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* I 
! Welcome to the Workshop on Unbundling F&A Functions at 

4 I NEPA. 
I 
I 
I Strengthening the Business Units will be key to  the successful 

g, restructuring of NEPA. As the restructuring progresses, we expect the 
business units to  take greater responsibility for their performance. The 

r* 
F&A Groups at the business unit level have a critical role to  play in  this 
important company initiative. 

w I hope that the participants at the Workshop will take away a better 
I understanding of the unbundling process and their role in its success. 

d 

ENGR. J. ~ A K O J U  
MANAGING DIRECTOR 



AGENDA 
WORKSHOP O N  UNBUNDLING F&A FUNCTIONS TO M E  BUSINESS UNIT LEVEL 

SHERATON HOTEL, ABUJA 
9" NOVEMBER, 2000, l .OOP.M TO 5 . 3 0 P M  

OBJECTIVE 

The objectives of the workshop are: 

1) Discuss new Finance & Accounts functions required at  the business unit 
level to support the functional unbundling of National Electric Power 
Authority (NEPA). The business units are defined as: 

Distribution and Marketing Zones 
Transmission Sector as a whole 
Generation Regions 

2 )  Present a suggested framework for financial unbundling and transfer 
pricing for a busiiiess unit 

AGENDA 

TIME TOPIC P R E S L W R  
13.00 - 13.15 . Introduction i .Ah. S. Mai~ida. NEP.4 
13.15 - 13.45 ; Overview Tom Sim-son. Xesant 
13.45 - 14.15 : S e x  F&.4 functions at Business Units 

=. Overview Jonathac Fcord. 
: = Vietnam case srrldy Nexant 

14.15 - 14.30 : Snack Break 
!4.30 - 15.15 : Nesv F&A Functions at Business Units 

: (c3ctlnued) 
: =. Demand Forecasting 
! i = Financial Planning I Jim Guy, Nexant 

I 3 Preparing Financial Statements I . .  
i = Fmanclal Management 

i5.15 - 16.00 ' yew F&A Functions Business Units 1 icoctlnued) 
1 =, Determining Cost-of-Service 
I = Evaluating Capital Projects / Tom Simpson, Nexant 

! / =. Corporate Guidelines for Project I 

i Evaluation 
/ --- Capital Budgeting 

! 
16.00 - 17.00 1 Overview of Pilot Study for 

i 
Anand Subbiah, 

i Unbundling and Transfer Pricing Nexant 
' 17.00 - 18.00 i Quescion and Answer ;All  

18.00 - 18.10 : Summay and Closing J. 0. Adebayo. h2P-q 
15.30 i DLczer c 



Unbundling the Finance and 1 
Accounts Sector of NEPA I 

Overview 

Overview of Presentation 
1.111111111111.1,#1....,~r~.~~.*,.~~.m.',....,.~~o~~......~~~~~.~~*....,.~~~,..,,..,,......,,.m 

m Restructuring of the  Power Sector 
m Restructuring NEPA into Business Units 

Business Unit F&A Functions: Today and Future 
m Key Transition Issues 

Cost Accounting 
m Organization of F&A 
s Capital budgeting 
m Financial planning 

Revenues and transfer pricing 
Next Steps for Unbundling F&A 



I Model for  NEPA 
/ Organization Structure 

/ Market Model for Power 
/ Sector Privatization 



New Institutions for 
Privatization .. 11111.1111.11.111,,,.~,...,...,.,.,.,~..~~~.~~.,,,,,.,~~~~...,,,..,,,,,,~~~.~~,,,,,.,.,,,,, 

= Rest ruc tured NEPA 
s Pre-privatization: Semi-Autonomous Business Units 

Post-privatization: Transco, Discos and Gencos 
B Privat izat ion Agency  

Pol icy-set t ing B o d y  (EPIC, Min is t ry)  
= Regu la to ry  B o d y  
B P o w e r  P rocu remen t  Agency  ( in te r im)  
B NEPA Corpora te  P lann ing  a n d  S t ra tegy  G r o u p  

Corporate Planning and 
Strategy Group a t  H Q  

1 €can ~na<.,s,s : ' I Tan,,, / 1 m.nmwwr j 1 system i 
i and Forecasts . , i m d  Planning Plann#np ! 

Ealc %~c:c?I =$IYie S m d i  . w . c r  . S....:e;,: rc;*.:7icr.Car.73 :.* .a=:- :.an ~ m C ~ e - 3 :  z- 
ic-iuaie :il'?err :.an! .3cz;e! Z?? .L%S a.!:a!:. :: .-e .re a;x:a:a- . i l r m c  'TreEa.i.z~aR1 &-.-dlyS.I . !,11S ;erg-, 2s3 q; t-?:a:- 

i a r v  ara,y.r 2°C c e * q  . ;r sys:en s!,eh-.-** -; 

S i , m l ~ a i  a.-aiYlo a?< ;lamre S1ED e e l x i : m  Vsiesl . sys:cm 3ar.t-j . awr: eiecCka,:cr '=Î ; 

. ~ m ~ a c :  ana.rrer s NCSS:;~:.G -2 :P?I . N&;EIYG, n n  !G* i.:; err . . L U l i ?  *:n ;;"eT?r; a- 
tiiXl!7 



Business Units .. 1111.1..1.11111.1.,,,,,,,,t,...~~~..~.~S~~~~~~.~~~,......,.,,..,..,,,,~~,,.,,,,,,.,,,..,.,... 

m Definitions 
= Operating unit - a cost center subject to  

headquarters administrative controls 
1 Business unit - a semi-autonomous profit 

center with formalized relations with other 
units 

m During the transition to  restructuring and 
privatization, NEPA may create business units 
1 Generation Regions or  Plants 
1 National Grid (Transmission and Dispatch) 
1 Distribution and Marketing Zones . 

:iExL!7 

Establishing Business Units .. 111.......,,,,111.,,,,,,,,,,.,.,,.,.,..,,~,,.~~,,#~,..,,,,~.,.,,.,,,,,,,,.,,,.,,.*,,,,,,,.,,* 

Decentralizing for  operational 
efficiency 
New functions required a t  BU level 

8 Transfer pricing 
BU Incentive Mechanisms for: 
D Cost efficiency 

Customer service 
D Safety and environment 

. 
:iEx(?N: 



I Business Unit F&A Functions 
/ Today versus Future .... 111111.11111111~~t . .S. , , , , ,~~~,t , , , , , .~ , . , ' .~~~, , , ,~ . , , , . .  ,,,, a ,,,, . ,,,,,,,,,,,,,,,,, ' ,,,, 

T_adav Coroar3te/pnvate 
m Cost Accounttng Cost Accounting ' 

Expense audgettng Expense Budgettng 
Limited Cap~tal Budgeting Capital Budgeting ' 

m Consolidate Trral aalances Consolidate iraal Balances . Revenue AcCounDng = 
m Demand iorecastlng ' . Financial Plannlng ' . Financing 

Financ;al 3egoKing - 
Treasur, 

= Limlred Cash Management Cash X a r a ~ e m e c t  
= Casn Zeceiot Accounting Casn Reco:>t Accnr;n:!ng 
m in:ernai Audit internai Auci: 

. - rs-crlons rsculnng ne;v xcc?sscs rc  j e  inpie.?enteg s: .- ~ . . e  :usiness ""4: !we1 during :rar;s;i:an :o unzLnC11ng. 

Key Trans i t ion  I s s u e s  f o r  
Es tab l i sh ing  B u s i n e s s  Uni ts  

1. .111. .s.1.0,1111, , , .~~. .~~~. .a.~. . , , , , . , . , , .~ . . . . .~ . , . .o~~.L. . , .~~~m~,, , . . ,~ .~s, , , , , . . , , ,  

Unbundling costs 
= Capital budgeting 
= Financial planning 
m Revenues and transfer pricing 

Organization of F&A Groups at 
Business Units 



Cost Accounting 
Key Issues 

I = Balance Sheet Allocation to Business 
Units 

Fixed Assets out of overall asset base 
m Liabilities 
n Shared services 

Between Business Units in sane sector 
From BU's in other sectors 
From Administration (Headqcarters) 

Administration costs 
Operating costs 
Fixed assets 

Cost Accounting 
Main Point 

.1.1.1111,.1.,1.111,,,,, ,~~a~~,,,,,,L,,~,.,,.,,~~,........,,...,.,...,..,,,. ,,,,. ,,,,,, ,,,,,,, . 
m Need to develop an allocation 

methodology for all centrally 
accounted costs, assets and 
liabilities. 



Capital Budgeting 
Key Issues 

. ~ 0 1 1 1 1 ~ 1 1 1 1 . 1 . 1 . . . . 0 , , ~ ~ ~ ~ ~ . ~ ~ . ~ , % , ~ . ~ ~ ~ , . , . s ~ ~ . . . . . ~ . . ~ ~ ~ , . ~ ~ . ~ ~ ~ ~ ~ s , , , . . ~ . ~ ~ , , . . , . . m , , , . , ~  

m Development o f  capital spending plan a t  
BU level 

m Economic evaluation of capital and 
expense projects and programs 

m Methodology o f  centralized allocation o f  
overall capital budget (during transition 
to  privatization) 

Prioritization based on BU plans (bottom up) 
Prioritization based on relative marginal cost 
of service by division (G, T & D/M) 

:4Ex3!!7 

Capital Budgeting 
Main Point 

.111..1111.11.11111~~..,,.,,~~~~.~,,.,.,.~~~,,,..,,..,...,,',,,,,~~~,,,,,,,,,,,,,,.,,,.,,,,,,,, 

u Capital budget should be allocated 
to meet corporate mission and 
objectives. 

. 
:iEx3!N: 



( Financial Planning 
Key Issues .. 111.111111811.111~~~8~~.~~.~~~,, , , t . . . . .0.~m.., . . . , . . .B.. . .~. . .0t.0. , . , .~~~~.. .~. . . , . . . . . , , ,~ 

m Optimizing development plans 
= Demand forecasting at  Business Units 
a Least-cost planning 

m Determining financial requirements on a 
forecast basis using financial modeling 
Estimating costs to "run the business" 
and compensate investors ("revenue 
requirements") 
Integration of financial plan with BU 
budget . 

Financial Planning 
Main Point 

1 1 1 . 1 1 1 1 1 1 1 1 1 1 , ~ 1 . 1 ~ ~ , , , ~ ~ ~ ~ ~ O ~ ~ L ~ ~ , , ~ , , ~ ~ , , , , , . ~ ~ , . . O ~ ~ ~ . , . . . . , , ~ t , ~ , . , . ~ , , , ~ , , , , , . , , , . , , , , , , ~  

m Management capability for 
financial planning a t  the business 
unit  level should be strengthened 
to  ensure the success of  
unbundling. 



Revenues and Transfer Pricing 
Key Issues 

.1.....1.1111~11111,,..,~~o~,,,,,,m#..~,,,,~,,..,.....,.~.,.,.,..~~,.#~,.,,,m~,.,,,,,,#,,,,,,,, 

m Methodology for transfer pricing by 
sector (G, T & D/M) 
a Expense component 

Capital component 
Billing determinants 

m Transition t o  cost-based transfer 
pricing 

m Business Unit  Incentive Mechanisms to  
complement transfer pricing . 

*.-Y ,1EfiE!7 

Revenues and Transfer Pricing 
Key Issues 

111.111111111111111,, , , . ,~~~L~~,, , . . ,~~. . , , , , , ,#.m~..~. . , ,~~P., ,B. . ,~aa, , , , , . , , , , , , , , , , , . , . ,~, ,  

m Process for revenue transfers between 
BU's 
a Debit and credit notes 
a Bill determination based on metered 

power flows 
s End-of-year reconciliation of forecast 

versus actual 
Process integration of capital budgeting 
with transfer price setting . 

NnZ!: 



Organization o f  F&A 
Key Issues 

1.111.1..1111..~..1~.~~~...~~~..~,.t..~~%~~~~,,,,,.S.,......~..~.~....,...,~.~O~,,.,.,,....,... 

m Skills and job descriptions 
m Responsibilities of F&A staff at BU level 
m Delegation o f  authority to BU's 
m New processes 

Information flow 
Procedures 

m Financial reporting 
Computerization 

Managing the Transition 

. 
:sxL!7 

Organization o f  F&A 
Main Point ... 1~1.1s111,111111.,,,~m~~,...mm~~,,.,.~.,,,,,,,,,#.~......,',...~ma,,.,,,,,,.,.,.,,.,,,,.,,,, 

F&A organization should be 
restructured to  accommodate new 
activities to  be introduced a t  the 
Business Unit level. 

. 
:4ixz!7 



Next Steps 
I 

m Conduct pilot program for F&A 
unbundling for one Business Unit 

m Replicate pilot program to all 
Business Units 

Summary  
H F&A organization will be increasingly 

decentralized to the Business Units 
m Finance and accounting systems should 

reflect unbundled company structure 
m New F&A functions will be required at the 

Business Unit level 
H The F&A organization will play a 

leadership role in the gradual introduction 
of Business Units 



1 FW Organisational 
Unbundling .. l.ll.L~~....lll......~~..~,...SS.,..~.,...,,,..,.,.,,,,. ,,,,, ,,,, 

F&A Organisational 
Unbundling 

11~1~~111.11.1111.1..0~~.....m..~~.~~8~.~#.8~~~,~..~~.,.#..,,,,r~~00...~,t..~~.~.~~,.,,,,,.,,,~ 

n NEPA undergoing functional unbundling 
m Unbundled F&A organisational structure 

driven by two fundamental principals: 
= Should be reflective of NEPA's unbundled 

functional structure 
a Should be reflective of the functions to  be 

performed 

a Therefore, function defines F&A's form 

. 
:iEILK 



F&A Organisational Unbundling 
International Comparison 

~1..~...1...11.11.~,,,,~,,,,,.,,,,.,,,,,,,,.,,,..,..,,.,.,,,,...,,~,,,,,,,..,.,,..,,,....,,,.,. 

w What will a future F&A organisation look 
like? 
Examine comparable utilities for 
examples of unbundled F&A organisations 

m Nexant has advised on functional 
unbundling world-wide, including 
= Central Europe (various) 

India 
Vietnam 

w Today's case study is Vietnam . 
:iEXS!!7 

Vietnam 
Power Sector Overview 

,,,,a 8 ,,,,,, , ,,,,,,, ,.,a,,,,, a,,,..,,,,,,t,,,,,,,,,... ,,,. ,* ,,,, ,,,,,.,,,s,,,,.,,,.,,,.,.,.,.,. 

m Vietnam's power sector comprises: 
m State owned power authority (EVN) 

comprising: 
Headquarters functions 
Generation 
Transmission 

s 6 distribution companies (PCs) 

:4Ex!!N. .-----. 



Vietnam 
Power Sector Overview 

= Nexant advised on the financial 
unbundling of EVN and the PCs 

m The over-riding objective was to 
restructure the PCs for maximum 
autonomy because: 

Of the size of  the country 
m Of the diversity within the country 

m Similar to the situation facing NEPA 

1 Vietnam 
F&A Restructuring a t  EVN 

.1.111.11..1.111111,a~~~~,,,,,,~~.m~.,,.,s.,,,.,,..,,.,,a,,,,,.,.~~.,~,.,,,.,,..,,,~,,,,,.,,,*s 

Unbundling of F&A Department into 
separate departments as follows: 

General Accounting Department 
a Management Accounting Department 
a Treasury Department (Financial Department) 

m Departments to  be under the direct 
control and management of the Deputy 
General Director for Finance at EVN 

. 
:iEnK 



Organization Chart of EVN 1 

Financial & Accounting Organization Structure At EVN (Proposed) 

NH'r General Diiecmr 



I Vietnam 
I F&A restructurina a t  PCs 

m Unbundling of  F&A Department into 
separate departments as follows : 

General Accounting Department 
Management Accounting Department 
Treasury Department (Financial Department) 

a Customer Accounting Department 

8 Departments to be under the 
responsibility of a Deputy Financial 
Director 

I Organization Chart of PC I 



1 V ietnam 
F&A Restructuring a t  PCs 

. 1 1 1 ~ 1 1 1 1 1 1 ~ 1 1 1 1 1 1 ~ ~ ~ . s s ~ . . m ~ . . ~ ~ m ~ ~ . . ~ ~ . , 0 ~ ~ ~ ~ ~ ~ , , . m ~ . . , . , , ~ ~ , ~ . , , , , ~ 0 , s , , , , . , , , , , , , . , , . . , , , , ,  

m What conclusions can we  make? 
m Autonomy requires signif icant F W  

activities at:  
m Zones for Distribution and Marketing 

Transmission sector 
Regions for the Generation Sector 



/ Reflecting the Functional 1 

NEPA's Unbundled F W  
Organisational Structure 

1.'...11111..1111.1~..~S.,,~~.,~..0.....~.'~0.~..,....,,,..,...,,'.....,....,..,,..,,.,......,. 

m Two aspects to be considered in 
unbundling the F&A function: 

The overall F&A structure within NEPA 
Influenced by the functional organisational 
structure 

The internal structure of the F W  
departments 

Influenced by the functions to  be 
performed . 

fiEXLYZ 

/ Organisational Structure 1 

- 

t""""""'."" B.,~~,,,,.,,,.##BL~,#,,,.,.,.,,,,..,,.,,,,,,~~~~,,,,,,,,###.,,,.,,,.,,,B,.,, I 
The proposed F & 4  orsanisational structure 
is reflective of SEPA's unbundled 
hnctional structure 

.tm ^__.r._. 
/li 

:t.e.,.ss!c:* :""s-,,~* sm-s :.,:.o.-.r :*yc- 
:,i ili '1' 

ilV. 95m '(Fa. 3 - 3  -. .__? 
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. 
tiEXL!Z 



Reflecting Functions to Be 
Performed 

m The functions required of  F&A a t  
each of the different sectors, and a t  
each t ier of the hierarchy, will be 
different 

m Therefore, the internal 
organisational structure of the F&A 
departments, a t  each of  the sectors, 
a t  each of the levels o f  the hierarchy, 
will be different . 

:iEXs!!: 

Reflective of the Functions 
to  Be Performed 

. 1 1 1 1 1 1 . . 1 . 1 1 1 . 1 , 1 . s ~ , , . ~ ~ . s ~ ~ ~ ~ ~ ~ 0 ~ , , , , , ~ a , , , , ~ ~ . 0 . . . . . ~ 0 ~ r ~ ~ , s ~ ~ ~ ~ , , , ~ ~ # , , , , # , , , , , . ~ , , . . , . , , ~  

rn Actions: 
Determining the functions t o  be performed a t  
each of t h e  sectors, a t  each level of t h e  
hierarchy 

s Implementing new processes including: 
Information flows 
Policies and procedures 
Reporting 

s Determining the staffing, job responsibilities 
and  job descriptions . 

:iEXL!y 



Reflective of the Functions 
to  Be Performed 

...#. 1 1 1 ~ 1 1 1 1 . 1 ~ 1 1 1 ~ ~ ~ ~ o o ~ . . . ~ ~ ~ ~ ~ m ~ . . ~ m ~ ~ . 8 ~ ~ . ~ ~ . . ~ . o . . . ~ , o . . s , , , , . . , , # , , ~ , , , , # , , # . ~ m , r , , o , . , ~  

Functions t o  be Performed 
a Demand Forecasting 
a Financial Planning 
= Preparing Financial Statements 

Determining Cost of Service 
Evaluating Capital Projects 

a Corporate Guidelines to Project Evaluation 
m Capital Budgeting 

NEW F & A FUNCTIONS AT 
REBUNDLED BUSINESS UNITS 

1,1,,,,1.,111,1,1,1.,,~a,,,,,,,,,,,,,,,.,,,,,,,,~,,,,,.,s.,,,,,,#,, 



Sales and Demand 
Forecasting 

1.1111.1,11..1.111., . . . . , . . .O~~.. .~. . .~~.. .~. .~. . ,#. . . . , .~~.~,. . , , ,O..~~~.~~..C~~~.. .~~.. .~~..% 

H Importance to Distribution Zones 
(Business Units) 

a Processes used 

H Data required 

m O u t p u t  from forecasts . 
amxLv: 

/ Importance to Zones I 1 
. . 1 . 1 1 1 1 1 . , , 1 1 1 . . 1 1 . . , , . ~ ~ o ~ ~ ~ s , . , , . ~ a ~ ~ , , , , , , , ~ ~ ~ ~ ~ ~ ~ ~ ~ , . , , . ~ . ~ # , , , , a ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ . . ~ ~ , , , , . ~  

H Demand forecasts 
m New construction or  upgrades 
B Voltage profiles 

I Capital budget allocations I 
m Substation transformer replacements 

Allocation o f  costs for tar i f f  design 
Provide information relative to new 
capacity requirements 



Importance to Zones 
1.1, ..,,, 11.1. ..,, ..,,,........ ,,,,, .... ,,,,, ......................... r,.o....,,o#.s.,....m.,'# 

m Sales forecasts (kwhr) 
Distribution zone loss calculation 
Revenue estimation 

m Provide input into operating budget 
Provide input into financial planning 
model 

. 
!iEXs!!T 

Processes Used 
1..111..11111~...1.,.S.....,.,',.,...,,,,,.,,,,.~~**.~,.~~~.~.,.,,~,.,,,L,,,,,,,,,,,,,.,,,,~,,~ 

Trend analysis 

Econometric modeling 



/ Data Requirements 
L~........~....~......~......~...~...~..~....~~~..~.~~~~....~..'.~..~..~~....~..,..~~.~,,,~.,.~ 

Trend analysis 
m Historical aggregate sales/demands 
m Factors which may be different in future 

m Econometric analysis 
Historical factors which affect sales/demand 

m Forecasts of these factors 

Output f rom Forecasts 
1~1.111111111~1111,,.,...~.,.,,.a#,,.,,,,,,.,,,,,,.#,.,,,,,,,a.,,,,.,,.. ,,,, ,, ,,,,,, , ,,,,,,,,, a 

rn Peak demand and sales by circuit 

Aggregate zonal peak demand and 
sales 



Reporting Requirements 
1. ~.,....~~~...11.1.-.s~.~s*.0,.....~s......80....#......,.'#..........,.....m.m#s,....m.....,m 

= Types of reports 

Purposes of reports 

Types of reports 
l O l l . l . l l l ~ . l l l l l l S ~ ~ ~ ~ ~ . ~ , , ~ ~ . . , . . . , , , , , , . , , , , , , , , ,  ,a,, ,,,,,,,,,,,,a,,,,,,,8,#,,,,,,,,,,,,,,,, 

D Financial 
a Income Statement 

Balance Sheet 
a Cash Flow Statement 

m Non-financial 
Revenue Estimates 

a Budget monitoring/reconciliations 
a Operations information 

Collection rates 
Loss reporting . 

:iExv!7 



Income Statement .... 1.~~~.1.~....~..~~0~....~'....#.00r~.m8~~0~~...0....,8.....................m.,..,.s...,,,,m 

Revenues S . S M . I X l  w 

/ Balance Sheet 



Financial Planning .... ~.~.....~..111.~....~.~~.~~~~..~.....~'.~....~~...~,#,#~,....#,,,,,,,,,,~,,,,,,,,,,,,,,,,,, 

m Definition 

D Process 

I D Applications I 

Financial Planning .. 1..1.~111.1..1.~..~~,,s~~~.~,,,~,~,~,..,,~,,,,..,..,...,,.,,..,,,,,,,,,, ,,,,,,,, ,,,,,,,,,,,,, 

= Definition: 

m Methodology to estimate future financial 
impacts resulting from management decisions 

I Not a budget I 
Contains estimates of revenues, operating I 
costs and capital costs 

. 



Financial Planning 
w Process 

m Uses budget as starting point 

w Can be manually estimated but most 
often computer model used 

w Mathematical relationships developed 
between input parameters and desired 
financial results . 

lnv: 

1 

Financial Planning 
..................... ,,,, , , , , , ' . , , , , , , , . , 8 , , , . , , , , , , , , , . , . , , 8 , , . , , , . ~ , , . , , 8 . , , , , , , , , 8  ,,,,,,,,,, 

m Input parameters 

8 Sales and demand forecasts 
Estimates of tariff adjustments 

8 Financial limitations 
Financial requirements (loan conditionalities) 

8 Inflation estimates 
Interest rate estimates 

. ,.-" 
A E X ~ ! ! ~  



/ Financial Plannina 

= Used to warn of unforeseen consequences of 
today's decisions 

Managers can be proactive rather than 
reactive 

Gives managers tool to  estimate impacts of 
alternative decisions 

= Can provide basis for advance budgeting . 

New F&A Functions a t  the 
Business Units 

1111.11.11111111.11,,,..~...,,,,...,,,,,,,,..,,,,,,,.,.......,...., 



/ Overview of Presentation .... 11..1.1111111.1.~.~,,,....,.,...,,,,0....,,~....~..~..~...,..,,,,,,.,.,,,.,.,,,...,.,,..., 

I . Determining Cost-of-service I 
Evaluating Capital Projects 

m Guidelines for Project Evaluation 

I = Capital Budgeting I 

Revenue Requirements .... 1.1,1,11~111.~1., . , ,a~~,, , , .~. , .a. .~. . , ,~~~,, , . . .s~,, , .~.s~,#o..~. , , , . , , , , , , , , , , , , , . , ,s, , , ,  

The RR formula is: 
RR = D + E + T + I + r(AB) 
D = depreciation 
E = expense (fuel, labor etc.) 
T = taxes 
I = insurance 
r(A6) = return on asset base (profit and interest) 
A6 = asset base: fixed asset value - accumulated 

depreciation + working capital 
Note: Need t o  revalue and index net asset value. 



Cost-of-service 
Depreciation 

1...0111.111,1,111,,,,,, ,,,, ................................... ,,,,,, . ,,,,, .,,, , , a ,  ...,. ,,... , 
m Depreciation is the expense o f  

systematically returning capital to the 
investors as an asset declines in value 

m Utility depreciation methods are regulated 
Types of depreciation 

Physical 
Functional (reduced need for an asset) 

= Inflation-relatfid 
Most common depreciation method is 
straight line . 

i i E Z V 7  

Cost-of-service 
Return on Equity 

..................... , 8 8 8 8  8 ,  ,,,,, ,,,, ,,,, ,,,,,s,,,,, 8 . 0 ,  ,,..,,,,.,., ,,,, ....................... 

m Minimum for equity: 12% 
US large, publicly traded 1S0/0 

a Volatile 18% 
Small company 22-25% 
High risk 33% 

B Government agency varies 

. 
:iEX&V: 



Cost-of-service: Estimating 
BU Revenue Requirements 

11....1.a11.11111,1~...,,.~,..,,,.........,~~.~,,*.,,.,,...,,.,,.a,,,,,,,,,..,.,,.,......,,,.,, 

s Pure embedded cost approach, 
usually for past 12 months (historic) 

Weakness: past does no t  predict future 
w Weakness: requires adjustment in case 

o f  high inflation 
s "Test year" for a period in the future 

(forward looking) 
= Strength: anticipates the future costs 

t o  own and operate the business . 
:iEx!L?47 

Evaluating Capital Projects 
Basics 

. I l . l . . , l . L I I . l . . > . , ~ , , , , , , . ~ ~ . , > , , , , , , , , , , , , , , ~ ~ , , , , # , , , , , , , , a , , , , , , , . , . , , , , , a , , , , , , . . , , ,  so,, 

m Capital investments are funded by  
investors who are reimbursed over t ime 
for the capital they invested. 

I m Depreciation 
Return on equity 

I w A dollar o f  capital is more costly t o  
consumers than a dollar o f  expense. 
= Tax impacts 

Cost of capital 



I Evaluating Capital Projects ( 
( Costs and Benefits 
1 . . 1 . . . . 1 1 . 1 ~ 1 . 1 . 1 1 ~ ~ , , , ~ . ~ ~ . ~ ~ ~ ~ . # ~ , 0 ~ ~ 0 ~ ~ ~ , t . S ~ ~ ~ . ~ ~ . ~ , , . ~ . ~ . , . , , , , , ~ , , , ' , , , , . S , , , , , . , , , , , , , ,  

a Costs 
m Capital Cost 
m Operations and Maintenance Expense 
m Environmental costs 

m Benefits 

I m Improved system rellabillty 
Example: cransmlsslon line 

m Reduced costs of generation 
Exarnple: power plant rehabilitation 
Improved system operations 
Example: metering and control 

a Intangible costs and benefits 
I Major investments justify sophisticated computer- 

base economic modeling . 
REI3!!7 

Evaluating Capital Projects 
Marginal Cost Analysis 

1 1 1 1 . . 1 0 . . 1 1 1 1 1 1 1 1 ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m ~ ~ ~ o ~ ~ ~ ~ , , ~ ~ ~ ~ ~ ~ r , , , , ~ ~ ~ ~ ~ . . ~ ~ , , ~ ~ . ~ . , , , , , ~ ~ ~ , , , , , , , s ~  

System marginal cost measures the opportunity 
cost for some capital projects 
= Example: Transmission line reconductoring to 

reduce transmission losses 
LRMC can be used as a measure of the benefit of 
such projects 

a A commonly used cost-benefit approach for 
evaluating capital projects is to  compare: 

Level annual revenue requirements (cost) 
with 

8 Long run marginal cost (benefit) . 
!dEXl!7 



Evaluating Capital Projects 
Projects that  Impac t  Sales 

1 1 . 1 . . 1 . 1 1 1 1 1 1 1 1 1 1 1 ~ ~ ~ , # ~ ~ , . z . ~ . , , , # ~ ~ t . ~ 0 ~ ~ ~ , # . . . , . s , , , , . . ~ , . , , . , m ~ ~ ~ . ~ % ~ ~ ~ ~ . . . ~ ~ . m . , . . # . , . .  

m Impact  o f  increased o r  lost sales is 
measured by  the difference between the 
sales price and the incremental cost o f  
the sale 

m I f  tariffs = LRMC, the ut i l i ty company has 
no incentive for increasing o r  decreasing 
sales 

m I n  Nigeria, tariffs are less than LRMC. 
Therefore NEPA has an economic 
disincentive t o  expand the system for the 
purpose o f  increasing sales. . 

:iEX%!: 

Guidelines for  Project - 

Evaluation 
1 . . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ ~ ~ . . ~ ~ ~ ~ o ~ ~ ~ , , , , , s ~ ~ ~ ~ r L ~ ~ , , , . m ~ t , , ~ ~ ~ ~ . , ~ ~ ~ , , , , , , , ~ , ~ ~ ~ ~ , , , , , ~ s . , , r , , , ,  

D Headquarters disseminates project evaluation 
guidelines to  Business Units 

D Guidelines may cover: 
Recommended approaches for economic 
evaluation of projects 
Evaluation of other factors (e.g. 
environmental impact) 

D Examples 
Manual of Economic Analysis 
System power value tables 

D Guidelines help Business Units prioritize 
capital budgets . 

:in%w 



/ Guidelines for Project 
/ Evaluation 
. 1 ~ . 1 . . . ~ . . 1 1 , 1 1 . . , . . . . , ~ . ~ ~ . . . ~ * . ~  .... . 's%s~.~~~~~.~.m,.~. . . , ,oo~.. . . . . , . .~, , , . , , , , .  ,,,,,,,,, 8 

m Basic Concepts 
m Time Value of Money 
m Cost of Capital 

"Fixed charge rate" 
m Economic Analysis Techniques 

Net Present Value 
m Escalation 
1 Level Annual Revenue Requirements 
m Payback Analysis 

m Economic Analysis for Specific Applications 
Costs and Benefits of System Improvements 

m Capital Investments 
s Alternatives that Impact Sales . 

Capital Budgeting 
.1,11.,..1.1.111,,1,,,,,~,,,~,,,,,,o,,,'..,,,,,,,t~~~.,,..,,as,,,.,..,,*,,.,,,,,,,,,,,,,,. ,,,, 8 

m Central allocation of overall capital 
budget (during transition to 
privatization) 

Prioritization based on BU plans 
(bot tom up) 

m Prioritization based on relative marginal 
cost of service by  division (G, T & D/M) 

m Preparing the B u s i n e s s  Unit Capital 
Budget . 
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Summary 
11.1.11..11.111..11..,,,~~~~~>~~o..~.o.,.'m,,,,~~.s,,...~,r,,.,,,,,,,a~,,.,,,,...,.,,....,,..,~ 

m Need to know the costs of  owning and 
operating 
Need to implement new processes for: 
m Forecasting cost-of-service 
m Evaluating capital projects 
m Developing capital budgets 

m Headquarters can assist BU's by 
disseminating guidelines for economic 
evaluation of projects . 

:iEx&!!7 
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Pilot Study:  Unbundling & 
Transfer Pricing 

1.01 .1 .111 .1 . .1111~~~~~~,~ .~ , . . . . .~ .o .o~~~. ,~~mn. . , . , . , . . . . . , , .~m. . , , . .s .~~ .~~ ,~~ , , . , , , , . , , , . ,  

Outline o f  Presentation 

I m What is a Cost-of Service Study? 
I 

m How to  conduct a Cost-of-Service Study 
m Revenue Requirements Calculations 
m Transfer Pricing 
m Marginal Cost based Cost-of-Service 

Study 

What is a Cost-of-Service 
Study? 

A Cost-of-Service (COS) study provides 
an accepted and realistic measurement of  
the cost o f  supplying electricity, and 
provides a breakdown o f  costs by key 
ut i l i ty functions - Generation, 
Transmission, and Distribution 

m Types o f  Cost-of-Service Studies 
Embedded cost-of-service study 
Marginal cost based cost-of-service study 



Types of Cost-of-Service 
Study ... 1.11.1..,1..,...,,.,,~,.,.,...~...~..~.,...~,..,,,,.,.~ so,, ,,,,#,.,,,'..,,. ,,,, ,.a ,,,,,,,,, 

Embedded COS s tudy  
An embedded COS study is based on "embedded" or 
historical costs of supplying electricity. This method 
provides a realistic measure of the 'actua1"cost of 
providing electricity. 
An embedded COS study is based on meeting the 
current revenue requirements to supply electricity. 

a This method is widely used by utilities. I t  is especially 
well-suited to utilities that have adequate capacity and 
reserve margin, and do not expect a large growth in  
load demand with the associated need for large capital 
expenditures. . 

:sem: 

Types o f  Cost-of-Service 
Study 

11.1111111110,1.1,,.~,,~,,,~~~,,o,,, , , . , , , , , ,~~~~.m,~,,,~a,,, ,#,,, , , , , , , , , ,a,,, , . , , , . , , , , , , , ,  

Marginal cost based COS s tudy 
m A marginal cost based COS study is based on the 

"marginal" cost of supplying power, or the cos: of 
providing an additional unit of energy or demand at the 
margin or peak. This method provides a realistic 
measure of the cost of meeting an additional unit of 
customer demand and effectively captures the "future" 
c ~ s t s  of supplying electricity. 

m The marginal cost based COS is not based on revenue 
requirements to supply electricity 
This method is especially well-suited to utilities that 
expect the need for adding new capacity to meet load 
demand. 
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Average Cost o f  Service 
Study 

Basic Tasks in an Average 
Cost-of-Service Studv 



I 

Steps in Conducting a 
Cost-of-Service Study 

1.....1..1...111.11...~......~.....~....~..,,.~,#...,.....,,...8..,...,00..,0..,.,,...8......., 

Organize for  conducting a COS study 
w Decide on a 'Test Year" 
m Obtain information required for a COS study 

Customer billing and load demand information 
Finance and account~ng information 
Financial forecasts, etc. 

m Adjust test year revenues and costs 

Steps in Conducting a 
Cost-of-Service Study .... 11.11.,11111111%~,,.m,.o~..,,..~~,,..n~,,,,~~~~~~~.,,~...,,,~,..,,,,.,,,.,8,.,,.,,,,,.,,,,, 

m Develop allocation factors for 
functionalizing costs 

Demand allocation factors 
w Energy allocation factors 
w Customer allocation factors 
= Revenue allocation factors 
= Other allocation factors 

Develop allocation factors for classifying 
costs 

For allocating generation, transmission and 
distribution costs . 
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Steps in Conducting a 
Cost-of-Service Study 
m Unbundle or Functionalize costs 

Generation 
Transmission; by voltage level if required 

m Distribution; by voltage level if required 
8 Customer function 

Administrative and general 
m Determine Revenue Requirements for 

each sector 
m Compare revenue requirements with 

income from billings and other sources 

Steps in Conducting a 
Cost-of-Service Study 

.11..1.1.,1.111,111~.so~~,.,,...,.~,,,~.a,~,,,,~~,.,.,..,,,~~....,,.,,,,,,.a~,,,..,,,,,.,,,,,,, 

m Classify costs and revenue 
requ i remen ts  by: 
= Demand 

Energy 
m Customers 

Utlltly Function JDernand IEnergy ICustorner 
Geceranon 
Transrnisrron / : [ " I  

I D~sViSulion 
Cuslorner service 
Adminisiralive an6 General x 



Steps in Conductinq a 

m Unitize classified costs 
m Naira/kWh 

Naira/kW 
Naira/customer 

Information Needs for a 
COS Study 

1.1111113~11.111..18~.~~~8~..~~.....0..0......*m.....~.m,...~*~,',.,~~,,~,,.,,.,,,.,.,,.,.,,~ 

B Customer information 
= Breakdown of number of customers 
m Brakdown of utility sales (kwh) 

B Generation information 
= Generation, power purchased, power exported 

Tariffs for each rate class 



( Information Needs for a 
I COS Study 

Financial information 
m Revenues from electricity sales and other 

income 
m Operating expenses by sector and function 

Assets, liabilities and depreciation 
1 Material stocks and inventory 

Working capital 
Capital improvements from sales revenues 
Cost of capital, return on asset base, taxes, 
etc. 

/ Information Needs for a I 
I COS Study I I 
1 1 . 1 1 1 . 1 1 1 . . . 1 1 1 0 1 ~ . . , ~ ~ ~ ~ ~ , ~ ~ . , , , ~ ~ , ~ . ~ ~ ~ ~ . . ~ , ~ ~ . . . . . , ~ ~ . . ~ ~ ~ . ~ , ~ . ~ . . . ~ . ~ ~ . . . ~ . ~ ~ ~ . ~ . , , . , . , . ~  

B Customer Demand information 
System load demand and load profile 

m Customer peak demand and load profile 

B Demand forecasts 
m Load forecasts for 5-10 years 
m Generation, transmission and 

distribution expansion schemes . 
!d'ZiX%r!: 



Applications o f  Cost-of- 
Service Study ... 1 .... 1 1 , 1 1 1 . 1 1 1 1 . , . . . o ~ . ~ . . . . . . ~ ~ ~ . ~ ~ # # ~ . ~ , , ~ . a m ~ ' . ~ m . . . ,  ,,,,,,,,,, m,,.,,. ,,,,,,,,,,,,,,,,, . 
B Provides a realistic estimate of the cost of  

supplying electricity by function 
B Provides a measure of  the relative 

performance of utility business units 
Can be used to  develop performance 
based incentive schemes 

m Can be used to measure the "profitability" 
of supplying power to customers in 
specific rate classes 

m COS studies are used to d e v e l o ~  
equitable rates 

!iEa!!7 1 

Uti l i ty Revenue 
Requirements 

.111.1,1,111111,111,,,,,,,,~..,,..,,,#,t,,,.,,~~~,,,~a~,,...~.,,..,,.,,,,,..,.,,,,,,,,,~',,,,,, 

m The revenue requirements of a 
utility are defined as the revenues 
required to  pay for demand and 
energy costs, operate and maintain 
equipment, pay general and 
administrative costs, build and 
replace capital facilities, and provide 
a return on investment for the utility 
owners . 
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/ Uti l i ty Revenue 
/ Requirements 

Utility revenue requirements are calculated 
as: 

RR = E + D + T + P&I + r(AB), where 

RR = Revenue requirement 
E = Expenses 
D = Depreciation 
T = Taxes 
P&I = Principal and interest on debt 
r(AB) = Return on asset base . 

:iEa? 

1 Uti l i ty Revenue 
I Requirements .. 11....01.111111d.~~.,~.~...........m..,,..,,~~..~~...~~.~,~~~..~,~..,#......,,,,,,.,,,,,,,,, 

Operations and Maintenance Expenses 
Generation Expenses - 10.000.0C0.0 
: ransmission Expenses 300.000.0 
Cls:nbulion Expenses 2.COO.CG0.0 
Customer Sewice Expenses 1.000.000.5 
A;rninis:rative and General Exjenses 1.000.000.? 

Total Operations and Maintenance Expenses 14.500.0CO.O 

Liabilities (incld. Taxes) 2.000.0CO.O 

Capital Improvements from Revenues 
(renewals. replacements 2°C SeCerments) 

Return on Asset Base I .OCO.OCO.O 

Total Test Year Revenue Requirements I0.500.000.0 I 
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Transfer Pricing 
.1...1111..1...0...,',...~.........~........,,.~..~......~..........,...,~,........,'..,.,,,.. 

m Transfer prices are a reflection of the true 
cost of services provided between 
business units 

m I n  the Pilot study, the revenue 
requirements for each of the generation, 
transmission and distribution sectors will 
be used as a proxy for transfer prices 
between the business units. . 
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Transfer Pricing 
111.1,1,11.,1..1.#..,m....,,..,..,,,.,.,,..,,,~~o~~~..~~...o....,.~..m,..~mm.t..,.,..,,,,.,,s,, 

m Per unit demand and energy based 
transfer prices will be computed 
using the COS cost allocation 
methodology 

Development of performance based 
transfer prices will also be explored 

. 
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What are Marginal Costs? 
.'......1,..11.,11.,,,,,#~~,'~S~,...,..,,.. ,,., ................................................ 

a Marsinal cost can be defined as the 
incremental cost an electric utility incurs to 
provide an incremental unit of capacity or 
energy at any given period of time 

Marginal costs vary over time and are higher at 
peak load periods as compared to off-peak periods 
Marginal costs are strongly influenced by the 
type of capacity (coal, gas, hydro, etc.) used to 
meet the demand 

. 
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Marginal Cost Calculations 
Methods 

.11'1.111.1,111,111,.~...aa,,~~,t~.,,.,,..,..,.~.,~.....#,..,,~.,,,,,,,,..,,,..,,,.,...,..,,.,z 

m Marginal Generation Capacity Costs 
a "Peaker Deferral" method 
a Forward-Backward method 
a Generation Resource Plan Expansion or 

System Optimization method 

Marginal Transmission Capacity Cost 
Projected Embedded Analysis 

Functional subtraction approach 
Engineering approach 

System Planning Approach . 
:irA!: 



/ Marginal Cost Calculations 
I Methods 

I m Marginal Distribution Capacity Cost 
Demand-related marginal distribution capacity 
costs 

Systems approach 
Engineering approach 

m Customer-related marginal distribution 
capacity costs 

Minimum systems method 
Zero-intercept method 
Engineering method 

- - 

Marginal Cost Calculations 
Methods ... 11.1.1,.1,111111.,,,..~~,,.~~,,...,*,,,,,,,,.m...~...,.....,.,,<.,,,~,.~~#,,,, ,,,,,,,,,.,,, 8 

Marginal Generation Energy Costs 
m Using utility production costing models 

Using historical data 

m Marginal Transmission and 
Distribution Energy Costs 

I These are minimal and can be ignored 



/ Applications o f  Marginal 
/ Cost Studies 

blarginal costs provide a true reflection of the costs 
incurred by a utility to meet additional demand in 
capacity and energy. 

I m Marginal costs allocated to different time periods can 
be used in optimal dispatch of power plants. 

l a Marginal costs can be used in determining tariffs that 
send the right price signals to customers. 

a Marginal costs can be used to evaluate alternative 
expansion plans and develop optimal and cost- 
effective capital investments plans. . 
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