TWHLTIESC 
UPDATEGRAPHS 
USCPl 

maty support Prqea 
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Nepal Export of Power Slmulat~on Moael lNEPSlM 

RANGE LOCATION DESCRIPTION 
L D32 L D32 SensIIw~ty 3rd value for number of years to transfer 
L E36 L E36 Sens~tw~ty m~nus results forTax variables Nepal m e  of reNm % change 
L E35 L E35 SensltMty plus results forTax variables Nepal rate of return % change 
L F36 L F36 Sensltlv~ty manus results for Tax vanables Devolper Return on Equlty 
L F35 L F35 Sem~tnnty plus results for Tax variables Devolper Return on EquW 
L D33 L D33 Sensttwtty 4th value for number of years to transfer 
L E39 L E39 Sens~tmty no hol~day results for Tax Holiday Nepal rate of return % change 
L E37 L E37 Sens~trwty 15 years hohdsy results for Tax Hollday Nepal rate of return % change 
LE38 LE38 Senslwlty 7 years hol~day ntsUns for TsxHDllday Nepal rate of return % change 
L F39 L F39 Sens~I~v~ty m holday results for Tax Hol~day Developer return on equity 
L F37 L F37 Sensrt~vlty 15 years holiday results for Tax Hol~day Developer return cn w l t y  
L F38 L F38 SensIIwW 7 vears holtdav results for Tax Hollday Developer return on eqrnty 
L E42 L E42 ~ens~twt& m& rssults k r  ~ t y  myatties Nepal rate of return % change 
LE41 L E41 Sensltmtv olus results for caomlv m~altms Neml rate of return % c h a w  
LE44 ~ € 4 4  ~ensrtwt& hmus results for myaltces Nepal rate of return % d reke  
L E43 L E43 Sensltnnty plus results for energy myenles Nepal rate of return .4 change 
L F42 L F42 Sens~lw~ty minus results for capaaty myaltles Oeveloper return on equQ 
LF41 LF41 Senalivtty plus results for capaaty myaltms -Developer return on ewlty 
LF44 LF44 Sens~tcv~ty mcnus resuns for energy myanles -Developer return on equlty 
L F43 L F43 Sens~tw~ty plus resuns for energy royaltms -Devekwr return on equm 
L E48 L E48 S8n~lbvlty wtout downstream benefits Nepal rate of return % chaw 
L E47 L E47 Sens~t~v~ty wtout lnd~a domsmarn benefits Nepal rate of return h change 
LE46 LE46 Sensl t lv~ wtout Naoal d w s m a m  benetits Nepal rate of return % cham9 
L F48 L F48 ~ensdwr;' W w i  &stream benefits Develop& return on equW 
L F47 L F47 Sens~ev~ty wtout lndta dormstream benefits Developer return on eqlnty 
LF46 LF46 Sens~tw~ty w t w i  Nepal downstream benefits Developer return on equrty 
L D51 L 051 Sens~livh m~nus value for average cost of debt 
L D50 L D5O ~ e n s ~ t w ~ &  plus value for avera&cost of debl 
L E51 L E51 Sensltlvlly mlnus results for average mst of debt Nepal ra ted return %change 
LESO LE50 Sens~twltv olus results for averaoa cost of deb1 Naml rate of return % cham 
L F51 LF51 ~ensltwl& minus results far avekge cost of debt developer recum on equlG 
LFSO LF50 Sensltlwty plus resuns for average cost of debt Developer return on equlty 
LD53 LD53 Sens~bvlty mlnus value for NPV d~smunt m e  
L D52 L D52 Sensltlvlty plus value for N W  drsmunt rate 
L E53 L E53 Sensltlvlty mlnus results for NPV dlscount rate Nepal rate of return % change 
L E52 L E52 Sensnlvrty plus results for N W  dlscount rate Nepal rate of return % change 
L F53 L F53 SensltaC mlnus results for NPV dlscount rate Davelooer return on eaurtv 

~ens~hv~&  plus results for NPV discount rate Develop& return on equity 
Senslbvlty mlnus value for total constructtoo and OBM mst 
Sensltw~ty plus value for total mnstrudlon and OBM mst 
Sensltlvlty mtnus value for 0 years cormate tax hol~day 
Sensitlvlty mlnus value for 15 years mrporate tax hollday 
SenslC~ty mlnus value for 7 years corporate tax hollday 
Senslbvlty mlnus value for total energy productton 
Sensttlvlty plus value for total energy pmdudlon 
Named range for macm Sensltlvity (senslttv~ty analys~s macro) 
Sensltlvlty mrnus value for tax var~ables 
Sensltlvlty plus value for tax vanables 
Sensct~v~ty mlnus value water myal~t~es for mpaclty 
Senslbvlly plus value water myalllles for capauty 
Sens~lwlh, mlnus value water mvahtles for energy 

L D43 L D43 Sensltlvlty plus value water m y ~ l ~ l ~ e s  for energ;- 
P 8170 P 6170 Named ranoe for MM SelPr~ntNP lset vanable so no orev~ewwth mntl  . , 

P 8175 P ~ 1 7 5  Named ran& for m a m  ~ e t ~ n n t ~ ~ ' ( s e t  vanable so privlew wth pnnt) 
CE227 CE227 sales ~ZWVAT es a percent of capital costs 
C F227 C FU7 Sales taxNAT as a ~ercent of OBM msts 
P 0144 P 6144 Counter ~n s tnp  m a m  to count number af hnes striped 
P 8143 P 8143 Named range for macro Stnpe (set alternate white and blue lines In macro sheet) 
BA6 BA6 For sheet SUM the start1110 locallan to determine onnt ranae 
c AB2 c A82 The startlng year for h lch yearly tanffs are Input' 
C E231 C E231 Number of years of corporate tax hollday 
C D60 C 060 Export tanff for export capawty 
C F60 C F60 Export tanff annual escalation for export capac~ty 
CD64 CD64 Export tanff for export capauly ~n Ind~a Rs 
CFW CFW Export Lanff annual escalation for export capacrty ~n lndla Rs 
C 061 C D61 Export tanff for export firm energy 
C F61 C F61 Export tanff annual escalation for export firm energy 
C D65 C D65 Exmrl tanff for emort firm enemv ln lndla Rs 

&rt tanff annual escalat~on f& export firm energy In lndla Rs 
Temporary vanable used In the lrngatlon mmputaTlON 
Export tanff for secondary energy 
Export tanff annual ascalatlon for export secondary energy 
Export tariff for secondary energy m lndla Rs 
w r t  tariff annual escalatlon for expci'l secondary energy In lnd~a Rs 
The number of seconds to delay pnnter beween each page of pnntlng to siay mthln memory capauty of pnnter 
Tarrff for Nepal capauty 
Nepal tariff annual escalation for capauty 
Nepal tanff for Rrm energy 
Nepal tanff annual escaletlon for firm energy 
Nepal tanff for secondary energy 
Nepal Ianff annual escalatton for secondary energy 
Startlna Wlnt for datermlnmg ranges for sheet PPP 
Sum i a l l  loans for the pml& 

- 
Developefs total equlty ~n the project 
Total capital cost of the prolea 

C HI92 C H192 Balance of trade &fit for h e  first year of mnstnrctlon 
C H195 C HI95 Balance of trade estimate of annual escalat~on 
c F17B c F17B Transm~ssron losses for export energy 
C D70 C 070 Wheel~ng charge ln lndla 
C F70 C F70 Annual escalatton ofwilealmg change In lnd~a 
C D6B C DEB Wheeling charge m Nepal 
C F68 C F68 Annual escalation of wheeling change In Nepal 
C D69 C 069 Wheel~ne cham to the lnd~a border 
C F6B C F69 Annual &laLon of wheeling charge to lnd~a border 
P 61221 P El221 Named range for macro UpdateGraphs (updates the graph ranges for all graphs) 
C BMB C 6208 Base year consumer pnw ~ndex for the US 

6-63 
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RANGE NAME 
USINFRT 
USTOUS 
Y 
YEAR 
YENTOUS 
YROUT 
YRSTOTRANSFER 
YRTOT 
z 
U 
URANGES 

RANGE LOCATION DESCRIPTION 
C F187 C F187 US annual tnfiation rate 
C D208 C D208 Convers~on of US $ to US$ ( 4 )  
F V89 F V89 Vanable to change the developer IRR guess rate 1n sheet DCF 
J 835 J 885 Year of operation for yearly flood benefits 
C I208 C 1208 Convers~on rate of Japanese Yen to US$ 
J 835 J 835 F~rst year of yearly flood benefits results 
'2134 Ci34 Number of years the developer will operate the plant before turn over to Nepal 
KN18 K N l 8  Each computed years total flood benefits computed on sheet FL-C 
E AK86 E AKBG Vanable to change the p r o m  real IRR guess rate tn sheet EFT 
E AL85 E AL85 Vanable to &ange thethe NPV rate In sheet EFT (to help guess on IRR) 
Q A8 Q C688 Th~s range of named ranges and desfflpbon 



AcreslUSAID Pnvate Electncitv Support Project 

10 TYPICAL NEPSIM PIUNTOUT (wth ~llustratlve inputs) 

The following is a typical example of a NEPSIM smulation pnntout based on hypothetical 
inputs for illustrative purposes only 



AcreslUSAlD Prlvate Electr~c~ty Support Project Nepal Export of Power Sirnulat~on Model (NEPSIM) 

NEPAL EXPORT OF POWER SIMULATION MODEL (NEPSIM) 
TABLE OF CONTENTS 

Click a Sheet Tab or Button to GO TO Deslred Page 
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Sensit~vity Analysis 

Graphs I 

Graphs 2 

Graphs 3 



AcreslUSAlD Pnvate Electnctty Support Project Nepal Export of Power Stmulat~on Model (NEPSIMI 

EXAMPLE WK4 

-- - 
Pro jec t  - - l Example Project - -- -- 

BASE CASE Average hydrology 90% power export at 7 00 ctslkWh 
startlng firm export pnce 5% HMGN revenue share 14% VAT 5% 
Export Tax 25% corporate tax after 15 years total handover after 25 

Scenarro Descrlptlon 1fu11 years of operat~on -- 
Proposal Number - Scenario Number - I=' _ -- - 1 

Developer ~Nepal Power lnternatlonal -- -- 

NEPAL EXPORT OF POWER SIMULATION MODEL (NEPSIM) 

NEPSIM Summary Results 

-- 
Item Feas~btl~ty Developer 1 

Study 
- - -- -- ---- -- - 

Power Statton Net Capactty MW 500 
I 

Plant Capaclty Factor % I 44% 1 
I 

Average Energy Output, GWhlyear 1 920 
I 

Flrm Energy GWhIyear 1500 , 

Average Secondary Energy GWhlyear 420 1 

First Full Power Year 2005 I 

Developers Equlty % 20 0% 
I 

Total Developer Capltal Cost million $ 700 
I 

-- - -- - - -- -- - --_ _ _ _  - - --A I 

Notes Power output figures are net output after plant load but before transmtss~on losses 
Costs tncludlng IDC englneenng conttngenues environment and admlnlstratlon costs are tn 1999 US $ 

- - -- -- 
PROJECT K E Y  INDICATORS 

-- -- -- 1 
Total project unlt cost $lkW 1400 1 
Present Worth of Nepal Power Sales mtll~ons $ 

Average pnce of power sold to Nepal (year I )  USclkWh 

Present Worth of Power Exports rnlll~ons $ 940 

Average Export Tarlff (year 1) USdkWh 8 36 

Project Real Economlc Rate of Return % 
- - - - - - - - - - -- L 

pep- 

DEVELOPER'S KEY INDICATORS 
- 

D e v e o r  R e  R e  of R e  on t y  

Developer Debt Sewlce Ratlo (mln~mum over debt sewlce) 

Developer Debt Sew~ce Ratlo (debt servlce year 10) 

Years of full operatton u n t ~ l  equtty payback 
- - --- -- - - -- - - - - - - -- - - - 

HMGN KEY INDICATOR 
- - - - - -- - - -- - - - 

Present Worth of Net Benefits to Nepal millions $ 

HMGN share of total Net Benefits % 55% 

Developer share of total Net Benef~ts % 41% 

lnd~a share of total Net Benefits % 3% 
- -- - - - -  - -- - - - - - - -- - - --- - - - - -- - - -- 



AcresIUSAID Pnvate Electnaty Support Project Nepal Export of Power Slmulation Model (NEPSIMI 

NEPAL EXPORT OF POWER SIMULATION MODEL (NEPSIM) 
MODEL INPUTS 

- -- - -- - - 
Project l ~ x e m p ~ e p m  

 WE CASE -Average hydrology 90% powerexpr#t at 7 00 ds/kWh starbng finn export pnce 5% HMGN revenue share 
Scenarl0 Descrlptlon 134% VAT, 5% E x m ~  T w  2541, camorate tax after 15 years, total handover after25 full years of operatmn 

Proposal Number Scenano Number 
-- 

Developer /ffepal Power tntemabonal 

Purchaser State Elednaty w r d  

F~rst  year of construction 

Last year of construction 

F~rst full capaclty commerc~al power product~on date 

Total Developer capltal cost In 1999 million US$ * 

Developer's equlty % of total caprtal cost 

Project L ~ f e  for this Analys~s 

Years of Full Developer operat~on before ownersh~p transfer to HMGN 

Developer proposed HMGN ownersh~p % after transfer 1 loo% 7 
- 

-----A 

* lnclud~ng a T C  taxesfegs and drrect socloeconomlc and envrronmental costs 

Operation and Maintenance 

Percentage of Capttal Cost %/year 
(dunng prlvate operat~on) 

Percentage of Cap~tal Cost %/year 1 300% j 

(after handoELf_o - - -- _ -- - -- -- - I - -- - - - -  - 

Tar~ffs 
Year 1 Escalat~on I 

Pnce Rate Developer sells dtrect to NEW I 

Nepal capaclty $lkWlmo 
Nepal firm energy dkWh 
Nepal secondary energy dkWh 

Export capactty $IkWlrno 
Export firm energy dkWh 
Export secondary energy dkWh 

Export capaclty IRslkWlrno 
Export fin energy IRslkWh 
Export secondary energy IRslkWh 

1 m j (noor yes) 

Developer glves power to HMGN 
whch HMGN sells to NEA? 

1 Yes I (no or yes) 

Wheellng charge tn Nepal $/MWh Fi I 

Wheellng charge to border $/MWh 
Wheel~ng charge In lnd~a $IMWh L 075 

- - - - - - - - - - - - - - - 
Average tariffs based on t~me-of day operat~onto rnaxlrnlze revenues 

EXAMPLE WK4 



AcresIUSAID Pnvate Elednclty Support Pmject 

MODEL INPUTS 

Nepal Export of Power S~mulat~on Model (NEPSIM 

Calendar 
Year 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
201 3 
2014 
2015 
2016 
2017 
?D 8 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 
2051 
2052 
2053 
20% 

Note If these 

EXAMPLE WK4 



AcreslUSAlD Pnvate Electnuty Support Project 

MODEL INPUTS 

Nepal Export of Power S~mulatlon Model (NEPSIM 

Net Dellvery Delrvery 
Power to * , NEwI I lndla 

Capaclty MW 

Firm Energy GWhlyear l - - % @ l  I $50 w- r 3,3313 .- rr 

Secondary Energy GWhIyear 420 42 & ' - L  372:. 

Average Energy GWhJyear F -- ~E&?CT .* %'<, '$tSZ 
- -- - -- - -- - 

Phase-In of Power Production 
- - - ---- - - -- - - -- -- 

Operatrng Calendar 
Year Year MW GWh 

1 zcrP4 
2 - l ! @ S  --- 

-- - -- - - - 

Transmiss~on losses. % 

to del~ver to lmport customer r 15% 

- - -- - - - - - - - - - - - - -- - -  

Inflation. Exchange Rate DeDreclatlon and Dlscount Rate 1 

US ave lnflat~on Rate %/year 1 2 0% 8 

Exchange Rate Assumptlons jJ 

- 
Nepal ave Inflation Rate %/year 10 0% Balance of Trade Defiut 

thousands of US$ 
Depreclat~on Rate NRs/US$ % year I 7 0% ~n first year of const~ctlon 

e 
F I,-~IOOOO I 1 

Deprecratron Rate NRsnRs %/year 2 0% Deficit Growth Rate 'I 

% per Year 

,..+,... .." ,- - - - - - - - - - - - - -- - - - - - - - -. - -  - 
., u d - ~  - _ 'uccnanae R ~ e s  DY Currencv Typ& _ _- 

- - -- - - - - - -- --- - -  
rnld LA -0 &- A -  -0- ,- l!l 

Calendar US Nepal US $ NRs IRs Pound DM Yen I' 

Real D~scount Rate %/year 

Year - CPI CPI perUS_$ per US $ per US $ per US $ per US $ - 1 per US $ I/ 
1997 311 T - - 3 3 7 j  1 s  - 1- - ~ 5 - - 1 -  - - 3570 -- f 0 613 1 2 71 124 80 - ---A ---- ---- - -- --- 

- - Excha%e- &CurrencvTb!r2e - - - -- - -  - -- - -  ---- 
0 

-- 
!I 

Is) - (1) (k) (I) (m) I 

t t f f 
I 1  

ECU Australian $ j II 

10 WO- I 0 0% 1 

EXAMPLE WK4 

- - - - - - - - - - - - - - -- -- - -- - - - - -- - - 
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AcreslUSAlD Pnvate Electnclty Support Project Nepal Export of Power S~mulation Model (NEPSIM' 

MODEL INPUTS 
- - -- 

Tax Rate Assumpt~ons 

% of % of 
Cap cost O&M cost 

Personal Income Tax 1 080% 1 280% 

Import Dut~es /" 032% I 036% 

Sales Tax or VAT f 196% i 070% 

Local Taxes 1 008% I 006% 

Corp Tax hollday years [ W5 

Corp Income Tax [ 25% j of net profit 

Export Tax 1 5% a of net export revenues 

Nepal Revenue Shanng 1 P? , of net revenues 

Mortgage Reglstrat~on Fee 1 O%, of debt finanung 

F~rst 15 ears Year 16 on 
Capacity Royalty RslkW/yr +i 1 Z,OOD 

EXAMPLE WK4 

Energy Royalty % of total 
energy revenue 

_(thousandsl_ _ - _  1 1  - - --- - -  - - - - - -- - - - - - - - -- -- - - - - - - - - - - -- 
Loan Number 2 3 4 

Lender 

Currency type* 

Currency US $ US $ US $ US $ 

Amount thousands 

Interest Rate 

Amort~zat~on penod years I 

Grace Penod years I 
ln~t~al US S equivalent _ 170 000 260000 - - - - - - - - --- - 

130 000 -- 0 - -  - - 0 

Loan Number 6 7  8 9 

Lender 

Currency type 

Currency US $ US $ US $ 

Amount thousands 

Interest Rate 0 00% 

Amort~zat~on penod years 

Grace Per~od years 
0 

-- 
0 ln~t~al US $ equ~valent- _ _ - - _ - - - 0 1- _ -  0 It 0 - .  

From Exchange Rate Assurnpttons on the prevlous page 

-;_ -T -;=;- 5 -- =----- 
I Total Debt thousands of US $ 

Total Equ~ty thousands of US 6 _- -_ _ 3- -- ' 140.000 --- - 
- , Total C a ~ ~ t a l  Cost, thousands of US $ - --I= J - 



AcreslUSAlD Private Electrlclty Support Project 

MODEL INPUTS 

Nepal Export of Power S~rnulat~on Model (NEPSIM) 

I 

II 
Assumed Distri~butlon of Equ~ty Spend~ng 

, I- 
I Period 5 6 
I -- - _  - I- 

1 10 0% 

2 25 0% 15 0% 

3 35 0% 35 0% 30 0% 20 0% 

4 20 0% 25 0% 25 0% 

5 1 100% 20 0% 

6 10 0% 

7 

1 8 1  
9 1 I I 

I 
I I 

10 I 
I I I 

11 ' I I 

1 12 1 I 1 
I 

13 
I 

I I I 

I 
14 / 

I 
15 1 - 1 

I 

I ~ota ls -  - ' 100 0% IO?~O% 1 loo 0% 100 - 0% 

Construct~on Duration years 

8 9 --- -- 
5 0%) 5 0% 

5 0%) 7 0% 
10 0% 10 0% 

14 0% 

19 0% 

20 0% 21 0% 

10 0% 12 0% 

5 0% 7 0% 

5 0% 

I 
i 

I 
I 
I 
I 

I 
I 
1 

1000% , 1000% , 

-8 
EXAMPLE WK4 



AcreslUSAlD Pnvate Electnclty Support Project 

MODEL INPUTS 

Nepal Export of Power Slrnulabon Model (NEPSIM 

Are HMGN pre-development costs credited as HMGN equlty In the development? I 
i Yes 

(Type in Yes or No) 

-- - 
HMGN CosG and Benefits 

(Thousands of 1 999 US$) -- -- - 
HMGN D~rect HMGN-- 

Calendar pre-developer Infrastructure Other 
-- Benefits 

2002 
2003 
2004 10 WO 
2005 

- - --- - - - - - -  - --- - -- --- ,- _ N!!PV_ i l  - - - - -- - - -- - - - m z _ -  - 01 
Stud~es survev; land cost of ~ u b l i i  he%=& 

- - 
., Access roads and other soc~al'mfrastructur~ava~lable to HMGN ., HMGN costs other than operating and wheel~ng after ownersh~p transfer 

EXAMPLE WK4 



AcresIUSAID Private Electnclty Support Project Nepal Export of Power S~rnulatlon Model (NEPSIM) 

MODEL INPUTS 

- - - - - - - - - -- -- - - - -- -- - - - - 

Based on Reha- - -- - - -- - - - -  - - - -  

( e y  a v a b l e  35f Years) - - --- - - --- - - - - - 
Ex~stlng Dry WeatJer Base Flclw(cms) -- -- - r-- 300 
Project Dry Weather ~ s e F ~ w @ m s J  _ _ - -- - f 800 - 

Annual Escalat~on of IrryaJon-Benefits (%) - - - - - -  2 0% 
Annual Escalat~on of O&M costs (%) - - - - - - - -- - - - - 5 0% 
% of lnd~a --- Irr~gat~on ~enefits to Nepal - - - - -- - - 50 0% 

--7 --- - - -- - - 
Flood Damages 

-- ---- 
, Flood D a m a g e s E s c a m , ,  

%Near ---- ----- - 
j 15% I 

% of Net Flood ~enefits k 
lnd~a Benefits to Nepal r - G ~  - 

- - -- - - -- - -- -- -- - -- -- - -- 
Flood Damaaes 

(Thousands - B99- US$L _ - - - - -__- 
- - -- - -- - - 

Project W~thout Project Development - _- ~rolecii- , 
- - FToo-d - - -- 

Flood Flood Flood Percent of Flood Flood , I  

Return Period Peak Q Durat~on Damages Flood Damages Storage Attenuat~on I 
(ems) (days) in Nepal (mcm) (cms) , 

- -  - 
1 000 
2 000 887 

887 

EXAMPLE WK4 



AcreslUSAlD Pr~vate Electrlc~ty Support Project 

EXAMPLE WK4 

Nepal Export of Power S~rnulatlon Model (NEPSIM) 

MODEL INPUTS 

Other Downstream Benefrts - - - -- -- - - - - - -- ---- -- 

Other Other % lnd~a Other 
Year Nepal lndra DIS Benefits 

~ e n e f i t s  
Of - Benefits to Nepal --- 

Operation I 999 Thousands US$[ 50 0% 
2 004 1 
2005 1 7 1 I 0  



AmslUSAlD Pnvate Elecmcily Supporl Pmlect Nepal Expon of Power S~mulal~on Moael (NEPSIM 

MODEL INPUTS 
- -- -- -- - - - -- - - - - -- --- -- 

-mmaa5n Data lnout 
- - - -- -- - - - =- --.czE%=- -=a_- - -  _- 

- NEPAL -- - PER CROP RESULTS 
lmpmvsmsnt of Exrrtlng or Dsvelopmsnt of Naw lmgabon Amas -- - -- 

Waler Inbal Capltat Annual Annual Total Waler Totalzap~tal Total Annual Annual 
D~stnct Scheme Heasmj Heaams Requlmment lmpmvement Addtuonsl O&M Ciffemnbal Benefd par Cmp lmpmvement AW~Uonal D fferent a1 

Ule l ~ d ~ v l d ~ a ~ n f i r  each ~mpmved or new cmp (e g do not ~ndude hedsms of ~mpmvemeot and new ~mgauon on same Ime) _ - --_ ,'L = - - -- - - - - -- - - - - - - -- 

EXAMPLE WK4 

Econ Benel r 
$40 1 1  I00 

SO so 

so- so a- so 
- 

so SO 



Pnvste Elecmaty Support PmjeU Nepal Expon of Pomr S mula! on Mooel INEPSIM 

MODEL INPUTS 
- -- - - - -- -- - - -- -- - -- - - 

u i  -- - - 

!!@@Irnwt~on Data Inv 
- - -- -- - -- - - - - - - -- (T- 1899 U S )  - - ---- 

- INDIA PER CROP RESULTS - - - - - -- lmpmvement  of h s b n g  or Development of New irngabon ~ r e . ~  
Water lnltlnl Capital Annual Annual Total W '  Total Capltal Total Annual Ann a1 

olsvln Scheme Hsdpms Hedsms Rsqu~mmsnt lmpmvemsnt AMbonal OhM Dffemnbal Banefit p r  Cmp lmpmvement Ambonal O~flerenl a1 
(OTsl parC_mp_ OSM Ewn Beneft 

81 W $9 WO 1225 $2 700 

EXAMPLE WK4 
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Acres/USAID P r l v a t e  E l e c t r l c l t y  S u p p o r t  P r o ] e c t  Nepa -  E v p o r  c Powe- S T, - '+-2- - 

- -- - -  - - - - -  - -  

P r 9 e c t  Example P r o @ !  - -  - _ -_ 
BASE CASE Average hydrology 90% power export at 7 00 
W k W h  startlng f i n  export pnce 5% HMGN revenue share 
14% VAT 5% Export Tax 25% corporate tax after 15 years 

Scenarlo Descnpttatotal handover after 25 full years of operation - 
Proposal Number 1 ~ x 1  Scenano Number -- - I 
Developer I Nepal Power International - - - -- - - - -- 

-- -- -- - . -. . . - 
Calculabon of Project Real Econom~c Rate of Return 

( costs and benefts excluding taxes and transfers ln constant 1999 US$) 
Total Neoal Total 

Operation 
Year - -- 

15 
14 
13 
12 
11 
10 
9 
8 
7 

-6 
5 

-4 
3 
2 
1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 - - 

Calendar 
Year 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
201 3 
2014 
2015 
2016 
2017 
2018 
201 9 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 
2051 
2052 
2053 

- 2054 

EXAMPLE WK4 

Cap~tal 
costs -- 

Power 
Benefits 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

92 21 1 
156 524 
158 030 
159 558 
161 107 
162 679 
164 273 
165 891 
167 531 
169 196 
170 885 
172 598 
174 337 
176 101 
177 891 
179 707 
181 550 
183 421 
185 319 
187 246 
189 202 
191 187 
193 202 
195 247 
197 324 
199 431 
201 571 
203 744 
205 949 
208 189 
210 463 
212 772 
215 116 
217 497 
219 915 
222 370 
224 864 
227 397 ' 
229 969 
232 581 
235 235 
237 931 
240 669 
243 450 
246 276 
249 147 
252 063 
255 026 
258 036 
261 095 

totii  IS 
Benefits -- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

(3 000) 
2 644 
3 422 
3 488 
3 556 
3 625 
3 697 
3 768 
3 841 
3 916 
3 992 
4 069 
4 147 
4 228 
4 310 
4 393 
4 478 
4 564 
4 652 
4 742 
4 834 
4 927 
5 021 
5 117 
5 215 
5 316 
5 417 
5 521 
5 626 
5 734 
5 843 
5 954 
6 067 
6 182, 
63001 
6419: 
6 540 
6 663 
6 788 
6 902 
7 032 
7 163 
7 297 
7 433 
7 572 
7 713 
7 856 
8 001 
8 149 
8 299 

(64,9282 _ 264 203 8 431 207,726 1 
anornrc Rate ofRefum = 

- - 
11 . 4 Bm/ 

Net 
Benefits 

0 
0 
0 
0 
0 
0 
0 
0 
0 

(94 676 
(1 33 712 
(1 74 272 
(216 400) 
(181 31211 
(15 319) 
146 865 
148 903 
150 246 
151 608 
152 987, 
154 3871 
155 804 
157 241 1 

158 697' 
160 1741 
161 670: 
163 187 
164 726 
166 286 
167 868 
169 471 
171 097 
172 745 
174 417 
176 114 
177 8331 
179 577' 
181 34511 
183 1391 
184 96011 
166 622 ' 
168 090 
169 57811 
171 085 
172612/1 
174 157 
175 724 
177 310 
178 918 
180 547 
182 196 / 
185 562, 
187 26511 
189 004 
190 7661 
192 551 
194 36011 
196 194'1 
198 052 1 
199 936 1, 
201 844'1 
203 779 
205 739 1 



Nepal Export 01 Pow S m laHo M d 1 (NEPSIM) 

Project E mple Proled 

BASE CASE A c ag hyd ologl 901 power export at 7 00 cWkWh 1 rtl g 
f me- rtp c 5 /  HMGNrevenueshare 14/ VAT 5 /  Eq rtT x 256  

Scenario DeSCriPllotcomora~e tax aner 15 years tola1 ha do ran 25 tun wars of o b n 

Deieloper Nepal Power lnlernab nal 

Developers Cash Flow 

Tdal 
Ope bng 
Revenue 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

:I 
0 

97 106 
168 223 
173 312 
178 563 
183 911 
189 572 
195 342 
201 298 
207 444 
213 788 
220 336 
227 095 
234 072 
241 275 
248 712 
256 390 I 
264 317 
272 502 
280 955 
289683 
298 698 1 
308 005 
317619' 
327 549 
337 805 
348 400 

I 

I 

I 

I 

I 
I 
I 

I 

I 

1 

- _ 5  

bdly I Mortgage 
Wement 1~e&traboq ~ c e  

I 

Import SalesVAT 
DUBS Tar 

Export 
Tax 

0 
0 

: 1 

(4 612 
(8 336 
(8 588 
(8 848 I 
(9 116 
(9 394 
(9 679 
(9 975 

(10279) 
(lo 5941 
(10 9181 

(12 324 
(12 705 
(13 098 
(13 504 
(13 922 
(14 355 
(14 602 
(15 263 
(15 740 
(16 232 
(16 741 
(17 266 

0 
0 
0 
0 

Expend~tures 
Re nu Local 
Sharmg Taxes I 

Wheelcng Whc lng 1 
Nep I BO dcr 1 

I 
I I 

1 

(65 (871 
(114 (1 511 
(117 (1 556 
(121 (1 603 
(124 (1 652 
(121 (1 702 
(132 (1 753 
(136 (1 806 
(140 ( I  860 
(144 (1917 
(148 (1 975 
(153 (2034 
(158 (2 0% 
(162 (2159 
(167 (2224 
(172 (2 291 
(178 (2360 
(183 (2432 
(188 (2 505 
(194 (2561 
(200 (2 659 
(206 (2 739 
(212 (2822 
(219 (2 907 
(225 (2 995 
(232 (3 085 

Debt I 

sccdce 1 

I 
(81 713 
(81 713 
(81 713 

i 
(81 713 
(81 713 
(81 713 
(81 713 
(81 713 
(58 660 
(58 660 
(58 660 
(58 660 
(22 351 
(22 3511 
(22 3511 

0 
0 
0 
0 
0 

&f~rc 
Tax 

G Is 
Pre tar I 
Pr 13 I 

:I 
0 1 

H i  
:I 

(16 503 
(25 249 
(34 339 
(43 762 
(35 726 
65 130 
50 599 
54 838 
59211 
63 725 
68 383 
73 102 
78 1% 
83 281 

111626 
117091 
122 733 
128 561 
170 890 
177 107 
172 630 
201 691 
208 614 
215 757 
223 128 
230 736 
238 591 
246 701 
255 075 
263 725 
272 659 

0 
0 
0 
0 
0 
0 

1 

HMGN 1 
DMdende 1 

!I :I 
0 
0 
0 
0 
0 
0 
0 
0 

(2 326 
(1 807 
(1 951 
(2 115 
(2 276 
(2 442 
(2 614 
(2 791 
(2 974 
(3 987 
(4 182 
(4 363 
(4 591 
(6 103 
(6 325 
(4 624 
(5 402 
(5 588 
(5 779 
(5 977 
(6 180 
(6 391 
(6 606 
(6 832 
(7 064 
(7 303 

0 
0 
0 

0 0 
D I p R al Retu, 

De elope Nomlnal Relv n 

0 ( 
:I 
:I i l 
it 
:' 
0 
0 
0 
0 
0 

c trn 
Im 

Developel 
Net 



AcreslUSAlD Pnvale Elecinciiy Support Pmjecl 

Project Example Pmject 

BASE CASE Average hydmlogy 90, power export al 7 W j 
l cisikWh slarling lirm exporipnut 5% HMGN revenue Shan, 1 

14 h VAT 5% Expoa Tax 25/ wrporale lax alter 15 years total 
Scenario Description handover alter 25 full p a n  of operabon 

j ProiÏkal Number ~ x l  IScenarlo Number 
Developer - Nepal Power Inlemgional 

/ 
Loan Amortlzation 

Number Item 

I tlcurrency 

li 2 S~currency 

Il 
US S Equiv 

1 Amortizaiion ' 
3 Slcurrency 

1 U S S E ~ ~ V  
1 Amoriizallon 

Loan Arnortizatian 
(41 debl service figures m ihouzands I for-grremn 

Year 
2&5_ ' 

1 DOl 

1 

1 001 

1 

1wI 
I 

100 

l 
l o o i  

100, 

I 

l 0 0 j  

~3 

Nepal E port of Power Simulai on Model (NEPSIMI 



Proiect E ample P I I 

BASE CASE A g hyd 1 gy 90% p w p ri 1700 
clrikWh $tait1 8 i m port p 5% HMGN sv h 
14%VAT 5%ExponTa 25%co p I 1 n 15y 

Scenano Descriptiodtotai ha do a ane 25 f II yea s of opsralion 
Proposal  Number  xi Scenano Number 1 
Developer N P I P W  II I I 

Govament  Net Revenues from Hydroelectric Project  

HMON DIRECT NET REVENUES FROM HYDROELECTRIC PROJECT 
leIl alues ln th0 sa ds of conrtanl 1999 USSI 

El& ly HM50 AMON Corparate N p l  M d g g a  
Cale dar Ryalt es FreePowe rd n 1 om E porf R R g $1 alIo 

v c p a n y  E a g y  Ttal V I  g t y  Tax Tax Sharng Fec 
1 1990 1 \ 
l 1991 

1992 
I 1993 1 

1994 
1 

1' 1995 1 
1988 1 
1997 

Sale 
T 

1rt2 r Ï 
i art t d oi 
Bensfnr 1 Omarship 



AcreslUSAlD Prlvate Electr~c~ly Support Project Nepal Export of Power S~rnulat~on Model (NEPSIM 

- -- - 
P r s  - West Seb - -- - - 

BASE CASE SMEC costs 100% power export at 7 3 
ctsiMWh ave starting price 10% Export Tax 25 year total 

Scenano Descr~ptra handover w~th ~llustrative dls benefds - -  
Proposal Number wS1 - - -- 1 Scenar~o Number 
Developer Snowy Mounta~ns Eng~neer~ng Corporatcon (SMEC) 

Share of Net Benefe 
(all values In thousands of constant 1999 US$) 

HMGN Developer India 
Calendar Total Net after tax d h  net 

Year Benefits prof& benefit share Totals 
1990 0 0 

- 
01 

1991 0 0 0 
1992 0 0 0 
1993 0 0 0 
1994 0 0 0 

, 1995 0 0 0 
1996 0 0 0 
1997 0 0 0 I 
1998 0 0 0 11 
1999 (2 578) (15 8621 0 (18 440 
2000 3 633 (23 793) 
2001 4 844 (31 724) 0 (26 880) 
2002 6 055 (39655) 0 (33 600) 
2003 4 844 (31 724) 0 (26 88011 
2004 29 818 54675 0 84 493,) 
2005 34 901 41 644 2 947 79492 
2006 35 923 44247 3699 83 869 
2007 36 239 46 839 3 741 86 81811 
2008 36 561 49421 3783 89765,' 
2009 36 890 51 994 3 826 92 710 1 
2010 37 226 54559 3871 9565611 
2011 37567 57117 3917 9860111 
2012 37915 59669 3964 10154811 
2013 38868 78410 4012 121 29011 
2014 39216 80635 4062 123913,l 
2015 39570 82864 4113 12654711 
2016 39 930 85097 4 165 129 192' 
2017 41 169 110897 4218 156284 1 

2018 41526 112678 4273 1584761 
2019 75605 80757 4 329 160691 
2020 80214 92502 4 387 177 103 
2021 80 841 93 801 4 446 179 0881, 
2022 81487 95110 4506 181103,1 
2023 82 151 96 431 4 568 183 15011 
2024 82 834 97764 4 632 185 229 / 
2025 83 533 99 110 4 697 187 340 
2026 84 251 100 469 4 763 189 4831 
2027 84 986 101 843 4 832 191 6601 
2028 85738 103 232 4 901 193871 
2029 86 508 104 636 4 973 196 117~1 
2030 194 611 0 5046 1996571 
2031 196 760 0 5 121 201 880'1 
2032 198 937 0 5197 20413511 
2033 201 146 0 5 275 206 421 
2034 203 384 0 5 356 20873g11 
2035 205652 0 5 438 211 090' 
2036 207 952 0 5 521 
2037 210284 
2038 212648' 5695 218343 , 2039 215 044 0 5784' 2208291 
2040 217 474 
2041 219 936 
2042 222 433 0 6 086 228499 / 
2043 224 951 0 6164 231115 
2044 227 518 0 6 264 233 78211 
2045 230 120 0 6 366 236 4861/ 
2046 232 758 0 6471 239 2291 
2047 235432 0 6 578 24201011 
2048 238 144 0 6687 244 831// 
2049 240 893 0 6799 247 692 
2050 243 681 0 6 913 25059411 
2051 246 507 0 7 029 253 53611 
2052 249 373 0 7 148 256 521 

1 2053 252278 0 7270' 25954811 
2054 255 224 - - - - - - -- - -- - -- 0 - 7 394 262,618i/ 
NPV _ 33 9 7 9  26-z -r&$W / 

%-m~re--- 55%- - -- - -- - - 
- - 3% - 41O&-= _= lOoo/, 

EXAMPLE WK4 



AcreslUSAlD Prlvate Electrlc~ty Support Project Nepal Export of Power S~rnulat~on Model (NEPSIM) 

--- - - -- - -  - --  

project - - --- Example Project -- - - - 

BASE CASE -Average hydrology 90% power export at 7 00 cts/kWh startlng 
firm export price 5% HMGN revenue share 14% VAT 5% Export Tax 25% 

Scenarlo Descrlptlon corporate tax after 15 years total handover after 25 full year~of operat~on 
~ r o ~ o s a l  Number - -- - -- EX1 - - - - - Scenarlo Number --- --- I 

Developer - - 
Nepal Power lnternatlonal -- 

Downstream Benefits - lrrlgatron Summary 

-- -- -- -- - -- - 

- - - lrr~aat~on l n ~ u t s  ____ - -- - 
- -- - --- - 

Based on ~ e h b l l l t ~ l a d o r  - o f75%va i l ab l e  - 3 of 4 Years) - -  

Exlstlng Dry weather -- Base - - Flow ----- (cms) - -- - ---- --- 
~ r o j e c t ~ r y  Weather Base Flow (ems) - _ - - -- -- - - - 

Addltronal lrrlgat~on Flow -- Available (cms) - 

---- - - - - - - - 

Start Year of ~ r i e c t ~ p & a t ~ o n  _ -- 2005 - -- - - - 
Project Life (years) - - - -- -- - - - -- - -- --- -- - - - - -- - - 50 
Annual ~scdatlon of lrrlgat~on Benefits (%) - - - - --- -- ---- - - - - -- - -- - -- - - - - -- - - - 2 0% 
Annual Escalation of O&M Costs - - (%) - - -- - - - - - -- - - - - - - - -- - 5 0% 
% of lnd~a Irrrgatlon Benefits to Nepal - - - - - - - - -- 

50 0% - - - - - - 

- - - - - - -- -- 
-- - --- - - - -- - -- -- -- - - --- - - -- -- - - 

Comblned lrr~gat~on Annual Summary for Nepal 
Comblnatlon of Nepal and Nepal's share of Ind~a's downstream benefits 

vho~nds  1999 __ _ US$§ -- - -- - 
- - - - - - - -- - -- - - -- - - - - - - -- -- 

Total Dry weather BaseFiow~cms) - -  - - - - - --- -- I - 201 
Hectares of lrr~gatron lmp~ovement - - - - - - -- - - - - - -- - 4000 0 
Hectares of New lrr~gation 

- - - - - -- - -- - - - - - I loo 0 
lnit~al Capital investment - - - - - - - - - - - - $3 000 
Annual add~tional O&M costs - - - - - - - - - - - - - $40 
Estimated Gross Annual Benefits - - -  $329O 
Note Cornblned includes no costs and specified %pf benefits for I n d ~  
- -  - - - -- - ---- -- - - - -- - - - - - - - -- - 

- - --- - - - -  -- - A  

- -- - - -- -- - - - 
Nepal Irr~aatlon Annual Summary 

(Thousands 1999 US$) f 

- - - - - - - - - --- - - - -- 

Total Dry Weather Base now (crnsi- - - -  - -- *- 
40 1 

Hectares of lrrlgat~on Improvement 0 0' 
Hectares of New lrr~gatlon - - - -- -- - 200 0 
ln~tlal ~ a p ~ t d  investment - - $3 0001 
Annual add~tional O&M costs - - - - - - --- L - - - -- -334, 
Est~rnated Gross Annual ~enefits - - - - - - - -- - - -- -- - $731 

- -- -- - -- - - - -- - -- --- - - -- - - - - - - - - - - - -- - - - -- - --- - -- - - -- - 
lnd~a lrr~aat~on Annual Summary 1 1  

Qhousands 1999 US@ I 
-- - -- - - - - - -- -- - --- -- -- - - - - -- 

Total Dry Weather Base Row (cms) - - - -  - - - -  -- - - -  - - 161; 
Hectares of lrrrgation Improvement - - - 

7 -  

Hectares of New lrrlgatron - - 

- - 5  
- 4000 0 1  - - 900 0 

Initial Capltal Investment - - - - - - $17 - 0001' - 

ln~tlal Capltal Investment - -- 

Estimated Gross Annual ~ene f i s  
Note All dollar values 100O9(97 US$1 

- - - 
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AcreslUSAlD Pr~vate Electrrcrty Support Project Nepal Export of Power S~rnulat~on Model (NEPSIM) 

- - - - - - - - - - -- -- - - - -- - 
Project - Example Project -- -,.-- .. "- ." "- --m - 9 7  "-,a" ,, vr u 

HMGN revenue share 14% VAT 5% Export Tax 25% corporate tax after 15 years total handover 
Scenar~o &scr~pt~on after 25 full years of operation - - - - 

'Scenar~o Number--- Pro?!?sal Nl!mber =? - 1 
Developer -- Nepal Power lnternat~onal 

- -- 
1 Downstream Benef~ts - Irrigation Summary 

- -- (Thousands 1999 Us$) 
Year Nepal lndra Total Nepal 

EXAMPLE WK4 



Acres/USAID Pnvate Electnaty Support Prqect Nepal Export of Power Sirnulat~on Mooel (NEPSIMI 

- - - - - -- - - -- 
Praleect - Example Project - -  - - 

BASE CASE Average hydrology 90% power export at 7 00 cts/kWh start~ng firm 
export pnce 5% HMGN revenue share 14% VAT 5% Export Tax 25% corporate 

Scenario Descr~tion tax after 15 years total handover after 25 full years of operat~on 
Proposal Number EX1 Scenario Number - -- - --- 1 

Developer 
- -- INepaI Power Internattonal - - - - 

Downstream Benfits - Fiood Management Summary 
-- -- 

Flood ~re~-- 
- -- - 

(Thousands 1999 US$) - 

Wtthout Project Development Project ~ r o j e c ~  
~ l o o b - -  Flood Flood Flood Percent of Flood F l d  

Return Penod Peak Q Durat~on Damages Flood Damages Storage Attenuat~on 
(years) (ms) - (days) Est~mate In Nepal (mcm) - (ems) 

- 50 8 000 2 20 000 20% 115 1331 - - - - - -- - - - 
-- 2 25 000 20% 1 1 5  - - 10 000- _ - - - - --_ -- - ___ _ loo- r 1331 

-- - 200 12 000 2 32 500 20% 115 1331 - -- - - -- 
- 5 0 0 ~  - _ -  -- - - 14 000 3 40 000 20% 115 - _ 887 

1000 18 000 3 80 000 20% - -- -- 887 115 _ - 
20 000 3 100 000 115 887 _ 2000- -- - -__ 20% -- -- 

-- I0000 26 000 3 120 000 115 887 - -- --- - - - - - -- - - 20% -- 

Nepal lnd~a Total Nepal 
Year Flood Flood Flood 

of Benefits Benefits Benef~ts 
- 9ms!!m--(Thousan!_- 1999- -L!sL - - A  

2005 $132 - - _ _ 2 3 , - -  ---_---- $99 
2006 - $34 ---- $134 $101 

$34 $136 - 2007- -- 

2009 
$138 3; - - %E-- =- - - 

-- -- - -- - $141 $1051; $35- - - - - -- 
2010 _ - - --- $36 - $143 - - -- - -- 
201 I $36 $145 

EXAMPLE WK4 



AcresNSAlD Pnvate Electndy Support Project Nepal Export of Power Slmulabon Model lNEPSlM 

- -- 
Project 1Example ~ r q e c t  - - - - - - - - 

BASE CASE Average hydrology 90% power export at 7 00 ctskWh startmg 
firm export pnce 5% HMGN revenue share 14% VAT 5% Expart Tax 25 h 

Scenar~o Descr~pt~on - corporate tax after 15 years total handover after 25 full years Of operabon 
Proposal Number mi I S ~ O  Number - - - - 1 
Developer Nepal Power International 

NEPAL EXPORT OF POWER SIMULATION MODEL (NEPSIM) 
Sensitwily Anahrsis 

lmpact of changing an input on a specific output 
(% change fnnn the Base Case assumng evecythmg else remains unchanged) 

- %change D e v e l o p e r  
Input Variables Degree of HMGN Return on 

- -- VanaUon NetBenefits Equity _ 
- Base Case - -- - 362.979 2 5 7 r  - 
Pmject Variables 

Energy 7 4% 28 1% 

7 4% 23 1% 

Project Capltal and O I M  Costs -- --- 11% 21 8% 

I 12% 30 7% 
Project Implementation Delay 1 year 9 1% 25 7% 

5 years 37 9% 25 7% 

1 o years -61 4% 257A 

Transfer of ownership (fmm 25 years to ) 25 0 0% 25 7% 

I -60% 25 7% 

EXAMPLE WK4 

- - -  - -  - - - -- - - - - 
Tax Variables 

HMGN total taxes and charges 

Corporate Tax hollday ( years) 

Water Royalties 

Capaaty charge 

Energy charge 

- - -  
Downstream ~ e n e f i g -  - 

Nepal Downstream Benefits 

HMGN Share of lndlan Downstream Benefits 

Nepal and HMGN Share of lndlan DIS B -- - - - -- 
Flnanclal variables 

Average Cost of Debt 

NPV D~swunt Rate (from 10% lo ) 

mthout 1 0% 25 7% 

mthout -4 8% 1, 257% 

mthoul 5 8% - -  - -  - -- ----- -- - 257A 
- P I  

I, 
31 3% 

- -- 
25 7% - -- -- - -- - - - --- - 

Electnclty Tanff Variables I 

Nepal Average Power Pnw 1 2% 3 50% 

Nepal Tanff (Base escalation changed by ) I 

Export Average Power Pnce 

(Pald m U S )  

Export Tanff (Base escalation changed by ) L o % -  1 9 O h  

(Pa~d In IRs) 
- -- - 

10% -66h 

Impact of aThange In H%N  axes sand c h a r g e s -  -- 

I 

I =  50% , 
1 85% 

- 59% 

84% 1 
20% 8 4% I 

Export Tanff (Base escalation changed by ) 

(Pa~d ln US$) 

Export Average Power Pnce 
I 

(Pald ~n IRs) 

Develooer Return 

15% , I 198% - 
15% 12 5% 

I 
200% - 5 7% 

20056 57% ' 

+20 A Taxes and Charges mU1 Tanffs unchanged 24 3% 

20 : Taxes and Charges mth Tanffs unchanged n 1% 

First Year Averaae Tanff tc/lcwh) 

Base Case - 8 4  

+20% Taxes and Charges mth Developer Retun on Equlty unchanged 8 6 

20% Taxes and Charges mth Developer Retun on Equlty unchanged 8 1 



AcresIUSAID Private Electricity Support Project Nepal Export of Power Simulation Model (NEPSIM 

-- - -- 
Project --- --- Example PEP?- - - -- 

BASE CASE -Average hydrology 90% power export at 7 00 
cts/kWh starting firm export price 5% HMGN revenue share 
14% VAT 5% Export Tax 25% corporate tax after 15 years 

ScenarroD~scr~pt~ontotal handover after 25 full years of operation 
ProposalNumber Ex1 Scenar~o Number -- 1 
Developer --- Nepal Power lnternat~onal 

-- 
ELECTRICITY ROYALTY GROWTH PAlTERN I 

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 
Year 

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 
Year 

EXAMPLE WK4 



AcresIUSAID Pnvate Electnuty Support Project Nepal Export of Power S~rnulat~on Model (NEPSIM) 

- ------ 
Example Project ProLect - - - - - - - 

BASE CASE Average hydrology 90% power export at 7 00 
cts/kWh starbng firm export pnce 5% HMGN revenue share 
14% VAT 5% Exoort Tax 25% wmorate tax after 15 vears 

Scenano  Descr~pt iontotal  handover after 25 full years of ope ra t~o~  .. . 
Proposa l  Number -Ex!-. . - ~ S c e n a r ~ o  Number 1 
Developer Nepal Power lntematlonal 

IGOMRNMENT REMNUES PATTERN 
Pnor t o  Ownersh~p Transfer 

I Free Power 

62 Corporate Tax 

I lnmme Tax 

!a8 Import dutles 

0 
1999 2001 2W3 2005 2007 2W9 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 

Year 

(3 8%) Equlty returns 
---"-I - 

EXAMPLE WK4 



AcresIUSAID Prtvate Electnc~ty Support Project Nepal Export of Power S~rnulatton Model (NEPSIM) 

- --  - -- 
BASE CASE -Average hydrology 90% power export at 7 00 ctslkWh 

istarttng firm export price 5% HMGN revenue share 14% VAT 5% 
Export Tax 25% corporate tax after 15 Years total handover after 25 

Scen_al~o Descr~pt~on lfuli years of operation 
Proposal Number Ex1 IScenarto Number I 
Developer -- -- Nepal Power Internattonal 

HMGN Net Benef~ts from Project as % of the Projected Trade Defic~t I 

1999 2004 2009 2014 2019 2024 2029 2034 2039 2044 2049 2054 
Year I 

-- - - - -  - - -- - 

- Loss of HMGN PW of Total Benefits caused by delay 

Present Worth of Delayed Downstream Benefits 

0 2 4 6 B 
Number of Years of Delay 

EXAMPLE WK4 



The Export of Power from Nepal - 
Evaluat~on of Opportunrtres 

Typ~cal Project Taxation Assumpt~ons 
As NEPSIM Input Assumpt~ons 

CAPITAL COSTS (showng effecbve Tax % of project caprtal cost) 

OPERATING COST (showng effectwe Tax % of project operatrng cost) 

Tax 
Category 

Werghtlng 

Personal Income Tax 

Customs and Import Dutres 

Sales Tax or VAT 

Local Taxes 

Note Assume that O&M costs are 1 5%/year of project caprtal costs 

Rate Labour I Equlpmt & Mater~als I Consumable Matls 
% Forergn I Local ] Fore~gn [ Local I Fore~gn I Local Totals 

I I I I I I I 

OPERATING REVENUES 
1-1 Rate I Tax 11 

Total I] 

Hol~day 

I ) ~ o r ~ o r a t e  Income Tax 

Export TaxlSales Tax 

Notes Corporate Income Tax appl~ed to Developer Net Proft Before Tax 
Export Tax or Sales Tax applred to Export Prlce 

Acres/USAID Pr~vate Electncrty Project C-I 



The Exporf of Power from Nepal - 
Evaluatron of Opporfunrf~es 

1 Agreement between HMGN and GO1 Concemg the Electnc Power Trade, February 1996 

2 Amended and Restated Project Agreement, The Khlrnti I Hydropower Project, January 1996 

3 Discussion of Internabonal Water Treaties wth Application to Nepal's Institutional Development, WECS, 
March 1997 

4 Indla Country Economc Memorandum, Recent Economc Developments Achievements and Challenges, 
World Bank, May 1995 

5 Karnab (Chlsipam) Multipurpose Project Feasibility Study, Mam Report, Hrmalayan Power Consultants, 
December 1989 

6 Legal Issues Related to Nepal's Use of International Watercourses, WECS, March 1997 

7 M d u m  Hydropower Study Project, Phase 1 Flne Screemg and Ranlung Report, Draft Man Report, NEA 
and CIWEC, December 1996 

8 Methodologcal Approach to the Evaluabon of Benefits from Multipurpose Water Resources Development 
Projects, WECS, Apnl 1993 

9 Nepal Fiscal Restructunng and Pubhc Resource Management m the Nmeties, Volume I, World Bank, March 
1994 

10 Nepal Power Development Fund, Recommendations and Gudelmes for Fund Implementation, Acres 
Internabonal, July 1997 

11 Nepalese Legal Provisions on Hydro-power Development, EDC, 1996 

12 Notes on Power Export Pnclng from Nepal to Inha, WECS, March 1996 

13 Onssa Power Sector Restructunng Project World Bank Staff Appra~sal Report, Apnl 1996 

14 Pancheshwar Multipurpose Project Detalled Project Report, Executive summary, EDC, November 1995 

15 Phase 1 Flne Screerung and Ranlung Report, Volume 1 of 6, Medlum Hydropower Study Project, Draft 
Main Report, NEA and CIWEC, December 1996 

16 Presentation to HMG Power Imporflxport Task Force, WECS, November 1990 

17 Pnvate Power Investment Buyback Model Descnption and Test Applications, WECS, June 1993 
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The Export of Power from Nepal - 
Evaluation of Opportunities 

I 
18 Pnvate Power Project Development Fmancial Documentation, Acres International, August 1996 

19 Proposed Draft Treaty on the Pancheshwar Development Authority, Muustry of Water Resources, 
December 1990 I 

20 Request for Proposals for 402 MW Arun-I11 Hydroelectnc Project on Bmld, Own, Operate and Transfer 
(BOOT) Basis, Draft, Acres International, Apnl 1997 I 

2 1 Review of Insbtubonal and Regulatory Arrangements for Pnvate Investment m Nepal's Power Sector, Acres 
Internabonal Corporation, September 1995 I 

22 b s k  Allocation and Mitigation for Pnvate Sector Fmanclng of Hydroelectnc Projects m Nepal, Draft 
Report, Acres International, August 1996 

23 Strengthemg EDC 's Capacity for Envlronrnent Review and Management of Power Sector Projects, Acres 
m 

International, Apnl 1996 

24 System P l m n g  Stules and Investment Program, NEA P l m g  Dlrectorate, Apnl 1996 

25 The Eighth Plan (1992-1997), HMGN National P l m g  Comrmssion, July 1992 I 
26 The Fmancmg Capability of Indlan Institutions to Provlde Alternatives to Sovereign Guarantees, Hagler 

Bailly Consultmg, Inc , December 1995 

27 Treaty Between HMGN and GO1 Concernmg the Integrated Development of the Mahakali kver  Includmg 
Sarada Barrage, Tankapur Barrage and Pancheshwar Project 
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