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1 Background and Context  
The power sector faces multiple challenges including burgeoning financial losses, inefficiencies 

in power generation and power purchase planning and tariffs not being commensurate to 

costs. Additionally, emerging trends make it more difficult to ensure power sector utilities are 

able to provide reliable, affordable access for all. With rising cost of supply, uncertainty in 

demand, falling prices of renewable energy sources utility business models are at a cross-roads 

and it is pertinent to discuss various policy and regulatory responses to emerging trends. 

Revenue and Tariff Analysis for Electric Utilities (RATE) model can be a crucial tool in this 

context. RATE is a dynamic, sense making model which helps understand the cumulative, order 

of magnitude impact of various trends, regulatory/policy decisions, especially on the finances of 

the utilities. The model was initially developed by Prayas (Energy Group) or PEG for the state of 

Maharashtra. Subsequently, PEG customised the model for Andhra Pradesh at the request of, 

and with inputs and assistance from, the Andhra Pradesh Electricity Regulatory Commission 

(APERC). 

This manual provides a brief overview of the structure of the RATE model for AP, henceforth 

referred to as RATE-AP, and details the various functions of the model. Further, the manual also 

has detailed descriptions and examples of how to input and change parameters and values in 

the model to aid users. In order to demonstrate the utility of the model, PEG ran a few example 

scenarios. These scenarios, together with the associated assumptions and results, are not 

prescriptive and are instead meant to showcase the type and range of analyses possible with 

RATE-AP. 

In addition to this document, a short presentation was made to the APERC on the 29th of 

January 2018. Together they form the reference documentation for the RATE-AP model. 

2 About Revenue and Tariff Analysis for Electric Utilities (RATE)  
RATE is a spread sheet based transparent model which has been developed by Prayas (Energy 

Group) or PEG. It is a sense making model to help policy makers and regulators get a better 

understanding of the impact of various possible trends, changes and policy responses. The 

model has provisions for disaggregated inputs for various components of utility operations. It is 

structured to assess impacts of changes, especially cumulative impacts of changes on key 

financial and performance parameters on a medium term horizon i.e-five to seven years. 

In a time of uncertainty, the objective of the RATE model is to provide early warning signals for 

areas which need attention. Sense making based on the model can also help avoid adverse 

impact due to impending changes by informing adequate policy responses. RATE can be used to 

explore possible options for efficiency improvements and operations, evaluate the impact of 

innovative proposals and regulatory changes.  Additionally, one of the key uses of the RATE 
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model could be to set expectations among various actors and build consensus regarding various 

policy and regulatory options. 

3 Key Features 
Following are some of the features of RATE-AP: 

a. Station-wise disaggregation of generation and costs for power procurement  

b. Reconciliation of RE capacity addition with RPO targets  

c. Annual order of magnitude estimates for backing down in the face of surplus 

d. Options for purchase/sale in case of annual shortage/surplus 

e. Separate treatment for DISCOMs in Andhra Pradesh, namely APEPDCL and APSPDCL 

f. Category wise, voltage wise, sales and revenue from tariff estimates  

g. Option to input tariff increase and change tariff design 

h. Category wise sales migration due to Open Access, Captive from renewable and 

conventional generators as well as rooftop solar. It also includes estimation of revenue 

from charges  

i. Capital expenditure estimation based on tariff regulations and Operation and 

Maintenance expenses estimated based on past trends. 

j. All inputs are given and all results are reported on an annual basis for a five year time 

period. 

RATE is not designed for analysis of diurnal and seasonal variations in demand and supply 

(such as changes in load profile due to use of energy efficient appliances, ToD tariffs or sales 

migration due to short term open access), which are better analysed with production cost 

simulation models. RATE is also not intended to replace the ARR models used by the regulatory 

commission or utilities, which are more accurate and relevant for periodic tariff revision. RATE-

AP does not focus on transmission and hence analysis on transmission pricing and investment 

is not possible with the model. 

Even so, RATE can offer useful insights on cost impacts and impact of financial losses to due 

changes in sales mix, tariff design, generation mix, backing down of contracted capacity, fuel 

cost escalation, and capacity addition. It is a dynamic and active tool and thus should be 

updated to account for latest policy and regulatory changes, price trends and sales migration 

on a periodic basis.  

The period for the analysis is from 2016-17 to 2021-22. The model relies on historical data, 

existing policies, regulations and future expectations in order to determine likely future trends 

and design scenarios for this time period. As the model is designed to be dynamic, the time 

period can be extended as well. 
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4 Model  Structure  
As the Andhra Pradesh power sector has a single buyer model with the DISCOMs being 

allocated power, the treatment for the power procurement business and the distribution 

business are distinct. The energy procurement and the costs incurred as a consequence are 

estimated together for both DISCOMs and is then allocated to each DISCOM. This includes 

power procurement from Andhra Pradesh Power Generation Corporation (APGENCO), Central 

Sector Generating Stations (NTPC, NHPC etc.) as well as Independent Power Producers with 

cost-plus and competitively bid tariffs.  The procured power and costs are then allocated to the 

DISCOMs, Southern Power Distribution Corporation of Andhra Pradesh Limited (SPDCL) and 

Eastern Power Distribution Corporation of Andhra Pradesh Limited (EPDCL).  The sales, revenue 

and distribution costs for the SPDCL and EPDCL are estimated separately in the model. Thus, 

RATE-AP provides the Aggregate Revenue Requirement (ARR), cumulative revenue gaps for 

SPDCL and EPDCL separately. 

4.1 Model conventions used in RATE -AP 

The sheets in the model have blue, grey, and white cells. Blue cells are those which can be used 

by the user to input values. The input values can be escalation rates, growth rates, multipliers, 

or numerical values, which can be changed. Grey cells are input value cells as well, but contain 

historical values (values that essentially will not change in the future).  White cells (and cells of 

any other colour) in the model contain formulae. This has been summarised in Table 1.  

Table 1: Functions of different types of cells in the Model 

Cell Type in Model Function 

Blue Cells Input Values 

Grey Cells Input historical values 

White Cells Output Values 

4.2 Brief Overview  

Figure 1 depicts the structure of the model. Table 2 provides a brief overview of the various 

parameters and features related to the blocks depicted in the structure, and maps the blocks to 

sheets in RATE-AP. 
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Figure 1: Structure of RATE-AP 
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The station-wise or unit-wise power procurement  and the costs for the same are detailed in 

the sheets named άP2| Genco Thermalέ, άP3| PP Genco Hydroέ, άP4| PP Centralέ, άP5| PP 

Privateέ and άP6| PP NCEέ. This is described in greater detail in sections 5.1 to 5.3. 



6 
Revenue and Tariff Analysis for Electric Utilities of Andhra Pradesh (RATE-AP) 

The estimation of future sales for SPDCL and EPDCL after considering sales growth rates, sales 

migration via open access and captive options are carried out in sheets named άS1 | SP Salesέ 

and Migration for SPDCL and άE1 | EP Sales and Migrationέ for EPDCL. The sales for small, 

medium and large consumers in each category is projected separately based on assumed 

growth rates and assumed migration of sales in each year. The assumptions for Cross Subsidy 

Surcharge (CSS), additional surcharge, wheeling charges and concessions provided for 

renewable energy open access can be specified in the sheets named άS2 | SP Migration Option 

Ratesέ for SPDCL and άE2 EP Migration Option Ratesέ for EPDCL. Based on the charges 

specified, the revenue earned due to sales migration charges is also estimated in the Sales and 

Migration sheets. This is described in greater detail in section 5.4.4. 

The energy accounting sheets, named άS5 SP Energy Accountingέ for SPDCL and άE5 EP Energy 

Accountingέ for EPDCL perform multiple functions in the model as detailed below: 

a. Estimation of total energy requirement give T&D losses: Based on the sales 

considered, the energy requirement is estimated given inputs for inter-state and intra-

state transmission losses and applicable distribution losses. 

b. Surplus/Shortages and their treatment: Given the energy requirement and the 

apportioned power procurement for EPDCL and SPDCL, the energy accounting sheets 

estimate the energy surplus which needs to be addressed via the sale of surplus 

power, the short term power purchase needed to address shortages or the load 

shedding needed in the absence of such purchases. Based on the considered quantum 

and assumed price of purchase or sale through trading licensees, power exchanges or 

settlements via the DSM mechanism, the revenue from sale of surplus or the cost of 

short term power purchase is also estimated. Surplus power can also be addressed 

through backing down of thermal power plants and this is done by adjusting PLFs in 

the power procurement sheets. This is described in greater detail in sections 5.3.2 and 

5.3.3.  

c. RPO compliance and its impact: Based on the energy requirement or consumption 

estimated and the procurement of renewable energy power estimated in άP6 PP NCEέ 

sheets, RATE-AP also calculates additional REC purchase requirement and cost of RPO 

compliance.  

d. Estimation of transmission costs: The applicable transmission costs are estimated 

based on the energy wheeled using the intra-state and inter-state transmission 

network and an assumed per unit intra-state or inter-state transmission charge, which 

can be specified in this sheet. 

The energy accounting sheet is described in greater detail in Section 5.5.  
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The distribution costs, notably the capital expenses and the operation and maintenance 

expenses are estimated in the sheet named άS4 SP Distribution Costέ for SPDCL and άE4 EP 

Distribution Costέ for EPDCL. The estimation is based on APERC Regulations and historical 

trends. This is described in detail in Section 5.6  

Distribution companies are able to recover revenue from various sources to meet their growing 

expenses. The primary source of revenue is the revenue from retail tariffs charged to 

consumers of the DISCOM. In the sheets named άS3 SP Revenueέ for SPDCL and άE3 EP 

Revenueέ for EPDCL the user can estimate: 

a. Revenue from retail tariffs: The category-wise average tariffs for small, medium and 

large consumers can be specified for the base and subsequent years. Adjustments to 

the average category-wise tariffs can also be used to change the cross subsidy design. 

Based on the sales and the average tariff, category-wise revenue from retail tariffs is 

estimated. In addition, users can specify the proportion of revenue recovered from 

fixed charges and energy charges whose adjustment can also change the tariff design. 

b. Non-tariff income: There is provision for estimating non-tariff incomes and these are 

projected based on growth rates entered by the user 

c. Revenue from subsidies: Revenue from government subsidy is an input for each 

DISCOM and can be specified on an annual basis. 

d. Revenue gaps and associated carrying costs: Revenue from retail tariffs, subsidies and 

non-ǘŀǊƛŦŦ ƛƴŎƻƳŜ ƛǎ ŜǎǘƛƳŀǘŜŘ ƛƴ ǾŀǊƛƻǳǎ άǊŜǾŜƴǳŜέ ǎƘŜŜǘǎΦ ¢Ƙƛǎ ƛǎ ŀŘŘŜŘ ǘƻ ǘƘŜ 

revenue from sales migration estimated in the Sales and Migration sheets and the 

revenue from sale of surplus power estimated in the Energy Accounting sheets to 

estimate the total revenue recovered by the DISCOM. Based on distribution costs, 

power procurement costs (including short-term power purchase costs) and 

transmission costs from the relevant sheets, the total expenses of the DISCOM are also 

calculated. The annual revenue gap or surplus is then estimated as a difference 

between the revenue from various sources and the total expenses. Revenue gaps are 

carried forward for recovery in the subsequent years along with the applicable carrying 

cost, based on the interest rate specified by the user. The cumulative revenue gap is 

estimated along with carrying cost on an annual basis. 

More details on the structure of the model as well as details on how to use RATE-AP are 

provided in section 5. 

4.3 Helper Sheets: What are they?  

As there are multiple disaggregated inputs that the user needs to specify for each of the blocks, 

helper sheets are provided in RATE. These sheets named άH1|  Backdown Helperέ, άH2|  RPOέ, 
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άH3|  Open Access Calculatorέ and άH4|  Cross Subsidy Calculatorέ are disconnected from the 

model and are there to assist users in providing multiple inputs for the model.  Given below is a 

brief description of each of these helpers: 

a. Backdown Helper: In case there is a significant surplus power as per the energy 

accounting sheet, the user may choose to back down plants by adjusting the average 

annual plant load factors (PLFs) which are inputs in the power procurement sheets. 

The ά.ŀŎƪŘƻǿƴ Ielperέ sheet aids the user in adjusting the PLFs based on the merit 

order stack until the surplus is down to the desirable level. Please see Section 5.3.3 for 

more details. 

b. RPO or RE Capacity Addition: This helper assists the user in deciding the annual 

capacity addition based on renewable purchase obligation (RPO) trajectories or policy 

targets (such as the state-wise targets for capacity addition suggested by MNRE  to 

meet the national goal of adding 175 GW of RE power by 2022). Please see Section 

5.3.6 for more details. 

c. Open Access Calculator: More accurately, this is a sales migration calculator. RATE-AP 

has options for migration of sales through multiple avenues such as open access from 

renewable/conventional power generators, migration to captive plants which are 

located at the site of consumption or away from it or migration to rooftop solar 

options. The proportion of sales migration in each category needs to be filled by the 

user for every year. This calculator can help the user specify the total sales migration 

every year on a cumulative basis which can be used to decide the proportion of the 

total migration through each of these avenues. Please see Section 5.4.5 for more 

details. 

d. Cross Subsidy Calculator: Category-wise tariff changes are input by the user in the 

model. In order to facilitate changes in tariff design, this calculator translates the 

category-wise tariff changes into the proportion of the average cost of supply being 

recovered from each category. This in turn can help the user in changing the cross 

subsidy model or evaluating the impact of tariff changes on the current cross subsidy 

model. Please see Section 5.7.2 for more details. 

4.4 Summary Sheets in RATE-AP 

RATE-AP has various summary sheets where results are collated and important parameters are 

documented, which can be used to assess impacts of the changes modelled. These summary 

sheets are described below: 

a. Aggregate Revenue Requirement (ARR): Akin to the ARR Summary used by the APERC 

and DISCOMs during the tariff determination process, the sheets named άE6|  EP ARRέ 
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for EPDCL and άS6|  SP ARRέ for SPDCL provide summaries of itemized expenses and 

revenues, and the estimated revenue gap. 

b. Power Procurement: There are two summary sheets for power procurement. The first 

is άP1 | PP Allέ which has a station wise summary of capacity, net generation, fixed and 

variable costs for all generators with which the DISCOMs has long-term contracts. The 

second is the άC | PP Summaryέ sheet which provides a more concise summary 

focusing on ownership-wise (state, central, private etc.), fuel/technology-wise breakup 

of power procurement, average PLFs and associated costs. This sheet also provides 

estimates for backing down and fixed costs payments for backed down capacity. The 

allocation of power procured to each of the DISCOMs based on an assumed share is 

also done in this sheet. 

c. DISCOM Summary: The ά.μDISCOM Summaryέ sheet provides key statistics for both 

the DISCOMs including sales, sales migration, various costs and revenues, the average 

cost of supply, average power procurement cost and the average billing rate. 

5 Using RATE-AP: Detailed Description of the model  
Section 4 provides a brief outline of the model. In this section, a detailed description of each 

block with instructions on how to enter inputs has been provided along with examples to 

explain how the model works. The descriptions map to the major blocks described in Table 2. 

5.1 Entering power procurement details  

Power procurement costs are treated differently for different types of contracts. Generators 

can have a cost-plus regulated tariff where the ERC fixes the tariff and the generators earn a 

fixed rate of return. These plants usually have a two-part tariff: a variable cost which is a 

function of the net generation of the plant billed on a per unit rate and a fixed cost which is a 

lump sum annual payment made on the basis of availability of the capacity irrespective of 

generation. 

In each of the power procurement sheets, inputs are entered in the left-to-right order of 

contracted capacity (MW), availability and net PLF (%), fixed costs (Rs/kW/year) and variable 

costs (Rs/kWh) for each station for each year. 

The net generation is estimated using capacity and net PLF. The user also has to specify average 

annual availability (%) and the normative availability of the station. If the availability is lower 

than the normative availability, the fixed cost is adjusted on a pro-rata basis. If the PLFs of the 

plant are higher than the actual PLFs, then a PLF based incentive is provided to the generators. 

The incentive is obtained at a rate as determined by the SERC/CERC for the efficiency gain over 

and above the norm (as input in ǘƘŜ ά9w/ ƴƻǊƳǎέ ǎŜŎǘƛƻƴ in the άtл|tt !ǎǎǳƳǇǘƛƻƴǎέ ǎƘŜŜǘύΦ 



10 
Revenue and Tariff Analysis for Electric Utilities of Andhra Pradesh (RATE-AP) 

The user specifies the fixed and variable costs for the base year along with an annual escalation 

rate to project fixed and variable charges for future years (there are exceptions to this, 

particularly for competitively bid projects, as is explained in the rest of this section). The fixed 

cost payments made for contracted capacity are input in units of Rs/kW/year. The unit of 

measurement of fixed cost payments in Andhra Pradesh, as stated in regulatory formats is 

generally in Rupees crores. The input value for fixed cost payments in the model is arrived at by 

dividing this amount by the contracted capacity. Variable cost payments are input in units of 

Rs/kWh. The variable cost of power purchase is calculated based on the net generation 

multiplied with the per unit variable cost (input value). 

Subsequent to accounting for fixed and variable costs, provisions have been made in the model 

for additional costs for each generating station on a per unit basis. This cost can be input by the 

user to account for any additional costs impact as a consequence of ERC review orders, APTEL 

judgments or High Court/ Supreme Court judgments. It could also be used as a way to adjust for 

cost impacts due to parameters currently not considered in the model  

¢ƘŜ ǎǘŀǘŜ ǎŜŎǘƻǊ ǘƘŜǊƳŀƭ ƎŜƴŜǊŀǘƻǊǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ǎƘŜŜǘ ǘƛǘƭŜŘ άtн|  DŜƴŎƻ ¢ƘŜǊƳŀƭέ ŀƴŘ 

ǘƘŜ ŎŜƴǘǊŀƭ ǎŜŎǘƻǊ ƎŜƴŜǊŀǘƻǊǎ ƛƴ ǘƘŜ ǎƘŜŜǘ άtп|  /ŜƴǘǊŀƭέ ŀǊŜ ǘǊŜŀǘŜŘ similarly in the model. 

IȅŘǊƻ ƎŜƴŜǊŀǘƛƴƎ ǎǘŀǘƛƻƴǎΣ ƭƛǎǘŜŘ ƛƴ ǘƘŜ άtо|  DŜƴŎƻ IȅŘǊƻέ ǎƘŜŜǘΣ ƘŀǾŜ ŀ ǎƛƴƎƭŜ ǇŀǊǘ ǘŀǊƛŦŦ ƛƴ ǘƘŜ 

form of only fixed cost payments. The user needs to specify the design energy rate for hydro 

projects which can be used to guide the annual inputs for PLFs and is also used to estimate 

availability based incentives. Even though the treatment of nuclear power in the model is the 

same as central generating stations, only variable charges are input since details of the fixed 

and variable cost break-up are not available for these projects. 

This treatment of generation and cost estimation is the same for cost plus private sector 

thermal projects specified in the top section of the sheet named άP5|  Privateέ. The second 

section ƻŦ ǘƘŜ ǎƘŜŜǘ άtр|  tǊƛǾŀǘŜέ όǘƛǘƭŜŘ ά/ƻƳǇŜǘƛǘƛǾŜƭȅ .ƛŘ tǊƻƧŜŎǘǎέύ contains details of 

competitively bid projects whose cost determination is done differently ǘƘŀƴ άŎƻǎǘ-Ǉƭǳǎέ 

projects. The cost inputs are fixed and variable costs classified as fuel costs, fuel handling costs, 

and transportation costs. These costs parameters are further ǎŜƎǊŜƎŀǘŜŘ ŀǎ άŜǎŎŀƭŀōƭŜ 

ǇŀǊŀƳŜǘŜǊǎέ ŀƴŘ άƴƻƴ-ŜǎŎŀƭŀōƭŜ ǇŀǊŀƳŜǘŜǊǎέ ǿƘƛŎƘ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ 

Power Purchase Agreement (PPA) for the project. The year-wise winning-bid information are 

input in ǘƘŜ ǎŜŎǘƛƻƴ ǘƛǘƭŜŘ άWinning Bid Informationέ. Each parameter has an escalation rate 

column (marked in blue), which can be changed by the user for all escalable factors. Summary 

of these input values can be found in the sections titled ά/ŀƭŎǳƭŀǘƛƻƴ ƻŦ 9ǎŎŀƭŀōƭŜ tŀǊŀƳŜǘŜǊǎέ, 

which are then used to compute the final fixed and variable costs for competitively bid projects. 

/ƻƴǘǊŀŎǘŜŘ ǊŜƴŜǿŀōƭŜ ŎŀǇŀŎƛǘȅ όŦƻǊ ǿƛƴŘΣ ǎƻƭŀǊΣ ōƛƻƳŀǎǎ ŀƴŘ ōŀƎŀǎǎŜύ ƛǎ ƭƛǎǘŜŘ ƛƴ ǘƘŜ άtс|  b/9έ 

sheet according to the technology adopted. Year wise capacity addition as well as tariffs for the 
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capacity added in each year can be input by the user for wind and solar sources. There is 

greater uncertainty in movement of prices for these technologies over the years, and hence the 

facility to input the tariffs separately for capacity addition in each year has been provided. 

Capacity can be added as per RPO requirement or the policy mandate for the DISCOMs. As per 

the power purchase agreements, a single part tariff is arrived at for renewable generating 

capacity which is levelised and fixed over a period of time. Tariffs can be input by the user for 

existing capacity and separately for each of the future years. Based on the specified capacity, 

PLF, the consequent net generation and the input levelised tariff for the year, the overall costs 

and subsequently the average levelised costs are calculated. 

5.2 Global assumptions for escalation rates for fixed,  variable costs  

The escalation rates assumed by the user for fixed and variable cost are dependent on variety 

of factors specified in the άP0|  PP Assumptionsέ sheet (See Screenshot 1).  

Screenshot 1: Power Purchase Assumptions 
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Important assumptions, which can be adjusted in the model through the PP Assumptions sheet, 

are listed in Table 3. Note: Cell numbers provided in Table 3 are subject to change. 

Table 3: Assumptions for power purchase ƛƴ άtt !ǎǎǳƳǇǘƛƻƴǎέ ǎƘŜŜǘ 

Variable Name (Reference 

Cell Number) 

Effect of change in value 

Fuel Escalation Rates 

(D7:D20) 

These cells are inputs for escalation rates for fuel and transportation 

as prescribed by CERC annually. These values feed into the Private 

sheet as part of the parameters used to determine competitively bid 

and contracted power projects.  

Fixed_Cost_Esc (D21) This component determines the annual escalation rate of the 

capacity charges paid to each non-renewable generating station. A 

change in the input value automatically changes the escalation rate 

for all non-renewable generating stations.  

Fixed_Cost_Esc_Post_Loan_

Repayment (D25) 

There is provision in the model to choose a different annual 

escalation rate for capacity charges of power plants which are older 

in vintage and have already made considerable payments towards 

depreciation of the plant. 

Variable_Cost_Esc (D22) This component determines the annual escalation rate of the energy 

-charges paid to each non-renewable generating station. A change in 

the input value automatically changes the escalation rate for all non-

renewable generating stations. 

Availability_Norm_SERC/CE

RC, PLF_Norm_SERC/CERC, 

PLF_Incentive_CERC/SERC, 

(D27:D33) 

These inputs are based on state ERC norms which provide incentives 

for generation efficiency. 

Dollar_Escalation_Rate 

(D24),  

Dollar_Rate_Table 

(D37:L37) 

The variable named Dollar_Rate_Table refers to the dollar-rupee 

exchange rates over the years. Future year rates are determined 

based on the input escalation rate. However, escalation rate can be 

overwritten by inputting yearly values in the Dollar_Rate_Table. 

Inter_DISCOM_purchase_co

st (D41) 

When one DISCOM is energy surplus and the other has deficit, 

power is adjusted between DISCOMs. The The rate of sale of άLƴǘŜǊ-

5L{/ha ǇǳǊŎƘŀǎŜǎέ ƛǎ ǎŜǘ ŀǘ wǎΦ пΦлуκƪ²Ƙ ŀƴŘ Ŏŀƴ ōŜ ŎƘŀƴƎŜŘ ŀǎ 

ǇŜǊ ǘƘŜ ǳǎŜǊǎΩ ŀǎǎǳƳǇǘƛƻƴǎΦ  

APGENCO_Share (D43), 

TSGENCO_Share (E43) 

The user can choose to allocate the contracted share of AP DISCOMs 

in the AP and TS GENCO capacity. The default input value is as per 

the Reorganisation Act, 2014. If share of AP GENCO capacity is set to 

100% and TS GENCO capacity is set to 0%, it means that Andhra 

Pradesh contracts full generating capacity within the state 

geographical boundary and contracts no capacity from Telangana 
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GENCO stations. 

SPDCL_Share (D45:L45), 

EPDCL_Share (D46:L46) 

The user can choose the ratio of the power purchase that is 

allocated to each DISCOM, each year. 

5.3 Demonstrative examples for changing power procurement inputs  

This section has specific examples of some inputs which can be changed by the user while 

creating scenarios. The resultant impact due to input changes and how it can be potentially 

used is also discussed here. 

5.3.1 Adding a new station  

Each sheet relating to power purchase has an empty row before the row containing the 

aggregate totals or sub-totals. In order to add a new generating station to any of the lists, the 

user has to ensure that they insert a new row above the empty row and fill in the details of the 

new contracted capacity. This will ensure that the totals include the newly inserted generator 

and enable easily adding more stations in the future. Nevertheless, it is a good practice to 

ensure that data for all stations in each column ƛǎ ŀŘŘŜŘ ǳǇ ƛƴ ǘƘŜ άǘƻǘŀƭǎέ Ǌƻǿ (including the 

data added for the new entry).  This is illustrated in Screenshot 2. 

Screenshot 2: Adding a new station 
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In order to add a new NTPC station, the user would have to add a row before row 14 and fill up 

the details for the station (contracted capacity, PLF, availability, fixed Costs, Variable costs, 

etc.). Then, the station needs to be included in the summary calculations. This is done by 

ƛƴǎŜǊǘƛƴƎ ŀ Ǌƻǿ ƛƴ ǘƘŜ Ψtмμ tt !ƭƭΩ ǎƘŜŜǘ ŀǎ ǎƘƻǿƴ ƛƴ Screenshot 3. For the new NTPC station 

added in this example, a new row neŜŘǎ ǘƻ ōŜ ƛƴǎŜǊǘŜŘ ŀōƻǾŜ Ǌƻǿ пн ƛƴ ǘƘŜ Ψtмμ tt !ƭƭΩ ǎƘŜŜǘ 

and the formulas from row 41 need to be dragged down to the newly inserted row. 

Screenshot 3: Adding a new station in power purchase summary 

 

5.3.2 Changing PLF 

As seen in Screenshot 2, the user can input the capacity in MW for each station. The net 

generation is calculated based on the capacity and the PLFs input by the user. PLFs can be 

modified to either simulate backing down or increase generation from a station. This is shown 

through an example in Screenshot 4 and Screenshot 5. Row 8 ƛƴ ǘƘŜ άtнμ DŜƴŎƻ ¢ƘŜǊƳŀƭέ ǎƘŜŜǘ 

has details for Rayalseema Stage II. If the PLF for the year FY20 is changed from 50% to 80%, it 

can be seen that the net generation changes from 848 MUs to 1357 MUs. 

Screenshot 4: Net generation of Rayalseema-II with 50% PLF 
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Screenshot 5: Net generation of Rayalseema-II with 80% PLF 

 

5.3.3 Using the backing down helper  

In case sale of surplus is not possible, the user needs to back down capacity in order to manage 

surplus by adjusting PLFs. This helper sheet aids the user in following the merit order to back 

down capacity. That is, backing down is done such that the station with the highest variable 

cost is backed down first. The total power demand as determined from the inputs in the sales 

sheets is taken and the user can input the amount of surplus energy that would be sold year-

wise. Thus the targeted power purchase is the sum of the power demand and the targeted 

surplus. The user can enter the minimum PLF (default: 50%) at which thermal power stations 

should run. Based on these inputs and the merit order stack provided in the backing down 

helper, the PLFs can be adjusted. This is illustrated in Screenshot 6. 
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Screenshot 6: Using the backdown helper 

 

Row 7 provides the remaining surplus for each year which needs to be reduced to zero by 

lowering the PLFs of various high cost stations.  Given a minimum PLF of 50% (row 8), Rows 10 

to 29 list the target PLFs (columns M and S) for various stations in the order of decreasing 

variable costs. Columns L and R indicate the additional energy that will be backed down by 

modifying PLFs to the target PLFs. The user needs to manually change the PLFs of the stations in 

the power purchase sheets. The user may choose to back down a given station by adopting any 

other strategy and need not be restricted to the merit order. This is shown in Screenshot 6 

ǿƘŜǊŜ ǎǘŀǘƛƻƴǎ ƭƻŎŀǘŜŘ ƛƴ ¢ŜƭŀƴƎŀƴŀ ŀǊŜ ŜƴǘƛǊŜƭȅ ōŀŎƪŜŘ Řƻǿƴ όƘŜƴŎŜ άaƻŘƛŦƛŜŘ t[Cέ ƛǎ л҈ύ 

before other stations are backed down. 

5.3.4 Availability -based fixed costs and PLF-based incentives 

For all thermal power plants, normative and actual availability can be input by the user. 

Together, these inputs are used to determine the άŀǾŀƛƭŀōƛƭƛǘȅ ŀŘƧǳǎǘŜŘ ŦƛȄŜŘ Ŏƻǎǘέ ǇŀȅƳŜƴǘǎ. 

Note that, by default, normative availability is taken from the άtлμ PP assumptionsέ sheet. This 

can be overridden in the individual power purchase sheets as shown in Screenshot 7. If 

availability is below norm, availability adjusted in the ratio of the actual availability to the norm. 

Screenshot 8 illustrates how this is done. 
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Screenshot 7: Defining normative availability 

 

Screenshot 8: Calculation of availability adjusted fixed costs 

 

Similarly, PLF incentive is determined based on the normative PLF. If PLF is above the norm, an incentive 

is calculated as per the compensation awarded by the respective regulator. The normative PLF and the 

ƛƴŎŜƴǘƛǾŜ Ŏŀƴ ōŜ ƛƴǇǳǘ ƛƴ ǘƘŜ άtлμ tt !ǎǎǳƳǇǘƛƻƴǎέ ǎƘŜŜǘΦ bƻǊƳŀǘƛǾŜ t[C Ŏŀƴ ōŜ ƻǾŜǊǊƛŘŘŜƴ ŦƻǊ ŜŀŎƘ 

plant in the individual power procurement sheets. 

5.3.5 How to input solar and wind capacity  addition  

The existing renewable energy (RE) capacity is assigned average tariffs as per historical trends. 

For each future year, levelised tariff can be input for solar and wind capacity coming online in 

that year. This is illustrated in Screenshot 9. The tariffs for future years can be entered in 

column AN. These tariffs are applicable for the year in which the capacity is added and 
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escalated as per the rates provided in column AO. If levelised tariffs are input in column AN, the 

escalation rate would be set to 0%. 

Screenshot 9: Providing levelised tariffs for new renewable energy capacity 

 

5.3.6 How to use the RPO Helper 

In order to project future capacity addition, the user can also use the RPO helper. Sheet άH2|  

RPOέ helps in determining yearly solar and non-solar capacity addition requirement in sheet 

άP6|  NCEέ. This is calculated based on the Renewable Purchase Obligation (RPO) of each 

DISCOM. RPO is determined on the basis of sales for each DISCOM. RPO backlog for each 

DISCOM from previous years that needs to be fulfilled with future RE purchases can also be 

input. There is also provision to add capacity based on policy mandates (see Screenshot 10). 
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Screenshot 10: Using the RE capacity addition/RPO helper 

 

5.4 Estimation of Demand 

The demand estimation section provides detailed inputs for sales growth for various categories 

and sales migration for each of these categories through various options.  

5.4.1 Consumer category nomenclature for sales, tariff and revenue estimation  

Sales as well as tariffs and revenue are segregated into different consumer categories. For HT 

categories, consumers are further disaggregated based on voltage levels (EHV, 33 kV or 11kV). 

LT consumers are further split on the basis of consumption slabs or connected load into ΨǎƳŀƭƭΩΣ 

ΨƳŜŘƛǳƳΩ ƻǊ ΨƭŀǊƎŜΩ sub-categories. These sub-categories are mapped to existing consumer 

categories as illustrated in Table 4. 

Table 4: Mapping consumer categories 

RATE Model Categorization Andhra Pradesh Consumer Categories 

HT Industrial HT I (A) except Lights and Fans, HTI(B) 

HT Others Lights and Fans, HT I ( C)- HT VIII 

LT Domestic Small LT I (A) 

LT Domestic Medium LT I (B) 

LT Domestic Large LT I ( C) 

LT Commercial Small LT II (A) 
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LT Commercial Large LT II (B) 

LT Industrial LT-III: Only Industrial Normal 

LT Agriculture With DSM LT V(A) 

LT Agriculture Without DSM LT V(B) 

LT Others LT-II (C&D), LT-III: Normal, LT-IV, LT-V( C), LT-VI, LT-VII, LT-VIII 

RESCO 11 kV RESCO 11 kV  

5.4.2 Sales projections 

The user has to input an annual percentage growth rate for each category for the upcoming 5 

years in the model.  The growth rate is applied to the base year sales entered by the user in the 

model to project sales for each category. As shown in Screenshot 11, the user inputs the sales 

for a category in column D. Using the growth rate specified in column B, the sales numbers are 

projected category-wise for each year in the columns E to I.  

Screenshot 11: Providing category wise sales numbers and growth rates 

 

5.4.3 Sales Migration Options and Inputs  

Sales migration is calculated in sheets άS1|  SP Sales and Migrationέ for SPDCL ŀƴŘ ά9мμ 9t {ŀƭŜǎ 

ŀƴŘ aƛƎǊŀǘƛƻƴέ ŦƻǊ 9t5/[Φ Sales migration options in the model include migration to the 

following options: 

a. Captive ς this can be from renewable energy or conventional sources. In case it is from 

renewable energy sources, concessions on sales migration charges may apply. Captive 
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power can also be on-site (and thus there is no wheeling of power or associated 

charges) or off-site (in which case wheeling charges apply). Thus, captive sales 

migration can be onsite RE, offsite RE, onsite non-RE and offsite non-RE. Rooftop solar 

is treated as a special case of captive onsite RE. Consistent with the policy in AP, 

additional surcharge and cross subsidy surcharge (CSS) are currently not applicable to 

sales that migrate through the captive route. 

b. Open Access ς All open access consumers pay wheeling charges, CSS and additional 

surcharges in the model. Consumers who avail power from renewable energy sources 

can be provided concessional rates. Andhra Pradesh has 100% concessions for 

wheeling charges for renewable sources and 100% concessions for cross-subsidy 

surcharges and additional surcharges for power purchased from solar generators 

located within state geographical boundaries.  

The user can choose the proportion of category-wise sales that migrate through the open 

access and captive ǊƻǳǘŜǎΦ ¢Ƙƛǎ ƛǎ ŘƻƴŜ ƛƴ ǘƘŜ άǎŀƭŜǎ ŀƴŘ ƳƛƎǊŀǘƛƻƴέ ǎƘŜŜǘǎ ŀƴŘ ƛǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ 

the blue-shaded cells in Screenshot 12. ¢ƘŜǊŜ ƛǎ ŀ ƘŜƭǇŜǊ ǎƘŜŜǘ ƴŀƳŜŘ άIоμ hǇŜƴ !ŎŎŜǎǎ 

/ŀƭŎǳƭŀǘƻǊέ ǿƘƛŎƘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŜƴǘŜǊ ǘƘŜ ŎŀǘŜƎƻǊȅ-wise proportion of sales migration (this is 

described in section 5.4.5). The quantum of sales migrating from each category is subtracted 

from the projected sales in the same sheet to arrive at net sales for the category which is then 

used to calculate revenue from retail tariffs and for determining energy requirement of 

DISCOMs. 

Screenshot 12: Sales migration via renewable energy open access 
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5.4.4 Sales Migration Rates 

The rates applicable for sales migration are listed in sheets άE2|  EP Migration Option Rateǎέ 

and άS2|  SP Migration Option Ratesέ. Sales migration rates include wheeling charges, cross 

subsidy surcharge (CSS), standby charges, additional surcharge and penalties for exceeding 

contracted demand. The wheeling charges and additional surcharge are input by the user on a 

per unit basis, the CSS is estimated based on the losses, tariffs and costs specified as per the 

formula in the National Tariff Policy. The standby charge levied and the penalty for exceeding 

contracted demand is a function of the excess power procured which needs to be input by the 

user as a proportion of the sales migration assumed by the user.  

For example, charges from open access renewable energy (OA RE) consumers of EPDCL which 

also includes in-state solar generation are estimated as follows: 

a. Wheeling charges: The wheeling charge input in ǘƘŜ ά²ƘŜŜƭƛƴƎ /ƘŀǊƎŜǎ (Rs/kWh)έ table of 

ǘƘŜ άE2| EP Migration Option Rateǎέ ǎƘŜŜǘ (adjusted for any applicable rebate specified in 

the same table) is multiplied by the quantum of sales migration ŎŀƭŎǳƭŀǘŜŘ ƛƴ ǘƘŜ ά{ŀƭŜǎ ǘƻ 

h! w9 όa¦ύέ ǎŜŎǘƛƻƴ ƻŦ ά9мμ 9t {ŀƭŜǎ ŀƴŘ aƛƎǊŀǘƛƻƴέ to calculate the revenue from 

wheeling charges in ǘƘŜ ά²ƘŜŜƭƛƴƎ /ƘŀǊƎŜǎ όwǎΦ/Ǌύέ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ά9мμ 9t {ŀƭŜǎ ŀƴŘ 

aƛƎǊŀǘƛƻƴέ ǎƘŜŜǘ. 

b. Cross Subsidy Surcharge (CSS): The CSS ƛƴǇǳǘ ƛƴ ǘƘŜ ά/{{ /ƘŀǊƎŜǎ όwǎκƪ²Ƙύέ ǘŀōƭŜ of the 

άE2| EP Migration Option Rateǎέ (adjusted for any applicable rebate specified in the same 

table) is multiplied with the quantum of sales migration estimated in ǘƘŜ άE2|  EP Sales and 

Migrationέ to arrive at the revenue for the DISCOM from CSS. The rate specified in ǘƘŜ ά/{{ 

/ƘŀǊƎŜǎέ ǎŜŎǘƛƻƴ is itself decided based on the average power purchase cost and voltage-

ǿƛǎŜ ƭƻǎǎŜǎ ŀƴŘ ¢ϧ5 ŎƘŀǊƎŜǎ ƛƴ ǘƘŜ ά/Ǌƻǎǎ ǎǳōǎƛŘȅ ǎǳǊŎƘŀǊƎŜ ǇŀǊŀƳŜǘŜǊǎέ ǘŀōƭŜ ƛƴ ǘƘŜ ά9нμ 

9t aƛƎǊŀǘƛƻƴ hǇǘƛƻƴ wŀǘŜǎέ ǎƘŜŜǘΣ ŀƴŘ ǘƘŜ proportion of estimated ABR for the category in 

ǘƘŜ ά/{{ /ƘŀǊƎŜǎέ ǎŜŎǘƛƻƴ όǿƘƛŎƘ ƛǎ ǎŜǘ ǘƻ нл҈ ŀǎ ǊŜŎƻƳƳŜƴŘŜŘ ƛƴ ǘƘŜ bational Tariff 

Policy, but can be changed by the user). As rebates to open access charges are only 

applicable to intra-state solar power, the user needs to enter how much of the RE open 

access estimated is intra-state and solar ƛƴ ǘƘŜ άhǇŜƴ !ŎŎŜǎǎ ŦǊƻƳ ƴƻƴ-ǎƻƭŀǊέ ŀƴŘ άhǇŜƴ 

ŀŎŎŜǎǎ ǘȅǇŜέ ǎŜŎǘƛƻƴǎ ƛƴ ǘƘŜ ά9нμ 9t aƛƎǊŀǘƛƻƴ hǇǘƛƻƴ wŀǘŜǎέ ǎƘŜŜǘ. 

c. Additional Surcharge: The per unit additional surcharge input in the άE2| EP Migration 

Option Rateǎέ sheet (adjusted for any applicable rebate specified in the same table) is 

multiplied by the quantum of sales migration estimated in the άE2| EP Sales and Migrationέ 

sheet to calculate the total revenue from additional surcharge in the άE2| EP Sales and 

Migrationέ sheet. As the applicability for the concession is only for intra-state solar projects, 

the treatment is the same as CSS. 

d. Standby charges and associated penalties: The proportion of sales via open access or 

captive which uses standby power is input in ǘƘŜ ά{ǘŀƴŘōȅ ¦ǎŜέ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ άE2| EP 
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Migration Option Rateǎέ and applicable rate is specified in ǘƘŜ ά{ǘŀƴŘōȅ /ƘŀǊƎŜ όwǎκƪ²Ƙύέ 

section of the same sheet. When multiplied with the quantum of sales migration estimated 

in the άE2| EP Sales and Migrationέ sheet, revenue from standby charges is determined (in 

the άE2| EP Sales and Migrationέ sheet). Likewise, penalties for exceeding the contracted 

demand are calculated by using the same sales quantum, proportion of excess procurement 

from demand, the per-unit fixed cost and penalty multiplier in ǘƘŜ άwŜǘŀƛƭ ǎǳǇǇƭȅ ǘŀǊƛŦŦέ 

ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ά9нμ 9t aƛƎǊŀǘƛƻƴ hǇǘƛƻƴ wŀǘŜǎέ. 

5.4.5 How to use the Open Access Calculator 

Sheet άH3|  Open Access Calculatorέ is a helper sheet that aids in inputting the percentage 

values for sales migration to Open Access and Captive options. Refer to Screenshot 13 for more 

details. The blue cells in this sheet are the input options. The first table in the sheet (Rows 2 to 

10) calculates the migration likelihood of an HT consumer.  

Screenshot 13: Extent of sales migration through the open access calculator 

 

To understand the functioning of this sheet, let us assume that in the baseline scenario 10% of 

all HT consumers migrate by FY 22 (C14). E15 to E22 (blue cells) can be filled up by entering 
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percentage values to denote which sales migration option would be selected. If 30% of the 

migrating sales are through open access, the remaining 70% would migrate through the captive 

route. Further, the user can allocate a % of open access sales migration to RE sources (cell E15: 

70%) and remaining (30%) would migrate to non-RE sources. Similarly, of sales migrating to 

captive sources can be classified as onsite RE, offsite RE, onsite non-RE, offsite-non RE (cells E19 

to E22: 25% each of the 70% that migrate to captive sources).  Once this is done, the user needs 

to allocate the sales migration proportions between HT Industrial category and HT Others (Cell 

I27 to I24), resulting in the final category-wise migration percentages (to the right of column I). 

TheǎŜ ƴǳƳōŜǊǎ Ŏŀƴ ōŜ ŎƻǇƛŜŘ ƻǾŜǊ ǘƻ ǘƘŜ ά{ŀƭŜǎ ŀƴŘ aƛƎǊŀǘƛƻƴέ ǎƘŜŜǘǎ ŘƛǊŜŎǘƭȅΦ ¢ƘŜ ǎŀƳŜ 

process can be repeated for captive migration options. 

5.5 Energy Accounting  

Section 4.2 provides a brief overview of the various calculations in the energy accounting sheet. 

Some example calculations are explained below: 

5.5.1 Estimation of total energy requirement give T&D losses  

The voltage wise T&D losses and sales numbers are used to estimate the energy requirement. 

Based on the power procurement from long term sources, the shortage or surplus is 

established. The energy accounting table is depicted in Screenshot 14 for SPDCL.  

Screenshot 14: Estimation of surplus/shortages 

 

The losses at the DT level, 11 kV level, 33 kV level and EHV level are specified in Row 4, Row 7 

and Row 10 respectively. The voltage wise sales from the Sales and Migration sheet is reported 

in Row 3, Row6, Row 10 and Row 12. The sales are grossed up using voltage-wise distribution 

losses and intra-state transmission losses, resulting in the total energy requirement at the state 
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level in Row 14. On the supply side, power generation from in-state and out-of-state sources as 

reported in άP1 |PP Allέ sheet is shown in rows 17 and 15 respectively. Inter-state transmission 

losses are applied as specified in row 16 to arrive at the total power available at the state 

boundary. The difference between estimates for power requirement in row 14 and total power 

available in row 18 determines the surplus or shortages. 

5.5.2 Surplus/Shortages and their treatme nt  

In case of surplus, the user can back down capacity via PLF adjustments as described in sections 

5.3.2 and 5.3.3. Screenshot 15 is another snapshot of the energy accounting sheet in the model.  

Screenshot 15: Sale of surplus/purchase to meet shortages 

 

The user can specify the proportion of surplus for sale in Row 27. Based on the proportion of 

surplus sold through trading licensees or to DISCOMs, power exchanges and the power settled 

via the DSM mechanism input by the users in rows 30, 31 and 32 respectively and the rate of 

sale of power through each avenue input in rows 34 to 36, the revenue from surplus is 

determined in row 28. 

In case of shortages, the user can chose to procure short term power from trading licensees, 

DISCOMs or power exchanges, or the power can settled via the DSM mechanism. The 

proportion of purchase from each avenue and the rate of purchase is estimated in a similar 

fashion in to sale of surplus. The final cost due to short term power procurement is estimated in 

row 53. In case the user does not procure short term power, the DISCOM will have to 

undertake load shedding during the year, whose quantum is reported in row 51. 
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If one DISCOM faces shortages and the other surplus, the surplus DISCOM first allocates the 

power to the shortage DISCOM at a rate specified in the άP0|  PP Assumptionsέ sheet (described 

in Table 3). The cost impact of such inter-DISCOM sale is shown in the energy accounting 

sheets. 

5.5.3 Estimation of transmission costs  

The energy accounting sheets project the transmission charges based on FY17 transmission 

charges entered ƛƴ ǘƘŜ ά¢ǊŀƴǎƳƛǎǎƛƻƴ Ŏƻǎǘέ ǎŜŎǘƛƻƴΦ Screenshot 16 illustrates this (rows 94 and 

96). Growth rates for transmission charges need to be input in cells I94 and I96. The projected 

per-unit transmission charges are multiplied with the applicable intra-state and inter-state 

power procurement to calculate the total transmission costs in rows 95 and 97. 

Screenshot 16: Estimation of transmission costs 

 

5.5.4 RPO compliance and its impact 

Based on the estimated energy requirement and the procurement of renewable energy power 

input in the άP6 PP NCEέ sheet, RPO compliance status and impact are analysed in the energy 

accounting sheets. Screenshot 17 provides details of this analysis. 

The solar and non-solar renewable purchase obligation percentage is an input value and the 

energy quantum calculation is based on the total sales in each DISCOM. As RPO is based on 

sales, the magnitude required to be purchased by the DISCOM to ensure compliance will 

reduce with increase in sales migration. In case of shortfall of RPO compliance, there is 

provision in the model to purchase Renewable Energy Certificates (RECs). The user can input 

the rate at which RECs (solar and non-solar) are purchased. The table also calculates the cost 

incurred due to capacity addition in excess of RPO (rows 69 and 83). 
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Screenshot 17: RPO compliance 

 

If one DISCOM has RE procurement for solar and non-solar in excess of requirement, then the 

excess RE power can also be allocated to the other DISCOM. This is shown in row 63 for solar 

and row 76 for non-solar. 

5.6 Distribution Cost  

Costs related to the distribution segment of the utility business are predominantly wires costs 

and are discussed in three sections ς capital expenditure, operation and maintenance, and 

other costs. ¢ƘŜǎŜ Ŏƻǎǘǎ ŀǊŜ ŘŜǘŀƛƭŜŘ ƻǳǘ ƛƴ ǘƘŜ ά9пμ 9t 5ƛǎǘǊƛōǳǘƛƻƴ /ƻǎǘέ ǎƘŜŜǘ ŦƻǊ 9t5/[ ŀƴŘ 

ά{пμ {t 5ƛǎǘǊƛōǳǘƛƻƴ /ƻǎǘέ ǎƘŜŜǘ ŦƻǊ {t5/[Φ 

5.6.1 Capital Expenditure  

As per the APERC regulations, the capital expenses are determined based on the Weighted 

Average Cost of Capital (WACC) approach. This measure will capture the debt and equity 

related expenses for the DISCOM. As shown in Screenshot 18, in order to estimate the Return 

on Capital Employed (RoCE) during the year for the DISCOM, the user has to specify the 

capitalisation in C5 to H5. The capitalisation can be specified on an annual basis or based on a 

growth specified in I5. The user would also need to specify the retirement of assets if any. This 

would help estimate the opening and closing balances for fixed assets during the year in row 4 

and row 5. Depreciation costs are calculated (in row 13) based on inputs for rate of 

depreciation (row 9) multiplied by the capital expenses (row 3) net of capital expenses financed 

through grants (row 11) and the consumer contribution (row 12). 
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The user will also need to input the ratio between debt and equity (row 15), the interest on 

long term loads (row 16) and the % return on equity (row 17) earned by the DISCOMs. These 

parameters are used to estimate the % WACC (Weighted Average Cost of Capital) in row 18. 

Screenshot 18: Estimation of capital expenses 

 

Based on the opening balance of the rate base (row 20), addition of assets in each year which 

has not been financed through grants, and depreciation, the addition to the rate based is 

determined (row 21). WACC rate is applied to the resulting closing balance (row 22) to calculate 

the RoCE in row 23. The sum of the depreciation costs and the RoCE estimated determines the 

total capital expenditure. 

5.6.2 Operation and Maintenance 

The operation and maintenance (O&M) costs are arrived at by entering the rate of growth for 

employee expenses, administrative and general costs and repair and maintenance costs for 

each year. The employee expenses and the administrative and general costs are based on the 

base year expenses and an input growth. Repair and maintenance expenses are fixed at 2% of 

the fixed assets. 

5.6.3 Other costs 

RATE-AP also accounts for other distribution costs such as the working capital requirement 

(estimated as 1/12 of the O&M expenses) as well as income tax payments, appropriation for 



29 
Revenue and Tariff Analysis for Electric Utilities of Andhra Pradesh (RATE-AP) 

safety measures, all of which need to be input for the base year and projected based on 

specified growth rates. 

5.7 Revenue and revenue gap estimation  

5.7.1 Revenue and Tariff 

Category-wise revenue from sale of power and tariffs are calculated in sheets άS3|  SP Revenueέ 

and άE3|  EP Revenueέ. The consumer categories are the same as described in Section 5.4.1 and 

used in the άSales and Migrationέ sheets. Screenshot 19 illustrates how revenue is calculated.  

Screenshot 19: Category-wise tariff inputs 

 

 






























