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B Executive Sumim o

Executive Summary

Gujranwala Electric PoweCompany (GEPCO) is supplying power to civil districts of
Gujranwala, Gujrat, Sialkot, Narowal, Mandi Bahauddin and Hafizabad. This concpams
into existence in the year 2001 after unbundling of WAPDA systarlieE it was known as
Gujranwala Area Electricity Board (AEBIn the year 2001lits distribution networlcomprised
thirty five 132 kV and fifteen 66 kVub-stations andat presenin the year201314 there are
fifty nine 132kV andeleven66kV substations

Peakdemand of GEPC@n the year 20134 was 1561 MW, energy sale wa6828 GWh and
energy purchased wa@$54GWh. The shares of domestic sector and industrial sector &léte
and 29 % respectively with respect to totahergysale, which is not a healthy sign. The total
number of consumers in 2013 was 232 million out of which 241 million were domestic, G0
million were commercial and @41 million were agricultural. In the year 20413} total sale of
GERCO in terms of megwatts was 139MW, for the domestic sector it w28 MW, for
medium & large industries it w&67 MW and for small industries it w9 MW.

This forecast has been computed on the basis of Power Market Survey (PMS) methodology by
the GEPCO (PMS) team uadthe supervision of planning pow@JTDCL). The year 201-34

has been taken as base year and the forecast horizon is ten years up24. Z023base year

sale data (feeder wise consumer categase energy sale) and the expected spot loads data at
the locations of different suftations have been collected B£PCO power market survey team.

Data for the base yedras also been adjusted for the estimates ofserved energy ¢ad
shedding) in ordeio haverealistic figures.

Forecast results show thatthe years 20218 and 202324 erergy sale will bel1747GWh and
16210 GWh, peak demand will b2859 MW and 3876 MW, and energy purchased will be
13155GWh and 1812ZWh respectivelyFor the period201314 to 2@3-24, annual average
compound growth rate of energy sale, peak demand and energy purchase® Rt .80
and6.20% respectively.

A realistic forecast, saves over investment as well as under investment, meaning thereby timely
recoveryof revenue and no constraints in the supply of power (load shedding) respectively. This
kind of forecast can only be prepared by applying proper methodology with authentic data. The
results of previous PMS forecasts were very close to the actual whiobspiw authenticity of
methodology and data. This report highlights the salient features of load forecast of the company.

Planning PoweNTDCL firmly believes that the read&rcomments/suggestision this report
will help in improving energy and demand forecast in future.
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1 Introduction

The present report of Powktarket Survey forecast is thd™®issue, jointly prepared by GEPCO
and Panning Power NTDCL. This report contains year wise detailed forecast of energy and
demand for the whole compamnd each dustation within the companyn addition to that,

civil administrative areas forecast like Division and Districts within the company are also
computed and deped in different tables.The forecasid peak demand ofiGEPCO has
graphically presented in Figurell

Load forecasting is an important element of the power planning process involving prediction of
energy anadlemand. The forecast serves as the basis for deamatsdipplyside planning. Load
forecasts are typicallyrppared by utilities for different time framdspending upon theifferent
planning applications and operations.

Long term planning requires a system level forecast of total generation requirement and peak
demand. On the other hand transsion and distbution planningrequiremore load level and
geographic detail to assess location, timing and loading of individual lines, substation and
transformation facilities

Computed Peak Demand (MW)

4500
4000

/
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2000
1500
1000

500

Mega Watts (MW)

Figure 1-1: Computed Demand Forecast

Forecasting models fall inthree general categories:

f Trend models
i Econometric based models
1 Enduse models

Trend forecasts graphically or mathematically extrapolate past electricity demand trends into the
future. They may benadequate for shorter time periods wheemographicchanges in the

underlying casual factors of load growth are not anticipated. Econometric models represent a
more comyuloevnd étaeproach to forecasting and re
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relationship between past energy consumption and otheablesi defining past economic

output, demographics and price or income variables. Such models employ a combination of
econometric, regression and time series forecast techniquesisEmdodels relate energy use to

the physical appliance stock levels, te thse patterns or to the industrial process. These end use
model s repr apdntf oa eclactttiongy approach and nor ma
use forecast and consumer survey techniques.

This report has been prepared on the basis of Piehagket Survey Methodology and the model
used is called Power Market Survey (PMS) model. This model is a form of end use model which
provides energy and power projection for all distribution companies and all grid stattbims

the company.

The PMS modelelies on an extensive data base of historical sales. The data base includes
consumption byconsumettype (i.e. domestic, industrial and commercial etc.) on a grid station
and grid station feeder basis. Actual consumption data are adjusted-$ervea dmands
attributed to load shedding.

Energy forecasts are computed &ach consumption category at the sub area level on the basis

of a trend analysis of recent per consumer sales plus new consumer connection applications.
Industrial forecasts are based mrerviews with existing consumers, trend projections and a
review of the applications for request of new and increased service. These analyses are repeated
for each sub area for each of the years to be forecast. The annual peak demand is determined
from the resulting energy forecasts by using the load factors and diversity factors developed for
each consumer category. Forecasts are then aggregated to system level.

Because the PMS forecast is based on a mix ofusedtrend projection and known consumer
expansion plans, it cannot be used reliably to predict demand over the longer term. This model
had not been created to predict impacts of changes in growth of different economic sectors or
consumers categories over time, or changes in both the absolutdadivé prices of electricity,

and of changes in the relationships between income growth and electricity growth over time as a
result of market saturation and technological change (in order to capture these changes NTDCL
is using another model called regsion model). Regression model is u$ed long term
forecastilg as the changes in growdine occurred due to change in technology, life style over a
longer time period.

The Power Market Survey forecast model most closely approaches the requiremewrof p
system planning. It provides the level of detail required for siting studies and transmission and
substation planning, as well as the sectoral detail necessary to assess different sector growth rates
and their impacts on load shapes, both for theesysDISCOs and grid stations. In addition,
because it also makes specific provision for load shedding i.e. suppressed demand, it provides a
reasonable approximation of unconstrained load growth.
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2 Historical Supply and Demand Analysis

2.1 Category-wise Sale

The customers within the compaosgn be segregated in differarg#ttegoriesThe segregation

is usually based upon the type of applications for which electricity is being used. Major
categories include Domestic, Commercial, Small industries, Medium & liadgestries and
Agriculture.

The categor-wise percentage sale for the yea@9203, 200506, ard 201213 are given in
Figurel-2.

200304

3% 45% m Domestic

B Commercial

m Public Light

B Small Industries

m M&L Industries

7% 0% 4% ® Tube Well
5%
m Domestic
‘ m Commercial
m Public Light

m Small Industries
m M&L Industries
m Tube Well

201314

4% )

m Domestic

m Commercial

m Public Light

® Small Industries
® M&L Industries
u Tube Well

Figure 1-2: Historical Categoy-wise Sale
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2.2 Transmission and Distribution Losses

In our systentosses are divided into two types;

I Transmission Losses

9 Distribution Losses

The losses on 132 kV and 11kV transmission lines are considered as Transmission Losses
where asthe losses on 11 kV and 440 Volts lines supplying the consumers are called
Distribution Losses. In a system, generally the high losses are due to lack of proper
maintenance andlementof theft. Reduction in losses can be achieved, by installing proper
size of conductor in 11kV feeders, low tension lines By installing capacitor banks$o

reduce reactive power and theralmproving the powefactor. Energysent out is shown in

the form of its breakup as sale, distribution losses and transmission legketheir
percentages in thegure 1-3 for the yeaR011-12, 201213 and 201314.
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® Transmission Losses
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5920(GWh
89%
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s 201314

9% 124

m Distribution Losses
m Transmission Losses
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6828
89%

Figure 1-3: Historical Transmission and Distribution Losses

2.3 Recorded and Computed Peak Demand

Recorded demand is the highest electricity demand or maximum power supplied to the
consumers during the base year. Computed peak demand is calbylatddingthe element

of unserved power into the figure of recorded peak denfagdre 1-4 shows the remrded

and computed peak demafMW) from the year 209-10to 201314

2500 + 2190
— 1995 1994 2036
Z 2000 - 1873
E 136 147 14 156 m Recorded Peak
<ZE 1500 - 127 Demand
=
LIDJ 1000 - m Computed
4 Peak Demand
<
LL
A 500 -

O T T T T T
2009-10 2010-11 2011-12 2012-13 2013-14

Figure 1-4: HistoricalRecorded and Comput&sak Demand
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2.4 Number of Consumers

Historical record of number aonsumerswvithin GEPCOjurisdictionis given in Figurel-5.
These consumers are from all categories; i.e. Domestic, Commercial, Small industries,
Medium & Large industries, Public Lighting, Bulk and Agriculture.

2734552

2800000
2700000
2600000
2500000
2400000
2300000
2200000
2100000

2000000 . . . . .
2009-10 2010-11 2011-12 2012-13 2013-14

2549730

Figure 1-5: Number of Consumers
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3 Power Market Survey Methodology

3.1 Overview

The Power Market Survey Model forms the basis ofrtieeliumterm forecast. It produces
energy and peak demand forecast aueelevenyear period by consumption category and
by grid station for the entire service area. nel has three inteelated components: the
main database, the basic input parameters and the calculations themselves.

The energy consumption data base obtaihealigh the power market survey is immense. It
contains base year consumption data for existongsumes andelevenyear® forecast data

for new consumes for eachconsumercategorywithin the companylIn addition, there is
separate information for peak demand in medium & large industries and traction categories.
Because of its volume this data is not listed as part of this report.

In addition to the data base, a number of basic input parametersfioimegral part of the
forecast model which are separately prepared for each DISCO. These include:

1 Growth rates: the annual increase in consumptioncpasumer by consurtipn
category

1 Loss rates: transmission and distribution losses expressed aseatpge of energy
purchased and energy sold, respectively

1 Load factors:relating the amount of energy consumed to the rate at which it is
consumed (that is, the peak demjaimd each consumption category

1 Coincidence factors: describing the load diversiithin the system.

The forecast calculations within the model combine the energy consumption data and the
input parameters to compute the energy and peak demand requirements within each area for
each year to be forecast The datas accumulated from tharea basis, to grid stations,
DISCOs and ultimately to produce a forecast for the entire system.

Each of the three model component is discussed in detail below.

3.2 SurveyBaseData

An extensive data base has been developed on gross consumptimmdwmnercategory
household (domestic), commercial, small industrial, large induduita, wells(agriculture),

public lighting, and traction (electric rail). Energy consumption comes ftorsumer
service meter readings. Maximum demand readings and load factors for large industrial
users and other demamieteredonsumes are based on service meter readings. The
consumptiondata is collected from Computer Centers of each DISCO (It is fedder
categorywise consumption data).

Actual consumption data are also adjusted fesenved demands attribatéo load shedding
and to voluntary restraint bgonsumes (e.g. an industriailonsumemho agrees to close his
plant or switch to autgeneratiorduring peak hours).
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The basic geographic unit represented within the data base is called an area, although many
areas are divided into two or more subareas. This occurs when portions of the area are
served by different feeders or where a single feedeices different administrative districts.

Each area is assigned a series of codes which identify the technical boundaries associated
with the area.

The technical boundaries, which are emphasized in this report, start at the grid station. Thus,
all areasand subareas are assigned to one of thénalktibstations in each DISCOhese

are distribution grid stations supplying power atkVlafter transformation from a 1R¥ or

66 kV source Grid stations are combined to form DISCO.

There can be up to eleveecords in the data base for each area or subarea, one record for
each year of forecast. The first year is typically year zero and records the base year level of
consumption for each consumption catggas determined in the surveVhe remaining
recordsfor the area list the incremental consumption associated withcaesumes to be

added to the area within the specified year.

This incremental consumption is based on applications for new or extended service which are
filed at each revenue office anwim discussions with the relevant industries and government
agencies. Incremental industrial consumption is based on a combination of interviews, trend
projections, and reviews of applications for new and/or increased service. Interviews are
held with mgor industrial consumes to identify their current capacity utilization and any
long-term plans they have for future expansion or changes in their electricity consumption.
Auto-generation is also recorded. In addition, the various branches of the Miofstr
Industries are interviewed to determine how many apphiea for new developments or

plant expansions have been received, and what the anticipated electrical load associated with
each is likely to be. These anticipated new demands are added basibeforecast of
industrial consumion.

Extension of electricityo new areas over the forecast period is dealt with separately. The
number of new communities to be electrified is also obtained. Initial loads and load growth
are calculated based onspa@&xperience in terms of market penetration and consumption per
consumein newly eletrified communities. This analysis is conducted at DISCO level.

There are over 10,000 area/subareal/year records in the data base.

3.3 Input Parameters

A number of input parameters are defined for use in the Power Market Snodey, these
parameters are:

Transmis®n and distribution loss rates

The rates of growth in consumption pansumer
Load factordor each consumption category
Coincidence or diversity factors

Load Shedding or Unserved Energy

= =4 =4 -4 -9
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The definition and basic derivation of each is discussed below.

3.4 Growth Rates

The forecast calculations, as will be discussed below, useqrsumergrowth rates to
update the previous year's consumption before adding the incremental consumption estimate
for the currenyyear. The Power Market Surveyodel requires petonsumegrowth rates to

be specified by DISCO for each consumption category (domestic, commercial, etc). The
rates selected for tHerecast are based on average annual compound growth rates, calculated
from the last six years data of eaxdnsumercategory in eacbISCO.

3.5 Losses

For every 100 units of electricifpurchasedrom a power station only 75 to 85 units are
actually sold to the ultimate enger. The remainder is consumed by the power system itself

in the transmission and distribution of the sold energy. These transmission and distribution
losses must be added the sales forecast in order to determine the total generation
requirement for the system. An additional source of "lagsie consumption in auxiliaries

(also called station service) used by the power plants in the process of generating electricity.
Auxiliary consumption cannot be avoided and is totally dependent on the type of generation
system. For example, a thermal plant would have a higher station service than a hydro plant
to account for the energy consumed by fuel and waste handling systexisary losses are
determined and incorporated in the forecast outside the model.

Within the Power Market Survayodel, distribution losses are expressed as a percentage of
sales and transmission losses as a percentage of the poecggsedrom the gnerating
stations. The model is capable of handling different loss oditeach year for each DISCO.

The distribution and transmission losses used in the Power Market Survey Model are based
on the review of current loss rates and an evaluation of mxigtss reduction initiatives
within PEPCO. The losses proposelistribution losses at 11kV and trarission losses at

132 kV, are applied DISC@avise. A separate excel sheet has been developed outside the
model to calculate the loss rates needed for théein The loss rates have been set to match
observed performance.

3.6 Load Factors

Energy sale in each consumption category is converted to peak power demand through the
use of a load factor. Itxeresses the ratio of the amount of energy actually consumed to the
amount that would have been consumed had the peak rate been continued over the entire
period. Load factors can be calculated over any time period but the most carerdaily,

weekly andannual.

The load factors utilized in the Power Market Survey Model relate annual energy sales to
peak capacity for eachonsumercategory (domestic, commercial, public lighting, small
industries and privatéube well3. Input load factors are not requdrdor medium/large
industry, publictube welland traction sales as consumption for these sectors is provided
through the survey in both energy and power terms.
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Maximum demand readings are available directly for large industrial and other demand
metered consumes such as publidube wells Load factors for nowlemand metered
consumes are determined on a sample basis. For example, peak demand is based on
maximum demand readings from substation feeders which are identified as serving predomi
nantly one sdor.

Domestic and commercial load factors are differentiated by community size (village, town or
city). Whereas a single load factor is used for small industrial, privsse wells public

lighting and traction because of the similar nature in the tperaf these loads. While

there is some variation in the load factors within the domestic and commercial sectors, there
are no differences in any of the load factors by DISCO or year.

3.7 Coincidence Factors

The total energy demand of a number of individc@ahsumes is determined as the simple

sum of their individual energy consumption values. The total peak load, however, is
calculated as the diversified sum of their individual peak leaels. The coincidence factor,

as its name implies, is a general term which measures the coincidence between the peak loads
of any number of individuatonsumes or consumergroups over a specified time period in

order to compute a combined peak. Mathé&cally, it is the inverse of the diversity factor.

The daily coincidence factor is determined by comparing the daily load patterns of each
consumer or group under consideration. In this case, the sum of the individual hourly (or
15-minute) peaks wodl determine the overall daily load pattern and the overall peak load.
If, for example, oneonsumelor group) consumes energy only in the morning and a second
group consume only in the evening, the coincidence factor between thesertstomes

would bezero and the peak load of the combined group would be the peak of the larger
consumer. Conversely, if both groups consumed all energy at the same hour, tlderoenci
factor would be one and the combined peak would be the sum of the two peaks. i¢e,pract
the coincidence factor is found between these two extremes.

Coincidence factors can be determined between any group argtaub of consumers
whether it is domestic versus commercial or Lahore versus Islamabad, provided that
reasonable estimates bifetappropriate load patterns are available. Typically, these patterns
are not readily available and must be synthesized from ipletenor estimated data. In
addition, all coincidence factors calculated from these load patterns are approximations of the
corresponding instantaneous peak faced by the system. In fact, a common practice is to
define this instantaneous peak as the bench mark and specify all coincidence factors in
relation to this peak and time. The advantage of this approach is thatkaligrzebe easily
converted into their contribution to the overall system peak, the disadvantage is that the
relationship between any two groups cannot be so clearly specified and will likely be
incorrectly specified.

The Power Market Survey Model dependgon specified coincidence factors between
consumption categories and between consumption areas in the &éggrejgpeak loads

from consumers to the peaks at grid stations and at DISCO level and at the level of overall
system peak. The coincidence astestimated for the medium term model have been based

10
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on the limited available PEPCO records of the peak loads at various points in their respective
systems.

3.8 Forecast Calculations

The forecast calculations involve three basic steps. Firstly, an energy forecast is determined
at the area (or subarea) level using garsumergrowth rates and incremental consumption
estimates from the data base. This is then converted to a peakddiememast, again at the

area (or subarea) level using the input load and diversity factors. Then transmission and
distribution losses are added and final step is to accumulate the areas into their corresponding
grid stations, andrid stations into theiDISCOand finally all DISCGto form the system.

3.9 Energy Calculations

The kasic calculation unit is the area or subarea. The data base provides the base year energy
consumption level for each of six consumption categories: domestic, commercial, public
lighting, small industrial, privateube wellsand medium and large industry. The database

also includes the peak demand associated with the medium and large industry category. The
domestic energy forecast for year 1 (the base year is year 0) is caldylatedtiplying the

base year consumption by the domestic quersumergrowth rate to account for growth in

the intensity of use in the sector then adding the incremental consumption listed in the data
base to account for new use in the sector. This psoierepeated for the remaining five
energy sectors (plus the medium and large industrial demand) for each of the rem@ining
years. The total energy consumed in the subarea within the year is then computed.

3.10 PeakDemandCalculations

The annual energy liees for each of the domestic, commercial, public lighting, small
industry and privatéube wellcategories are converted to peak demand using the load factors
listed in the appropriate input parameter file and adjusted to account for coincidence within
the category. The annual peak demand for the area or subarea is computed as the sum of the
individual category peaks multiplied by coincidence factors within the subarea and for each
subarea within an area.

3.11 Accumulations

The total energy and peak demand at a given grid station is calculated as the sum of all the
areas and subareas in that grid station's service area plus an allowance for distribution losses.
Peak demand estimates are accumulated and different coincidetmes applied to city,

town and village areas within the service area. The total energy and peak demand within a
given DISCO is the sum of all grid stations in that DISCO plus traction and an allowance for
transmission losses. Peak demands are againsdied in the accumulation, and the system
totals are obtained from DISCO6s total with

11
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4 PMS Forecast Results

4.1 Recorded ForecastExcluding Load Shedding)

The term Orecordedd means the sal eseweded i n
energy (load sheddingforecasted sale, transmission and distribution losses, generation
requirements and peak demand without load shedding has been shown adirIT'able

4.2 Computed Forecast (Including Load Shedding)

The term O6computedd means the s adewmedanergyd i n
(load shedding)Forecasted sale, transmission and distribution losses, generation requirement

and peak demand with Idastedding has been shown on Tablk2.1Peak demand of this

table has been demonstrated graphically in Figuée Similarly energy sale and energy
Purchased also have been shown in Figurethe difference shows all losses of BPISCO.

This is also thebaseforecast. Ifthere had not been the load shedding the recorded forecast

would have been the actual forecast i.e. the base forecast.

3000 -
2000 -
1000 -
NN N T U SR, ST LA LU (N
o R S S S R N S S S R

Figure 1-6: ComputedPeak Deman@W)

mmm Energy
Purchased
(GWh)

— Energy Sale
(GWh)

Figure 1-7: EnergyPurchaseds. Energy Sale
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4.3 Category-wise Forecasted Energy Sale (GWh)

Percentage share of each consumer category in total sale of yeat726h@ year 20223
has been depicted in Figure31

20118
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m Commercial
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m Small Industries
m M&L Industries
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202324

636, 4%

486, 59%
m Domestic

m Commercial

1089, m Public Light

7%
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1046, 6%

m Small Industries
m M&L Industries
m Tube Well

Figure 1-8: ForecastedCategomyise Sale
The categorywise forecasted sale without and with load shedding are shown in Falded

1-4 respectively.
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4.4 Category-wise Forecasted Energy SaléMW)

The forecast of consumption (sale) in terms of Mega Watts with and without load shedding is
shown in Table -6 and Table &b respectively.

4.5 Peak Demand of Substations

A projection at a suistation is the most peculiar feature of this report. It is indeed a very rare

and useful forecast. I't6s the baslseprovidest r anst
a very solid ground for proposing a new iation or augmentation extension and
conversionof a substation.Only distribution losses have been considered in preparing the

grid station peak demand.

The peak demand of each substgtexisting as well aproposedsituated in the service area
of the DISCOhas been shown in the Tabld &

4.6 PerCapita Consumption

Per capita consumption is a very vivid indicator of development in a country. Usually
developed countries have very high pepiteaconsumptionThe consumption for the years
201617, 201819 and 202223 are obtained from forecastelhita. Per capita consumption
(kWh/person) is given in Figurke9.

700 -

600 -

500 -

KWh/ person

2005-06 2013-14 2017-18 2019-20 2023-24

Figure 1-9: PerCapita Consumption
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4.7 Category-wise Substationwise Energy and Demand Projections

The categorwise substationwvise energy and demand projections have been presented in
Table 119. The last column of the table contains power factor and reactive power values. In
order to reduce the volume of the report, only vhkiesof the last year.e. 202223 have

been presented in the table.

4.8 Civil Administrative Area Forecast

The GEPCO servicarea comprises of one civil administrative divisiea Gujranwala
which has sixdistricts Gujranwala, Gujrat, Nawal, Sialkot, HéizabacandMandiBahaudin.
The District-wise and civil administrative Divisionwise energy and demand projections
have beerpresented in Tables-4 to 113 The last column of the table contaipsak
demand

4.9 Monthly Demand(MW) Projections

The Monthi wise cemand(MW) projectiors have been presented in Tabld4 To develop
this projection, monthly demand factors are computed for last five years and then its average
is taken as a base for monthly demand projection.

4.10 List of Overloaded Substations

There have been several incidents of dasragd fire at a number sfib-stationsacross the
country due to overkdng and they need augmentation or addition of a transformer. The list
of overloaded substation will inform about that particular year in which a substation will be
overloadedThe overloading criterionf a substationhas been considered as 85% i.e. when
any substation is 85% loaded the remedial measures should be taken in the form of new
substation or augmentation of the existing transformers. Tabi&1Table 116 showsthe

list of overloaded substations bdsen overloading criterion of 85% and 100% respectively.

4.11 List of Grids with their Codes and MVA Capacities

The | 1 st of Gri ds cont ai ns each substation
capacities are enlisted in the Tabl&7l

15



I (G &P C

Table 1- 1: PMS Recorded Forecast (Excluding Load Shedding)

Energy Distribution Transmission Energy Load Peak

- Sale Losses Losses Sent out Factor Demand
(GWh) G.R (GWh) (%) (GWh) (%) (GWh) (%) (MW)
2013-14 6828 703 9.2 124 1.62 7654 56 1561
2014-15 7469 9.4 767 9.2 135 1.61 8371 57 1691
2015-16 8120 8.7 832 9.1 146 1.60 9099 57 1822
2016-17 8727 7.5 893 9.1 156 1.59 9775 57 1960
2017-18 9358 7.2 955 9.1 166 1.58 10479 57 2086
2018-19 9939 6.2 1013 9.1 175 1.57 11127 58 2205
2019-20 10545 6.1 1072 9.1 185 1.57 11802 58 2327
2020-21 11175 6.0 1134 9.1 194 1.56 12503 58 2455
2021-22 11824 5.8 1198 9.1 204 1.55 13226 58 2587
2022-23 12485 5.6 1262 9.0 214 1.54 13962 59 2722
2023-24 13188 5.6 1331 9.0 225 1.53 14743 59 2865
A(;’giﬁ;%"zvg’ 6.80% 6.77% 6.26%
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Table 1- 2: PMS BaseForecast

CEMRUEEE Distribution Transmission CErpuEe Load CEMRUTEE
Energy Sale Energy G.R Losses Losses Energy Factor Peak G.R
Year Load Shed Sent Out Demand
(GWh) (GWh) (%) (GWh) (%) | (GWh) (%) (GWh) (%) (MW) (%)
2013-14 6828 8859 912 9.3 161.1 1.62 9932 52 2190
2014-15 7469 9585 8.2 984 9.3 173.3 1.61 10743 52 2353 7.5
2015-16 8120 10325 7.7 1058 9.3 185.5 1.60 11569 52 2519 7.0
2016-17 8727 11022 6.7 1128 9.3 196.8 1.59 12346 52 2696 7.0
2017-18 9358 11747 6.6 1199 9.3 208.4 1.58 13155 53 2859 6.0
2018-19 9939 12425 5.8 1266 9.2 219.1 1.57 13910 53 3013 54
2019-20 10545 13131 5.7 1335 9.2 230.0 1.57 14697 53 3173 53
2020-21 11175 13865 5.6 1407 9.2 241.3 1.56 15514 53 3340 5.3
2021-22 11824 14622 55 1481 9.2 252.8 1.55 16356 53 3513 5.2
2022-23 12485 15391 5.3 1556 9.2 264.4 1.54 17211 53 3689 5.0
2023-24 13188 16210 5.3 1636 9.2 276.4 1.53 18122 53 3876 51
’?;’giﬁg%"z"g‘ 6.80% 6.23% 6.20% 5.87%
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Table 1- 3: Category-wise Sale’ GWh (Excluding Load Shedding)

Vear Domestic Commercial Public Light IndSun;?rIiles Indl\lilftlFies Tube Well Total

Energy | G.R| Energy | G.R | Energy | G.R | Energy | G.R | Energy | G.R | Energy | G.R | Energy | G.R

2013-14 4153 399 6 384 1581 304 6828
2014-15 4518 8.8 439 10.2 6 6.0 427 11.2 1750 | 10.7 328 7.9 7469 9.4
2015-16 4896 8.4 482 9.7 7 5.7 473 10.7 1910 9.1 353 7.5 8120 8.7
2016-17 5243 7.1 523 8.5 7 4.6 518 9.4 2061 7.9 375 6.4 8727 7.5
2017-18 5603 6.9 566 8.2 7 4.4 564 9.1 2219 7.7 398 6.2 9358 7.2
2018-19 5929 5.8 608 7.3 8 3.5 610 8.1 2366 6.6 419 5.2 9939 6.2
2019-20 6266 5.7 651 7.2 8 3.4 659 8.0 2520 6.5 441 51 10545 6.1
2020-21 6616 5.6 697 7.0 8 3.3 710 7.7 2681 6.4 463 5.0 11175 6.0
2021-22 6972 54 745 6.9 8 3.2 764 7.6 2849 6.3 486 4.9 11824 5.8
2022-23 7340 5.3 796 6.8 9 3.1 822 7.5 3024 6.2 494 1.8 12485 5.6
2023-24 7721 5.2 849 6.7 9 3.1 883 7.4 3208 6.1 518 4.8 13188 5.6

/?g’giﬁ;%"z"g‘ 6.40% 7.85% 4.02% 8.67% 7.33% 5.47% 6.80%
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Table 1- 4: Category-wise Saki GWh (Base Forecast

Venr Domestic Commercial Public Light IndSL:rsl?rliles Indl\ljlftlFies Tube Well Total

Energy | G.R | Energy | G.R | Energy | G.R | Energy | G.R | Energy | G.R | Energy | G.R Energy | G.R

2013-14 5389 517 8 498 2052 395 8859
2014-15 5800 7.6 564 9.0 8 4.9 549 10.1 2243 9.3 421 6.8 9585 8.2
2015-16 6228 7.4 613 8.7 9 4.7 602 9.7 2425 8.1 449 6.5 10325 7.7
2016-17 6624 6.4 661 7.8 9 3.8 654 8.8 2600 7.2 474 5.6 11022 6.7
2017-18 7034 6.2 712 7.6 9 3.7 710 8.4 2782 7.0 500 55 11747 6.6
2018-19 7412 54 761 6.9 9 2.9 764 7.7 2955 6.2 524 4.8 12425 5.8
2019-20 7803 5.3 812 6.8 10 2.9 823 7.6 3135 6.1 549 4.7 13131 5.7
2020-21 8208 5.2 866 6.7 10 2.8 884 7.4 3324 6.0 574 4.6 13865 5.6
2021-22 8619 5.0 923 6.6 10 2.8 948 7.3 3521 5.9 600 4.6 14622 55
2022-23 9045 4.9 983 6.5 11 2.7 1016 7.2 3727 5.8 609 1.5 15391 53
2023-24 9486 4.9 1046 6.4 11 2.7 1089 7.1 3942 5.8 636 4.5 16210 53

'?;’giﬁ;%"z"g‘ 5.82% 7.29% 3.40% 8.13% 6.75% 4.89% 6.23%
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Table 1- 5: Category-wise Demandi MW (Excluding Load Shedding)

Vear Domestic Commercial Public Light In(i;r']s?rliles Indl\ljlftlFies Tube Well Total

Demand | G.R | Demand | G.R | Demand | G.R | Demand | G.R | Demand | G.R | Demand | G.R | Demand | G.R

2013-14 828 85 1 89 667 70 1392
2014-15 900 8.7 94 10.1 1 5.9 99 111 716 7.4 75 7.8 1509 8.4
2015-16 975 8.3 103 9.7 2 5.6 109 10.6 763 6.5 81 7.5 1626 7.8
2016-17 1053 7.9 113 9.4 2 54 121 10.3 812 6.5 87 7.2 1749 7.6
2017-18 1125 6.8 122 8.2 2 4.4 131 9.0 857 55 92 6.1 1863 6.5
2018-19 1190 5.8 131 7.3 2 3.4 142 8.1 900 5.0 97 52 1969 5.7
2019-20 1257 5.7 140 7.1 2 3.3 153 7.9 945 5.0 102 51 2079 5.6
2020-21 1327 5.6 150 7.0 2 3.2 165 7.7 991 5.0 107 5.0 2194 55
2021-22 1399 54 160 6.9 2 3.2 178 7.6 1040 4.9 112 4.9 2313 54
2022-23 1472 5.3 171 6.8 2 3.1 191 7.5 1091 4.9 114 1.8 2434 5.2
2023-24 1548 5.2 183 6.7 2 3.0 205 7.4 1145 4.9 120 4.8 2562 53

A(;’giﬁ;%"zvg’ 6.46% 7.91% 4.06% 8.70% 5.56% 5.54% 6.29%

20



I (S = P C
Table 1- 6: Category-wise Demandi MW (Base Forecast

Domestic Commercial Public Light SmaI_I M&L Industries Tube Well Total
Year Industries

Energy | G.R | Energy | G.R | Energy | G.R | Energy | G.R | Energy | G.R | Energy | G.R Energy | G.R

2013-14 5389 517 8 498 2052 395 8859
2014-15 5800 7.6 564 9.0 8 4.9 549 10.1 2243 9.3 421 6.8 9585 8.2
2015-16 6228 7.4 613 8.7 9 4.7 602 9.7 2425 8.1 449 6.5 10325 7.7
2016-17 6624 6.4 661 7.8 9 3.8 654 8.8 2600 7.2 474 5.6 11022 6.7
2017-18 7034 6.2 712 7.6 9 3.7 710 8.4 2782 7.0 500 55 11747 6.6
2018-19 7412 54 761 6.9 9 2.9 764 7.7 2955 6.2 524 4.8 12425 5.8
2019-20 7803 5.3 812 6.8 10 2.9 823 7.6 3135 6.1 549 4.7 13131 5.7
2020-21 8208 5.2 866 6.7 10 2.8 884 7.4 3324 6.0 574 4.6 13865 5.6
2021-22 8619 5.0 923 6.6 10 2.8 948 7.3 3521 5.9 600 4.6 14622 55
2022-23 9045 4.9 983 6.5 11 2.7 1016 7.2 3727 5.8 609 1.5 15391 53
2023-24 9486 4.9 1046 6.4 11 2.7 1089 7.1 3942 5.8 636 4.5 16210 5.3

’?;’gif;%"z"g‘ 5.82% 7.29% 3.40% 8.13% 6.75% 4.89% 6.23%
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Table 1- 7: District -wise Sale(GWh), Generation (GWh)and Demand (MW) Forecast ForDistrict: Gujranwala

Energy Sale Distribution Transmission Generation | Load Factor Peak

Year Losses Losses Demand
(GWh) G.R.(%) (GWh) % (GWh) % (GWh) % (MW)
2013-14 3816 0.00 393 9.33 69 1.62 4279 39 1238
2014-15 4130 8.22 424 9.31 75 1.61 4629 40 1327
2015-16 4456 7.90 457 9.30 80 1.60 4993 40 1419
2016-17 4765 6.94 487 9.28 85 1.59 5338 40 1518
2017-18 5087 6.76 519 9.26 90 1.58 5697 40 1609
2018-19 5390 5.95 549 9.25 95 1.57 6034 41 1695
2019-20 5706 5.86 580 9.23 100 1.57 6386 41 1785
2020-21 6035 5.76 613 9.21 105 1.56 6752 41 1879
2021-22 6375 5.64 646 9.20 110 1.55 7131 41 1976
2022-23 6723 5.46 680 9.18 115 1.54 7518 41 2076
2023-24 7093 5.50 716 9.17 121 1.53 7930 41 2182
A(‘;’gig%"z"g‘ 6.39% 6.36% 5.83%
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Table 1- 8: District-wise Sale (GWh), Generation (GWh) and Demand (MW) Forecast For DistrictGujrat

Energy Sale Distribution Losses | Transmission Losses | Generation | Load Factor D;?]Zi:]d
Year

(GWh) G.R.(%) | (GWh) % (GWh) % (GWh) % (MW)
2013-14 1768 0.00 182 9.33 32 1.62 1982 43 526
2014-15 1922 8.69 197 9.31 35 1.61 2154 43 569
2015-16 2067 7.53 212 9.30 37 1.60 2316 43 609
2016-17 2202 6.56 225 9.28 39 1.59 2467 43 654
2017-18 2343 6.40 239 9.26 42 1.58 2624 43 694
2018-19 2474 5.60 252 9.25 44 1.57 2770 43 731
2019-20 2610 551 265 9.23 46 1.57 2922 43 770
2020-21 2752 5.42 279 9.21 48 1.56 3079 43 810
2021-22 2897 5.28 293 9.20 50 1.55 3241 43 851
2022-23 3045 511 308 9.18 52 1.54 3406 44 894
2023-24 3202 5.14 323 9.17 55 1.53 3580 44 938
'ggiﬁ;%"z"g‘ 6.12% 6.09% 5.96%
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Table 1- 9: District-wise Sale (GWh), Generation (GWh) and Demand (MW) Forecast For Districtdafizabad

Energy Sale DisLtribution Transmission Losses | Generation | Load Factor FEEL

— osses Demand
(GWh) G.R.(%) (GWh) % (GWh) % (GWh) % (MW)
2013-14 457 0.00 47 9.33 8 1.62 512 30 195
2014-15 492 7.76 51 9.31 9 1.61 551 30 210
2015-16 529 7.48 54 9.30 10 1.60 593 30 224
2016-17 563 6.51 58 9.28 10 1.59 631 30 240
2017-18 599 6.35 61 9.26 11 1.58 671 30 255
2018-19 632 5.56 64 9.25 11 1.57 708 30 268
2019-20 667 5.47 68 9.23 12 1.57 746 30 282
2020-21 703 5.38 71 9.21 12 1.56 786 30 297
2021-22 740 5.25 75 9.20 13 1.55 827 30 312
2022-23 773 4.50 78 9.18 13 1.54 864 30 326
2023-24 813 5.13 82 9.17 14 1.53 908 30 342
/?g’giﬁ;%"z"g‘ 5.93% 5.90% 5.76%
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Table 1- 10: District-wise Sale(GWh), Generation (GWh)and Demand (MW) Forecast For District: Mandi Bahaudin

Energy Sale DisLtribution Transmission Losses | Generation | Load Factor R

Year osses Demand
(GWh) G.R.(%) (GWh) % (GWh) % (GWh) % (MW)
2013-14 431 0.00 44 9.33 8 1.62 484 39 142
2014-15 492 7.81 48 9.31 8 161 521 39 153
2015-16 529 7.53 51 9.30 9 1.60 560 39 164
2016-17 563 6.54 55 9.28 10 1.59 597 39 175
2017-18 599 6.37 58 9.26 10 1.58 635 39 185
2018-19 632 5.55 61 9.25 11 1.57 670 39 195
2019-20 667 5.46 64 9.23 11 1.57 706 39 206
2020-21 703 5.38 67 9.21 12 1.56 744 39 216
2021-22 740 5.22 71 9.20 12 1.55 783 39 227
2022-23 773 5.07 74 9.18 13 1.54 822 39 239
2023-24 813 5.08 78 9.17 13 1.53 863 39 251
'?;’giﬁ;%"z"g‘ 6.54% 5.97% 5.81%
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Table 1- 11: District-wise Sale (GWh), Generation (GWh) and Demand (MW) Forecast For DistrictNorowal

Energy Sale Dils_tribution Transmission Losses | Generation | Load Factor FEES

Vear osses Demand
(GWh) G.R.(%) (GWh) % (GWh) % (GWh) % (MW)
2013-14 349 0.00 36 9.33 6 1.62 391 36 125
2014-15 376 7.80 39 9.31 7 161 421 36 135
2015-16 404 7.52 41 9.30 7 1.60 453 36 144
2016-17 431 6.53 44 9.28 8 1.59 482 36 155
2017-18 458 6.37 47 9.26 8 1.58 513 36 164
2018-19 483 5.54 49 9.25 9 1.57 541 36 173
2019-20 510 5.45 52 9.23 9 1.57 570 36 183
2020-21 537 5.37 55 9.21 9 1.56 601 36 192
2021-22 565 5.21 57 9.20 10 1.55 632 36 202
2022-23 593 5.02 60 9.18 10 1.54 664 36 212
2023-24 623 5.07 63 9.17 11 1.53 697 36 223
’?;’gif;%"z"g‘ 5.98% 5.96% 5.94%
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Table 1- 12: District-wise Sale (GWh), Generation (GWh) and Demand (MW) Forecast For DistrictSialkot

Energy Sale DisLtc:iSbsuet;on Transmission Losses | Generation | Load Factor D;?]‘::]d
Year

(GWh) G.R.(%) (GWh) % (GWh) % (GWh) % (MW)
2013-14 2038 0.00 210 9.33 37 1.62 2284 39 676
2014-15 2200 7.98 226 9.31 40 1.61 2466 39 726
2015-16 2369 7.68 243 9.30 43 1.60 2654 39 778
2016-17 2528 6.70 259 9.28 45 1.59 2832 39 832
2017-18 2693 6.53 275 9.26 48 1.58 3016 39 883
2018-19 2847 5.72 290 9.25 50 1.57 3187 39 932
2019-20 3007 5.63 306 9.23 53 1.57 3366 39 982
2020-21 3174 5.54 322 9.21 39 1.56 3551 39 1034
2021-22 3345 5.39 339 9.20 58 1.55 3742 39 1088
2022-23 3521 5.26 356 9.18 60 1.54 3938 39 1144
2023-24 3706 5.26 374 9.17 63 1.53 4144 39 1202

’?;’giﬁ;%"z"g‘ 6.17% 6.14% 5.93%
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Table 1- 13: Division-wise Sale GWh), Generation (GWh) and Demand (MW) Forecast FoDivision: Gujranwala

Energy Sale Distribution Losses | Transmission Losses | Generation | Load Factor Peak

Year Demand
(GWh) G.R.(%) (GWh) % (GWh) % (GWh) % (MW)
2013-14 8859 0.00 912 9.33 161 1.62 9932 40 2811
2014-15 9585 8.20 984 9.31 173 161 10743 41 3021
2015-16 10325 7.72 1058 9.30 186 1.60 11569 41 3233
2016-17 11022 6.75 1128 9.28 197 1.59 12346 41 3461
2017-18 11747 6.58 1199 9.26 208 1.58 13155 41 3670
2018-19 12425 5.77 1266 9.25 219 1.57 13910 41 3868
2019-20 13131 5.68 1335 9.23 230 1.57 14697 41 4074
2020-21 13865 5.59 1407 9.21 241 1.56 15514 41 4288
2021-22 14622 5.46 1481 9.20 253 1.55 16356 41 4510
2022-23 15391 5.26 1556 9.18 264 1.54 17211 41 4735
2023-24 16210 5.32 1636 9.17 276 1.53 18122 42 4976
A(;’giﬁ;%"zvfl? 6.23% 6.20% 5.87%
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Table 1- 14: Monthly Peak Demand Forecast

July August | September | October | November | December | January | February | March | April May June
Year

(MW) | (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) | (MW) | (MW) | (MW)
2013-14 | 2056 2021 1915 1787 1198 1121 1215 1076 1202 1696 1846 2190
2014-15 | 2209 2172 2058 1920 1287 1205 1306 1156 1292 1822 1984 2353
2015-16 | 2365 2324 2202 2055 1378 1289 1397 1237 1383 1951 2123 2519
2016-17 | 2531 2488 2358 2200 1475 1380 1496 1325 1480 2088 2273 2696
2017-18 | 2684 2638 2500 2333 1564 1464 1586 1405 1569 2214 2410 2859
2018-19 | 2829 2780 2635 2459 1648 1542 1672 1480 1654 2333 2540 3013
2019-20 | 2979 2928 2775 2590 1736 1624 1761 1559 1742 2458 2675 3173
2020-21 | 3136 3083 2921 2726 1827 1710 1853 1641 1834 2587 2816 3340
2021-22 | 3298 3242 3072 2866 1922 1798 1949 1726 1928 2720 2961 3513
2022-23 | 3463 3404 3225 3010 2018 1888 2046 1812 2025 2857 3109 3689
2023-24 | 3639 3577 3389 3163 2120 1984 2150 1904 2127 3001 3267 3876
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Table 1- 15: List of Overloaded Substations during Period 20123 to 202223 ... Criteria 85%

Rating _ Tota! Tota! Overloa}ding Ove_rloa}ding — Overloading S —
S.No. Name Grid # | Capacity | Capacity Criterion Criterion SEEE G Status Factor
KV (MVA) (MW) (MW) (%) (MW)
1 COLLEGE ROAD 132 32 132 112.20 95.37 85.00 2013-14 129.00 0.85
2 GHAKKAR 220 44 52 44.20 37.57 85.00 2013-14 52.70 0.85
3 Shahinabad 132 50 131 112.66 95.76 85.00 2013-14 158.20 0.86
4 GUJRAT-1 132 51 92 79.12 67.25 85.00 2013-14 71.00 0.86
5 HAFIZABAD 132 55 93 78.12 66.40 85.00 2013-14 86.10 0.84
6 HELLAN 132 62 39 34.71 29.50 85.00 2013-14 34.60 0.89
7 Jp/ Jahttan 132 67 78 70.20 59.67 85.00 2013-14 63.80 0.90
8 K/ Shekhan 132 85 65 55.90 47.52 85.00 2013-14 60.30 0.86
9 KAMOKEY 132 94 78 67.86 57.68 85.00 2013-14 87.30 0.87
10 KHARIAN 132 107 52 46.80 39.78 85.00 2013-14 47.10 0.90
11 LALAMUSA 132 116 65 58.50 49.73 85.00 2013-14 59.20 0.90
12 NAROWAL 132 142 78 69.42 59.01 85.00 2013-14 57.10 0.89
13 Pasrur/ Road 132 157 106 90.10 76.59 85.00 2013-14 104.70 0.85
14 Q.D.SINGH 132 163 65 55.25 46.96 85.00 2013-14 54.50 0.85
15 SAMBRIAL 132 187 52 46.28 39.34 85.00 2013-14 37.10 0.89
16 P/R/ Sialkot 132 201 92 81.88 69.60 85.00 2013-14 73.90 0.89
17 Theri/ Sansi 132 214 92 79.12 67.25 85.00 2013-14 108.90 0.86
18 Wazirabad 132 222 65 57.85 49.17 85.00 2013-14 58.30 0.89
19 DASKA 66 263 41 36.49 31.02 85.00 2013-14 42.30 0.89
20 FATEH PUR 132 273 52 43.68 37.13 85.00 2013-14 49.70 0.84
21 Ghari 66 280 35.9 30.16 25.63 85.00 2013-14 32.30 0.84
22 KALU TARAR 66 299 22.5 18.68 15.87 85.00 2013-14 30.10 0.83
23 MALAKWAL 66 321 23 20.70 17.60 85.00 2013-14 20.30 0.90
24 HEAD MARALA 66 323 20.5 18.45 15.68 85.00 2013-14 17.40 0.90
25 PASRUR 132 343 65 57.85 49.17 85.00 2013-14 61.00 0.89
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Table 1-15: List of Overloaded Substations during Period 20123 to 202223 ... Criteria 85%

Rating . Tota! Tota! Overloa}ding Overloqding e Overloading Power
S.No. Name Grid # | Capacity | Capacity Criterion Criterion ! Status
KV (MVA) (MW) (MW) (%) Overloading (MW) Factor
26 City Sialkot 132 375 66 56.10 47.69 85.00 2013-14 59.20 0.85
27 SIRANWALI 66 377 20.5 18.25 15.51 85.00 2013-14 19.40 0.89
28 SUKHEKI 132 379 39 33.15 28.18 85.00 2013-14 34.80 0.85
29 ZAFARWAL 132 405 52 46.80 39.78 85.00 2013-14 51.30 0.90
30 SIALKOT NEW 132 444 66 56.10 47.69 85.00 2013-14 68.00 0.85
31 PINDI BHATIAN 66 446 26 21.58 18.34 85.00 2013-14 26.20 0.83
32 BHIMBER 132 467 65 58.50 49.73 85.00 2013-14 59.30 0.90
33 GUJRAT-2 132 469 78 70.20 59.67 85.00 2013-14 74.40 0.90
34 Emanabd 132 509 92 80.96 68.82 85.00 2013-14 75.90 0.88
35 Cantt/ Sialkot 132 511 78 70.20 59.67 85.00 2013-14 75.00 0.90
36 DASKA IND 132 600 80 70.40 59.84 85.00 2013-14 71.50 0.88
37 MANGOWAL 132 623 39 33.54 28.51 85.00 2013-14 37.90 0.86
38 M.B.D 132 632 65 58.50 49.73 85.00 2013-14 57.40 0.90
39 DINGA 132 644 28 25.20 21.42 85.00 2013-14 22.40 0.90
40 KOT AGHA 132 698 26 23.40 19.89 85.00 2013-14 20.90 0.90
41 Lahore Road 132 725 106 93.28 79.29 85.00 2013-14 110.90 0.88
42 JALAL PUR Nau 66 738 29.2 24.53 20.85 85.00 2013-14 32.60 0.84
43 S/ Garh 132 802 65 58.50 49.73 85.00 2013-14 61.70 0.90
44 Sahowala 220 813 26 22.36 19.01 85.00 2013-14 29.80 0.86
45 Hafizabad road 132 814 92 79.12 67.25 85.00 2013-14 101.20 0.86
46 LALA PUR 132 823 39 34.71 29.50 85.00 2013-14 37.50 0.89
47 Cantt Gujranwal 132 954 92 80.04 68.03 85.00 2014-15 65.40 0.87
48 GHUINKE 132 969 52 44,72 38.01 85.00 2013-14 41.60 0.86
49 AROOP 132 974 78 69.42 59.01 85.00 2013-14 70.20 0.89
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Table 1- 16: List of Overloaded Substations during Period 20123 to 202223 ... Criteria 100%

Rating ' Tota! Tota! Overlogding Overloa}ding Year of Overloading Powrer
S.No. Name Grid # | Capacity | Capacity Criterion Criterion Svemaching Status Factor
KV (MVA) (MW) (MW) (%) (MW)
1 COLLEGE ROAD 132 32 132 112.20 112.20 100.00 2013-14 129.00 0.85
2 GHAKKAR 220 44 52 44.20 44.20 100.00 2013-14 52.70 0.85
3 Shahinabad 132 50 131 112.66 112.66 100.00 2013-14 158.20 0.86
4 GUJRAT-1 132 51 92 79.12 79.12 100.00 2014-15 75.90 0.86
5 HAFIZABAD 132 55 93 78.12 78.12 100.00 2013-14 86.10 0.84
6 HELLAN 132 62 39 34.71 34.71 100.00 2013-14 34.60 0.89
7 Jp/ Jahttan 132 67 78 70.20 70.20 100.00 2014-15 68.90 0.90
8 K/ Shekhan 132 85 65 55.90 55.90 100.00 2013-14 60.30 0.86
9 KAMOKEY 132 94 78 67.86 67.86 100.00 2013-14 87.30 0.87
10 KHARIAN 132 107 52 46.80 46.80 100.00 2013-14 47.10 0.90
11 LALAMUSA 132 116 65 58.50 58.50 100.00 2013-14 59.20 0.90
12 NAROWAL 132 142 78 69.42 69.42 100.00 2015-16 66.00 0.89
13 Pasrur/ Road 132 157 106 90.10 90.10 100.00 2013-14 104.70 0.85
14 Q.D.SINGH 132 163 65 55.25 55.25 100.00 2013-14 54.50 0.85
15 SAMBRIAL 132 187 52 46.28 46.28 100.00 2015-16 43.00 0.89
16 P/R/ Sialkot 132 201 92 81.88 81.88 100.00 2015-16 80.20 0.89
17 Theri/ Sansi 132 214 92 79.12 79.12 100.00 2013-14 108.90 0.86
18 Wazirabad 132 222 65 57.85 57.85 100.00 2013-14 58.30 0.89
19 DASKA 66 263 41 36.49 36.49 100.00 2013-14 42.30 0.89
20 FATEH PUR 132 273 52 43.68 43.68 100.00 2013-14 49.70 0.84
21 Ghari 66 280 35.9 30.16 30.16 100.00 2013-14 32.30 0.84
22 KALU TARAR 66 299 22.5 18.68 18.68 100.00 2013-14 30.10 0.83
23 MALAKWAL 66 321 23 20.70 20.70 100.00 2013-14 20.30 0.90
24 HEAD MARALA 66 323 20.5 18.45 18.45 100.00 2013-14 17.40 0.90
25 PASRUR 132 343 65 57.85 57.85 100.00 2013-14 61.00 0.89
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Table 1-16: List of Overloaded Substations during Period 201-23 to 202223 ... Criteria 100%

Rating Tota! Tota! Overloa_ding Overloqding Overloading
S.No. NI Grid # Capacity | Capacity Criterion Criterion Year of Status Power
KV (MVA) (MW) (MW) (%) Overloading (MW) Factor
26 City Sialkot 132 375 66 56.10 56.10 100.00 2013-14 59.20 0.85
27 SIRANWALI 66 377 20.5 18.25 18.25 100.00 2013-14 19.40 0.89
28 SUKHEKI 132 379 39 33.15 33.15 100.00 2013-14 34.80 0.85
29 ZAFARWAL 132 405 52 46.80 46.80 100.00 2013-14 51.30 0.90
30 SIALKOT NEW 132 444 66 56.10 56.10 100.00 2013-14 68.00 0.85
31 PINDI BHATIAN 66 446 26 21.58 21.58 100.00 2013-14 26.20 0.83
32 BHIMBER 132 467 65 58.50 58.50 100.00 2013-14 59.30 0.90
33 GUJRAT-2 132 469 78 70.20 70.20 100.00 2013-14 74.40 0.90
34 Emanabd 132 509 92 80.96 80.96 100.00 2013-14 75.90 0.88
35 Cantt/ Sialkot 132 511 78 70.20 70.20 100.00 2013-14 75.00 0.90
36 DASKA IND 132 600 80 70.40 70.40 100.00 2013-14 71.50 0.88
37 MANGOWAL 132 623 39 33.54 33.54 100.00 2013-14 37.90 0.86
38 M.B.D 132 632 65 58.50 58.50 100.00 2020-21 55.60 0.90
39 DINGA 132 644 28 25.20 25.20 100.00 2014-15 24.10 0.90
40 KOT AGHA 132 698 26 23.40 23.40 100.00 2014-15 22.40 0.90
41 Lahore Road 132 725 106 93.28 93.28 100.00 2013-14 110.90 0.88
42 JALAL PUR Nau 66 738 29.2 24.53 24.53 100.00 2013-14 32.60 0.84
43 S/ Garh 132 802 65 58.50 58.50 100.00 2013-14 61.70 0.90
44 Sahowala 220 813 26 22.36 22.36 100.00 2013-14 29.80 0.86
45 gg’;\léABAD 132 814 92 79.12 79.12 100.00 2013-14 101.20 0.86
46 LALA PUR 132 823 39 34.71 34.71 100.00 2013-14 37.50 0.89
a7 Cantt Gujranwal 132 954 92 80.04 80.04 100.00 2017-18 79.40 0.87
48 GHUINKE 132 969 52 44.72 44.72 100.00 2014-15 43.00 0.86
49 AROOP 132 974 78 69.42 69.42 100.00 2013-14 70.20 0.89
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Table 1- 17: List of Grids with their Codes andMVA Capacities

| SR. Grid Grid Transformers (MVA) | | SR. Grid Grid Transformers (MVA) |
| No. No. KV  Name T1 T2 T3 T4 Total | | No. No. KV  Name T1 T2 T3 T4 Total |
1 32 132 COLLEGE ROAD 26 40 40 26 132 2 44 220 GHAKKAR 26 26 52
3 50 132 Shahinabad 40 26 26 26 118 4 51 132 GUJRAT -1 40 26 26 92
5 55 132 HAFIZABAD 40 40 13 93 6 62 132 HELLAN 26 13 39
7 67 132 Jp/Jahttan 26 26 26 78 8 85 132 K/ Shekhan 26 26 13 65
9 94 132 KAMOKEY 26 26 26 78 10 107 132 KHARIAN 26 26 52
11 116 132 LALAMUSA 26 26 13 65 12 142 132 NAROWAL 26 26 26 78
13 157 132 Pasrur/ Road 40 26 40 106 14 163 132 Q.D.SINGH 26 26 13 65
15 187 132 SAMBRIAL 26 26 52 16 201 132 P/R/Sialkot 26 40 26 92
17 214 132 Theri/ Sansi 26 40 26 92 18 222 132 Wazirabad 26 26 13 65
19 242 66 BHABRA 0 20 263 66 DASKA 13 13 15 41
21 273 132 FATEH PUR 26 26 52 22 280 66 Ghari 1515 6 36
23 299 66 KALU TARAR 10 13 23 24 321 66 MALAKWAL 13 10 23
25 323 66 HEAD MARALA 8 13 21 26 343 132 PASRUR 26 26 13 65
27 375 132 City Sialkot 40 26 66 28 377 66 SIRANWALI 13 8 21
29 379 132 SUKHEKI 26 13 39 30 405 132 ZAFARWAL 26 13 13 52
31 444 132 SIALKOT NEW 26 40 66 32 445 66 66KV Nandi pur 0
33 446 66 PINDIBHATIAN 13 13 26 34 467 132 BHIMBER 26 26 13 65
35 469 132 GUJRAT -2 26 26 26 78 36 509 132 Emanabd 26 26 40 92
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Table 1-17: List of Grids with their Codes and MVA Capacities

| SR. Grid Grid Transformers (MVA) | | SR. Grid Grid Transformers (MVA)
| No. No. KV  Name T1 T2 T3 T4 Total | |No. No. KV  Name T1 T2 T3 T4 Total |
37 510 132 Kotli/ Loharan 13 13 26 38 511 132 Cantt/ Sialkot 26 26 26 78
39 585 132 H/ Faquirian 0 40 591 132 HEAD RASOOL 0
41 600 132 DASKA IND 40 40 80 42 623 132 MANGOWAL 26 13 39
43 632 132 M.B.D 26 26 13 65 44 644 132 DINGA 15 13 28
45 670 66 66KV SHAD IWAL 0 46 698 132 KOT AGHA 13 13 26

47 725 132 Lahore Road 26 40 40 106 48 738 66 JALALPURNau 13 10 6 29

49 802 132 S/Garh 26 26 13 65 50 813 220 Sahowala 13 13 26

51 814 132 HAFIZABAD ROAD 26 40 26 92 52 823 132 LALAPUR 26 13 39

53 902 132 Bage Pur 26 13 39 54 917 132 BADOMALI 13 13 26

55 954 132 Cantt Gujranwal 26 26 40 92 56 969 132 GHUINKE 26 26 52

57 974 132 AROOP 26 26 26 78 58 1080 132 PHALIA 26 26 52

59 1081 132 RATTI 26 26 26 78 60 1082 132 CHAIANWALI 26 26 26 78

61 1086 132 SOLANGIAWAN 26 26 26 78 62 1088 132 AWAN SHARIF 26 26 52
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Table 1- 18 Maximum Demand (MW) of Substations
POWER M ARKET SURVEY

LOAD CENTRE SUMMARY
MAXIMUM DEMAND (MW) OF GRIDSTATIONS

DISCO: GEPCO
IGRID| NAME OF | | Y _E_A__R |
[NO. | GRIDSTATION |KV | 2013 S14]2014 -15]2015 -16]2016 -17|2017 -18]2018 -19|2019 -20]2020 -21|2021 -22|2022 -23|2023 -24|
1. 813 220KV SIALKO 220 298 29.0 311 334 355 375 395 417 439 462 486

2. 44 220KV GHAKKAR 220 52.7 563 601 641 678 714 576 608 640 673 708

3.1088 132 KV AWAN S 132 1.7 1.8 1.9 21 2.2 2.3 2.4 2.6 2.7 2.8 3.0
4.1082 132 KV CHIANW 132 180 241 259 278 294 309 325 341 358 376 39.5
5.1080 132 KV PHALIA 132 93 100 107 114 121 127 134 141 148 156 164
6.1081 132 KV RATTI 132 250 266 283 301 317 333 349 366 383 401 42.1
7.1086 132 KV SOLANG 132 4.0 4.3 4.7 5.0 5.4 5.7 6.0 6.4 6.8 7.1 7.5
8. 917 132KV BADOMA 132 10.7 115 123 132 140 148 156 164 172 181 19.0
9. 969 132KV GHUINK 132 416 43.0 457 484 511 538 56.6 595 625 656 68.9
10. 974 132KV AROOP 132 70.2 752 804 86.1 909 956 1004 1054 110.7 1161 121.8
11. 467 132KV BHIMBER 132 59.3 639 686 73.7 783 826 869 915 96.1 100.9 105.8
12. 954 132KV CANTT G 132 60.4 654 701 75.1 794 836 879 925 972 1021 107.2
13. 32 132KV COLLEGE 132 129.0 138.7 148.7 159.0 168.7 1785 1323 1405 149.0 1579 167.2
14. 600 132KV DASKA | 132 715 589 639 691 738 780 825 871 919 968 1021
15. 644 132KV DINGA 132 224 241 258 277 294 310 327 344 362 380 39.9
16. 509 132KV EIMINA 132 759 814 871 932 987 103.7 109.0 1145 1202 1259 1321
17. 50 132KV GUJRANW 132 158.2 169.2 180.6 192.7 2040 2150 164 .8 1740 1835 1935 204.0
18. 51 132KV GUJRAT - 132 71.0 759 810 868 920 97.0 1022 1076 113.2 1191 1252
19. 469 132KV GUJRAT - 132 744 80.1 86 .0 925 984 1039 109.6 1156 121.7 1280 1346
20. 55 132KV HAFIZAB 132 86.1 92.7 99.6 107.1 1139 120.2 126.7 1335 1405 147.2 154.8

21. 814132 KV HAFIZAB 132 101.2 605 651 703 750 796 844 894 946 1000 1058

22. 585 132KV HEAD FA 132 94 102 109 116 123 130 136 144 151 158 16.6

23. 591 132KV HEAD RA 132 3.4 3.7 4.0 4.2 4.5 4.7 5.0 5.2 55 5.8 6.0
24, 62 132KV HELLAN 132 346 37.1 39.7 421 446 470 494 520 546 572 60.0

25. 902 132KV IND.BAG 132 8.1 8.6 9.1 96 102 107 112 118 123 129 135
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POWER MARKET SURVEY

LOAD CENTRE SUMMARY
MAXIMUM DEMAND (MW) OF GRIDSTATIONS

IGRID]| NAME OF | |

DISCO: GE PCO

Y E

A

R

|
©22[20 22-23|2023

INO. | GRIDSTATION |KV | 2013 -14]2014 -15]2015 -16]2016 -17|2017 -18|2018 -19|2019 -20]2020 -21 2021 24|
26. 67 132KV JALALPU 132 63.8 689 741 798 84.9 89.6 945 997 1049 1103 1160
27. 94 132KV KAMOKEY 132 87.3 943 1015 1092 1161 1223 1289 1356 1427 149.9 157.6
28. 85 132KV KATHILA 132 60.3 647 692 741 785 827 749 789 831 874 919
29. 107 132KV KHARIAN 132 47.1 508 546 587 625 659 695 732 770 810 85.1
30. 698 132KV KOT AGH 132 209 224 240 255 271 285 300 316 332 348 36.6
31. 510 132KV KOTLILO 132 132 112 121 130 140 148 157 16.6 175 185 195
32. 116 132KV LALAMUS 132 59.2 637 684 735 781 823 867 912 959 1006 105.6
33. 725 132KV Lahore 132 1109 1145 1216 129.8 137.0 1436 1505 157.6 1651 1729 181.0
34. 632 132KV MANDI(M 132 574 616 659 704 747 788 525 556 589 622 65.7
35. 623 132KV MANGOWA 132 37.9 404 429 458 484 509 534 561 588 617 647
36. 142 132KV NAROWAL 132 57.1 615 660 709 753 794 836 880 926 97.1 102.0
37. 157 132KV PASR/RD 132 1047 1132 1219 1315 140.1 1483 156.8 1657 1749 184.3 194.4
38. 343 132KV PASRUR 132 610 657 706 758 80.6 850 89 6 943 992 1041 1093
39. 823 132KV PHILORA 132 37.5 403 432 459 487 514 541 569 598 628 65.9
40. 163 132KV Q.D.SIN 132 545 583 622 666 705 742 780 820 860 899 943
41. 187 132KV SAMBRIA 132 37.1 400 430 463 493 521 550 580 611 643 67.7
42. 802 132KV SHAKAR 132 61.7 664 712 763 811 668 707 747 788 830 87.4
43. 375 132KV SIALKOT 132 59.2 430 465 502 535 567 60.1 63.6 672 710 750
44. 511 132KV SIALKOT 132 750 731 786 847 902 953 1006 1061 111.8 1177 123.8
45. 444 132KV SIALKOT 132 68.0 57.7 62.1 670 715 757 801 848 896 946 99.9
46. 201 132KV SKTPSR 132 73.9 747 802 864 920 973 1027 1084 1143 120.3 126.7
47. 379132KV ~ SUKHEKI 132 34.8 37.2 39.7 425 449 473 497 522 548 572 600
48. 214 132KV THERI S 132 108.9 59.4 645 699 749 796 845 896 949 100. 5 106.3
49. 222 132KV WAZIRA 132 583 626 67.1 720 764 806 747 789 831 875 92.1
50. 405 132kv ZAFARWA 132 51.3 551 59.0 630 66.9 43. 5 462 490 518 548 57.8
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POWER MARKET SURVEY

LOAD CENTRE SUMMARY
MAXIMUM DEMAND (MW) OF GRIDSTATIONS

DISCO: GEPCO
IGRID| NAME OF | | v E A _R_ |
INO. | GRIDSTATION |KV | 2013 -14]2014 -15|2015 -16]2016 -17| 2017-18]2018 -19]2019 -20]2020 -21|2021 -22|2022 -23|2023 -24|

51. 273 66KV FATEH PU 132 497 533 571 612 649 683 7.9 756 794 830 874

52. 990 CHAK SHAHBAZ 132 00 00 00 00 00 00 197 205 212 219 22.7

53. 986 ESSA 132 00 00 00 00 00 456 473 490 508 527 54.6

54. 979 GODHPUR 132 0.0 265 277 289 301 314 32 7 341 356 371 386

55. 975 Gondlanwala 132 00 0.0 00 00 00 00 1181 1235 1291 1349 141.1

56. 988 JORA 132 00 00 O 0 00 00 00 276 287 298 309 321

57. 980 KHIALI 132 0.0 585 613 641 671 701 733 767 801 838 87.6

58. 978 NEW DASKA 132 0.0 348 363 378 395 411 428 447 465 484 504

59. 1094 OLD POWERHOU 132 00 27.7 290 302 316 329 344 358 374 39.0 407

60. 987 SHAHANA LOK 132 0.0 0.0 0.0 0.0 0.0 00 305 318 331 344 35.8
61. 977 SheranwalaBa 132 0.0 49.2 515 540 565 59.1 618 646 676 707 739

62. 280 66KV GHARI 66 32.3 348 374 40.2 428 451 475 500 526 551 57.9
63. 242 66KV BHABRA 66 6.1 6.3 6.6 6.8 7.1 7.3 0.0 0.0 0.0 0.0 0.0
64. 263 66KV DASKA 66 423 300 322 346 369 390 412 435 458 483 50.9

65. 323 66KV HEAD MAR 66 174 187 201 216 230 242 256 269 283 297 31.2
66. 738 66KV JALALPU 66 32.6 346 36.7 39.1 413 433 455 477 500 520 545

67. 299 66KV KALUTAR 66 30.1 323 346 36.7 389 409 431 452 475 494 51.8

68. 321 66KV MA LAKWAL 66 20.3 218 234 249 264 279 294 309 325 341 358

69. 445 66KV Nandipu 66 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.6 0.6

70. 446 66KV PINDIBA 66 26.2 28.1 301 323 342 36.0 379 399 419 436 45.8

71. 670 66KV SHADIWAL 66 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

72. 377 66KV SIRANWAL 66 194 208 223 236 250 264 277 292 306 321 33.7
Total L.C. 3005.8 3230.8 3458.2 3701.6 3926.4 4138.3 4358.7 4588.8 4825.8 5067.8 5325.6
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