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PUBLIC NOTICE

Subject: Draft "Guidelines for Medium and Long Term Power Demand
Forecast"

There was a long felt need by power sector Utilities to have a set of
guidelines in place to have a uniform approach for carrying out their demand
forecast. Accordingly, Central Electricity Authority (CEA) has prepared a
document titled “Guidelines for Medium and Long Term Power Demand
Forecast” for the utilities of Indian Power Sector.

2. The draft guidelines aims to serve as a guiding document for power
utilities in order to bring uniformity in their power demand forecast approach.
It is hoped that this document will fulfill their requirement.

3. All the Stakeholders and members of the public are requested to send
their comments/ suggestions on aforementioned draft guidelines preferably
through e-mail (pslf-divi@gov.in) or at the following address latest by 11™ May,

2023.
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A.l

A2

A.3

A4

A.5

A.6

A7

The forecast should be prepared for medium term (more than 1 year
and up to S years) as well as for long term (more than 5 years).

The long term forecast should at least be for the next 10 years.

The forecast should be reviewed on yearly basis and updated, if
required.

The forecast should be prepared/reviewed/updated in consultation
with all stakeholders such as industrial department, agricultural
department, municipal corporation, drinking water department, captive
power plant owners, state nodal agencies for renewable energies and
any other department entrusted with planning and implementing any

electrical energy intensive plan/scheme.

The base year for the forecast should ideally be taken as the two-year
(T-2) preceding the year during which forecast exercise is being carried
out. For example, if forecasting exercise is being done in 2022-23, then
the base year for the forecast should be 2020-21. This is to be done to
test the performance of the forecasting model by comparing the forecast
results obtained for 2021-22 with actual available data (termed as Out

of Sample Validation).

Note - If the data for T-2 year is showing some abnormal trends due to various
factors such as extreme weather conditions, pandemic etc., then the last normal
year till which some definite trends were observable should be considered as

the base year.

The base year for the forecast should subsequently be changed to T-1
after testing the performance of forecasting model.

Spatial Granularity - The forecasts should be prepared at the
Discom/State level at least. In addition, forecast at more granular levels
i.e. Zonal level, Circle level, District level, Sub-Station Level,
Feeder/Transformer level should also be carried out in case of
availability of adequate granular level data. Such granular forecasts



A.8

A9

A.10

A.11

would be more useful in power infrastructure planning. It would also
help in generating more revenues as the potential customers would be
fascinated to set up their base in the areas where their power
requirements are expected to be fulfilled and are already a part of the
planning process.

Time Granularity - The forecast should be worked out year-wise at least.
In addition, month-wise/day-wise/hour-wise/time-block wise forecasts
should also be done if adequate granular level data is available.

Note — These guidelines are focussed more on working out year-wise forecast
for a Discom/ State. However, the concept delineated in these guidelines could
be extended for more granular (in terms of “Time” as well as “Spatial”)
forecasting exercises also.

The forecast should be carried out for at least three scenarios -
Optimistic scenario, Business As Usual (BAU) scenario & Pessimistic

scenario.

Note — More scenarios could also be built up particularly considering
different permutations and combinations of extreme (favourable or harsh)
weather conditions. Some typical such scenarios could be — (i) hottest
temperature scenario only (ii) coldest temperature scenario only (iii)
highest rainfall scenario only (iv) lowest rainfall scenario only (v) hottest
temperature and lowest rainfall scenario. The optimistic scenario should
consider hottest temperature and lowest rainfall scenario whereas the
pessimistic scenarios should factor in lowest temperature and highest
rainfall conditions. Since forecasting under BAU scenario should be
based on normal past trends, the weather parameters need not required

to be considered additionally in this case.

The power demand forecast should be done under the unrestricted
scenario which essentially is reflective of the case when all the unserved
demand currently not served by the utilities due to various supply side
barriers such as generation & network constraints (resulting in planned
load shedding and unplanned outages) is also included.

The method adopted for forecasting should aim at analysing past
consumption data of each consumption category separately and
factoring in impacts of emerging aspects to arrive at appropriate future

growth trends. Central Electricity Authority traditionally adopts Partial



End Use Method (PEUM) for carrying out Electric Power Survey (EPS)
exercises which is explained in Part C below.

A.12 In addition to past growth trends, the medium-term forecast should be
based on the assessment of impact of specific government policies,
developmental plans and other emerging aspects in the definite
quantum of electrical energy.

Note — One way to assess impact of emerging effects could be to take into
account the expected additional load and multiply it with average specific
energy consumption of the relevant consumer category. The guidelines for

factoring in impact of emerging aspects on power demand forecast are available
in part D below.

A.13 The long-term forecast should be based on further extrapolation of the

growth trends estimated under medium-term horizon.

Box A.1l: The main aim of the forecast should be to cover electricity
demand projection for the utility system. In addition, forecast of the entire
power consumption including demand meeting from distributed power
sources such as CPPs, solar roof top should also be carried out so that a
holistic picture of power sector could emerge.

A.14 The forecasting results obtained should be validated through at least
one different method. Econometric Method should preferably be one of

the methods adopted for forecasting.



B.1 The category-wise consumption data should serve as the basic input for

power demand forecasting.

B.2 The consumption categories should be identified as per the tariff
structure prevailing in the respective Discoms. The broad categories are
Domestic, Commercial, Public Lighting, Public Water Works, Irrigation,
LT Industries, HT Industries, Railways, Bulk Supply, Open Access &
Others.

B.3 The input data should be collected for the past 10 years at least. An
indicative format for collecting year-wise input data is given in
Annexure-I.

Note — More granular data could also be collected in similar formats.



B.4

B.5

B.6

The “Other” category should generally include energy consumption not
fitting into any of the standard categories such as temporary
connections consumptions, State Centre Category (as in Jammu &

Kashmir) consumption etc.

As far as possible, the unserved demand should be added category-wise
as per the consumer mix profile of the concerned geographical areas.
In case of unavailability of these details, such demand should be added
to the “Others” category.

The weather parameters (such as rainfall, temperature) should also be
collected for arriving at the forecast range.

- Box B.2: There should be proper up-keeping of data so that the data
for any forecasting exercise should be readily available and not suffer from
any inconsistency.

C.1

The annual growth rate in the past for each energy consumption
category should be analysed. Two of the simplest and appropriate
statistical methods for such purposes are “Least Square Method” and
“Weighted Average Method” which are explained with illustrative
examples in Annexure II. Other advanced statistical tools may also be

used to analyse growth rates.

Note — In case of more granular forecasting exercise, the annual
consumption growth rate of each month/day/hour/time-block, as per
applicability, could be analysed separately.



“f.  Box C.1: The three components of T&D losses viz. Distribution

losses, Intra-state transmission losses and Inter-State transmission
losses should be analysed separately as each component normally follows
separate and disjoint trajectories. The transmission loss trajectories are
normally found to be flatter in comparison to a steeper distribution loss
trajectory. Also, the quantum of Inter-State transmission losses depends
more on net energy import of the Discom/State whereas intrastate

transmission losses depends more on technical losses.

C.2 The past growth trends for T&D losses (in energy terms) should also be
analysed separately for estimating future growth trends. For this
purpose, the three components of T&D losses (viz. Distribution losses,
Intra-state transmission losses and Inter-State transmission losses)

should be analysed separately.

A& Box C.2: In cases where Discoms/States are hopeful of reducing T&D
drastically over a shorter period of time due to some planned measures
such as extensive meter installations, reduction in losses should not be
considered in complete isolation as some of the unmetered load then,
would be expected to come up under metered load of different consumer
categories. Accordingly, adjustments should be made by taking

appropriate assumptions.

C.3 The impact of emerging aspects expected in future should be factored
in additionally after arriving at the forecast on the growth rates
estimated on the past time series data as explained in Part D.

Note - The impact of ongoing government policies/schemes, technological
advances should not be factored in additionally if they are already in vogue for
quite some time in the past and expected to follow similar trajectories in future

as such impacts are already captured intrinsically in the past time series data.

C.4 The impact of energy efficiency should not be considered additionally in
most of the cases as such impacts are already captured intrinsically in
the past time series data. However, if some major changes on account

of energy efficiency are expected in future due to various factors such
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C.5

C.6

C.7

C.8

C.9

C.10

C.11

as some major technological breakthroughs or implementation of some
major government policies, then the impact should be factored in
additionally. In such cases, the impact in a definite quantum of electric
energy should be assessed.

The methodology adopted should be assessed on the criterion of out-of-
sample validation (pls refer para A.5 above). For doing this, the forecast
for the first year immediately after the base year should be compared
with actual data recorded for the year.

Note - In case of deviations, necessary course correction in the growth rates
adopted should be done after detailed examination. Some of such correction
measures could be filtering the outline data from the input data, changing the
base year, changing the assigned weights etc.

The energy requirement of a Discom/State should be arrived at by
adding T&D losses to their total energy consumption. The concepts of
accounting T&D losses to arrive at energy requirement figures at
Discom and State levels are explained in Part E and Part F respectively.

The energy requirement of a state incident upon the Ex-Bus of the

generators should also be estimated (refer Part F).

The peak demand forecast of a Discom/State should be derived from
the energy requirement figure by applying appropriate load factor as
explained in Part G.

The forecast under BAU scenario should be derived first and based on
that, forecasting under other scenarios should be done. A broad list of
the parameters which may be considered for creating different

forecasting scenarios is given in Annexure III.

The electricity demand depends on weather conditions also. In the
traditional PEUM, weather parameters are not considered separately as
those are assumed to be inherent in the past energy consumption data.
However, weather parameters should be considered separately while

developing more than one forecasting scenario.

The basic concept and a simple approach for factoring in weather
parameters are discussed in Annexure-IV which could be adopted in
forecasting power demand. Advanced statistical tools like Multivariate
Regression Analysis should also be used for this purpose.



The impact of emerging aspects should be quantified in sync with the
targets set by the government. In case of non-availability of any target,
suitable assumptions should be taken that should be spelled out
clearly.

If the targets are not segregated at annual level or no definite trends are
anticipated, then an exponential trend with more impact in the later
years should be considered.

As far as possible, the impact of the emerging effects should be
apportioned to the corresponding pre-defined consumption categories
only (For example, Electric Vehicle penetration could impact domestic
and commercial consumptions, Green Hydrogen production could
impact Industrial consumption, Solar pump penetration could impact
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irrigational consumption). In absence of any such suitable category, a
new category could be created if the impact is substantial. Otherwise,
it could be clubbed in “Others” category.

(Note: The methodology adopted during 20t EPS for assessing impact of electric

vehicles on energy demand is given in Annexure-V for reference).

The total electrical energy requirement of a Discom should be worked
out by adding its Distribution losses & Intra-State Transmission losses
attributed to that particular Discom to its total category wise electrical

energy consumption.

Commercial (AT&C) Losses, then Distribution Losses for the power
demand forecasting exercise should include Technical as well as Billing

Efficiency losses but exclude Collection Efficiency Losses.

Box E.1: If compared with the concept of Aggregate Technical &

Distribution losses of a Discom should be calculated by subtracting
total electrical energy billed to all consumers from total electrical energy

purchased by Discom from all sources.

Intra State Transmission losses for the whole state should be
apportioned to each Discom in the ratio of their respective energy
requirement (i.e. Energy Consumption + Distribution losses) if more
than one Discom is present in any state.

. Box E.2: For the purpose of calculating % T&D losses, the open access
consumption and unserved demand should be subtracted from the
Discom’s consumption. Afterward, based on % losses, the T&D losses in
energy terms should be calculated on the total consumption including

open access consumption.
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F.1 Electrical energy requirement of a State at its periphery should be

worked out by summing up the T&D losses of its each Discom and

adding it to the electrical energy consumption of the state.

F.2 Electrical energy consumption of a State should be worked out by

summing up electrical energy consumption of all its Discoms.

Box F.1: Open Access consumptions should be added at state level
consumption additionally if Discoms had not accounted for such energy
at their level. In such case, the state transmission losses applicable on
quantum of open access consumption should also be added additionally
to arrive at total T&D loss figure of the state.

F.3 The energy requirement of a state incident upon the Ex-Bus of the

generators should be arrived at by adding the inter-state transmission

losses to the electrical energy requirement of the state at its periphery.

(i) Box F.2: Concept of factoring in T&D losses in Energy Requirement
State
Requirement at Requirement at Discom
EX Bus its periphery Consumption
Inter-state Intra-state Distribution
Transmission Transmission losses
losses losses
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