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1) To highlight on the load forecasting needs and

importance to operational mechanisms under changd

regime of power sector in India.

2) To reach detailed enlightenment on availableet®/
tools /techniques /methodologies of loaddasting.




3) Understanding practical adoption of load for&oas
tool through case study presentation of one of Miléy in

Maharashtra.

1) Quick summary of Energy and demand situation in

India.

2) Operation structure of Power Business and Regyla
requirements / compliances.

3) Need of load forecasting.

4) Load forecasting types, load forecasting toals a

methodologies in details.

5) Case study and concluding annotations.
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Figure 1. India’s Peak demand and deficit

(As on Sep 2009)

Table 1. India’s Peak demand and deficit

(As on Sep 2009)




Energy demand and deficit comparison
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Figure 2. India’s Energy requirement
and deficit (As on Sep 2009)
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The above statistics and trends show need of efili
using fuel assets and Power Supply Infrastructore t
fulfill the current and future energy requiremehtraia.
This can be achieved by adopting efficient operatio
planning, generation scheduling, dispatch and

operations

4. OPERATION STRUCTURE OF POWER
BUSINESS AND REGULATORY
EQUIREMENTS / COMPLIANCES :

4.1 Operation Structure of power business
Below diagram shows operation hierarchy of daily

business operations in power sector
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Fig 3: Operational Elements of the power
business.

Implementations of Global power market concepts arg
under development and promotion stage, in India
Around 95% of power transactions are based of
traditional long term power procurement agreemen
based models. However they are governed by AB]
mechanism set up by Appropriate ERC.Fig 3 shows
traditional operational flow diagram on left hanidles
and mesh of the additional flows as per new statuto
provisions.

Important features of the above shown mesh diagr@m
listed below.

DISCOMs are already in long term PPA with
GENCOs. Under new regime, they are privileged by
new long term PPA competitive bidding Guidelines by
Gol which is successful model of -creation of
competition in Generation Sector benefiting end
consumers.Earlier Appropriate Governments werd
taking decisions and executing the projects by déend
procedures. Under this mechanism DISCOM identifieg
land and fuel linkage and bidders quotes a per Ka&e
rate for supply, implementation, erection, mainterea
and operations on long term basis.To optimize the
Energy Generation and Supply utilization process
appropriate ERCs set MoD as KPI to generators.

DISCOM can buy the additional required power
from anywhere in the National Electricity Grid thgh
trader, IEX. Procedures are governed by CER(
Regulations and ABT mechanism there under.




Using Power Market concept ABT mechanism
DISCOM has privilege to buy power at competitive
rates.

Consumer can buy power directly through

access mechanism.
Consumer has privilege select as per the choice.

4.2 Power sector participants:

operations and control area under new regime ofepow
sector.

Legaland R egulatory

*NLDC, RLDC
*CEA

*BEE

*Traders

<EX

Central Sector

StateSector

5. IMPORTANT REGULATORY AND
OPERATIONAL COMPLIANCES TO TSUS :

1. DISCOMs:

based
on sales forecast and investment  reqmeénts
for
annual tariff determination.
Submission of Day Ahead schedule for ABT
implementation.
Adherence to Tariff, SoP, CGRF and Supply code
and other Regulations/Orders.
Meeting KPIs set by ERCs.

Taking majors to reduce distribution losses.

2. TRANSOs:
. Submission of Annual Revenue Requirement
based
on sales forecast for annual tariff
determination.
Support to estimate TSA to LDCs to run ABT
mechanism.
Adherence to Grid Code Regulations.

3. GENCOs:

merchant generators,IPPs or RE generators using ope -

Below diagram shows various organizations and their 4.

Submission of Annual Revenue Requirement

Submission of Annual Revenue Requirement

based

on sales forecast for annual tariff
determination.
Support to estimate TSA to LDCs to run ABT

mechanism.
Adherence to Grid Code Regulations.
Submission of Generation Schedule to LDCs.

TRADERSs:

Adherence to licensing conditions and Grid

Codes.
Executing

coordination

with LDCs.

Providing requisite input data to LDCs.

daily trading transaction in

5 LDCs:

Monitoring and controlling the load dispatch
under

the area of operations.

Facilitation of ABT transactions.

Balance and settlement.

6. STUs:

. reparation of metering code for the states.
Infrastructure set up for ABT.
Ensuring Grid discipline.

7. Open Access Consumers:
Furnishing daily Day ahead schedule to SLDC.
Adherence of Grid Code.
. Compliances to instructions from LDCs as per
Grid
Operations requirements.

6. NEED OF LOAD FORECASTING AND LOAD
FORECASTING TYPES:

6.1 Need of Load Forecasting:

1. Planning:

Every participant viz GENCO, TRANSCO, DISCO and
Traders need load forecast inputs to prepare neyw
schemes of extension or enhancements or capacity
additions or infrastructure development. The nekwor
and system planning is always based on load
requirements. Advanced load forecasting tools o
applications gives appropriate future long termdloa
requirements.

A major component of the ARR is investment CAPEX
in Infrastructure Projects for network enhancensmd
restructuring for loss reduction. Load forecastiagults




give accurate inputs for optimal CAPEX proposald an
competitive tariff to consumers.

2. Estimating sales forecast for ARR.

Under new statutory regime, DISCOMS have to furnish
ARR to ERCs for Tariff Determination. Tariff is
determined on the basis of sales forecast. Accurate
realization or recovery as per recovery is alwaygéd

to accurate sales forecasting sale forecastingtimated

on the basis of load forecasting inputs.

3. Furnishing Day ahead Schedule to LDCs by
DISCOMs.

GENCOs get fixed charges for its asset implemesrati
and maintenance in the ARR. However, they get
recurring and FCAs through monthly energy charges
from DISCOMs.

Apart from above DISCOMs and other TSUs are
governed by ABT mechanism. Under ABT, DISCOMs
and receiving TSUs have to submit day ahead schedul
to LDCs. Based on these schedules Generators prepar
generation schedules. SLDC controls and monita@seth
operations.ABT mechanism enforces incentive and
disincentives to Generators and TSUs as per the
compliances and non-compliances to the submitted
schedules. Ul calculations and balance and settieisie
done on the ABT compliant meter data and tariff
determined by ERCs.

6.2 Types of Load Forecasting:

Load forecasting types are worked out as per the
operational requirements.

1. Long term load forecasting (LTLF): Applicable
for system and long term network
planning.

2. Mid term Load Forecasting (MTLF): Applicable
for quarterly, half yearly and yearly LF
needs.

3. Short term Load Forecasting (STLF): Applicable
for day ahead and week  ahead LF
needs.

6.3GENERAL PROCESS FLOW OF THE LF
APPLICATIONS BUILD UP:

4 N

Input Data Collection
%

Data sanitization and preprocessing

%
&

n ! 0/

-
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/. LOAD FORECASTING TOOLS &

METHODOLOGY :
Artificial Neural network.(ANN)
Fuzzy logic (FL).
Autoregressive model.
Similar day approach.
Time series.
Expert system.
. Support vector machine.
ANN and FL are the popular and commonly used
mathematical tools for LF applications.
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8. CASE STUDY:
Development and Implementation of LF application fo
one of the distribution utilities at Mumbai.
Requirement:
Short term load forecasting reports for submittdeay
ahead schedule at 15 minutes interval to state log
dispatch center(SLDC), Kalwa for ABT compliances.
Data required for application development;
1. Three years past load data at 15 minutes interval.
2. Three years congruent weather data of humidity
rainfall, temperature and wind direction.
3. City holiday calendar.
Data required for running load forecast:

1. Weather forecast at 15 minutes interval.
2. Actual weather of past day at 15 minutes interval.
3. Major network and load changes.




SCREEN SHOTS of the LF applications
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View short term load forecasting report 1

\ Form No. SLDC/OP-105F-8
Drawal Schedule of TPC InSTS Transmission System under ALOC Trombay ‘
Tobe e o TPCLDC by RELD)BEST ad TP o 110 s ey on iy heass |

Date of submission = 1932008 |
Time ofsubmission = 000,00 rs
Schedulefordate = 05452009 | REVISED
Best MPNG through IEX
N | DELIVERY Point
Bk Block i I Totl | IWHE| g Regon
SELL  [PURCHASE|
1 0:00:00 01500 463,074
2 0:15:00 0:30:00  |455.0975 s
3 0:30:00 045:00 41121
4 045:00 1:00:00 428.666
5 1:00:00 115:00 416211
6§ 115:00 1:30:00  |405.6365) o
1 1:30:00 1:45:00 395.062
] 145:00 200:00 3860855
9 200:00 21500 371109
10 21500 23000 369.724 %
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Load forecasting is vital requirement of power eect
players for network planning, regulatory submission
and ABT compliances. Various proven mathematical
models are already available for calculations. urrent
scenario, due to lot of developments in softward /
applications and ample data availability, LF apgdiiens
can be easily developed and trained as per thestirydu
requirements.

More the past data and more accurate weather fireca
data is available, LF results accuracy will be doett
Therefore

user shall provide the ample data for training and
operation of application for better accuracy.

Utilities are adopting various IT tools for techaliand
commercial operations. Such tools can be easily
integrated with LF applications to run it on common
available data. LF results can be linked to utsity
internal new load sanctioning and planning depantse
for network improvement scheme preparations.
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